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TONG VAN GIANG, LUONG VAN DONG. Nghién ciu xac dinh
méat do cdy thich hop cho giéng Ida Viét Thanh 213 tai tinh
Thanh Héa

LE QUY TUNG, LE TH| CUC, LE QUY TUONG, NGUYEN VAN
HOAN, HOANG TH| THAO, HOANG THI MAI. Nghién ctu chon
tao va khdo nghiém giéng ngo nép lai QT559 tai tihh Quang Ngai
TRAN THI MY DUNG, D& THANH LEN, NGUYEN AN BE.
Nghién ctru &nh hudng clia mot s6 mai truang nuéi cdy mo dén
kha nang hinh thanh chdi va ré trén giéng thanh long ruét do
(Hylocereus costaricensis)

NGUYEN THI TINH, BINH THI DINH, BUI TRI THUC, NGUYEN
VAN BAO, NONG THI THUONG, PHAM THI THUY, NGUYEN
XUAN VO, NGUYEN TRAN VINH, NGO XUAN BINH. Nghién
clru bién phap ky thuat diéu tiét ra hoa & cay dao phai canh don
tai thi xa Sa Pa, tinh Lao Cai

VO HOAI BAC, LE TH| THU HONG, TRINH TAT CUONG, LE
VAN TRUONG. Phan Iap va danh gia &nh huéng cla cac phan
doan peptide tir 1a cay thudc thanh tao (Justicia gendarussa
Burm F.) trén sy giai phong clia cac cytokine tién viém in vitro
NGUYEN PUC MANH, TO THI NGAN, NGUYEN XUAN
KHANH, BUI THI XUAN, PHUNG TH| HOAI THU, NGUYEN
VAN TAM. Nghién c(tu danh gia dac diém néng sinh hoc clia cac
dong cét canh (Platycodon grandiflorus (Jacq.) A. DC.) tai huyén
Tam Dao, tinh Vinh Phuc

CAO DINH AN GIANG, CHAU MINH KHOI, DANG DUY MINH,
NGUYEN THI KIM PHUONG, TRAN DUY KHANH, TRAN MINH
TIEN, LE THI THU TRANG, BROOKE KAVENEY, JASON
CONDON, SUSAN ORGILL, EDWARD BARRETT - LENNARD.
Panh gia kha nang tmg dung cam bién 4m do dat Chameleon
dén sir dung nudc tudi va cai thién nang suét cay trong can trén
nén dat nhiém man & khu vyc déng bang séng Clru Long
NGUYEN THANH TUAN, HO QUANG BUC, TRAN THUY CHI.
Phan b6 khong gian trit lugng cacbon hitu co trong dat ving
dong bang song Hong

TRAN THI THIEM, PHAM VAN CUGNG. Nghién ctu anh hudng
clia mot s6 loai phan hitu co thay thé mot phan phan vo co dén
nang sudt va chat lugng ci khoai tay

TRAN XUAN HOANG, NGUYEN NGOC BINH, LUU NGOC
QUYEN, PHAM THI NHU TRANG, NGUYEN THI KIEU NGOC,
PHAM THI KHANH HOA. Nghién cttu &nh hudng clia mot s6 ché
pham sinh hoc trong san xuét ché hitu ca tai tinh Pha Tho
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LE THI THANH HUYEN, PHAM THI THANH BINH, VO THI
HANH, PHUNG THI TUYET MAI. Phan I&p, tuyén chon, dinh
danh mét s6 chiing vi sinh vat co loi va budc dau (ing dung trong
x{ ly phu phdm ngon 14 mia lam phan hitu co

TRAN NGUYEN BAO ANH, NGUYEN THI BE MUGI, TRAN THI
THANH KHUGONG. Nghién cttu anh hudng ndng do huyét thanh
bao thai bo 1én ty 1é tang sinh clia phan doan té€ bao tao mach
nén (SVF) tir mdé ma chod

NGUYEN VAN THANH, LE HOANG PHUONG, HUYNH DUY
PHUC, PHAM THI KIM QUYEN, LE KIEU TRANG, BUI VAN
NGUYEN, LE THI MINH THUY. Nghién cttu su bién déi ham
lugng tinh bot khang tiéu hda & chudi xiém (Musa paradisiaca
var. awak) duac trong tai huyén U Minh Thugng, tinh Kién Giang
PHAN THE DUY, BINH NGOC QUOC, VO THI HUONG TRAM,
LE NGUYEN DOAN DUY. Nghién citu phat trién cong nghé say
bot x6p (foaming-mat drying) san xuét bot qua na

TRAN MINH PHUC, DO THI TUYET NHUNG, DUONG THI
PHUONG LIEN, HA THANH TOAN. Nghién cttu &nh hudng clia
mot s6 chét tao dong dén su thay ddi ham luong cac chét chéng
oxy héa trong dau hi b8 sung khoai lang tim

BUI TRONG TAM, PHAM THI MAT, NGUYEN TH| DUYET,
NGUYEN HOU HOANG. Nghién ctru thanh phan nito thich hop
trong mai trueng tdng hop L-Lysine tir vi khudn Corynebacterium
glutamicum CG2

PHAM ANH TUAN, NGUYEN SANG. Nghién ctru dac tinh bign
ddi hoa ly, sinh ly va chat lugng cdm quan cla qué chanh leo tim
sau thu hoach

HA THI DUNG, CAO THI HUE, TRAN THI QUYNH TRANG,
TRAN Y DOAN TRANG, PHAM VAN PHUONG, MAC THE
VINH, DO THI HANH. Nghién citu anh hudng cia nhiét do say
t6i cac hoat chét sinh hoc clia bot 1a chudi tiéu (Musa acuminata
AAA)

CU NGOC THANG, NGUYEN THANH BINH, TRAN VAN TY,
NGUYEN THI BAY, CHAU NGUYEN XUAN QUANG. Ung dung
tti vai dia ky thuat D-Box trong giai phap bdo vé bd song, kénh
rach & dong bang song Ciru Long

PHAM THI HA, HO VIET BUC ANH, NGUYEN KIM BUC, DO
CHI TUNG LAM, NGUYEN QUANG THI. Ung dung cong nghé
GIS két hgp phan mém Microstation V8l va gCadas dé xay dung
dir liéu dia chinh hé trg quan Iy dat dai hign dai tai thi xa Thai
Hoa, tinh Nghé An
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KHOA HOC CONG NGHE

NGHIEN CUU XAC BINH MAT B0 CAY THICH HOP CHO
GIONG LUA VIET THANH 213 TAI TiNH THANH HOA

Tong Vian Giang” ", Lurong Vin Pong?

!Khoa Nong Lam Nguw nghiép, Truong Pai hoc Hong Dirc

“Cong ty TNHH Giong cay trong Viét Thanh
"Email: tongvangiang @hdu.edu.vn

TOM TAT

Nghién cttu nham x4c dinh mat do cay phu hop cho giong lua Viét Thanh 213 tai tinh Thanh Ho4. Thi
nghiém duoc trién khai trong vu xuan va vu mua nam 2022 tai huyeén Hoang Hoa va Thiéu Hod, tinh
Thanh Hoa. Thi nghiém duoc b6 tri theo khoi ngau nhién day da, 3 lan nhéc lai gébm 4 cong thic tuong
tmg voi 4 mat do cay 30, 40, 50, 60 khom/m? (vu xuan) va 35, 40, 45, 50 khom/m? (vu mua). Két qua cho
thay, giong lta Viet Thanh 213 c6 thoi gian sinh trudng trong vu xuan trung binh dao dong 123,0 - 131,0
ngay, vu mua 105,0 - 107,0 ngay, chiéu cao cay trung binh dat 120,2 - 124,0 cm (vu xuan) va 112,6- 114,9
cm (vu mua). Khi ciy & mat do thua 30 khom/m? (vu xuan) va 35 khom/m? (vu mua), cac chi tiéu sinh
trudng va cau thanh nang suét dat cao nhat, nhung nang suat quan thé thap nén nang suat thuc thu dat
thdp nhat 59,7 ta/ha (vu xuan) va 50,3 ta/ha (vu mia). O mat do cdy 50 khom/m? (vu xuan), cay lua
sinh truéng thuan loi, thoi gian sinh truéng trung binh dat 127,0 ngay, chiéu cao cay dat trung
binh 121,4 cm, s6 nhanh t6i da dat 8,3 nhanh/khom, s6 nhanh hitu hiéu dat 5,8 nhanh/khom, do
tan 14 ¢ diém 5 va do cung cay ¢ diém 1, giong cho nang suat thuc thu dat 68,7 ta/ha, trong d6 &
huyén Hoang Hoa dat 67,8 ta/ha, 1ai thuan dat 21,62 triéu déng/ha va & huyén Thiéu Hoa dat 69,7
ta/ha, lai thuan dat 23,05 triéu dong/ha. Trong vu mua, & mat do 45 khom/m?, téng thoi gian
sinh trudng cay lua dat 106 ngay, chiéu cao trung binh 113,3 cm, s6 nhanh dat 8,2 nhanh/khom,
s6 nhanh hitu hiéu dat 5,2 nhanh/khom, nang suat thuc thu dat 60,8 ta/ha, trong d6 & huyén
Hoang Hoa dat 59,9 ta/ha, lai thuan dat 15,76 trieu dong/ha va & huyén Thiéu Ho4 dat 61,6 ta/ha, lai

thuan dat 17,04 trieu dong/ha.

Tt khéa: Giong hia Viét Thanh 213, mat do, ndng suat, vu xudn, vu mua.

1. BAT VAN BE

Cay lua (Oryza sativa L..) 1a cay luong thuc gop
phan quan trong ddm bdao an ninh luong thuc trén
thé gioi va Viet Nam. San xuat lua gao luon huoéng
toi an ninh luong thuc, chat luong dinh duong, gop
phan nang cao stic khée cong dong va dap tng
nhu cau, thi hi€u ngay cang cao ctia nguoi tiéu
dung, bao vé moi truong, thich tng voi bién doi
khi hau [1].

Giong lua Viet Thanh 213 do Cong ty TNHH
Giong cay trong Viet Thanh chon tao, 1a giong lua
thuan c6 nhiéu vu diém, da duoc Cuc Trong trot,
Bo Nong nghiép va PTNT cong nhan giong luu
hanh tai cac tinh Bac Trung bo nam 2024 [2]. Dé
khai thac tiém ning ning suat cta giong lua Viét
Thanh 213 can nghién ctu hoan thién quy trinh ky

thuat canh tac, trong d6 viéc xac dinh mat do cay
c6 vai tro quan trong trong viéc ting nang suat tai
dia phuwong va cac vung lan can.

Tt thuc té trén, “Nghién citu xdc dinh mat do
cdy thich hop cho giong lia Viét Thanh 213 tai
tinh Thanh Hod” c6 y nghia thuc tién va co so
khoa hoc nhiam hoan thién quy trinh ky thuat canh
tac trudc khi dua giong ra san xuat dai tra tai tinh
Thanh Hoa va cac ving lan can.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat liéu nghién cttu

- Giong lua Viet Thanh 213 do Cong ty TNHH
Giong cay trong Viet Thanh chon tao, dugc Cuc
Trong trot, Bo Nong nghiép va PTNT cong nhan
lru hanh trong vu xuan va vu mua tai cac tinh Bac
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Trung b6 nam 2024. Giong lua Viét Thanh 213 c6
thoi gian sinh truéng 124 - 131 (vu xuan), 105 - 110
ngay (vu mua) [2].

- Cac loai phan bon: Phan hittu co vi sinh
(HCVS) Song Gianh (httu co: 15%; axit humic:
2,5%; trung luong: Ca: 1,0%; cac ching vi sinh vat
hitu ich Bacillus 1 x 106 CFU/g; azotobacter: 1 x
106 CFU/g; aspergillus sp: 1 x 106 CFU/g; do 4m:
30%). Dam uré (46% N), lan supe Lam Thao (16,5%
P,0;), kali clorua (KCI) 60% (K,0). Cac cac loai
phan nay hién pho bién trén thi truong tai tinh
Thanh Héa.

2.2. Phuong phap nghién ctru

Thi nghiém duoc bo tri theo khoi ngau nhién
day da, nhac lai 3 1an; dién tich 6 30 m? (5 x 6 m).
Cong thtrc thi nghiém: Vu mua: 35 khom/m?
(khoang cach 20 x 14 cm), 40 khom/m? (khoang
cach 20 x 13 cm), 45 khom/m? (khoang cach 18 x
11 cm), 50 khoém/m? (khoang cach 18 x 10 cm); vu
xuan: 30 khom/m? (khoang cach 20 x 17 cm), 40
khom/m? (khoang cach 20 x 13 cm), 50 khom/m?
(khoang cach 18 x 10 cm), 60 khom/m? (khoang
cach 17 x 10,0 cm).

Cac chi tiéu theo doi, phuong phap danh gia
va ky thuat canh tac ap dung theo TCVN 13381-
1:2021 [3].

Khi chin hoan toan (khoang 85% hat chuyén
vang), moi 6 thi nghiém lay 5 khom dé do dém cac
chi tiéu sau (so liéu trung binh):

Téng so hat
cuia cac bong theo doi

S6 hat trung binh/bong =
Téng s6 bong theo doi
Téng s6 hat chac
cta s6 bong theo doi

S6 hat chiac/bong =
Téng s6 bong theo doi
S6 hat chic/bong x 100%
Ty 1é hat chac (%) =

Téng s6 hat/bong

Khoi luong 1.000 hat (g): Méi 6 thi nghiem
can 3 lan, méi 1an 500 hat, sai khac khong qua 5%
thi khoi luong 1.000 hat bing tong khoi lwong 3 1an
500 hat do, can khi do 4m hat dat 14%.

Ning suat ly thuyét (ta/ha) =AxBxCxDx
10° (ta/ha).

Trong d6: A 1a s6 bong/khéom; B 1a so
hat/bong; C 1a ty 1é hat chic; D 1a khéi luong 1.000
hat; 10° 1a hé s6 quy ddi ra ta/ha.

- Nang suat thuc thu: Thu hoach riéng timg
lan nhac lai cia méi cong thic, phoi kho, quat
sach roi dem can ting phan, tit d6 quy ra nang
suat (ta/ha), @0 am hat 14%.

Hiéu qua kinh té toan phan vé lai thuan =
Téng thu - Téng chi.

Xir ly s6 lieu cac chi tieu nong hoc cua cay lua
bang phan mém Excel va xt ly thong ke so liéu
theo chuong trinh IRRISTAT 5.0 [4].

2.3. Dia diém va cac bién phap ky thuat

bia diém: Huyén Hoing Hoa va Thiéu Hoa,
tinh Thanh Hoa.

Cac bién phap ky thuat cham soc: Vu xuan
gieo ma ngay 10/01/2022, cay khi cay ma dat 4,0
14, 1 danh/khém. Vu mua gieo ma ngay 5/6/2022,
cay khi cay ma dat 15 ngay, mat do cay & vu xuan
va vu mua theo cong thirc thi nghiém. Bon 16t toan
bo phan HCVS Song Gianh + voi bot + toan bo
phan lan supe Lam Thao + 30% luong dam uré +
20% luong kali clorua. Bon thuc lan 1: Sau khi lua
bén ré hoi xanh: 60% luong dam uré + 30% luong
kali clorua. Bon dén dong (khi lia ding cai): Bon
luong dam uré va luong kali clorua con lai. Cac
bién phap ky thuat khac theo quy trinh gieo trong
va chiam soc giong lua Viét Thanh 213 [2].

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh hudng cia mat do cdy dén dic diém
nong hoc chinh ctia giong lda Viét Thanh 213 tai
tinh Thanh Hoa

Két qua & bang 1 cho thay, & vu xuan, thoi
gian sinh truong ctia giong laa Viét Thanh 213 &
cac mat do cay trung binh dao dong 123,0 - 131,0
ngay, trong do cong thirc & mat do 60 khom/m? c6
téng thoi gian sinh trudng ngan nhat 1a 123,0 ngay
(diém thi nghiém tai huyén Thiéu Hoa dat 122
ngay va tai huyén Hoiang Hoa dat 123 ngay), cong
thirc dai ngay nhat @ mat do 30 khom/m? dat trung
binh 131 ngay (diém thi nghiém tai huyén Thiéu
Ho4 dat 130 ngay va tai huyén Hoing Hoa dat 132
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ngay). Vu mua trung binh dao dong 105,0 - 107,0
ngay, trong do cong thie 50 khom/m? cé tong thoi
gian sinh trudng ngan nhat 1a 105,0 ngay (diém thi
nghiém tai huyén Hoing Hoa va Thiéu Hoa dat
105,0 ngay). Nhu vay c6 thé thay, vu xuan cay lua
co thoi gian sinh truéng dai hon vu mua va & mat
do thap thoi gian sinh truong c6 xu huéng dai hon
& mat do cao. Két qua nghién ctru ndy phu hop véi
dac tinh cta giong, thoi gian sinh truéng vu xuan
la 124 - 131 ngay, vu mua la 105 - 106 ngay [2];
tuong tu voi két qua nghién ctu ctia Téng Vian
Giang va cs (2023) [5], theo @6 khi tang mat do
cdy, thoi gian sinh truong cua giong lua Huong
Thanh 8 gidm dan va dat cao nhat & mat do 30
khom/m?.

Chiéu cao cay cua giong laa Viét Thanh 213
trong thi nghiém dao d6ng trung binh 120,2 - 124,0
cm (vu xuan) va 112,6 - 114,9 cm (vu mua), vu
xuan cay lua cao hon vu mua trung binh 8,5 cm. 0]
mat do thua, cay lua c6 chiéu cao cao hon khi cay
lua & mat do day, chiéu cao cay cao nhat dat 124,0
cm (mat do 30 khom/m?* & vu xuan) va 114,9 cm
(mat do 35 khom/m?* & vu mua). Két qua nghién
cttu cho thay, chiéu cao cay c6 xu huong giam dan
khi tang mat do cay tir 30 - 60 khom/m? (vu xuan)
va 35 - 50 khom/m? (vu mua), két qua nay tuong tu
voi két qua nghién ctru ctia Nguyén Thi Van va cs
(2020) [6], khi taing mat d¢ va s6 danh cay thi chiéu
cao giong lua Japonica PS3 c6 xu huong giam.

Béng 1. Anh huéng ciia mat do cdy dén dic diém nong hoc chinh cia gidng lia Viet Thanh 213

tai tinh Thanh Hoa
Thoi gian sinh tneémg|  Chiéu cao cay So nhanh toi da Sé nhanh hiru higu Potan la o i
Cong (ngay) (cm) (nhanh) (nhanh) (diém) B cimg cly (diém)
Thoi vu thil -
e Huyén [Huyén Trun Huyén [Huyén Trun Huyén| HuyénTﬂm Huyén|Huyén Trun Huyén HuyénTmn Huyén [Huyén Trun
Hoang | Thiéu binhg Hoang | Thiéu binthnﬁng Thiéu binhg Hoang| Thiéu binhg Hoang| Thiéu binhg Hoang |Thiéu binhg
Hoa | Hoa Hoa | Hoa Hoa | Hoa Hoa | Hoa Hoa | Hoa Hoa | Hoa
30 [132,0 1130,0 [131,0]123,6 | 1243 [1240] 9 86 | 88 | 7.2 7.2 7.2 5 3 5 1 1 1
40 | 129,0 [128,0 [129,0]122,7 | 1232 |123,0] 86 | 84 | 85 | 61 6,3 6,2 5 5 5 1 1 1
Vu 50 | 127,0 |126,0 |127,0 [ 120,6 | 122,1 [121,4| 8,3 83 | 83 5,5 5,6 5,6 5 5 5 1 1 1
Xuin 60 |123,0 |122,0 [123,0/119,8 | 120,6 [120,2] 8 79 | 80 | 43 44 | 44 5 3 5 5 5 5
CVi#)| 7.3 6,4 5,9 6,3 51 | 58 6,0 6,8
LSD; 5| 45 2,5 1,9 2,8 0,6 | 04 14 14
35 107 | 106 [107,0] 114 [ 1157 |1149]| 89 | 89 | 89 | 6,1 6,2 6,1 5 5 5 1 1 1
40 106 106 |106,0|113,7 | 113,9 [113,8| 87 | 86 | 87 | 56 5,7 5,7 5 5 5 1 1 1
Vu 45 106 106 [106,0)113,3 [ 1132 [113,3) 84 | 7.9 | 82 5,4 5,0 5,0 5 5 5 1 1 1
mua 50 105 105 [105,0)112,4 | 1128 [1126| 75 | 750 | 7,50 | 46 44 | 45 5 5 5 5 5 5
CV(#)| 5.2 5,6 7.3 6,2 49 | 57 6,3 5,9
LSD, | 1,0 0,5 0,8 1,4 0,9 | 07 0,8 0,9

Ghi chu: Danh gid theo TCVN 13381-1:2021 [3]: Do tan I (diém): 1-5- 9 (1: Muodn: L4 gitt mau xanh
tir nhién; 5: Trung binh: Céc 4 trén bién vang; 9: Som: tat ¢4 I bién vang hodc chét). Po cung cay (diém): 1
-5-9 (1: Cung: cdy khong bi do; 5: Trung binh: hau hét cy bi nghiéng; 9- Yéu: Hau hét cay bi do rap).

S6 nhanh/khom trung binh dat 8,0 - 88
nhanh/khom (vu xuan) va 7,5 - 8,9 nhanh/khom
(vu mua). Trong do, & mat do thua thi kha nang dé
nhanh nhiéu hon & mat do day, kha nang dé
nhanh cao nhat tai vu xuan & mat do 30 khom/m?
(8,8 nhanh/khém) va vu mua & mat do 35
khom/m? (8,9 nhanh/khém), thap nhat tai vu
xuan & mat do 60 khom/m? (8,0 nhanh/khom) va
tai vu mua & mat do 50 khom/m?® (7,5
nhanh/khom). S6 nhanh hitu hiéu ty 1é thuan véi

NONG NGHIEP VA PHAT TRIEN NONG THON

s6 nhanh t6i da/khom, tai vu xuan s6 nhanh hitu
hiéu cao nhat & mat do 30 khom/m? dat 7,2
nhanh/khém, thap nhat & mat do 60 khom/m? dat
4,4 nhanh/khom va tai vu mta s6 nhanh hiru hiéu
cao nhat & mat do 30 khéom/m?® dat 6,2
nhanh/khém, thap nhat & mat do 50 khom/m? dat
4,5 nhanh/khom.

Do tan 14 cta giong lua Viét Thanh 213 tai cac
diém thi nghiém déu dat & mutc diém 5, 1a mic
diém c6 bo 1a lua chuyén bién vang dén khi thu
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hoach. Po ctmg cay & muc diém 5 tai cong thire 60
khom/m? trong vu xuan va 50 khém/m? trong vu
mua, cac cong thice con lai dat mirc diém 1, mic
diém cay van gitra duoc trang thai ding.

32. Anh huéng ctia mit do cdy dén mic do
nhiém mot s6 loai sau, bénh hai trén giéng laa Viét
Thanh 213 tai tinh Thanh Hoa

Béng 2. Anh hudng ctia mat do cdy dén mutc d6 nhiém mot sé loai sau, bénh hai
trén giong lda Viet Thanh 213 tai tinh Thanh Ho4

DVT: biém
Sau hai (diém) Bénh hai (diém)
Thot Cong Duc than Cudn l4 Rﬁy naun Bal?éil; co Daodn la Bac la Khé vin
i .
thiec Huyén | Huyén | Huyén | Huyén | Huyén | Huyén | Huyén | Huyén | Huyén | Huyén | Huyen | Huyen | Huyen | Huyén
Hoang | Thi¢u | Hoang | Thi¢u | Hoang | Thi¢u | Hoang | Thi¢u | Hoang | Thi¢u | Hoang | Thiéu | Hoang | Thi¢u
Hoa Hoa Hoa Hoa Hoa Hoa Hoa Hoa Hoa Hoa Hoa Hoa Hoa Hoa
— 1 1 1 1 0 0 0 0 0 0 1 0 1 1
vy | 40 1 0 1 1 0 0 1 0 0 0 1 0 1 1
Xuan 50
1 1 1 1 0 0 1 0 0 1 1 1 3 3
60 3 3 1 1 1 1 3 1 0 3 3 3 3 3
35 1 1 1 1 0 0 0 0 0 0 0 0 0 0
Vu | 40 1 1 1 1 0 0 0 0 0 0 0 1 1 1
mia | 43 3 3 1 1 0 0 0 0 1 0 1 1 1 1
30 3 3 1 1 1 1 0 0 1 1 3 3 3 3

Ghi chu: Cdc chi tiéu sdu, bénh hai dinh gid theo TCVN 13381-1:2021 [3]: Sau duc than (diém): 0- 1
-3-5-7-9 sdu cuon ld (diém): 0-1-3-5-7-9; rdy ndu (diém): 0-1-3-5-7-9. Bénh dao on hai I4
(diém): 0-1-2-3-4-5-6-7-8-9 bénh bic I3 (diem): 0-1-3-5-7-9: bénh kho van (diém): 0-1-3 -
5-7-9 (diém 0: khong nhiém; diém 1: nhiém nhe... diém 9- nhiém nang).

Két qua & bang 2 cho thay, cac diém nghién
ctru déu xuat hién cht yéu sau duc than, sau cuén
14, ray nau & mtc nhe dén trung binh va dao dong
& diém 1 - 3, sau duc than gay hai ¢ vu xuan muc
nang nhat tai cong thiec 60 khom/m? & muc diém
3, cac cong thic con lai déu nhiém ¢ muc diém 1.
Vu muia & mat do cay 45 va 50 khom/m? c6 muc do
nhiém sau duc than ning nhat & diém 3, cac cong
thitc con lai tai diém nghién ctru déu xuat hién sau
duc than & muc diém 1. Sau cudn 14 xuat hién va
gay hai & muc nhe (diém 1) ¢ tat cac cong thic
nghién cttu tai 2 diém bo tri thi nghiém la huyén
Hoang Hoa va Thiéu Hoa. Ry nau xuat hién va
gay hai nhe & muc diém 1 tai cong thirc c6 mat do
cay day 60 khom/m? (vu xuan) va 50 khom/m? (vu
mua).

Cac bénh hai trén giong lua Viét Thanh 213
trong vu xuan va vu mua nam 2022 cha yéu la
bénh dao on c¢6 bong, dao on 14, bac 14, kho van va

xuat hién tai cac cong thic & mirc diém nhe (diém
1) dén muc trung binh (diém 3). Bénh dao on c6
bong xuat hién & vu xuan va mic do gay hai ning
nhat & diém 3 tai cong thic cdy mat do 60
khom/m? (diém huyén Hodng Hod). Bénh dao 6n
l4 xuat hién nang nhat & muc diém 3 tai cong thic
cay mat do 60 khom/m? (diém huyén Thiéu Hoa).
Bénh bac 14 xuat hién va gay hai nang nhat & mat
do cay 60 va 50 khom/m? & ca 2 thoi vu va 2 diém
thi nghiém. Bénh kho van xuat hién & ca vu xuan
va vu mua nam 2022 va gay hai nang nhat & muc
diém 3 tai mat do 50 khom/m? (vu xuan) va 60
khom/m? ca 2 thoi vu cdy va & 2 diém 1a huyén
Hodng Hoa va Thiéu Hoa.

Nhu vay, khi cdy & mat do cao, kha nang
nhiém sau, bénh hai cao hon khi cdy & mat do
thap, két qua nghién ctu nay tuong tu voi két qua
nghién ctu ctia Lé Xuan Ding va cs (2016) [7] khi
thay d6i khoang cach cdy ctia giong lua Thai
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Xuyén 111 tai tinh Nam Dinh, khoang cach cay
thua (44 x 11 cm) kha nang nhiém sau, bénh hai
thap hon & khoang cach cay day (18 x 15,9 cm).
Nghién ctru ctia Tong Van Giang va cs (2023) [5]
vé mat do cay anh huéng dén kha nang sau, bénh
hai trén giong lua Huong Thanh 8 tai tinh Hung
Yén cing két luan, khi cdy & mat do 30 - 35
khom/m? muc do nhiém sau, bénh hai & diém O -
1, khi ting lén mat do cdy 40 - 45 khom/m? thi
mturc do nhiém sau, bénh hai ting cao & diém 1 - 3.
Theo Thai Thi Ngoc Lam va D6 Cao Muoi (2021)
[8], doi voi giong lua ADI 28 cay & mat do thua 31
khom/m? trong vu xuan nam 2018 tai tinh Nghé
An thi ty 1é sau duc than thap nhat (diém 1).

3.3. Anh huéng ciia mat do cdy dén cac yéu t6
cdu thanh nang suit va ning sudt clia giéng lia
Viét Thanh 213

Két qua & bang 3 cho thay, s6 hat/bong tai vu
xuan trung binh dao dong 192,5 - 195,5 hat/bong,
trong do cong thic c6 s6 hat/bong cao nhat tai
huyén Hoing Hoa & mat do cdy 30 khom/m? dat
196 hat/bong va 40 khom/m? dat 195 hat/bong.
Tai huyén Thiéu Hoa, hai mat do cay 30 va 40
khom/m? dat 195 hat/bong, cac cong thirc & mic
sai s6 c6 y nghia P = 95% (LSD,; = 1,7 tai huyén
Hoing Hoa), (LSD, = 1,5 tai huyén Thiéu Hod) mat
d6 30 va 40 khom/m? & mtic a, co su sai khac khi cay
& mat do 50 va 60 khom/m? & mitc b. Vu mua so
hat/bong dao dong 192,0 - 196,0 hat/bong, trong do &
mat do cdy 35 khom/m? tai 2 diém thi nghiém 1a
huyén Hoang Hoa va Thiéu Hoa c6 so hat/bong dat
cao nhat 1a 196,0 hat/bong, cac cong thirc ndy & muc
X4c suat co y nghia tin cay voi P = 95%.

Ty 1é hat 1ép ctia giong lua Viét Thanh 213 tai
vu xuan nam 2022 trung binh 13,6 - 21,8%, trong do
cong thiec co ty 1¢ hat 1ép nhiéu nhat khi cdy & mat
do 50 khom/m? trung binh 21,9%, thap nhat tai
cong thuc cdy mat do thua 30 khom/m? trung binh
13,6%. Vu mua nam 2022, trung binh dao dong 20,3
- 22,1%, trong d6 coéng thic c6 mat doé thua 35
khom/m? c¢6 ty 1é hat 1ép thap nhat, trung binh
20,3% va cong thirc cdy & mat do cao 50 khom/m?
co ty 1e 1ép cao nhat, trung binh 22,1%. Qua d6 cho
thay, cay & mat do thua ty 1é hat 1ép thap, tac ty 1é
hat chiac dat cao nhat, két qua nghién ctru nay
tuong tu voi két qua nghién ctu ctia Téng Vian

Giang va cs (2023) [5], khi taing mat do cay tu 30 -
45 khém/m? thi s6 hat chiac/bong gidam dan va
thap nhat & mat do cay 45 khom/m? vu xuan 160,8
hat/bong, dat 91,9%; vu mua 149,3 hat/bong, dat
87,8%.

Khoi luong 1.000 hat & ca 2 thoi vu cé cac
cong thirc khong c6 su khac biét qua phan tich
thong ké & mic sai s6 c6 y nghia P = 95% tai cac
diém thi nghiém. Nhu vay, mat d¢ cdy khac nhau
khong anh huéng nhiéu dén khoi luong 1.000 hat
ctia giong laa Viét Thanh 213.

Nang suat ly thuyét tai vu xuan dao dong
trung binh 73,2 - 83,8 ta/ha, & mat do 50 khém/m?
dat cao nhat trung binh 83,8 ta/ha, tai huyén
Hoang Hoa dat 83,6 ta/ha va tai huyén Thiéu Hoa
dat 84,0 ta/ha (dat mic a). Tai vu mua, dao dong
trung binh 67,6 - 74,9 ta/ha, dat cao nhat & mat do
cdy 45 khom/m? dat cao nhat trung binh 74,9
ta/ha, tai huyén Hoang Hoa dat 74,2 ta/ha va tai
huyén Thiéu Hoa dat 75,6 ta/ha (dat muc a). Cong
thitc 50 khom/m? & muc a véi sai khac c6 y nghia
P = 95% tai cac diém thi nghiém.

Niang suat thuc thu & cac cong thic c6 mat do
cay khac nhau cho niang suat thuc thu khac nhau
va cong thie 50 khom/m? dat muc a voi sai khac
c6 y nghia P = 95% tai cac diém thi nghiém vu xuan
dao dong trung binh 59,7 - 68,7 ta/ha, niang suat
thuc thu duoc ting dan khi taing mat do cay tir 30
khom/m? (dat 59,7 ta/ha), ti€p dén 40 khom/m?
(dat 65,0 ta/ha), dat cao nhat & mat do 50
khom/m? (dat 68,7 ta/ha), khi nang tiép lén mat
do cay 60 khom/m? thi nang suat thuc thu giam
xuéng trung binh 63,3 ta/ha. Vu mua dao dong
trung binh 50,3 - 60,8 ta/ha, & mat do cay 35
khom/m? (dat 50,3 ta/ha), mat do ciay 40
khom/m? (dat 54,3 ta/ha), dat cao nhat & mat do
45 khom/m?* (dat 60,8 ta/ha), & mat do cay 60
khom/m? thi nang suét thuc thu gidm xuong trung
binh 63,1 ta/ha. Két qua nghién cttu cho thay, khi
nang mat do cay thi nang suat thuc thu ctia giong
lua Viét Thanh 213 trong vu xuan va vu mua nam
2022 ciing duoc tang lén va dat cao nhat & mat do
cay 50 khom/m? (vu xuan) va 45 khom/m?* (vu
mua), nang suat thuc thu gidm xudng khi ti€p tuc
taing mat do cay lén 60 khom/m? (vu xuan) va 50
khém/m? (vu mua).
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Két qua nghién ctru trén phu hop véi két qua
nghién ctru cua Thai Thi Ngoc Lam va P6 Cao
Muoi (2021) [8], theo @6 khi mat do cay giong lua
ADI 28 tai huyén Dién Chau, tinh Nghé An cang

day thi niang suit c6 xu huong gidam xuéng, dat
nguong nang suat cao nhat & mat do cay 36
khom/m? trung binh dat 106,56 ta/ha.

Béng 3. Anh hudng ctia mat do cdy dén cac yéu t6 ciu thanh ning sust va ning sust

L] oAl . \ s 42 3
ctia giong Viét Thanh 213 tai tinh Thanh Hoa
S0 nhanh Iivu higu S0 hat/bong Ty Ié lép Khéi lvong Nang suat 1y thuyet Ning suit the thu
This Céng (nhanh) (hat) (%) 1000 hat (g) (ta'ha) (taha)
v thire Huyén Huyén Huyén Huyén Huyén Huyén Huyén Huyén Huyén Huyén Huyén Huyén
Hoang Thigu Trung Hoang Thiéu Trung Hoang Thiéu Trung Hoang Thiéu Trung Hoang Thigu Trung Hoang Thiéu Trung
Hoa Hoa binh Hoa Hoa binh Hoa Hoa binh Hoa Hoa binh Hoa Hoa binh Hoa Hoa binh
30
72 72 7.2 196.0% 195,02 1955 134 13.8 13.6 20.1 20.2 20.2 3.4 73.0¢ 73.2 60.8b¢ 58.6° 59.7
40 6.1 63 6.2 195,02 195.0¢ 195.0 18.7 19.1 18.9 20,2 20.2 20,2 78,00 80,1 79.1 65,8 64,10 65.0
- 35 3.6 3.6 193,00 192.0% 1925 21.6 21.9 21.8 20,1 20.0 20,1 83.62 84.0¢ 83.8 67.8° 69.72 68.7
60
e 43 44 4.4 193.0* 192.0 192.5 214 21.8 21.6 19.8 19.8 19.8 77.5% 78.5° 78.0 63.3 63.4° 63.3
u
Xud Ccry
i Y] 45 57 52 6.1 38 43 63 12 57 64
LSDy 45
. 1.4 14 1.7 15 0.6 0.5 5.0 35 35 5.5
35
5 6.1 6.2 6.1 196.0¢ 196.0¢ 196.0 202 20.4 203 20,2 202 20,2 66.9% 68.3% 67.6 50.2% 50.3% 503
40
5.6 57 5.7 194.0° 195.0% 1945 213 21.7 21.5 20.3 203 20.3 69.3% 70,70 70.0 53.7% 54,90 543
45
B 5.4 5.5 5.5 193.0% 192.0% 1925 21.6 21.8 21.7 20.2 203 20.3 74,22 75.6% 4.9 50.0¢ 61.6% 60.8
7 50
Vu 4.6 44 4.5 192.0¢ 192.0% 192.0 221 22.0 221 20,2 20.1 20.2 68.8b¢ 66.3° 67.6 52,8b¢ 53,38 53.1
mua
—
cves) 5.1 5.8 5.7 6.4 4.3 4.2 5.3 6.7 5.6 5.2
LSDy 5 0.8 0.9 2.1 2.0 0.7 0.7 3.6 4.6 48 5.7

Ghi chu: Cic gid tri trong cung cot mang trén
nghia va nguoc lai I3 khac nhau khong y nghia.

3.4. Anh hudng ctia mat d¢ cdy dén hiéu qua
kinh té cta giéng lua Viét Thanh 213 tai tinh
Thanh Hoa

Két qua tai bang 4 cho thdy, trong vu xuan
nam 2022, tong thu dao dong 45,60 - 50,85 trieu
déng/ha (huyén Hoang Ho4) va 43,95 - 52,28 triéu
déng/ha (huyén Thiéu Hod), cong thic cé téng
thu dat cao nhat & mat do 50 khom/m? dat 50,85
trieu déong/ha (huyén Hoing Hod) va 52,28 trieu
déng/ha (huyén Thiéu Hod). Vu mua dat téng thu
dao dong 37,65 - 44,93 trieu dong/ha (huyén
Hoang Hod) va 37,73 - 46,20 triéu dong/ha (huyén
Thiéu Hod), cong thirc cdy mat do 45 khom/m? dat
44,93 trieu dong/ha (huyén Hoang Hod) va 46,20
trieu dong/ha (huyén Thiéu Ho4). Téng chi phi
dau tu tang dan tir mat do thap dén mat do cao, tai
cac diém thi nghiéem huyén Hoang Hoa va Thiéu
Hoa, & vu xuan dao dong 28,95 - 29,37 triéu
déng/ha va vu mua dao dong 29,02 - 29,23 triéu
déng/ha. Két qua sau tinh toan tai bang 4 cho
thay, 1ai thuan cta cac cong thic c6 mat do cay
khac nhau thi cho 1ai thuan khac nhau. Vu xuan &
mat do cay 30 khom/m? 1ai thuan dat 16,65 trieu
déng/ha (huyén Hoing Hod) va 15,00 triéu

10

mua khac chir cdi a, b, c... thi ching khac nhau co y

déng/ha (huyen Thiéu Hod), tiép dén & mirc 40
khom/m? va dat cao nhat & mat do 50 khom/m?
dat 21,62 trieu déng/ha (huyén Hoang Hod) va
23,05 trieu dong/ha (huyéen Thiéu Hod), khi tang
len mat do 60 khom/m? thi nang suat giam neén lai
thuan ciing giam xuéng 18,11 triéu dong/ha
(huyén Hoang Hoa) va 18,18 trieu déng/ha
(huyén Thiéu Ho4). Vu mua lai thuan & mat do 30
khom/m? dat 8,63 trieu dong/ha (huyén Hoang
Ho4) va 8,70 triéu dong/ha (huyén Thiéu Hoa),
taing mat do cay va dat 1ai thuan cao nhat & mat do
45 khom/m? & huyén Hoang Hoa dat 15,76 triéu
déng/ha va huyén Thiéu Hoa dat 17,04 triéu
déng/ha, tang lén mat do cay 45 khom/m? thi lai
thuan lai gidm xuong 10,37 triéu dong/ha tai
huyén Hoang Hoa va 10,75 triéu dong/ha tai
huyén Thiéu Hoa. Nhu vay, anh huong ctia mat do
cdy dén nang suat va thu nhap lai thuan trén don vi
dién tich, khi tang mat do cdy va dat nguong cay
sinh trudng, phat trién thuan loi cho nang suat cao
thi 1ai thuan cé ty le thuan véi nang suat dat duoc,
néu tang ti€p mat do cay cay lua phat trién khong
thuan loi, nang sudt gidm xuoéng nén lai thuan
khong dat t6i wu.
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Bang 4. Hiéu qua kinh t€ tai cac mat d¢ cdy khac nhau
ctia giong lia Viét Thanh 213 tai tinh Thanh Hoa

Céng thire Phin thu Téug i Cic khoén chi phi (triéu déng/ha) (m.L;f ;gﬁ‘;{:m)
(triéu dong/ha)
Ning sust (taha) Téng thu (triéu déng) Giéng Ita Thué may lim dt Tién céng Phdn bén cic loai

Théi vu l\ggt Hu}:’én Huyén Huyén Huyén Huyén Huyén Huyén Huyén Huyén Huyén Huyén Huyén Hu}:’én Huyén Hu}:’én Huyén
- Hoing Thiéu Hoing Thiéu Hoing Thigu Hoing Thigu Hoang Thigu Hoing Thigu Hoing Thiéu Hoing Thiéu

Hod Hod Hod Hod Hod Hod Hod Hod Hod Hod Hod Hod Hod Hod Hod Hod

30 60.08 58.6 45.60 43.95 2895 2895 042 0.42 6.3 6.3 10 10 122 122 16.65 15.00

Va 40 65.8 64.1 4935 48.08 20.09 20.09 0.56 0.56 6.3 6.3 10 10 122 122 20.26 18.99
B 50 67.8 69.7 50.85 52.28 2023 2023 0.70 0.70 6.3 6.3 10 10 122 122 21.62 2305
60 633 634 4748 47.55 2037 2037 0.84 0.84 6.3 6.3 10 10 122 122 18.11 18.18

35 30.2 503 3765 37.73 20.02 2002 0.49 0.49 6.3 6.3 10 10 122 122 863 870

Va 40 33.7 549 40.28 41.18 29.09 20.09 0.56 0.56 6.3 6.3 10 10 122 122 11.19 12.09
Ll 45 39.9 61.6 44.93 46.20 29.16 29.16 0.63 0.63 6.3 6.3 10 10 122 122 15.76 17.04
50 52.8 533 39.60 39.98 2923 2023 0.70 0.70 6.3 6.3 10 10 122 122 10.37 10.75

Ghi chu: Gid hat giong: 35.000 dong/kg; phan HCVS Song Gianh 4.100 dong/kg; voi bot: 2.000
dong/kg; dam uré: 9.100 dong/kg; kali clorua: 10.000 dong/kg; lin supe: 4.100 dong/kg; thoc thuong

pham: 75.000 dong/kg.
4. KET LUAN

Xac dinh mat do cay thich hop cho giong laa
Viet Thanh 213 tai tinh Thanh Ho4 trong vu xuan
cdy & mat do 50 khom/m? cay lua sinh trudng
thuan loi thoi gian sinh trudng trung binh dat
127,0 ngay, chiéu cao cay dat trung binh 121,4 cm,
s6 nhanh t6i dat 8,3 nhanh/khom, s6 nhanh hitu
hiéu dat 5,8 nhanh/khom, do tan 14 & di€ém 5 va do
cting cay ¢ diém 1, giong cho nang suat thuc thu
trung binh dat 68,7 ta/ha, trong d6 & diém huyeén
Hoang Hoa dat 67,8 ta/ha, 1ai thuan dat 21,62 triéu
déng/ha va tai huyén Thiéu hoa dat 69,7 ta/ha, lai
thuan dat 23,05 triéu dong/ha. Mat do cay thich
hop ¢ vu mua & mat do 45 khom/m? téng thoi
gian sinh truong cay lua dat 106 ngay, chiéu cao
trung binh 1133 cm, s6 nhanh dat 8,2
nhanh/khém, s6 nhanh htu hiéu dat 5,2
nhanh/khom, nang suat thuc thu trung binh dat
60,8 ta/ha, trong d6 & diém huyén Hoing Hoa dat
59,9 ta/ha, 1ai thuan dat 15,76 triéu dong/ha va tai
huyen Thiéu Hoa dat 61,6 ta/ha, lai thuan dat
17,04 triéu déng/ha.

TAI LIEU THAM KHAO

1. Bo Nong nghiép va PTNT (2016). Dé an tai
co cau nganh lua gao Viet Nam dén nam 2020 va
tam nhin dén nam 2030.

2. Cuc Trong trot (2024). Quyét dinh sé
461/QD-TT:CLT ngay 8/10/2024 vé viéc Cong
nhan Iru hanh giong cay trong.

3. Tiéu chuidn Quoéc gia TCVN 13381-1:2021.
Giong cay trong nong nghiép - Khao nghiém gia
tri canh tac va gia tri stt dung - Phan 1: Giong lua.

4. Nguyén Dinh Hién (2009). Gido trinh xit Iy
dir liéu néng nghiép. Nxb Nong nghiép, Ha Noi.

5. Tong Van Giang, Nguyén Quang Tin,
Nguyén Thi Lan (2023). Két qua nghién cttu xac
dinh mat do cay thich hop cho giong lua Huong
Thanh 8 tai huyén Van Lam, tinh Hung Yén. 7ap
chi Nong nghiép va PINT, 456, 10 - 15.

6. Nguyén Thi Van, Nguyén Ba Thong, Pham
Khic Hoan (2020). Két qua nghién ctru anh hudéng
ctia mat do va s6 danh cay dén nang suat giong lua
Japonica DS3 trong phuong thitc canh tac hang
rong - hang hep vu xuan nam 2018 tai huyén Triéu
Son, tinh Thanh Hoa. 7ap chi Khoa hoc, Truong
Pai hoc Hong Duic, 49, 131 - 140.

7. Lé Xuan Dang, Lé Quoc Thanh, D6 Thi Thu
Huong, Lé Thanh Tung (2016). Nghién ctru xac
dinh khoang céach gieo cdy lua hang rong hang
hep, khai thac hiéu tng hang bién trong san xuat
lua lai Thai Xuyén 111 tai tinh Nam Dinh. 7ap chr
Khoa hoc Cong nghé Viét Nam, 5(66): 58 - 65.

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 + 2 - THANG 1/2025 11




KHOA HOC CONG NGHE

8. Thai Thi Ngoc Lam, D6 Cao Muoi (2021). Dién Chau, Nghé An. 7ap chi Khoa hoc, Truong
Anh hudng ctia phan dam va mat do cay dén muc  Pari hoc Vinh, 50(1A): 30 - 39.
do nhiém sau hai va nang suat giong lua ADI 28 tai

THE RESULTS OF RESEARCH TO DETERMINATE THE SUITABLE PLANTING DENSITY
FOR VIET THANH 213 RICE VARIETY IN THANH HOA PROVINCE

Tong Van Giang!, Luong Van Dong?
! Facultly of Agriculture, Foresttry and Fisheries, Hong Duc University
“Viet Thanh Seed Company Limited

Summary

Research to determine the appropriate planting density for Viet Thanh 213 rice variety in Thanh
Hoa province. The experiment was implemented in the spring and Summer - Autumn crop of
2022 in Hoang Hoa district and Thieu Hoa district, Thanh Hoa province. The experiment was
arranged in a completely randomized block, with 3 replications including 4 formula and
corresponding to 4 planting densities of 30, 40, 50, 60 plants/m2 (Spring crop). 35, 40, 45, 50
plants/m? (Summer - Autumn crop). Research results show that Viet Thanh 213 rice variety has
an average growth time of 123.0 - 131.0 days in the Spring crop, 105.0 - 107.0 days in the Summer -
Autumn crop and an average plant height. Reaching 120.2 - 124.0 cm (Spring crop) and reaching
112.6 - 114.9 cm (Summer - Autumn crop). Planting rice at density of 30 plants/m? (Spring crop)
and 35 plants/m? (Summer - Autumn crop) has the highest growth and yield indicators but
population productivity is low so the actual yield is low. The lowest is 59.7 quintals/ha (Spring
crop) and 50.3 quintals/ha (Summer - Autumn crop). At a planting density of 50 plants/m?
(Spring crop), rice plants grow smoothly, with an average growth time of 127.0 days, an average
plant height of 121.4 cm and the number of rice plants reaching 8.3 plants, the number of
effective rice plants reached 5.8, the leaf freshness score was at point 5 and plant hardness was at
point 1, the variety had a net yield of 68.7 quintals/ha. In Hoang Hoa district, it reached 67.8
quintals/ha with a net profit of 21.62 million VND/ha and in Thieu Hoa district it reached 69.7
quintals/ha with a net profit of 23.05 million VND/ha. In the Summer - Autumn crop at a density
of 45 plants/m?, the total growth time of rice plants is 106 days, the average height is 113.3 cm,
the number of plants is 8.2 plants, the number of effective plants is 5.2 plants. The actual yield
reached 60.8 quintals/ha, of which at Hoang Hoa point it reached 59.9 quintals/ha with a net
profit of 15.76 million VND/ha and at Thieu Hoa it reached 61.6 quintals/ha with a net profit of
15.76 million VND/ha

Keywords: Viet Thanh 213 rice variety, density, yield, Spring crop, Summer - Autumn crop.
Ngay nhén bai: 01/11/2024

Ngay chuyén phén bién: 15/11/2024

Ngay thong qua phan bién: 12/12/2024

Ngay duyéet dang: 19/12/2024
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NGHIEN CUU CHON TAO VA KHAO NGHIEM
GIONG NGO NEP LAI OT559 TAI TiNH QUANG NGAI

Lé Quy Tung" *, Le Thi Cic?, Lé Quy Tuong®,

Nguyén Vin Hoan?, Hoang Thi Thao®, Hoang Thi Mai®

! Trung tam Cong nghé va Dir liéu kiém sodt 6 nhiém moi truong

? Trung taim Khao kiém nghiém Giong, San pham cay trong mién Trung

TOM TAT

? Trirong Pai hoc Nong Lam Bic Giang
"Email- lequytung. mofa@gmail.com

Két qua danh gia kha nang két hop cta cac dong thuan trong 3 vu: Hé thu nam 2021, dong nam
2021, dong xuan nam 2021 - 2022 da xac dinh duoc dong N59 c6 kha nang két hop cao voi dong
N7C, voi gia tri GCA tuong tmg qua cac vu: 17,93125; 3,70; 19,90. T6 hop lai N59 x N7C ¢6 uu thé
lai thuc cao (Hb) va vu thé lai chuan cao (Hs), twong tng qua cac vu 1a: 120,5%; 35,1%; 93,7%; 5,9%;
120,9%, 33,3%. T4 hop lai N59/N7C duoc dat tén giong QT559. Két qua khao nghiém dién hep tai
tinh Quang Ngii trong vu heé thu nam 2023 va dong xuan nam 2023 - 2024, c6 thoi gian thu hoach
bap tuwoi 76 ngay (vu dong xuan) va 65 ngay (vu heé thu); ning suat bap tuwoi 10,77 - 10,83 tan/ha,
trung binh 10,80 tdn/ha, vuot hon giong MX6 1a 23,2%; chat luong an tuwoi déo, vi dam hon giong
MX6; bénh kho van (diém 1 - 2), bénh dom 14 16n (diém 2), bénh théi than (diém 1 - 2); ctng cay,
chong d6 nga tot, c6 nhiéu trién vong tai tinh Quang Ngai.

Tie khéa: Giong ngo nép lai QT559, ngdn ngady, ning suat, chat rong, Quang Ngai.

1. BAT VAN BE

Quang Ngai la mot tinh nong nghiép & ving
Nam Trung bo, ngo 1a cay trong chinh, nam 2023,
dien tich trong ngo6 9.000 ha, chiém 21,3% dién
tich trong ngé vung Nam Trung bo; ning suat
trung binh 5,92 tan/ha, cao hon 0,2 tdn/ha so véi
nang suat ving Nam Trung bo; san luong 53.280
tan, chiém 22,1% so véi vuing Nam Trung bo,
trong d6 ngo nép gieo trong gan 720 ha, chiém 8%
téng dién tich trong ngo cda tinh Quang Ngai [1,
2.

Két qua nghién ctru cia Lé Quy Tuong va cs
(2022, 2023) [3, 4] da chon tao va khuyén céo
phat trién san xuat tai tinh Quang Ngai va ving
Nam Trung b cac giong nép moi la: QT516,
QT565, QT566.

Viéc nghién ctru chon tao, khao nghiém dé
tuyén chon ra giong ngo nép lai méi nham b6 sung
vao co cau san xuat, phat huy noi luc st dung
giong ngd nép chon tao trong nuodc, chit dong hat
giong voi gia hat giong thap hon 25 - 30% so voi cac
giéng nhap noi, dap tng duoc yéu cau san xuit tai

tinh Quang Ngai ndi riéng va cac tinh Nam Trung
bo noi chung 1a rat can thiét.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat lieu nghién ctru

- Dong ng6 thuan (doi S7): N559 va cay thit T1
- N31 va cay tht T2 - N7C.

- Giong khao nghiém: Giong khao nghiém:
QT559 va giong doi ching (d/c): MX6.

2.2. Phuong phap nghién cttu

Phuong phép bé tri thi nghiém danh gia khao
nghiém sinh thai doi voi giong QT566 ap dung
theo TCVN 13381-2:2021 [5]. Thi nghiém dién
hep, 3 1an lap lai, 4 hang ngo/6 (20 cay/hang 5m).

banh gia kha nang két hop chung (KNKHC)
va gia tri kha nang két hop rieng (KNKHR) cua
cac dong theo ly thuyét lai dinh (Topcross) [6].

+ Phan tich kha nang két hop (KNKHC va
KNKHR) (vé nang suat cta cac dong thuc hién
theo huong dan ctia Ngo Hiru Tinh, Nguyén Pinh
Hién (1996) [6]. Mot dong duoc coi la c6 kha nang
két hop cao khi c6 gia tri s6 hoc duwong cao trong
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s6 cac dong tham gia danh gia. Nguoc lai néu c6
gié tri am 16n thi duoc coi 1a dong c6 kha nang két
hop kém.

+ Danh gia wu thé lai ctia cac dong theo huong
dan ctia Tran Duy Quy (1994) [7].

* Uu the lai thue (Hb%): Gia tri mot tinh trang
nao do ctia con lai (F1) so voéi gia tri b6 hodc me

t6t nhat (MP): Hb (%) = % x100

* Uu theé lai chuidn (Hs): Gia tri mot tinh trang
nao do cta con lai (F1) so voi doi ching (S):
F1-S

HS (%) = x 100

S
+ Xt ly so liéu vé kha nang két hop cta cac
dong ngd thuan biang phan mém Statistix 10. Xt ly
thong ké ning suat cac t6 hop lai theo phan mém
SAS 9.2, R 4.1, Irristat 5.0 va Stath 5.0 [6], [8].
- Khao nghiém dién hep: Xt ly s6 liéu thi
nghiém khao nghiém giong QT559 4p dung theo

phan mém Excel 3.2 va chuong trinh chuong trinh
IRRISTAT 5.0 [8].

2.3. Dia diém va thoi gian nghién cttu

- Tram Khao nghiém Giong, San phdm cay
trong Tu Liém, thanh phé Ha Noi, vu dong nam
2021, gieo ngay 02/10/2021, ngay thu hoach bap
tuoi 5/01/2022.

- Tram Khao nghiém va Hau kiém giong cay
trong Son Tinh, tinh Quang Ngai, vu hé thu nam
2021, ngay gieo 5/5/2021, ngay thu hoach bap tuoi
6/8/2021; vu déng xuan 2021 - 2022, ngay gieo
25/01/2022, ngay thu hoach bap tuoi 15/4/2022;
vu heé thu nam 2022, ngay gieo 14/6/2022, ngay
thu hoach bap twoi 19/8/2022; vu hé thu nam 2023
ngay gieo 01/6/2022, ngay thu hoach bap tuoi
5/8/2022; vu dong xuan 2023 - 2024 ngay gieo
19/01/2023, ngay thu hoach bap tuoi 5/4/2024.

3. KET QUA NGHIEN CUU VA THAO LUAN
3.1. Kha niing két hop ctia dong ngd nép thuan

3.1.1. Két qua phan tich phuong sai kha nang
két hop (KNKH) ctia dong ngo nép thuan.

Bang 1. Két qua phan tich phrrong sai kha ning két hop (KNKH) ctia dong ngd nép N59 va cay thit N7C

vu hé thu nim 2021, dong nim 2021 va d6ng xuan nam 2021 - 2022 tai Tram Khao nghiém Giéng,
San phdm cay tréng Tir Liém va Tram Khao nghiém va Hau kiém giéng cay trong Son Tinh

Vu Nguén bién dong Bac tu do Tg}?iol;igh Trung binh F,, Fi 005
Khoi 2 276,893 137,666 3,439
Cong thuc 31 16.278,926 525,127 13,138
Cap lai 31 16.278,926 525,127 13,138
He thu GCA dong 15 13.898,566 926,570 23,182 0,463565
ngn; GCA tester 1 1.363,536 1.363,536 34,116 0,003964
SCA dong va tester 15 1.016,866 67,790 1,696
Sai s0 62 2.478,107 39,969
Toan bo 95 19.831,926
D(:)ng Khoi 2 539,080 269,540 50,736
nam
2021 Cong thuc 31 3.037,260 97,976 18,442
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Cap lai 31 3.037,260 97,976 18,442
GCA dong 15 2.648,760 176,584 33,239 0,463565
GCA tester 1 98,415 98,415 18,525 0,003964
SCA dong va tester 15 290,085 19,339 3,640
Sai s0 62 329,380 5,313
Toan bo 95 3.905,720
Khoi 2 18,698 9,349 0,840
Cong thuic 31 18.864,540 608,534 54,665
Cap lai 31 18.864,540 608,534 54,665
Dbong
Xuan GCA dong 15 13.857,300 923,820 82,988 0,463565
nam
9021 - GCA tester 1 779,760 779,760 70,047 | 0,003964
2022
SCA dong va tester 15 4.227,480 281,832 25,317
Sai s0 62 690,182 11,132
Toan bo 95 19.573,420
Két qua & bang 1 cho thay, két qua phan tich O cay thtt ¢6 Flt < Ftn: He thu nam 2021:

phuong sai vé KNKH ctia cac dong co Flt < Ftn (hé 34,11, dong nam 2021: 18,52, dong xuan nam 2021
thu nam 2021: 23,182, dong nam 2021: 33,239, - 2022: 70,04, ching to6 cac cay tht c6 anh huong
dong xuan nam 2021 - 2022: 82,988) chimg t6 cac  t6i ndng suat cac t6 hop lai.
dong 6 anh huong t6i nang suat. 3.1.2. Gid tri KNKHC ctia dong N59 va cay thir
N7C
Bang 2. Gia tri KNKHC ciia dong N59 va cay thit N7C vy hé thu nam 2021, dong nam 2021
va déng xuin nim 2021 - 2022 tai Tram Kho nghiém Gidng, Sdn ph4m cay tréng Tir Liém
va Tram Khao nghiém va Hau kiém gidng cay trong Son Tinh

Te Vu hé thu nam 2021 Vu dong nam 2021 Vu d6ng xuan nam 2021 -2022
én
dong

KNKHC Cay thit KNKHC Cay thir KNKHC Cay thir

N59 17,93125 | N7C | 3,76875 3,70 N7C | 1,0125 19,90 N7C 2,85

Két qua & bang 2 cho thay, vu heé thu nam Vu déng nam 2021, dong N59 c6 KNKHC kha
2021, dong N59 c6 KNKHC cao (17,93125); cay (3,7); cay thit 2 - T2 - N7C c6 KNKHC cao
thr 2 - T2 - N7C c6 KNKHC cao nhat (3,76875). (1,0125).

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 + 2 - THANG 1/2025 15



KHOA HOC CONG NGHE

Vu doéng xuan nam 2021 - 2022, dong N59 co
KNKHC cao nhat (19,90); cay thit 2 - T2 - N7C ¢6

KNKHC cao nhat (2,85).
3.1.3. Gia tri KNKHR cua cadc dong va cay thir

Bang 3. Gia tri KNKHR ctia dong N59 va cay thit T1 - N31 va ciy thit T2 - N7C vu hé thu nam 2021, dong
nam 2021 va dong xuan nim 2021 - 2022 tai Tram Khao nghiém Gidng, San phdm cay trong Tir Liém va
Tram Khéo nghiém va Hau kiém gidng cay trong Son Tinh

Vu hé thu nam 2021 Vu dong nam 2021 Vu dong xuan nam 2021 - 2022
Ten Cay thit Bién Cay thit Bién Cay thit ,
dong . R Bién dong
T1 T2 dong T1 T2 dong T1 T2
N59 1,081 -1,081 2,338 0,487 -0,487 0,475 3,400 -3,400 23,120
Két qua & bang 3 cho thay: Vu dong xuan nam 2021 - 2022, dong N59 co

Vu hé thu nam 2021, dong N59 KNKHR kha
cao voi cay thir T1 - N31 (1,081); phuong sai
KNKHR cao cta dong N59 (2,338).

Vu dong 2021, dong N59 c6 KNKHR kha cao
voi cay thi T1 - N31 (0,487); phuong sai KNKHR
kha ctia dong N59 (0,475).

KNKHR kha cao voi cay thit T1 - N31 (3,40);
Phuong sai KNKHR cta dong N59 (23,120). Két
qua nay cang pht hop voi két qua nghién ctu cia
Pham Quang Tuén va cs (2015) [9].

3.1.4. Uu thé lai thuc, wu thé lai chuan vé niang
sudt cua to hop lai trién vong
Béng 4. Uu thé lai thuc, vu thé lai chudn vé ning sudt cta céac t6 hop lai vu he thu nim 2021, d6ng nim

2021 va dong xuan nam 2021 - 2022 tai Tram Khao nghiém Giéng, Sin ph4dm cay trong
Tir Liém va Tram Khao nghiém va Hau kiém gidng cay trong Son Tinh

Vu heé thu 2021 Vu dong 2021 Vu dong xuan 2021-2022

TT | Tohoplai | NSTT Hb @ | B8 | NSIT | Hb | Hs | NSIT | Hb | Hs

(ta/ha) %) | (ta/ha) | (o) | (%) | (ta/ha) (%) (%)

8 N59x N7C 129,2 120,5 | 35,1 95,9 93,7 | 59 114,0 120,9 | 33,3
13 | MX6 (d/c) 95,6 - 90,5 - 85,5
14 | T1-N31 (Bo) 58,6 49,5 - 51,6
15 | T2-N7C (Bo) | 54,8 45,1 - 48,5

Ghi chu: NSTT: Nang xuét thuee thu;, Hb: Uu thé lai thuc; Hs: Uu thé lai chuan.

Két qua & bang 4 cho thay:

Vu he thu nam 2021, t6 hop lai N59 x N7C c6
Hb cao 120,5%; t6 hop lai N59 x N7C c6 nang suat
thuc thu cao hon MX6 (d/c) 1a 35,1%.

Vu dong nam 2021, t6 hop lai N59 x N7C cé
Hb 93,7%; t6 hop lai N59 x N7C c6 niang suat thuc
thu cao hon MX6 (d/c) 1a 5,9%.

Vu dong xuan nam 2021 - 2022, t6 hop lai N59
x N7C c6 Hb 120,9%; t6 hop lai N59 x N7C c6 ning
suat thuc thu cao hon MX6 (d/c) 1a 33,3%.

3.1.5. Nang suat bap twoi thuc thu cua té hop
nép lai N59 x N7C tai tinh Quang Ngai

Két qua & bang 5 cho thay:

16

Vu dong xuan nam 2021 - 2022, t6 hop lai N59
x N7C c6 ning suit thuc thu bap twoi cao hon
MX6 (d/c) c6 y nghia thong ké & LSD,, 5.

Vu hé thu nam 2022, cac t6 hop lai N59 x N7C
c6 nang suat thuc thu bap tuoi cao hon MX6 (d/c)
c6 y nghia thong ké & LSD, ;. Két qua nay ctng
pht hop véi két qua nghién ctru cia Nguyén Thi
Nguyét Anh va cs (2022) [10].

Nhu vay, qua 2 vu khao nghiém so sanh da
xac dinh duoc t6 hop lai N59 x N7C uwu tu, dat tén
giong 1a QT559, ning suat bap twoi trung binh
101,7 ta/ha, vuot MX6 (d/c) la 11,2%. Giong
QT559 sé dua di khao nghiém dién hep tai tinh
Quang Ngai.
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Bang 5. Nang sudt bap tuoi thuc thu cta t6 hop nép lai N59 x N7C vu dong xuan nam 2021 - 2022,
vu hé thu niim 2022 tai Tram Khio nghiém va Hau kiém gidng cay tréng Son Tinh

. , Ning suat thu thu bap tuoi (ta/ha) Vuwot doi
Tén to hop nép i L
TT lai Vu dong xuan nim Vuhéthu | Trungbinh | chung MX6
2021 - 2022 nam 2022 2vu )
1 N59x N7C 112,2 91,2 101,7 11,2
2 MX6 (d/c) 95,5 85,5 90,5 -
CV &) 71 3,99
LSD, 5 13,64 7,03

3.2. Khao nghiém dién hep giong ng6 nép lai
moi trién vong

321 Pdac diém nong hoc chinh cua giong
Q1559 trong khdo nghiém

Két qua & bang 6 cho thay: Giong QT559 thoi
gian sinh truwong twong dwong MX6 (d/c), thudc
nhém giong nép ngan ngay, cu thé, thoi gian thu
bap dn twoi 76 ngay (vu dong xuan nam 2023 -
2024) va 65 ngay (vu he thu nam 2023 - 2024).

Chiéu cao cay va chiéu cao dong bap: Giong
QT559 c6 chiéu cao cay va chiéu cao dong bap hoi
thap hon MX6 (d/c) (vu dong xuan: 160,2 cm va
71,6 cm va vu he thu 178,2 cm va 108,8 cm).

Chiéu dai bap: Giong QT559 c6 chiéu dai bap
15,3 - 17,2 cm, hoi dai hon MX6 (d/c) (15,9 - 16,1
cm).

Puong kinh bap: Giong QT559 c6 duong kinh
bap 4,7 - 4,9 cm, 16n hon MX6 (d/c) (4,2 - 4,3cm).

Béang 6. Mot s6 chi tiéu sinh truedng, phat trién ciia giong QT559 vu he thu ndm 2023 va vy déng xuan
niam 2023 - 2024 tai Tram Khao nghiém va Hau kiém giong cay tréng Son Tinh

Thoi gian tu’\gleo den... Chidu cao Cl}1eu c?o Dai bip Du’O’nig
(ngay) . dong bap kinh bap
Tén giéng ] cay (cm) (cm) (cm) (em)
Thu bap twoi | Chin sinh ly cm, cm
bX HT bX | HT | bX HT | bX | HT | bX | HT | bX | HT
QT559 76 65 88 76 | 160,2 | 1782 | 71,6 | 108,8 | 153 | 17,2 | 4,7 | 49
MX6 (d/c) | 75 65 88 76 | 163,1 | 225,8 | 64,9 | 1274 | 16,1 | 159 | 4,2 | 4,3

Ghi chu: PX: Pong xuin nam 2023 - 2024; HT: He thu nam 2022.

3.2.2. Mifc do nhiém sau, bénh va kha nang
chong chiu cua giong Q1559

Két qua & bang 7 cho thay:

- Sau hai: Giong QT559 it nhiém sau duc than
(diém 1 - 2), it nhiém sau duc bap (diém 1 - 3), it
nhiém hon MX6 (d/c) (sau duc than: diém 2 va
sau duc bap diém 2 - 4).

Bang 7. Mtc 36 nhiém sau bénh va kha ning chéng chiu ctia giéng QT559 vu déng xuan nim 2023 -
2024 va hé thu nim 2023 tai Tram Khao nghiém va Hau kiém gidng cay trong Son Tinh

Sau duc than | Sau duc bap |Bénh kho van| Bénh dom 14 16n kfsf[l}l:églz;y bo ré
Teén giong | (diém1-5) | (diém1-5) | (diém 1-5) (diém 1-5) e (diém 1-5)
(diétm 1-5)
bX HT | bX | HT bX HT bX HT bX HT bX HT
QT559 2 1-2 3 1-2 1 1-2 2 2 1 1-2 1 1-2
MXG6 (d/c) 2 2 4 2 2 2-3 3 1-2 1 1-2 1 1-2

Ghi chu: PX: Pong xuin nam 2023 - 2024; HT: He thu nam 2023,
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- Bénh hai: Giong QT559 it nhiém bénh kho
van (diém 1 - 2), bénh dom 14 lon (diém 2), it
nhiém bénh thoéi than (diém 1 - 2).

- Kha niang chong d6 nga: Giong QT559 ciing
cay, chong d6 nga tot (diém 1 - 2), twong duong
MX6 (d/c) (diém 1-2).

3.2.3. Cdc yéu t6 cau thanh nang sudt va ning
suat giong QTH59

Két qua & bang 8 cho thay:

- Giong QT559 c6 1 bap hitu hiéu/cay.

- S6 hang hat/bap: giong QT559 c6 14 - 16
hang hat/bap, trung binh 13,6 - 14,4 hang hat/bap,
nhiéu hang hat hon MX6 (d/c) (12 - 14 hang
hat/bap).

- S6 hat/hang: Giong QT559 c6 kha nang két
hat kha tot, s6 hat/hang tir 31 - 33 hat/hang, cao
hon MX6 (d/c) (27 - 29 hat/hang).

Bang 8. Cac yéu t6 cdu thanh ning sudt cia giong QT559 vu dong xuan nim 2023 - 2024 va vu hé thu
nim 2023 tai Tram Khio nghiém va Hau kiém giéng cay trong Son Tinh

S6 bap hiru S6 hang S6 hat/ Khoi luong Ty 1é bap tuoi

Teén gidng hiéu/cay hat/bap hang 1.000 hat (g) dat loai 1 (%)
bX | HT bX HT bX HT bX HT bX HT

QT559 1,0 | 1,0 14,4 13,6 31 33,0 261,5 265,2 75,2 73,5
MX6 (d/c) 1,0 | 1,0 12,8 13,4 29 27,0 241,5 245,5 72,6 70,2

Ghi chu: PX: Pong xuan nam 2023 - 2024; HT: He thu nam 2023.

- Khoi lugng 1.000 hat: Giong QT559 c6 khoi
lwong 1.000 hat 261,5 - 265,2 g, trung binh 263,3 g,
hat hoi 16n hon MX6(d/c) (241,5-245,5 g.

-Ty 1é bap loai 1 (> 300 g/bap): Giong QT559
c6 73,5 - 75,2% ty 1é bap loai 1 hoi cao hon MX6
(d/c) (70,2 -72,6%).

324 Nang suat cua giong Q1559 khio
nghiém dién hep

Két qua & bang 9 cho thay:

Vu he thu nam 2023, giong QT559 dat nang
suat bap twoi 10,77 tdn/ha, vuot MX6 (d/c)cod y
nghia & muc 95%.

Vu dong xuan 2023 - 2024, giong QT559 dat
nang suat bap tuoi 10,83 tdn/ha, vuot MX6 (d/c)co
y nghia & muc 95%. Két qua nay cting phu hop voi
két qua nghién ctru ctia Nguyén Thi Nguyét Anh, va
cs (2022) [10].

Ning suat trung binh 3 vu dat 10,80 tidn/ha,
vuot MX6(d/c) 1a 23,2%.

Béang 9. Ning sudt bap tuoi ctia giong QT559 trong khao nghiém dién hep tai Tram Khao nghiém
va Hau kiém giéng cay trong Son Tinh

Vu Tén giong Ning suét (tdn/ha) | Nang suat vuot giong doi ching (%)
QT559 10,77 19,9
He thu nam 2023 M}éif%c) 8(;,,9? -
LSD, s 1,43
QT559 10,83 26,6
bong xuan nam MX6 (d/c) 8,55 -
2023 - 2024 CV %) 9,8
LSD, 5 1,63
Trung binh 2 vu QT559 10,80 23,2
MX6 (d/c) 8,76 -
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3.2.5. Danh gid chat lrong an tuoi cua giong

Q1559
Két qua & bang 10 cho thay:

- Hueong thom: Giéng QT559 c6 huong thom
(diém 2,6 - 3,4), thom dén thom vtra twong duong
MX6 (d/c) (diém 3,0 - 3,2).

Bang 10. P4nh gi4 chat lugng thir ném bép ludc cta giong QT559 vu dong xuin nim 2023 - 2024
va he thu nam 2023 tai Tram Khao nghiém Gidng cay trong Son Tinh, tinh Quang Ngi

Huong thom bo déo Vi dam Do ngot o
Te v ) ) ) Mau sac bap ludc
Len @iém1-5 | (diém1-5) | (diém1-5) | (diém1-5)
giong
bX HT | DX | HT bX HT bX HT bX HT
QT559 2,6 34 | 33 24 2,6 3,2 3,0 3,6 ™D ™D
MX6 3,0 32 | 35 2,9 3,3 3,3 3,9 3,5 ™D ™D
(d/c)

Ghi chu: PX: Pong xudn nam 2023 - 2024; HT: He thu nam 2023: TD: Trang duc

- Do déo: Giong QT559 c6 do déo dén déo vira
(diém 2,4 - 3,3), hoi déo hon MX6 (d/c) (diém 2,9 -
3,5).

- Vi dam: Giong QT559 c6 vi dam vira (di€ém
2,6 - 3,2), vi hoi ddm hon MX6 (d/c) (diém 3,3).

- bo ngot: Giong QT559 c6 do ngot vira (diém
3,0-3,6), hoi ngot hon MX6 (d/c) (diém 3,5-3,9).

- Mau séac bap luoc: Giong QT559 c6 mau sic
bap luoc mau trang duc, tuong duong MX6 (d/c).

4. KET LUAN VA BE NGHI
4.1. Két luan

Két qua nghién ctu chon tao va khao nghiém
giong ngod nép lai tir vu he thu nam 2021 dén vu
dong xuan nam 2023 - 2024 tai Tram Khao nghiém
Giong, San pham cay trong Tt Liém va Tram Khao
nghiém va Hau kiém giong cay trong Son Tinh da
lai tao duogc giong QT559, thoi gian thu bap twoi 76
ngay (vu dong xuan nam 2023 - 2024) va 65 ngay
(vu hé thu nam 2023 - 2024) ngan ngay tuong
duong MX6 (d/c); chiéu cao cay trung binh 169,2
cm, cao dong bap trung binh 90,2 cm, dai bap
trung binh 16,5 cm, c6 tir 14 - 16 hang hat/bap, cé
khoi luong 1.000 hat trung binh 263,4 g; nang suat
bép tuoi 10,37 - 10,83 tdn/ha, vuot hon MX6 (d/c)
tir 19,9 - 26,6%; chat lwong bap an tuoi déo, vi dam
hon MX6 (d/c); bénh kho vin (diém 1 - 2), bénh
dom 14 16n (diém 2), bénh thoi than (diém 1 - 2);

ctmg cay, chong do nga tot, c6 nhiéu trién vong tai
tinh Quang Ngai.

4.2. Dé nghi

PDua giong ngd nép lai QT559 vao khao
nghiém quoc gia tai tinh Quang Ngai va cac tinh
Nam Trung bo dé tién t6i cong nhan luu hanh va
phat trién ra san xuat dién rong.
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RESEARCH ON BREEDING AND TESTING OF HYBRID WAXY MAIZE VARIETY QT559
IN QUANG NGAI PROVINCE

Le Quy Tung?, Le Thi Cuc? Le Quy Tuong?,
Nguyen Van Hoan®, Hoang Thi Thao®, Hoang Thi Mai®
! Environmental Pollution Control Data and Technology Center
? Central Center for Plant Testing
? Bac Giang Universty Agricultural and Forestry
Summary

The results of evaluating the ability to combine pure lines in the three crops of summer-autumn
2021, winter 2021, winter - spring 2021 - 2022, have determined that line N59 has a high ability to
combine with line N7C, with corresponding GCA values. through cases: 17.93; 3.70; 19.90. The
N59 x N7C hybrid combination has high true heterosis (Hb) and high standard heterosis (Hs),
respectively across crops: 120.5%, 35.1%, 93.7%, 5.9%, 120.9%, 33.3%. The hybrid combination
N59//N7C was named like QT559. Results of a small-scale trial in Quang Ngai in the summer -
autumn 2023 and the winter-spring 2023 - 2024, with a fresh corn harvest time of 76 days (winter -
spring crop) and 65 days (summer - autumn crop); fresh corn yield is 10.77 - 10.83 tons/ha,
average 10.80 tons/ha, exceeding MX6 variety by 23.2%; the quality is fresh and chewy, the taste
is stronger than MX6; sheath blight disease (score 1 - 2), large leaf spot disease (score 2), stem
rot disease (score 1 - 2); stiff tree, good fall resistance, has many prospects in Quang Ngai
province.

Keywords: Q7559 hybrid waxy corn, short day, yield, quality, Quang Ngai province.
Ngay nhan bai: 18/9/2024

Ngay chuyén phén bién: 30/10/2024

Ngay thong qua phan bién: 11/11/2024

Ngay duyét dang: 30/12/2024
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NGHIEN CUU ANH HUONG CUA MOT sO
MOI TRUONG NUGI CAY MO BEN KHA NANG
HIiNH THANH CHOI VA RE TREN GIGNG THANH LONG
RUOT DO (Hylocereus costaricensis)
Tran Thi My Dung’, D6 Thanh Lén', Nguyén An be" "

TOM TAT

! Vien Giong va Cong nghé Nong nghiép Lavi

"Email- institute.lavi@gmail.com

Nghién ctru duoc thuc hién nham xac dinh méi truong nudi cdy mo phu hop, c6 kha nang tao
chéi va ré ttr mau canh thanh long. 7 moéi truong da duoc thir nghiém cho muc dich tao chéi gom
co: MS + BA (0,5 mg/L), MS + BA (0,5 mg/L) + NAA (0,1 mg/L), MS + BA (0,8 mg/L), MS + BA
(0,8 mg/L) + NAA (0,1 mg/L), MS + BA (0,2 mg/L), MS + BA (0,2 mg/L) + NAA (0,1 mg/L), MS
(d6i chimg). Két qua cho thay, moéi truong MS + BA (0,5 mg/L) tao choi tot nhat véi 9,67 chéi
duoc tao ra sau 14 ngay nuéi cdy. 7 moi truong da duoc thit nghiém cho muc dich tao ré gom co:
MS 1/2 + NAA (0,5 mg/L), MS 1/2 + NAA (0,5 mg/L) + IBA (0,5 mg/L), MS 1/2 + NAA (0,8
mg/L), MS 1/2 + NAA (0,8 mg/L) +IBA (0,5 mg/L), MS 1/2 + NAA (0,2 mg/L), MS 1/2 + NAA
(0,2 mg/L) + IBA (0,5 mg/L), MS 1/2 (d6i chimg). Két qua cho thdy, moéi truong MS 1/2 + NAA
(0,5mg/L) +IBA (0,5 mg/L) tao ré tot nhat voi 9,36 ré hinh thanh sau 28 ngay nuoi cay.

Tie khéa: Thanh long, nuéi cdy mo, nhan giong, tao choi, tao ré.

1. DAT VAN DE

Thanh long 1a cay tréng gia tri cao, duoc trong
nhiéu & tinh Binh Thuan, Long An, Tién Giang.
Nam 2023, dién tich ca nuéc khoang 53.899 ha [1].
Trudc day, giong thanh long st dung chu yéu la
giéng rudt traing. Gan day, nhiéu giong moi nhu
thanh long rugt do, thanh long rudt tim héng da
duoc dua vao canh tac.

Phuong phap nhan giéng thanh long hién
dang 4p dung phd bién 1a giam canh. Nhuoc diém
ctia giam canh 1a doi hoi s6 luong vat lieu canh
giam nhiéu, trong khi mot s6 giong maéi nguon vat
lieu nhan giong rat han ché nén kho khan trong
viec dam bao nhan da so6 luong lon cay giong
trong thoi gian ngan. Nu6i cdy mo 1a phuong phap
nhan giong vo tinh c6 hé s6 nhan cao, tit nguon vat
liéu rat it ban dau c6 thé tao ra hang loat cay con
trong thoi gian ngan, c6 chat luong déng nhat, dap
ung duoc nhu cau cay giong cho san xuat.

Trong quy trinh nhan giong bang ky thuat
nuoi cdy mo thi buoc tao chdi va tao ré 1a quan

trong nhat. Nhim xac dinh moi treong nuodi cay
mo6 phu hop, c6 kha ning tao chdi va ré tir mau
canh thanh long, “Nghién ciu anh huong cia mot
S0 moi truong nudi cdy mo dén kha nang hinh
thanh choi va ré trén giong thanh long ruot do
(Hylocereus costaricensis)”da duoc thuc hién.

2. VAT LIEU, NOI DUNG VA PHUDNG PHAP NGHIEN CUU

2.1. Vat liéu nghién cttu

Canh thanh long duoc lay tir giong thanh long
ruot do. Hoa chat cua hang Duchefa, xuat xit Ha
Lan: NaOH, HCl, HgCl,. Moi truong nudi cay:
Khoang co ban murashige va skoog (MS),
saccharose, agar, BA, NAA, IBA, bich nilon trang
kich thudc 10 x 15 cm.

2.2. Noi dung nghién cttu

- Thi nghiém 1: Nghién cttu anh huwong cta
mot s6 mai treong nudi cdy mo dén kha nang hinh
thanh chai trén giong thanh long ruot do.

- Thi nghiém 2: Nghién ctu anh huwong cta
mot s6 moi truong nudi cdy mo dén kha nang tao
ré trén giong thanh long ruét do.
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2.3. Phuong phap nghién ctru

Cac thi nghiém duwoc thuc hién trong phong
nudi cady mo cé thoi gian chiéu sang 16 gid/ngay
voi anh sang trang dén compact. Cuong do sang
45 pmol.m*.s™. Nhiét do phong nuoi cay: 25 + 2°C.
Am do: 75 - 80%.

Moi truong nudi cidy gém: Murashige va
skoog (MS) duoc pha voi chat diéu hoa sinh
truong theo cac nghiém thic thi nghiém. pH moéi
truong duoc diéu chinh & 5,8 + 0,1 (hiéu chinh
bang NaOH 1IN hoac HCI 1N), méi truong duoc
cho vao bich nilon véi luong 20 g/bich, duoc hap
khtr trung & nhiét do 121°C, 4p suat 1 atm trong
thoi gian 20 phut.

2.3.1. Phuong phap thuc hién thi nghiém 1:
Nghién cuu danh huong cia mot s6 moi truong
nuoi cdy mo dén kha nang hinh thanh choi trén
giong thanh long rudt do

Thi nghiém duoc bo tri theo thé thic hoan
toan ngau nhién, 3 lan 14p lai, moi 1an lap lai 5 bich
nudi cay.

Bang 1. Cac nghiém thitc moéi truong
cta thi nghiém tao chdi in vitro

vao ké nuoi mo trong phong thi nghiém va theo
doi su phat trién choi tang sinh sau khi cay.

Chi tiéu theo doi:
-Ty 1é (%) mau tao choéi & thoi diém 14 ngay
sau khi cdy.

- S6 choi trung binh hinh thanh trén 1 mau &
thoi diém 14 ngay sau khi cay.

- Hinh thai choi ¢ thoi diém 14 ngay sau khi
cay.

2.32. Phuong phap thuc hién thi nghiém 2:
Nghién cuu dnh hudng cua mot s6 moi truong
nuoi cdy mo dén kha nang hinh thanh ré trén
giong thanh long rudt do

Cum chéi in vitro thu duogc tir moéi truong tot
nhat cta thi nghiém 1 dwoc st dung cho thi
nghiém 2 (tao ré).

Thi nghiém duoc bo tri theo thé thic hoan
toan ngau nhién, 3 lan 14p lai, mdi 1an lap lai 5 bich
nuoi cay va 5 chai cdy/bich.

Bang 2. Cac nghiém thitc moéi truong
cta thi nghiém tao ré tir cum chéi in vitro

Nghiém . A N N
Nghiém . . o y , Thanh phan méi truong nudi cdy mo
thl’l’(.t Thanh phan méi truong nudi cay mo thie
, 1 MS 1/2 (doi chu

1 MS (d6i chitng) /2 (461 chimg)

2 MS + BA (0,5 mg/L) 2 MS 1/2 + NAA (0,5 mg/L)

3 MS + BA (0,5 mg/L) + NAA (0,1 mg/L) 5 MS 1/2 + NAA (0,5 mg/L) + IBA

4 MS + BA (0,8 mg/L) (0,5 mg/L)

5 MS + BA (0,8 mg/L) + NAA (0,1 mg/L) 4 MS 1/2 + NAA (0,8 mg/L)

6 MS + BA (0,2 mg/1) s | MS1/2+NAA (0,8 mg/L) + IBA

7 MS + BA (0,2 mg/L) + NAA (0,1 mg/L) (0,5mg/L)

Canh thanh long 20 ngay tudi duoc cat lay
phan dinh véi do dai 15 cm. Ria sach bing xa
phong va nudc. Poan canh thu thap duoc ti€p tuc
cat thanh mau nhé c6 duong kinh khoang 5 mm,
khtt trung bang HgCl, 0,2% trong 7 phut.

Cac mau canh thanh long sau khi khit triing
duoc cay vao bich moi truong tao chéi da duoc pha
theo cac nghiém thic & trén. Cay 5 mau cho moi
bich méi truong, dit mau ndm ngang, ngap vao
moi truong 1/2 mau. Sau do, dat bich mau da cay

6 MS 1/2 + NAA (0,2 mg/L)

MS 1/2 + NAA (0,2 mg/L) + IBA
(0,5 mg/L)

Chéi sau khi tach tir cum choi hinh thanh & thi
nghiém 1 duogc cdy chuyén sang moi truong tao ré
da pha theo cac nghiém thic nhu trén, 5 choi cho
modi bich moi truong. Sau d6, dat bich mau da ciy
vao ké nuoi mo trong phong thi nghiém va theo
doi sur tao ré ctia chéi sau khi cay.
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Chi tiéu theo doi:

-Thoi gian dap tng tao ré (ngay sau khi cay).
-Ty 1é (%) mau tao ré sau khi cay 28 ngay.

- S6 ré/choi sau khi cay 28 ngay.

- Hinh thai ré sau cdy 28 ngay.

S6 lieu céac chi tieu theo doi duoc xit ly thong
ké bang cach phan tich phuong sai (ANOVA) dé
phat hién sy khac biét gitta cac nghiém thirc, so

sanh gia tri trung binh duoc kiém dinh Duncan &
muc y nghia 5%. SO lieu % duoc chuyén déi theo
nguyén tic thong keé. Phan mém ho tro xt ly la
Microsoft Excel va SAS 9.1.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh hudéng ciia mét s6 méi truong nuéi
cdy md dén kha ning hinh thanh chéi trén giong
thanh long rudt

Bang 3. Ty 1é (%) mau tao chéi, s6 chdi trung binh trén 1 mau
va hinh thai chéi & thoi diém 14 ngay sau cdy

Tylée %) | So chditrung
Nghiém thic mau tao | binh hinh thanh Hinh thai choi
choi trén 1 mau
1. MS (d6i chtmg) 0,0 ¢ 0,00 e Khong hinh thanh choéi

2. MS + BA (0,5 mg/L) 85,3 a 9,67 a Choi to, thap, mau xanh dam
3. MS + BA (0,5 mg/L) + NAA (0,1 mg/L) 55,6 b 5,44 ¢ Chéi nhd, cao, mau xanh nhat
4. MS + BA (0,8 mg/L) 81,3a 733 b Choi to, thap, mau xanh dam
5. MS + BA (0,8 mg/L) + NAA (0,1 mg/L) 56,3 b 4,12 ¢ Chéi nhd, cao, mau xanh nhat
6. MS + BA (0,2 mg/L) 79,0 a 733b Chéi to, thap, mau xanh dam
7. MS + BA (0,2 mg/L) + NAA (0,1 mg/L) 55,3 b 3,67d Choi nhd, cao, mau xanh nhat

P <0,01 <0,01

CV %) 16,05 14,27

Ghi chu: Trong cung mot cot, cdc gid tri trung binh cd it nhat 1 chir theo sau giong nhau thi khic

biét khong co yug]ua tbong ke

=
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H1nh 1. Chéi hinh thanh sau khi cdy 7 ngay va 14 ngay ctia nghiém thitc méi treong MS + BA (0,5 mg/L)

Vé ty 1é mau tao choéi, két qua cho thay, & thoi
diém 14 ngay sau khi cdy, nghiém thitc doi chung
(chi c6 MS) khong c6 choi hinh thanh. Cac
nghiém thitc c6 bé sung chat diéu hoa sinh truéng
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c6 ty 1é (%) mau tao chdi cao khac biét c6 y nghia
so voi doi ching. Cac nghiém thic moi truong
khong c6 NAA (MS + BA (0,5 mg/L), MS + BA
(0,8 mg/L), MS + BA (0,2 mg/L) thi ty l¢ mau tao
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chéi cao hon khac biét c6 y nghia so v6i cac
nghiém thitc c6 NAA, trong d6 nghiém thic MS +
BA (0,5 mg/L) cho ty l¢ (%) mau tao choi cao nhat,
dat 85,3%.

Vé s6 chéi hinh thanh, nghiém thittc déi chimg
(chi c6 MS) khong c6 choi hinh thanh. Cac
nghiém thitc c6 b6 sung chat diéu hoa sinh truéng
c6 s6 choi hinh thanh cao khac biét c6 y nghia so
voi doi chung. Cac nghiém thitc moi truong khong
c6 NAA (MS + BA (0,5 mg/L), MS + BA (0,8
mg/L), MS + BA (0,2 mg/L) thi s6 chéi hinh
thanh cao hon khac biét c6é y nghia so véi cac
nghiém thic c6 NAA, trong d6 nghiém thic MS +
BA (0,5 mg/L) c6 so choi hinh thanh cao nhat, dat
9,67 chdi/mau.

Vé hinh thai chéi, nhimg nghiém thic c6 NAA
chéi hinh thanh nhung nhé va cao. Nhitng nghiém
thuc khong c6 NAA (MS + BA (0,5 mg/L), MS +
BA (0,8 mg/L), MS + BA (0,2 mg/L) cho hinh thai
chéi to, mau xanh dam, thé hién cay co6 sic song
manh so véi cac nghiém thitc con lai.

Trong 7 nghiém thirc thi nghiém thi nghiém
thitc MS + BA (0,5 mg/L) cho két qua tao choi tot
nhat, voi ty 1é mau tao chéi dat 85,3%; s6 choi trung
binh hinh thanh trén 1 mau dat 9,67. Hinh thai
chéi to, mau xanh dam, thé hién sitc song manh so
v0i cac nghiém thite con lai. Két qua nay phu hop
voi két qua cta nhiéu nghién ctu khac, theo do

viéc bd sung chat diéu hoa sinh truéng BA vao moi
truong MS giup tang kha nidng tao chdi in vitro.
Nghién ctru ctia Pang Van Tung va Nguyén Tran
bong Phuong (2014) [2], T6 Thi Nha Tram (2014)
[3] trén moi truong MS + BA dé tao choéi trén
thanh long ciing cho két qua tuong tu. Nghién ctu
cia Arunkumar va cs (2022) [4] voi moi truong
MS + BAP (2 mg/L) ciing cho két qua tong dong.
Indarwati (2022) [5] nghién cttu nudi cdy mo trén
cay thanh long v6i moi truong MS bé sung 15%
sucrose (khong c6 BA), mau cay hinh thanh mo
seo sau cay 49 ngay va choéi hinh thanh sau d6 (lau
hon nghién cttu nay 35 ngay). Kabir va cs (2024)
[6] nghién cttu moi truong MS + BA (2,0 mg/L) +
Kin (2,0 mg/L) cho két qua 80% mau hinh thanh
chéi sau cay 90 ngay (cham hon nghién ctru nay 76
ngay). Jieming va cs (2017) [7] nghién ctru moi
truong MS + BA (56,5 mg/L) + NAA (0,1 mg/L)
cho két qua hinh thanh 6,4 chdi/mau sau 30 ngay
cay (cham hon két qua nay 16 ngay). Thinesh va
Seran (2015) [8] nghién ctru méi truong MS + TDZ
(3 mg/L) + NAA (0,5 mg/L) cho két qua tao mo
seo tot nhung khong cho két qua tot giai doan
hinh thanh chéi sau do.

3.2. Anh huéng ciia mét s6 méi truomg nuéi
cdy mo dén kha ning tao ré trén giong thanh long
rudt do

Bang 4. Thoi gian dap tmg tao ré (ngay sau khi cy)

Nghiém thtc m?:ligifnsiipki?ig;) re

1. MS 1/2 (d6i chimng) 21,12 a
2. MS1/2 + NAA (0,5 mg/L) 18,12 b
3. MS1/2 + NAA (0,5 mg/L) + IBA (0,5 mg/L) 14,36 d
4. MS1/2 + NAA (0,8 mg/L) 18,67 b
5.MS 1/2 + NAA (0,8 mg/L) + IBA (0,5 mg/L) 14,67 d
6. MS 1/2 + NAA (0,2 mg/L) 18,46 b
7.MS 1/2 + NAA (0,2 mg/L) + IBA (0,5 mg/L) 16,22 ¢

P <0,01

CV (%) 12,22

Ghi chi: Trong cung mot cot, cdc gid tri trung binh c6 it nhat 1 chir theo sau giong nhau thi khac

biét khong co y nghia thong ké.
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Két qua thi nghiém cho thdy, cac nghiém thic
stt dung MS c¢6 b6 sung chat diéu hoa sinh truong
(NAA, IBA) thi thoi gian dap tng tao ré som hon,
khac biét c6 y nghia so véi nghiém thitc khong bo
sung chat diéu hoa sinh truong. Co bd sung thém

IBA thi hinh thanh ré sém hon so véi khong bé
sung. Nghiém thuc MS 1/2 + NAA (0,5 mg/L) +
IBA (0,5 mg/L) c6 thoi gian dap tng tao ré (ngay
sau khi c4y) sém nhat.

Bang 5. Ty 1& % mau tao ré&, s6 r& hinh thanh va hinh thai ré sau khi cdy 28 ngay

Nghiém thic Ty 1é mau tao ré (%) So6 ré Hinh thai ré
1. MS 1/2 (d6i chimg) 22,46 d 3,16d Ré rat ngan
2. MS 1/2 + NAA (0,5 mg/L) 42,37 ¢ 433 ¢ Ré to, dai
3. MS 1/2 + NAA (0,5 mg/L) + IBA (0,5 mg/L) 89,16 a 9,36 a Ré to, dai
4. MS 1/2 + NAA (0,8 mg/L) 48,19 ¢ 4,87 c Ré nho, dai
5.MS 1/2 + NAA (0,8 mg/L) + IBA (0,5 mg/L) 88,22 a 8,67a Ré to, dai
6. MS 1/2 + NAA (0,2 mg/L) 44,12 ¢ 5,33 be Ré to, ngan
7.MS 1/2 + NAA (0,2 mg/L) + IBA (0,5 mg/L) 76,67 ab 6,37 b Ré to, dai
P <0,01 <0,01
CV (%) 13,63 10,36

Ghi chu: Trong cung mot cot, cdc gid tri trung binh cd it nhat 1 chir theo sau giong nhau thi khic

biét khong co y nghia thong ké.

Vé ty 1é mau tao ré, nghiém thic stt dung MS
c6 b6 sung chat diéu hoa sinh truong (NAA, IBA)
ty 1é % mau tao ré cao hon, khac biét co y nghia so
voi nghiém thie khong bo sung chat diéu hoa sinh
truong. Co bo sung theém IBA thi ty 1é % mau tao ré
cao hon so véi khong bd sung. Nghiém thirc MS
1/2 + NAA (0,5 mg/L) + IBA (0,5 mg/L) ty 1é %
mau tao ré cao nhat dat 89,16%.

Vé so6 ré hinh thanh, sau 28 ngay ciy chuyén
qua moi truong tao ré, nghiém thic stt dung MS
c6 b6 sung chat diéu hoa sinh treong (NAA, IBA)
s6 ré hinh thanh cao hon, khac biét c6 y nghia so
voi nghiém thie khong bo sung chat diéu hoa sinh
truong. Co bo sung thém IBA thi s6 ré hinh thanh
cao hon so véi khong bd sung. Nghiém thirc MS
1/2 + NAA (0,5 mg/L) + IBA (0,5 mg/L) c6 so ré
hinh thanh cao nhat, dat 9,36 ré/mau.

Vé hinh thai ré, nghiém thac doi ching (moi
truong chi c6 MS) thi ré it va rat ngan. Nghiém

thitc moi truong MS bé sung chi voi NAA thi ré nho
va dai. Nghiém thttc moi truong MS bé sung NAA
va théem IBA thi ré to, trong d6 nghiém thic moi
truong MS 1/2 + NAA (0,5 mg/L) + IBA (0,5 mg/L)
tao duoc ré to va dai thé hién sttc song tot nhat.

| g™

Hinh 2. R& hinh thanh sau khi cdy chuyén qua méi
trueong tao ré 28 ngay ciia nghiém thirc moéi trudng
MS 1/2 + NAA (0,5 mg/L) + IBA (0,5 mg/L)

Trong 7 nghiém thirc thi nghiém thi nghiém
thitc moi truong MS 1/2 + NAA (0,5 mg/L) +
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IBA (0,5 mg/L) cho két qua tao ré tot nhat, voi
thoi gian dap tng tao ré la 14,36 ngay; ty 1é mau
hinh thanh ré dat 89,16%; so ré trung binh hinh
thanh trén 1 mau dat 9,36. Hinh thai ré to, dai
thé hién stc song manh so voi cac nghiém thic
con lai.

Viéc b sung chat diéu hoa sinh truong NAA,
IBA vao moi truong MS gitp ting kha nang tao ré
tréen mau choéi in vitro. Pang Van Tung va Nguyén
Tran Dong Phuong (2014) [2] nghién ctru moi
truong MS + NAA (0,5 mg/L) dé tao ré trén thanh
long ciing cho két qua tuong tu. Kabir va cs (2024)
[6] nghién cttu méi truong MS + IBA (2,5 mg/L)
cho két qua 90% mau hinh thanh ré sau cay 30
ngay. Jieming va cs (2017) [7] nghién ctu moi
truong MS 1/2 + IBA (0,3 mg/L) + NAA (0,5
mg/L) cho két qua hinh thanh 7,21 ré/mau, ty lé
mau tao ré 1a 100%.

4. KET LUAN VA BE NGHI
4.1. Két luan

boi voi mau canh thanh long, giong rudt do,
trong diéu kién in vitro, nudi cdy mo trong moi
treong MS + BA (0,5 mg/L) cho két qua tao choi
tot nhat, véi ty 1é mau tao choi dat 85,3%; s6 choi
trung binh hinh thanh trén 1 mau dat 9,67. Hinh
thai chdi to, mau xanh dam, thé hién suc song
manh so véi cac nghiém thitc con lai.

Mau chdi in vitro giong thanh long ruot dé cay
chuyén sang moi trudng tao ré véi thanh phan MS
1/2 + NAA (0,5 mg/L) + IBA (0,5 mg/L) cho két
qua tao ré tot nhat, voi thoi gian dap tng tao ré la
14,36 ngay; ty 1é mau hinh thanh ré dat 89,16%; s6
ré trung binh hinh thanh trén 1 mau dat 9,36. Hinh
thai ré to, dai thé hién sic séng manh so vdi cac
nghiém thitc con lai.

4.2. Dé nghi

Trong quy trinh nhan gidng nudi cdy mo giai
doan tao chéi in vitro, d6i voi giong thanh long
rudt do, co thé stt dung cong thirc thanh phan moi
truong 1a MS + BA (0,5 mg/L).

Trong quy trinh nhan gidng nudi cdy mo giai
doan tao ré in vitro, d6i voi giong thanh long rudt
dd, co thé st dung cong thic thanh phan moi

truong 1a MS 1/2 + NAA (0,5 mg/L) + IBA (0,5
mg/L).

Cay nuo6i cay mo sau khi da tao ré can tiép tuc
nghién ctru trong ra ngoai vuon wom va trong
ngoai dong; theo doi sinh trudng, ra hoa, nang
suat chat luong qua dé co két luan day da hon.
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A STUDY ON THE EFFECTS OF SOME TISSUE - CULTURE MEDIUM
ON THE ABILITY TO FORM SHOOTS AND ROOTS ON THE RED-FLESHED
DRAGON FRUIT VARIETIES (Hylocereus costaricensis)

Tran Thi My Dung?, Do Thanh Len!, Nguyen An De!
! Lavi Institute of Plant Breeding and Agricultural Technology Research
Summary

The study aimed to find out the suitable tissue-culture medium, capable of creating shoots and
roots from dragon fruit branch samples. Seven tissue-culture media have been tested for the
purpose of bud production including: MS + BA (0.5 mg/L), MS + BA (0.5 mg/L) + NAA (0.1
mg/L), MS + BA (0.8 mg/L), MS + BA (0.8 mg/L) + NAA (0.1 mg/L), MS + BA (0.2 mg/L), MS +
BA (0.2 mg/L) + NAA (0.1 mg/L) and MS (as a control); the results showed that the MS + BA
(0.5 mg/L) treatment was the best with 9.67 shoots produced after 14 days of culture. Seven
tissue-culture media have been tested for the purpose of rooting production including: MS 1/2 +
NAA (0.5 mg/L), MS 1/2 + NAA (0.5 mg/L) + IBA (0.5 mg/L), MS 1/2 + NAA (0.8 mg/L), MS
1/2 + NAA (0.8 mg/L) +IBA (0.5 mg/L), MS 1/2 + NAA (0.2 mg/L), MS 1/2 + NAA (0.2 mg/L) +
IBA (0.5 mg/L) and MS 1/2 (as a control); the results showed that the MS 1/2 + NAA (0.5 mg/L)
+IBA (0.5 mg/L) treatment was the best with 9.36 roots produced after 28 days of culture.

Keywords: Dragon fruit, in vitro, breeding, rooting, bud.
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DIEU TIET RA HOA G CAY BAO PHAI CANH BON
TAI THI XA SA PA, TINH LAO CAI
Nguyén Thi Tinh?, Binh Thi Dinh?, Bui Tri Thic!, Nguyén Vin Bao?,
No6ng Thi Thuong!, Pham Thi Thuy!, Nguyé&n Xuan Vii!, Nguyén Tran Vinh', Ng6é Xuan Binh""

"Truong Pai hoc Nong Lam, Pai hoc Thai Nguyén
“Vien Nghién ciru Rau Qua

* Email: ngobinh2014@gmail.com

TOM TAT

Nghién ctru duoc tién hanh nham muc dich 4p dung moét s6 bién phap ky thuat diéu tiét qua trinh
ra hoa ctia giong dao phai canh don tai thi xa Sa Pa, tinh Lao Cai. Thit nghiém bién phap ky thuat
nhu: Cat tia, cham ré, phun chat ttc ché sinh trudng va tac dong tuét bo 14 trén cay dao phai canh
don 5 tudi tai thi xa Sa Pa. Ky thuat cat tia c6 tac dung giap cho cay ra loc tap trung nhiéu hon &
vu mua thu, 1 canh sé phan héa mam hoa va nd hoa nam sau, 1oc thu nhiéu hon, chiéu dai canh,
duong kinh cao hon so véi doi ching (lan luot dat 1a 141,3 - 144,4 1oc, 14,3 - 14,6 cm chiéu dai,
0,40 - 0,44 cm duong kinh), 1a tién dé cho cay ra hoa nam sau. Péng thoi cét tia cing gitp cho cay
dao ra hoa muon hon tir 13 - 16 ngay, nhung s6 luong hoa nhiéu hon va @6 bén canh hoa lau hon,
day 1a co s& khoa hoc quan trong cho nguoi trong dao dé diéu chinh kha nang ra hoa cta cay.
Phuong phap cham ré co6 tac dung tot diéu tiét qua trinh ra hoa cta cay dao, gitp cay ra hoa
muon hon, hoa nhiéu hon, trong dé cham ré vao thoi diém thang 9 hang nam cho két qua tot nhat
voi 96,4% s6 canh ra hoa, 28,2 hoa/canh va do bén canh hoa dat 29,4 ngay. Phuong phap xit ly
bang chat tc ché sinh trudng co6 y nghia trong diéu tiét ra hoa cta cay, sit dung cac chat tc ché
sinh truong Thiourea hodc Uniconazole 5 WP diéu tiét hoa cay ra hoa nhiéu hon va do bén cta
hoa lau hon. Ky thuat tuét 14 ciing cho két qua twong ty nhu phun chat tic ché sinh truong. Tuy
nhién, tuy thuoc diéu kién cu thé dé lua chon ky thuat xit Iy phu hop, thong thuong xit ly bang

chat trc ché sé tiét kiém duoc chi phi lao dong.

Tie khoa: Pdo phai canh don, cat tia, cham ré, chat irc ché sinh truong, ra hoa.

1. DAT VAN BE

Cay dao (Prunus persica) duoc trong phd bién
¢ Viet Nam voi muc dich cho qua, hoa va lam cay
canh [1, 2]; hoa dao da tro thanh biéu twong dac
trung trong ngay tét c6 truyén ctia nguoi Viét
Nam. Khu vuc phia Bic Viet Nam c6 nhiéu giong
dao néi tiéng nhu: Pao Nhat Tan, dao Chuong, dao
Mau Son, dao Sa Pa,... trong d6 dao phai canh don
tai thi xa Sa Pa duoc nguoi dan dugc thu thap tu
cac khu rimg va thuan duong da tré thanh giong
dao luong dung vira cho hoa lam canh vira co thé
cho qua tuy thuoc vao muc dich ctia nguoi trong
va phuong thic cham soc [3, 4]. Cay dao phai
canh don tai thi xa Sa Pa thuoc nhom dao phai [3],

vOi nhitng dic diém cta nhom nay la canh hoa co
mau trang hoéng, nhi va nhuy hoa mau vang [5].
Cay dao phai canh don tai thi xa Sa Pa noi riéng va
cay dao canh ¢ Viéet Nam ndi chung cht yéu duoc
tieu thu vao dip Tét Nguyén dan, nhung do thoi
tiét thay déi that thuong nén da anh huéng dén
thoi gian ra hoa & cay dao, thuc té c6 nhiéu nim
cay dao né hoa khong triing khop véi dip tét, gay
that thu va gia tri stt dung thap. Viéc diéu tiét cay
ra nhiéu hoa, hoa n& theo thoi gian mong muén da
duoc nguoi trong dao Viét Nam tich liy hang tram
nam qua va c6 duwoc mot so kinh nghiém nhu:
Khoanh v6 than cay dao, gay tén thuong ving ré,
ky thuat tia canh, tac dong nhiét do bang @ 4m,
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ché do chiéu sang, dinh duong cho cay dao...
Chinh vi vay, nghién ctu bién phap ky thuat diéu
tiét ra hoa & cay dao phai canh don tai thi xa Sa Pa,
tinh Lao Cai la can thiét.

2. VAT LIEU, NOI DUNG VA PHUONG PHAP NGHIEN CUU

2.1. Vat lieu nghién ctu

Nghién cttu duwoc tién hanh trén giong dao
phai canh don tai thi xa Sa Pa. Day 1a giong dao da
duoc trong tir rat lau doi va c6 tiém nang phat trién
O thi xa Sa Pa, tinh Lao Cai.

Thi nghiém trén vuon dao 5 nam tudi tai xa Ta
Phin, thi xa Sa Pa, tinh Lao Cai, cay c6 chiéu cao ti
2 - 3 m, duong kinh tan 1,5 - 2 m, thoi gian thi
nghiém tir nam 2022 dén nam 2023.

2.2. Phuong phap nghién ctru

Thi nghiém 1: Nghién cuu anh huong cua bién
phap cat tia dén kha nang sinh truong va ra hoa ¢
cdy ddo phai canh don tai thi xa Sa Pa

Thi nghiém gém 3 cong thic duoc bo tri theo
kiéu ngau nhién hoan toan, moéi cong thic 3 lan
nhéc lai. M6i 1an nhéc lai gom 10 cay. Téng so cay
thi nghiém 1a 90 cay.

Cong thuc 1 (P6i chung): Cit tia truyén théng
ctia nguoi dan dia phuong (chi cat bé cac canh
sau, bénh hoac khong cit tia).

Cong thuc 2: Cat tia dang khai tam, cit bd cac
canh moc thang ding & giita tan, tao cho tan cay
c6 dang mé& nhu chiéc nom, cat boé canh gia coi,
canh moc day, canh tam, canh sau, bénh. Canh
sinh truong binh thuong thi cit di mot nira chiéu
dai ctia cac cip canh cudi, cat tia vao thang 12
hang nam.

Cong thtrc 3: Cit tia tao tan hinh ndm phang.
Sau thu hoach, cat ngin cac than moc ding qua
cao. Cat hodc vit nhitng canh vuot xudng, tao cho
tan nhu chiéc 6 mé. Tién hanh cat b cac canh gia
¢0i, canh moc day chen chuc nhau, canh tam, canh
sau, bénh. Canh sinh trudong binh thuong thi cat di
mot nira chiéu dai ctia cac cap canh cudi.

Thi nghiém 2: Nghién cuu anh huong cua thoi
diém cham ré dén kha nang ra hoa ¢ cay ddo phai
canh don tai thi xa Sa Pa

Thi nghiém gém 5 cong thitc, bo tri ngau
nhién hoan toan, véi 3 1an nhac lai. Méi 1an nhac

lai gdm 10 cay dao. Téng s cay thi nghiém 1a 150
cay.

Cong thic 1: Doi chung (khong cham ré);
cong thic 2: Cham ré ngay 15 - 17/9; cong thic 3:
Cham ré ngay 24 - 27/9; cong thic 4: Cham ré
ngay 4 - 7/10; cong thic 5. Cham ré ngay 14 -
17/10. Cham ré bat dau cach goc 40 cm dé tranh
tén hai dén ré chinh cua cay.

Thi nghiém 3: Nghién cuu anh huong cua mot
S0 chat irc ché sinh truong dén kha nang ra hoa va
chat Irong hoa ¢ cay ddo phai canh don tai thi xa
Sa Pa

Thi nghiém duoc b6 tri gom 4 cong thic bo tri
ngau nhién hoan toan. Méi cong thirc dugc nhic
lai 3 1an, méi lan nhac lai 10 cay. Tong s6 cay thi
nghiém la 120 cay.

Cong thie 1 (Boi ching 1); cong thie 2: (Doi
chimng 2 - Tuot 14); cong thic 3: Phun chat e ché
sinh truong CCC; cong thirc 4: Phun chat tc ché
sinh trudng Uniconazole 5 WP; cong thitc 5: Phun
chat trc ché sinh trudng Thiourea (Thio Ure) 99%.
(Chat Uniconazole 5 WP ¢6 tén hoa hoc: (E)-1- (4-
Chlorophenyl)-4,4- dimetyl-2- (1,2,4- triazol-1-YL)
pent- 1- en-3 -ol. Liéu luong pha 200 — 250 g/ha
phun 400 lit nuéc/ha (0,5 - 0,7 g/1 nuoc); chat
CCC hay Chlormequat clorua, Cycocel CCC. Tén
hoa hoc la 2-thloroethylthrimethyl ammonium
clorua. Nong do pha 50 ppm (1 - 2 g/20 lit nudc;
chat Thiourea c6 cong thuc héa hoc CH,N,SO.,.
Pha Thiourea nong d¢ 0,5%, liéu luong 20 1/100
m?.

Céch phun: Phun 1 lan duy nhat, phun déu lén
14, than, canh cay. Thoi gian phun thudc vao 20 -
25/10/2022.

2.3. Chi tiéu theo doi

Thoi gian xuat hién cac dot 1oc (theo mua vu:
xuan, he, thu...), s6 dot loc, kich thudc (chiéu dai
(cm), duong kinh (cm) 1oc, thoi gian xuat hién nu
hoa, (ngay) thoi gian nd hoa (ngay), do bén canh
hoa (ngay).

Toan b6 vuon thi nghiém duoc cham soc, lam
c0, bon phan va bao vé thuc vat theo qui trinh
cham séc vuon cay dao canh, ddm bao cac yéu tot
phi thi nghiém duoc tién hanh dong déu & tat ca
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3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh hudng ciia bién phép cét tia dén kha
nang sinh truéng va ra hoa & ciy dao phai canh
don tai thi x4 Sa Pa

cac cong thuc thi nghiém.

2.4. Xtz ly s6 liéu

S6 lieu duoc xtr ly theo chuwong trinh thong ke
phan mém INRISTAT 5.0 va EXCEL.

Béng 1. Anh hudng ciia bién phap cit tia dén sinh trudng cac dot 1oc
& cay dao phai cAnh don tai thi x4 Sa Pa

Loc xuan Loc he Loc thu
Chi tieu Chiéu | Puong Chiéu | Duong Chiéu | Buong

S6 1o¢ dai kinh | Soloc | dai kinh | S61oc | dai kinh
(cm) | (cm) (cm) | (cm) (cm) | (cm)

CT1 (boi chimg) | 142,2 13,2 0,40 | 154,5 | 12,8 0,38 | 1394 | 123 0,3
CT2 144,0 16,2 0,48 | 136,7 | 14,8 0,47 | 1444 | 14,6 0,44

CT3 1424 14,4 0,44 | 130,2 | 14,5 045 | 141,3 | 143 0,4

LSD, 45 18 L6 0,6 24 03 02 56 04 04
CV% 6,5 5,0 6,0 126 | 100 129 | 118 75 49

Ghi chu: CT I4 cong thirc; CTI1 (Doi chung); CT2: cat khai tim, CT3: cat hinh nam phang.

cm va 0,48 cm; CT3 la 14,4 cm va 0,44 cm; CT1
(boi chimg) 14 13,2 cm va 0,4 cm. Bang 1 cho thay,
viéc cat tia sau thu hoach vao thang 12 hang nam
da anh hudng ro rét dén kha ning phat sinh va
sinh trudng dot 1oc xuan. Trong d6 cit theo CT2
cho két qua phu hop va tot nhat, so lieu & do tin
cay 95,5%. Pay la co sé cho viéc tao b tan 14, tang
cuong quang hop tich liy cac chat hiru co, dong
thoi hinh thanh canh mang hoa.

bai vai kich thuoc 1oc co su khac biét ro rang
& cac cong thic thi nghiém so voi doi chung.
Chiéu dai va duong kinh cta 1oc he lan luot 1a: 14,8
cm va 0,47 cm & CT2; 14,5 cm va 0,45 cm & CT3.
Trong khi d6, cac tri s6 nay & CT1 (P6i ching) 1a
12,8 cm va 0,38 cm. Tuong tu, 1oc thu, cac tri s
nay dat duoc & CT2 1a 14,6 cm va 0,44 cm; CT3 la
14,3 cm va 0,4 cm; CT1 (Poi chimg) 1a 12,3 cm va
0,3 cm. Loc xuan cac chi s6 nay dat ¢ CT2 1a 16,2

Béng 2. Anh hudng ctia bién phap cit tia dén thoi gian né hoa & ciy do phai canh don tai thi x4 Sa Pa

Cong thuic Thoi gian xuat hién nu hoa | Thoi gian hoandro | Thoi gian két thiac né hoa
CT1 (boi ching) 13/12/2022 10/01-19/01/2023 25/01/2023
CT2 26/12/2022 19/01-01/02/2023 4/02/2023
CT3 29/12/2022 21/01-3/02/2023 5/02/2023

Ghi chu: CT I4 cong thire; CT1 (Doi chung); CT2: cat khai tam, CT3: cat hinh nam phang
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Két qua cho thay, CT1 (Poi ching) co thoi
gian ra hoa soém hon so voi CT2 va CT3, vé6i thoi
gian xuat hién nu vao 13/12/2022; thoi gian hoa
nd ro tie 10/01/2023 - 19/01/2023. Trong khi do,
cat tia & CT2 c6 thoi gian xuit hién nu hoa muon
hon khoang 13 ngay (26/12/2022), n& ro tap trung
hon trong vong 10 ngay (ttr 19/01 - 01/02 ctia vu
xuan nam 2023), thoi gian két thic né hoa muon
hon so vé6i CT1 (Poi ching) 9 ngay (4/02 so voi
25/01 cta vu xuan nam 2023). Tuong tu, CT3 co

thoi gian né muon hon CT1 (Poi ching) 16 ngay,
thoi gian két thuc né hoa ciing mudon hon so voi
CT1 (boi ching) 10 ngay (Bang 2). Két qua
nghién ctru cho thay, viéc cét tia da giup diéu tiét
hoa dao xuat hién nu va né hoa mudn hon so voi
CT1 (boi chung) tir 13 - 16 ngay, day 1a két qua co
y nghia trong viéc diéu tiét thoi gian ra hoa cta
hoa dao tuy diéu kién ting nam dé phu hop voi
nhu cau st dung cay dao lam canh trong muia xuan
hang nam.

Béng 3. Anh hudng ctia bién phap cit tia dén s6 lvong va 6 bén canh hoa
& cay dao phai cAnh don tai thi x4 Sa Pa

Cong thic Sé canh l(f)f: rahoa/cay | 1V lé(;? hoa | Téng s6hoa/canh | Do bén c:élnh
(canh) 0 (hoa) hoa (ngay)
CT1 (boi ching) 151,8 83,5 22,8 28,5
CT2 176,5 97,6 27,2 29,8
CT3 175,2 98,8 25,6 29,0
LSD, s 134 46 21 25
CV% ) 92 7,0 6,3

Két qua bang 3 cho thdy, ty 1é ra hoa ctia cac
cong thuc dao dong tir 83,5 - 98,8%, trong d6 CT1
(boi chtmg) c6 ty lé canh ra hoa thip nhat
(83,5%), CT2 c6 ty le dat 97,6%, cao nhat & CT3
(98,8%), CT2, CT3 déu cao hon so voi CT1 (Doi
chimg) & mac do tin cay 95%. Chi tiéu so
hoa/canh & CT2, CT3 ciing cao hon so voi CT1
(boi ching) & mutc do tin cay 95%. Do bén canh
hoa dao dong tir 28,5 ngay (CT1 - Déi ching) dén
29,8 ngay (CT2) va 29 ngay (CT3), voi gia tri
LSD s1a 2,5 thi su sai khac nay khong co6 y nghia
& mutrc do tin cay 95%. Két qua cho thay, viec ap
dung cac bién phap cat tia c6 y nghia ro rét trong
viéc nang cao ty 1é canh ra hoa va nang cao so
lwong hoa cta cay.

Ky thuat tia canh c6 tac dung quan trong doi
voi sinh trudng va ra hoa & cay trong lau nam.
Khi cat tia bot canh gia va 14 thira, cay sé tap
trung dinh duong vao cac canh méi, giup cay phat

trién manh mé hon, cay ra loc thuong khoe manh
va c6 kha nang ra hoa nhiéu hon, tap trung hon.
Bién phap cat tia gitp cai thién anh sang, khong
gian nang cao kha nang quang hop, tich lay dinh
duong, diéu ti€t s hinh thanh cac hormon sinh
treong trong cay. Diéu nay rat quan trong trong
mua sinh trudéng, giup nang cao stc song cua cay,
canh moéi sinh truong khoe hon & tat ca cac chi
tiéu sinh truong nhu: Puong kinh canh, chiéu dai
canh, s6 14 trén canh [6, 7]. Bang 1 cho thay, khi
stt dung cac ky thuat cit tia c6 y nghia trong viéc
nang cao sinh truéong & canh vu thu (la canh
mang hoa clia vu xuan nam sau), vi thé sé gitup
cho qua trinh phan héa mam hoa va ra hoa t6t
hon trong vu xuin nam sau (Bang 2 va 3). Theo
Nidhika Thakur va cs (2013) [7], thoi gian phan
héa mam hoa, nd hoa phu thuoc nhiéu vao sinh
treong canh thu nam trudc la canh mang hoa cta
vu Xuan nam sau, vi vay cac bién phap cat tia, tac
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dong dinh duong can tap trung cho su phat sinh
va sinh truéng ctia canh thu hang nam. Khi tac
dong ky thuat cat tia phu hop sé giup cay phan
hoa mam hoa tot hon, lam ting s6 canh mang
hoa, s6 lwong hoa, d0 bén cta canh hoa trong
thoi diém ra hoa. Bang 2, 3 cho thdy, cat tia da
gitp ting so luong canh mang hoa, s6 luong hoa
va do bén canh hoa, dong thoi c6 tac dung diéu
tiét thoi gian n& hoa

so voi CT1 (P6i chung). Két qua nghién ctru nay
giup nguoi trong hoa cé thé van dung dé diéu tiét
qua trinh ra hoa c6 chua dich trén cay dao phai
canh don tai thi xa Sa Pa phu hop va mang lai
hiéu qua cao hon.

3.2. Anh huéng cia thoi diém cham ré dén
kha nang ra hoa & cay dao phai canh don tai thi xa
Sa Pa

Bang 4. Anh hudng ctia cham ré dén thoi gian né hoa & cay dao phai canh don tai thi xa Sa Pa

Cong thuc Thoi gian xuét hién nu hoa | Thoi gian hoandrd | Thoi gian két thuc nd hoa
CT1 (boi ching) 13/12/2022 11%//%11//22%22?; 25/01/2023
CT2 25/12/2022 17/01-29/01/2023 31/01/2023
CT3 28/12/2023 23/01-13/02/2023 15/02/2023
CT4 01/01/2023 26/01-16/02/2023 17/02/2023
CT5 3/01/2023 28/01-19/02/2023 21/02/2023

Ghi chu: CT 14 cong thitc; CT1 (Doi chung - Khong cham ré); CT2: Cham ré ngay 15 - 17/9; CT3:
Cham ré ngay 24 - 27/9; CT4: Cham ré ngdy 4 - 7/10; CT5: Cham ré ngdy 14- 17/10

Két qua bang 4 cho thay, cham ré vao cac thoi
diém khac nhau c6 anh hudéng dén thoi gian xuat
hién nu hoa, né hoa ciing nhu két thic né hoa &
cay Dao phai canh don SaPa. Hoa dao hinh thanh
nu va hoa nd ro va két thuc nd hoa déu muon hon
dang ké so voi doi chimg khong tac dong co gioi
bang cham ré, thoi gian nu xuat hién muon hon
khoang tir 12 - 21 ngay, thoi gian hoa né ro cing

muon hon tit 7 - 18 ngay va thoi gian két thuc no
hoa ciing muon hon tir 6 - 26 ngay (Bang 4). Két
qua nghién ctru cho thay, tac dong co gidi vao bo
ré cay dao bang cham ré c6 tac dung lam hoa xuat
hién, n& hoa muéon hon, day cing la co sé khoa
hoc quan trong trong viéc diéu tiét viéc ra hoa ctia
cay dao phai theo cht dich cta nguoi trong dao
lam cay canh.

Bang 5. Anh hudng ctia cham ré dén kha niing ra hoa & cay dao phai canh don tai thi xa Sa Pa

X , S6 canh loc ra Tylérahoa | Téng s6hoa/canh | Do bén canh
Cong thuc . N ;
hoa/cay (canh) %) (hoa) hoa (ngay)
CT1 (boi ching) 151,8 83,5 22,8 28,5
CT2 149,5 96,4 28,2 29,4
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CT3 149,3 94,2 254 28,8
CT4 148,7 91,6 24,9 29,5
CT5 149,0 95,7 29,8 29,6
LSD, s 46 21 18 38
CV% 6,7 53 6,9 7,6

Ghi chu: CT Ia cong thitc; CT1 (Poi chung 1 - Khong cham ré); CT2 (doi chung 2): Cham ré ngay 15
-17/9: CT3: Cham ré ngdy 24 - 27/9; CT4: Cham ré ngdy 4 - 7/10; CT5: Cham ré ngdy 14 - 17/10.

Bang 5 cho thay, ky thuat cham ré anh huong
dén kha nang ra hoa ctia cay dao phai canh don tai
thi xa Sa Pa. Cac cong thic c6 s6 canh loc ra
hoa/cay tir 148,7 - 151,8 canh; ty 1é nd hoa dat ti
83,5 - 96,4%; sO hoa/canh tir 22,8 - 29,8 hoa, do bén
canh hoa tir 28,5 - 29,6 ngay. Céac chi tiéu vé so
canh ra hoa, do bén ctia hoa & cac cong thuc
khong c6 su sai khéac so voi doi chimg & mic do
tin cay 95%, trong khi do6 cac cong thic thi nghiém
cho két qua ty 1é canh ra hoa, s6 hoa/canh cao
hon so v6i CT1 (P6i ching - Khong cham ré)
(muec do tin cay 95%). Tit két qua trén cho thay, co
thé sit dung CT2 cham ré trong khoang tir 15 -
17/9, nghia la vao thoi gian truéc khi cay ra hoa 3
thang la phu hop.

Qua trinh ra hoa & cay dao noi riéng, cay hoa
lau nam va cay an qua noi chung duoc diéu tiét
v6i cac qua trinh sinh 1y lién quan dén phan hoéa
hoa. Theo Wakana Akira (2006) [6], mot trong
cac yéu to tac dong dén qua trinh phan hoa hoa,
ra hoa la ty 1¢ C/N. Trong d6, cac-bon (C) chu
yéu duoc cay tao ra tir qua trinh quang hop dudi
dang duong (C;H,;,O4), trong khi dam (N) la
thanh phan quan trong trong cac axit amin,
protein va cac enzyme duoc cung cdp trong qua
trinh bo ré hap thu nuoc, khoang chat tir dinh
dudng co trong dat trong. Khi cay cé nhiéu dam
(N), dong nghia v6i chi s6 (ty 1&) C/N sé giam.
biéu nay nghia 1a cay sé c6 nhiéu protein, axit
amin va cac hop chat can thiét cho su phat trién
sinh ly ctia cay. Luong dam nhiéu hodc du thira,
cay sé tap trung vao viéc tao thanh cac co sinh
duong, thuc ddy sinh treéng nhanh chéng & cac
bd phan 14, than, canh, nhung lai gidm su hinh
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thanh va phan hoa cac mam hoa. Do d9, cay sinh
trudong manh vé sinh khoi nhung ra hoa rat it
hoac khong ra hoa. Nguoc lai, khi ham luong C
tang lén thi chi s6 C/N trong cay sé tang léen,
cay sé chuyén huong wu tién sir dung C dé phat
trién phan héa mam hoa thay vi phat trién sinh
duong, C/N tang cao, ciy sé c6 xu huoéng giam
sinh truéng & la va canh, tip trung hinh thanh
mot s6 hormone thuc vat cé vai tro quan trong
trong phan hoéa va hinh thanh hoa, vi vay khi chi
so (ty 1&) C/N ting cao sé kich thich sy ra hoa
giup cho cay vao qua trinh sinh san dé tai tao
quan thé. Két qua thi nghiém cham ré (gay tén
thuong ré) (Bang 4, 5) chinh la ky thuat tmg
dung co ché nay, ky thuat cham ré lam han ché
qua trinh hut dam (N) trong dat cia bo ré cay, vi
thé 1am cho chi s6 C/N ting cao gitp cho cay ra
nhiéu hoa. Két qua & bang 4 va 5 cho thay, cham
ré c6 tac dung lam cho cay dao ra hoa voi so
luong nhiéu hon, hoa né tap trung va con cé tac
dung diéu chinh thoi gian ra hoa cta cay dao.
Theo Wakana Akira (2006) [6], diéu tiét thoi
diém ra hoa som hay muon phu thudc nhiéu vao
thoi diém cham ré va diéu kién thoi ti€t trong
nam. Bang 4, 5 ciing cho thay, cham ré da c6 tac
dong lam cho ciay ra hoa muon hon. Kinh
nghiém khdao sat hién truong va trao déi voi voi
nguoi trong dao canh & tinh Bac Giang, thanh
pho Ha Noi, tinh Lao Cai cho thay: Tuy vao diéu
kién thoi tiét cu thé trong nam, nguoi trong dao
diéu tiét ra hoa bang cham ré hoac khoanh vo
(1a hinh thtc diéu chinh tiang chi soé (ty 1&) C/N
dé diéu khién qua trinh ra hoa & cay dao canh
theo chu dich mong muén.
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3.3. Anh hudng cfia mét s6 chat c ché sinh
truong dén kha ning ra hoa & cay dao phai canh
don tai thi xa Sa Pa

Két qua bang 6 cho thay, & cac cong thic thi
nghiém (CT3 dén CT5) thoi gian xuat hién nu hoa
déu muon hon so voi CT1 (Poi ching 1) tir 10 - 12
ngay, thoi gian hoa nd r6 muén hon 7 - 8 ngay va
két thac né hoa muon hon 21 - 22 ngay. So sanh
két qua phun chat tc ché voi két qua caa CT2
(boi ching 2) thi co ban khong c6 su sai khac,
thoi gian xuat hién nu hoa, thoi gian né hoa, thoi

gian két thuc né hoa déu giong nhau va khong cé
st sai khac. Két qua cho thay, phun chat tc ché
(CT3 - CT5), tac dong co gioi bang tudt 14 (CT2 -
boi chimg 2) c6 kha nang diéu tiét cho hoa cay
dao phai canh don tai thi xa Sa Pa ra mu6n hon so
canh tac thong thuwong. Pay la co s& khoa hoc
quan trong dé diéu tiét thoi gian ra hoa va hoa no&
theo chu dich nguoi trong, gitp hoa néd ding thoi
gian mong muon phuc vu nhu cau thi truong trong
nudc dip Tét Nguyén dan.

Béng 6. Anh hudng ctia mét s6 chét te ché sinh truedng dén thoi gian ra hoa
& cay dao phai canh don tai thi x4 Sa Pa

Cong thuc Thoi grilinﬁ?aét hién Thoi gian hoa né ro ﬁzignignhléit
CT1 (boi ching 1) 13/12/2022 10/01-19/01/2023 25/01/2023
CT2 (boi ching 2) 23/12/2022 17/01-14/02/2023 17/02/2023

CT3 25/12/2022 18/01-15/02/2023 17/02/2023
CT4 22/12/2022 18/01-15/02/2023 16/02/2023
CT5 23/12/2022 17/01-15/02/2023 17/02/2023

Ghi chu: CT I3 cong thic; CT1 (Doi ching 1); CT2: (Doi ching 2); CT3: Phun CCC; CT4: Phun

Uniconazole 5 WP: CT5: Phun Thiourea.

Béng 7. Anh hudng ctia mét s6 chét te ché sinh truéng dén kha ning ra hoa
& cay dao phai cAnh don tai thi x4 Sa Pa

. ) S6 canh 1oc ra hoa/cay o o~ | Tong so hoa/canh | Do bén canh
Cong thuc (canh) Ty 1é ra hoa (%) (hoa) hoa (ngay)
CI1
(D6i chimg 1) 151,8 83,5 22,8 28,5
CT2
(B6i ching 2) 152,1 95,8 30,2 33,9
CT3 147,2 92,4 26,8 26,2
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CT4 145,5 89,0 24,9 23,9
CT5 146,6 93,2 28,1 28,2
LSD, s 97 27 21 28
CV% 93 74 59 74

Ghi chu: CT I3 cong thirc; CT1 (Doi ching 1);

Uniconazole 5 WP: C15: Phun Thiourea

Két qua nghién ctru cho thay, s6 canh ra hoa
dao dong tir 145,5 - 152,1 khong c¢6 su sai khac so
voi ca 2 cong thuc CT1 (Poi ching 1) va CT2
(boi chimng 2) & muc do tin cay 95%. Ty 1é ra hoa
cua cac cong thirc thi nghiém dao dong tir 83,5 -
95,8%, dat gia tri cao nhat 1a CT2 va CT5 (lan luot
la 95,8% va 93,2%, gia tri ty 1é ra hoa ctia cac cong
thirc con lai 1a: 92,44% (CT3), 89,0% (CT4) va ty lé
ra hoa thap nhat 1a 83,5% (TC1). Tuong tu so
hoa/canh dao dong tuir 22,8 - 30,2% va cac cong
thic thi nghiém déu cao hon so voi CT1 (Dai
chimg 1) (22,8 hoa) nhung thap hon so voi CT2
(Poi ching 2) (dat 30,2 hoa). Do bén ctia canh
hoa dao dong tr 23,9 - 33,9 ngay, so voi doi
ching, cac cong thic thi nghiém (CT3, CT4 va
CT5) c6 do bén canh hoa cao hon so véi CT1 (Doi
chtmg 1) nhung thap hon so voi CT2 (P6i chig
2) (Bang 7), s6 lieu duoc xtt ly thong ke & muc do
tin cay 95%. Tu két qua trén cho thay, st dung
bién phap tuot 14 (CT2 - Doi chimg 2) cho két qua
tot nhat cho qua trinh diéu khién ra hoa & cay dao
phai canh don tai thi xa Sa Pa véi céc chi tiéu lan
luot nhu sau: SO canh 16c nd hoa 1a 152,1; ty 1é ra
hoa dat 95,8%; s6 hoa/canh 1a 30,2; do bén canh
hoa cao nhat 1a 33,9 ngay, doéng thoi, stt dung cac
hoa chat lam ting nhanh qua trinh rung 14 ttc ché
sinh truedong ctia cay cing cho két qua tot, 1an luot
dat két qua tir cao dén thap hon la: CT5 (Phun
Thiourea), CT3 (Phun CCC), CT4 (Phun
Uniconazole 5 WP), két qua cac cong thic xir ly
tc ché déu cao hon so voi CT1 (Poi ching 1) &
muc do tin cay 95%. Nhu vay, sit dung ky thuat
tuot 14 hodac phun chat tc ché sinh trueong déu co
tac dung tot dén diéu khién qua trinh ra hoa cua
cay dao phai canh don tai thi xa Sa Pa, tuy nhién

CT2: (Doi chung 2); CT3: Phun CCC: CT4: Phun

tuy diéu kién cu thé dé 4p dung ky thuat phu hop.
Viéc phun chat tic ché c6 y nghia 16m voi thuc tién
san xuat tiét kiém gidm duoc chi phi lao dong so
v6i bién phap tuot 1a.

Theo Wakana Akira (2006) [6], mot so loai cay
on doi, can qua giai doan ngtt dong dé phan hoa
mam hoa, tin hiéu ngt dong 1a qua trinh dé cay
rung 14 khi thoi ti€t chuyén mua, nhiét do ha thap.
O diéu kién thoi tiét bat loi khong da lanh, cay
rung la rat cham hodc khong bi rung 14, cay vao
giai doan ngt dong khong hoan toan, diéu ndy anh
huong rat 1on dén qua trinh ra hoa cia nam sau,
nhitng nam c6 mua dong am, cay thuong it hoac
khong ra hoa. Viéc phun chat tc ché sinh truéng
hay tuot bo bo 14 chinh 1a qua trinh tac dong tao
cho cay rung la cuong ép, ky thuat nay giup cay
"'nhan biét" mua sinh truong da két thuc, kich
thich cay vao trang thai ngu déong. Khi cay khong
con 14, cac qua trinh sinh truong (nhu quang hop)
bi ngung lai, cay sé tap trung dinh dudng, nang
luong vao viéc phat trién cac bo phan quan trong
cho giai doan tiép theo, bao gom phan héa hoa, né
hoa va phat trinh 1oc moi. Két qua trinh bay & bang
6 va 7 1a su 4p dung co ché néu trén dé diéu tiét
qua trinh ra hoa ctia cay dao phai canh don tai thi
xa Sa Pa. Ky thuat néu trén da c6 tac dong giup
cay dao ra hoa nhiéu hon, n& hoa tap trung va co6
thé n& som hodc muon tuy thoi diém xit ly.

boi voi cay dao st dung lam cay canh, muc
tiéu ctia nguoi trong luon hudéng téi kha nang diéu
tiét hoa né theo thoi gian mong mudn, hoa nhiéu,
thoi gian bén cta canh hoa duoc duy tri cang lau
cang phu hop voi thi hiéu nguoi tiéu dung. Pac
biét, nguoi trong dao canh & Viét Nam luon huéng
dén viec diéu tiét ra hoa dung voi dip Tét nguyén

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 + 2 - THANG 1/2025 35



KHOA HOC CONG NGHE

dan. Két qua nghién ctru ctia Demirel va cs (2024)
[8], Li va cs (2023) [9] cho thay, qua trinh phan
hoa va ra hoa cta cay dao phu thuoc nhiéu vao
diéu kién sinh thai nhat 1a nhiet do. Trong diéu
kién bién d6i khi hau, thoi tiét thay do6i bat thuong,
c6 nhitng nam mua déng lanh kéo dai, cay dao ra
hoa nhiéu, nhung thoi tiét lanh lam cho cay no hoa
c6 thé muon hon dip Tét nguyén dan, nguoc lai
nhimg nam thoi tiét nong khong c6 mua dong cay
dao lai ra it hoa va thoi gian né thuong sém hon so
voi dip Tét nguyén dan [2]. Vi vay, nhimg vuon
dao nd hoa khong dung dip tét c6 hiéu qua kinh té
mang lai khéng cao.

Két qua nghién ctu cho thay, st dung bién
phap ky thuat cat tia, cham ré, tudt 14, phun chat
tec ché sinh truong c6 y nghia voi thuc tién san
xuat, c6 tac dung lam cho cay ra hoa cham hon,
hoa nhiéu hon va do bén canh hoa kéo dai hon so
v0i canh tac khong xtt ly. Stt dung cac két qua néu
trén lam co s& cho viéc xtt ly ra hoa, nguoi trong
dao can nam bat dién bién thoi tiét hang nim dé
van dung ky thuat phu hop, thoi diém xt ly phu
hop d@é dat hiéu qua cao nhat.

4. KET LUAN

Bién phap cat tia giap diéu tiét phat sinh va
sinh trudong 1oc & cay dao phai canh don tai thi xa
Sa Pa, tap trung 16c vao vu xuan va thu, giam 1c
he, déng thoi cai thién sinh trudong va stc song
cay cho cac giai doan sau. Cat tia ciing lam cho
cay ra hoa muon hon tir 13 - 16 ngay, nhung so6
luong hoa ting va do bén canh hoa kéo dai, tao co
s& quan trong cho viéc diéu chinh thoi gian ra
hoa cta cay.

Phuong phap cham ré giup cay dao ra hoa
muon hon, hoa nhiéu hon. Cham ré vao thang 9
mang lai két qua tot nhat, voi 96,4% canh ra hoa,
trung binh 28,2 hoa/canh va do bén canh hoa dat
29,4 ngay.

Viec diéu tiét ra hoa bang chat tc ché sinh
truéng mang lai hiéu qua tich cuc, giup ting so
luong canh ra hoa, s6 hoa va do bén canh hoa.
Chat tc ché sinh truong Thiourea, hoac
Uniconazole 5 WP ¢6 thé thay thé phuong phap
tuot 14 dé€ gidm chi phi lao dong.
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RESEARCH ON TECHNICAL MEASURES FOR FLOWERING REGULATION IN SINGLE-PETAL
PINK PEACH TREES IN SA PA TOWN, LAO CAI PROVINCE

Nguyen Thi Tinh', Dinh Thi Dinh?, Bui Tri Thuc', Nguyen Van Bao',
Nong Thi Thuong!, Pham Thi Thuy!, Nguyen Xuan Vu!, Nguyen Tran Vinh!, Ngo Xuan Binh®
Thai Nguyen University of Agriculture and Forestry
?Institute of Vegetables and Fruit crops
Summary

The study was conducted with the aim of applying technical measures to regulate the flowering
process of the Sa Pa single-petal pink peach variety. The experimental techniques included
pruning, root shocking, spraying growth inhibitors, leaf removal that carried out on the 5 years
old trees. Pruning was found to help the tree concentrate more new growth branches during the
autumn season, which then differentiates into flower buds and blooms the following year. The
autumn shoots were more abundant, with greater branch length and diameter compared to the
control (with respective values of 141.3 - 144.4 shoots, 14.3 - 14.6 cm branch length and 0.40 - 0.44
cm branch diameter), providing a foundation for the tree to flower the following year. Moreover,
pruning also delayed flowering by 13 to 16 days, but it resulted in more flowers and a longer
flower petal lifespan. This serves as an important scientific basis for peach growers to adjust the
flowering time of their trees. The root shocking technique also had a positive effect on regulating
the flowering process, helping the tree flowering later and produce more flowers. Root shocking
performed in September each year yielded the best results, with 96.4% of branches flowering, an
average of 28.2 flowers per branch, and a flower petal lifespan of 29.4 days. The method of using
growth inhibitors or the leave removal technique plays an important role in regulating the
flowering of plants. Using growth inhibitors such as Thiourea or Uniconazole 5 WP helps to
regulate the plant’s flowering, resulting in more flowers and longer flower durability. The leave
removal technique also yields similar results to spraying growth inhibitors. However, depending
on specific conditions, the appropriate treatment technique should be chosen. In general, using
growth inhibitors is more cost-effective in terms of labor.

Keywords: Sapa single petal pink peach, pruning, root shocking, growth inhibitor, flowering.
Ngay nhén bai: 25/11/2024

Ngay chuyén phén bién: 20/12/2024

Ngay thong qua phan bién: 02/01/2025

Ngay duyét dang: 6/01/2025
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PHAN LAP VA DANH GIA ANH HUOGNG CUA CAC
PHAN DOAN PEPTIDE TU LA CAY THUGC THANH TAO
(Justicia gendarussa Burm f.) TREN SU GIAI PHONG
CUA CAC CYTOKINE TIEN VIEM IV VITRO

Vo6 Hoai Bac"2", Le Thi Thu Hong™?, Trinh Tt Cuong®, Lé Vin Truong'
Vien Cong nghé sinh hoc, Vién Han lam Khoa hoc va Cong nghé Viét Nam

? Hoc vién Khoa hoc va Cong nghé Viét Nam, Vién Han lam Khoa hoc va Cong nghé Viét Nam

? Trurong Pai hoc Khoa hoc Tir nhién, Pai hoc Quoc gia Ha Noi

"Email: vhbac@ibt ac.vn

TOM TAT

Cay thanh tao (Justicia gendarussa Burm f.) 1a mot cay thuoc quy thuoc ho Acanthaceae moc &
nhiéu noi tai Viét Nam va duoc st dung trong dan gian dé chira mot s6 bénh nhu: Pau xuong,
viém khop, gidm ho, ha sot, mun nhot.... Trong nhiing nam gan day, viéc stt dung cac peptide tu
nhién cé hoat tinh sinh hoc tir cac loai thdo moc dé diéu tri cac bénh man tinh va cai thién stc
khoe cta con nguoi duoc st dung rong rii. Trong nghién cttu nay, cac peptide tw nhién va peptide
sau thily phan cta cay thuoc Thanh tdo (TT) duoc phan lap va danh gia anh hudng trén su giai
phong ctia cac cytokine tién viém in vitro. Cac phan doan peptide da duoc phan lap bang cot siéu
loc Amicon Ultra Centrifugal Filters (Millipore) véi cac muc cat giam khoi luong phan t&r khac
nhau (< 30 kDa, < 10 kDa va < 5 kDa), x4c dinh do sach va khéi luong phan tir bang phuong phap
dién di tren gel Tricine-SDS-PAGE. Két qua cho thay, 14 cay TT chiét bang nuoc cét lanh da thu
nhan duoc phan doan chira peptide tw nhién c6 khoi lwong phan tr 14 kDa. Protein tir 14 cay TT
duoc thiy phan bang pepsin va pancreatin trong 1 gi¢ da thu nhan duoc phan doan peptide < 10
kDa. Anh huodng cta cac phan doan peptide trén cac cytokine tién viéem duoc danh gia trén té€ bao
macrophage gay viém bang LPS va xac dinh sy gidi phong ctia cac cytokine bang phuong phap
ELISA. Két qua cho thdy, cac phan doan peptide TT tu nhién va peptide TT sau thiy phan thu
nhan duoc voi nong do (10 - 40 pg/mL) khong gay doc voi dai thue bao. Phan doan peptide TT
sau thiy phan < 10 kDa voi nong do 10 - 40 pg/mL c6 kha ning tic ché sy giai phong ctia TNF-o,
IL-6 va IL-8 trén in vitro cao hon so véi phan doan peptide TT tu nhién. Pay 1a co s& ban dau dé

ching minh tac dung diéu tri sung viém trong dan gian ctia 14 cay TT.

Tir khéa: Cytokine, khdang viém, justicia gendarussa, thanh tdo, peptide.

1. DAT VAN BE

Trong nhitng nam gan day, da c6 su gia tang
cac nghién cuu vé cac peptide c6 hoat tinh sinh
hoc tir thdo duoc dé chong lai cac bénh man tinh
va nang cao stic khoe con nguoi [1]. Thuyc vat giau
peptide co6 hoat tinh khang viem (AIPs) da duoc st
dung trong diéu tri viem [2]. Mot s6 AIPs da duoc
stt dung nhu thuéc dé ngan ngtra va kiém soat
viem [3]. Cac peptide te nhién cé thé duoc thu
nhan truc tiép tir ngi coc, cac loai hat, trai cay va
cac nguon tw nhién khac... Cordymin 1a mot loai

peptide duoc tach chiét tir qua kho ctia nAm dong
trung ha thao Cordyceps sinensis da lam giam su
giai phong TNF-a va IL-1B [4]. Citrusin XI, mot
peptide duoc tinh sach ti trai cay Citrus unshiu co
hoat tinh khang viém, trc ché su giai phong cac
chat trung gian gay viém [5]. Cac peptide hoat tinh
sinh hoc c6 nguon goc tir thuc vat cé thé thu duoc
voi s6 luong 1on bang phuong phap thay phan
bang enzym, thity phan héa hoc va lén men vi sinh
cac protein thyc vat. Cac peptide hoat tinh sinh
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hoc ttr thuc vat c6 kich thudc nhé hon thuong co
hoat tinh sinh hoc cao hon do tang kha niang hap
thu & rudt cao hon so véi cac protein va peptide co
kich thuéc 16n [6]. Mot s6 peptide c6 ngudn goc ti
protein ctia thuc phdm c6 hoat tinh sinh hoc cao
sau qua trinh tiéu hoa hodc lén men thuc phidm
[7]. Mot nghién ctru khac cho thay, cac protein tir
hat cay dén Amaranthus sau qua trinh thtly phan
tao cac peptide cé hoat tinh khang viem va diéu
hoa mién dich trén mé hinh chuot gay di tng [8].
Hién nay, cac peptide hoat tinh sinh hoc c6 nguon
goc tir thuc vat dang nhan duoc sw quan tAm cda
cac nha khoa hoc trong ca linh vuc dinh duong va
duoc pham.

Cay TT (Justicia gendarussa Burm f.) con goi la
tan ct, thuoc ho Oré (Acanthaceae). Theo kinh
nghiém dan gian, 14 hoac canh TT gia nat duoc st
dung dé dap vao cac vét sung, chita dau xuong hodc
chira cac bénh vang da hay ho, sot... Mot s6 chat thi
cap da duoc phan lap tir cay TT va xac dinh cau tric
nhu: 2-amino benzyl alcohol [9], stigmasterol, lupeol,
1 6-hydroxylupeol, B-sitosterol, aromadendrin, R -
Sitosterol- 8 -D-glycoside [10]. Subramanian (2012)
[11] da chimg minh dich chiét biang ethanol va
methanol ctia cay TT c6 tac dung khang viém trén
chuot sau khi gay viém cuc b bang carrageenan.
Cho dén nay, chua cé nghién ctru phan 1ap va xac
dinh cac tac dung sinh hoc ctia cac peptide tir cay
TT.

Trong nghién cttu nay, cac phan doan peptide
tir 1a cay TT sé duwoc phan lap va danh gia anh
hudng lén su giai phong cac cytokine tién viem
ctia dai thuc bao. Cac két qua nghién ctru 1a nhimg
dan ching khoa hoc ban dau, 1am co s& cho cac
nghién ctu ti€p theo danh gia tdic dung khang
viém trén in vivo va cac tac dung sinh hoc khac
ctia cac peptide tir1a cay thuoc TT.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat liéu, héa chat va thiét bi

2.1.1 Vat liéu

Mau 14 cay TT duoc thu nhan tai thanh pho
Ha Noi va duoc Vién Sinh thai va Tai nguyén Sinh
vat phan loai, xac dinh tén khoa hoc.

2.1.2. Hoa chat

Pepsin®,
Acrylamide,

BSA,
(Sigma-

Folin,
PMSF

Pancreatin®,
Bis-acrylamide,

Aldrich, My); Temed, Protein Ladder

(Thermoscientific, My); ethanol 96° (Viet Nam).
Té bao macrophage RAW 264.7 c6 nguon goc tir
ATCC (American Type Culture Collection), kit do
CCK8 (Dojindo Laboratories, Kumammoto) duogc
st dung dé do ndéng do cytokine tixr BD
Pharmingen (Franklin Lakes).

2.1.3. Thiét bi

May quang phé UV 1601 (Visible
Spectrophotometer 1601, Trung Quéc), may do pH
Corning 215 (Anh), may dién di protein (Bio-Rad,
My), td nudi cdy t€ bao (Thermo Scientific, My),
can ky thuat (Caltex, Dic), may ly tdm lanh
(Thermo Fisher, My), bé 6n nhiét (Trung Quéc),
b6 loc Amicon Ultra Centrifugal Filters (Merck
Millipore, DPtic).

2.2. Phuong phap nghién ctru
2.2 1. Xu ly nguyén liéu

La twoi cay TT sau khi thu hai, rita sach duwoc
dé - 20°C trong 24 gio, duoc nghién min dong nhat
trong nudc cat lanh theo phuong phap ctia Shen va
cs (2019) [12] hoac trong axit acetic 10% theo
phuong phap cta Barashkova va Rogozhin (2020)
[13].

2.2.2. Thu nhan cdc phan doan peptide
- Thu nhan cac phan doan peptide TT tir nhién

L4 tuwoi TT d@é & - 20°C duoc nghién min dong nhat
béng nudc cat lanh hodc trong axit acetic 10% voi ty 1é 1
g/5mL dich chiét va b6 sung chat tic ché protease voi
nong d6 1 mM PMSF (phenylmethylsulfonyl fluoride)
trong dich chiét. Sau d6 dich chiét duoc ly tam
10.000 vong/phut trong 20 phat & nhiét do 4°C
thu dich chwra hén hop protein va cac peptide tu
nhién. Protein va cac peptide duoc tia bang
ethanol theo ty 1é 1 V dich chiét/4 V ethanol & 4°C
trong 24 gio, sau dé thu tia protein va peptide
bang ly tam 12.000 vong/phut & 4°C. Taa protein
va peptide duoc hoa lai bang nuoc cat theo ty 1é
(10 mg tia/mL). Cac protein va peptide sé duoc
phan tach cac phan doan cé khoi luong phan tit
khac nhau bang b loc Amicon Ultra Centrifugal
Filters (Millipore) v6i cac muc sang loc < 30 kDa,
< 10 kDa va < 5 kDa theo phuong phap cua
Laviada-Castillo (2019) [14].
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- Thu nhan cdc phan doan peptide TT sau thuy
phan bang enzym

Qua trinh chiét xuat protein va cac peptide
trong tu nhu chiét cac protein va peptide ti nhién
da mo ta ¢ trén. Dich chiét sau ly tAm duoc taa
ethanol ty 1é 1/4 (1 dich chiét/4 ethanol) thu duoc
ché phdm gom cac protein va peptide. Cac protein
thu nhan tir 14 cay TT duoc phan hiy bang enzyme
pepsin va pancreatin [15].

Hoa tan ché phdm protein thu duoc sau tta
con bang nudc cat va duoc thiy phan bang pepsin
voi ty 1é enzym/co chat 1a 5% & 37°C, pH 2,0 trong
thoi gian 30, 60 va 90 phut. Tiép theo, thiy phan
lan 2 bang pancreatin voi ty 1é enzym/co chat 5%,
thoi gian 30, 60 va 90 phuat & nhiét d6 37°C, pH 7,5
theo phuong phap ctia Herrera Chalé va cs (2014)
[15]. Cac phan doan peptide sau thiy phan sé
duoc phan tach theo khéi luong phan tt bang bo
loc Amicon Ultra Centrifugal Filters (Millipore)
voi cac muc sang loc < 30 kDa, < 10 kDa va < 5
kDa theo phuong phap cta Laviada-Castillo (2019)
[14]. Dich cha cac phan doan peptide duoc bao
quan lanh & nhiét do -20°C dé stt dung cho cac
phan tich tiép theo.

2.2.3. Xdc dinh do sach va khoi leong phan ti
cua peptide bang phuong phdp dién di trén gel
Tricine-SDS-PAGE 16%

bien di Tricine-SDS-PAGE duoc tién hanh
theo phuwong phap ctia Schigger va Von Jagow
(1987) [16]. Mau peptide 3 pl duoc chay trén gel
acrylamide Tricine-SDS 16% voi cuong do dong
dién 80 V trong 15 phut, sau d6 tang cuong do lén
150 V trong khoang 1 gi¢ cho chay dién di 1 ban
gel.

2.2.4. Xac dinh ham Iurong protein

Ham luong protein ctia mau duoc xac dinh
theo phuong phap Lowry va cs (1951) [17]. Dich
mau (1 mL) duoc thém vao 5 mL dung dich D (bao
gom: 100 thé tich dung dich A (2% Na,CO, trong
0,0 M NaOH + 1 thé tich dung dich B (1%
CuS0,5H,0 pha trong nudc cat) + 1 dung dich C
(2% sodium potassium tartrate pha trong nudc
cat), lac nhe, dé 10 phut & nhiét do thuong. Phan
tng dwoc thém 0,5 mL dung dich Folin &
Ciocalteu's (Sigma-Aldrich, My) pha loang 2 lan dé

trong 30 phut & nhiét d6 phong. Mau ctia phan ting
duoc do do hap thu & budc song 600 nm (mau doi
ching 1a mau nudc cat khong chira protein). Ham
luong protein dugc dinh lwong dua trén s6 do OD
thu duoc ctia mau thi nghiém doi chiéu véi do thi
chuédn BSA (albumin huyét thanh bo).

2.2.5. Danh gia anh huong cua cdac phan doan
peptide lén kha nang song sot cua dai thurc bdo

Té bao macrophage RAW264.7 (ATCC) duoc
nuodi trén dia 96 giéng voi mat do 5.10* t€ bao/mL
trong 200 ul/giéng moi truong DMEM, 10% FBS &
diéu kien 37°C, 5% CO, trong 24 gio. Cac mau
peptide duoc pha loang & cac nong do 10, 20,
40pg/mL trong duong dua lan luot vao moi giéng
2, 4, 8uL. mau peptide duoc pha trong DMSO (100
ng/100uL) hodc voi 10% DMSO (mau doi ching -
bC). Méi nong do peptide va BC dugc bé sung
vao 3 giéng té bao, ti€p tuc duy tri & 37°C, 5% CO,
trong ta 4m trong 24 gio. Kha ning song cda té
bao dwoc danh gia st dung bo dung dich CCK-8
(Cell Counting Kit-8, Merck, 96992), 10 ul dung
dich CCK-8 duoc 1 trong 1 gid voi cac té bao duoc
xtr Iy bang mau peptide. Do hap thu duoc do &
buodc séng 450 nm bang may doc ELISA (BioTek
Synergy® HT microplate reader — My).

2.2.6. Xac dinh anh huong cua cdc phan doan
peptide Ién sur gidi phong cadc cytokine

Té bao macrophage RAW264.7 (dai thuc bao
tham gia vao qua trinh sinh ra cac chat tién viem
chiang han nhu cac cytokine: TNF-a, IL-6, IL-8
hoac cac cytokine khang viém nhu: IL-10 trong
qua trinh mién dich b4m sinh khi c6 vi sinh vat
xam nhap vao co thé), day cing la dong té bao
duoc stt dung nhiéu trong cac nghién ctu khang
viém [18], duoc tién xtt ly cung vdéi peptide trong
45 phut. Sau d96, cac té bao duoc xtr ly tiép voi LPS
(lipopolysaccharide tir vi khuan gram am) trong 18
gi0, sau d6 thu dich dé xac dinh ndéng do cac
cytokine giai phong ra va duoc do bang kit ELISA
cua hang BD Biosciences [19].

2.2.7. Phan tich thong ké

Phan tich thong ké dugc thé hién y nghia
bang + SD. Su khac biét gitra cac nhém duoc duoc
xtt ly thong ké theo bang ANOVA One way. Su
khéac nhau c6 y nghia thong ké khi p < 0,05.

40 NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 + 2 - THANG 1/2025



KHOA HOC CONG NGHE

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Tach chiét va thu nhan cic phan doan
peptide tir1a cay TT

3.1.1. Tich chiét va thu nhan cdc phan doan
peptide tir nhién tirld cay TT

Nghién ctru ctia Shen va cs (2019) [12], Kini
va ¢cs (2017) [20], Wong va cs (2017) [21],
Barashkova va Rogozhin (2020) [22] cho thay,
nudc hoac dung dich axit acetic 10% c6 kha nang
chiét xuat hiéu qua peptide tir thuc vat, day ciing la
cac dung moi an toan. Cac dung méi khac nhau sé
chiét xuat duoc cac protein va peptide c6 khoi
lwong phan tir khac nhau, do vay da lwa chon 2
dung dich chiét nay dé thu nhan cac peptide tu
nhién twr 14 cay TT.

Két qua hinh 1 cho thdy, 14 cay TT chiét bang
nuoc cat lanh thu nhan duoc bang peptide khoang
14 kDa (Hinh 1A). Két qua hinh 1B cho thay, 14 TT
chiét bang axit acetic 10% thu nhan nhiéu cac
protein khac nhau co6 khéi luong phan tir cao hon
so v6i chiét bang nudc cat lanh. Mot s6 nghién cttu
tren thé gioi cho thay, cac peptide cé khoi luong
phan tir nho nhu peptide collagen (11,93 kDa) va
peptide gelatin (16,62 kDa) tir da ctia ca nglt vay
vang Thunnus albacares c6 hoat tinh chong oxy
hoa [23]. Peptide 14 kDa tir loai siu bot Zenebrio
molitor c6 kha nang khang vi khuan Escherichia
coli [24]. Do vay, da lua chon phan doan peptide
TT tu nhién chiét bang nudc cat lanh dé st dung
cho cac nghién cttu danh gia tac dung khang viém
in vitro.

2 1 M KkDa
1 2 M M
FE™Y™ ™ 7]

p=
— 40
. — 25
14 — B

kDa —
— 10
A B

Hinh 1. Dién di trén Gel Tricine—-SDS-PAGE 16% cac peptide TT tiz nhién
tir 14 cay TT. Gel duoc nhuém bac sau dién di
Ghi chu: M: Marker; 1: Phan doan peptide tir 5 - 10kDa, 2: Phan doan peptide tir 10 - 30kDa; A: La TT
chiét bang nudc cat lanh, B: La TT chiét bang axit acetic 10%.

3.1.2. Tdch chiét va thu nhan cdc phan doan
peptide thuy phan tir protein cua la cay TT

Cac peptide c6 khoi lwong phan tir < 10kDa
thuong c6 hoat tinh sinh hoc manh so véi cac
peptide khoi luong phan tit cao hon do kha nang
hap thu tot va van chuyén nhanh dén co quan dich
trong co thé [25, 26]. Nghién ctru cia Gonzalez-
Montoya va cs (2018) [27] cho thdy, phan doan
peptide c6 khoi lwong phan ti (5 - 10kDa) tir thay
phan protein dau nanh c6 hoat dong khang viém
tot nhat [27]. Do vay, chung toi da st dung 2
enzym la pepsin va pancreatin dé thay phan cac

protein tir 1a cay TT véi muc dich thu nhan cac
phan doan peptide c6 kich thudéc < 10 kDa. Kiém
tra dich thuy phan tai cac thoi gian khac nhau
bang dién di Tricine SDS-PAGE, két qua & hinh 2
(giéng 1) cho thdy, sau 30 phut thay phan van con
bang peptide dam co kich thuwdc trong khoang 14 -
15kDa, sau 60 va 90 phuat thay phan, sit dung ca 2
loai enzym pepsin va pancreatin da cho phan doan
peptide < 10 kDa (hinh 2; giéng 2 va 3). Nhu vay,
sau 1 gio thiy phan protein tir 14 cay TT da thu
nhan duoc phan doan chita cac peptide c6 khoi
luong phan tt < 10kDa.
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Hinh 2. Pién di trén Gel Tricine-SDS-PAGE 16% cic
peptide TT thiy phan tir protein 14 cay TT.
Gel duoc nhudm bac sau dién di

Ghi chu: M: Marker; 1: Phin doan peptide
dich thuy phan sau 30 phut; 2: Phan doan peptide
dich thuy phan sau 60 phut; 3: Phan doan peptide
dich thuy phan sau 90 phut.

3.2. Panh gia anh huéng cia cic phan doan
peptide dén khid niang séng sot ctia té bao
macrophage

Anh huéng cta peptide tir cay TT dén kha
nang song sot ctia dai thuc bao RAW264.7 duoc xac
dinh bang thi nghiem MTT (3-4,5-Dimethylthiazol-
2-y1)-2,5-Diphenyltetrazolium Bromide), day la
phuong phap da duoc st dung dé danh giad anh
hudng cta cac chat dén kha niang song sot ctia cac
té bao [28].

Peptide TT tir nhién

Peptide TT thiay phan

1,6 q

Khi ning song st ciia té bao
(OD 450nm)

20 30

1,4 4
1,2 A
nd
0,8
0,6 4
0,4 41
0,2 +
ad
PC 10 40 10 20 30 40

(ng/mL)

Hinh 3. Anh hudng ciia cac phan doan peptide TT ty nhién va TT thity phéan lén
kha niing sdng sot ciia t€ bao RAW264.7

Kha ning song sot cua té€ bao tai cac giéng
duoc tra mau chtra phan doan peptide tu nhién va
phan doan peptide sau thily phan tai cac nong do
10, 20, 30, 40pg/mL khong c6 su khac biét dang
ké so v6i kha ning song sot clia té bao tai giéng
doi ching sinh hoc (giéng t€ bao chi nuéi trong
moi truong nudi cay) (Hinh 3). Két qua cho thay,
cac peptide tir 14 cay TT v6i nong do tir 10 - 40
png/mL khong anh huong dén kha niang song sot
ctia té€ bao macrophage RAW264.7.

3.3. Panh giad anh huéng ctia cac phan doan
peptide dén su gidi phong cytokine tién viém trén
in vitro

Mau chira cac phan doan peptide tu nhién va
peptide sau khi thiy phan protein tir 1a cay TT &
cac noébng do 10, 20, 30, 40pg/mL duoc tra vao
giéng chua té bao RAW 264.7. Cam tng dai thuc
bao RAW 264.7 bang LPS véi néong do 1pg/mL

trong 24 gi¢ gay dap ung viém. Hinh 4, 5, 6 cho
thay, cac dai thuc bao duoc kich thich boi LPS da
giai phong manh cac cytokine tién viem TNFa, IL-
6, IL-8. Khi giai phong cac cytokine gay viéem qua
muc cé thé dan dén tinh trang viém man tinh va
gay ra cac van dé co hai cho stc khoe nhu: Ung
thue [29], bénh tim mach [30]. Do d6, kiém soat
viéc giai phong cac cytokine gay viém sé lam giam
biéu hién viém qud muc ¢ nhing bénh nhan bi
viém cap tinh. Két qua ¢ hinh 4 cho thay, nhom
diéu tri peptide TT tu nhién va peptide TT sau
thtty phan déu co6 kha nang tic ché TNF-o véi nong
do tir 10 - 40 pg/mL. Nhom diéu tri peptide TT sau
thiy phan ¢ néng do 40 ng/mL da tc ché su giai
phong TNF-a 4 lan, trong khi diéu tri peptide TT
tu nhién chi tc ché su giai phong TNF-o 1,3 14an so
voi nhom gay cam ung LPS khong diéu tri peptide
TT (p<0,09).
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LPS+ peptide TT t nhién

TNF-o (pg/mL)
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Hinh 4. Anh hudng ctia cac phan doan peptide TT tu nhién
va TT thiay phan trén su giai phéng ctia TNF-a

Ghi chu: *p < 0,05: Sur khdc nhau co y nghia cia nhom cam ung LPS diéu tri peptide TT so voi nhom

g4y cam umng LPS khong diéu tri.
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Hinh 5. Anh hwdng ctia cac phan doan peptide TT tu nhién
va TT sau thiy phan trén su gidi phong ctia IL-6

Ghi chu: *p < 0,05: Sur khdc nhau co y nghia cia nhom cam ung LPS diéu tri peptide TT so voi nhom

LPS khong diéu tri.

Két qua & hinh 5 ciing cho thay, phan doan
peptide TT sau thay phan c6 kha nang tc ché IL-6
cao hon so v6i phan doan peptide TT tir dich chiét
tu nhién. Tai cung néong d¢ 40pug/mL, phan doan
peptide TT ty nhién trc ché su giai phong cua IL-6
khoang 1,3 14n, trong khi d6 phan doan peptide TT
sau thiy phan c6 kha nang tc ché su gidi phong
ctia IL-6 1a 2,1 1an so v6i nhom LPS khong diéu tri
(p<005.

Két qua ¢ hinh 6 cho thay, kha ning tc ché IL-8
ctia phan doan peptide TT sau thity phan cao hon rat
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nhiéu so voi phan doan peptide TT tu nhién. Su khac
biét duoc thé hién ro nhat tai ndng do 40pg/mL khi
diéu tri peptide TT tu nhién, su giai phong IL-8 chi
giam khoang 14 lan, trong khi do khi diéu tri
peptide TT sau thay phan, su giai phong cua IL-8
gidm khoang 6,3 1an so v6i nhom LPS khong diéu tri
va gan bang nhéom diéu tri Dexamethasone (mot
thuoc khang viém corticosteroid) (Hinh 6). Ca 2
phan doan peptide TT tu nhién va TT sau thay phan
déu khong anh huong dén su gidi phong ctia 1L-10
(két qua khong trinh bay).
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Hinh 6. Anh huéng ctia peptide TT trén su giai phong ctia IL-8
Ghi chu: *p < 0,05: Sur khdc nhau co y nghia cia nhom cam ung LPS diéu tri peptide TT so voi nhom

g4y cam umng LPS khong diéu tri.

Nhu vay, cac phan doan peptide TT tu nhién
va peptide TT thiy phan déu tc ché su giai phong
ctia cac cytokine tién viém trén mo hinh in vitro.
Két qua nghién cttu trén cho thay, khi thtly phan
cac protein tir 1a TT da thu duoc cac phan doan
peptide c6 khoéi luong phan tit < 10 kDa, lam ting
kha nang tc ché su giai phong cua cac cytokine.
biéu nay ciing da duoc chi ra trong mot nghién
ctru téng quan vé céac peptide tir thuc vat cho thay,
cac peptide co khoi luong phan tir nho hon thuong
co hoat tinh sinh hoc cao hon do ting kha nang
hap thu & té bao rudt cao hon so véi cac protein va
peptide c6 khai luong phan tix 16n hon [6].

Két qua nghién ctru nay cho thay, peptide TT
te nhién tir 14 cay TT c6 hoat tinh tc ché su giai
phong ctia cac cytokine gay viem, co thé sit dung
tryc ti€p dap trén cac vét sung dau nhu kinh
nghiém da dwoc dung trong dan gian Viét Nam
[31] hoac khi st dung bing dudng uéng sau khi
tiéu hoa, cac protein tir 14 cay TT dugc cac enzym
duong tiéu hoa thily phan sé tao thanh cac peptide
¢o kich thudc nhé hon va cé tac dung khang viém
manh nhu da duoc st dung trong y hoc ¢6 truyén
ctia Trung Quoc [32]. Cac nghién ctru trén thé gioi
cho thay, cac peptide c6 khéi luong phan tir thap
sau khi duoc thiy phan bing mét s6 enzym tiéu
hoa c6 kha nang hap thu t6t hon cac protein cé

khoi luong phan tt cao, 1am ting kha nang van
chuyén dén cac co quan dich dé phat huy tac dung
khang viem ctia chung [33]. Gan day, mot so
nghién ctru trén thé gioi cho thdy, cac peptide tir
thuc vat 1a nguon duoc liéu tiém nang [34]. Cac
peptide sau qua trinh thay phan tir hat cay dén
Amaranthus c6 hoat tinh khang viém va diéu hoa
mién dich trén mo hinh chuot gay di ung [8]. Cac
phan doan peptide sau thay phan protein tir hat
cay chia Salvia. hispanical c6 tac dung tc ché su
giai phong cta cac cytokine va khang viém manh
[35].
4. KET LUAN

L4 cay TT chiét bang nuéc cat lanh da thu
nhan dwoc phan doan chta peptide tu nhién co
khoi luong phan tit khoang 14 kDa va khong 1an
nhiéu céc protein c6 khoi luong phan tt cao so voi
chiét bing axit acetic 10%. Thily phan protein tr 14
cay TT bang 2 loai enzym pepsin va pancreatin
trong 1 gio da thu nhan duwgc phan doan peptide <
10 kDa. Cac phan doan peptide TT tu nhién va
peptide TT sau thay phan v6i néng do 10 -
40pg/mL khong gay doc voi dai thuc bao. Phan
doan peptide TT sau thtty phan voi nong do 10 -
40pg/mL c6 kha nang tc ché manh su gidi phong
ctua TNF-a, IL-6 va IL-8 trén in vitro cao hon so véi
phan doan peptide TT tu nhién.
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ISOLATION AND THE EFFECT OF PEPTIDE FRACTIONS FROM Justicia gendarussa Burm £,
LEAVES ON THE RELEASE OF PRO-INFLAMMATORY CYTOKINES IN VITRO

Vo Hoai Bac"? Le Thi Thu Hong'?, Trinh Tat Cuong?®, Le Van Truong!

! Institute of Biotechnology, Vietnam Academy of Science and Technology

? Graduate University of Science and Technology, Vietnam Academy of Science and Technology

? Key Laboratory for Enzyme and Protein Technology, Hanoi University of Science, Hanoi, Vietnam
Summary

Thanh tao plant (Justicia gendarussa Burm f.) is a medicinal plant belonging to the Acanthaceae
family that it grows in many places in Vietnam and is used in folk medicine to treat a number of
diseases such as: bone pain, arthritis, cough relief, fever reduction, acne... In recent years, the
use of bioactive natural peptides from herbs to treat chronic diseases and improve human health
has been increasing. In this study, natural peptides and hydrolyzed peptides from proteins of
thanh tao plant (T'T) were isolated and evaluated for their effects on the release of inflammatory
cytokines in vitro. Natural peptide fractions and hydrolyzed peptides from protein of TT leaves
were isolated using Amicon Ultra Centrifugal Filters (Millipore) with different molecular weight
cut-offs (< 30kDa, < 10kDa and < 5kDa). The purity and molecular weight of peptides were
determined by Tricine-SDS-PAGE gel electrophoresis. The results showed that the leaves of the
TT were extracted with cold distilled water to obtain the natural peptide with molecular weight
(14 kDa). Protein from the TT leaves was hydrolyzed by pepsin and pancreatin for 1 hour to
obtain a peptide fraction < 10 kDa. The effects of peptide fractions on inflammatory cytokines
were evaluated on LPS-induced macrophages. The release of inflaimmatory cytokines was
determined by ELISA method. The natural TT peptide fractions and hydrolyzed TT peptide
fractions obtained at concentrations (10 - 40ug/ml) had no effect on macrophages. The
hydrolyzed TT peptide fraction < 10 kDa at a concentration of 10 - 40pg/mL higher inhibit the
release of TNF-a, IL-6 and IL-8 than the natural TT peptide fraction in vitro. This is the initial
basis to demonstrate the folk anti-inflammatory effect of this medicinal plant leaf.

Keywords: Justicia gendarussa, Thanh tao, anti-inflammatory, cytokine, peptide.
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Ngay thong qua phan bién: 9/10/2024

Ngay duyét dang: 6/1/2025
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NGHIEN CUU DANH GIA DAC DIEM NONG SINH HOC
CUA CAC DONG CAT CANH (Platycodon grandifiorus
(Jacq.) A. DC.) TAI HUYEN TAM DAO, TiNH VINH PHUC

Nguyén Piic Manh!, T6 Thi Ngan!, Nguyén Xuin Khanh!,
Bui Thi Xuan', Phung Thj Hoai Thu', Nguyén Van Tam""

Vién Duoc liéu

* Email: n.hoangthienngoc @gmail.com

TOM TAT

Cat canh (Platycodon grandiflorus (Jacq.) A. DC.) 1a mot vi thuéc duoc dung phd bién trong y
hoc ¢6 truyén. Nghién ctru duoc thuc hién trong thoi gian tir thang 9/2022 - 10/2023 tai khu thi
nghiém dong ruong, Tram Nghién cttu Duoc liéu Tam Dao, Vién Duoc liéu, nhim danh gia dac
diém nong sinh hoc, nang suat va chat luong duoc lieu ctaa 50 dong cat canh chon loc, tir @6 chon
ra nhiig dong cat canh c6 kha nang sinh trudng, phat trién tot, nang suat va ham luong hoat chat
cao dé dap tmng yéu cau cta san xuat. Thi nghiém duoc bo tri theo khoi ngau nhién day dua, 2 lan
nhic lai. Két qua nghién cttu, da chon ra duoc 10 dong cat canh trién vong, sinh trudng, phat trién
tot, qua hinh tring hoi tron, goc gitra canh cap 1 va than hep (khoang 19,55 - 38,55°, nang suat ca
thé 16n, nang suat thuc thu duoc liéu cao (> 1,50 tdn/ha) va ham luong hoat chat platycodin D
trén 0,1%, dat tieu chudn Duoc dién Viet Nam V. Cac két qua nay cung cap dit liéu khoa hoc quan
trong va vat liéu vu tu cho cong tac lai - chon tao giong cat canh c6 cac dac tinh vuot troi dé cung

ung cho nghién cttu va thi truong.

Tt khoéa: Cét cdanh, chon loc, ndng suat, nong sinh hoc, platycodin D.

1. BAT VAN BE

Cat canh (Platycodon grandiflorus (Jacq.) A.
DC.) hay con goi 1a Bach duoc, Két canh, Canh
thao, thuéc ho Hoa chuong (Campanulaceae) la
loai cay than thdo c6 ngudn goc chi yéu & viing 6n
déi am Pong - Bic A (Trung Quéc, Triéu Tién,
Nhat Ban) [1]. Ré kho cta cat canh duoc st dung
nhu mot loai thao duoc, trong ré cat canh cé cac
saponin triterpenoid loai oleanane, trong doé
platycodin D la thanh phan hoat tinh sinh hoc
chinh va doi dao nhat trong cat canh [2, 3]. Dugc
lieu cat canh c6 vi hoi ngot sau ddng, hoi cay, tinh
binh; cé tac dung giam ho, long dom, chong viém,
khang khuén, chéng oxy hoda, chong khéi u, ha
duong huyét, bao vé gan va tang cuong kha nang
mién dich nén cat canh da tré thanh cay thuoc
quy, phé bién va gan gii voi doi song cia con
nguoi [4]. Cay cat canh duwoc di thye vao Viét Nam,
trong thtr nghiém tai viing nui cao cta thi xa Sa Pa
va huyén Bac Ha, sau do, di thuc dan xudng vung

thap hon nhu: Thanh pho Ha N¢i, tinh Ninh Binh.
Cay phat trién tot & ca ving mién nui va dong bang
va duoc trong dai tra tai mot so6 vung trong duoc
lieu & cac tinh: Nam Pinh, Ninh Binh, Thai Binh,
Hai Duong va thanh pho Ha Noi. Tuy nhién, giong
cat canh da dan bi thoai hoa do cay c6 phuong
thitc sinh san hitu tinh va duoc nhan giong qua
nhiéu thé hé dan dén nang suat ct giam.

Chinh vi vay, nghién ctru danh gia dac diém
nong sinh hoc ctia cac dong cat canh (Platycodon
grandiflorus (Jacq.) A. DC.) tai huyén Tam Dao,
tinh Vinh Phuc 13 can thiét nham chon loc duoc
cac dong cat canh c6 nang suat va chat luong duoc
liéu cao dap ing nhu cau cta thi truong.

2. VAT LIEU VA PHUDNG PHAP NGHIEN CUU
2.1. Vat liéu nghién cttu

50 dong cat canh (ky hiéu tir CC-1 dén CC-50)
da duoc chon loc bang phuong phap half-sib dua
vao nidng suat con cai [5] tir quan thé cat canh
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(dang duwoc luu gitra tai Tram Nghién cttu Duoc
lieu Tam Dao, Vién Duoc lieu) c6 ngudn goc tir
nhiém vu nhap noi DA17 [6].

2.2. Dia diém va thoi gian nghién ctu

Nghién cttu duoc thuc hién tai kKhu thi nghiém
déng ruong, Tram Nghién ctu Duoc lieu Tam
bao, Vien Duoc liéu.

Thoi gian thuc hién: Tt thang 9/2022 dén
thang 10/2023.

2.3. Phuong phap nghién ctru

Thi nghiém duoc bo tri theo ki€éu khoi ngau
nhién day da (RCB), 2 1an nhéac lai. M6i lan nhic
lai duoc gieo trong trén 1 6 thi nghiém voi dién
tich 5 m?%

Céc chi tiéu theo doi géom: Chiéu cao than
chinh (cm); duong kinh than (cm); duong kinh tan
(cm); goc canh cap 1 so voi than (9); s6 14 trén than
chinh (14); s6 nhanh cap 1 (nhanh); chiéu dai la
(cm), chiéu rong 14 (cm), ty lé chiéu dai/rong 14;
mau sac than, mau sic 14; mau sic va hinh dang
hoa, qua, hat; duong kinh than (cm); duong kinh
tan (cm); khoi luong 1.000 hat (g); mau sic ct;
chiéu dai ci (cm); s6 nhanh ct (nhanh); nang suat
ca thé twoi (g); nang suat ca thé kho (g); nang suat
thuc thu twoi (tidn/ha); ning suat thuc thu kho
(tan/ha); hé so twoi/kho; ham luong platycodin D
(%); nang suat hoat chat platycodin D (kg/ha). Cac
chi titu duoc tién hanh theo doi trudc khi thu
hoach voi 10 ca thé/dong.

Ham luong platycodin D (%) duoc xac dinh
bang phuong phap sac ky 1ong cao ap (HPLC) [7].

Bién phap ky thuat ap dung: Ap dung theo tai
lieu ctia Vien Duoc lieu (2013) [8]. Mat do trong

Phuong phap chon loc: Ap dung phuong phap
chon loc half-sib dwa vao nang suat con cai [5]
duoc chia lam 2 budc: Budce 1: Chon ra 10 dong cat
canh uu ti dem phan tich hoat chat; buéc 2: Dua
vao ham luong hoat chat dé loai bé nhitng dong
khong dat theo Duoc dién Viet Nam V [7]
(platycodin D khong thap hon 0,1%).

S6 lieu duoc téng hop va xit Iy thong ke, phan
tich phuong sai (ANOVA) theo chuong trinh
IRRISTAT 5.0 va phan mém Microsoft Excel ver.
2010.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. bic diém hinh thai va sinh truéng, phat
trién than, canh cta cac dong cat canh chon loc

Mau sic than ctia cac dong cat canh da so cé
mau xanh nhat, ngoai ra cac dong (CC-11, CC-23,
CC-36, CC-48) c6 mau sac than tim nhat. Chiéu
cao cay cua cac dong cat canh dao dong tur 31,85 -
51,20 cm; dwong kinh than dao dong tur 1,08 - 2,14
cm; duong kinh tan cay dao dong tir 31,60 - 45,30
cm; s6 canh cdp 1 dao dong tir 7,0 - 15,2 canh, su
sai khac gitta cac dong cat canh chon loc co y
nghia & d¢ tin cay 95% (Bang 1). Goc gitta canh cip
1 va than cta cac dong cat canh dao dong tir 19,55-
48,35°, dong CC-14 c6 goc gitra canh cap 1 va than
hep nhat (19,55°), dong CC-1 ¢o chiéu cao cay cao
(51,20 cm) va goc gitra canh cap 1 va than cao nhat
(48,35°). Ngoai ra, goc canh cap 1 va than c6 xu
huéng twong quan nghich véi nang suat dugc liéu
cuia cac dong cat canh chon loc (r=-0,34). Nhu vay,
mat do trong va nang suat ca thé duoc dinh huéng
cai thién bang cach thu hep goc canh cap 1 so voi

duoc 4p dung 1a 50 cay/m?. than chinh.
Bang 1. Pic diém hinh thai va sinh trieong, phat trién than, canh cta cac dong cat canh chon loc

Dong MauA sac Cl}iéu cao Du’(:mg kinh Dui(‘mg kinh | So car}h cap (j(’)C giFra (fanh
than cay (cm) than (cm) tan (cm) 1 (canh) cap 1va than (°)

CC1 Xanh nhat 51,20 1,50 37,50 12,15 48,35

CC-2 Xanh nhat 35,90 1,58 40,00 12,55 36,45

CC3 Xanh nhat 36,60 1,11 41,20 12,30 32,55

CC4 Xanh nhat 45,70 1,83 33,10 13,40 40,45

CC-H5 Xanh nhat 42,80 1,08 37,40 8,05 27,00
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Dong MauA sdc Cl}iéu cao Du’(:mg kinh Duic‘mg kinh | So céu\1h cap Cj(’)C gi\fra (fanh
than cay (cm) than (cm) tan (cm) 1 (canh) cap 1 va than (°)
CC-6 Xanh nhat 46,51 1,88 35,50 10,80 38,35
CC7 Xanh nhat 43,60 1,51 39,90 15,20 32,25
CC8 Xanh nhat 36,80 2,06 34,60 8,40 25,90
CC9 Xanh nhat 38,50 1,15 33,70 9,76 43,75
CC-10 Xanh nhat 42,00 2,03 44,70 9,35 40,30
CC-11 Tim nhat 42,05 1,45 41,35 11,90 28,45
CC-12 Xanh nhat 40,51 1,23 38,25 13,85 35,25
CC-13 Xanh nhat 31,85 1,70 35,35 14,40 29,20
CC-14 Xanh nhat 40,95 1,15 33,30 8,45 19,55
CC-15 Xanh nhat 42,95 1,45 41,55 8,45 26,60
CC-16 Xanh nhat 39,00 1,80 38,75 13,70 34,60
CC-17 Xanh nhat 40,90 1,16 41,00 12,80 34,50
CC-18 Xanh nhat 39,10 1,29 36,00 7,45 31,65
CC-19 Xanh nhat 35,30 1,70 38,45 11,25 28,50
CC-20 Xanh nhat 43,90 1,91 36,90 11,10 24,40
CC-21 Xanh nhat 41,55 2,02 32,95 11,05 35,45
CC-22 Xanh nhat 37,65 1,86 36,90 7,85 32,05
CC-23 Tim nhat 36,30 1,71 37,10 11,40 37,40
CC-24 Xanh nhat 40,35 2,14 40,90 11,85 40,95
CC-25 Xanh nhat 42,70 1,95 39,40 13,45 35,35
CC-26 Xanh nhat 44,90 1,61 41,65 10,75 33,60
CC-27 Xanh nhat 40,80 1,86 40,80 7,85 34,90
CC-28 Xanh nhat 45,05 2,06 38,30 10,00 25,40
CC-29 Xanh nhat 37,55 1,86 35,90 10,90 24,60
CC-30 Xanh nhat 35,50 1,65 33,55 9,85 33,45
CC31 Xanh nhat 35,30 2,10 33,90 10,70 28,45
CC-32 Xanh nhat 37,10 1,93 37,60 7,45 23,45
CC-33 Xanh nhat 45,40 1,82 42,20 7,30 24,90

50
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Dong MauA sdc Cl}iéu cao Du’(:mg kinh Duib’ng kinh | So car}h cap Cj(’)C giFra (fanh
than cay (cm) than (cm) tan (cm) 1 (canh) cap 1 va than (°)
CC-34 | Xanh nhat 42,50 1,81 42,10 11,60 26,40
CC-35 | Xanh nhat 41,20 1,77 42,05 9,35 30,90
CC-36 Tim nhat 46,20 1,93 37,60 12,75 35,30
CC-37 | Xanh nhat 36,90 1,55 35,80 9,20 41,65
CC-38 | Xanh nhat 36,80 1,76 35,55 10,70 32,95
CC-39 | Xanh nhat 44,05 1,57 32,50 6,95 46,55
CC40 | Xanh nhat 43,55 1,31 31,60 8,85 32,00
CC41 | Xanhnhat 45,20 1,16 37,60 9,90 32,45
CC42 | Xanhnhat 36,50 1,81 38,40 11,80 27,45
CC43 | Xanh nhat 37,35 1,73 40,55 9,00 35,35
CC44 | Xanh nhat 48,50 2,08 37,50 9,45 31,55
CC45 | Xanh nhat 50,00 1,67 36,50 9,20 36,40
CC-46 | Xanh nhat 50,35 1,80 42,20 9,35 28,40
CC-47 | Xanh nhat 47,40 1,75 33,80 6,95 26,60
CC48 Tim nhat 42,65 1,63 31,00 8,85 31,55
CC49 | Xanh nhat 49,80 1,45 34,60 12,60 34,25
CC-50 | Xanh nhat 43,15 1,91 35,05 10,30 35,35
LSD, s - 529 021 4,68 1,38 322
CV% - 6,3 6,4 6,2 6,6 49

3.2. Pic diém hinh thai va sinh trudng, phat
trién 14 ctia cac dong cat canh chon loc

Cac dong cat canh chon loc déu c6 dic diém
chung 1a 14 ¢c6 mau xanh dam, mat trén dam hon so
voi mau sac mat dudi, goc 14 tron, dau 14 nhon, mép
14 c6 rang cua dac trung. SO luong 14 trén than chinh
cua cac dong cat canh dao dong tir 10,25 - 21,90 14,
cac dong CC-42, CC46, CC4, CC-3 ¢o so 1a trén cay

cao hon so voi cac dong con lai, dong CC42 c6 s6 1a
trén cay cao nhat (21,90 14). Chiéu dai 14 cta cac
dong cat canh dao dong tir 5,30 - 8,25 cm va chiéu
rong la cta cac dong dao dong tir 2,40 - 4,05 cm; cac
mau giong CC-10, CC-12, CC-33 c¢6 ty 1é chiéu dai
l4/chiéu rong 14 cao (> 2,5), dong CC44 co ty lé
chiéu dai 14/chiéu rong 14 thap nhat (1,52), cac dong
khac nhau c6 y nghia & do tin cay 95% (Bang 2).
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Bang 2. Pic diém hinh thai va sinh trieong, phat trién 14 ctia cac dong cat canh chon loc

Dong Mausicla | Sola () Chi?;lrlf)ai la Chiéarrlf’)ng la dai;rfllli% El;‘()er‘:g i
CC1 Xanh dam 14,70 6,30 4,00 1,58
CC2 Xanh dam 16,85 7,25 3,40 2,13
CC3 Xanh dam 17,30 5,60 2,65 2,11
CC-4 Xanh dam 19,50 7,60 3,00 2,53
CC5 Xanh dam 13,20 6,90 3,25 2,12
CC6 Xanh dam 17,15 5,50 2,70 2,04
cC7 Xanh dam 16,60 5,35 3,05 1,75
CC8 Xanh dam 12,05 6,55 2,60 2,52
CC9 Xanh dam 13,85 8,10 3,10 2,61
CC10 Xanh dam 12,40 8,10 2,70 3,00
cC11 Xanh dam 12,45 6,50 3,45 1,88
CC12 Xanh dam 13,70 7,10 2,40 2,96
CC13 Xanh dam 14,95 6,60 3,65 1,81
CC-14 Xanh dam 11,45 6,55 3,55 1,85
CC15 Xanh dam 12,90 6,15 3,05 2,02
CC16 Xanh dam 12,00 6,95 3,50 1,99
CC17 Xanh dam 12,80 7,60 2,95 2,58
CC18 Xanh dam 12,20 5,95 3,15 1,89
CC19 Xanh dam 15,25 6,05 3,60 1,68
CC-20 Xanh dam 13,90 5,55 3,25 1,71
ccol Xanh dam 12,75 6,10 3,65 1,67
CC22 Xanh dam 13,45 7,20 3,20 2,25
cC23 Xanh dam 13,35 8,10 3,70 2,19
CC24 Xanh dam 11,50 7,40 2,80 2,64
CC25 Xanh dam 10,50 6,60 3,05 2,16
CC26 Xanh dam 10,55 5,50 3,20 1,72
cc27 Xanh dam 11,85 6,55 2,70 2,43
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Dong Mausicla | Sola () Chi?;lrlf)ai la Chiéa:}%ng la dm}fhli% El;‘()e;‘g i
CC28 Xanh dam 11,70 6,50 2,90 2,24
CC29 Xanh dam 11,85 5,50 3,20 1,72
CC-30 Xanh dam 10,90 6,60 2,50 2,64
CC31 Xanh dam 13,40 7,25 3,15 2,30
CC32 Xanh dam 10,85 7,55 3,20 2,36
CC33 Xanh dam 13,80 8,15 2,85 2,86
CC34 Xanh dam 14,85 6,60 3,45 1,91
CC35 Xanh dam 14,75 7,40 3,15 2,35
CC36 Xanh dam 16,50 5,60 2,85 1,96
CC37 Xanh dam 13,60 5,30 3,20 1,66
CC38 Xanh dam 17,30 5,80 2,65 2,19
CC39 Xanh dam 14,45 6,40 2,95 2,17
CC40 Xanh dam 10,25 6,65 3,25 2,05
CC41 Xanh dam 16,80 7,10 3,70 1,92
CC42 Xanh dam 21,90 7,55 3,60 2,10
CC43 Xanh dam 17,90 6,45 3,15 2,05
CC44 Xanh dam 16,05 5,55 3,65 1,52
CC45 Xanh dam 16,70 5,85 3,55 1,65
CC46 Xanh dam 21,80 6,50 3,10 2,10
CC47 Xanh dam 16,10 8,25 3,80 2,17
CC48 Xanh dam 15,01 6,95 4,05 1,72
CC49 Xanh dam 13,15 7,20 4,00 1,80
CC50 Xanh dam 12,85 6,80 2,45 2,78
LSD, i 1,89 0,84 0.33 i
CV% - 6,6 6,3 52 -
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3.3. Dic diém hinh thai va sinh truéng, phat
trién hoa, qué va hat cta cac dong cat canh chon
loc

bac diém hinh thai va mau sic cta hoa, qua va
hat ctia cac dong cat canh chon loc kha da dang.
Cac dong cat canh déu c6 hoa mau tim nhat
(chiém 94%), tim dam (chiém 6% gém cac dong
CC-2, CC-11, CC46). Hoa c6 dang hinh chuong
nhon (chiém 45%), chuong hoi tu (chiém 8%, gom
cac dong CC-10, CC-24, CC-33 va CC-44) hoac
hinh sao (chiém 2%, dong C-20). Qua nang hinh
tréng nguoc hoi tron chiém 27% bao gom cac
dong: CC-3, CC+4, CC-6, CC-7, CC-8, CC-11, CC-13,

CC-14, CC-15, CC-19, CC-23, CC-24, CC-28, CC-29,
CC-30, CC-31, CC-32, CC-33, CC-34, CC-36, CC-38,
CC-40, CC-44, CC46, CC49, CC-H50. Qua hinh
tring nguoc dai chiém 46% téng s6 50 dong bao
gom cac dong con lai. Qua khi chin c6 mau nau
vang. Hat c6 dang bau duc (chiém 86%), cau
(chiém 10% gom cac dong CC2, CC-12, CC-30, CC-
46 va CC-49) hodc bau duc det (chiém 2% bao gém
cac dong C-5 va C-22). Hat c6 mau den dac trung;
khoi luong 1.000 hat ctia cac dong cat canh dao
dong tir 0,94 - 1,49 g (Bang 3). Két qua nghién cttu
nay pht hop voi véi cac két qua nghién cttu ciia Do
Huy Bich va cs (2006) [1], Zhang va cs (2015) [9].

Bang 3. Bic diém hinh thai va sinh trueéng, phat trién hoa, qua va hat ctia cac dong cat canh chon loc

Hoa Qua Hat
bong Mausic | Hinh dang ﬁi‘iﬁ?ﬁ Hinh dang g;ﬁz 1\:;: 113(1)?)1 }lliiné)
CC-1 | Tim nhat | Chuong nhon | Nau vang Trung dai Bau duc | Pen 1,14
CC2- | Tim dam | Chuong nhon | Nau vang Trung dai Cau Pen 1,25
CC-3 | Timnhat | Chuong nhon | Nauvang | Trimg hoitron | Bau duc | Pen 1,32
CC4 | Timnhat | Chuong nhon | Nauvang | Tring hoitron | Bau duc | Pen 0,98
CC-5 | Tim nhat | Chuong nhon | Nau vang Trung dai Det Pen 1,03
CC6 | Timnhat | Chuong nhon | Nauvang | Trimg hoitron | Bau duc | Pen 1,28
CC-7 | Tim nhat | Chuong nhon | Nauvang | Trimg hoitron | Bau duc | Pen 1,06
CC-8 | Timnhat | Chuong nhon | Nauvang | Tring hoitron | Bau duc | Pen 1,34
CC9 | Timnhat | Chuong nhon | Nau vang Trung dai Bau duc | Den 1,22
CC-10 | Tim nhat | Chuong hoi tu | Nau vang Trung dai Bau duc | Pen 1,14
CC-11 | Tim dam | Chuong nhon | Nauvang | Tring hoitron | Bauduc | Pen 1,17
CC-12 | Tim nhat | Chuéng nhon | N&u vang Trung dai Cau Den 1,26
CC-13 | Tim nhat | Chuong nhon | Nauvang | Tring hoitron | Bauduc | Pen 1,12
CC-14 | Tim nhat | Chuong nhon | Nauvang | Tring hoitron | Bauduc | Pen 1,38
CC-15 | Tim nhat | Chuong nhon | Nauvang | Triung hoitron | Bauduc | Pen 1,17
CC-16 | Tim nhat | Chuéng nhon | Nau vang Trung dai Bau duc | Pen 1,19
CC-17 | Tim nhat | Chu6éng nhon | Nau vang Tring dai Bau duc | Pen 1,08
>4 NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 + 2 - THANG 1/2025



KHOA HOC CONG NGHE

Hoa Qua Hat
Pong Mau sac Hinh dang Eﬁtiﬁlﬁ Hinh dang g;ﬁg I\S/’I;: fg;gi }lltzczn(g)
CC-18 | Tim nhat | Chu6éng nhon | Nau vang Trung dai Bau duc | Pen 1,27
CC-19 | Tim nhat | Chuong nhon | Nauvang | Tring hoitron | Bauduc | Pen 1,1
CC-20 | Tim nhat Hinh sao Nau vang Trung dai Bau duc | Pen 1,3
CC-21 | Tim nhat | Chuéng nhon | N&u vang Trung dai Bau duc | Den 1,29
CC-22 | Tim nhat | Chuéng nhon | Nau vang Trung dai Det Pen 1,11
CC-23 | Tim nhat | Chuong nhon | Nauvang | Triung hoitron | Bauduc | Pen 1,06
CC-24 | Tim nhat | Chuong hoiti | Nauvang | Tring hoitron | Bauduc | Pen 1,23
CC-25 | Tim nhat | Chuéng nhon | N&u vang Trung dai Bau duc | Den 1,16
CC-26 | Tim nhat | Chuéng nhon | N&u vang Trung dai Bau duc | Den 1,11
CC-27 | Tim nhat | Chuong nhon | Nauvang | Triung hoitron | Bauduc | Pen 1,23
CC-28 | Tim nhat | Chuong nhon | Nauvang | Triung hoitron | Bauduc | Pen 1,36
CC-29 | Tim nhat | Chuong nhon | Nauvang | Tring hoitron | Bauduc | Pen 1,27
CC-30 | Tim nhat | Chuéng nhon | Nauvang | Tring hoi tron Cau Den 1,24
CC-31 | Tim nhat | Chuong nhon | Nauvang | Tring hoitron | Bauduc | Pen 1,11
CC-32 | Tim nhat | Chuong nhon | Nauvang | Tring hoitron | Bauduc | Pen 1,04
CC-33 | Tim nhat | Chuong hoiti | Nauvang | Triung hoitron | Bauduc | Pen 0,94
CC-34 | Tim nhat | Chuong nhon | Nauvang | Tring hoitron | Bauduc | Pen 1,49
CC-35 | Tim nhat | Chuéng nhon | Nau vang Trung dai Bau duc | DPen 1,24
CC-36 | Tim nhat | Chuong nhon | Nauvang | Tring hoitron | Bauduc | Pen 1,18
CC-37 | Tim nhat | Chuéng nhon | Nau vang Trung dai Bau duc | Pen 1,11
CC-38 | Tim nhat | Chuong nhon | Nauvang | Triung hoitron | Bauduc | Pen 1,23
CC-39 | Tim nhat | Chuéng nhon | Nau vang Trung dai Bau duc | Den 1,21
CC-40 | Tim nhat | Chuong nhon | Nauvang | Tring hoitron | Bauduc | Pen 1,18
CC41 | Tim nhat | Chuéng nhon | Nau vang Trung dai Bau duc | Pen 1,26
CC42 | Tim nhat | Chuéng nhon | N&u vang Trung dai Bau duc | Den 1,12
CC43 | Tim nhat | Chuéng nhon | N&u vang Trung dai Bau duc | Den 1,32
CC-44 | Tim nhat | Chuong hoiti | Nauvang | Triung hoitron | Bauduc | Pen 1,29
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Hoa Qua Hat
bone Mau sic | Hinh dang Eﬁtiﬁlﬁ Hinh dang g;ﬁg I\S/’I;: fg;gi }lltzczn(g)
CC45 | Tim nhat | Chuéng nhon | Nau vang Trung dai Bau duc | Pen 1,08
CC46 | Tim dam | Chuéng nhon | Nauvang | Tring hoi tron Cau Den 1,15
CC-47 | Tim nhat | Chuéng nhon | Nau vang Trung dai Bau duc | Den 1,23
CC-48 | Tim nhat | Chuéng nhon | Nau vang Trung dai Bau duc | Den 1,24
CC49 | Tim nhat | Chuéng nhon | Nauvang | Tring hoi tron Cau Den 1,19
CC-50 | Tim nhat | Chuong nhon | Nauvang | Tring hoitron | Bauduc | Pen 1,04

3.4. Pic diém hinh thai va sinh trudng, phat
trién ctia ct cac dong cat canh chon loc

Hinh thai ct ctia cac dong cat canh c6 su sai
khac nhau trir tinh trang mau siac ca. T4t ca cac
dong cat canh déu c6 mau vang nhat. Chiéu dai ct
dao dong tr 16,10 - 24,60 cm; dong CC-14 c6 chiéu
dai ca va duong kinh ct 16n nhat trong cac dong

cat canh thi nghiém, twong tng (24,60 cm va 3,95
cm), dong CC-43 cé chiéu dai ctt ngan nhat (16,10
cm); duong kinh ct dao dong tir 2,00 - 3,95 cm, cac
dong c6 duong kinh cu lon (CC-14, CC-38, CC-28,
CC-15) va s6 nhanh ct dao dong tir 1,80 - 6,20
nhanh, cac dong c6 s6 nhanh nhiéu (CC-3, CC-15,
CC-28, CC-3) (Bang 4).

Bang 4. Dic diém hinh thai va sinh triedng, phat trién ci ctia cac dong cat canh chon loc

Dong Mau sac ct Chiéu dai ctt (cm) | Puong kinh ct (cm) S6 nhanh cu
CC1 Vang nhat 18,00 2,95 3,40
CC-2 Vang nhat 19,40 2,25 5,30
CC3 Vang nhat 21,90 2,00 6,20
CC4 Vang nhat 19,10 2,35 2,70
CC-H5 Vang nhat 17,50 2,10 3,30
CC-6 Vang nhat 18,90 3,55 2,70
CC-7 Vang nhat 18,90 2,75 1,80
CC-8 Vang nhat 23,10 2,40 5,30
CC9 Vang nhat 18,20 2,75 4,40
CC-10 Vang nhat 18,30 2,65 3,60
CC-11 Vang nhat 17,30 2,55 3,20
CC-12 Vang nhat 19,60 2,85 2,90
CC-13 Vang nhat 18,00 2,80 4,60
CC-14 Vang nhat 24,60 3,95 3,70
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Dong Mau sac ct Chiéu dai ctt (cm) | Puong kinh ct (cm) S6 nhanh cu
CC-15 Vang nhat 22,40 3,05 5,95
CC-16 Vang nhat 21,50 2,05 4,30
CC-17 Vang nhat 22,35 2,25 3,05
CC-18 Vang nhat 21,85 2,35 3,45
CC-19 Vang nhat 21,05 2,45 3,50
CC-20 Vang nhat 20,20 2,25 4,65
CC-21 Vang nhat 16,40 2,10 5,30
CC-22 Vang nhat 19,20 2,30 3,05
CC-23 Vang nhat 18,80 2,35 2,75
CC-24 Vang nhat 16,20 2,55 2,55
CC-25 Vang nhat 20,20 2,30 3,45
CC-26 Vang nhat 17,00 2,60 4,85
CC-27 Vang nhat 20,70 2,40 3,00
CC-28 Vang nhat 23,80 3,50 5,95
CC-29 Vang nhat 19,40 2,50 2,75
CC-30 Vang nhat 20,40 2,55 3,90
CC-31 Vang nhat 17,40 2,05 3,55
CC-32 Vang nhat 20,95 2,65 2,85
CC33 Vang nhat 22,80 2,70 3,30
CC-34 Vang nhat 20,70 2,25 3,00
CC-35 Vang nhat 19,60 2,30 4,35
CC-36 Vang nhat 20,70 2,40 3,00
CC-37 Vang nhat 19,60 2,10 4,30
CC-38 Vang nhat 22,80 3,80 2,50
CC-39 Vang nhat 19,00 2,50 3,35
CC40 Vang nhat 19,30 2,90 3,50
CC41 Vang nhat 21,20 2,80 4,15
CC42 Vang nhat 18,00 2,20 4,95
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Dong Mau sac ct Chiéu dai ctt (cm) | Puong kinh ct (cm) S6 nhanh cu
CC+43 Vang nhat 16,10 2,55 3,55
CC44 Vang nhat 20,05 2,45 4,45
CC-45 Vang nhat 21,00 2,80 3,45
CC-46 Vang nhat 19,10 2,75 3,10
CC47 Vang nhat 18,30 2,50 3,25
CC48 Vang nhat 17,60 2,10 4,75
CC49 Vang nhat 18,80 2,50 2,85
CC-50 Vang nhat 20,00 2,60 5,60
LSDys i 246 0,49 0,50
CV% - 6,2 96 6,6

3.5. Ning suat duogc liéu ctia cac dong cat canh

chon loc

Niang suat duoc liéu ctia cac dong cat canh
trong thi nghiém co su sai khac nhau & mot so
dong. Cac dong cat canh chon loc c6 nang suat ca
thé tuoi dao dong tir 28,40 - 57,90 g/cay, nang suat
ca thé kho dao dong tir 8,30 - 15,00 g/cay va ty le

khoi luong tuoi/kho dao dong trong khoang 3,10 -

Bang 5. Ning suit duoc lieu ctia cac dong cat canh chon loc

4,03; dong CC-14 c6 khoi lwong ca thé tuwoi va kho
cao nhat trong cac dong cat canh chon loc, dat
tuong tng (57,90 g/cay va 15,00 g/cay), dong CC-
1 c6 nang suat ca thé tuoi va kho thap nhat trong
cac dong cat canh thi nghiém, dat twong ung
(28,40 g/cay va 8,30 g/cay) cé y nghia thong ke &
do tin cay 95% (Bang 5).

Ning sudt ca thé (g/cay) Nang suat | Nang suat thuc
Dong ly thuyét thu duoc lieu Ty lé twoi/kho
Tuoi Kho (tin/ha) (tdn/ha)
CC-1 28,40 8,30 1,45 1,08 3,42
CC-2 42,60 11,20 1,96 1,42 3,80
CC3 52,70 13,50 2,36 1,81 3,90
CC4 35,10 9,70 1,70 1,07 3,62
CC5 37,00 9,40 1,65 1,28 3,94
CC6 52,30 13,40 2,35 1,80 3,90
CC-7 41,50 10,30 1,80 1,42 4,03
CcC8 54,30 14,10 2,47 1,90 3,85
CCH 32,70 10,50 1,84 1,33 3,11
CC-10 30,00 8,70 1,52 1,20 3,45
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Ning sudt ca thé (g/cay) Niang suat | Nang suat thuc
Dong ly thuyét thu duoc liéu Ty 1é tuoi/kho
Tuoi Kho (tdn/ha) (tan/ha)
CC-11 35,60 10,60 1,86 1,38 3,36
CC-12 32,40 10,30 1,80 1,43 3,15
CC-13 38,20 11,40 2,00 1,45 3,35
CC-14 57,90 15,00 2,63 1,93 3,86
CC-15 53,40 13,90 2,43 1,87 3,84
CC-16 36,40 11,70 2,05 1,54 3,11
CC-17 41,40 10,70 1,87 1,33 3,87
CC-18 38,00 9,80 1,72 1,26 3,88
CC-19 40,80 13,00 2,28 1,72 3,70
CC-20 37,00 11,30 1,98 1,33 3,27
CC-21 40,90 10,90 1,91 1,37 3,75
CC-22 32,60 10,00 1,75 1,35 3,26
CC-23 38,90 10,40 1,82 1,39 3,74
CC-24 37,00 11,60 2,03 1,44 3,19
CC-25 40,20 12,80 2,24 1,37 3,14
CC-26 35,00 9,80 1,72 1,30 3,57
CC-27 37,20 10,80 1,89 1,44 3,44
CC-28 55,60 14,30 2,50 1,91 3,89
CC-29 33,00 10,30 1,80 1,26 3,20
CC-30 35,90 9,70 1,70 1,32 3,70
CC-31 34,40 11,00 1,93 1,41 3,13
CC-32 35,00 10,20 1,79 1,37 3,43
CC-33 33,40 10,60 1,86 1,46 3,15
CC-34 37,70 10,00 1,75 1,32 3,77
CC-35 33,20 10,40 1,82 1,40 3,19
CC-36 33,60 10,80 1,89 1,45 3,11
CC-37 37,00 10,10 1,77 1,36 3,66
CC-38 48,40 12,20 2,14 1,55 3,97
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Ning sudt ca thé (g/cay) Niang suat | Nang suat thuc
Dong ly thuyét thu duoc liéu Ty 1é tuoi/kho
Tuoi Kho (tdn/ha) (tan/ha)

CC-39 34,30 10,70 1,87 1,45 3,21
CC-40 51,50 12,90 2,26 1,80 3,99
CC-41 33,50 10,80 1,89 1,37 3,10
CC-42 35,70 11,40 2,00 1,45 3,13
CC-43 34,90 10,90 1,91 1,52 3,20
CC-44 34,20 10,40 1,82 1,42 3,29
CC-45 40,00 12,80 2,24 1,35 3,13
CC-46 35,20 11,30 1,98 1,37 3,12
CC-47 36,10 10,90 1,91 1,25 3,31
CC-48 40,50 10,90 1,91 1,25 3,72
CC-49 36,20 11,20 1,96 1,15 3,23
CC-50 36,70 11,70 2,05 1,75 3,86
LSD, 45 522 1,41 - 0,18 -

CV¥% 67 6.3 - 6.3 -

Nang suat ly thuyét ctia cac dong céat canh dao
dong tir 1,45 - 2,63 tan/ha. Nang suat thuc thu
duoc liéu ciia cac dong cat canh chon loc dao dong
ttr 1,07 - 1,93 tan/ha va bang khoang 25 - 30% nang
suat thuc thu tuoi, trong d6 dong CC-14 c6 khoi
luong ca thé twoi va ning suat thuc thu duoc lieu
kho déu dat cao nhat trong cac dong cat canh
chon loc, twong tmg 28,95 g/cay va 1,93 tan/ha;
cac dong co6 nang suat thuc thu kho dat cao nhu
CC-28 (1,91 tan/ha), CC-8 (1,90 tan/ha), CC-15
(1,87 tan/ha), CC-3 (1,81 tan/ha), CC-6 va CC-40
(1,80 tan/ha), CC-38 (1,77 tan/ha), CC-50 (1,75
tan/ha), CC-19 (1,72 tan/ha), dong CC-4 c6 nang
suat thue thu kho thap nhat (1,07 tin/ha), sai khac
gitta cac mau giong c6 y nghia & do tin cay 95%

(Bang 5). Két qua nghién ctru nay twong dong voi
két qua nghién ctru ctia Pao Van Nui va cs (2023)
[6]. Nam dong cat canh CC-14, CC-28, CC-8, CC-
15, CC-3 déu co6 nang suat thuc thu cao hon so voi
giong cat canh khao nghiém VDL.CC01 (ning suat
thuc thu duoc liéu 1,80 tdn/ha) & két qua nghién
ctu cta Pao Van Nuai va cs (2023) [6].

3.6. Chat luong duoc lieu cta cac dong cat
canh chon loc

Qua két qua danh gia dac diém nong sinh hoc,
cac yéu to cau thanh nang suat va nang suat thuc
thu duoc liéu ctia cac dong cat canh thi nghiém, da
chon loc duoc 10 dong cét canh trién vong cé ning
suat cao dé phan tich chat luong duoc liéu. Két qua
phan tich chat luong duoc thé hién trong bang 6.

Béng 6. Két qua phan tich chat lrong duoc lieu ctia cac dong cat canh chon loc

Dong Ham luj(,mg Nang suat platycodin Dinh gié theo
platycodin (%) (kg/ha) Duoc dién Viét Nam V [7]

CC3 0,21 3,80 bat

CC-6 0,25 4,50 Dbat

CC-8 0,31 5,89 bat

CC-14 0,52 10,04 Dat

CC-15 0,33 6,17 bat
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CC-19 0,36 6,19 Dat
CC-28 0,50 9,55 Dat
CC-38 0,25 3,88 Dat
CCA40 0,15 2,70 Dat
CC-50 0,18 3,15 Dat

Ham luong hoat chat platycodin cia 10 dong
cat canh trién vong dat tir 0,15 - 0,52% (Bang 6). Ca
10 dong cat canh trién vong déu c6 ham luong
platycodin déu dat theo tiéu chuan Duoc dién Viét
Nam V [7] va Duoc dién Trung Quéc (ham luong
platycodin D khong duwéi 0,10%) [2]. Két qua
nghién cttu nay tuong dong véi két qua nghién ctru
cua Jiang va cs (2023) [4], khi xac dinh ham luong
platycodin D trong cidc mau cat canh thu thap tai
cac tinh cta Trung Quoc, ham luong platycodin D
dao dong tir 0,12 - 0,38% va déu cao hon Duoc dién
Trung Quoc [2]. Nang suat hoat chat platycodin
ctia 10 dong cat canh trién vong dao dong tir 2,70 -
10,04 kg/ha. Su chénh léch nay c6 thé 1a do trong
vu trong 2022 - 2023, cay cat canh gip diéu kién
kho han giai doan ra hoa dau qua dan dén ham
luong hoat chat duoc téng hop nhiéu hon [10].
Ngoai ra, dé nang cao ham luong hoat chat, cac thi
nghiém chiu han trong giai doan cay cat canh ra
hoa két hat ciing can dugc nghién cttu trong diéu
kién Viet Nam dé co thé bo tri thoi vy, lua chon
vung trong phu hop voi timng giong.

4. KET LUAN

Nang suat thuc thu duoc liéu ctia cac dong nay
dao dong khoang 1,07 - 1,93 tan/ha. Téng s6 10
dong cat canh trién vong da duoc chon loc dua vao
cac chi tieu sinh trudng, phat trién tot, kiéu tan
gon, goc gitta canh cap 1 va than chinh nho (<
38,25), duong kinh ct to (> 2,00 cm), c6 khoi
luong ca thé lon (> 11,7 g/cay), nang suat thuc thu
duoc lieu cao (> 1,50 tan/ha) va ham luong hoat
chat platycodin > 0,15%, dat theo tiéu chuan Duoc
dién Viet Nam V. Muoi dong cat canh trién vong
nay nén duoc ti€p tuc chon loc, danh gia & cac giai
doan ti€p theo dé chon duoc giong cat canh tot
nhat dap tmg yeéu cau san xuat.
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Nguyen Duc Manh!, To Thi Ngan!, Nguyen Xuan Khanh!,
Bui Thi Xuan', Phung Thi Hoai Thu', Nguyen Van Tam'
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Summary

Platycodon grandiflorus (Jacq.) A. DC. is commonly used in traditional medicine. This study was
conducted from August 2022 to October 2023 at the Tam Dao Medicinal Materials Research
Station, National Institute of Medicinal Materials. Agronomic characteristics, productivity and
medicinal quality of 50 selected Platycodon grandiflorus lines were evaluated. The experiment
was arranged in a completely randomized block design with two replications. As a result, 10
promising Platycodon grandifloruslines were identified based on criteria including strong growth
and development, ovate to slightly round fruit shapes, narrow angles between main branches and
trunk (approximately 19.55 - 38.55°), high individual yield (> 11,7 g/plant) and high actual yield
(> 1.50 tons/ha). Each of the 10 lines showed platycodin D content above 0.1%, meeting the
standards of the Vietnamese Pharmacopoeia V. These findings provide essential scientific data
and elite materials for hybridization and breeding programs aimed at developing high - yield,
high - active - ingredient Platycodon grandiflorus varieties, catering to both research needs and
market demands.

Keywords: Platycodon grandifloras, selection, yield, agrobiology, platycodin D.
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DANH GIA KHA NANG UNG DUNG CAM BIEN AM B0
PDAT CHAMELEON BEN SU DUNG NUGC TUO1
VA CAI THIEN NANG SUAT CAY TRONG CAN
TREN NEN BAT NHIEM MAN @ KHU VUC
pONG BANG SONG CUU LONG
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Tran Duy Khanh!, Tran Minh Tién!, Lé Thi Thu Trang’, Brooke Kaveney’,

Jason Condon?, Susan Orgill?, Edward Barrett-Lennard®
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! Trurong Nong nghiép, Truong Pai hoc Can Tho
“Truong Pai hoc Charles Sturt, Australia

JCong ty Select Carbon Pty Ltd, Australia
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Tim kiém cay trong thay thé va ap dung cac gidi phap cong nghé tién tién nham thich tmg voi
diéu kién han, man 1a rat cap thiét tai khu vuc dong bang song Cttu Long (PBSCL). Cam bién 4m
do dat Chameleon (cam bién) la cong ngheé giup nguoi dung theo doi 4m d¢ dat va dua ra quyét
dinh tudi cho cay trong. Nghién ctru duoc tién hanh nham muc tiéu danh gia kha nang tng dung
cam bién dén tiét kiem nudc tudi, gidm tich luy man trong dat, nhimg thay déi vé nang suat cay
ct dén (Beta vulgaris L)) trong nha luoi diéu kién mo phong diéu kién han, man tai PBSCL. Thi
nghiém duoc b tri hoan toan ngau nhién véi hai nhan to, bao gdm: 2 phuong phap tudi (tudi theo
cam bién va tudi theo tap quan nong dan) va 3 mirc do man (0%o; 0,5%0; 1%0). Két qua cho thdy, so
voi cach tudi truyén thong ctia nong dan, tuoi theo cam bién giap tiét kiem 45,1%; 52% va 53,8%
luong nudc tudi, 1an luot tuong ting voi cac mitc @0 man 0%o; 0,5%0; 1%o0 va khong anh huéng dén
nang suat. Tudi theo cam bién ciing giup gidm gia tri EC dat ¢ ndng do man 1%o ké tir thoi diém
37 ngay sau xuong giong (NSXG), giam ham luong natri hoa tan va cai thién ham luong dam hiru
dung trong dat tir thoi diém 50 NSXG. Két qua trén cho théy, tiém nang tmg dung cam bién trong
viéc canh tac cay ct dén, gop phan dam bao an ninh luong thuc va sinh ké ctia ho gia dinh trong
diéu kién han, man.

Tt khoa: Cdm bién 4m do dat, Chameleon, han han, tiét kiém nudc, xaim nhdp man.

1. DAT VAN BE

Muc nuéc bién dang gop phan lam ting tinh
trang xam nhap man vao dat lién & cac vung tring
ctia khu vuc DBSCL, cuing voi st bién dong cta
luu lwong nudc song lam tang moi lo ngai vé han
han va khan hiém nuoc [1]. Dién bién cta thoi tiét
theo hudéng ngay cang bat loi cho cac hoat dong
san xuat nong nghiép & PBSCL [2], [3], dién tich
trong lua & DPBSCL da gidam dang ké, nam 2016 1a

nam mat mua 16n nhat voi hon 70% dién tich bi anh
huong do xam nhap min va khan hiém nuéoc ngot
[4]. Khong c6 nudc tudi, nong dan viung ven bién
gap nhiéu kho khan trong viéc canh tac va bo
trong dat trong. Theo Kaveney va cs (2023) [1],
viéc canh tac thanh cong cac loai cay trong thay
thé cay lua trong diéu kién han man tao ra thém
giai phap cho nong dan trong diéu kién khic
nghiét cta bién ddi khi hau. Ca dén (Beta vulgaris
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L.) 1a mot giong cay trong duoc thit nghiém thanh
cong voi kha nang thich nghi han man cao trong
diéu kién dong ruong va chua timg duoc canh tac
o BDBSCL truoc day [5 - 8]. Bén canh do, viec két
hop tng dung ky thuat, cong nghé trong canh tac
nong nghiép duoc khuyén cao dé thich tng voi
diéu kién trén. Mac du da ap dung nhiéu phuong
phap va mo hinh quan ly nudc tai khu vuc DPBSCL
voi nhitng loi ich nhat dinh, viéc ing dung céac
cong nghé nay van con nhiéu han ché [9], [10].
Cam bién do 4m dat Chameleon duwoc phat minh
boi nhom cac nha khoa hoc Australia [11], 1a mot
cong cu ghi nhan 4m d¢ dat dua trén viec danh gia
luc gitt nuoc trong dat va truyén tin hiéu dén cho
nguoi st dung quyét dinh thoi diém va luong nudc
tweoi [12]. Dua vao hé thong Chameleon, nguoi
dung co6 thé dé dang tinh toan, kiém soat va tiét
kiém luwong nudc tudi cho muia vu ma van dam bao
dap tng nhu cau st dung nuoc dé duy tri 6n dinh
sinh tredong va nang sudt cta cay trong.

Nghién ctru ndy nham muc dich danh gia kha
nang tmg dung cam bién 4am d¢ dat Chameleon
dén tiét kiém luong nudc twdi, giam thiéu tac dong
ctia nuéc man dén dat canh tac va cay cua dén,
cing nhu danh gia kha nang sinh truong cta cay
trong nay trong diéu kién tuwdi nudc man va thiéu
nuoc tuoi.

2. PHUONG PHAP NGHIEN CUU

2.1. Dia diém va thoi gian thi nghiém

Thi nghiém duoc thuc hién tai nha luéi cua
Truong Nong nghiép, Truong Dai hoc Can Tho tir
thang 01/2023 dén 4/2023 vo6i diéu kién mo phong
tweoi man va thiéu nudc ngot dé canh tac vao mua
kho.

2.2. Vat lieu nghién ctu

Theo Virtual Irrigation Academy [11], hé
thong cam bién Chameleon ghi nhan 4m do dat
thong qua viéc do dic tinh gitt nuoéc cua dat. He
thong cam bién Chameleon c6 gia thanh kha ré
va phtu hop cho hau hét cac loai sa ciu dat. He
thong Chameleon c6 thé dé dang st dung dua trén
deén canh bao cta hé théng. Ap dung tuéi khi den
cam bién hién mau dé6 ¢ 50 kPa), dimng tuoi khi
deén chuyén sang mau xanh duong (0 - 22 kPa).
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bat thi nghiém duoc thu & do sau 0 - 20 cm tir
rudng lua xa Long Phu, huyén Long Phd, tinh Séc
Trang (9.5822531, 106.1305006), day la khu vuc
chiu anh huwéng do xam nhap min va thuong
xuyeén bo trong dat vao mua kho. Pat duoc nghién
nho va phoi kho dé dat duoc diéu kién nhat quan
va loai bo cac yéu to bén ngoai taic dong dén két
qua thi nghiém. Sau do, dat duoc cho vao chau co
kich thuéc dong nhat (27 x 32 cm), tién hanh tudi
ngap dén khi dat dat trang thai bao hoa va dé kho
te nhién dé hinh thanh lai cau trac dat (3 lan lap
lai). Mau dat c6 sa cau thit pha sét (silty clay) vdi ti
lé ham luong cat 1,5%, thit 54,4%, sét 44,1% va co
ham luong chat hitu co 1a 3,4%. Ngoai ra, dat co pH
(H,0) (1: 5) 1a 5,1; P hitu dung (Olsen) la 8,0
mg/kg va co6 cac néng do cation trao déi bao gom:
Ca la 2,1 cmol /kg, Mg 1a 7,2 cmol./kg, K 1a 0,9
cmol /kg va Na la 2,1 cmol /kg.

Giong cay trong: Ca dén Bohan F1 c6 nguon
goc tir Ha Lan. Giong cay trong cé thoi gian sinh
trudmg tir 80 - 95 ngay, la giong cay tréong chiu man
tot tir 40 - 120 mM NaCl [5], [7], [8], [13].

Nudc man st dung cho thi nghiém duoc 1y tie
nudc bién tai tinh Soc Trang pha loang cung nudc
may trong khu vuc nha luéi dé tao diéu kien tudi
man giong diéu kién thuc dia.

2.3. Phuong phap nghién ctru
2.3 1. Phuong phap bo tri thi nghiém

Thi nghiém nha luoi duoc bo tri hoan toan
ngau nhién véi 2 nhan t6 gdm: (1) Hai ky thuat
twoi (twoi theo cam bién 4m do dat Chameleon va
tudi theo cach thuc truyén thong ctia nong dan
moi ngay); (2) Ba murc d0 man cta nudc tudi (0%o;
0,5%0; 1%0). Thi nghiém duoc thuc hién voi 3 1an
lap lai.

Cu dén duoc gieo trong truc tiép va bon phan
theo cong thac: 105 N - 60 P,O; - 150 K,O
(kg/ha) chia lam 3 lan bon vao cac giai doan 10,
20, 45 NSXG. Truoc khi xuong giong, bon 16t 5
tan/ha phan httu co va 2 tan/ha CaO. Sau, bénh
hai sé duoc quan ly bang cac bién phap bao vé
thuc vat khi can thiét. T4t ca cac nghiém thic déu
duoc tuéi nuéc ngot moi ngay cho dén thoi diém
14 NSXG, trudc khi chia ra tudi theo phuong phap
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truyén thong (méi ngay) va tudi theo dén cam bién
Chameleon va tudi voi cac muc do man khac nhau.

2.3.2. Phuong phap thu mau va phan tich mau

Tan sudt tudi va lugng nudc tudi duoc ghi nhan
sau moi lan tudi (str dung coc cé chia vach thé tich
dé ghi nhan luong nudc).

Mau dat duoc thu vao cac giai doan sinh
truéng quan trong cua cay trong: 7 ngay sau bon

phan lan 1; 7 ngay sau bon phan lan cu6i va vao giai
doan thu hoach dé danh gia cac chi tiéu vat ly va
hoa hoc. Riéng doi voi 4m do va EC (1: 5) duoc ghi
nhan lién tuc (10 ngay/lan) (Bang 1).

Mau thuc vat sé duoc danh gia cac chi tiéu
nong hoc nhu: Chiéu cao cay, chiéu dai 14, chiéu
rong 1a, duong kinh ct, d¢ Brix, chi so diép luc to
SPAD va nang suat vao giai doan thu hoach.

Bang 1. Cac phuong phap phan tich miu @it dugc st dung trong phong thi nghiém
STT | Chitiéu Don vi Phuong phap phan tich Mo ta phuwong phap
i Cho 7 - 10 g mau dat tuoi vao coc can say
1 | Am do dat % ISO 287:2017 [14] tai nhiét o 105 + 2°C dén khi dat khoi
luong khong déi
) Trich dat: nudc theo ty 1é 1: 5 va xac dinh
2 pHiso TCVN 5979:2007 [15] d6 chua bing pH k&
Trich dat: nudc theo ty le 1: 5 va xac dinh
. do dan dien bang EC ké. Sau do, dua trén
3 EC dS/em | TCVN 6650:2000 [161 | o 4o dat dé tinh vé EC dat thye t€ tai
thoi diém thu mau
(K, Na, Trich mau bang BaCl, 0,1M khong dém
4 | Ca,Mg) | cmol/kg | TCVN 6646:2000 [17] | at bang bats, U, 1V Khong dem,
o do trén may hap thu nguyén ti
trao doi
5 (K, Na) cmol./k TCVN 6646:2000 [17], | Trich bang nudc cat véi ty lé dat: nude 1a 1:
hoa tan o/ K8 TCVN 8727:2012 [18] | 5, do trén may hap thu nguyen tir
N hiu , . , 5 ax s ) 1A
dun Phuong phap so mau | Trich mau dat twoi bang KC1 2M theo ty 1&
6 (NH +gN .\ mg/kg theo Bremner (1966) | dat: dung dich trich 1a 1: 10, do theo
4" ; \ A , 2
NO;-N) [19] phuong phap so mau trén may quang pho
P hitu Phuong php Olsen Trich ,mau bang NaHCO, Q,SM o pH 8,5,
7 dun mg/kg (1982) [20] sau d6 do theo phuong phap so mau xanh
108 Molybden trén may quang pho
Thanh , . TCVN 5257:1990 Phan tich theo phuong phap ong hut
. % cat, thit, . . A . v
8 phan co sot [21] Robinson va duoc phan loai cap sa cau
gioi theo USDA/Soil Taxonomy

2.3.4. Phuong phdp phan tich va xit Iy so liéu
S6 lieu duoc tong hop, xtt ly bang phan mém
Microsoft Excel 2019. Stt dung phan mém Minitab
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phién ban 20.0 dé phan tich thong ké, so sanh
khac biét trung binh gitra cac nghiém thic va phan
tich phuong sai bang kiém dinh Tukey.
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3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh huéng ctia quan Iy nuéc tuéi dén tin
sudt tudi, hrong nudc tudi va am do dat

Trong diéu kién nha luoi, két qua ghi nhan,
canh tac cay cu dén tudi theo cam bién 4m do dat
Chameleon c6 tan suat tuéi dao dong khoang 2 - 3
ngay/lan so voi tan suat twéi moi ngay ctia nong
dan. Trong khi lwong nudc twdi ghi nhan duoc &
cac nghiém thic tuodi theo cam bién Chameleon
dao dong trong khoang 10,0 - 11,9 L/chau, thap
hon so véi lwong nudc tudi twdi trung binh & cac
nghiém thtc tudi theo nong dan 1a 21,7 L/chau &
ca ba mtic 0 man (Hinh 1).

Theo Provin va Pitt (2001) [22], khi muic do
man trong ving ré ting lén, nuodc sé it di vao goc
ré hon va doi khi c6 thé kéo ra khoi viung ré. Diéu
nay c6 thé gidi thich cho tinh trang gidm dan
luong nudc tudi khi ting néng dd man cda nudc,
cu thé khi tuoi theo cam bién Chameleon, nghiém
thitc tudi nude man 0,5%o va 1%o0 cé luong nudce tudi
lan luot 1a 10,5 L/chau va 10,0 L/chau, thap hon so
v6oi nghiém thace tudi nudc ngot 1la 11,9 L/chau

(Hinh 1). Cay khong hap thu duoc nuéc do man
nhung qua trinh thoat hoi nudc ctia 14 van dién ra
binh thuong lam mat can bang nuéc gay han sinh
ly, gay thiéu nudc nghiém trong. Viéc tang ap suat
tham thau trong dat man qua mic l1a nguyén nhan
quan trong nhat gay hai cho cay trong trén dat
man.

Nhin chung, ap dung ky thuat tuw6i theo chi thi
cam bién Chameleon giup tiét kiém 45,1 - 53,8%
luong nudc tudi so véi phuong phap tudi truyén
thong (moéi ngay), nhung khong lam thay déi 4m
do dat (Hinh 2). Sau giai doan 14 NSXG, 4m d¢ dat
cta tat ca cac nghiém thic dao dong trong khoang
20 — 40% va khac biét khong cé y nghia thong ké
(p < 0,05) khi so sanh voéi nhau tai cung thoi diém.
Viéec duy tri 4m d¢ dat rat can thiét cho su sinh
truéng cta cay trong, su sinh trudng va niang suat
cay trong sé bi anh hudng néu khong duoc cung
cap da nudc, hoac khi bi ngap ung do tudi nudc
qué nhiéu, thuc vat bi cang thang oxy héa va dan
dén roi loan trao déi chat va tc ché ting truong
[23].

25
:§ 20 5.1%
ﬁ =15 7 5% 3.8%  mTudi theo nong
ERS dan
=2 510
on 3 5 O Twdi theo cam
§' bién Chameleon
— 0

0%o 0.5%o0 1%o0

Noéng dg man

Hinh 1. Téng heong nwedc twdi ghi nhan duoc trong qua tinh canh tac cay ct dén
trong diéu kién nha ludi (L/chau)

45
40
35
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25
20

Am do dét (%)

15

40

60 80
NSXG

-~ - Cham-0
®— Cham - 0.5
—&— Cham - 1
sanadiens No -0
——-No-05
No-1

100

Hinh 2. Anh hudng ciia k§ thuat tieéi va mirc @9 mén nuéc twdi len gia tri EC dat (1: 5) (dS/cm)

trong sudt théi gian sinh truéng ciia cay ci dén
Ghi chu: ns: Khac biét khong co y nghia ¢ muic 5% thong qua phép kiém dinh Tukey. Trong do, No:
Tuoi moi ngdy; Cham: Tuoi theo cam bién Chameleon; 0: 0%, 0.5: 0,5%o; 1: 1%o.
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3.2. Anh huéng clia quan 1y nuéc tudi dén cac va tudi méi ngay chua cho thay sy khac biét & cac
dc tinh ho4 hoc dit noéng do twoi man 0%o va 0,5%o0. Trong khi d6, nghiém

321 Gid tri EC (I: 5) dit thitc tudi nuwoc man & nong do 1%. theo cam bién 4m
do Chameleon c6 gia tri EC (1: 5) thap hon c6 y
nghia thong ké so voi nghiém thic tw6i méi ngay ké
tir sau thoi diém 37 NSXG (Hinh 3).

Gia tri EC ctia tat ca cac nghiém thtc ting trong
su6t qua trinh sinh trudng ctia cay ct dén. Gia tri EC
cta cac nghiém thirc tudi theo cam bién Chameleon

18 —&—Cham-0 1,8 —o—Cham-0.5 18 —o—Cham -1 .
516 —e—Ne-o0 6
L1a 14
E ¥
~12 12
210 1,0
L@O,S 0.8
Sos 0,6
B 04 04
=02 02 8
0,0 0,0
0 20 40 60 80 100 120 0 20 40 60 80 100 120 0 20 40 60 80 100 120
(a) (b) NSXG (c)

Hinh 3. Anh hudng ciia k§ thuat tuéi va ndng do mén nude tudi 0% (a), 0,5%o (b) va 1%o (c) dén gié tri
EC dat (1: 5) (dS/cm) trong suét thoi gian sinh trudng cta cay cu dén

Ghi chu: Tai cung mot thoi diém, cdc nghiém thitc theo sau béi mot hodc nhiéu chir cdi khac nhau
thi khac biét co y nghia thong ké ¢ muic p < 0,05 thong qua phép kiém dinh Tukey. Trong do, No: Tudi
moi ngdy; Cham: Tuor theo cam bién Chameleon; 0: 0%, 0.5: 0,5%o; 1: 1%o.

Po din dien (EC) trong dat trén thuc t& chiu nghiém thttc tudi theo nong dan. Piéu nay co thé
giai thich bang viéc giam luong nuéc min tudi cho
cay, tir do giup giam luong mudi tich liy vao dat,
qua do gia tri EC ghi nhan duogc ¢ cac nghiém thirc
twdi man theo cam bién co xu hudéng thap hon so
v6i phuong phap tudi theo cam quan ctia nong dan
& cung muc do man cia nudc tuoi.

3.2.2. Hiam lirong natri hoa tan

anh huong ctia d6 man va cac ion, theo Lam Van
Tan va cs (2014) [24], gia tri EC ¢c6 tuong quan
thuan v6i do man trong dat, phu hop véi ghi nhan
gia tri EC tang ti 1é véi nong do twdi man 0,5%o va
1%o trong nudc tudi (Hinh 3). Bén canh d6, cung
muc d0 man, & cac nghiém thuc tudi theo cam
bieén Chameleon c6 xu huong EC thap hon so voi
3,0
2.5

U‘_‘U‘_‘UM
o W o

(cmolc/kg)

=l
Lh

=
[=]

Ham lugng natri hoa tan

NSXG
= Cham 0 @ Cham 0.5 ECham 1 ENo 0 BENo 0.5 ENol

Hinh 4. Anh hudng ciia ky thuat tuéi va mirc 6 mén nuéc twdi dén ham luong natri hoa tan trong dat
(cmol./kg) trong sudt thoi gian sinh truedng cia cay ci dén
Ghi chu: Tai cung mot thoi diém, cdc nghiém thitc theo sau béi mot hodc nhiéu chir cdi khac nhau
thi khac biét co y nghia thong ké ¢ muic p < 0,05 thong qua phép kiém dinh Tukey. Trong do, No: Tudi
moi ngdy; Cham: Tiroi theo cam bién Chameleon; 0: 0%, 0.5: 0,5%o; 1: 1%o.

Ham luong natri hoa tan c6 xu huéng ting Kkhong c6 y nghia & mic 5% va dao dong tix 0,8 - 1,2
trong qua trinh canh tac (Hinh 4). Tai thoi diém cmol./kg. Dén thoi diém sau bon phan lan cuéi
treoc xuodng giong, cac nghiém thic khac biet (55 NSXG), nghiém thic tuéi man 0,5%0 theo cam
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bién Chameleon c6 ham lwong natri hoa tan 1a 1,2
cmol./kg va thap hon c6 y nghia thong ké so voi
nghiém thac twéi theo cdm quan nong dan voi
cung murc do man 1a 2,0 cmol /kg. Tai thoi diém
thu hoach, cac nghiém thic tudi theo cam bién
Chameleon c6 ham luong natri hoa tan thap hon
c6 y nghia thong ké (p < 0,05) so voi cac nghiém
thitc tudi theo cam quan nong dan (moi ngay) khi
so sanh ¢ cling mac do man 0,5%o va 1%o. Két qua
cho thay, viéc tudi theo cam bién gitp gidm ham
luong natri hoa tan tich luy tir nudc tudi nhiém
man vao trong dat canh tac.
3.2.3. Ham lrong dam hitu dung trong dat

40

(mg N/kg)
] [¥¥)
S 8

—_
=]

=}

Ham heong dam hitu dung

Pam hiru dung trong dat la mot trong nhing
yéu to then chot anh huong dén su sinh trudong va
phat trién sinh khoi cta cay trong. Ham luong dam
hiru dung khong c6 khac biét y nghia thong ké &
giai doan dau vu (p > 0,05; hinh 5), dao dong tir 5,8
- 18,8 mg N/kg. Tai giai doan 10 ngay sau bon
phan lan cudi va giai doan thu hoach, cac nghiém
thic twoi theo cdm bién 4m do dat Chameleon véi
muc do man 0%o va 0,5%0 c6 ham luong dam hiu
dung tr 20,1 — 31,1 mg N/kg, cao hon cé y nghia
thong ke (p < 0,05) so voi cac nghiém thic con lai
(11,4 - 18,6 mg N/kg).

NSXG
OCham 0 BCham 0.5 BCham 1 ENo 0 BNo 0.5 BNo 1

Hinh 5. Anh huéng ctia ky thuat tudi va mirc 0 min nuéc tudi dén ham lwong dam hiru dung trong dat
(mg N/kg) trong suét thoi gian sinh trieéng ctia cay ct dén
Ghi chu: Tai cung mot thoi diém, cdc nghiém thic theo sau boi mot hodc nhiéu chir cdi khac nhau
thi khac biét co y nghia thong ké ¢ muc p < 0,05 thong qua phép kiém dinh Tukey. Trong do, No: Tuoi
moi ngdy; Cham: Tiroi theo cam bién Chameleon; 0: 0%, 0.5: 0,5%o; 1: 1%o.

3.2.4. Ham lirong lan dé tiéu trong dat

Kha ning cung cap lan cho cay duoc thé hién
qua két qua phan tich lan dé tiéu trong dat. Su
chuyén ddi cac dang lan tir cac dang lién két hitu
co hay bi c6 dinh chuyén hoa thanh P dé tiéu
50

4
o

Ham lhrong lan dé tiéu

[¥5)
o

(mng/kg)

—
o

[
(==}

trong dat phu thuoc rat nhiéu vao pH cua dat, pH
dat thap (pH < 4,5) hodc qua cao (pH > 8) P ¢ dang
kho tiéu hodc bi két tua, 1an & dang dé tieu khi pH
dat & nguong trung tinh.

55 105
NSXG

OCham 0 BCham 0.5 BCham 1 ENo 0 ENo 0.5 ANo 1

Hinh 6. Anh huéng ctia ky thuat tréi va mitc d6 miin nu6e tuéi dén ham lugng 1an d& tieu trong dit (mg
P/kg) trong suét thoi gian sinh trdng ctia cay cti dén

Ghi chu: Tai cung mot thoi diém, cdc nghiém thic theo sau boi mot hodc nhiéu chir cdi khac nhau
thi khac biét co y nghia thong ké ¢ muic p < 0,05 thong qua phép kiém dinh Tukey. Trong do, No: Tuoi
moi ngay; Cham: Tuor theo cam bién Chameleon; 0: 0%, 0.5: 0,5%o; 1: 1%o.
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Két qua & hinh 6 cho thay, ham luong lan dé
tieu khong c6 nhiéu bién dong & giai doan dau vu,
dao dong tir 20 - 27,9 mg P/kg. Tai thoi diém 55
NSXG va thoi diém thu hoach (105 NSXG),
nghiém thitc khong tudi man theo chi thi cia cam
bién Chameleon c6 ham luong lan dé tiéu cao hon
va khac biét c6 y nghia (p < 0,05) so véi cac
nghiém thic con lai. Két qua trén phu hop voi két
qua nghién cttu cta Yang va cs (2022) [25], theo
d6 twdi man lam giam ham luong 1an dé tiéu trong
dat do céc cation trong nudc man két hop voi lan
tao phttc khé tan.

3.3. Anh hudng ctia ky thuat tu6i va nong do
min nuéc tudi dén s sinh trieong va sinh khéi cay
cti dén

3.3.1. Chi tiéu sinh truong

Két qua ghi nhan chi tiéu sinh trueong cia cay
ctt dén vao thoi diém thu hoach khong bi anh
hudng béi luong nudc cung cap cho cay ¢ hai ky
thuat tuoi va nong do man trong nuodc tudi (Bang
2). Chi tieu chiéu cao cay dao dong trong khoang
24 - 27,5 cm, bén canh chi tiéu chiéu dai 14 va
chiéu rong 14 tuwong tng lan luot 1a 20,3 - 21,8 cm
va 6,93 — 8,83 cm.

3.3.2. Chi tiéu nang suat

Két qua ghi nhan duoc nang suat khac biét co
y nghia thong ké & mic 5% gitta cac nghiém thirc

(Bang 2), ning suat ct cao nhat1a 66,4 g (Cham 0)
va thap nhat 1a 54,1 g (No 1). Trong cting muc do
man cua nudc tudi, ning suat ci dén cua hai
phuong phap tudi: Theo cam bién Chameleon va
tudi moi ngay theo cam quan ctia nong dan khac
biet khong co y nghia thong ké khi so sanh voi
nhau.

So sanh trong cung phuong phap tudi, nong
d6 man cta nuoc tudi gia tang gay anh huong dén
ning suat ct dén. Khi twdi man véi nong do 1%o
theo cam bién Chameleon, niang suat ct dén dat
54,5 g/chau va thap hon cé y nghia thong ké &
muc 5% so voi nghiém thitc khong twdi man theo
cam bién dat 66,4 g/chau.

Do Brix cta cay cu dén (Bang 2) c6 xu huong
tang khi tang néng d6 man ctia nudc tudi. Khi so
sanh cung ky thuat tuéi, viéc tuéi nudec man 0,5%o
va 1%o lam gia tang d¢ Brix ctia ctt dén va khac biét
c6 y nghia thong ké & muc 5% so vdi viec tudi nudc
ngot. Diéu nay duoc gidi thich rang, khi cay trong
ti€p xuc v6i moi truong cé nong do mudi cao,
ching sé trai qua cang thang thim thau. Dé duy
tri 4p suat thdm thau can bang, cay tich liy cac
chat hoa tan nhu duong va cac hop chat hitu co
trong té bao cta chung. Diéu nay lam ting ham
luong duong trong cac phan an duoc ctia cay [26].

3.3.3. Ham lrong diép luc t0 trong I4

Bang 2. Két qua ghi nhan chi tiéu sinh truedng va ning sudt ct dén tai thoi diém thu hoach

Nghiém thite Cl}iéu cao C}}iéu dai Chiéu rong | Nang sufit ciu | PoBrix | Chi 56 diép
cay (cm) 14 (cm) 14 (cm) (g/chau) %) luc t6 SPAD
No 0 25,7 21,8 8,33 59,9 6,40 49,6
No 0.5 24,0 20,3 8,33 58,0%" 10,0 53,87
No 1 25,7 21,5 7,83 54,1° 9,70° 61,5
Cham 0 27,5 23,7 8,83 66,4 6,30 48,8"
Cham 0.5 22,8 20,7 6,93 60,5% 10,0 55,3
Cham 1 24,0 20,5 8,10 54,5 10,0 62,1
Mtic y nghia ns ns * * *
CV (%) 8,20 10,3 9,40 7,20 13,5 7,80

Ghi chu: CV: Hé so bién dong. Trong cung mot cot cdc so ¢ chir theo sau giong nhau thi khac biét
khong co y nghia thong ké; ns: Khac biét khong co y nghia thong ké; *: Khac biét co y nghia thong ké
5%. Trong do, No: Tuoi moi ngay; Cham: Tuoi theo cam bién Chameleon; 0: 0%, 0.5: 0,5%.; 1: 1%o.
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Ham lwong diép luc trong la duoc danh gia
thong qua chi s6 SPAD trong 14 cay cu dén. Két
qua ghi nhan chi s6 SPAD déu tang lén khi tang
nong do man ctia nuoc tudi tir 0,5 - 1%o va & muc do
twoi man 1%. cho thay, su khac biét c6 y nghia
thong ké so voi cac nghiém thic twoi khong min
(p < 0,05; bang 2). Theo Lé Ngoc Phuong va cs
(2018) [27], ham lwong diép luc t6 ting gitp qua
trinh quang hop ctia cay gia ting, tao ra nhiéu
carbonhydrate dé phuc vu cho su sinh truéng ctia
cay trong diéu kién bat loi. Piéu nay minh chung
cho viéc cay cu dén da gia tang ham luong diep luc
to dé thich nghi voi diéu kién nudc nhiém man.

4. KET LUAN

Ung dung ky thuat twéi dua vao chi thi ctia
cam bién 4m d¢ dat Chameleon trong canh tac cay
ctt dén v6i cac muc do twoi man 0%o, 0,5%o, 1%o
trong diéu kién nha luoi cho thdy, hiéu qua tiét
kiém tan suat tuoi va giam tir 45,1 - 53,8% luong
nudc tudi so voi phuong phap tudi truyén thong
ctia nong dan (tudi moéi ngay), nhung van dam bao
duoc su sinh treong va nang suat ctia cay ct dén.

Su tich luy man trong dat sau khi st dung
nudc twdi nhiém man cho cay ct dén dugc thé
hién qua cac chi s6 EC, natri hoa tan tich luy trong
dat, chi s6 nay cang cao khi néng do min trong
nudc tudi tang lén. Tudi theo chi thi ctia cam bién
Chameleon giup lam giam thiéu su tich luy man
trong dat cé y nghia & muc 5%. Ngoai ra, viéc st
dung cam bién trong canh tac cay ct dén ciing cho
thay hiéu qua cai thiéen dinh dudng trong dat tot
hon, ham lwong N hitu dung c6 sy khac biét (p <
0,05) sau giai doan bon phan lan cudi va khi thu
hoach ¢ néng @9 twdi man 0% va 0,5%o, cling voi
ham luong P dé tiéu ctia nghiém thic tudi theo
cam bién cao hon c6 y nghia thong ké & muc 5% so
vOi tudi truyén thong cung muc do tudi man 0%o.

Viéc tudi man véi nong do 1%o lién tuc tir thoi
diém 15 NSXG lam han ché kha nang sinh truong
va nang sudt cta cay ca dén.
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SOIL MOISTURE SENSOR IMPROVES WATER USE EFFICIENCY
AND YIELD OF THE UPLAND CROP UNDER CONDITIONS OF DROUGHT AND SALINE WATER
INTRUSION IN THE VIETNAMESE MEKONG DELTA
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Summary

Finding alternative crops and applying advanced technological solutions to adapt to drought and
salinity conditions is of utmost urgency in the Vietnamese Mekong delta (VMD). The Chameleon
soil moisture sensor (Chameleon) was applied to monitor soil moisture providing information for
crop irrigation decisions. The greenhouse trial was conducted to investigate the influence of soil
moisture sensors on beetroot (Beta vulgaris L.) cultivation regarding water use, soil salinity,
growth, and yield in conditions experienced throughout areas of the VMD spatially affected by
salinity and drought. Beetroot was irrigated with either regular irrigation keeping the soil wet to
mimic conventional farmers’ irrigation in the VMD or using Chameleons to schedule irrigation as
required. Additionally, irrigation treatments were applied using saline water concentrations of
0%o, 0.5%0 and 1% as salinity of irrigation water is a problem in the VMD. In comparison with
conventional irrigation, Chameleons helped to save 45.1%, 52% and 53.8% of water applied for the
non-saline, 0.5% and 1% treatments respectively, without yield compromise. Irrigation
scheduling with Chameleons also resulted in significantly less soluble sodium but more available
nitrogen being present in the soil 50 days after sowing compared to conventional irrigation.
These findings suggest that the use of Chameleon can aid in the provision of food security and
households’ livelihoods under complex climate change contexts.

Keywords: Chameleon, drought, soil moisture sensor, saltwater intrusion, water saving.
Ngay nhan bai: 25/7/2024

Ngay chuyén phan bién: 01/8/2024

Ngay thong qua phan bién: 23/10/2024

Ngay duyét dang: 29/11/2024
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PHAN BO KHONG GIAN TRU LUONG CAC-BON HUOU CO
TRONG DAT VUNG DONG BANG SONG HONG
Nguyén Thanh Tuin® " H6 Quang Pitc?, Tran Thiy Chil

!Bao tang Thién nhién Viét Nam
“Vién Tho nhuong Nong hoa

* Email: legis_tuan@vnmn.vast.vn

TOM TAT

bat 1a mot he thong leu trit cac-bon quan trong trong cac hé thong luu trir cac-bon trén can. Pong
bang song Hong (PBSH) 1a noi c6 hoat dong san xuat nong nghiép lau doi & nudc ta, cac hoat dong
c6 nhitng tac dong 16n dén chat luong dat, dac biét 1a luong cac-bon hitu co trong dat (SOC). Do dd,
nghién ctru sy phan bo khong gian trit luong SOC ving PBSH cung cap cho nhimg nha hoach dinh
thong tin hitu ich vé trit luong SOC ¢ thoi diém hién tai duoi cac loai stt dung dat chinh ving DPBSH.
Day 1a co s& dé dé xuat cac giai phap quan ly st dung dat hieu qua dé tang cuong tich lily SOC va
giam phat thai khi nha kinh, lién quan dén chién luoc phat trién néong nghiép, nong thon trong
tuong lai. Nghién ctru da thu thap, xt Iy va phan tich tap mau dat tai 753 diém, stt dung phuong
phap Kriging thong thuong dé uéc luong su phan bo khong gian trit luong SOC viing PBSH & 16p
dat 0 - 1 m nam 2022. Két qua da xac dinh duoc trit lwong SOC trung binh viing PBSH 1a 97,02 +
0,02 tan/ha. Khu vuc déng bang tinh Quang Ninh va thanh pho Hai Phong c6 trir luong SOC dén
do sau 1 m 1a 16n nhat, khoang 137 tdn/ha, thap nhat 1a khu vuc dong bang thuoc thanh pho Ha
Noi. Trit tong SOC trung binh & dat chuyén trong lua, dat trong cay hang nam khac, dat trong cay
lau nam va dat dong co cta ving DBSH trong 1op dat 0 - 1 m 1an luot 1a 54,74 - 181,59 tan/ha, 54,77 -
174,72 tan/ha, 54,49 - 182,05 tdn/ha va 59,17 -152,20 t4n/ha.

Tt khéa: Kriging, dia thong ké, trit Irong SOC, PBSH.

1. DAT VAN BE

SOC doéng vai tro dac biét quan trong doi voi
do phi nhieu caa dat [1], su phat trién cua cay
trong [2], chi phoi cac qua trinh ly hoc, héa hoc va
sinh hoc trong moéi truong dat [3] va chu trinh cac-
bon toan cau [4]. SOC 1a hop phan 16n nhat cta bé
cac-bon trén can cua trai dat (> 1.500 Gt C) [5].
Theo Smith (2008) [6], nhiing thay déi nho trong
bé SOC c6 thé gay ra tac dong dang ké dén nong
do CO, trong khi quyén.

Do @6, viec danh gia va giam sat tric luong
SOC c6 y nghia quan trong khong chi d6i voi bao
ton dat ma con doi véi chién luoc giam thiéu su gia
tang ham luong cac-bon trong khi quyén. Viec udc
tinh trit luong SOC & cac bé chira SOC va xem xét
su phan hoéa chung 1a rat can thiét, cung cap co s&
cho viéc xac dinh tin chi cadc-bon & dat canh tac
nong nghiép, nho d6 nguodi nong dan co thé nhan
duoc kinh phi tir viéc ban tin chi nay [7].

Trix luong cac-bon 1a khéi luong cac-bon tuyet
d6i ctia mot bé cac-bon & mot thoi diém nhat dinh
[8]. Do @0, trix lwong SOC 1a khai luong SOC tuyét
doi ctia bé SOC & mot thoi diém nhat dinh. Trit
luong bé SOC duogc xac dinh boi ham luong SOC,
dung trong dat va do day tang dat.

DBSH 1a dong bang lon thtt 2 cta Viét Nam
voi dien tich khoang 1.335.000 ha (chi xem xét dat
viung déng bang), trong do dién tich cta 8 loai dat
chinh dang duoc sit dung dé canh tac nong nghiép
gom: (1) dat phu sa glay - 288.450 ha, (2) dat phu
sa khong duoc boi trung tinh it chua - 157.650 ha,
(3) d@at phu sa c6 tang loang 16 do vang - 51.445 ha,
(4) dat phu sa duoc bdi trung tinh it chua - 45.131
ha, (5) dat man trung binh va it - 43.189 ha, (6) dat
xam bac mau trén phu sa c¢6 - 19.513 ha, (7) dat
phén tiém tang sau - 8.659 ha, (8) dat phén hoat
dong sau - 38.244 va 4 loai st dung dit nong
nghiép chinh 1a: Dat trong ltua nuodc, dat trong cay

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 + 2 - THANG 1/2025 73



KHOA HOC CONG NGHE

hang nam khac, dat trong cay lau nam, dat nong
nghiép khac. Bén canh nhiing tac dong tich cuc,
tai nguyen dat vung DBSH dang phai doi mat voi
mot s6 thach thitc 16n nhu: Sy thiéu hut lugng phu
sa boi dap hang nam, viéc stt dung phan bén vo co
ngdy cang tang, chuyén déi dat san xudt nong
nghiép sang phi nong nghiép... Nhitng van dé nay
c6 thé anh hudng truc ti€p dén chat luong dat ndi
chung, trit lwrong SOC ndi riéng, xa hon nira la anh
hudéng dén luong khi nha kinh phat thai tir dat,
phat trién nong nghiép bén vimng, diac biét trong
boi canh bién d6i khi hau dang dién bién phttc tap
hién nay.

bé theo doi, giam sat va danh gia su thay déi
trit lwong SOC & ving DBSH, can thiét phai xay
dung dir lieu hay ban d6 phan bé trit luong SOC.
Muc dich ctia nghién cttu nay la danh gia sy phan
b6 trix lwong SOC dén do sau 1 m ving DBSH hién
nay.

2. PHUONG PHAP NGHIEN CUU VA DU LIEU
2.1. Phuong phép thu thap mau dat

Khu vuce nghién cttu duoc chia thanh cac don
vi ddong nhat twong doi vé loai dat, dia hinh twong
d6i (van cao, van trung binh, van thap, tring),
thanh phan co gioi, loai stt dung dat dé xac dinh
cac vi tri 14y mau. Theo Aguilar-Barojas (2005) [9],
s6 luong mau duwoc xac dinh theo cong thic:

_ Nipg

Trong do: p 1a ty 1é wéc luong co mau q = (1 -
p); d 1a khoang tin cay (hay bién do sai s6 hay sai
s6 cho phép la mic do chinh xac yéu cau); N la
kich thudc tong thé; z 1a diém s6 chuin tuong ting
voi do tin cay. Kich thudc téng thé duoc duoc xac
dinh tir s6 luong cac khoanh vi trén ban dé tuong
doi dong nhat vé loai dat va loai stt dung dat (don
vi canh quan), hinh thanh ti dit liéu 8 loai dat duoc
trinh bay & trén va 4 loai sit dung dat chinh viing
DBSH (dat chuyén trong laa, dat trong cay hang
nam khac, dat trong cay lau nam (cay an qua), dat
déng c6). Dién tich khoanh vi l6n hon 6,25 ha, vi

én tich khoanh vi 16n hon 6,25 ha, vi dién tich
khoanh vi toi thiéu & ban do dat ty l¢ 1:50.000 1a
12,5 ha. Cac doi twong nghién cttu (khoanh vi) da
xac dinh duoc gém 1.122.938 vj tri.

Theo két qua tinh toan c& mau cho tong thé
nghién ctu toi thiéu 1a 384 vi tri khao sat va thu
thap mau. Tuy nhién, dé nang cao do chinh xac,
nghién cttu da ting so diém ldy mau lén 2 lan
nham giup cai thién hiéu suat 1ap ban dé trir luong
SOC ky thuat so [10]. Téng so6 luong vi tri khao sat
va thu thap mau la 735.

Nguyeén tic phan b6, thu thap mau dat dai dien
phai dam bao cho su bién thién cta téng thé
nghién ctu. Vi tri thu thap mau dat duoc phan b6
theo cong thirc cia Gustavo va Alain (2016) [11].

Np x5y
nh=E

oT— — Xn
s Np¥5h

Trong d6: nh 1a s6 mau dat ctia tang thit h; n 1a
téng s6 mau ctia téng thé; N, 1a dién tich cta tang
thir h; S, 1a do lech chudn cua tang tht h; L 1a so
luong tang. Tang duoc st dung dé phan bé trong
nghién ctru 1a loai dat. Vé ban chat, cac mau duoc
phan b6 theo ty 1é dién tich cta ting loai dat so voi
téng dién tich cta 8 loai dat.

Doi véi tang mat, mau dat téng hop duoc thu
thap ttr 5 vi tri theo so @6 hinh vuong kich thuéc 90
X 90 m voi 4 vi tri tai 4 goc va 1 vi tri tai trung tam
cta hinh vuong. Déi véi cac ting dudi ting mat
dén do sau 1 m, cac mau dat don duoc thu thap
theo tang dat phat sinh tai vi tri trung tAm cta hinh

am cta hinh vuong. Cac dung cu thu thap mau
dit gdom: Ong dung trong, dung cu hd tro lay mau
dung trong, khoan tay, bua chuyén dung, thudng,
dao, thudoc...

2.2. Phuong phap phan tich ham liegng SOC va
dung trong dat

Ham luong SOC trong nghién ctu dugc xac
dinh theo TCVN 8941:2011 [12] va duoc thuc hién
trong diéu kién phong Vilas. Dung trong dat duoc
xac dinh theo TCVN 6860:2001 [13].

2.3. Phuong phap Kriging thong thuong

Phuong phap Kriging la mot phuong phap
phan tich dia thong ke, 1a phuong phap noi suy
chinh x4c dé xac dinh cac gia tri cho cac vi tri chua
c6 sO lieu. Noi suy Kriging c6 10 phuong phap.
Trong nghién ctu nay, phuong phap Kriging
thong thuong duoc st dung vi tinh hiéu qua va
phé bién trong phan tich dia thong ke [2], thuong
duoc st dung dé udc tinh trir lwong SOC & do sau
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tang dat lon, kho xac dinh duoc cac yéu to nhu khi
hau, 16p pht, dia hinh, dic biét 1a & viung dong
bang anh huéng dén ham luong SOC va dung
trong dat, do d6 kho c6 thé st dung cac phuong
phap phan tich da bién. Phuong phap Kriging
thong thuong la phuong phap wdc tinh gia tri tai vi
tri khong c6 dit liéu bang cach tinh trung binh cé
trong so tuyén tinh tir cac diém di liéu 1an can da
co dit lieu do dac hoac quan trac. Dé c6 duoc két
qua uwdc tinh ddm bao d¢ tin cay can phai lua chon
duoc mo hinh phuong sai ly thuyét phit hop cho
tap dix liéu nghién ctu [14].

Biéu @6 phuong sai hodc ban phuwong sai giup
dinh luong twong quan khong gian cua doi tuong
nghién ctu. Biéu do6 nay biéu dién gia tri phuong
sai hodc ban phuong sai cac gia tri do theo khoang
cach gitta cac diém. Cac thong s can quan tam
tréen biéu dé6 ban phuong sai gom: Phuong sai
nguong (Sill), phwong sai chan (Nugget), khoang
cach twong quan khong gian (Range) va ty so
Nugget : Sill. Cac thong s6 nay quyét dinh mo
hinh phuong sai ly thuyét.

Phan mém Arcgis 10.6.1 duoc stt dung dé woc
tinh trit lwong SOC bang phuong phap Kriging
thong thuong. Tap dir liéu duoc phan chia ngau
nhién thanh 2 tap con theo ty 1é 80 : 20. Sau do6 cac
tap dwt lieu dwoc phan tich va loai bé gia tri ngoai
lai, kiém chimg phan b6 chuén. Tiép dén, xac dinh
mo hinh phuong sai ly thuyét, tién hanh noi suy
bang phuong phap Kriging thong thuong va kiém
chimg két qua woc tinh.

2.4. Phuong phép lua chon mé hinh phuong
sai ly thuyét

Phuong phap kiém ching chéo duoc sir dung
dé lya chon mo hinh phuong sai ly thuyét cho
phuong phéap Kriging thong thuong. Cac két qua
uwoc tinh duoc so sanh, danh gia voi két qua do
dac. Cac dai luong can bac hai sai s6 binh phuong
trung binh, dai luong sai s6 chuan hoa trung binh,
can bac hai sai s6 chudn héa trung binh, sai so
chuin trung binh duoc stt dung dé so sanh gitta
cac mo hinh phuong sai ly thuyét cho phuong
phap Kriging thong thuwong. Cac dai luong trén
duoc tinh toan bang cong cu Geostatistical tool
trong phan mém Arcgis 10.6.1.

2.5. Phuong phép kiém chimg két qua

Két qua uoc tinh trit lwong SOC trong khu vuc
nghién ctu duoc kiém chimg dua vao cac dai luong
gdm chi s6 muc do phu hop gitta két qua udc luong
va két qua do dac, dai luong can bac hai sai s6 binh
phuong trung binh. Cac dai luong duoc thé hién
trong cac cong thic ctia Willmott (1984) [15]:

| n
RMSE = .'Unz (P, — 0,)°
1J =1

d=1_ [(.n X RMSE:.JKPJ

PE=X"_,(IP,— 0| +10, —0l)*

Trong @6: n1a s6 mau; O 1a gia tri trung binh
do dac; P; 1a gia tri woc lugng th i; O, 1a gia tri do
dac thuw 1.

2.6. Dit lieu nghién ctru

Dé tinh toan cac dai luong trén, tap mau ctia
vung nghién cttu gém 735 diém (Hinh 1), duoc
chia thanh hai tap con: (1) tap huan luyén hay tap
xay dung mo hinh, (2) tap kiém chung theo ty lé
80 : 20, nghia 1a 80% tap mau dé xay dung mo hinh,
20% tap mau duoc st dung dé kiém chung mo
hinh. Viéc phan chia 2 tap mau con duoc thuc hién
ngau nhién. 735 diém duoc xac dinh dua trén ban
dé dat cac tinh vung DPBSH ty lé 1:50.000,
1:100.000 va di liéu st dung dat duoc giai doan tir
anh Landsat 8 nam 2021.

5 &

Chu giai

- Vitri lay mdu

- Ranh gi¢i tinh
Séng, hd

Hinh 1. So @b vi tri cac diém thu thap miu ving
nghién ctu
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8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Dic diém thong ké cia tap dir lieu xay
dung mo hinh

Truéc khi ap dung phuwong phap Kriging
thong thuong cho nghién ctru can thiét phai kiém
tra cac gia tri ngoai lai, phan phoi chuén cta céac
tap dir lieu dau vao, vi phwong phap nay gia dinh
tap dit lieu dau vao 1a phan phoi chuan.

3.1.1. Tap dir liéu hudn luyén

Hinh 2 cho thay, tap dir lieu huin luyén trie
luong SOC dén @6 sau 1 m cé thé ton tai cac gia tri
ngoai lai can phan tich, kiém tra va loai bo. Két qua
phan tich da chi ra 70 gia tri ngoai lai. Nhu vay,

sau xit ly gié tri ngoai lai tap dit liéu huan luyén trix
luong SOC gom 532 dit lieu.

Bieu do Box-plot ¢ia tap dif ligu huan luyén
500
480 *
480
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380
360
340

*

*

120 r“‘
100 -
80

i
40
|

Hinh 2. Biéu d6 kiém tra cac diém ngoai lai trong
tap dit lieu hudn luyén trit leong SOC dén d6 sau 1 m

[Tan sudt 10

143

:-0,0067142
is  :3.6262

+4,5717 | Median =4,
Std. Dev. : 0,432743-rd Quartile: 4,87

D& i

Hinh 3. Biéu d6 phan bé cta tap dit ieu huin luyén trit lrong SOC dén @9 sau 1 m sau khi chuyén déi

Cac gia tri thong ke ctia tap dit lieu hun luyén
cho thay, gia tri trit lwong SOC trung binh la
106,26 tan/ha, gia tri trung vi 1a 95,03 tan/ha, gia
tri Skewness 1a 2,11. Cac gia tri nay chi ra rang, tap
dir lieu huan luyén phan bo bat doi xing can st
dung ham logarit tw nhién dé chuyén ddi tap da
lieu nay 1a két qua chuyén déi, cho thay gia tri
trung binh va trung vi xdp xi bang nhau, gia tri
Skewness xap xi bang 0. Ngoai ra, biéu dé6 Normal
QQPlot cho thay, tap dit lieu huin luyén sau
chuyén déi phan bo cht yéu trén duong thing
(Hinh 4). Do d6, sau chuyén d6i tap dir lieu huan
luyéen trit luong SOC dén do sau 1 m cé phan bo
xap xi chuén.

/

/r

huén luyén trir leong SOC dén do sau 1 m sau khi
chuyén d6i
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3.1.2. Tap di liéu kiém chimg Két qua phan tich cho thay, c6 10 gia tri trong
Biéu d6 Box-plot ciia tap di liéu kiém chimng tap dir lieu kiém ching 1a cac gia tri ngoai lai. Nhu
trit luong SOC dén do sau 1 m chi ra ring, c6 thé VAV, sau khi xir Iy gia tri ngoai lai, tap dir liéu ki€ém
ton tai mot so gia tri ngoai lai trong tap dit lieu, can ching nay gom 141 gia tri do dac.
phan tich, kiém tra va loai bo (Hinh 5).

Bidu dé Box-plot cla tip dir liéu kiém chirng
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Hinh 5. Biéu d6 kiém tra cac diém ngoai lai trong tap dit liu kiém chimg trit heong SOC dén do sau 1 m

Tansudt 10 Count 141 |Skewnes
. = 0,25511

Min 14,97 [Kurtosis 17,9688

Max 114,75 |1t Quartie 185175

Mean 19,7401 |Median

Std. Dev. :2,0350 |3-d Quartile : 10,992

Hinh 6. Biéu d6 phan bé cta tap dit lieu kiém chimg trit lrong SOC dén d¢ sau 1 m sau khi chuyén dé6i
Biéu do6 phan bo cta tap dit lieu kiém ching  vay, can st dung ham can bac hai dén chuyén déi

trit luong SOC dén do sau 1 m chi ra gia tri trung  tap dit liéu ndy vé xap xi phan bé chuan (Hinh 6).
binh cua tap di liéu la 99,16 va gia tri trung vi la
90,48. Gia tri 16n nhat 1a 217,6 tdn/ha, gia tri nho
nhat 1a 24,66 tan/ha. Gia tri Skewness 1a 0,81. Do

Bang 1. Cac dai hrong kiém ching chéo va gia tri biéu d6 ban phuong sai ctia 4 mé hinh phuong sai ly thuyét
cho uéc tinh trix luong SOC dén @6 sau 1 m bang phuong phap Kriging thong thuong

3.2. Két qua lua chon moé hinh phuong sai ly
thuyét va kiém chimg két qua wdc tinh

M6 hinh ham hinh tron Gia tri M6 hinh ham hinh cau Gia tri
Sai s6 trung binh 0,0040 Sai s6 trung binh 0,0039
RMQ 0,3938 RMQ 0,3938
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Sai s6 trung binh chuin hoa 0,0098 Sai s6 trung binh chu4n hoa 0,0096
RMSSE 0,9864 RMSSE 0,9899

Sai s6 chuén trung binh 0,3994 Sai s6 chuén trung binh 0,3980
Phuong sai chan 0,1466 Phuong sai chin 0,1452
Phuong sai nguong 0,2066 Phuong sai nguong 0,2063
Range 100.066 Range 111.964

Nugget : Sill 0,7096 Nugget : Sill 0,7038

M6 hinh ham mi Gia tri Mo hinh ham Gussian Gia tri

Sai s6 trung binh 0,0032 Sai s6 trung binh 0,0045
RMQ 0,3943 RMQ 0,3937

Sai s6 trung binh chuén hoa 0,0083 Sai s6 trung binh chuin hoa 0,0111
RMSSE 1,0101 RMSSE 0,9754

Sai s6 chuén trung binh 0,3907 Sai s6 chuén trung binh 0,4037
Phuong sai chan 0,1357 Phuong sai chan 0,1542
Phuong sai nguong 0,2127 Phuong sai nguong 0,2064
Range 145.106 Range 95.009

Nugget : Sill 0,6380 Nugget : Sill 0,7471

Ghi chu: RMQ: Can béc hai sai so6 binh phuong trung binh; RMSSE: Can bdc hai sai s6 binh phuong
trung binh; Range: khoang cach tuong quan khong gian.

Truéc khi ap dung phuwong phap Kriging
thong thuong cho nghién cttu nay, gia dinh da liéu
trit luong SOC dén do sau 1 m 1a tinh tai, nghia 1a
mtrc bién thién cac gia tri nay 1a nhu nhau trong
khu vuc nghién ctu. Theo Webster va Oliver
(2007) [14], c6 4 mo hinh phuong sai ly thuyét phd
bién ap dung trong phuong phap Kriging thong
thuong gom: Mo hinh ham hinh ciu, mé6 hinh ham
mi, mo6 hinh ham Gau, m6 hinh ham hinh tron.
Do vay, nghién cttu nay tap trung vao viéc lya chon
1 trong 4 m6 hinh phuong sai ly thuyét nay.

Két qua xac dinh mo6 hinh phuong sai ly
thuyét t6i wu cho phuong phap Kriging thong
thuong woc tinh trit luong SOC (Bang 1). Két qua
cho thdy, cac dai luong sai s6 trung binh (ME), sai
s6 trung binh chuin héa (MSE), sai s chuin

trung binh (ASE) ctia m6 hinh ham ma cé gia tri
nho nhat trong 4 mo hinh phuong sai ly thuyét.
Gia tri RMSE ctua 4 mé hinh x4p xi nhau. Dai
luong RMSSE ctia cac mo hinh co ban gan véi gia
tri 1 nhung mo hinh ham mit va moé hinh ham cau
la gan 1 hon mo6 hinh ham hinh tron va mo6 hinh
ham Gau (1,0101 va 0,9899) (Hinh 7). Hiéu ASE va
RMSSE ctia m6 hinh ham mi 1a nhé nhat (0,0036).
Hon nita, gia tri Nugget, ty s6 Nugget : Sill cia mo
hinh ham mi 1a nho nhat trong 4 mo hinh (Hinh
8).

Két qua kiém chimg gitra két qua woc tinh triv
luong SOC dén do sau 1 m bang phuong phap
Kriging thong thuong voi tap dit lieu kiém chimg
trit lwong SOC dén @6 sau 1 m cho thay, RSME voi
mo hinh phuong sai ly thuyét ham ma 13 36,48
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tan/ha, gia tri mdic do phu hop cta mo hinh la  Kriging thong thuong uwoc tinh trit lugng SOC dén
0,67. Do vay, mo6 hinh ham ma la mé hinh phuong @06 sau 1 m ving PBSH.
sai ly thuyét phu hop nhat cho phuong phép

1.02 0.012
1.01 0.01
1

0,008
0.99

0.006
0.98

0.004
0.97
0.96 0,002
0.95 0

Hinh tron Hinh cau Hinh mu Hinh Gau

mmmm RMSSE  e====Hij¢u ASE vd RMSE

Hinh 7. Biéu @6 RMSSE va hiéu ASE v6i RMSE ctia 4 mé hinh phuong sai ly thuyét

0.16 0.76
0,155 LTh
0.72

0.15
0.70
0,145 0.68
0.14 0.66
0.64

0,135
0.62
UL 0.60
0.125 0.58

Hinh tron Hinh cau Hinh ma Hinh Gau

m Nugget —e==Nugget:Sill

Hinh 8. Biéu d6 gia tri Nugget va ty s Nugget : Sill ctia 4 mé6 hinh phuong sai ly thuyét
v 10!
4658 .

407
34
29
238

1747

1,165
0,582 -
0 01X 024 036 052 066 0791 0% 1055 1187 1319 1451

- Model ¢ Birved o Averaged Khodng céch (m) h10"5
Hinh 9. Biéu d6 ban phuong sai ctia mo6 hinh ham mii cho phuong phap Kriging thong thuong
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3.3. Trit luong SOC dén d6 sdu 1 m

Trén ban d6 trit luong SOC dén do sau 1m
vung DBSH ty 1é 1:250.000, trit lrong SOC trung
binh 14 97,02 + 0,02 tan/ha, do léch chuén la 21,65
tan/ha. Viing gan ctta hé thong song Thai Binh cé
trit luong SOC dén do sau 1 m, cao hon so vdi
vung trong noéi dia ha lvu song Thai Binh va ha luu
hé thong song Hong (Hinh 10). Khu vuc co trie
luong SOC cao nhit ndm gan cta song Bach
Ping, song Cam, song Vian Uc, trong khi d6 khu
vuc co trit lwong SOC thap nhat tap trung cha yéu
& ving ta ngan va hitu ngan song Hong doan chay
qua thanh phé Ha Noi va tinh Hung Yen. 5 cép
phan loai trit lwvong SOC vung nghién ctu duoc
phan loai theo su phan hoa tu nhién. Cac khoang

eo su phan hoa tu nhién. Cac khoang nay thé
hién su phan hoa ro nét nhat cho trir luong SOC
vung nghién ctru.

O 16p dat 0 - 1 m, trit luong SOC cao nhét 1a
135 - 183 tan/ha, tap trung & vung gan clra song
Bach Ping, song Cam, song Van Uc trén dia phan
thanh pho Hai Phong va vung ti€p giap gitta tinh
Hai Duwong, Quang Ninh. Tr& luong SOC tir 115 -
135 tan/ha phan b6 rai rac ¢ ving ven bién huyén

Giao Thay, Hai Hau (tinh Nam Dinh), ving tiép
giap gitta huyén Nho Quan, Gia Vién (tinh Ninh
Binh), viing ti€p giap gitta huyén Duy Tién, Kim
Bang, thanh pho Pha Ly (tinh Ha Nam). Ngoai ra,
khu vuc cé dién tich dang ké khac cé triv luong
SOC 115 - 135 tdn/ha phan b6 & phia Dong Bac
viung DBSH, chung phan b6 rai rac xung quanh
khu vuc c6 trit luong SOC tir 135 - 183 tan/ha.

Khu vuc ¢6 trix luong SOC tir 95 - 115 tdn/ha
tap trung cht yéu & ta ngan, hiru ngan gan ctra
song Tra Ly, song Diém Ho (trung tam va ven bién
tinh Thai Binh), gan ctra song Ninh Co, ta ngan va
httu ngan séng Chau Giang (tinh Ha Nam). Mot
dién tich kha lon khac c6 trit lwvong SOC phan bo
doc trung tam tinh Hai Duong theo hudng Bac
Nam, viing tiép giap gitra 3 tinh Hai Duwong, Hung
Yén va Bic Ninh. Bon khu vuc nhoé khac phan b6 &
phia Dong Bac tinh Bic Ninh va khu vuc tiép giap
gitta huyén Yén Khanh, Yén M6 véi huyén Hoa Lu
va thanh phé Ninh Binh (tinh Ninh Binh), ving
dong bang phia Tay Bac tinh Vinh Phuc va ving
tiép giap gitra tinh Ha Nam va thanh pho Ha Noi.

N
@ ”
Vinh Phtc
®
Bac Ninh
Ha Noi L
® Quéng Ninh
Hai Dwong
2 H&i Phong
© J
Hwng Yén
®
Ha Nam
®

CHU GIAL Thai Binh
Uy ban nhén déan ® ® s
© UBND tinh Nam Binh
% UBND TP. Ha Noi

Ranh gioi tinh

Puong bo bién ®

Mat nude y 2

Ngoai pham vi Ninh Binh

Ranh gioi ving nghién ctru
Trir lwgng SOC (tan/ha)

54 - 80

80-95

95-115

115-135 Ty Ié 1:250.000

135- 183 - — —

Hinh 10.' So @0 trit lugng SOC dén @6 sau 1 m viing PBSH
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Hinh 11. Biéu d6 trit irgng SOC trung binh va d¢ léch chuin & 16p @4t 0- 1 m vilng PBSH
Ghi chu: SH: viing PBSH; VP: Vinh Phiic; TP.HN: thanh pho Ha Noi: BN: Biac Ninh; HY: Hung Yén;
HN: Hi Nam; HD: Hai Duong; HP: Hai Phong; QN: Quang Ninh; ND: Nam Dinh; TB: Thai Binh; NB:

Ninh Binh.

Khu vuc cé trit lwong SOC tir 80 - 95 tan/ha
chiém dién tich 16n & ving DPBSH. Chung chiém
dién tich 16n & tinh Bac Ninh, Hai Duong. Mot
dién tich kha lon khac ¢6 trit lugng SOC phan b6 &
phia Nam tinh Hung Yén, thanh pho Ha Noi, phia
Tay Béc tinh Thai Binh, viing ta ngan va hitu ngan
song Nam Dinh, tinh Nam Dinh. Trt luong SOC
tir 54 - 80 tan/ha tap trung cht yéu & viung dong
bang cta tinh Vinh Phuc, thanh pho Ha Noi (tri
phan phia Nam), Tay Bac tinh Hung Yén, viing
gan ctra song Day. Ngoai ra, ba khu vuc c6 dién
tich nho khac co trir lwong SOC 54 - 80 tan/ha
phan b6 rai rac phia Pong Bic huyén Y Yén (tinh
Nam Dinh), ving ti€p giap gitta huyén Vi Thu
(tinh Thai Binh) v6i huyén Truc Ninh, Nam Truc
(tinh Nam Dinh) va viung ti€p giap gitta huyén
Luong Tai (tinh Bac Ninh) véi huyén Nam Sach,
Cam Giang (tinh Hai Duong).

Khu vuc déng biang tinh Quang Ninh va thanh
pho Hai Phong c6 trit luong SOC dén do sau 1 m
16n nhat, khoang 137 tan/ha. Ti€p dén la tinh Ha
Nam, Hai Duong va Thai Binh. Pay 1a nhom 5 tinh
co trit lwong SOC dén d6 sau 1 m 16n hon mic
trung binh ctia ving DBSH (97,02 tin/ha) (Hinh
11). Nhom céc tinh con lai ¢6 trit lrong SOC dén

Nhom cac tinh con lai ¢ trit lwong SOC dén

do sau 1 m thap hon so véi muc trung binh cta ca
vung DBSH, thap nhat 1a thanh pho Ha Noi.

3.4. Trit lrong SOC dén do sau 1 m & cac loai
sit dung dit nong nghiép chinh viing PBSH

Trit luong SOC dén do sau 1 m & cac loai st
dung dat nong nghiép chinh ving PBSH nam
2022 1a dix lieu dong bo nhat ho tro viec giam sat
st bién dong triv lwong SOC trong tuong lai. Dt
liéu co s& nay duoc goi la duong co sé trix lwong
SOC nam 2022. BDuong co sé tri lwong SOC trung
binh nam 2022 & dat chuyén tréng lua ving DPBSH
trong lop dat 0 - 1 m dao dong 54,74 - 181,59
tan/ha, do léch chudn trong khoang 0,001 - 11,26
tdn/ha. O dét trong cay hang nam khac, trit luong
SOC trung binh trong khoang 54,77 - 174,72
tan/ha, thap hon dat trong lua. Do lech chuan trir
luong SOC & dat trong cay hang nam tir 0,003 -
7,37 tan/ha. Doi voi dat trong cay lau nam, trix
luong SOC trung binh 54,49 - 182,05 tan/ha, do
léch chuén bién thién trong khoang 0,002 - 9,72
tan/ha. Trit lwong SOC trung binh & dat nong
nghiép khac, cu thé 1a dat dong cé dao dong 59,17
- 152,20 tan/ha, do léech chuén trong khoang 0,02 -
5,14 tan/ha. Puong co sé trit luong SOC nam 2022
dugc xac dinh cho méi don vi canh quan nong
nghiép 1a co s& dé xac dinh tiém nang c6 dinh cac-
bon hitu co ctia cac loai dat duoi cac loai stt dung
dat canh tac nong nghiép trong twong lai. Trén co
s& tiém nang ¢ dinh cac-bon hitu co nay, cac giai
phap quan ly stt dung dat hiéu qua dé ting cuong
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tich lity cac-bon hitu co trong dat va giam phat thai
khi nha kinh.

Trix luong SOC trung binh & 1op dat 0 - 1 m
ctia bé dat phu sa duoc boi trung tinh it chua, bé
dat phu sa khong duoc boi trung tinh it chua, bé
dat phu sa c6 tang loang 16 d6 vang, bé dat phu sa
glay c6 xu thé giam dan tir d4t chuyén trong lua,
dén dat trong cay hang nam khac, cudi cung dat
trong cay lau nam. Noi cach khac, trit luong SOC
duoi dat chuyen trong lua & cac bé nay lon hon
duoi dat trong cay hang nam khéac va dat trong cay
lau nam (Hinh 12, bang 2). Trit lwong SOC & cac
bé nay tap trung nhiéu & ting mat, dudi tang mat
vat lieu thuong c6 ham luong sét cao hon va la sét
kaolinite c6 dién tich bé mat thap, mau loang 16 do
qua trinh ferralit, hoac vat liéu phu sa méi. Do vy,
trt luong SOC dudi tang mat & cac bé nay thap va
trir lwong SOC ctia bé dén do sau 1 m duoc quyét
dinh cha yéu béi trix lwong SOC tang miit.

Doi voi bé dat man trung binh va it, dat phen
hoat dong sau, dat phén tiém tang sau, trit luong
SOC trung binh trong 16p dat 0 - 1 m & dat trong
cay lau nam cao hon dat chuyén trong laa va dat
trong cay hang nim khac. Nguyén nhan 1a ham
luong SOC dudi tang mat ctia 3 loai dat nay chiém
ty trong kha 16n trong trit luong SOC dén do sau 1
m do 16p dat dudi tang mat ctia cac loai dat nay c6
lan cac vat lieu hitu co da va dang phan huay tao
mun trong dat. Ngoai ra, trit luong SOC trung binh
trong tang 0 - 30 cm cta 3 loai dat nay ciing c6 xu

oai dat nay ciing c6 xu thé giong nhu trit luong
SOC trung binh trong 16p dat 0 - 1 m dudi cac loai
stt dung dat dang xét. Do do, chung anh huong
dén su phan bo trit luong SOC ctia 3 loai bé nay
dudi cac loai sit dung dat chuyén trong lua, dat
trong cay hang nam khac, dat trong cay an qua,
dat dong co.

ng co.
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Hinh 12. Trir lrong SOC ctia cac bé SOC duéi cac loai sitr dung d4t chinh ving DPBSH @6 sau tir0- 1 m
(B_1: tén bé SOC _loai stt dung dat; Pg-Dat phu sa gly, Pe-Dat phu sa khong diroc boi trung tinh it chua, PEDAt phu
sa co tang loang 10 dé vang, Pbe-Dat phu sa duroc bor trung tinh it chua, M-D4t man trung binh va it, B-Dat xdm bac

mau trén phu sa co, S2-Dat phén tiém tang sau, Sp2-Pat phen hoat dong siu; 1-Dat chuyén trong lia nudc, 2-Dat

trong cay hang nam khac, 3-Dat trong cdy Iiu nam, 4-Pét nong nghiép khac)

baoi voi bé dat xam bac mau trén phu sa c6, trix
luong SOC dudi cac loai stt dung dat & bé nay dén
do sau 1 m co6 xu thé giong nhu & bé dat phu sa
duoc boi trung tinh it chua, bé dat phu sa khong
duoc boi trung tinh it chua, bé dat phu sa cé tang
loang 16 d6 vang, bé dat phu sa glay. Vi ham luong
SOC & cac bé nay tap trung nhiéu & ting mait.
Thém vao do6, doi voi canh tac lua, dat thuong
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Xuyén ngap nuoc trong nam cé thé tao diéu kién
thuan loi dé chat hitu co di chuyén sau hon trong
dat nén co thé trir luong SOC duoi tAng mat & dat
laa cao hon & dat trong cay hang nam (thoat nudc
tot). Do do, trit lwong SOC trung binh dén do sau 1
m dudi loai st dung dat chuyén tréng lta cao hon
loai st dung dat trong cay hang nam khac trong bé
dat xdm bac mau trén phu sa cé.
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Béng 2. Trit lwong cac-bon hitu co & cac loai bé dat dudi
cac loai sir dung dit nong nghiép chinh vilng PBSH

Bé SOC dudi cac loai str dung dat Dién tich ASOCj bLC
(ha) (tdn/ha)

bat xam bac mau trén phu sa c¢6 chuyén trong laa 15.214,28 | 86,25 15,80

bat xdm bac mau trén phu sa ¢6 trong cay hang nam khac 1.039,76 86,53 16,83
bat xdm bac mau trén phu sa ¢6 trong cay lau nam 3.232,69 83,56 17,27

bat xam bac mau trén phu sa ¢6 dong co 26,45 74,04 0,09

bat min trung binh va it chuyén trong laa 39.903,84 | 120,92 | 23,91

Dat min trung binh va it tréng cay hang nam khac 1.273,74 141,65 | 19,97

b4t man trung binh va it trong cay lau nam 1.671,91 148,28 | 16,92

bat man trung binh va it dong cé 340,02 142,69 3,13

bat phu sa duoc boi trung tinh it chua chuyén tréng laa 13.256,58 | 92,68 | 17,44
bat phu sa duoc boi trung tinh it chua trong cay hang nam khac 7.102,15 84,80 | 14,73
bat phu sa duoc boi trung tinh it chua trong cay lau nam 22.801,83 | 85,09 20,30
bat phu sa duoc boi trung tinh it chua dong co 1.970,55 83,19 12,74

bat phu sa khong duoc boi trung tinh it chua chuyén tréng laa 132.231,62 | 91,66 16,15
bat phu sa khong duoc boi trung tinh it chua trong cay hang nam khac | 7.340,61 87,95 17,68
bat phu sa khong duoc boi trung tinh it chua tréng cay lau nam 18.077,93 | 78,95 15,20
bat phu sa co tang loang 16 d6 vang chuyén trong lua 46.627,53 | 104,59 | 24,28

bat phu sa co tang loang 16 d6 vang trong cay hang nam khac 1.659,19 | 103,85 | 27,41
bat phu sa c6 tang loang 16 d6 vang trong cay lau nam 3.159,16 | 101,02 | 24,38

bat phu sa glay chuyeén trong lua 268.398,28 | 99,94 | 21,01

bat phu sa glay trong cay hang nam khac 5.476,74 92,00 18,73

bat phu sa glay tréng cay lau nam 14.379,88 97,40 20,93
bat phu sa glay dong co 195,74 107,50 | 12,78
bat phén tiém tang sau chuyén trong lua 8.295,38 | 130,45 | 12,74
bat phén tiém tang sau trong cay hang nam khac 283,36 120,65 | 13,19

bat phén tiém tang sau trong cay lau nim 80,24 134,15 | 12,01

bat phén hoat dong sau chuyén trong lua 35.596,29 | 129,24 | 20,72

bat phén hoat dong sau trong cay hang nam khac 1.017,68 133,80 | 20,62
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bat pheén hoat dong sau trong cay lau nam

1.508,83 | 138,29 | 20,60

bat phen hoat dong sau déng co

121,07 151,71 0,61

Ghi chi: ASOC: Trir Irong SOC trung binh; PLC: Do léch chuan

4. KET LUAN

Ban d6 trit luong SOC ty le 1:250.000 ving
DBSH da duoc xiay dung theo phuwong phap
Kriging thong thuong. Gia tri can bac hai sai so
binh phuong la 36,48 tan/ha, gia tri mic do phu
hop ctia mo6 hinh tinh toan la 0,67. Cac dai luong
nay dat & muc kha tot, ddm bao do tin cay ctua két
qua udc tinh trit lwong SOC viing DPBSH.

Trit lwong SOC trung binh vung DPBSH la
97,02 + 0,02 tan/ha, do léch chuén la 21,65 tan/ha.
Ving gan ctra hé thong song Thai Binh c6 gia tri
cao hon vung trong néi dia ha luu séng Thai Binh
va ha luu hé théng song Hong. O ting ddt 0- 1 m,
khu vue dong bang thuoc thanh phd Ha Néi co trir
luong SOC trung binh thap nhat trong viung, khu
vuc dong bang thuoc tinh Quang Ninh, thanh pho
Hai Phong c6 trit leong SOC trung binh cao nhat.

Trix luong SOC trung binh & dat chuyén trong
lua, dat trong cay hang nam khac, dat trong cay
lau nam va dat déng co6 cia ving DBSH trong 16p
dat 0 - 1 m lan luot 1a 54,74 - 181,59 tan/ha, 54,77 -
174,72 tan/ha, 54,49 - 182,05 tdn/ha va 59,17 -
152,20 tan/ha. Trit luong SOC & bé dat xam bac
mau trén phu sa c6, dat phu sa duoc béi trung tinh
it chua, dat phu sa khong dugc bdi trung tinh it
chua, dat phu sa co tang loang 16 d6 vang, dat phu
sa glay chuyen trong lua c6 xu thé 16n hon dudi
cac loai stt dung dat con lai, trong khi d6 & cac bé
SOC con lai c6 xu thé nguoc lai. Dir lieu phan bo
khéng gian trt lwuong SOC vung DBSH hién nay la
co s& quan trong dé dinh hinh tin chi cac-bon va
phat trién nong nghiép bén virng cta ving.

LOI CAM ON

Nhom téc gid tran trong cam on Dé tai doc Iip
cap Nha nuoc ma s6 PTPL.CN-49/21 da ho tro
thuc hién nghién curu ndy trong thu thip, phan tich
mau dat, tinh todn trit Irong SOC.
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SPATIAL DISTRIBUTION OF SOIL ORGANIC CARBON STOCKS IN THE RED RIVER DELTA
Nguyen Thanh Tuan!, Ho Quang Duc?, Tran Thuy Chi!

! Vietnam National Museum of Nature
? Soils and Fertilizers Institute.

Summary

A soil is an important carbon storing pool in territorial systems. The Red river delta is an ancient
agricultural cultivation region in Vietnam and the land management practices have had effects on
its soil quality, especially soil organic carbon (SOC) content. Hence, research on spatial
distribution of SOC stocks in the region would provide useful information current SOC stocks
under main land use types for policy-makers. This is bases for proposing effective management
solutions to enhance carbon sequestration in the soils and to mitigate greenhouse gas emissions,
which is related to strategies on agricultural and rural development in the future. We collected,
analyzed and processed soil samples at 753 points, used the method of ordinary Kriging
interpolation to estimate spatial variation of SOC stocks in the 0 - 1 m depth layer in 2022. The
results stated that the average SOC stock in the Red river delta is 97.02 + 0.02 tons/ha. The
highest SOC stock (137 tons/ha) concentrates in the plain areas in Quang Ninh province and Hai
Phong city and the lowest one distributes in Ha Noi Capital. Average SOC stocks in the 0 - 1 m
depth layer under paddy rice, other annual crops, fruit trees and grass fields in the Red river delta
are 54.74 - 181.59 ton/ha, 54.77 - 174.72 ton/ha, 54.49 - 182.05 ton/ha and 59.17 - 152.20 ton/ha,

respectively.

Keywords: Kriging, geostatistical, soil organic carbon stock, Red river delta.
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NGHIEN CUU ANH HUOGNG CUA MOT sO LOAI
PHAN HUU CO THAY THE MOT PHAN PHAN VO CcO
PEN NANG SUAT VA CHAT LUONG CU KHOAI TAY

TOM TAT

Tran Thi Thieém" *, Pham Vin Cuong®
! Hoc vién Nong nghiép Viét Nam

"Email’ tranthiem@vnua.edu.vn

Thi nghiém nham x4c dinh luwong phan hitu co thay thé phan vo co phtt hop cho su sinh trudng,
phat trién va nang suat, chat luong ct khoai tay. Thi nghiém duoc bé tri hoan toan ngau nhién voi
3 lan nhac lai, gom 7 cong thirc: CT1: 100% vo co (120 N: 120 P,Os: 120 K,0); CT2: 75% phan vo co
+ phan htru co vi sinh Qué Lam 01 (HCVS QLO01) thay thé 25% phan vo co; CT3: 50% phan vo co +
phan HCVS QLO1 thay thé 50% phan vo co; CT4: 25% phan vo co + phan HCVS QLO1 thay thé 75%
phan vo co; CT5: 75% phan vo co + phan ga thay thé 25% phan vo co; CT6: 50% phan vo co + phan
ga thay thé 50% phan vo co; CT7: 25% phan vo co + phan ga thay thé 75% phan vo co. Két qua cho
thay, stt dung phan HCVS hay phan ga thay thé phan vo co déu lam tang cac chi tiéu sinh truong,
chi tiéu sinh ly, dan dén ting ning suat va chat luong ct khoai tay so voi bon 100% phan vo co.
Bon thay thé 50% phan vo co bang phan hitu co (HCVS QLO01 hay phan ga) c6 thé 1a muc thay thé
phtt hop lam ting ning suat va chat luong ct khoai tay.

Tt khoa: Khoai tiy, phan hitu co, phan vo co, ndng suat va chat lirong cu.

1. BAT VAN BE

Cay khoai tay (Solanum tuberosum L.) vira la
cay lwong thuc, vira 1a cay thuc phdm cho gia tri
dinh duong cao. 0] phia Bac cta Viet Nam, cay
khoai tay chiém vi tri quan trong trong co cau cay
trong vu dong bdi cay co thé trong trén nhiéu loai
dat khac nhau va cho hiéu qua kinh té cao. Dé san
xuat khoai tay dat nang suat cao va chat luong tot,
ngoai lira chon giong co6 tiém nang nang suat cao,
phu hop v6i diéu kién sinh thai, cac bién phap
canh tac ciing dong vai tro quan trong, dac biét la
stt dung phan bon.

Phan vo co gitp cay trong dé dang hdp thu
nhanh choéng va duoc st dung phé bién trong san
xuat dé ting nang suat. Tuy nhién, bén phan vo
co khong can doi, dac biet 1a lam dung phan vo co
dé tang nang suat da lam giam chat luong san
phdm, tang chi phi san xuat, gay 6 nhiém moi
truong va stc khoé ctia con nguoi [1]. St dung
phan vo co trong thoi gian dai c6 thé lam thay ddi
tinh chat ly, hoa ctia dat, anh huong dén tap doan
vi sinh c6 loi trong dat, gay ton du chat gay doc
trong san pham, anh huong dén moi truong va

stc khoé ctia con nguoi [2]. Trong khi do, bon
phan hitu co lau dai khong nhiing giup cay trong
sinh trueong, phat trién tot, cho niang suat va chat
lwong cao ma con cai thién dac tinh ly, hoa va
sinh hoc dat, dac biét 1a stt dung phan hiru co co
chta vi sinh vat [3].

Cay khoai tay tao ra sinh khai cao trong thoi
gian ngan nén yéu cau luong dinh dudng 16m,
trong khi dinh duong trong dat khong thé dap tng
duoc nhu cau cta cay néu khong quan ly dinh
duong tot [4]. Cung cap dinh dudng hop 1y 1a can
thiét dé t6i wu hoa san luwong khoai tay va huong toi
nén san xuat nong nghiép bén vimg. Viéc giam luong
phan v6 co bon, ting luong phan hiu co da dugc
chtimg minh c6 hiéu qua cao trén nhiéu déi twong cay
trong nhu: Cay ca chua, mong toi, rau mudng, cay lua
[1, 5, 6, 7]. Tuy nhién, phan tng cta cay trong doi
voi su thay thé phan vo co bang phan hitu co phu
thuoc vao cay trong, tinh chat dat va loai phan bon.
Do d6, nghién cttu nay nham xac dinh luong phan
hitu co thay thé phan vo co phu hop cho cay khoai
tay sinh truong, phat trién tot va cho nang suat cao
ciing nhu chat luong tot.
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2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién cttu

Giong khoai tay Marabel ctia Pttc; phan bon
stt dung trong thi nghiém: Pam uré (46% N), supe
lan Lam Thao (17% P,O;), kali clorua (60% K,0);
phan HCVS QLO1 c6 thanh phan N 3,0%, P,Os:
1,0% va K,0O: 1,0%, ham luong htu co 15,0%, vi
sinh vat (VSV) c6 dinh dam 1,0 x 10° CFU/g, VSV
phan giai lan 1,0 x 10° CFU/g, VSV phan giai
xenlulo 1,0 x 10 CFU/g; phan ga hoai muc & dia
phuong c6 thanh phan ty 1é N 1,2%, P,Os: 0,2%
va K,0: 0,3%.

2.2. Phuong phap nghién ctru

Thi nghiém duoc bé tri hoan toan ngau nhién
(RCB) v¢i 3 lan nhic lai, gom 7 cong thic phan
httu co thay thé phan vo co: CT1: 100% vo co (120
N: 120 P,0O;: 120 K,0); CT2: 75% phan vo co + phan
HCVS QLO01 thay thé 25% phan vo co (1.000 kg
HCVS QLO01 + 90 kg N + 110 kg P,O; + 110 kg
K,0); CT3: 50% phan vo co + HCVS QLO1 thay thé
50% phan vo co (2.000 kg HCVS QLO01 + 60 kg N +
100 kg P,Os + 100 kg K,0); CT4: 25% phan vo co +
HCVS QLO01 thay thé 75% phan vo co (3.000 kg
HCVS QLO01 + 30 kg N + 90 kg P,O; + 90 kg K,0);
CT5: 75% phan vo co + phan ga thay thé 25% phan
vo co (2.500 kg phan ga + 90 kg N + 115 kg P,O; +
112,5 kg K,0); CT6: 50% phan v6 co + phan ga thay
thé 50% phan vo co (5.000 kg phan ga + 60 kg N +
110 kg P,O; + 105 kg K,0); CT7: 25% phan vo co +
phan ga thay thé 75% phan vo co (7.500 kg/ha
phan ga + 30 kg N + 105 kg P,O; + 97,5 kg K,0).

Moi 6 thi nghiém c6 dién tich 12 m? khong
gom dién tich hang bao ve. Phan bon st dung:
Boén 16t toan bo phan hitu co va phan lan va 50%
dam, 50% kali; bon thuc luong dam va kali con lai
sau trong 30 ngay. Khoai tay duoc trong trén luéng
doi rong 120 cm, hang cach hang 40 cm, cay cach
cay 32 cm, tuong tmg 5 cti/m®.

Céc chi tiéu theo doi gom: Chiéu cao cay, s6
la/cay (duoc do vao giai doan thu hoach), chi so
dien tich 14 (LAI) va khoi luong chat kho (duoc
xac dinh & 3 thoi ky 20, 50, 80 ngay sau trong). Cac
mau duoc 1ay theo phuong phap duong chéo trén
6 thi nghiém cho méi lan nhac lai. Chi tiéu cac yéu
to cau thanh nang suat (s6 cti/khém, chiéu dai ct,

duong kinh ct va khoi luong ci/khém) duoc tinh
trung binh ctia 10 cay theo doi cho méi lan nhic
lai. Nang suét thuc thu duoc tinh dua trén toan bo
cac cay thu hoach va quy déi ra don vi tdn/ha. Chi
tiéu chat luong cua cu khoai tdy nhu ham luong
duong téng s6 (xac dinh bang phuong phéap
Anthrone) va ham lugng nitrat (x4c dinh bing
phuong phap quang phd).

S6 liéu duoc téng hop va xtt ly thong ké bang
phuong phap phan tich phuong sai (ANOVA) trén
phan mém thong ké sinh hoc Minitab 16. So sanh
su sai khac gitra cac cong thirc dua trén kiém dinh
Tukey & @6 cay 95%.

2.3. Thoi gian va dia diém nghién ciru

Thi nghiém duoc tién hanh & vu dong nam
2019 trén rudong cua Coéng ty Rau Cu Qua Viét
Nhat, thanh pho Hung Yeén, tinh Hung Yén.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh huéng cia mot s6 loai phan hiru co
thay thé phan v co dén mét 3 chi tiéu sinh trudng
ctia cay khoai tiy

Bang 1. Anh hudng ctia mot s6 loai phan hitu co
thay thé phan vo co dén thoi gian sinh trudng,
chiéu cao cay va s6 14 ctia cay khoai tay

Cong Th0’1 gifln Chié}l s 14

thite sinh truéng | cao cay (14/cay)
(ngay) (cm)

CT1 86 60,5 14,5
CT2 88 61,3" 15,4
CT3 89 63,9° 14,9
CT4 91 60,7 14,6
CT5 88 62,1 14,3
CT6 89 63,4 15,6
CT7 90 59,8" 14,1

Tukey - * ns

Ghi chu: Cdc gid tri co chir ciai khac nhau
trong cung mot cot biéu thi sw sai khdc co y nghia
trong kiém dinh Tukey ¢ muic y nghia 5%.

Cac chi tiéu sinh truéong nhu: Thoi gian sinh
trudng, chiéu cao cay, s6 la thuong mang dic
tinh ctia giong va cing chiu anh hudng boi cac
yéu to bén ngoai, dac biét 1a phan bon. Két qua
bang 1 cho thay, khi thay thé luong phan vo co
bang phan HCVS QLO1 hay phan ga da kéo dai
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thoi gian sinh trudng cuia khoai tay tir 2 - 5 ngay.
Tuwong tu, chiéu cao cay c6 su thay d6i boi thay
thé luong phan HCVS QLO1 hay phan ga, thay
thé tir 25 - 50% déu lam ting chiéu cao cta cay,
dac biét & muc thay thé 50% chiéu cao cay c6 su
sai khac c¢6 y nghia so v6i cong thiee bon 100% vo
co. Mic du so6 14 co6 su chénh léch gitra cac cong
thtte thay thé nhung khong c6 su sai khac co6 y
nghia & do tin cay 95%. Bon phan hiu co thay
thé mot phan phan vo co giup cay tréong sinh
trudng tot hon co thé duoc giai thich 1a do bén
phan hitu co cay hut duoc nhiéu dinh duéng hon
thong qua cai thién dac tinh ly, hoa va sinh hoc
dat [1, 7].

3.2. Anh huéng ctia mét s6 loai phan hiu co
thay thé phan vo co dén mot s6 chi tieu sinh Iy ciia
cay khoai tay

Bang 2. Anh hudng ctia mot s6 loai phan hitu co
thay thé phan vo co dén chi g dién tich 14 (LAI)
ctia ciy khoai tay
Pon vi: nf’ 14/nt’ dat

Cong 20 ngay 50 ngay 80 ngay
thic | sautrong | sautrong | sau trong
CT1 0,15 2,42 2,08"
CT2 0,14 2,44 2,13®
CT3 0,13 2,57 2,26
CT4 0,14 2,46 2,04°
CT5 0,13 2,51 2,12
CT6 0,15 2,55 2,28
CT7 0,14 2,44 2,10

Tukey ns ns *

Ghi chu: Ciac gid tri co chir cai khiac nhau
trong cung mot cot biéu thi swr sai khdc co y nghia
trong kiém dinh Tukey ¢ muic y nghia 5%.

Két qua anh hudng ctia cac cong thitc bon phan
hittu co thay thé phan vo co khac nhau dén chi s6
dién tich 14 (LAI) cta cay khoai tay duoc thé hién &
bang 2. Gia tri chi s6 dién tich 1a (LAI) tang dan
theo thoi gian sinh truéng va dat cao nhat sau 50
ngdy sau trong, sau do gia tri chi s6 dién tich 1a
(LAI) giam xuéng do & giai doan ndy mot so la
chuyén vang hay rung, toc do phat trién cua ct

cham lai, cay chudn bi budc vao giai doan thu hoach
cti. O giai doan sau trong 20 ngay, khong co su sai
khac c6 y nghia vé gia tri chi s6 dién tich 14 LAI
gitta cac cong thirc bon phan thay thé khac nhau,
dao dong tir 0,13 - 0,15 m?® la/m? dét. O giai doan 50
ngay sau trong, thay thé phan vo co bang phan
HCVS QLO01 hay phan ga déu lam ting gia tri chi so
dién tich 1a (LAI) nhung khong c6 su sai khac co y
nghia. Tuy nhién & giai doan 80 ngay sau trong, gia
tri chi so dién tich 14 LAI c6 su sai khac c6 y nghia
thong ké khi thay thé phan vo co biang phan bang
phan hiru co. Viéc bén thay thé phan vo co bang
phan HCVS QLO1 hay phan ga & muc 25 - 50% c6
lam tiang nhe chi s6 LAI so voi cong thite chi bon vo
co va co su sai khac co6 y nghia gitra cong thirc thay
thé 50% va cong thirc bon 100% phan vo co.

Kha nang tich luy chat kho cta cay khoai tay
ting dan tir 20 ngay sau trong va dat gia tri lon
nhét sau 80 ngay trong (Bang 3). O giai doan 20
ngdy sau trong, khoi lwong chat kho (KLCK)
khong bi anh huéng boi cac cong thirc bén phan
thay thé & mitc c6 y nghia. Tuy nhién, KLCK & giai
doan 50 va 80 ngay sau trong co su sai khac co y
nghia gitta cac cong thic béon phan HCVS QLO1
hay phan ga thay thé phan vo co. Viéc ting luong
phan HCVS QLO1 hay phan ga thay thé phan vo co
bon déu anh hudng tich cuc dén kha nang tich lay
chat kho ¢ cay khoai tay, trong d6 thay thé 25 - 75%
phan vo co bang phan HCVS QLO1 hay phan ga
déu lam tang khoi luong kho & cay khoai tay so voi
khi chi bon phan vo co, ngoai trir CT4. Tuy nhién,
chi c6 cong thic thay thé 50% phan vo co bang
phan HCVS QLO1 hay phan ga la c6 su sai khac co
y nghia so véi cong thirc chi bon phan vo co. Mot
sO két qua nghién ctu trude ciing chi ra rang, thay
thé phan vo co bang phan hitu co déu lam ting
dang ké KLCK ctia cay so voi chi bén phan vo co
trén cay rau muong va mong toi, dua chudt va ca
chua [1, 5, 6]. Piéu nay cé thé do phan hitu co
ngoai cung cap dinh duong, diac biét 1a vi luong,
con tao diéu kién thuan loi cho vi sinh vat trong
dat phan giai dinh duong kho tiéu thanh dinh
duong dé tiéu, giup cay trong dé dang hip thu
dinh duong [8] nén cay sinh trudng phat trién tot
(Bang 1), tang chi so dién tich 14 (LAI) (Bang 2)
dan dén tang kha nang tich luy chat kho (Bang 3).
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Bang 3. Anh hudng ctia mot s6 loai phan hitu co

thay thé phan vo co @én KLCK cay khoai tay

Don vi: g /ot dat
Cong 20 ngay 50 ngay 80 ngay
thic sau trong | sau trong | sau trong
CT1 16,6 248 4° 475,8"
CT2 16,1 253,2% 4822
CT3 15,8 261,8° 489,5*
CT4 16,4 251,3% 473,9
CT5 15,6 255,7% 479,62
CT6 16,7 259,9% 491,3*
CT7 15,2 247,8" 481,7%
Tukey ns * *

Ghi chu: Ciac gid tri co chir cai khiac nhau
trong cung mot cot biéu thi sur sai khac co y nghia
trong kiém dinh Tukey ¢ muic y nghia 5%.

3.3. Anh huéng ciia mot s6 loai phan hiru co
thay thé phan vo co dén cac yéu t6 cdu thanh ning
sudt va niang sudt ct khoai tay

Bon két hop phan vo co va phan hitu co cho
cay trong da lam thay ddi dac tinh 1y, ho4 va sinh
hoc dat, giup cay hap thu nhiéu dinh duong hon
[7], dan dén ting nidng suat [1, 5, 6, 7]. Trong
nghién cttu nay, bon phan HCVS QLO1 hay phan
ga thay thé déu anh hudéng dén s6 cti/khom, chiéu
dai ct, duong kinh cu, khoi luong cti/khom, dan
dén anh hudéng dén nang suat ct khoai tay (Bang
4). Cu thé, so6 ci/khém dao dong tur 5,1 - 6,3 ca
nhung khong cé sy sai khac c6 y nghia gitta cac
cong thic bon thay thé. Bon thay thé 25 - 75% phan
v6 co bang phan HCVS QLO01 hay phan ga déu lam
tang chiéu dai ca va duong kinh ct va cho gia tri
16n nhat & cong thuc thay thé 50% bang phan
HCVS QLO01 hay phan ga, nhung chi chiéu dai ca
la c6 su sai khac c6 y nghia gitta cac cong thitc bon
thay thé. Tuong tu, chi tiéu chiéu dai ct, khoi
luong cii/khém ciing tang lén dang ké khi thay
thé phan vo co bang phan hitu co va cé su sai khac
gitta cac cong thirc. Cong thirc bon thay thé phan
HCVS QLO01 hay phan ga & mtic 50% cho khoi
luong ciu/khom cao nhat (dat 510,9 g/khom & CT3
va 503,4 & CT6).

Béng 4. Anh huéng ciia mot s6 loai phan hiru co thay thé phan vo co dén cc yéu t6 cdu thanh ning sudt
va ning suit cti khoai tay

So Chiéu dai buong Khoi Ning su:éit Nang suat
Cong thirc | ci/khom , kinh ctu lwong cu ly thuyét thuc thu
(ct) cdt (em) (cm) | (g/khém) | (tin/ha) | (tén/ha)
CT1 5,2 7,2 4,6 417,6° 20,88°¢ 19,04¢
CT2 5,7 7,7 4,8 450,9° 22,55" 20,12°
CT3 6,3 8,4% 5,3 510,9* 25,54* 21,14%
CT4 5,1 7,8% 4,7 411,1° 20,56° 19,16¢
CT5 5,9 7,5% 4,7 448,8™ 22,44° 20,24°
CTe6 6,2 8,6% 5,1 503,4% 25,17% 20,99°
CT7 51 7,6% 4,8 412,6° 20,63¢ 19,21%
Tukey ns * * * *

Ghi chu: Céc gid tri co chir cdi khdc nhau trong cung mot cot biéu thi sur sai khdc co y nghia trong

kiém dinh Tukey ¢ muic y nghia 5%.
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Bén thay thé phan vo co bang phan HCVS
QLO01 hay phan ga c6 anh hudng tich cuc dén cac
chi tieu s6 ci/khom, chiéu dai ct, duong kinh ca
va khoi luong cti/khom, dan dén anh hudng ro rét
dén nang suat ly thuyét (NSLT) va nang suat thuc
thu (NSTT) ctia ct khoai & mitc ¢ y nghia thong
ké. Cong thitc doi chimg chi bon phan vo co (CT1)
va cong thirc thay thé 75% phan vo co bang phan
hitu co (CT4 va CT7) cho NSLT (20,56 - 20,88
tan/ha) va NSTT (19,04 - 19,21 tan/ha) thap nhat.
NSTT cao nhat & cong thic bon thay thé phan vo
co bang phan HCVS hay phan ga & mirc 50% (dat
21,14 tdn/ha & CT3 va 20,24 tan/ha & CT6). Mac
du téng luong N, P, K cung céip cho cay khoai tay
& cong thuc thay thé 50% phan vo co bang phan
HCVS QLO01 va phan ga, nhung NSTT & cong thic
thay thé bang phan HCVS QLO1 cao hon cong
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Ham hrgng nitrat (mg/kg cu twoi)

thtec thay thé bang phan ga. Diéu nay cé thé 1a do
khi bon phan HCVS da cung cap cho dat vi sinh
vat c6 dinh dam, co dinh lan va phan giai xenlulo
nén co6 thé cay hap thu dinh dudéng nhiéu hon so
voi thay thé biang phan ga, dan dén NSTT cao hon.
Niu va cs (2024) [8] cho ring, viéc bén phan
HCVS c6 chtta céc vi sinh vat c6 dinh va phan giai
sé lam ting luong dinh dudéng dé tan trong dat,
giup cay trong hap thu dinh dudéng nhiéu hon,
ngoai ra con giup cay chong chiu tot voi bénh va
diéu kién ngoai canh nén ting nang suat va chat
lwong san pham cay trong.

3.4. Anh huéng ctia mot s6 loai phan hiru co
thay thé phan vo co dén mét sé chi tiéu chat luong
ci khoai tay

250 7 g,

200 { 2

ab ab

150 -

100 o

50 -+

CcTL crz C13 Cc14 C15 C16  C17

Hinh 1. Anh hudng ctia mot s6 loai phan hitu co thay thé phan vé co dén ham lrong duong téng s6 (A) va
nitrat ctia ct1 khoai tay (B)

Ghi chu: Cdc gid tri co chir cdi khdc nhau trong cung mot cot biéu thi sur sai khdc co y nghia trong

kiém dinh Tukey ¢ muc y nghia 5%.

Bén thay thé phan vo co bang phan hitu co
khong nhitng lam ting ning suit ma con lam ting
chat luong san phdm cay trong [1, 5, 6, 7]. Két qua
qua nghién ctu nay ciing cho thdy bon phan
HCVS hay phan ga thay thé phan vo co déu anh
hudéng dén chi tieu chat luong cu khoai tay (Hinh
1). Cu thé, ham luong duong tong so6 déu tang khi
bon thay thé phan httu co thay thé & muc 25 - 75%
va cao hon cong thicc chi béon phan vo co. Tuy
nhién, c6 su sai khac cé y nghia vé chi tiéu ham
luong duong téng so gitta cong thirc thay thé 50%
phan HCVS QLO1 hay phan ga vé6i cong thitc bon
100% phan vo co. Trai nguoc véi ham luong duong

téng so, cong thic bon hoan toan phan vo co cho
ham luong nitrat 1a cao nhat va c6 su sai khac cé y
nghia so voi cac cong thuc thay thé phan HCVS
QLO1 hay phan ga & muic 50 va 75%. Ham luong
nitrat c6 xu huong gidm khi ting muc thay thé
phan hittu co nhung khong c6 su sai khac c6 y
nghia gitta cac muc thay thé. Mot s6 két qua
nghién ctru trude day ciing két luan, thay thé phan
vo co bang phan hitu co lam tang chat luong va
giam ham lwong nitrat & rau an qua (ca chua, dua
chuot) va rau an 14 (rau mudng va mong toi) so véi
cong thic chi bon phan vo co [5, 6]. Nhu vay, bon
phan hitu co thay thé phan vo co da c6 anh huong

90 NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 + 2 - THANG 1/2025



KHOA HOC CONG NGHE

tich cuc dén chat lwong qua va tao ra san phdm an
toan cho nguoi st dung.

3.5. Méi tuong quan giita ning suat ci khoai
tay véi cac chi tiéu sinh truedong va cac yéu t6 ciu

thanh ning sudt

Béng 5. Méi trong quan gittra NSTT véi cac chi tiéu sinh trudng va cac yéu t6 ciu thanh ning sudt cta

khoai tay
E;E CCC | SL |LAI1|LAI2 | KICKL | KICK2 | SC CDC | bKC | KLC | NSTT | NOy
SL 0,31™
LAI1 | 064" | 0,48
LAI2 |0,78" | 0,53" | 0,57
KI(K1 | 0,89 | 0,42™ | 0,817 | 0,86™
KI(K2 | 0,62° | 0,38 | 0,59" | 0,917 | 0,61
SC 0,757 | 0,42 | 0,61° | 0,62" | 0,82 | 0,87
CDC | 0,57 |0221™| 0,65 | 0,61 | 0,61 | 0,68 | 0,56
bKC |0,41™ |0,41™| 0,57 | 0,54" | 0,59 | 0,65 | 0,57 | 0,52
KLC 0,51° 10,39 { 0,62° | 0,78 | 0,87 | 0,89” | 0,917 | 0,64" | 0,61
NSTT | 0,73™ | 0,53° | 0,61° | 0,87 | 0,87 | 0,88 | 0,82 | 0,61" | 0,82" | 0,92"
NOs; {0,03™ | 0,18™ |-0,12™|-0,07" | -0,11™ | -0,19" | 0,10 | -0,42™ | -0,06™ | -0,02™ | -0,07™
bTS (0,62° |0,33™(0,72" | 0,58 | 0,58 | 0,74" | 0,61" | 0,58 | 0,50 | 0,57" | 0,54~ |-0,12™

Ghi chu: CCC: Chiéu cao cdy; SL: So'l4; LAI 1, LAI 2: Chi s6 dién tich I3 & 50 va 80 ngdy sau trong;
KLCK1, KLCK2: Khoi Iuong chat kho ¢ 50 va 80 ngdy sau trong; SC: S6 cu/khom; CDC: Chiéu dai cu;
PKC: Puong kinh cu; KLC: Khoi lrong cu; NSTT: Nang suét thuc thu; NO;: Ham lirong nitrat; DTS:
Puong tong so; *, **: Tuong quan ¢ mutc do tin cdy 95% va 99% tuong ung.

Két qua phan tich méi twong quan gitta cac chi
tiéu sinh truong, cac chi tieu yéu t6 cau thanh
nang suat voi nang suat ca khoai tay duoc thé hién
& bang 5. Két qua cho thay, c6 moéi twong quan
thuan va chat gitra cac chi tiéu sinh trudng, cac chi
tiéu sinh Iy va cac yéu t6 cau thanh nang suit voi
nang suat c khoai tay. Tuy nhién, chi tiéu vé ham
lwong nitrat trong ct khoai tay twong quan nghich
voi tat ca cac chi tiéu, ngoai trit chiéu cao cay va so
la. Két qua nghién ctu cta Ye va cs (2020) [1]
ciing chi ra c6 moéi twong quan thuan va chat gitta
cac chi tieu yéu t6 cau thanh nang suit voi nang
suat qua ca chua, nhung lai twong quan nghich véi
ham lwong nitrat tich luy trong qua.

4. KET LUAN

Viéc thay thé phan vo co bang phan HCVS hay
bang phan ga da anh huéng ro rét dén cac chi tieu
sinh trudong (chiéu cao cay, s6 14), cac chi tiéu sinh
ly (LAI va KLCK), cac yéu to cau thanh ning suat

va NSTT ctia ct khoai tay. Cac cong thirc thay thé
phan HCVS hay phan ga déu lam ting cac chi tieu
sinh trudng, cac chi tiéu sinh ly cta cay khoai tay,
dan dén ting nang suat va chat luong ct. Tuy
nhién, mtc thay thé 50% phan vo co biang phan
hitu co (HCVS QLO1 hay phan ga) co thé 1a mic
thay thé phu hop, gitp cho cay khoai tdy sinh
truong, phat trién tot va dat nang suat cing nhu
chat luong cu cao.
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STUDY THE EFFECT OF PARTIAL SUBSTITUTION OF CHEMICAL FERTILIZER WITH SOME
TYPES OF ORGANIC FERTILIZER ON TUBER YIELD AND QUALITY OF POTATO

Tran Thi Thiem!, Pham Van Cuong®
! Vietnam National University of Agriculture

Summary

This experiment was conducted to determine the suitable partial substitution of chemical fertilizer
with organic fertilizer on tuber yield and quality of potato. The field experiment was carried out in
a randomized complete block design with three replications with seven treatments as: 100%
chemical fertilizer, 75% chemical fertilizer + 25% microbial organic fertilize replacing chemical
fertilizer; 50% chemical fertilizer + 50% microbial organic fertilize replacing chemical fertilizer; 25%
chemical fertilizer + 75% microbial organic fertilize replacing CF; 75% CF + 25% chicken manure
replacing chemical fertilizer; 50% chemical fertilizer + 50% chicken manure replacing chemical
fertilizer and 25% chemical fertilizer + 75% chicken manure replacing chemical fertilizer. The
results showed that compared to chemical fertilizer application alone, partial substitution of
chemical fertilizer with organic fertilizer improved growth, physical traits and consequentlly
increased the tuber yield and nutrient quality of potato. The application of 50% substitution of
chemical fertilizer with organic fertilizer (microbial organic fertilize or chicken manure) could be
optimal in improving the tuber yield and nutrient quality of potato.

Keywords: Potato, organic fertilizer, chemical fertilizer, tuber yield and quality.
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NGHIEN CUU ANH HUONG CUA MOT sO
CHE PHAM SINH HOC TRONG SAN XUAT

CHE HUU CO TAI TiNH PHU THO
Tran Xuan Hoang"", Nguyén Ngoc Binh?, Liru Ngoc Quyén’,
Pham Thi Nhu Trang', Nguyén Thi Kiéu Ngoc', Pham Thi Khanh Hoa'
Vien Khoa hoc ky thuat Nong IAm nghiép mién mii phia Béic

TOM TAT

*Email: hoangxuantrannomafsi@gmail.com

Két qua nghién ctru anh hudng ctia mot s6 ché pham sinh hoc trong san xuat che hiru co tai tinh
Phu Tho cho thdy: Cac cong thic voi phun cac ché pham sinh hoc khac nhau c6 anh hudng tot
dén dat trong che nang sudt va chat luong nguyén lieu. Cong thitc phun ché phdm sinh hoc Bio
soil giup cai thién chat luong dat, ting do xo6p, ham lwong mun téng s6, vi sinh vat téng sé va vi
sinh vat phan giai xenlulo trong dat lan luot 1a 67,24%; 2,10%; 2,87 x 10° CFU/g dat va 3,54 x 10*
CFU/g dat, tang nang suat dat cao nhat 1a 6,88 tdn/ha va it bi sau hai. Ty 1é banh té giira cac cong
thitc phun ché phadm sinh hoc khac nhau cho giong ché VN15 c6 xu huong giam dan tie CT1, tiép
dén CT4, CT2, sau dén CT3. Khi phun ché phdm sinh hoc Bio soil cho nwong che thi ham luong
tanin dat thap nhat, con ham luong chat hoa tan, duong khtt, hop chat thom déu cé gia tri cao hon
cac cong thirc khac. Piém thtr ném cam quan san phdm ché xanh cong thitc phun ché phidm sinh
hoc Bio soil dat cao nhat (17,77 diém) so véi cac cong thitc con lai.

Tt khoa: Ché, che hitu co;, ché phiam sinh hoc, nguyén liéu.

1. DAT VAN PE

Che hitu co 1a loai che duogc canh tac theo quy
trinh néng nghiép hitu co. Quy trinh nay khong st
dung cac hda chat héa hoc nhu phan hoa hoc,
thuoc bao vé thuc vat (BVTV), chu yéu st dung
cac chat thai ty nhién nhue phan 4, phan hitu co
sinh hoc...va dung cac phuong phap tu nhién, cac
thudc sinh hoc dé kiém soat sau, bénh va co dai.

Trong nhitng nam gan day, do nhan thic cia
nguoi tiéu dung ngay cang cao vé tac hai ctia san
xuat va canh tac theo huéng hoéa hoc cao, céac
chién luoc quang ba manh mé tiéu thu ché va cai
thien chi tieu binh quan dau nguoi cho cac san
pham hitu co dang thuc ddy nhu cau vé cheé hitu co
trén toan thé gioi.

Hién nay, cac nuong ché & cac ving san xuat
che tap trung & ving Trung du va mién nui phia
Bac da duoc canh tac qua nhiéu nam va stt dung
nhiéu phan bén vo co, thuéc BVTV c6 nguédn goc
hoa hoc dé ting nang suat va sau nhiéu nam st

dung phan bon vo co da lam cho tang dat canh tac
bi thoai hoa, chai ctng, kha nang gitr nudc cta dat
kém, gidam hé vi sinh vat (VSV) dat, ton du cac
chat doc hai trong dat ngay cang cao, ngudén bénh
tich lay trong dat cang nhiéu dan dén phat sinh
mot so dich hai khong du bao trudc [1, 2]. Do do,
viéc tang cuong stt dung ché pham sinh hoc, phan
bon hitu co trong canh tac cay trong ndi chung va
cay ché noi rieng 1a xu hudéng tat yéu. Chinh vi vay
nghién cttu anh huong cia mot s6 ché phdm sinh
hoc trong san xuat che hitu co tai tinh Phua Tho la
céan thiét.

2. PHUONG PHAP NGHIEN CUU

2.1. Vat liéu

- Giong ché VN15: Duoc chon loc tir t6 hop lai
gitta me la giong cheé Saemidori c6 ngudén goc
Nhat Ban va bo 1a giong che Cu Dé Phung, Viét
Nam, giong tu cong bo luu hanh nam 2021.

- Ché pham sinh hoc, vsv: 1) Ché phiam Rebio
Reno: Thanh phan gém vi sinh phan giai xenllulo
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10®* CFU/ml; 2) Ché phdm Bio soil: Thanh phan
gom Bacillus spp: 1x10° CFU/ml; pHH,O: 5; Ty
trong: 1,1. B6 sung: Cac axit amin va dich 1én men
cua cac chung vi sinh vat htu ich: Aspergillus
oryzae, Aspergillus terreus, Emeriella nidulans,
Pseudoeurotium, Mucor plumbeus, Penicillium
variabile, Trichoderma hazmatum, Trichoderma
harzianum.

- Ché phdm EM1 Sumo: Thanh phin géom
khoang 80 vi sinh vat c6 ich. Dang dung dich mau
nau, mui thom chua ngot, @ pH <3,5. Gom cac
VSV: Vi khuin quang hop, vi khuidn Lactic, nAm
men, xa khuén...

Cac loai ché pham sinh hoc stt dung trong thi
nghiém da c6 trong danh muc cho phép luvu hanh
trén cay che cua Bo Nong nghiép va PTNT.

2.2. Phuong phap

2.2.1. Bo tri thi nghiém

- Cong thuc thi nghiém:
CT1: Khong phun ché pham;
CT2: Ché pham sinh hoc Rebio Reno;
CT3: Ché phim sinh hoc Bio soil;
CT4: Ché pham sinh hoc EM1 Sumo.

- Thi nghiém duoc bo tri theo khoi ngau nhién
day dud, nhac lai 3 1an. Dién tich 6 thi nghiém: 100
m?/6 x 4 CT x 3 lan nhac lai. Tong dién tich thi
nghiém 1a 1.500 m? ké ca dién tich hang bao ve.
Thi nghiém dugc tién hanh & nuong ché san xuat
kinh doanh (tudi 9);

- Ché pham Rebio reno, Bio soil va EM1 sumo:
Tudi (phun) truc ti€p vao dat gitta hai hang che, 3
thang tuwoi 1 1an, luong 1 lit sdn pham pha voéi 400 -
800 lit nwoc.

- Trong qua trinh lam thi nghiém st dung vat
lieu che pha (canh 14, ché don hang nam) khoi
luong 25 - 30 tan/ha, sau khi che phu sé st dung
phun ché ph4m sinh hoc phan giai xenlulo.

- Nén canh tac hitu co: Phan chuong hoai muc,
phan httu co vi sinh, phan sinh hoc, trong doé: 1)
Phan chuéng @ hoai muc (phan trau bo), luong
bon 30 tdn/ha, m6i ndm mot lan va bon sau khi
don che vao cudi nam thang 12 nam trudc dén
thang 1 nam sau. 2) Phan hitu co vi sinh (Song

Gianh): luong boén 3.000 kg/ha, bén lam 2 1an, lan
1 bén 60% vao thang 2 va lan 2 bon 40% vao thang
5. 3) Phan sinh hoc Eco-grow sau moi ltta hai tién
hanh phun phan hitu co sinh hoc véi liéu luong 1
lit phan hitu co sinh hoc pha véi 800 lit nuédc, phun
vao lac troi ram mat. Phan sinh hoc phai duoc
cong nhan leu hanh trong danh muc cho phép cta
Bo Nong nghiép va PTNT va c6 hiéu qua trong
san xuat hitu co.

- Cac yéu to khac theo TCVN 11041-2:2017 [3],
TCVN 11041 - 6: 2018 [4].

2.2.2. Chi tiéu theo doi

- Chi tiéu vé Iy hoa tinh va VSV c6 ich cia dat.
Do xop cta dat, ham luong mun, VSV téng so,
VSV phan giai xenlulo, & tang dat 0 - 40 cm.

- ChI tiéu cdc yéu to cau thanh nang suat va
nang suat

+ S0 1tra hai (Ita/nam): Pém so ltra hai tir 1an
dau tiéen dén 1a hai cudi cung trong nam.

+ Mat do bup (bup/m?: Dém so6 bup du tieu
chuan trong khung 25 x 25 cm (5 diém duong
chéo goc).

+ Khoi luwong bup (g): Theo doi theo phuong
phap duong chéo 5 diém, méi diém lay 100 g bup
(1tém 2 -31avaltom 4 1a) va tinh trung binh;

+ Chiéu dai bup (cm): Méi 6 thi nghiém chon
5 diém theo phuong phap duong chéo, moéi diém
do 50 bup va sau do6 lay gia tri trung binh.

+ Nang suat (tan/ha): Can khoi luong ché bup
twoi/0, quy ra ha.

- Chi tiéu thanh phan co gioi bup ché.

+ Ty 1é % khoi luong bup cta tom, 14 1,14 2, 14
3,1a4 vaty lé cuong.

+ Chi tiéu phdm cap nguyén liéu bup che: Ty
lé banh té, ty 1& bap mu xoe.

- Chi tiéu vé sau bénh hai: Theo doi tinh trang
mot so loai sau, bénh hai chinh va cac loai thién
dich trén nuong che. Diéu tra sau hai trén che dua
theo QCVN 01 - 38:2010/BNNPTNT [5].

- Panh gii chat lrong che: Thanh phan sinh
hoa (tanin, chat hoa tan, axit amin, hop chat thom,
duong khir) va tht ném cam quan theo TCVN
3218: 2012 [6].
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2.2.3. Phuong phap xit Iy so liéu

S6 liéu duoc xtt ly thong ké theo phan mém
CROPSTAT?7.2 va Excel 2010.

2.3. Thoi gian va dia diém nghién ctru

- Thoi gian nghién ctu: Nam 2022 - 2023 (2
nam).

- bia diém nghién ctru: Trung tam Nghién ctu
va Phat trién Che, Vién Khoa hoc ky thuat Nong
lam nghiép mién nui phia Bac, xa Phu Ho, thi xa
Pha Tho, tinh Pha Tho.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh huéng ctia mot s6 ché phdm sinh hoc
dén tinh chat Iy hoa tinh va VSV ¢6 ich ctia dit

Bang 1. Anh hudng ctia mot s6 ché phim sinh hoc dén tinh chét Iy hoa tinh va VSV d4t

Cong bo xop (%) Mun tong s6 (%) X:S[Y[Jt;);l% ;8 VSV ?élsg;g;éiizgnlulo
thiie TTN STN TTN STN TTN STN TTN STN

CT1 66,21 | 66,41 1,80 1,82 1,90x10° | 2,20x10° | 2,53x10* | 2,98 x 10*
CT2 66,38 | 66,75 1,85 1,94 2,20x10° | 2,70x10° | 2,74x10* | 3,45x10*
CT3 66,80 | 67,24 1,95 2,10 2,40x10° | 2,87x10° | 297x10* | 3,54x10*
CT4 66,32 | 66,65 1,83 1,90 2,00x10° | 2,68x10° | 2,65x10* | 3,40x 10*

Ghi chu: CT1: Khong phun ché pham,; CT2: Ché pham sinh hoc Rebio Reno; CT3: Ché pham sinh
hoc Bio soil: CT4: Ché pham sinh hoc EM1 Sumo,; TTN: trudce thi nghiém; STN: Sau thi nghiém.

- Vé chi tiéu do xop dat: Trudce thi nghiém do
xo0p dat ctia cac cong thie thi nghiém tir 66,21 -
66,80%, sau thi nghiém tu 66,40 - 67,24% va cao
nhat 1a CT3 (phun ché pham Bio soil) dat 67,24%,
mtuc ting chénh léch trudc va sau thi nghiém ciing
cao nhat dat 0,44%, lan luot dén CT2 (0,37%), CT4
(0,33%), CT1 (0,20%). Nhu vay, co thé thay viec st
dung ché pham sinh hoc ¢6 tac dung cai thién do
X0p cua dat.

- Vé chi tiéu ham lwong mun t6ng s6: Trudc va
sau thi nghiém, CT3 c6 ham luong mun cao nhat
lan luwot 1a 1,95% va 2,10%. O CT1 c¢6 ham lwong
mun thap nhat 1an luot 1a 1,80% va 1,82%. Nhu vay,
nuong cheé khi st dung ché phdm sinh hoc da cai
thién duwoc ham lwong mun tong s6 trong dat ti
0,07 - 0,15%.

- Vé chi tieu VSV téng so: Truoc va sau thi
nghiém, CT 3 (phun ché phidm Bio soil) c6 so
lugng VSV téng s6 cao nhat lan luot 1a 2,40 x 10°
CFU/g dat va 2,87 x 10° CFU/g dat; tiép dén la
CT2 (2,20 x 10° CFU/g dat; 2,70 x 10° CFU/g dat),
CT4 (2,00 x 10° CFU/g dat; 2,68 x 10° CFU/g dat)
va thap nhat 1a CT1 (1,90 x 10% 2,20 x 10° (khong
phun). Nhu vay, & cac cong thic phun ché phim

sinh hoc sau phun da c6 s6 lwong VSV tong so
trong dat ting lén so véi truéc khu phun, ching té
s6 lwong VSV tong so trong dat co lién quan chat
dén tinh chat nong hoa va diéu kién canh tac, dac
biét 1a pH ctia moi truong dat. O diéu kien canh tac
tot, thanh phan co giéi, do thoang khi tot, kha
nang cung cap dinh dudng tot thi rat phi hop cho
VSV sinh s6ng va phat trién.

- Vé chi tiéu VSV phan giai xenlulo: S6 luong
VSV phan giai xenlulo thuong bién dong, phu
thuoc vao ham luong chat hiru co va tinh chat dat.
Két qua cho thay: VSV phan giai xenlulo sau thi
nghiém cao hon trudc thi nghiém & tat ca cac cong
thirc, cao nhat 1a phun ché pham Bio soil 3,54 x 10*
CFU/g dat, thap nhat la khong phun ché phdm dat
2,98 x 10* CFU/g dat, phu hop voéi két qua nghién
ctru cia Nguyén Thi Ngoc Binh (2009) [7].

3.2. Anh hudng ctia mét s6 ché phdm sinh hoc
dén nang suit va cac yéu t6 cdu thanh ning suit
ctia giong che VN15

Két qua theo do6i anh huong ctia mot so
ché phdm sinh hoc trong san xuat ché hiru co dén
nang suat va cac yéu toé cau thanh ning suat duoc
trinh bay & bang 2.
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Béng 2. Anh hudng ctia mot s6 ché phdm sinh hoc dén sinh truéng, ning suat
va cac yéu t6 cdu thanh ning suit

Cong thite Mat’ do bup th)ii lu’(fng bup 1 C},liéu dai | So ltifa hai Néflg suat
(btp/m?) tom 3 1a (g) bup (cm) (Itra) (tan/ha)
CT1 188,84 0,77 7,51 12,00 6,29
CT2 189,70 0,87 7,73 12,00 6,54
CT3 195,31 0,99 8,06 12,00 6,88
CT4 189,98 0,88 7,79 12,00 6,54
LSD, 45 6,09 016 025 - 0,51
CV (% 16 93 16 - 39

Ghi chu: CT1: Khong phun ché pham; CT2: Ché pham sinh hoc Rebio reno; CT3: Ché phiam sinh
hoc Bio soil: CT4: Ché pham sinh hoc EM1 Sumo; so liéu trung binh 2 nam (2022 - 2023).

Khi phun cac ché phdm sinh hoc khac nhau
cho giong ché VN15 da anh huong dén mot so chi
tiéu vé nang suat va cac yéu to cau thanh nang
suat nhu mat do bup, khoi luong bup, chiéu dai
bup va nang suat. Cu thé: Vé chi tiéu mat do bup,
khoi luong bup gitta CT3 va CT1 da co su chénh
léch nhau c6 y nghia & mic do tin cay 95%, trong
d6 cao nhat la CT3 dat 195,31 bup/m? 0,99 g va
thap nhat 1a CT1 dat 188,84 bup/m? 0,77 g; gitra
cac cong thirc c6 phun ché phdm sinh hoc con lai
vé mat do bup chua c6 su sai khac nhau & mtc co
y nghia. Vé chi tiéu chiéu dai bup, gitta CT3 va
CT1, CT2, CT4; CT4 va CT1 da co6 su sai khac
nhau & muc c6 y nghia voi do tin cay 95%, 1an luot
la 8,06 cm, 7,51 cm, 7,73 cm va 7,79 cm. Cac cong
thitc con lai, chiéu dai bup chua c6 su sai khac
nhau & muc c6 y nghia. Vé chi tiéu so lta hai gitra
cac cong thirc déu dat trung binh 12 Iira hai/nam.

Vé chi tieu nang suat, gittra CT3 va CT1 da co
su sai khac nhau & mitc c6 y nghia véi do tin cay
95%, lan luot 1a 6,88 tan/ha, 6,29 tdn/ha; gitta cac
cong thitc c6 phun ché phdm sinh hoc con lai chua
¢6 su sai khac nhau & muc y nghia. Piéu d6 chimg
to, gitra cac cong thic co st dung ché phidm sinh
hoc da co tac dung cai thién do phi cua dat, gop
phan nang cao niang suit cay trong so voi cong
thic khong st dung ché phdm sinh hoc. Két qua
nghién ctu nay, cting phu hop voi két qua nghién
ctu cua Zheng Buua va cs (2003) [8], Xu Fu-le va
Li Dan-nan (2006) [9], Ma Thi Thay Phuong
(2010) [10] khi nghién ctru vé phan boén hitu co két
hop véi ché phdm sinh hoc da lam cho cay che
sinh truong, phat trién tot va mat do bup, nang
suat bup tang tir 4,5 - 6,6% so voi doi ching.

3.3. Anh hudng ctia mét s6 ché phdm sinh hoc
dén mot s6 sau hai chinh

Bang 3. Anh hudng ciia mot s6 ché phdm sinh hoc dén mot s sau hai chinh giéng ché VN15

Cone thitc Ray xanh Nhén dé Bo canh to Bo xit mubi
£ (con/khay) (con/14) (con/bup) (% bup bi hai)
CT1 3,44 3,02 4,47 14,93
CT2 3,16 2,05 3,73 14,33
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CT3 2,93

2,48

3,67 13,68

CT4 3,26

2,64

3,77 14,10

Ghi chu: CT1: Khong phun ché pham; CT2: Ché pham sinh hoc Rebio reno; CT3: Ché phiam sinh
hoc Bio soil: CT4: Ché pham sinh hoc EM1 Sumo; s6 liéu trung binh 2 nam (2022 - 2023).

Céac cong thic voi ché phdm sinh hoc khac
nhau da anh hudng dén mat do sau hai chinh gém
ray xanh, bo canh to, bo xit nudi, nhén d6 trén
giong ché VN15 trong san xuat che hiru co. Khi
phun ché phidm sinh hoc, c6 mot so loai sau hai
chinh nhu: Ray xanh, bo canh to, nhén d6 va bo xit
mudi déu thap hon CT1 (B/c - khong phun); tuy
nhién déu ¢ nguong gay hai duéi mirc cho phép;
g6p phan gidm luong phun thuéc BVTV trong
phong trir sau hai, tir d6 nang cao duoc chat luong

nguyén liéu ché bup twoi an toan, ddm bao vé sinh
an toan thuc phdm. Két qua nghién cttu cting phu
hop voi két qua nghién ctru ctia Xu Fu-le, Li Dan-
nan (2006) [9]; Lé Thi Trang (2011) [11].

3.4. Anh huéng ctia mot s6 ché phdm sinh hoc
dén chat luong nguyén liéu bup giéng ché VN15

3.4.1. Anh huéng cia mot sé ché pham sinh
hoc dén thanh phin co gidi bup va phim cap
nguyén liéu

Béng 4. Anh hudéng ctia mét s6 ché phdm sinh hoc dén thanh phan co gi6i
va phdm cdp nguyén liéu ctia giong che VN15

Cong thie | 1V 1€ (E;O"‘)‘nh te E’;}f f)/f)‘)“ Tom %) | Lal®) | La2 %) | 1a3 %) C‘E(g)ng
CT1 17,58 7,70 6,08 8,32 15,42 3430 | 3591
CT2 16,98 7,55 6,50 8,45 15,76 3404 | 3526
CT3 16,55 6,83 6,72 8,50 16,08 34,65 34,06
CT4 16,99 7,21 6,59 8,42 15,74 3398 | 3527

Ghi chu: CT1: Khong phun ché pham; CT2: Ché pham sinh hoc Rebio reno; CT3: Ché phiam sinh
hoc Bio soil: CT4: Ché pham sinh hoc EM1 Sumo; so liéu trung binh 2 nam (2022 - 2023).

- Vé thanh phan co gior. Cac cong thic ché
pham sinh hoc khac nhau cho thanh phan co gid¢i
bup c6 su khac nhau. CT 3 c6 ty 1é tom cao nhat
(6,72%), tiep dén la CT4 (6,59%) va thap nhat la
CT1 (6,08%). Tuwong tu, ty le 1a 1,14 2,14 3 & CT3
(8,50%; 16,08%; 34,65%) déu cao hon cong thic
khong phun ché pham sinh hoc (8,325%; 15,42%;
34,30%). Ty lé 1a cuong c6 xu huéng nguoc lai véi
ty lé tom, 14 1, 14 2, 1a 3. Ty lé cuong & CT3 thap
nhat (34,06%) va cao nhat & CT1 (35,91%).

- Vé phdm cap nguyén li¢u. Khi st dung cac
ché phdm sinh hoc khéac nhau trong san xuat che
httu co thi ty 1é bup mu xoe va ty 1é banh té c6 moi
quan hé thuan véi nhau khi ty 1é bup xoe thap thi
ty 1é banh té thap va nguoc lai. Gitra cac cong thirc

thi nghiém khac nhau thi ty 1¢ bup mu xoe, banh
té thap nhat & CT3 (6,83%; 16,55%) va cao nhat &
CT1 (7,70%; 17,58%), khong phun ché phidm sinh
hoc. Céac cong thitc phun ché phdm sinh hoc con
lai co ty 1é bup mu xoe tir 7,21 - 7,55%, ty 1& banh té
tr 16,98 - 16,99%, khong sai khac nhiéu so voi CT3.
biéu d6 cho thay, CT3 khi ché bién ché xanh sé
cho chat luong tot hon so voi cac cong thicc con
lai, do d6 viec stt dung ché phdm sinh hoc trong
san xuat ché hitu co rat cé loi trong viéc nang cao
chat luong san phdm che so véi viéc khong st
dung ché pham sinh hoc.

3.4.2 Anh huéng cia mot sé ché pham sinh
hoc dén thanh phan sinh hoa bup

Béng 5. Anh hudng ctia mét s6 ché pham sinh hoc dén mot s6 chi tiéu sinh hoa bup ctia gidng che VN15

Cong thtrc Tanin (%) Chathoatan (%) | Duong khit (%) Hop chat thom (*)
CT1 26,01 44,48 2,27 41,11
CT2 25,36 45,16 2,48 41,67
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CT3 24,69 45,37

2,65 42,75

CT4 24,89 45,24

2,61 42,19

Ghi chu: CT1: Khong phun ché pham; CT2: Ché pham sinh hoc Rebio reno; CT3: Ché phiam sinh
hoc Bio soil: CT4: Ché phiam sinh hoc EM1 Sumo; (*) S6 ml KMn04 0,02N,/100gck; so liéu trung binh 2

nam (2022 - 2023).

O giong ché VN15 thanh phan sinh héa bup
cheé nguyen lieu & cac ché phdm sinh hoc khac
nhau thi cho gi4 tri khac nhau va cac chi s6 sinh
hoa trong bup che déu tot hon so v6i khong phun
ché pham, cu thé: Vé ham luong tanin: Ham luong
tanin giam khi phun ché pham sinh hoc cho nwong
ché. Ham luong tanin & cac cong thic phun ché
phdm dao dong trong khoang 24,69 - 25,36%. Cong
thic phun ché phdm sinh hoc Bio soil c6 ham
luong tanin thap nhat 24,69%, CT1 khong phun ché
phdm sinh hoc c6 ham lwong tanin cao nhat dat
26,01%. Diéu nay chi ra rang khi nuong ché duoc
phun ché pham sinh hoc cho két qua ham luong
tanin & trong bup che la c6 xu huéng giam dang
ké.

Vé ham luong chat hoa tan, duong khtt, hop
chat thom: Khi st dung phun cac ché phdm sinh
hoc cho nuwong ché thi ham luwong chat hoa tan,
duong khtr, hop chat thom ciing c6 su thay doi
theo va c6 xu huéng ting dan tir CT1 - CT2 —»

CT4 — CT3. Ham luong chat hoa tan c6 trong cac
cong thitc phun ché phdm sinh hoc tir 45,16 —
45,37%. Cong thirc khong duoc phun ché pham c6
ham luong chat hoa tan 1a thap nhat dat 44,48%,
cong thic phun ché phdm sinh hoc Bio soil cho
ham luong chat hoa tan & mttc cao nhat dat 45,37%
va cao hon cong thic khong phun ché phdm la
0,89%. Cac chi tieu khac ciing co két qua tuong tu
nhu chi tieu ham luong chat hoa tan. Két qua trén
chi ra rang phun ché pham sinh hoc cé anh huéng
dén ham luong cac thanh phan sinh hdéa trong bup
che. Két qua nghién ctru nay ciing phu hop voi két
qua nghién ctu cua Xu Fule, Li Dan-nan
(2006)[9], Le Thi Trang (2011) [11].

3.5. Anh hudng ctia mét s6 ché phdm sinh hoc
dén chat luong thir ném cadm quan san phdm cheé
xanh giéng VN15

banh gia chat luong san phdm ché xanh tir
nguyén lieu giong ché VN15 bing thit ném cam
quan, két qua thé hién & bang 6.

Béng 6. Anh huéng ciia mot s6 ché phdm sinh hoc dén thit ném cim quan

Cong thitc | Ngoai hinh | Mau nudc Huong Vi Téng diém | Danh gia
CT1 4,35 4,25 4,20 4,20 16,98 Kha
CT2 4,55 4,40 4,40 4,35 17,45 Kha
CT3 4,55 4,55 4,45 4,35 17,77 Kha
CT4 4,55 4,55 4,35 4,40 17,71 Kha

Ghi chu: CT1: Khong phun ché pham; CT2: Ché pham sinh hoc Rebio reno; CT3: Ché phidm sinh
hoc Bio soil: CT4: Ché pham sinh hoc EM1 Sumo; so liéu trung binh 2 nam (2022 - 2023).

Cac cong thac thi nghiém khac nhau trén
giong cheé VN15 trong san xuat ché hiru co thi
diém tht ném cdm quan san phdm ché xanh la
khac nhau va diém thtt ném dao dong tir 16,98 -
17,77 diém, xép loai kha. Cu thé: Diém thir ném
cam quan cla cac cong thiec c6 phun ché phim

sinh hoc khac nhau dao dong tu 17,45 - 17,77
diém, cao nhat 1a CT3 (ché phidm sinh hoc Bio
soil) dat 17,77 diém, CT4 dat 17,71 diém, CT2 dat
17,45 diém déu cao hon so v6i CT1 (khong phun
ché pham) chi dat 16,98 diém. Két qua cho thay,
viéc phun ché pham sinh hoc cho nuong che voi

98 NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 + 2 - THANG 1/2025



KHOA HOC CONG NGHE

cac loai ché phiam sinh hoc khac nhau da anh
hudng tot dén chat luong san phdm cheé xanh cua
giong che VN15

4. KET LUAN VA BE NGHI

4.1. Két luan

- Cac cong thie phun ché pham sinh hoc da
anh huong dén cac chi tiéu ly hoa tinh va he VSV
dat. Phun ché phdm sinh hoc Bio soil c6 anh
hudng tot nhat dén cac chi tieu do xop dat, ham
luong mun téng s6, VSV tong so6 va VSV phan giai
xenlulo, 1an luot 1a 67,24%; 2,10%; 2,87 x 10° CFU/g
datva 3,54 x 10* CFU/g dat.

- St dung ché pham sinh hoc c6 anh hudéng
dén tot nang suat va cac yéu to cau thanh ning
suat giong ché VN15. Trong cac ché phdm sinh
hoc stt dung thi nghiém, ché phdm sinh hoc Bio
soil c6 anh hudng tot nhat dén cac yéu to ciu
thanh nang suat va niang suat bup ctia giong che
VN15, nang suat buap cheé & tudi 9 dat 6,88
tan/ha.

- Phun ché phdm sinh hoc da lam giam mat
d0 sau hai chinh trén cheé va phun ché phim
sinh hoc Bio soil c6 mat do sau hai thap nhat dat
2,93 con/khay (ray xanh), 2,48 con/l4 (nhén
d0), 3,77 con/bup (bo canh to) va 13,68% (bo xit
muoi).

- Anh huéng ctia phun ché phdm sinh hoc
dén chat lwong nguyén lieu bup va diém thit ném
cam quan san phdm cheé xanh cta gidng che
VN15, khi phun ché phdm sinh hoc Bio soil cé
diém tht n€m cam quan tot nhat dat 17,77 diém,
xép loai kha.

4.2. Dé nghi

Trong ky thuat canh tac san xuat ché hitu co
nén stt dung ché phidm sinh hoc cho nuong che dé
cai tao dat va nang cao nang suat, chat luong san
pham cheé & cac tinh ving Trung du va mién nui
phia Bac.
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RESEARCH ON THE EFFECT OF SOME BIOLOGICAL PRODUCTS IN ORGANIC TEA
PRODUCTION AT PHU THO PROVINCE

Tran Xuan Hoang!, Nguyen Ngoc Binh!, Luu Ngoc Quyen’,

Pham Thi Nhu Trang', Nguyen Thi Kieu Ngoc!, Pham Thi Khanh Hoa'

! Northern Mountainous Agriculture and Foretry Science Institute
Summary

Results of research on the effect of some biological products in organic tea production at Phu Tho
province showed that: The treatments with different biological products affected the yield and
quality of raw materials. The treatment for spraying Bio soil biological products helps improve
soil quality, increase porosity, total humus content, total microorganisms and cellulose-
decomposing microorganisms in the soil, the data are respectively 67.24%; 2.10%; 2.87 x 10°
CFU/g soil and 3.54 x 10* CFU/g soil, increase the highest yield of 6.88 tons/ha and was less
susceptible to pests. Leaf young ration between the treatments of biological products for VN15
tea variety tend to decrease gradually from treatment 1 to treatment 3. When spraying Bio soil
biological products for tea plantation, the tanin content was lowest, while the content of soluble
substances, reducing sugars, aromatic compounds, all had higher values than other treatment.
The quality of green tea at treatment 3 (when spraying Bio soil biological products) was the best
with sensory test score of 17.77 points by taste sensory testing compared to that of treatment 1
(no spray), treatment 2 (Rebio Reno spray) and treatment 4 (EM1 Sumo spray).

Keywords: 7ea, organic tea, biological products, raw material.
Ngay nhan bai: 26/8/2024

Ngay chuyén phén bién: 12/11/2024

Ngay thong qua phan bién: 25/11/2024

Ngay duyét dang: 30/12/2024
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PHAN LAP, TUYEN CHON, BINH DANH MOT SO CHUNG
VI SINH VAT CO LO1 VA BUOC PAU UNG DUNG TRONG
XU LY PHU PHAM NGON LA MIiA LAM PHAN HOU CO

Le Thj Thanh Huyén" ", Pham Thi Thanh Binh’,
Vi1 Thi Hanh!, Phung Thi Tuyét Mai!

! Truong Pai hoc Hong Piic

" Email: lethithanhhuyen@hdu.edu.vn

TOM TAT

Nghién cttu nay nham phan lap, tuyén chon va dinh danh cac chiing vi sinh vat c6 loi va budc dau
ung dung dé xtr ly phu pham ngon 14 mia lam phan bén hitu co. Két qua da tuyén chon duoc bon
chung vi khuén I5, PK18.1, PK17.2, CAT1.2 c6 hoat tinh phan giai cellulose manh, 6n dinh tir cac
mau dat va 14 mia da hoai muc tu nhién. Dinh danh loai bang phuong phap gii trinh tu gen rRNA
16s da xac dinh duwoc cac chiung 15, PK18.1, DK17.2, CAT1.2 lan luot thudc cac loai Bacillus
amyloliquefaciens (40 twong dong 99,70%); Bacillus velezensis (46 twong dong 99,86%); Bacillus
amyloliquefaciens (40 tuong dong 99,93%) va Bacillus siamensis (40 twong ddong 99,86%). Két qua
thir nghiém st dung cac chting nay dé xit Iy phu phadm ngon 14 mia da nang cao dang ké hiéu qua
phan huy chat hitu co sau 38 ngay @; san ph4m phan hitu co hoai muc, ddm bao do chin. Him
luong nito téng s6 va phot pho hitu hiéu trong thanh phidm ctia cong thic thuc nghiém cé st
dung cac ching vi khuédn tuyén chon duoc twong tmg 1a 1,37 va 0,77%, cao hon so voi d6i chiung
(cong thic doi ching twong tmg 1a 0,92 va 0,49%)

Tt khoéa: Hoat tinh enzym, phan Iip, phan hitu co, phu phadm ngon I4 mia, vi sinh vat

1. BAT VAN BE

Theo Hiép hoi Mia duong Viét Nam (2023)
[1], dien tich trong va san luong mia, san luong
duong tai Viet Nam nién vu 2022 - 2023 déu tang.
Cac phu pham tir cay mia & cac nha may duong,
vung trong van la ngudn thai giy 6 nhiém moi
truong. Ché bién phu phdm nay thanh phan bon
htru co vira khong bé phi nguon phu phdm, lai
khong gay 6 nhiém moi truong 1a van dé can nhiéu
nghién ctru. Hién nay, téng dién tich mia ctia khu
vuc Bac Trung bo dat khoang gan 60 nghin ha, sau
mobi vu thu hoach, luong phu phdm gém: Ngon
mia chiém khoang 16 - 18%, 14 mia chiém khoang
20% dé lai tai ruong. Ham luong N, P,O,, K,O va C
hitu co trong ngon, 14 mia duoc ghi nhan tuong
ung 1a 15 g/kg; 2,3 g/kg; 5,5 g/kg; 500 g/kg [2].

Viéc xtt ly, khai thac triét dé cac san phdm phu
nay sé lam tang thu nhap cho nguoi dan do tiet
kiém duoc tién mua phan bén hitu co, cai tao dugc
dat canh tac, giam phat thai khi nha kinh do khoi
bui khi d6t 14 mia. Tuy nhién, thanh phan chinh
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cta la mia la cellulose (32 - 44%), hemicellulose (24
- 30%), lignin (12 - 36%) va ti 16 C/N cua 14 mia
khoang 150 [3] nén rat kho bi phan huy sinh hoc.
Theo Weil va Brady (2017) [4], toc d0 phan hay
ctia cac loai nguyeén liéu phu thuoc nhiéu vao ti lé
C/N, néu lon hon 60 thuong la rat lau. Vi vay,
trong nghién ctru nay, da tién hanh phan lap, tuyén
chon cac ching vi sinh vat c6 hoat tinh enzym cao
tir hé vi sinh vat trong méi truong tu nhién, gop
phan lam giau thém b¢ giéng vi sinh vat c6 kha
nang phan huy manh cac hop chét cellulose; phoi
hop céac chung da tuyén chon dé tmg dung vao xit
ly phu phdm ngon 14 mia tao ra nguén phan boén
httu co ¢ gia tri cao trong nganh néng nghiép.

2. B0l TUONG VA PHUONG PHAP NGHIEN CUU

2.1. béi tuong nghién ciru

Cac chung vi sinh vat c6 kha nang phan huy
nhanh va manh ngon 14 mia duoc phan lap va

tuyén chon tir 11 mau dat va 14 mia thu thap tai
huyén Ngoc Lac, tinh Thanh Hoa.
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2.2. Phuong phap nghién ctru
221 Phan Igp va tuyén chon cdc chiung vi
sinh vt

Phan 1ap va tuyén chon cac ching vi sinh vat
c6 loi trong mau dat va 14 mia hoai muc bang
phuong phap pha loang thap phan va ciy gat trén
dia Petri chita moi trueong chuyén biét. Moi truong
chuyén biét dugc st dung trong qua trinh phan lap
la moi truong Hans (do6i véi vi khudn), Gauze’s
medium No 1 (d6i véi xa khuadn) va Asparagine
(doi voi nam). Mau dat va 14 mia hoai muc sau khi
duoc pha loang dén do pha loang thich hop sé
duoc cay lén bé mat moi truong chita trong cac dia
Petri, sau d6 nuoi & diéu kién nhiét do 28 — 30°C
trong thoi gian 1 - 3 ngay d6i voi cac chung vi
khuén, 7 - 14 ngay v6i xa khuédn va 5 -10 ngay doi
vOi cac chiing nam. Khi cac khuén lac xuat hién,
tién hanh tuyén chon cac khuén lac moc tach biét,
hinh dang to, khoé... dé cay chuyén vao cac dia
Petri da chtta sdn moi trudng. Quan sat dac diém
hinh thai ctia vi sinh vat biang phuong phap lam
tiéu ban giot ép va nhuém Gram [5].

222 Pinh danh loai bang phuong phap gidi
trinh tir gen rRNA 16s

Tach ADN tdng s6 ctia mau vi sinh vat can
dinh danh bang bo kit Genomic DNA Purification
Kit cia Fermentas. PCR khuéch dai gen 16S. San
phdm PCR gen 16S sau khi duogc tinh sach tién
hanh doc trinh tu bang bo kit Bigdye V3.1 trén
méy 3130x] (ABL- My).

2.2.3. Xdc dinh mot so dic diém sinh hoc cua
cdc chiung tuyén chon

- Xac dinh kha nang chiu nhiét do: Cac ching
thr nghiém duoc nuoéi cdy trén moi truong LB co
b6 sung agar & cac nhiét do nuoi cdy khac nhau:
40, 25, 37, 45°C. Sau 2 ngay, quan sat két qua thi
nghiém théng qua danh gia kha nang sinh truéng
cuia chung.

- Xac dinh kha nang phan giai cellulose cua vi
sinh vat: Ap dung theo phwong phap xac dinh dinh
tinh hoat tinh CMC-aza [6].

- Xac dinh kha nang phan giai phot phat kho
tan: Ap dung theo TCVN 8565:2010 [7].

- X4c dinh kha nang d6i khang nam gay bénh
trong dat:
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+ Vi khuin déi khang gia dinh duoc nuoi cay
trén moi truong LB (Luria-Bertani medium) khong
c6 agar & nhiet do 28°C, toc do lac 200 vong/phut
trén may lac 6n nhiét trong thoi gian 2 ngay. Pong
thoi, nuoi cay tréen moi truong LB (Luria-Bertani
medium) c6 chra agar & nhiét do 28°C trong tu
am.

+ Ching nam kiém dinh Fusarium
moniliforme Sheldon, No.: 38159 — ATCC, gay
bénh thoi ngon, xoan c6 14 mia va Ustilago
scitaminea Sydow DSM No.: 11941, gay bénh than
den trén cay mia sé duoc cdy trén moi truong PDA
agar. Quan sat két qua thi nghiém: Chung c6 kha
nang doi khang nim gay bénh sé tao vong vo
khuén; néu khong ttc ché duoc, nam sé phat trién
binh thuong.

2.2.4. Thir nghiém kha nang phan gidi phu
phdm ngon 14 mia cua cdc chung vi sinh vét duoc
tuyén chon

- Nguyén vat liéu thit nghiém:

+ Phu phdm ngon, 14 mia duoc thu tir huyén
Ngoc Lic, tinh Thanh hoa. Cac phu phdm nay
duoc bam tao kich thudc tit 1 - 3 cm trudce khi tién
hanh xtt ly ché phdm (truoc khi ), két hop voi
phan NPK, phan gia suc (phan bo).

+ Ché phdm vi sinh chtta 4 chiing vi sinh vat
vat da duoc tuyén chon. Mat do modi loai > 108
CFU/g.

- Cong thiec (CT) thi nghiém:

+ Cong thic 1: Cong thic doi chung (0,2 tan
ngon 14 mia + nudc + phu gia).

+ Cong thuc 2: Cong thuc thuc nghiém (0,2
tan ngon 14 mia + nudc + phu gia + ché pham vi
sinh vat duoc tuyén chon).

- Quy mo thi nghiém: Luwong ngon la mia: 0,2
tan ngon 14 mia/cong thirc x 2 CT x 3 1an nhéc lai =
1,2 t4n ngon la mia. Luong ché pham: 4 kg/tan
nguyén liéu x 0,2 tdn nguyén liéu/cong thirc x 3
lan nhac lai = 2,4 kg. Luong phu gia tinh cho 1 tidn
nguyén lieu (ké thita nghién ctru vé xtt ly rom ra
ctia bo mon Vi sinh, Vién Thé nhuéng Nong hoa):
10 kg NPK + 1,0 tan phan gia stic (phan bo).

- Chi tiéu phan tich chat luong phan bon sau
thi nghiém (5 mau/cong thuc): N téng so: Phan

NONG NGHIEP VA PHAT TRIEN NONG THON KY - 1 + 2 - THANG 1/2025



KHOA HOC CONG NGHE

tich bang phuong phap Kjeldahl; P tong so: Phan
tich bang phuong phap so mau; K téng s6: Phan
tich bang phuong phap quang phé ngon lira; pH:
Theo TCVN 5979:2021 [8]; kiém tra do chin cta
khoi & theo TCVN 7185-2002 [9] theo do do chin
(hoai) ctia phan hitu co vi sinh duoc xac dinh bang
phuong phap do nhiét do don vi bao go6i phan hitu
co vi sinh vat trong 3 ngay lién ti€p, nhiét do cta
don vi bao géi khong thay d6i moi dat yéu cau.
Kiém tra do doc caa khoi t woc thuc hién theo
phuong phap mo ta béi Zucconi va cs (1981) [10].

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Két qua phan lap va tuyén chon vi sinh vat
6 loi trong dat va 14 mia

Tt mau dat va ngon 14 mia da hoai muc da
phan 1ap dwoc cac chiung vi sinh vat c6 kha nang
phan gidi cellulose gdm: 66 ching vi khuin duoc
ky hiéu tir BO1 dén B66; 28 chung xa khuan duoc
ky hiéu tir A01 dén A28; 22 ching nim duoc ky
hiéu tr FO1 dén F22. Tir d6 da sang loc, tuyén
chon duoc bon ching vi sinh vat c6 kha nang moc
nhanh (sinh truong tot), duong kinh khuén lac lon,
vong phan giai cellulose > 50 mm (Bang 1) va cac
ching duoc ky hiéu lai nhu sau:

Bang1. Két qua tuyén chon ching vi sinh vat ¢ hoat tinh phan giai cellulose manh

STT | Ky hiéuching |Mahoaching sau| Matdo Kha nang phan giai cellulose (kich
ban dau tuyén chon (CFU/ml) thudc vong phan giai (D-d) (mm))
1 B09 I5 5,2x 10 54
2 B12 bK18.1 3,6 x 10° 52
3 B21 bK17.2 4,4 x 10° 54
4 B25 CAT12 2,2x10° 60

Kha nang phan giai cellulose cta cac ching vi
sinh vat dugc danh gia theo phuong phap cua
Williams, 1983 [6]. Két qua thuc nghiém cho thay,
nhin chung, hoat tinh phan giai xenlulo ctia cac
ching vi sinh vat sau khi sang loc dao dong manh
ter 52 - 60 mm. Piéu nay thé hién duoc sy da dang
vé tiém nang cac chung cé kha niang phan giai
xenlulo trong tu nhién. Trong s6 cac chung vi
khuin, da nhan thay ching vi khudn CA T1.2
(Bacillus siamensis) c6 vong phan giai cellulose
cao nhat, dat 60 mm; ching I5 (Bacillus
amyloliquefaciens); DK 18.1 (Bacillus velezensis);
DK 17.2 (Bacillus amyloliquefaciens) co6 duong

kinh vong phan giai dat 52 - 54 mm. Vo6i duong
kinh vong phan giai nay, da nhan thay kha nang
phan giai xenlulo cta cac ching la rat cao. Nhu
vay, ca 4 chiing tuyén chon duoc déu c6 tiém ning
ung dung xtt ly co chat hitu co giau cac-bon dé san
xuat phan hitu co tir nguén nguyeén lieu c6 thanh
phan 1a cellulose ciing nhu xit Iy moi truong bi 6
nhiém chat hitu co.

3.2. Két qué dinh danh cic chiing vi sinh vat
tuyén chon

Céc chung vi sinh vat duoc dinh danh bang
phuong phap giai trinh tu gen rRNA 16s, két qua
duoc trinh bay & bang 2.

Bang 2. Két qua dinh danh cac chiing vi sinh vat

Chuing vi sinh vat Két qua dinh danh
Teén loai Do tuwong dong
15 Bacillus amyloliquefaciens 99,70%
bK 18.1 Bacillus velezensis 99,86%
bK 17.2 Bacillus amyloliquefaciens 99,93%
CAT1.2 Bacillus siamensis 99,86%

Nhu vay, bon chung tuyén chon déu 1a vi
khuén, thuc giong Bacillus. Theo hé thong phan
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loai an toan sinh hoc TRBA 466 (Technical Rule
for Biological Agents - The Federal Institute of
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Occupational Safety and Health) ctia Cong hoa
Lién bang Dtc, ca 4 ching vi khudn tuyén chon
nay déu thuoc nhom an toan I, duoc phép st dung
trong san xuat. Do d6, bon chung vi khudn
Bacillus da tuyén chon dap tmg duoc yéu cau an
toan va hoan toan co thé tmg dung duoc trong xir
ly phu pham ngon 14 mia thanh phan bon hitu co.

3.3. Mot s6 dic diém sinh hoc ctia ching
tuyén chon

331 Khi nang chiu nhiét cua cdc chung
tuyén chon

Kha nang chiu nhiét cta cac chung duoc
tuyén chon bing cach cdy cac ching sang moi
truong LB va 1 lan luot & nhiét do khac nhau: 4,
37, 45, 60°C va theo doi su phat trién ctia chung
trong vong 24 - 48 gio [6]. Két qua duoc thé hién &
bang 3.

Bang 3. Kha niing chiu nhiét do ctia cac chiing vi sinh vat dugc tuyén chon

TT Ki hiéu chiung Nhiét do (°C)
4 37 45 60
1 15 (Bacillus amyloliquefaciens) KPT PT PTT PTT
2 DK 18.1 (Bacillus velezensis) KPT PT PTT PTT
3 DK 17.2 (Bacillus amyloliquefaciens) KPT PT PTT PTT
4 CAT1.2 (Bacillus siamensis) KPT PTY |PIT PTT

Ghi chu: KPT: Khong phat trién; PT: Phat trién; PTT: Phét trién tot.

Nhiét do 1a yéu to anh hudng rat 1on dén su
phat trién ctia vi khuidn. Moi loai vi sinh vat phat
trién trong mot giéi han nhiét do nhat dinh, dua
vao khoang nhiét do phat trién t6i wu, vi khuin co
thé duoc chia 1am 3 nhom: Nhom wa 4m, nhom wa
lanh va nhém wa néng c6 nhiét d¢ t6i vu trén 45°C.
Céac chung nghién cttu déu phat trién ¢ nhiét do
37°C va phat trién tot & khoang nhiét do tur 45 —
60°C. O nhiét do 4°C khong ching nao phat trién
duoc nén c6 thé xép ching vao nhom vi khuédn uwa
nhiét.

3.3.2. Kha ndng phan gidi hop chat phot phat
kho tan cua cdc chung tuyén chon

T cac ching 15 (Bacillus amyloliquefaciens);
bK 18.1 (Bacillus velezensis); DK 17.2 (Bacillus
amyloliquefaciens); CA T1.2 (Bacillus siamensis),
tién hanh danh gia kha nang phan giai phot phat
trén moi truong dac hiéu Picoskaya c6 thanh phan
Ca;(PO,), trong moi truong. Sau 48 gio, quan sat
két qua thi nghiém, khong xuét hién vong trong
bao quanh 16 thach cé bé sung dich vi khuén I5;
bK 18.1; DK 17.2; CAT1.2.
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Két qua thtt nghiém cho thay, cac ching I5,
CAT 1.2 khong c6 kha nang phan giai cac hop chat
phot pho vo co khoé tan. Ching PK 18.1; DK 17.2
phan giai cac hop chét phot pho vo co kho tan mic
do trung binh; duong kinh vong phén giai nhé hon
1,5 cm.

3.3.3. Xdc dinh kha nang doi khang nidm trong
dat gay bénh cho cdy mia

- V6i chi ndm Fusarium gay bénh thoi ngon
xoan c6 14 mia: Chang CA T1.2 (Bacillus
siamensis) c6 kha nang doi khang voi nam
Fusarium moniliforme Sheldon manh nhat, duong
kinh vong doi khang dat 17 mm; ching PK 18.1
(Bacillus velezensis) c6 duong kinh vong doi
khang kha, dat 12 mm; chang DK 17.2 (Bacillus
amyloliquefaciens) c6 duong kinh vong dat 11
mm. Chang I5 (Bacillus amyloliquefaciens) khong
c6 kha nang doi khang naim Fusarium moniliforme
Sheldon.

- V6i chi ndm Ustilago scitaminea Sydow gay
ra bénh than.
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Béang 4. Kha ning d6i khang ndm Fusarium moniliforme Sheldon gay bénh théi
ngon xo4n c6 14 mia ctia 4 ching vi khu4n tuyén chon

TT Ky hiéu ching Duong kinh vong doi khang nam Fusarium
moniliforme Sheldon (mm)
1 | I5 (Bacillus amyloliquefaciens) Khong khang nim
2 | DK 18.1 (Bacillus velezensis) 12
3 | DK 17.2 (Bacillus amyloliquefaciens) 11
4 | CAT1.2 (Bacillus siamensis) 17

Bang 5. Kha ning ddi khang nam Ustilago scitaminea Sydow giy ra bénh than
trén cay mia ctia 4 chiing vi khuin tuyén chon

TT Ky hiéu chiing Dbuong kinh vong d6i khang nam Ustilago
scitaminea Sydow (mm)
1 15 (Bacillus amyloliquefaciens) Khong khang nam
2 DK 18.1 (Bacillus velezensis) 9
3 DK 17.2 (Bacillus amyloliquefaciens) 8
4 CA T1.2 (Bacillus siamensis) 3

Chang DK 18.1 (Bacillus velezensis) c6 kha
nang doi khang voi nam Ustilago scitaminea trung
binh, duong kinh vong d6i khang 9 mm; ching
DK 17.2 (Bacillus amyloliquefaciens) c6 duong
kinh vong d6i khang 8 mm; ching CA T1.2
(Bacillus siamensis) c6 duong kinh vong yéu 3
mm. Chung 15 (Bacillus amyloliquefaciens) khong
c6 kha nang doi khang nam Ustilago scitaminea.

3.4. Két qua thir nghiém kha ning phan giai
phu phdm ngon 14 mia ctia c4c ching vi sinh vat
duoc tuyén chon

3.4.1. Dién bién nhiét do khoi u

Nhiét trong khoi 0 1a thong s6 quan trong
danh gia kha nang hoat dong phan hay cta vi sinh
vat trong khoi t. Su thay déi nhiét do qua méi giai
doan ciing déng nghia voi su thay déi cac thanh
phan va s6 luong ctia vi sinh vat trong khoéi .
Nhiét do trong khoi 0 cang tang cao thi chimg to
hoat dong cua vi sinh vat cang manh mé, thanh
phan va s6 luong cta chung cang phong phu [3].
Két qua danh gia nhiét do khoi t danh gia hieu luc
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ctia ché phdm vi sinh duoc thé hién trong bang 1
cho thay, khoi t & CT1 chi c6 phu gia 1a phan trau
bo va NPK nén nhiét do trong khoi @1 1én cham va
toi da chi dat 44°C. Trong khi d6, khoi u & CT2
ngoai phu gia con c6 thém ché phdm vi sinh vat da
lam cho nhiét do cua khoéi u tang nhanh, sau 6
ngay da dat 58°C va duy tri trong khoang 58 - 62°C
trong lién tuc 14 ngay (dén ngay thir 20 sau khi 01)
sau d6 gidm dan.

Tac dung nhiét do cao trén 60°C cta khoi u &
CT2 khi c6 mat ctia ché phdm vi sinh vat tht
nghiém mot mat thuc ddy nhanh qua trinh phan
giai ngon 14 mia, 1am cho khoi ¢ nhanh chin, nong
dan so6m gidi phong duwoc mat bang ctia déng
ruong, nhung mat khac day chinh la tac nhan tiéu
diét cAc mam bénh va c6 dai gay hai cho mia con
ton du.

Duoi tac dung ctia ché phdm vi sinh vat duoc
xt ly, thoi gian 6n dinh nhiét do ctia khoi t & CT2
cling xay ra som hon so véi khoi t & CT1, bat dau
ttr ngay thtt 30 trong khi d6 ¢ khoi i & CT1 dén
ngay thir 40 van chua c6 dau hiéu 6n dinh nhiét do.
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Bang 6. Két qua theo doi nhiét do

ctia khdi 01 trong 40 ngay
Nhiét do (°C)
Ngay
thit Cong thuc 1 Cong thuc 2
(CT1) (CT2)
32 32
35 44
40 58
10 39 60
13 Tién hanh dao tron ca 2 khéi
15 42 61
20 44 62
25 41 48
30 37 34
35 36 32
38 34 31
40 33 31

3.4.2. Thoi gian chin cua khoi i va mitc do doc
cua nguyén liéu sau khi u

- Theo TCVN 7185:2002 [9] d0 chin (hoai) ctua
phan hiru co vi sinh duoc xac dinh bang phuong
phap do nhiét @6 don vi bao géi phan hiu co vi
sinh vat trong 3 ngay lién ti€p, nhiét do cua don vi
bao géi khong thay d6i moi dat yéu cau. Do do6 xac
dinh duoc thoi gian chin ctia khoi t & CT1 (khong
b6 sung ché phdm vi sinh vat) 1a 47 ngay va thoi

gian chin ctia khéi t & CT2 (c6 b6 sung ché phdm
vi sinh vat) 1a 38 ngay. Nhu vay, b6 sung ché phim
vi sinh vat gidm duoc 9 ngay vé yéu cau xac dinh
do chin ctia khéi 0 so voi khong bé sung ché
pham.

- Vé kiém tra do doc cta khoi 0, két qua cho
thay, khoi & CT1 (khong b6 sung ché phdm vi
sinh vat): Ty 1é ndy mam ctia hat cai dat 84,53%,
muc tot. Khoi i & CT2 (b6 sung ché phdm vi sinh
vat): Ty 1é ndy mam ctia hat cai dat 97,21%, mtc rat
tot. Nhu vay, ca 2 khoi 4 déu dat yéu cau, tuy
nhién, khoi @1 2 ¢6 ty 1é hat cai moc cao hon khoi
1 rat nhiéu, ching té chat luong nguyén liéu cta
khéi G 2 cao hon so v6i khéi t 1 hay noi cach khac
xtt ly ché phdm c6 tac dung tao nguyeén liéu hiru co
tot hon so voi khong xtt ly.

3.4.3. Panh gid theo cdm quan vé khoi u

Két qua cho thay, & cong thitc co st dung ché
pham (CT2) c6 su thay déi vé mau sic, mui va do
dai so v6i mau doi chimg khong st dung ché
pham. Piéu nay xay ra do tac dong ctia phan giai
co chat hitu co ctia ché pham vi sinh cung véi cac
phan tmg hoda sinh khi cac vi sinh vat trong ché
phdm tao ra cac chat trao ddi bac 1 hoac bac 2, tao
ra mau sic, mui cta nguyén lieu sau khi @ ciing
nhu tinh chat co ly ctia nguyeén liéu.

Bang 7. Tinh chit cAm quan ctia ngon, 14 mia sau xtt ly

Cong thuc thit nghiém
Chi tiéu danh gia
Cong thuc 1 (CT1) Cong thuc 2 (CT2)
Mau sac Mau nau Mau nau den
Mui Hang nhe dén vira Khong mui dén hiang nhe
Tilé % sut Iun cia khoi 15% 40%

Thanh phan co gioi

Soi mém, hoi dai

Soi mém, min

3.4.4. Panh gi4 chat lrong cua khoi u

Sau 50 ngay da tién hanh 14y mau va phan tich
thtt nhan thay: X ly ché phdm (CT2) lam tang
OM (dat 33,97%) so voi khong xit ly ché pham
(CT1, OM chi dat 27,56%).
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Ty lé C/N nguyén liéu sau a ¢ CT2 dat 11,27,
con & CT1 1a 13,62. Nhu vay xtt ly ché pham lam
giam ty 1é C/N so voi khong xtt ly.

NONG NGHIEP VA PHAT TRIEN NONG THON KY - 1 + 2 - THANG 1/2025



KHOA HOC CONG NGHE

Bang 8. Chat hugng ctia ngon, 14 mia trudce va sau khi xi Iy

TT | Chitiéu phan tich Phuong phap thir Donvitinh | Truécu Sau u

CT1 CT2
1 | pH TCVN 5979:2007 [11] 5,12 5,64 6,13
2 | OM TCVN 5979:2007 [11] % 48,53 27,56 33,97
3 | Nito téng s6 TCVN 8557:2010 [12] % 0,73 0,92 1,37
4 | Phot pho hitu TCVN 8559:2010 [13] % (P,O5) 0,22 0,49 0,77

hiéu

5 | Kali hitu hiéu TCVN 8560:2010 [14] % (K,0) 1,27 1,42 1,68

Ham luong nito téng s6 ¢ cong thitc 2 cao hon
CT1 khong bé sung vi sinh vat va cao hon truéc
khi 4. Tuy nhién, trong mot s6 nghién cttu xt ly
phu phdm nong nghiép trudc day thuong thay ham
luong nito téng sé gidm trong qua trinh G viéc u
khong bd sung vi sinh vat thuong thap hon so véi
c6 b6 sung vi sinh vat [15] diéu nay can ti€p tuc
nghién ctru. Ham luong phot pho hiru hiéu va kali
htru hiéu & cong thirc xit Iy ché phdm déu cao hon
cong thirc khong xt ly. Diéu nay duoc ly giai do su
hoat dong ctia vi sinh vat b6 sung trong khoéi u
sinh ra cac enzym celluloza va mot s6 axit hiru co
khac nhu citric... ¢6 tac dung phan huy cac hop
chat hitu co thanh san phdm cudi 6n dinh va giai
phong cac chat khoang don gian trong d6 c6 phot
pho va kali, két qua nay tuwong tu nhu nghién ctru
ctia Tran Thi Lua va cs [16].

4. KET LUAN

- Da phan lap va tuyén chon duoc 4 nguon gen
vi sinh vat ban dia c6 kha nang phan giai nhanh
xenlulo trong 14 mia. Két qua dinh danh 4 chiing vi
khudn tuyén chon lan luwot la: I5 (Bacillus
amyloliquefaciens); DK 18.1 (Bacillus velezensis);
DK 17.2 (Bacillus amyloliquefaciens); CA T1.2
(Bacillus siamensis).

- Ung dung 4 ching vi sinh vat ban dia tuyén
chon dé xt Iy phu pham ngon va 1a mia 1a co6 hiéu
qua hon so voi khong xtt ly. Dudi tac dung ctia ché
phdm xt ly, nhiét do khéi @ len nhanh hon, dat
nhiét do cao hon, thoi gian chin giam va it doc voi
stc ndy mam cta hat cdi. Nguyén liéu sau xt ly
ché pham c6 ham luong OM, nito tong sO, phot
pho hitu hiéu, kali hiru hiéu déu cao hon so voi doi
chtimg khong xtt ly ché pham, dap ung duoc yéu
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cau cta Quy chudn ky thuat Qudc gia vé phan bon
hitu co.
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ISOLATION, SELECTION, INDENTIFICATION OF SOME BENEFICIAL
MICROORGANISMS AND INITIALLY APPLICED IN TREATMENT OF THE TOPS AND
THE LEAVES SUGARCANE RESIDUES TO MAKE ORGANIC FERTILIZER

Le Thi Thanh Huyen', Pham Thi Thanh Binh!,

Vu Thi Hanh', Phung Thi Tuyet Mai'
! HongDuc University

Summary

This study aimed to isolate, select and identify beneficial microorganisms and initially apply them
to treatment of by — product form the tops and the leafves of sugarcane to make organic fertilizer.
The result of the study have been selected four bacterial species, including: 15, DK18.1, DK17.2,
CAT1.2 which had strong cellulose-degrading activity and stability. These four microorganisms
were isolated from naturally decomposed sugarcane leaf and soil samples. The method used to
identify species was 16s rRNA gene sequencing method has identified 15, DK18.1, DK17.2,
CAT1.2 as belonging to Bacillus amyloliquefaciens species (99.70% similarity); Bacillus velezensis
(99.86% similarity); Bacillus amyloliquefaciens (99.93% similarity) and Bacillus siamensis (99.86%
similarity). The results of using these microorganisms to treat the by — product form the leafves
of sugarcane showed that the efficiency of decomposing organic substance after 38 days of
decomposition was significantly improved; decomposed organic fertilizer products, mostly
decomposed and rich in nutrients. The total nitrogen and effective phosphorus content in the
finished product of the experimental formula using selected bacterial species was 1.37% and
0.77%, respectively, higher than the control formula (comparison formula) 0.92% and 0.49%

respectively.

Keywwords: Enzyme activity, isolation, organic fertilizer, by - products from the top of sugarcane,
by - products from the leaf of sugarcane, microorganisms.
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NGHIEN CUU ANH HUGNG NONG DO HUYET THANH
BAO THAI BO LEN TY LE TANG SINH CUA PHAN DOAN
TE BAO TAO MACH NEN (SVF) TU MO M0 CHO

Tran Nguyén Bao Anh', Nguyén Thi Bé Muoi?, Tran Thi Thanh Khuwong®*

!Phong Thi nghiém T€ bao goc, Vién Cong nghé sinh hoc va Thuc pham, Triong Pai hoc Can Tho
’Khoa Thu y, Truong Nong nghiép, Truong Pai hoc Can Tho

"Email: tttkhuong @ctu.edu.vn

TOM TAT

Nghién ctru nay khao sat anh huéng ctia cac nong do huyét thanh bao thai bo (FBS) khac nhau
dén kha ning tang sinh ctia phan doan t€ bao tao mach nén (SVF), mot hon hop té bao c6 chia té
bao goc trung mé (MSCs), dugc phan lap tir moé mo cho bang enzyme collagenase 0,1%. SVF
duoc nuoi cay trong 48 gio voi cac nong do FBS 0%, 3%, 5%, 8%, 10%. Két qua cho thay, néng do
FBS 8% dat mat do té bao song cao nhat, 51,17 x 10* té€ bao/mL (p < 0,05), dong thoi khong co
thay ddi vé hinh thai té bao gitta cac néng do FBS. Nghién ctru cung cap dit lieu thuc nghiém vé
t6i wru hoa moi treong nuodi cdy SVF, ho tro hiéu qua ctia phuong phap phan 1ap MSCs tir m6 mo
ché. Nhirng phat hién nay mé ra tiém niang tng dung SVF va MSCs trong diéu tri cac bénh ly &
cho, véi cac nghién ctu tiép theo tap trung vao kha nang biét hoa va cac tng dung 1am sang ctia
SVF trong y hoc tai tao thu y.

Tt khéa: Huyét thanh bao thai bo, mé mo chd, phan doan té bao tao mach nén (SVE), t€ bao goc

trung moé (MSCs), y hoc tdi tao thii y.

1. DAT VAN BE

Trong y hoc tai tao, t€ bao goc trung mo
(Mesenchymal Stem Cells, MSCs), dac biét 1a té
bao goc trung mo tir moé mo (Adipose-Derived
Mesenchymal Stem Cells, AD-MSCs), da thu hut
su cha y nh¢ vao kha nang tu tai tao, biét hoa da
dang va diéu hoa mién dich ctia chung, mé ra trién
vong mdi trong diéu tri cac bénh ly thoai héa, tén
thuong mo va bénh tu mién dich [1, 2]. Puoc phan
lap tt m6 mo, phan doan té bao tao mach nén
(SVF) chtra nhiéu loai té bao khiac nhau nhu
MSCs, té bao no6i mo, t€ bao pericyte va té bao
mién dich, lam cho SVF tré thanh nguon cung cap
MSCs dé tiép can ma khong can quy trinh tinh
sach phtec tap [3 - 5]. Nho tinh chat da dang té bao,
SVF con gitr lai cac yéu to ho tro quan trong, gitp
tang cuong kha nidng chira lanh va hoé tro chic
nang MSCs trong moéi truong sinh hoc da dang
ctia co thé. Diéu nay tao diéu kién dé SVF duoc st
dung truc tiép nhu mot nguén MSC hiéu qua, dic
biét trong cac tng dung tai tao xwong khop & thu y.
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SVF c¢o tiém nang 16n trong y hoc téi tao thu y
nho vao kha nang tai tao mo va diéu hoa phan tmg
viém ctia MSCs, dac biét hiru ich trong diéu tri cac
bénh man tinh va tén thuong & dong vat. Cho 1a
mo hinh dong vat ly tuwong trong nghién cttu bénh
ly xwong khop va viéem nhiém, do cu tric xuong
khop ctia ching c6 nhiéu diém tuong déng véi con
nguoi [3, 4]. Cac nghién cttu cho thay, MSCs tit
SVF ¢6 thé biét hoa thanh m6 xuong, sun va gop
phan gidm viem, dic biét hiéu qua trong diéu tri
viem xuong khop (OA) & chd, mot can bénh phd
bién gay dau va gidm chat luong cudc séng cta
thu cung, nhat 1a khi chung gia di [3]. St dung
SVF hodc MSCs tir SVF trong diéu tri OA da cho
thady nhiéu htta hen trong viéc gidm dau va cai
thién chtc nang khop. Péng bang song Ctru Long
la mot khu vuce da dang sinh hoc va c6 nganh chan
nuoi phat trién manh, 1a moi truong phu hop cho
cac nghién cttu ting dung céong nghé sinh hoc tién
tién. Day la nghién ctu dau tién trong khu vuc
danh gia anh hudng ctia néng do huyét thanh bao
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thai bo (Fetal Bovine Serum, FBS) lén kha nang
tang sinh ctia SVF, qua d6 mé ra huong phat trién
cac phuong phap nudi cay hiéu qua cho té bao goc
tetmoé mo [5 - 8].

Nghién cttu nay khong phan lap MCSs ma
thay vao do 1a phan lap SVF, qua do gian tiép danh
gia kha nang tang sinh cia MSCs trong moi
truong té bao hon hop nay. Phuong phap tiép can
gian tiép nay cho phép nghién cttu anh huong cia
cac néong do FBS khac nhau trong mét moi truong
gan vdi sinh 1y hoc tu nhién cta té bao, dong thoi
pht hop véi muc tiéu tim ra diéu kién toi vu dé
nudi cdy MSCs trong y hoc tha y. Muc tiéu chinh
ctia nghién ctu 1a x4c dinh néong do FBS toi uu dé
dat duoc mat do t€ bao cao nhat va duy tri hinh
thai 6n dinh ctia SVF, tao co s& khoa hoc cho cac
ung dung t€ bao goc trong diéu tri lam sang. Két
qua nay sé mo ra trién vong cho viéc stt dung SVF
va MSCs tir SVF trong diéu tri cac bénh ly thuong
gap & cho nhu bénh xuwong khép va viém man tinh,
g6p phan nang cao hiéu qua diéu tri trong y hoc
thay.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat liéu, hoa chat va dung cu

- Vat liéur. M6 mo bung cho thu tir cac phong
kham thu y trong thanh pho Can Tho. Muc dich
nghién cttu, phwong phap va y nghia nghién cttu
da duoc Hoi dong Tu van dao duc trong nghién
ctru dong vat, Truong DPai hoc Can Tho xét duyét
va thong qua voi ma s6: CTU-AEC24027.

- Hoa chat va dung cu: Méi truong hoan chinh
DMEM Low Glucose (Gibco), FBS (Gibco),
penicillin-streptomycin ~ (Gibco),  L-glutamine
(Gibco), trypsin/EDTA 0,25% (Gibco), trypan blue
(Sigma-Aldrich), collagenase I C0130 (Sigma-
Aldrich)... Dung cu thi nghiém: DPia nuoi cay 24
giéng, chai nuoi T25, 6ng nghiém, pipet, ta cay vo
tring, kinh hién vi, luéi loc t€ bao 100 pm
(Biologix), may ly tam, buéng dém hong cau
Neubauer...

2.2. Phuong phap nghién ctru

Thu thip mé moé: M6 mo bung tuoi duoc thu
thap tir cac phong kham tha y trong thanh pho
Can Tho. Cac mau mo6 (khoang 5 mm?®) duoc van
chuyén trong dung dich bao quan chwta 1%

110

penicillin-streptomycin (100X, Gibco) va dugc dat
trong cac lo dung mau tiét trung c6 ky hiéu nhan
dién ro rang. Toan bo mau duoc bao quan trong
thung x0p c6 da lanh dé duy tri nhiet do thap
trong qua trinh van chuyén vé phong thi nghiém.

Xit Iy so bo: Tai phong thi nghiém, trong diéu
kién vo trung, mé mo duoc xtt ly bang cach ria 4 -
5 lan voi dung dich phosphate-buffered saline tiet
trung (PBS 1X, Sigma-Aldrich) dé loai bo cac tap
chat nhu to mau va cac phan mo hoai tir quan sat
duoc. Sau khi rita, mé mo duoc cat thanh cac khoi
nhé co6 kich thuéc khoang 2 — 3 mm? nham tao
diéu kien thuan loi cho cac budc xtt ly va nudi ciy
tiép theo.

2.2.1 Phan lp va nuoi cay SVF tir mo mo

Phan gidi mé bang enzyme collagenase. Cac
manh mo sau khi xtt ly dé yén trong 5 phut tach
pha nudc khoi phan chat béo. Sau d6, 5 - 10 g mo
duoc xtt ly bang 10 mL dung dich collagenase 0,1%
trong PBS 1X & 37°C va 5% CO, trong 2 gio. Trong
qué trinh nay, dung dich duoc vortex nhe moi 30
phut trong 30 gidy. Sau khi phan gidi hoan tat,
dung dich collagenase duoc trung hoa bang 10 mL
(DMEM) chua 10% FBS va 1% penicillin-
streptomycin. Dung dich sau dé6 dugc loc qua
mang loc té bao 100 ym (Biologix, Hoa Ky) dé loai
b6 mo chua dugce phéan giai hoan toan.

Ly tam va thu hoi t€ bao: Dich loc sau phan
gidi duoc ly tam & 300 x g trong 30 phut ¢ 4°C dé
thu can chira cac t€ bao. Dich néi sau ly tAm chira
phan lon t€ bao mo duoc loai bo. Can té€ bao duoc
rtra hai lan v6i PBS 1X @€ loai bd hoan toan cac tap
chat, dac biét 1a giot mo con sot lai. Cudi cung, cin
té bao duoc hoa tan trong 1 mL méi trudng nudi
cay am (DMEM voéi 10% FBS) va chuyén vao cac
chai nuoi.

Xdc dinh ty Ié song cua t€ bao: S6 luong té€ bao
s6ng dugc xac dinh biang phuong phap nhudom
trypan blue (Sigma-Aldrich), dua trén nguyén tic
loai trir t€ bao chét. Mat do té bao song duoc tinh
toan chinh xac dé tién hanh nuoi cay.

Nuoi cdy in vitro: Sau khi U trong t nudi am
(37°C, 5% CO,) trong 24 gid, phan té bao khong
bam dinh duoc loai bé bang cach rira mau 1- 2 lan
bang PBS 1X. Méi truong nuoi cay hoan chinh
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(DMEM vo6i 10% FBS) duoc thay moi 2 ngay. Tién
hanh nuoi cdy thi cap (passage 1) sau 8 ngay khi
té bao dat do phu khoang 80% day chai. Viéc tach
té bao dugc thuc hién bang dung dich
trypsin/EDTA 0,25% (Gibco) véi ty 1é tach 1: 3 cho
moi lan nuoi cdy thi cap.

2.2.2. Thiét k€ thi nghiém

Thi nghiém duoc thiét ké dé xac dinh tac dong
ctia cac nong do FBS khac nhau dén kha nang ting
sinh cia SVF. Nhom d6i ching am - duong duoc
thiét 1ap voi cac t€ bao nudi cdy trong moi truong
khong chita FBS (0% FBS) va moi truong nuoi khoi
diém (10% FBS), nham tao co s& so sanh véi cac
nghiém thic khac. Cac nghiém thic thi nghiém

gdm cac nhom té bao duoc nudi cdy trong moi
truong chita FBS voi cac nong do 1an luot 1a 3%, 5%,
8%. Moi nghiém thttc duoc lap lai 3 1an. Toan bo qua
trinh thi nghiém duoc thé hién & hinh 1.

Kha ning tang sinh ctia té bao dugc danh gia
thong qua luong té€ bao song dém truc tiép tai cac
thoi diém 24, 36 va 48 gio sau khi nuoéi cdy, bang
cach tach té bao voi trpsin/EDTA 0,25%, trung hoa
va dém s6 luong bang buong dém, nhuém trypan
blue duoc stt dung dé xac dinh ty lé song. Ngoai
ra, hinh thai hoc cta té bao duoc danh gia thong
qua quan sat duoi kinh hién vi, dé theo doi su thay
d6i vé hinh dang, kich thudc va cac dic diém khac
cta té bao trong suét qua trinh nuoi cay.

PHAN LAP PHAN DOAN TE BAO_ DANHGLA HINH THAIMAUPHANLAP

DONG VAT MG VUNGBUNG T‘f‘f‘“?c?m (S‘?TH;MO 1:-10 dwoesau § ngay nudi cay in vigo.
THINGHIEM: |—>| Thuthéptircic phong . 0;*}‘0 (°Sa. mgm_‘“;);’.;;;“é‘;_. »  NUOITHC CAPLAN (passage 1) khimiu
CHO Khim thisy trong thanh pho A e il phitbé it dat $0% dién tich bing TrypsinEDTA
CanTho va vortex mol 30 it rong 2 g1o 0.25% (Gibeo). T 16 nudi iz chp mbi lin 14 1: 3

|

Tang sinh trong 24 gid - -r e
. s DANH GL4 ANH HUONG NONG DO
~ | FBS0%-3%-5%- \ HUYET THANH NHAU THAI BO (FBS)
Trypsin/EDTA., §%val0% 1én kha ning ting sinh in vitro cila nhém té bao
0,25% SVF trong 48 gid.
THU NHAN. XO'LV SOLIEU Tingsinh trong 36 gic / Thye hién trong dia 24 giéng.
THb.\'GIK? VAANH CH'[:P -— le%sggl;‘DTA. —~  FBS0%. 3%. 5%. M3t 56 khéi diém 50.000 cel/mL
THINGHIEM - ' 8%va10%
lepsma‘E_DTA.
025% | Tingsinh trong 48 giir
FBS 0%- 3%- 5%-
8%val0%

Hinh 1. So @6 mo6 ta qua trinh thuyc hién khéo sat anh hudng FBS lén ty 1é ting sinh SVF
phan 1ap truc tiép tir mé mo

2.3. Phan tich théng ké

S6 lieu duoc ghi nhan bang phan mém Excel
2019. M6 hinh hon hop tuyén tinh ANOVA duoc
str dung dé phan tich di lieu, sau d6 so sanh gia tri
trung binh gitta cadc nghiém thttc bing phuong
phap Turkey trong phan mém Minitab 2016. Cac
két qua duoc trinh bay + sai s6 chuin (SE). Y
nghia thong ké duoc dat & p < 0,05 cho thay, mic
do dang tin cay cao doi voi két qua thu duoc. Hinh
anh biéu do duoc ve bing phan mém R.4.3.1.
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3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Dic trung hinh thai cia SVF phan 1ap va
nuéi cdy duoc

Qua trinh phan lap SVF da duoc thuc hién
thanh cong thong qua phuong phap st dung
enzyme collagenase. Sau khi phan 1ap, cac té€ bao
duoc nuoi cdy trong moi truong DMEM bd sung
FBS véi cac nong do khac nhau. Két qua cho thay,
SVF c6 kha nang bam dinh va tang sinh manh mé
trong diéu kién nuoéi cay in vitro. Sau 24 gid nudi
cdy, cac té€ bao bat dau bam dinh lén bé mat dia
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nudi cdy, voi hinh dang ban dau tuong doi tron,
sau do dan lan rong. Mot so té bao da xuat hién
hinh thai thon dai va da cuc, dién hinh ctia nguyén
bao soi, chiing t6 qua trinh phan lap thanh céng va
té bao dang thich nghi voi moéi truong nudi cay
(Hinh 2). Cac té bao khong thé bam dinh sé bi loai
dan theo méi lan thay méi moi truong nudi cay.

Viéc thu nhan ASC tir nhiing noi khac nhau
trén co thé tir nhitmg nam dau thé ky tha XXI 1a
mot trong nhitng moi quan tAm hang dau caa gioi
khoa hoc. Cac vung tir da dudi, xwong ba vai, liém,
viung ben, day chang va moé m& bao quanh budng
tring duoc cho 1a nhimg ving c6 tiém niang phan
lap ASC nhat trén loai ché [3, 4]. Mic du vay, SVF
0 cho duoc st dung rong rai trong cac phong
kham thu y, nhung c6 rat it nghién ctu diéu tra
thanh phan té bao ctia SVF méi phan 1ap ciing nhu
kiéu hinh mién dich cta chung [5- 8].

Sau 4 ngay, cac té bao bam chat hon, hinh
thanh cac cum nho va tiép tuc phat trién. Dén ngay
thit 8, cac cum té bao lon hon ro rét, phan anh kha
nang tang sinh va thich nghi tot cta té bao (Hinh
3). Sau 16 va 24 ngay nudi cdy, té bao SVF da pha
kin bé mat dia nudi cdy, tao thanh mot 1op té bao
lién tuc va déng nhat. Hinh thai té bao dong déu,
thé hién su 6n dinh va kha nang ting sinh manh
meé cta quan thé t€ bao qua thoi gian (Hinh 4).
Tom lai, qua trinh phan 1ap va nuoi cay SVF tir mo
mo cho da dat két qua kha quan. Cac té bao nay
thé hién dac tinh bam dinh, ting sinh nhanh va cé
hinh dang dién hinh cta MSC, tao tién dé cho cac
nghién cttu sau hon vé tiém nang tmg dung cta
SVF trong y hoc tai tao.

Hinh 2 cho thdy, cac té bao thu duoc (mii tén
mau den) chen lan gitra hong cau vo ra tir mach
mau trong cac khoi mo. Thudce do: 100 pm.

Hinh 2. (A) Mau phan doan mé m& duge nhudm véi trypan blue s khi xtr Iy bing ee collagenase
0,1% xem duw6i kinh hién vi quang hoc 40X va (B) mau té€ bao sau 24 gi® nudi cay in vitro trudce khi rira

Hinh 3. (A) SVF sau 4 ngay nubi cy in vitr
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loai bo phan 16n hong cau (20X)

(4X) va (B) 8 ngay nudi cdy in vitro (10X)

NONG NGHIEP VA PHAT TRIEN NONG THON KY - 1 + 2 - THANG 1/2025



KHOA HOC CONG NGHE

Hinh 3 cho thay, cac té bao da bam dinh hoan
toan, do phtt bé mat day dat 50% & ngay thir 4 sau
phan 1ap. O ngay thtr 8 sau phan lap, cac cum té
bao c6 hinh dang thon dai, da hop dong nhu
nguyén bao soi, dat do pht 80% bé mat chai nuoi.

A

Hinh 4 cho thdy, cac cum té€ bao da hinh
thanh, bam dinh hoan toan, d¢ pha bé mat day dat
80%. Hinh thai t€ bao quan sat duoc & cudi giai
doan cay thut cap lan 2 va 3 c6 dang dong nhat voi
hinh thai mau phan lap truc tiép sau 8 ngay in
vitro. Thudc do: 500 pm.

3.2. Anh huéng clia néng do FBS dén kha
ning ting sinh ctia SVF

Nghién ctru nhim danh gia anh huéng cua
FBS dén kha nang tang sinh ctia SVF trong diéu
kién nuoi cay in vitro. SO luong té€ bao ctia moi
mau duoc nhuém trypan blue va dém bang budng
dém hong cau ¢ ngay 8, chuén bi cho giai doan cay
thir cap lan 1. Mat so té bao song thu duoc tir 0,85
x 10°-1,1x 10° cell/mL (= 0,2 x 10°).

Cac té bao SVF duoc tach ra khoi bé mat nuoi
cdy bang phuong phap trypsin/EDTA 0,25% va
duoc phan phéi vao cac dia 24 giéng voi mat do
ban dau 1a 5 x 10* t€ bao/mL. M6i truong nudi cay
stt dung DMEM (glucose 1 g/L) b sung cac nong

Hm i

Céc té bao c6 suc song yéu hon, cudn tron (mii
tén den) trén mat 16p té€ bao hinh dang so¢i thon
dai. O giai doan nay, mau co thé tién hanh nuoi
cdy thi cap lan 1. Thudc do do dai: 500 pm (4X) va
100 pm (10X).

AR A
b R SR DY TN
hLd?Ma‘.‘ s KLW‘M:’H{.

Hinh 4. (A) SVF sau 16 ngay nuéi cdy in vitro (10X) va (B) 24 ngay nudi cdy in vitro (4X).

do FBS khac nhau, bao gom: 0%, 3%, 5%, 8%, 10%.
Sau 48 gid nuoi cdy, mat do t€ bao song duoc xac
dinh thong qua phuong phap nhuom trypan blue.
Két qua cho thay, SVF tang sinh tot nhat trong moi
truong chira 8% FBS, dat mat do cao nhat tai thoi
diém 48 gio, trong khi t€ bao nuoéi cdy trong moi
truong khong chita FBS ¢6 toc do ting sinh cham
nhat. Diéu nay khang dinh riang, FBS dong vai tro
quan trong trong viéc cung cap cac yéu to ting
truéng can thiét cho su phat trién va tang sinh cta
SVF [8 - 11]. Hinh 5 thé hién r6 rang anh huong
ctia nébng do FBS dén kha nang ting sinh ctia SVF
cho thay, su khac biét dang ké vé mat do té bao
gitta nhom d6i chimg duong (10% FBS) va nhom
doi ching am (0% FBS) vd6i y nghia thong ke (p <
0,05). Nhitng phat hién nay cho thdy, tAm quan
trong cua FBS trong viéc toi wu hda diéu kién nuoi
cay cho té bao goc trung mo, mé ra trién vong cho
cac nghién cttu va tng dung trong y hoc tai tao.

Bang 1. Mat d¢ té bao song sau thoi gian 24, 36 va 48 gior (mean + SE, N = 3)

\ Mat s6 té bao s6ng (x 10%)
Nong do FBS () 24 gy 36 gio 48 giv
0 0,33+ 0,14 3,754+ (.46 7545184
3 433+ 1,96 6,671+ 1,16 43%< 1+ 8.7
5 4,83+ 2,14 10,674 + 1,16 A7,17* £ 9,32
8 5,83°0 + 3,04 16°><4 £ 1,18 51,17° + 12,40
10 5,830 + 2,41 1804 1 2 84 41°< 1 2,83

Ghi chu: "< trong bang khong cung ky hiéu co y nghia khac biét vé mat thong ké (p < 0,05).
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. Néng d6 FBS
Mat sé x 10* (Cell/mib)
60

40

20

4.33 4.835,835,83

0,33

IEEEER EE EF EU

51,17

24 gio

36 gior

48 gio

Hinh 5. Anh huéng cia ndng d6 FBS dén mat s6 t€ bao SVF ting sinh in vitro
sau thoi gian 24, 36 va 48 gi¢ nuéi cidy

3.3. Anh huéng ctia FBS dén hinh thai t& bao
invitro

Hinh thai ctia té bao duoc quan sat & timg
nong do FBS trong ba moc thoi gian khac nhau
bang kinh hién vi quang hoc voi do phong dai 4X.
Anh chup ctia cac quan thé cAD-MSC dugc nudi
cdy & cac nong do FBS da duoc trinh bay theo
trinh tu thoi gian 24 gio (Hinh 6), 36 gio (Hinh 7)
va 48 gio (Hinh 8). Két qua cho thdy, khong c6 su
khac biét dang ké vé mat hinh thai cia cac quan
thé té bao in vitro khi nong @ FBS nam trong
khoang tir 3 - 10%. Nguoc lai, quan thé cAD-MSC

. —— )

u

=N ﬂ o

Hinh 6. SVF sau 24 gid' nudi ting sinh theo cic mirc nong do FBS

nuoi cdy trong moi truong khong chira FBS thé
hién su khac biét ro rét vé hinh thai. Cu thé, té bao
trong diéu kién thiéu hut FBS c6 xu huéng nhé
hon, co lai va it bam dinh hon, cho thay su suy
giam kha nang song sot va nhan lén cta té bao.
Nhitng két qua nay ching minh ring, nong do
FBS trong moi truong nuoi cdy dong vai tro thiét
yéu trong viéc duy tri hinh thai va kha nang ting
sinh cta SVF, dong thoi nhin manh tim quan
trong clia cac yéu to tang trudng co trong FBS doi
voi su phat trién va duy tri quan thé té bao trong
diéu kién in vitro.

(1a) ndng d6 FBS 0%; (2b) nong d6 FBS 3%; (2a) ndng d6 FBS 5%; (4a) ndng do FBS 8%;

(5a) nong do FBS 10%. Thang ty 18 = 500 pm

o

. Hinh 7. SVF sau 36 gio' nudi tiang sinh theo cac mirc nong do FBS
(1b) nong do FBS 0%; (2b) ndng do FBS 3%; (3¢) nong d4 FBS 5% ; (4b) nong d6 FBS 8%;
(5b) nong do FBS 10%. Thang ty 1¢ = 500 pm
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_ Hinh 8. SVF sau 48 gio' nudi tang sinh theo cic mirc nong do FBS
(1c) nong @9 FBS 0%; (2c) nong do FBS 3%; (3¢) nong d6 FBS 5%; (4c) nong do FBS 8%;

(5¢) néng d6 FBS 10%.

3.4. Thao luan

Nghién ctu da phan lap thanh céng va nuoi
cdy cac té bao thuoc SVF tir moé mé cta choé bang
phuong phap enzyme collagenase két hop voi xir
ly co hoc. Phuong phap nay khong chi tach chiét
SVF hiéu qua ma con gitt duoc tinh toan ven cta té
bao, gitp duy tri kha ning bam dinh va ting sinh
manh mé trong moéi truong nudi cay in vitro [12].
Két qua nay khang dinh rang, collagenase 1a mot
phuong phap phu hop dé thu nhan SVF tir m6 mao,
dong thoi lam ro gia tri tiém ning caa SVF nhu
mot nguodn chia té bao goc day trién vong trong y
hoc tai tao thuy [2- 6], [13 - 15].

Mot trong nhing phat hién quan trong cua
nghién ctru 1a kiéu hinh ctia cac té bao SVF ¢6 su
tuong dong 16m voi MSCs, dac biét trong cac dic
diém hinh thai va kha nang bam dinh bé mat. Diéu
nay cho thay, SVF chta ti l¢ 16n MSCs [3 - 5], [16].
Két qua nghién cttu cling chi ra ring, nong do FBS
8% la toi uu cho su tang sinh cta cac té bao SVF,
dat mat do té bao cao nhat tai thoi diém 48 gio
nudi cdy. FBS dong vai trd quan trong cung cap
cac yéu to tang truong nhu: Insulin-like growth
factor (IGF), platelet-derived growth factor
(PDGF) va fibroblast growth factor (FGF), von c6
kha nang kich thich su phan chia té€ bao va tang
sinh khoi lwong té bao [17, 18]. Két qua nghién
ctru nay phu hop véi két qua cta cac nghién ctu
khac tréen MSCs tir nhiéu nguon khac nhau, dong
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Thang ty 1€ = 500 pm

thoi cho thay rang, diéu kién toi wu ctia FBS c6 thé
thay déi phu thuoc vao loai t€ bao va dac diém
nuodi cay [19].

Mic du FBS 1a nguodn cung cap yéu to ting
truéng quan trong, nhung van con nhiéu thach
thie lien quan dén su thay ddi vé chat luong va
thanh phan cta FBS, anh hudéng boi yéu to nhu:
Tudi, gidi tinh va tinh trang dinh duong cta dong
vat [8, 20, 21]. Bién dong nay co thé gay ra su khac
biét trong két qua thi nghiém gitra cac nghién ctu.
Theo Liu va cs (2023) [8], can kiém soat chat che
thanh phan FBS dé cai thién do 1ap lai cta cac két
qua thuc nghiém, dac biét 1a trong cac nghién cttu
lien quan dén phan tmg mién dich cta té bao.

Ngoai ra, viéc st dung FBS trong nghién ctru
dang gap phai cac van dé dao duc vé phuc loi dong
vat, dan dén nhu cau thay thé FBS bang céac yéu to
tang truong téng hop hodc huyét thanh tu than ti
dong vat cung loai [7, 21, 22]. Tuy nhién, hiéu qua
ctia cac phuong phap thay thé nay doi voi su tang
sinh va biét hoéa cua SVF van can dugc danh gia
thém.

Nghién cttu da cung cap nén tang khoa hoc
cho viéc st dung SVF trong y hoc tai tao thu y tai
Viét Nam, dac biét trong diéu tri cac bénh ly ¢ cho
nhu thoai héa khop va bénh tim mach [23, 24]. Két
qua nay khong chi dong gop vao su phat trién ctia
cong ngheé té bao goc trong thu y ma con mang
tiém nang ung dung trong cac nghién cttu y hoc tai
tao cho cac loai dong vat khac.
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4. KET LUAN

ba phan lap thanh cong va nudi cay SVF tir mo
mo choé biang enzyme collagenase cho thay, nong
do FBS 8% 1a toi wu cho su tdng sinh va sttc song
ctia té€ bao, trong d6 cac té bao c6 dac diém hinh
thai trong dong voi MSCs. Két qua ndy md ra tiém
nang tng dung SVF chtta MSCs trong diéu tri
bénh ly & chd, gép phan phat trién y hoc tai tao thu
y. Cac nghién ctru ti€p theo sé tap trung vao kha
nang biét hoa cta SVF dé toi uu héa ing dung
trong lam sang.
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THE EFFECT OF FETAL BOVINE SERUM (FBS) CONCENTRATION ON CANINE STROMAL
VASCULAR FRACTION CELL PROLIFERATION RATE

Tran Nguyen Bao Anh’, Nguyen Thi Be Muoi?, Tran Thi Thanh Khuong'

1Stem Cell Laboratory, Institute of Food and Biotechnology, Can Tho University

?Faculty of Veterinary Medicine, College of Agriculture, Can Tho University
Summary

This study examines the impact of fetal bovine serum (FBS) concentration on the proliferation of
stromal vascular fraction (SVF) cells, a heterogeneous cell population enriched with
mesenchymal stem cells (MSCs) and isolated from canine adipose tissue through 0.1%
collagenase digestion. SVF cells were then cultured for 48 hours in media supplemented with
FBS at concentrations of 0%, 3%, 5%, 8%, 10%. Optimal cell viability and proliferation were achieved
with 8% FBS, resulting in the highest cell density of 51.17 x 10* cells/mL (p < 0.05), with
consistent cell morphology observed across all FBS conditions. These findings provide critical
data for optimizing SVF culture conditions and validate the efficiency of collagenase digestion for
MSC isolation from canine adipose tissue. The study underscores the potential of SVF and MSCs
for clinical applications in canine disease management, particularly in regenerative veterinary
medicine, with future research directed toward exploring SVF differentiation potential and
broader therapeutic applications.

Keywords: Canine adipose tissue, fetal bovine serum (FBS), mesenchymal stem cells (MSCs),
regenerative veterinary medicine, stromal vascular fraction (SVF).
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NGHIEN CUU SU BIEN BO1 HAM LUONG
TINH BOT KHANG TIEU HOA O CHUGOI XIEM
(Musa paradisiaca var. awak) BDUOC TRONG
TAI HUYEN U MINH THUONG, TINH KIEN GIANG

Nguyén Vin Thanh® ", Lé Hoang Phuong!, Huynh Duy Phuc!,
Pham Thi Kim Quyeén, Lé Kiéu Trang', Bui Vin Nguyén?® Lé Thi Minh Thuy®

TOM TAT

"Truong Pai hoc Kién Giang
“Truong Pai hoc Khanh Hoa
*Truong Pai hoc Can Tho
"Email- nvthanh@vnkgu.edu.vn

Nghién ctru ndy nham danh gia su bién déi ham luong tinh bot khang tiéu hoa theo thoi ky sinh
truéng ctia chudi xiem (Musa paradisiaca var. awak) duoc trong tai huyeén U Minh Thuong, tinh
Kién Giang, tir d6 xac dinh thoi vu thu hoach chu6i dé san xuat tinh bot c6 ham luong tinh bot
khang tiéu hoa cao dung cho san xuat thuc pham. Két qua nghién ctru cho thiy, ham luong tinh
bot khang tiéu hoa & chudi xiém duoc trong tai huyén U Minh Thuong cé su thay d6i theo thoi
ky sinh trieong va ham luong dat cao nhat 1a 62,56 + 1,17 (g/100 g) vao tuan thit 15 (tinh ké tir khi
chudi bat dau tré budng); hiéu suit tach chiét, thu héi tinh bot chuéi ciing dat cao nhat & tuan
thir 15 1a 17,12 + 0,3%; mot so tinh chat ly hoa cta tinh bot chu6i xiém bao gom kha ning truong
nd, do hoa tan, kha nang hap thu nudc va hap thu dau duoc khao sat.

Tt khoéa: Chudi xiém, tinh bot khang tiéu hod, U Minh Thuong.

1. BAT VAN BE

Chudi (Musa spp.) 1a mot trong nhimg loai cay
an qua duoc san xuat va tiéu thu nhiéu nhat trén
toan thé gioi, dong vai tro quan trong trong nén
kinh té ctia nhiéu quéc gia. O Viet Nam, chudi
duoc trong & tat ca cac tinh, thanh voi dién tich lon
nhat trong s6 cac loai cay an qua. Nam 2019, dién
tich chudi ctia ca nudc xap xi 150 nghin ha (chiém
hon 19% téng dién tich cay tréng an qua cta ca
nuoc), san luong dat 2.140 nghin tan. Riéng cac
tinh mién Béc da co6 trén 67 nghin ha, bing 46%
tong dién tich chudi ctia ca nudc, san luong 113
nghin tdn. Cac tinh trong nhiéu chudi 1a: Séc
Trang, Dong Nai (mdi tinh trén duéi 10 nghin ha),
Thanh Hoa, Ca Mau (trén 5 nghin ha), Son La, Lai
Chau, Nghé An, Quang Nam, Quang Tri, Tra Vinh
(mdi tinh trén 4 nghin ha)... Pha Tho, Tién Giang
(trén 3,7 nghin ha). Vé phan bo, dong bang song
Ctru Long 1a ving san xuat chudi 16n nhat (26,7%
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dién tich chudi ca nuoc), ti€p dén la viung trung du
mién ndi phia Bac (19,6%), dong biang song Hong
(13,5%), Bac Trung bo (12,8%), duyén hai Nam
Trung b6 (12,1%) [1]. Huyén U Minh Thuong, tinh
Kien Giang, c6 dién tich trong chuéi xiém lén nhat
voi dién tich 2.791 ha, nang suat dat 22 tan/ha,
dinh huong nang lén 3.500 ha dé thuc hién muc
tiéu chién lugc da xac dinh chuoi 1a 1 trong 14 loai
cay an qua chu luc cta Viét Nam, trong do xac
dinh tinh Kién Giang la mot trong nhiing dia
phuong phat trién ving trong chudi cta ca nudc
[2].

Chudi xanh duoc st dung nhu mot nguon
cung cap tinh bot [3]. Chuéi xanh chira ham luong
tinh bot cao, chiém dén 70 - 80% (khoi luong kho
cta phan thit qua) bi bién déi dan thanh duong
trong qua trinh chin va duoc xem la ngudn nguyén
liéu giau tinh bot khang tiéu hoa (Resistant starch
- RS) [4]. Két qua nghién ctu vé qua trinh thuy
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phan tinh boét cia Englyst va cs (1992) [5] cho
thay, mot phan nho tinh bot c6 kha nang chong lai
su thity phan bang cach xit Iy triet dé véi amylase
va pullulanase trong 6ng nghiém qua 2 gio. Theo
Tharanathan (2002) [6], phan tinh bot khong bi
thiy phan thanh D-glucose & ru6t non va duoc 1én
men & rudt gia sau 120 phat.

Duoc xem la mot prebiotic méi, tinh bot
khang tiéu hoa khong duogc tiéu hoa & da day ma
ching sé duoc lén men bdi vi sinh vat trong rudt
két dé tao ra cac chat nén & dang cac chudi axit
béo ngin mach (Short-chain fatty axits — SCFA)
gom: Acetate, propionate va butyrate [7, 8]. Cac
axit nay c6 tac dung kich thich san xuat hormone
lien quan dén chuyén hoa insulin, gy ti€t insulin
[9]. Dac biét, butyrate 1a nguén nang luwong chinh
giap cho cac té bao thanh ruot két hoat dong
nguyén ven binh thuong va giup duy tri chttc nang
ctia biéu mo tuyén dai trang chong lai cac té bao
ung thu [10, 11]. Tinh bot khang tiéu hoa cé tac
dung lam gidm tich tu chat béo, lam giam luong
duong huyét sau khi an va tang do nhay cta
insulin [12, 13], kiém soat can nang [14], giam
cholesterol xau [15, 16]. Tinh bot ctia chuoi da
duoc bd sung vao trong ché bién nhiéu loai thuc
phdm khac nhau. Trong san xuat banh mi, thay
thé bot mi bang tinh bot chudi cé tdic dung lam
tang kha nang gitt nudc ro rét [17]; mi ong duoc
b6 sung tinh bot chuéi thi cé kha nang hap thu
nudc cao hon va banh quy c6 bé sung tinh bot
chudi sé tao ra nhitng chiéc banh quy x6p va min
[18]; san xuat d6 udng lén men giap cai thién
thanh phan axit béo va ting huong thom va huong
vi [19]. O Viet Nam, cac nghién ctu vé tinh bot
khang tiéu hoa da duoc thuc hién trén cac doi
tuong dau xanh [20], khoai mén [21], hat mit [22].
Céc nghién ctru vé tinh bot khang tiéu hoa & chuoi
duoc thuc hién & chuéi tiéu hong [23], chudi Laba
[24], tuy nhién chua c6 nghién cttu trén doi tuong
chudi xiém.

Chinh vi vay, nghién ctru su bién d6i ham
luong tinh bot khang tiéu hoa & chuéi xiém (Musa
paradisiaca var. awak) duoc trong tai huyén U
Minh Thuong, tinh Kién Giang 1a can thiét nham
nang cao chudi gia tri tai nguyén chuoi xiém dé
g6p phan vao muc tiéu chién luoc phat trién bén
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ving tai nguyén chudi xiém duoc trong ¢ Kién
Giang noi riéng va ca nudc noi chung.

2. VAT LIEU VA PHUONG PHAP

2.1. Vat liéu nghién cttu

Chu6i xiém (Musa paradisiaca var. awak)
duoc thu mau tai xa Minh Thuan, huyén U Minh
Thuong, tinh Kién Giang (tai vi tri 9,652395°N
105,1179416°E). Chon cac cay chuéi lay mau déu
phat trién binh thuong, cay to khoé, khong sau,
bénh, diéu kién cham soc kha dong déu; moi
budng c6 t6i thiéu 6 nai chudi, moéi nai toi thiéu 10
trai. Panh so ky hiéu & timg cay chudi va ghi so
theo doi.

Mau chuoéi duoc thu vao luc 7 - 8 gio sang chu
nhat & tuan tha 14 dén tuan tha 17 (ké ti khi chuoi
bat dau tré budng). M6i thoi diém ldy mau trén
cung 1 budng chudi va mau duoc 1y tai 3 vi tri nai
th 2, 4, 6; moi vi tri 1ay ngau nhién 3 qua chuoi;
tién hanh 14p lai 3 1an trén 3 cay chuéi doc lap.

Sau khi thu mau, chuoéi duoc bdo quan lanh
bang nudc da (6 nhiét do 10 - 15°C) trong thung
x0p va chuyén vé Phong thi nghiém Truong Dai
hoc Kién Giang dé xit Iy mau, thoi gian tir khi thu
mau dén khi xt Iy mau khong qua 12 gio.

Céc hoa chat st dung déu dat tiéu chuédn cho
phan tich do Merck (Ptc) cung cap.

2.2. Phuong phap nghién ctru

221 Phuong phdp xdc dinh hiéu suat tich
chiét tinh bot chuoi

Tinh bot chudi duoc tach chiét theo phuong
phap cia De Barros Mesquita va cs (2016) [3] co
diéu chinh nhu sau: 200 g qua chuéi xanh duoc
tach loai vd, thit qua duoc cat 1at (3 - 5 mm). Tién
hanh xay nghién voi dung dich axit ascorbic 1% (ty
lé 1: 2 (w/v). Sau do, hon hop tién hanh loc qua
ray c6 kich thudc mat luéi 0,25 mm. Dich loc ti€p
tuc duoc ly tam (2.000 vong/phut, 15 phut). Thu
phan rin réi sdy & 50°C trong 12 gid, sau do
nghién va déng nhat qua ray 200 mesh.

Hiéu suat tach chiét tinh bot:

H(%)=1\1\:[I—1><100
(0]
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Trong d6: M1 1a khoi luong tinh bot thu nhan
duoc (g); Mo 1a khoi luong chudi ban dau trudc
khi tach vo (g).

2.2.2. Phuong phap xdc dinh ham lirong tinh
bot khang tiéu hoa

Ham luong tinh bot khang tiéu hoa trong tinh
bot dugc xac dinh theo phuong phap AOAC
2002.02 [25] nhu sau: Mau tinh bot kho dé & nhiét
do phong, can chinh xac 100 + 5 mg. B6 sung 4
mL enzyme gom o-amylase (10 U/ml) va
amyloglucosidase (3 U/mL) va @1 hén hop & 37°C
trong 16 gio trong ta lac (200 vong/phut). Thém 4
mL ethanol 99% va lic manh, ly tam 1.500
vong/phut trong 10 phut. Loai bo dich, bé sung
thém 2 mL ethanol 50%, tron déu sau do bé sung
tiép 6 mL ethanol 50% va ly tam 1.500 vong/phut
trong 10 phut (lap lai 2 1an). Tach bo phan dich, bo
sung 2 mL KOH 2M vao phan can, lac déu trong
coc nuoc lanh 20 phut, thém 8 mL dém natriacetat
12M @(MH = 38 wva 01 mL enzyme
amyloglucosidase (300 U/mL), t 50°C trong 30
phat. Chuyén toan bo vao binh dinh muc, dinh
muc 100 mL. Hat 0,1 mL ttr binh dinh mtc vao 6ng
nghiém, b6 sung thém 3 mL thuoc thir glucose
oxidase/peroxidase (GOPOD) va u & 50°C trong
20 phut. Sau d6 mau dugc do do hap thu & budc
song 510 nm.

Mau trang 1a hén hop dung dich dém natri
acetate (100 mM, pH = 4,5) voi thuoc tht GOPOD.
Mau chuén 1a hén hop dung dich D-glucose chudn
voi thuoce thir GOPOD.

Ham luong tinh bot khang (RS) duoc tinh theo
cong thtec:

Ham luong RS

Axc'xDxVx100 162 AxC'xDxVx0.9

A'x0.1xmx1000 180

(=)

100 g

Trong d6: A 1a chénh léch d¢ hap thu caa 0,1
mL dung dich mau thtt so v6i mau tht trang; A 1a
chenh léch do hap thu caa 0,1 mL dung dich
chuin so voi mau thtr trang; D 1a hé so pha loang
mau; V 1a thé tich dinh mitc (mL); C’ 12 néng do
cta diém chudn glucose (pg/mL); 0,1 1a thé tich
ctia dich da st dung tao mau thuoc thia; 100/1.000
1a hé so chuyén doi tir pg/mg sang g/100 g; m 1a

f
4 xm
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khéi luong phan mau tht, tinh bang mg; 162/180
la hée so6 chuyén dai tir glucose tu do sang glucose
lien keét.

2.2.3. Phuong phap phan tich kha nang truong
n6 (SP) va do tan (WSI) cua tinh bot chuoi xiém

Can 1 g tinh bot chudi phan tan trong 10 mL
nuoc, hon hop duoc tron déu trén may lac Vortex
trong 30 giay va dat trong bé diéu nhiét 30 phut &
nhiét do 40 - 60°C, sau d6 dé nguoi, ly tam (2.000
vong/phut) trong 10 phut. Thé tich phan dich phia
tren duoc say kho trong ta sdy & 110°C trong 24
gid dé xac dinh do hoa tan, phan ling phia dudi dé
xac dinh kha nang truong nd cta tinh bot.

__m

SP (glg)= m— 100

WSl (%)=Z—2 1100

Trong d6: m, 12 khoi luong mau bi hoa tan sau
khi sdy (g); m, 1a khoi luong phan can lang sau ly
tam (g); m, 1a khéi luong mau ban dau (g).

22.4. Phuong phdp phan tich kha nang hap
thu nuoc va kha niang hap thu dau cua tinh bot
chudi xiém

bo hap thu nuoc (WAC, ml/g): Can 1 g tinh
bot cho vao ong nghiém, thém vao do 25 mL nudc
cat. D€ yén & nhiet do phong trong 1 gio. Ly tam
(2.000 vong/phut) trong 10 phut, tir thé tich phan
long xac dinh thé tich nudc bi hap thu.

bo hap thu dau (OAC, ml/g): Can 1 g tinh bot
cho vao 6ng nghiém, thém 10 mL dau thuc vat
(dau huong duong). D€ yeén & nhiét do phong
trong 1 gio. Ly tam (2.000 vong/phut) trong 10
phut, tir thé tich phan 16ng xac dinh thé tich dau bi
hap thu.

2.2.5. Phuong phap xut Iy so liéu

S6 lieu thuc nghiém duoc thu thap bang
phuong phap thong ké, quan sat. Moi thi nghiem
tién hanh 1ap lai 3 1an doc 1ap va so liéu 1a két qua
trung binh cta cac lan lap lai. Cac gia tri trung
binh duoc phan tich bang phuong phap phan tich
phuong sai (ANOVA) va sit dung phép thk
Tukey’s test kiém tra su khac biét trén phan mém
Statgraphics Centurion XVII trial.
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3. KET QUA NGHIEN CUU VA THAO LUAN
3.1. Hiéu suat tach chiét tinh bt chudi xiém
theo thoi gian sinh truéng

Két qua khao sat hiéu suat tach, thu hoéi tinh
bot chudi xiém duoc trong & huyén U Minh
Thuong theo thoi gian sinh treong duoc thé hién &
hinh 1.

20

—
(7]

17,12

e e e
© N A O

ttach chiét tinh bot (%)

éu sua
FE (v

Hi
(8

Iq ?4 I
0
14 15

1422
I I9 93
16 17

Thoi gian sinh trwéong (Tuan)

Hinh 1. Hiéu sudt tach chiét tinh bt theo qué trinh sinh trudng ciia chudi xiém

Hinh 1 cho thdy, hiéu suat tach chiét tinh bot
chudi xiém c6 su thay déi trong qua trinh phat
trién ctia buong chuéi. Trong pham vi khao sat,
hiéu suat tach tinh bot chudi xiém tang dan tir tudn
14 va dat cao nhat vao tuan thir 15 dat 17,12 + 0,3%
(tinh tir khi chudi bat dau tré budng), sau dé6 giam
dan vao tuan thit 16 va 17.

O thoi diém tuan 14, hiéu suét tach chiét tinh
bot chuoi xieém dat 15,74 + 0,5% va dat cao nhat &
tuan tha 15 1a 17,12 + 0,3%. Sau d6, hiéu suat tach
chiét tinh bot chudi xiém gidm dan ¢ tuan thir 16
va tuan 17 teong ung 1a 14,22 + 0,4% va 9,93 + 0,4%.
Két qua phan tich thong ké cho thdy, cac gia tri
hiéu suat tach chiét tinh bot chudi & tuan thae 14
dén tuan thir 17 khac biét cé y nghia thong ke (p <
0,05). Piéu nay cho thay, hiéu suat tach chiét tinh
bot chuéi dat cao nhat vao tuan tha 15 1a 17,12 +
0,3%.

Hiéu suat tach chiét tinh bot chudi xiém cé su
thay déi theo qua trinh sinh trudéng ctia chuéi va co
thé duoc giai thich nhu sau: Vao thoi diém tuan
thir 14 (ké tir khi chuoi bat dau tré buong) thi hiéu
suat thu tinh bot chuoi dat 15,74 + 0,5% (w/w), &
thoi diém nay qua chudi xiém c6 thé chua phat
trién day da, quan sat bang mat thuong cé thé thay
qua chudi con nhiéu goc canh trén than qua hon
so voi qua chudi & tuan thi 15 ludn cang tron bé
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mat va kich thudc, khéi lwong qua ciing 16n hon so
voi tuan 14. Qua chuoi & tuan 15 dén tuan 17 vé
hinh dang ngoai cia qua khé phan biét dugc su
khéc biét. Tuy nhién, hiéu suat tach chiét tinh bot
& tuan thit 16 va tuan 17 thi giam dan. C6 thé & cac
thoi diém nay qua chudi da bat dau di vao giai
doan chin, quan sat thit qua & cac thoi diém nay
bat dau c6 mau hong nhat dén hong. Qua chuoi &
cac tuan nay ciing c6 nhiéu do nhot hon, thit qua
c6 vi ngot hon so v6i tuan thit 15. Nguyén nhan c6
thé 1a do chuoi da vao giai doan chin nén tinh bot
chuoéi da chuyén thanh duwong, lam gidm dan ham
luong tinh bot, do do hiéu suat tach chiét tinh bot
sé giam. Cac nghién ctu cho thay, tinh bot la
thanh phan chinh ctia chu6i xanh va né trai qua
nhiéu thay d6i trong qua trinh chin [26]. Ham
luong tinh bot & chudi giai doan con xanh c6 thé
chiém 73,4% va sé giam xudng dudi 1% sau khi
chin, trong khi d6 c6 su gia tang twong tng vé
luong duong, chu yéu la sucrose trén 10% do hoat
dong ctia enzyme [21].

3.2. Su bién déi ham luong tinh bot khéang tieu
hoda & chudi xiém theo thoi gian sinh trudng
Ham luong tinh bot khang tiéu hoa & chudi

xiém theo qua trinh tao buong tir tuan thir 14 dén
tuan thit 17 dugc thé hién & hinh 2.

NONG NGHIEP VA PHAT TRIEN NONG THON KY - 1 + 2 - THANG 1/2025
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Hinh 2. Ham leong tinh bot khang tiéu hoa theo qua trinh sinh trudng ctia chudi xiém

Hinh 2 cho thay, ham luwong tinh bot khang
tiéu hoa & chuéi xiém tich luy tang dan theo qua
trinh tao budng ctia chudi va giam dan khi chudi
chuyén sang giai doan chin. Trong pham vi nghién
ctru, ham luong tinh bot khang tiéu hoa & chudi
xiém trong tai huyén U Minh Thuong dat cao nhat
vao tuan thi 15 dat 62,56 + 1,77 (g/100 g) (tinh tir
khi chudi bat dau tré budng) va sau d6 giam dan &
cac tuan thu 16, 17.

O thoi diém tudn 14, ham luong tinh bot
khang tiéu hoa & chuéi xiém dat 55,33 + 2,56
(2/100 g) va dat cao nhat & tuan thir 15 1a 62,56 +
1,77 (g/100 g). Sau do, ham lwong tinh bot khang
giam dan & tuan th 16 va 17 tuong tng la 57,77 +
1,74 (g/100 g) va 32,50 + 2,28 (g/100 g). Két qua
phan tich thong ké cho thay, cac gia tri tinh bot
khang & tuan thtr 14 dén tuan thir 17 khéac biét co y
nghia thong ke (p < 0,05). Diéu nay cho phép két
luan ham luong tinh bot khang tiéu hoa & chudi
xiém dat cao nhat vao tuan thu 15 1a 62,56 + 1,77
(g/100 g).

Su thay d6i ham luong tinh bot khang & chudi
xiém c6 thé duoc giai thich nhu sau: Tinh bot 1a
thanh phan chinh ctia chuéi xanh va trai qua nhiéu
thay doi trong qua trinh chin. Trong giai doan qua
chin, tinh bot sé chuyén thanh duong (trong d6 co6
tinh bot khang sé chuyén thanh tinh bot réi thanh
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duong), lam cho chu6i ngot va mém. Két qua
nghién cttu vé ham luong tinh bot khang tiéu hoa
& tinh bot chuodi Laba (thu & huyén Dic Trong,
tinh Lam Dong) khi dat do trudong thanh 3 thang
tudi 1a 22,49 + 0,58% [24]. Trong khi d6, ham luong
tinh bot khang tir 15 giong chuéi & nudc Cong hoa
Uganda dao dong tir 49 - 80% [27]. Ham lwong tinh
bot khang & chuéi thuoc phan nhom Cavendish
(Pei Chiao, Fomosana va Tai Chiao) ctia Dai Loan
khac nhau phu thudc vao nhiéu yéu t6 nhu loai
nguyén liéu, thoi ky sinh truéng va c6 ham luong
tinh bot khang lan luwot 1a 42,33; 34,00; 30,00
(g/100 g), cao hon dang ké so véi chudi chin
(19,40; 17,03; 15,63 (g/100 g) twong tng) [28].
Ham luong tinh bot khang tiéu hoa & 5 loai chudi
duoc trong & Brazil dao dong tir 65,70 - 80,28% [31,
trong khi d6 ham luong tinh bot khang ¢ 11 giong
chuéi duoc trong & Thai Lan dao dong tir 52,2 -
61,4% [29].

3.3. Mot so tinh chat ly ho4 cta tinh bt chudi
xiém tréng & huyén U Minh Thuong

Tinh bot khang tiéu hoa ty nhién (loai RS1 va
RS2) dé bi phan huy khi tiép xac véi nhiét do trén
70°C [30]. Do vay, nghién cttu khao sat kha nang
truong nd va do hoa tan cua tinh bot chudi xiém
trong khoang nhiét do tir 40 - 60°C, két qua thé
hién & hinh 3.
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Hinh 3. Kha niing truong nd va d6 hoa tan ctia tinh bot chudi xiém theo nhiét do

Kha nang truong nd va do hoa tan la hai tinh
nang dac trung cho kha nang tuong tac gitta mach
amylose va amylopectin co trong tinh bot [31].

Hinh 3 cho thay, khi tang nhiét d¢ tir 40 - 60°C
thi kha nang truong nd (SP) tang tuong tng tir
1,81 + 0,05 (g/g) 1én 2,30 + 0,05 (g/g) va do hoa
tan (WSI) cta tinh bot chuéi tang twong tmg tir
2,21 + 0,14% lén 4,01 + 0,11%. Diéu nay duoc giai
thich 1a do khi nhiét do tang lén, cac lién két hydro

trong tinh bot linh dong hon, nudc dé dang xam
nhap vao ciu tric hat tinh bot gay truong no
nhanh hon, dong thoi con ting kha niang amylose
bi hoa tan vao nuéc cho nén do tan cua tinh bot
ciing tang [32].

Kha ning hap thu nuéc (WAC) va kha niang
hap thu dau (OAC) cta tinh bot chudi xiém dugc
thé hién & bang 1.

Bang 1. Kha niing hap thu nudc va kha ning hdp thu diu cta tinh bot chudi xiém

Tinh chat DPon vi tinh Gia tri
WAC mL/g 1,32 £ 0,03
OAC mL/g 0,97 + 0,05

Bang 1 cho thdy, WAC va OAC cua tinh bot
chu6i xiém tuong tng 1a 1,32 + 0,03 mL/g va 0,97
+ 0,05 mL/g. Thong qua gia tri WAC va OAC, tinh
bot chuodi xiém sé duoc danh gia kha nang st dung
trong ché bién thuc phdm.

4. KET LUAN

Hiéu suat tach chiét tinh bot chudi va ham
luong tinh bot khang tiéu hoa & tinh bot chudi
xiém thay déi trong quéa trinh sinh truéng cta
budng chudi. Qua trinh tich luy ham luong tinh
bot va tinh bot khang tiéu hoa ting dan theo qua
trinh trudng thanh cta budéng chuéi va giam dan
vao giai doan chin ctua qua. Tinh bot chudi xiém
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duoc trong & huyen U Minh Thuong, tinh Kién
Giang c6 ham luong tinh bot khang tiéu hoa (day
la loai tinh bot khang tiéu hoa tu nhién) cao, sé la
ngudn cung cap cho san xuat thuc phdm nham
nang cao chudi gia tri cho chuéi xiém khai thac
trong giai doan qua chudi con xanh.

Nghién ctru da xac dinh thoi diém thu hoach
chudi xiém dé san xuat tinh bot chudi c6 ham
luong tinh bot khang cao 1a vao tuan thi 15 ké tir
lic chudi bat dau trd budng. O thoi diém nay hiéu
suat tach chiét tinh bot chuoi dat cao nhat (17,12 +
0,3%, so voi chuoi nguyén liéu) va ham luong tinh
bot khang tiéu hoa trong tinh bot chudi cao nhat
(62,56 + 1,77 (g/100 g)). Mot so tinh chat ly hoa
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cta tinh bot chuoi xiém dugc khao sat 1am co s&
cho céc nghién ctru tiép theo nhim tng dung vao
san xuat cac san phdm thuc phdm phu hop dé phat
huy hiéu qua cta tinh bot chuéi, diac biet 1a bao
toan dwoc ham luong tinh bot khang tiéu hoa
trong qua trinh ché bién.
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A STUDY ON VARIATIONS IN THE RESISTANT STARCH CONTENT
IN BANANA (Musa paradisiacavar. awak) CULTIVATED
IN U MINH THUONG DISTRICT, KIEN GIANG PROVINCE

Nguyen Van Thanh?, Le Hoang Phuong’, Huynh Duy Phuc!,
Pham Thi Kim Quyen’, Le Kieu Trang’, Bui Van Nguyen?, Le Thi Minh Thuy®
!Kien Giang University
“University of Khanh Hoa
*Can Tho University
Summary

This study was conducted to determine the variation in resistant starch content during the
growth stages of banana (Musa paradisiacavar. awak) cultivated in U Minh Thuong district, Kien
Giang province. The goal is to determine the optimal harvesting period for producing starch with
a high resistant starch content for food production. The results showed that the resistant starch
content in banana grown in U Minh Thuong district varies with growth stages, reaching its
highest level was 62.56 + 1.17 (g/100 g) in the 15" week (calculated from the onset of
inflorescence emergence). The highest starch extraction yield at the 15" week was 17.12 = 0.3%.
Additionally, some physicochemical properties of banana starch, including swelling power,
solubility, water absorption and oil absorption capacity were analyzed.

Keywords: Banana, resistant starch, U Minh Thuong.

Ngay nhan bai: 25/11/2024
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NGHIEN CUU PHAT TRIEN CONG NGHE SAY BOT X0pP
(FOAMING-MAT DRYING) SAN XUAT BOT QUA NA

Phan Thé Duy” ", Dinh Ngoc Quéc!,
Vo Thi Hrong Tram!, Lé Nguyén Poan Duy*

!Khoa Cong nghé Thuc pham, Truong Pai hoc Cong Thuong thanh pho Ho Chi Minh

"Email: duypt@huit.edu.vn

TOM TAT

Nghién cttu xac dinh cac thong s6 va diéu kién sdy bot x6p dé thu hoi bot qua na (Amona
squamosa L.). Qua na giau vitamin C, A, B6, magie, kali, dong va chat xo, nhung do chtra nhiéu
nuoc nén kho bao quan lau. Trong nghién ctru ndy, qua trinh sdy bot x6p cta thit qua na duwoc
thuc hién bang cach khao sat ti 1é va chon ra chat tao bot phu hop trong cac loai chat tao bot:
Albumin, whey protein concentrain, soy protein isolate véi ti 1é khao sat 1,0 - 3,0%, khao sat ti lé
va chon ra chat 6n dinh bot phu hop trong cac loai chat én dinh bot: Carboxymethyl cellulose
(CMC), gum arabic, maltodextrin, véi ti 1é khéao sat 0,3 - 0,7%, qua trinh danh bot kéo dai 6 - 14
phut. Véi nong do chat kho hoa tan ctia dich qua 7°Brix, st dung 2,0% albumin va 0,5% CMC
trong 10 phut cho do gian nd bot 95,76 + 0,43%, @0 6n dinh 97,67 + 0,24% va mat do 41,32 + 0,19
g/mL. Qua trinh sy dién ra & 5 muc nhiét do (50 - 70°C), voi do day bot 2 - 10 mm. Két qua tot
nhat thu duoc khi sy & 60°C, d6 day bot 4 mm, cho bot c6 ham luong vitamin C 6,13 + 0,02
mg/100 g, duong khir 48,29 + 0,10% va thoi gian sdy 240 + 4,08 phut. Két hop gitta albumin 2,0%
va CMC 0,5%, thoi gian danh bot 10 phut, sdy & 60°C tao ra bot qua na c6 chat luong cao. Nghién
ctru nay giup da dang hoa san pham tir qua na, ti€t kiém chi phi va gitr nguyén gia tri dinh duong.

T khéa: Qud na, Anona squamosa, duong khir, vitamin C, bot trdi céy.

1. BAT VAN BE

Qua na, con goi 1a mang cau ta hoidc tdo
duong, c6 tén khoa hoc Anona squamosa L., dugc
trong nhiéu tai cac tinh nhu: Tay Ninh, Séc Trang,
Lang Son. Day la loai trai cay nhiét déi thuoc ho
Annonaceae, giau dinh duong [1]. Tuy nhién, qua
na cht yéu duoc st dung & dang tuoi, chita ham
luong nudc cao nén thoi gian bdo quan ngan.
Trong qua trinh van chuyén, qua thuong khong
gitt duoc do tuoi, tham chi dé hu hong, théi ria,
lam giam gia tri dinh duong [2]. Hién nay, san
phdm dang bot hoa tan xuat hién phé bién trén thi
truong nho kha niang bao quan lau dai ma van gi
nguyén gia tri dinh duong. Bot co ham luong 4m
thap nén bao quan duoc & nhiét do phong, dé st
dung, dong gobi va van chuyén. Cac san pham bot
rat da dang nhu: Bot ca phe, bot tra hoa tan, bot
rau cu qua... [3].
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Tuy nhién, cac loai trai cay giau duong nhu:
Xoai, dira, du da rat kho say kho thanh bot do dac
tinh dinh va dé von cuc, lam qua trinh siy kho tré
nén phtc tap. Sdy bang khong khi néng truyén
thong dién ra cham, lam thay d6i mau sic va
huong vi san phidm, anh hudéng dén chat luong
xuat khau. Cac phuong phép sdy tién tién nhu say
phun va say dong kho tao ra bot chat luong cao voi
do 4m thap, dé bao quan va van chuyén [4, 5]. Tuy
nhién, chi phi dau te cho thiét bi cao va tiéu ton
nhiéu nang luong nén khé ap dung cho quy mo
nho. Hon nita, rau qua giau duong chat nhay cam
voi nhiét do cao, dé bi mat mui vi, mau sac va gia
tri dinh duong.

Ky thuat say bot xop (foaming-mat drying) 1a
giai phap cho cac thuc phdm dinh, nhét, c6 ham
lwong duong cao. Phuong phap nay tao bot bang
cach két hop khong khi voi chat tao bot va chat 6n
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dinh, giup ting dién tich bé mait sdy, lam kho
nhanh hon va gitt duong chat tot. Bot duoc trai
thanh tdm moéng, sy kho dén khi dat do 4m can
thi€t va chuyén thanh bot [6]. Nhiéu thi nghiém da
duoc thyc hién trén tham xop sdy vé cac san pham
nhu: Mit, khé, xoai .... Cho dén nay, chua c6 cong
trinh nao duoc dé xuat vé viéc tao bot bot qua na
va sau do say kho trong mot tAm tham mong trong
may say doi luu. Nghién cttu hién tai da duoc thuc
hién dé khao sat va thiét 1ap quy trinh san xuat bot
qua na bang cong nghé sy bot xap.

2. VAT LIEU VA PHUDNG PHAP NGHIEN CUU
2.1. Nguyén liéu

Nguyén liéu chinh duoc chon dé thuc hién
nghién ctu la qua na (Annona squamosal..) dugc
thu mua tai cho Son Ky, quan Tan Phu, thanh pho
Hoé Chi Minh, duoc lam sach va bao quan noi kho
rao, thoang mat. Qua na duoc lam sach ky luong
dé loai bo bui ban trén mat trudc khi sdy kho. Do
am ban dau cta qua na 1a 70 - 80% (wb). Cac phu
gia ho tro trong nghién ctru: Soy protein isolate
(Ruigianjia - Trung Quéc, nong do protein 90%),
albumin tir bot long trang trimg (VMC Group —
Viét Nam, néng do protein 75 - 85%), whey protein
concentrate (Fonterra Limited - New Zealand,
nong do protein 80%), carboxymethyl cellulose
(CMC) (Nippon Paper Group - Nhat Ban, do tinh
khiét > 99,0%), gum arabic (Bomei - Trung Quéc,
do tinh khiét > 99,0%) va maltodextrin
(QinHuangDao LiHua Starch Co.Ltd - Trung
Quoc, do tinh khiét 100%).

2.2. Phuong phap nghién ciru va bo tri thi
nghiém

2.2.1. Nghién ctu Iira chon chét tao bot va chat
on dinh

Qua trinh tién xt Iy qua na bat dau bang viéc
chan ¢ 80°C trong 2 phut dé bat hoat enzyme
oxidase. Dich qud ban dau khong tao bot tét do
noéng do chat kho hoa tan cao (21 - 22°Brix). Sau
d6, dich duoc chuin héa xuong 5 - 9°Brix dé toi vu
chat luong. Nghién cttu khao sat cac chat tao bot

NONG NGHIEP VA PHAT TRIEN NONG THON KY - 1 + 2 - THANG 1/2025

gom: Albumin, whey protein concentrate va soy
protein isolate véi ti 1é co dinh 2%, cung cac chat
6n dinh bot nhu: CMC, gum arabic va
maltodextrin & ti 1& 0,5%. Dich qua dugc danh bot
bang may danh trimg cam tay & muc cao nhat
trong 6 - 14 phut, véi muc tiéu dat do gian nd bot
toi .

2.2.2. Nghién ciru dnh hudng nong do chat tao
bot va chat on dinh dén do gian nd, do on dinh va
madt do bot

Sau khi khao sat va lua chon chat tao bot va
chat 6n dinh. Tiép tuc khao sat lan luot ti 1é b6
sung chat tao bot voi 3 mitc khac nhau 1,0 - 3,0% va
chat 6n dinh bot voi 3 muc khao sat 0,3 - 0,7%. St
dung may danh tring cam tay hoat dong & muc
cao nhat va danh bot trong khoang thoi gian 6 - 14
phut. Him muc tiéu 1a do gian no, do 6n dinh va
mat d6 cta bot.

2.2.3 Xdc dinh cac ddc tinh cua bot

Khoi luong dich nguyén liéu, albumin va CMC
da duoc tinh toan va cho vao coc dinh luong. Viec
tao bot duoc dién ra & 5 muc thoi gian danh bot
khac nhau 6 - 14 phut v6i ham muc tiéu la do gian
nd (Foam expension - FE), d0 6n dinh (Foam
stability - FS) va mat do bot (Foam density - FD)
bang cach st dung cac cong thuc:

FE (%):%xloo 6))

0

FS (%):%XIOO )

2

FD (ij W 1006
ml V

Trong d6: V, 1a thé tich ban dau cta dich qua
na trudc khi tao bot (mL), V, 1a thé tich dich qua
na sau khi tao bot (mL), V, 1a thé tich bot sau khi
hao hut ¢ thoi gian 3 gio (mL), W 1a khéi luong bot
(), V 1a thé tich bot (mL).

Do gian nd bot duoc xac dinh bing cach do
theo quy trinh duwoc dé cap boi Ritesh Balaso
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Watharkar va cs (2021) [5], biéu dién duoc luong
khong khi cé trong dich qua, duoc biéu thi phan
tram thé tich ban dau cta dich qua trudc khi tao
bot (mL) va thé tich cudi ciing cia dich qua sau
khi tao bot (mL). Do 6n dinh bot duoc xac dinh
baoi Deepa va Mohapatra (2019) [2], u6c tinh gian
tiép bang cach quan sat su giam thé tich cta bot
trong 6ng dong nhua 100 mL va dé lang trong
vong 3 gio. Mat do bot duoc xac dinh theo Do
Minh Thu va cs (2023) [7], do bang cach cho 100
mL bot vao ong dong thuy tinh 100 mL da duoc
can trudc. Khoi luong bot twong tng voi thé tich
sau moi lan do.

2.2.4. Quy trinh sy bot x0p qua na

Dich sau khi tao bot rai déu ra khay hinh chi
nhat c6 dién tich 32 x 23,8 x 3,9 cm va duoc sdy
kho trong tii sy doi luu. Qua trinh siy dién ra voi
do day 16p bot trai déu & cac mirc khao satla 2 - 10
mm va 5 mutc nhiét do khao sat 1a 50 - 70°C. Tién
hanh siy dén 3 1an véi khoi luong khong ddi lien
tiép ctia mau da duoc ghi lai.

2.3. Phuong phap phan tich nguyén liéu va
thanh phdm

2.3.1. Xac dinh ham lirong vitamin C

Xac dinh ham luong vitamin C bang phuong
phap chuédn do Iod [8]. Dua vao ham luong Iod bi
khtr boi vitamin C c6 trong mau, suy ra ham luong
vitamin C. Can 5 g mau, nghién nho trong coi st
voi 5 mL dung dich HCI 5%, nghién ky, cho vao
binh dinh muc réi dan nudc cat dén 50 mL. Lic
cho dong nhat. Sau do, 1dy 20 mL dung dich
nghién cho vao binh tam giac, chudn do bang
dung dich Iod 0,01 N ¢6 tinh bot lam chi thi mau
cho dén mau xanh.

2.3.2. Xac dinh ham Irong duong khir

Xac dinh ham luong duong khit bang phuong
phap DNS [9]. Can 1 g b6t qua na va hoa tan voi
100 mL nuéc cat 1 lan. Sau do, 0,6 mL mau dich
qua na da chuén bi pha loang duoc cho vao 6ng
nghiém thuay tinh c6 ndp. Tiép theo, cho 2,4 mL
nu6c cat va 1 mL dung dich 3-amino-5-
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nitrosaicylate (DNS, 100 mL dung dich thuéc thit
DNS chtra 1 g DNS, 20 mL dung dich NaOH 2 N,
30 g sodium potassium tartrate va nudc cat 1 1an)
duoc cho vao 6ng nghiém chtra mau dich qua na
da pha loang. 6ng nghiém duoc van chat nap day
va dun soi trong 5 phut. Mau cta phan tng duwoc
do & budc séng 540 nm bang may do quang phd
(Jasco V-730, Nhat Ban).

2.3.3. Xac dinh do hoa tan

Xac dinh do6 hoa tan theo Eastman va Moore
(1984) voi mot s6 hiéu chinh [10]. Cho 1 g mau
hoa tan v6i 30 mL nudc cat & nhiét do thuong
trong ong ly tam. Sau d6, lic ong ly tAm trén may
vortex trong vong 30 giay roi ly tam 5.000
vong/phat trong 20 phut. Méi 6ng tién hanh ly
tam ba lan @€ loai bo hét phan néi trén bé mat 6ng.
Sau do, ngay lap ticc dua 6ng ly tAm vao ti sdy va
say & 105°C dén khi nhiét do khong déi.

2.4. Phuong phap xtx Iy s6 liéu

Mboi thi nghiém khao sat duogc lap ba lan, két
qua duoc trinh bay & dudi dang gia tri trung binh +
do lech chudn. Céc s6 lieu duoc phan tich thong
ké bang phan mém Microsoft va sé lieu thu duoc
dung phan tich phuong sai (ANOVA) mot yéu to
duogc thuc hién trén s6 liéu thu dé kiém dinh so
sanh su khac biét theo Turkey’s & mirc y nghia p <
0,05 bang phan mém thong ké Minitab.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Thanh phan ho4 ly nguyén liéu

Trudc khi dwa vao nghién cttu, nguyén liéu qua
na tuoi duoc phan tich mot s6 thanh phan hoa hoc
va hoa li co ban nhu: Do 4m, ham luwong chat kho
hoa tan, ham luong vitamin C, ham luong duong
khtt, mau sac. Két qua duoc thé hién & bang 1.

Bang 1. Thanh phan ho4 Iy co ban cta

nguyén liéu qua na
Thanh phan Ham luong
bo dm (%) 76,74 + 1,53
Noéng do chat kho hoa tan (°Brix) |22,33 + 0,47
Ham luong duong khtt (%) 57,13+ 0,03
Ham luong vitamin C (mg/100g) (39,52 + 0,06

NONG NGHIEP VA PHAT TRIEN NONG THON KY - 1 + 2 - THANG 1/2025
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Nguyén lieu duoc xit Iy va lam sach, 14y thit
qua dé xac dinh thanh phan hoa ly cta nguyén
lieu. Két qua thanh phan hoa i duoc trinh bay &
bang 1. Qua na c6 ham luong duong cao, mau
trang, thom nhe, ham luong vitamin C cao, rat
thich hop dé san xuat ra san phdm bot tra hoa
tan.

3.2. Anh hudng ciia cac chét tao bot va thoi
gian danh bot qua trinh tao bot

O thi nghiém nay, cac chat tao bot duoc khao
sat la albumin, whey protein concentrate va soy
protein isolate voi ty 1é b6 sung 1a 2,0%, stt dung
CMC lam chat 6n dinh véi ty 1é bé sung 1a 0,5%.
Gia tri ham muc tiéu la do gian né dé lua chon
duoc chat tao bot. Stt dung may danh tring tao bot

120 A

100

95 Ten

S0

G0 7 2T

Po gidn no (%o)

40

cac mau thit nghiém véi thoi gian 1an luot tir 6 dén
14 phut va ghi nhan két qua nhu hinh 1.

Tt két qua hinh 1 thay, cac chat tao bot c6 su
khac biét voi nhau kha ro rét véi ham muc tiéu la
do gian no (FE). FE cta chat tao bot 1a albumin c6
xu huong tang va dao dong tir 64,24 - 95,76% va
khong thay déi ¢ thoi gian danh bot 10 phut. FE
ctia chat tao bot 1a whey protein c6 xu huong ting
dao dong tur 47,27 - 87,58%. FE cta chat tao bot la
soy protein isolate c6 xu huong ting, dao dong tir
18,18 - 28,48% va lai giam xudng 27,58% & thoi gian
danh bot 10 phut. Ching t6 rang, chat tao bot la
albumin c6 FE cao hon so véi 2 chat tao bot con lai
la whey protein va soy protein isolate. Diéu nay
tuong tu voi két qua ctia Chen va Chi (2012) [11].

R

B8 A lbiumin

10
Thoi gian danh bot (phat)

W hey protein

Hinh 1. Anh huéng c4c chit tao bot va thoi gian danh bot dén do gidn né bot
Ghi chu: Cic gid tri co chi s6 mii khdc nhau thé hién sw khac nhau ¢ muc y nghia o = 0,06.

3.3. Anh huéng cia cac chit én dinh va thoi
gian danh dén qua trinh tao bot

O thi nghiém nay, cac chét én dinh duoc khao
sat la CMC, gum arabic, maltodextrin voi ty 1é b6
sung 1a 0,5%, st dung chat tao bot 1a albumin véi ty

120 AN

bo gian n (%)

= N I
Hinh 2. Anh hudng c4c chit 6n dinh va thoi gian danh bot dén do gisn né bot
Ghi chu: Céc gid tri co chi so mi khdc nhau thé hién su khdc nhau ¢ nuitc y nghia o = 0,05.
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Giun arabic

1é b6 sung 1a 2%. Gia tri ham muc tiéu la do gian no
bot (Foam expension - FE) dé lya chon duoc chat
6n dinh. Stt dung may danh tring tao bot cac mau
thir nghiém véi thoi gian tang tir 6 - 14 phut va két
qua duogc ghi nhan ¢ hinh 2.

I
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Thoi gian danh bot (phat)

2

—
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Hinh 2 cho thdy, cac chat 6n dinh bot cé su
khac biét voi nhau ro rét véi ham muc tiéu 1a do
gian no& cua bot. FE cua chat 6n dinh bot la CMC
c6 xu huong tang, dao dong tuir 64,24 - 95,76% va
khong thay déi ¢ thoi gian danh bot 10 phut. FE
ctia chat 6n dinh bot 1a gum arabic c6 xu huong
tang dao dong tur 55,15 - 82,42% va khong thay doi
& thoi gian danh bot 10 phut. FE cta chat 6n dinh
bot 1a maltodextrin thi khong thay d6i theo thoi

gian danh bot voi gia tri 1a 27,88%. C6 thé két luan
rang, chat 6n dinh bot 14 CMC c¢6 FE cao hon so
voi 2 chat 6n dinh bot con lai 1a gum arabic va
maltodextrin.

3.4. Anh huéng néng @ chdt kho hoa tan
trong dich qua va thoi gian danh bot dén qua trinh
tao bot

Béng 2. Anh hudng ndng do chit kho hoa tan trong dich qua va thoi gian danh bot dén do gidn né bot

Nong do chat Thoi gian danh bot (phut)
kho hoa tan
("Brix) 6 8 10 12 14
5 77,88 £ 0,86°C | 84,24 +227® | 9727+ 1,48% | 9727+ 148" | 9727 + 1,48
6 71,82+ 1,29 | 81,52+ 1,13 | 96,36 +0,74** | 96,36+ 0,74** | 96,36 + 0,74**
7 64,24+ 0,86 | 81,82+0,74"8 | 95,76 0,43 | 95,76+ 0,43** | 95,76 + 0,43**
8 65,45+ 1,48 | 73,94+239®" | 82,73+ 1,48 | 82,73 + 1,48 | 82,73 +1,48""
9 36,97 +0,86% | 60,30+ 1,71 | 69,39+ 1,13°* | 69,39+ 1,13* | 69,39 + 1,13

Ghi chu: Céc gid tri 6 chi s6 mi khac nhau thé hién sur khdc nhau & mutc y nghia a = 0,05.

Su thay d6i do gian nd bot (FE) & cac néng do
chat kho hoan tan trong dich qua va thoi gian danh
khac nhau duoc trinh bay trong bang 2. FE tang
khi néong do dich giam va thoi gian danh bot tang,
nhung sau 10 phut, bot khong gidn né thém. Dich
qua na & 9°Brix c6 gia tri FE thap nhat (69,39 +
1,13%) sau 10 phuat danh bot, diéu nay 1a do nong
do chat kho hoa tan cao can tré qua trinh tao bot.
Khi giam nong do chat kho hoa tan xuéng 5 -
7°Brix, FE tang nhung khong dang ké ¢ muc y
nghia o = 0,05. Tuy nhién, néng d6 5 va 6°Brix c6

Tv 1€ Albumin (%)

al
—ac 90.917

86.9

S0

do6 4m cna 16p bot cao hon, kéo dai thoi gian say.
Do do, nong do 7°Brix va thoi gian danh bot 10
phut 1a toi vu voi FE dat 95,76 + 0,43%.

3.5. Anh hudng ty lé bd sung chat tao bot va
chit 6n dinh dén qua trinh tao bot

3.5.1. Anh huéng ty I¢ bo sung chit tao bot va
chat on dinh dén do gian né bot

Su thay déi do gian né cta bot & cac ty 1é chat
tao bot va chat 6n dinh khac nhau dugc thé hién
trong hinh 3.

B01 B2 @3z
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Hinh 3. Anh hudng ty 1é chit tao bot va chat én dinh dén do gian n& bot

Ghi chu: Céc gid tri o chi s6 mi khdc nhau thé hién su khdc nhau ¢ muitc y nghia o = 0,05.

FE c6 chiéu huong tang lén khi ting nong do
chat tao bot la albumin va ciing ting do gian no&
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khi tang chat 6n dinh bot 14 CMC (albumin va
CMC 1a két qua lya chon & nhimg thi nghiém
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trén). FE ting dao dong tur 73,03 - 99,09% va tang
khong dang ké voi muc y nghia o = 0,05 ¢ ty 1é bo
sung chat tao bot 1a 2,0% va 3,0%, chat 6n dinh la
0,5% va 0,7%, co thé giai thich rang, do luong CMC
b6 sung qua cao lam do nhot cia hon hop ting
vuot mirc cho phép nén gay can tréd cho qua trinh
tao bot [12]. Do gidn nd thap nhat la khi ty 1é bo
sung chat tao bot 1a 1% va chat 6n dinh 1a 0,3% va
cao nhat khi ty 1é b sung chat tao bot 1a 3,0% va
chat 6n dinh 1a 0,7%. Két qua nay c6 su twong dong
voi két qua nghién ctru ctia Ung Minh Anh Thu va

T§ 18 CMC (%)

60

AN 18,0670
18.23b2

19,7074

v
=

45.173¢

.
Lo

Mat 40 bot (g/ml)
5 g

[
]

cs (2022) [4]. Do @0, voi ty le chat tao bot 1a 2,0%
va chat 6n dinh bot 0,5% cho ra bot tot nhat va tiét
kiém dugc nguon nguyeén liéu voi gia tri gian no 1a
95,76 + 0,43%.

3.5.2. Anh huéng ty Ié bo sung chat tao bot va
chat on dinh dén mat do bot

Mat do bot (Foam density — FD) 1a thong so
quan trong trong viéc danh gia qua trinh danh
bong. Mat do bot cang thap, bong bong bot cang
mo rong va bot cang tot.

@0 gos @os

El o
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Hinh 4. Anh hudng t¥ 1é chit tao bot va ch4t én dinh dén mat d6 bot

Ghi chu: Céc gid tri o chi s6 mi khic nhau thé hién su khdc nhau ¢ muitc y nghia o = 0,05.

Voi diéu kieén thi nghiém duoc thiét ké thi thu
duoc gia tri FD dao dong tw 41,32 - 49,70 g/mL.
Gia tri FD cao nhat & ty 1é b6 sung chat tao bot 1a
1,0% va chat 6n dinh 1a 0,3%. Gia tri mat do bot thap
nhat & ty 1é b6 sung chat tao bot 1a 2,0% va chat 6n
dinh 1a 0,5%. Theo mong muodn, FD cang thap thi
cang tot, vi thé FD thap thu duoc 1a 41,32 + 0,19
g/mL véi ty 1é s6 sung chat tao bot 1a 2,0% va chat
6n dinh 1a 0,5%.

3.5.3. Anh hudng ty Ié bo sung chét tao bot va
chat on dinh dén do on dinh bot

NONG NGHIEP VA PHAT TRIEN NONG THON KY - 1 + 2 - THANG 1/2025

Do 6n dinh ctia bot FS (Foam Stability - FS) 1a
kha nang gitt bot (kha nang duy tri chiéu cao - thé
tich bot) theo thoi gian. Két qua hinh 5 cho thay,
khi chat 6n dinh bot b6 sung cang nhiéu thi do 6n
dinh (FS) cang tot. FS c6 gia tri cao nhat 1a 99,58 +
0,12% va thap nhat 1a 95,33 + 0,24%. Nhin chung, ty
lé chat 6n dinh cang cao thi bot cang 6n dinh tot.
Nguyén nhan c6 thé duoc giai thich, do CMC la
mot polysaccharide cao phan tir nén né cé tinh ky
nuoc, diéu nay lam ting cuong do bén ctia vach
bot va 6n dinh cu truc 16p bot [12]. Bén canh do,
khi tang néng do CMC thi do 6n dinh bot sau 3 gio
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sé ting lén, dao dong tir 95,33 - 99,58%. Viéc st
dung dong thoi chat tao bot va chat 6n dinh bot tao
thanh lop bé mat day dic xung quanh bot (bong

Ty 1é CMC (%

bong) lam gidm sitc cing bé mat va tinh khong 6n

dinh cta bong bong [13].
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Hinh 5. Anh huéng tj 1 chét tao bot va chit 8n dinh dén d6 én dinh bot
Ghi chu: Cic gid tri co chi s6 mii khdc nhau thé hién sw khac nhau ¢ muic y nghia o = 0,06.

Khi ting néong do CMC tir 0,3 - 0,7% trong
cung noéng do albumin thi do 6n dinh cta bot sé
gia tang vi CMC c6 tac dung 1am 6n dinh hé bot do
tang do nhot caa dich 16ng, gidam van toc thoat hoi
nudc gitup 6n dinh cau tric hé bot. Két hop voi
CMC 1a 0,5% va 0,7% thi @6 6n dinh cta bot tuong
doi cao gitp gitt cau tric trong qua trinh say kho.

3.6. Bic tinh sdy kho bot qua na

3.6.1. Anh huéng dp ddy Iop bot dén chi sé
hoa tan, ham Iwong vitamin C va ham lirong duong
khir

Trong qua trinh sy thit qua, mét s6 phan tng
ly hoéa, hoa sinh xay ra trong nguyén liéu lam anh
hudng dén chat luong ctia san phdm. Nhitng bién
d6i @6 co6 thé 1a cac phan ting tao mau melanoidin,
phan tng oxy hoéa, phan huay vitamin, dac biét la
vitamin C khi gap nhiét do cao.

Bang 3 cho thay, viéc lua chon do day bot
tham truoc khi sdy c6 anh hudng 16n dén chat
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luong bot qua na. Déi voi qua na chira ham luong
vitamin C lon, thi viéc Iya chon do day bot tham
sy anh hudng rit quan trong. O ham luong
vitamin C, do day bot tang dan thi gia tri vitamin C
giam dan. Doi véi ham luong duong khit thi gidam
dan khi tang do day bot x0p, nguyén nhan nay co6
thé do khi do day tham bot x0p cao, thoi gian sdy
nhiéu dan dén hién tuong caramel hoa va lam mat
di mot phan ham luong dinh dudng [7]. Con véi do
hoa tan thi dao dong tur 68,49 - 72,76%. Khi d6 day
bot tham & 2 mm thi ham lwong vitamin C c6 gia
tri 1a 6,57 = 0,04 mg/100 g va ham luong duong
khtt 1a 47,55 + 0,09%, @60 hoa tan 1a 72,76 + 0,06%
giam dan khi do day bot tham la 10 mm thi ham
luwong vitamin C chi con 2,78 + 0,21 mg/100 g va
gia tri duong khir giam con 46,03 + 0,20%, d6 hoa
tan gidam con 68,49 + 0,14%. Ngoai ra, trong qua
trinh sdy cau trac bot c6 thé bi sup d6 néu say & do
day lon trong thoi gian dai, diéu d6 gay kho khan
trong viéc thoat 4m trong cau truc bot.
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Béng 3. Anh hudéng do day bot dén chi s6 hoa tan ham hrong vitamin C va ham leong duong khi

STT D(f)(;in?;)bot Chi s6 hoa tan (%) buong khtt (%) | Vitamin C (mg/100 g)
1 2 72,76 + 0,06* 47,55 + 0,09 6,57 + 0,04*
2 4 71,31+ 0,15 48,29 + 0,10 6,13 £ 0,02%
3 6 70,99 + 0,27 48,29 + 0,13* 4,37 +0,01°
4 8 69,69 + 0,13¢ 47,36 + 0,09 3,64 +0,22¢
) 10 68,49 + 0,14¢ 46,03 + 0,20° 2,78 +£0,21¢

Ghi chu: Cic gid tri co chi s6 mii khdc nhau thé hién sw khdc nhau ¢ mutc y nghia o = 0,06.

3.6.2. Anh hudng do day Iép bot dén thoi gian

say va hiéu suat thu hoi
Béng 4. Anh hudng o day dén

thoi gian sdy va do hoa tan

STT | Do day bot | Hiéusuat | Thoigian
(mm) thu héi (%) say (phut)

1 2 52,73+ 0,21 | 234 +1,41°
2 4 56,30 + 0,19* | 240 + 4,08"
3 6 55,68 +0,11* | 246 + 4,55
4 8 55,31+ 0,38 | 260 + 2,16
5 10 51,91+ 0,22° | 272 + 4,322

Ghi chu: Cic gid tri ¢6 chi sé mii khdc nhau

thé hién sur khidc nhau ¢ muc y nghia o = 0,05.
Béng 5. Anh hudng nhiét d¢ sdy dén ham luong vitamin C va ham luong duong khir

bo day 16p bot da anh hudéng dén chat luong
bot qua na. Tir két qua bang 4 cho thay, thoi gian
say bot dao dong tir 234 - 272 phut va hiéu suat thu
hoi c6 gia tri dao dong tir 51,91 + 0,22% dén 56,30 +
0,19%. Khi @6 day & 2 mm, thoi gian siy dién ra
ngan & thoi gian 234 + 1,41 phat. Tuy nhién, khi do
day & 10 mm, thoi gian say dién ra kha lau va kéo
dai & thoi gian 272 + 4,32 phut va & do day 4 mm
thi thoi gian say dién ra ¢ thoi gian 240 + 4,08
phut. Chi s6 hoa tan & bang 4 cho thay, & do day 4
mm dat gia tri cao nhat 56,30 + 0,19% va dat gia tri
thap nhat & do day 10 mm véi 51,91 + 0,22%.

3.6.3. Anh huong nhiét d siy dén chi s6 hoa
tan, ham lrong vitamin C va ham lrong duong

STT | Nhiét do (°C) Chi so hoa tan (%) buong khixr (%) Vitamin C (mg/100 g)
1 50 68,60 + 0,281 47,48 + 0,06 4,06 +0,21°¢
2 95 69,39 + 0,09° 48,48 + 0,03? 5,40 + 0,22
3 60 71,31+ 0,16" 48,29 + 0,10 6,13 + 0,02*
4 65 71,49 + 0,04° 47,70 + 0,06 3,78 +0,21¢
B) 70 72,51+ 0,21° 46,42 £ 0,07¢ 1,61 + 0,20¢

Ghi chu: Céc gid tri o chi s6 mi khdc nhau thé hién su khdc nhau ¢ mutc y nghia o = 0,05.

NONG NGHIEP VA PHAT TRIEN NONG THON KY - 1 + 2 - THANG 1/2025
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Viéc chon nhiét do sdy khong chi dua vao kha
nang bay hoi nuwéc ma con phai gitt duoc dinh
duong, dac biét 1a vitamin C - chat rat nhay cam
voi nhiét do. Bang 5 cho thay, say & 60°C giit ham
lugng vitamin C cao nhat (6,13 + 0,02 mg/100 g).
O nhiét do thdp (50 - 55°C), thoi gian sdy lau lam
vitamin C bi oxy hoéa. Khi nhiét do tang, ham
lwong dwong khir giam do phan (ng caramel hoa.
Vitamin C giam dang ké khi nhiét do va do day bot
tang. Vi dy, & 70°C va do day bot 4 mm, vitamin C
chi con 1,61 + 0,20 mg/100 g. Tuong tu, sy & 60°C
voi do day bot 10 mm vitamin C gidm xuéng 2,78 +
0,21 mg/100 g. Nhiét ¢ 60°C va do day bot 4 mm
cho két qua tot nhat, gitr duoc 6,13 + 0,02 mg/100
g vitamin C. Két qua tuong tu duoc tim thay trong
nghién ctu vé sdy kho mang bot ca chua cta
Muratore va cs (2008) [14]. Chi s6 hoa tan dao
dong tir 68,60 + 0,28% dén 72,51 + 0,21%. Khi tang
nhiét do 1én 70°C thi d6 hoa tan cé gia tri 72,51 +
0,21%, nhung & nhiét @6 50°C thi @6 hoa tan giam
con 68,60 + 0,28%.

3.64. Anh hudng nhiét do sdy dén thoi gian

say, hiéu suat thu hoi

Nhiét do sdy anh huong dén chat luong bot
qua na voi ham muc tiéu 1a thoi gian sdy. Tir ket
qua & bang 6 cho thay, thoi gian sdy bot dao dong
ter 223 + 4,08 dén 368 + 3,74 phut va hiéu suat thu
hoi dao dong tir 55,93 + 0,67% dén 56,78 + 1,41%.
Khi nhiét do sdy 70°C, thoi gian sdy sé rut ngan di
& 223 + 4,08 phut. Khi nhiét do say 50°C, thoi gian
sdy kéo dai dén 368 + 3,74 phut. Hiéu suat thu hoi
kha thap va khong thay d6i voi muic y nghia o =
0,05. Két luan rang, nhiét do sdy chi anh huéng
dén thoi gian sdy va khong anh hudng dén hiéu
suat thu hoi voi mic y nghia o = 0,05.

Vé anh huong cua cac diéu kién siy (nhiét do
va do day bot), trong cung mot do day bot, khi
tang nhiét do siy thi thoi gian sdy sé giam do toc

136

do lam noéng bot va kha nang xam nhap nhiét
nhanh, lam tang toc do truyén khoi, dan dén bot
lam kho nhanh hon. Khi d6 day tang lén thi thoi
gian sdy ciing tang lén ¢ tat ca cac muic nhiét do,
diéu nay c6 thé 1a do dién tich bé mat hau nhu
khong déi trong sudt qua trinh say trong khi do
day mang bot tang lén lam giam toc do di chuyén
am tir cac 16p bén trong ra cac 1op bén ngoai dan
dén su thoat &m kém. Xu hudng tiang thoi gian sdy
voi su gia tang do day ciing duoc bao cdo doi voi
bot nho den [15].

Béng 6. Anh hudng nhiét do sdy dén thoi gian sdy

va hiéu sudt thu héi

STT Nhiét do Hiéu suat Thoi gian
C) thu hoi (%) sdy (phut)

1 50 55,93 +0,67* | 368 + 3,74
2 95 54,57 +1,07* | 283 +2,16
3 60 56,30 + 0,65* | 240 +4,08°
4 65 56,78 + 1,41* | 227 + 6,68
5 70 56,61 +0,80* | 223 +4,08¢

Ghi chi: Cdc gid tri cé chi so ma khac nhau
thé hién sur khidc nhau ¢ mutc y nghia o = 0,05.
4. KET LUAN

Qua cac két qua thu duoc, do 6n dinh bot dat
duoc gia tri tot nhat trong 3 gio khi nong do chat
kho hoa tan ctia dich qua & 7°Brix cting voi su ho
tro 2,0% Albumin va 0,5% CMC trong thoi gian
danh bot 10 phut. Qua trinh sdy bot biang khong
khi néong & d6 day 4 mm va sdy & nhiet do 60°C
trong thoi gian 240 + 4,08 phut gitup mang lai hiéu
sudt thu hai tot 1a 56,30 = 0,65%, bot thu duoc co
mau sac dep, min va van gitt duoc cac chat dinh
duong. Bot qua na thanh phdm c6 do 4m 14 6,26 +
0,39%, ham lwong duong khx 48,29 + 0,10% va git
dugc ham luong vitamin C 1a 6,13 + 0,02 mg/100 g
voi do hoa tan 71,31 £ 0,16%.
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RESEARCH AND DEVELOPMENT (FOAMING-MAT DRYING) TECHNOLOGY TO
PRODUCTION CUSTARD APPLE (Annona squamosal.) POWDER

Phan The Duy, Dinh Ngoc Quoc!, Vo Thi Huong Tram!, Le Nguyen Doan Duy!
! Faculty of Food Technology, Ho Chi Minh city University of Industry and Trade
Summary

The study aimed to determine the parameters and conditions of the foam drying method to
recover custard apple pulp. Custard apple (Anona squamosa L.) is a nutritious fruit containing
lots of vitamin C, vitamin A, vitamin B6, magnesium, potassium, copper and lots of fiber.
However, custard apples are often used fresh and contain high water content, so the storage time
is short. In this study, the foaming-mat drying process of custard apple pulp was carried out by
investigating the ratio and selecting suitable foaming agents among albumin, whey protein
concentrate and soy protein isolate at ratios of 1.0 - 3.0%. Additionally, the ratio and selection of
suitable foam stabilizers among carboxymethyl cellulose (CMC), gum arabic and maltodextrin
were evaluated at levels of 0.3 - 0.7% with whipping times varying from 6 to 14 minutes. The
drying process is carried out in an oven at 5 different drying temperatures from 50 - 70°C with a 2
- 10 mm foam thickness. The study produced foam results with foam expansion (95.76 + 0.43%),
foam stability (97.6 + 70.24%), foam density (41.32 + 0.19 g/mL) found to be 2% albumin and 0.5
CMC was foamed for 10 minutes. On the other hand, the foam film is dried at a temperature of
60°C and 4 mm thick, helping to recover powder with the best nutritional content; vitamin C
content is 6.13 + 0.02 mg/100 g, reducing sugar content is 6.13 + 0.02 mg/100 g times the drying
time of the foam tray 240 + 4.08 minutes. Among all the parameters studied, the combination of
2.0% Albumin foaming agent and 0,5% CMC stabilizer with a 10 minutes beating time of 4 mm
foam layer thickness and drying at 60°C resulted in powder. The results of this research help
diversify products from custard apples with new drying methods that help save costs and retain
nutrients from custard apple flesh.

Keywords: Custard apple, Anona squamosa , reducing sugar, vitamin C, fruit powder.
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NGHIEN CUU ANH HUGNG CUA MOT SO CHAT
TAO BONG BEN SU THAY B0l HAM LUONG
CAC CHAT CHONG 0XY HOA TRONG DAU HU

BO SUNG KHOAI LANG TiMm

Tran Minh Phuct 2, B3 Thi Tuyét Nhung?,

Duong Thi Phuong Lién', Ha Thanh Toan™"

Vien Cong nghé Sinh hoc va Thuc pham, Truong Pai hoc Can Tho

’Khoa Khoa hoc Sinh hoc Ung dung, Truong Pai hoc Supham Ky thuat Vinh Long

*Truong Pai hoc Ky thuat Cong nghé Can Tho

"Email- httoan@ctu.edu.vn

TOM TAT

Trong qua trinh san xuat dau hi, dong tu 1a mot trong nhitng cong doan quan trong quyét dinh
dén chat luong cta dau ha. Nghién ctu nay danh gia anh hudng cta loai chat tao dong bao gom:
Nigari, axit citric, canxi sulphat voi néong do chat tao dong (0,1; 0,2; 0,3; 0,4% w/v) thong qua
danh gia su thay d6i ham luong ctia cac chat c6 kha nang chong oxy héa nhu: Polyphenol téng
(TPC), flavonoid téng (TFC), ham lwong anthocyanin duoc thé hién thong qua kha ning trung
hoa goc tu do DPPH va ABTS véi kha nang trc ché mot nira (IC50). Két qua cho thdy, qua trinh
tao dong voi nigari & nong do 0,2% (w/v) sé gitt cho khoi dau hat b6 sung khoai lang tim c6 kha
nang chong oxy hda cao nhat, bao gom: TPC (47,13 mg GAE/g dw), TFC (13,73 mg QE/g dw),
ham luong anthocyanin (311,25 pg/g dw) va kha nang bat goc tw do DPPH (74,85 pmol TE/g

dw), ABTS (102,96 ymol TEAC/g dw) véi gia tri IC50 (7,48 mg/ml).
Tt khoéa: Chat tao dong, chong oxy hda, dau hi, khoai lang tim.

1. BAT VAN BE

bau hii 1a sdn phdm duoc san xuat tir qua trinh
dong tu protein ctia dau nanh. Nguyén tac ctia qua
trinh ché bién dau ha la trich ly protein dau nanh
bang nudc, sau do st dung chat tao dong dé két
tta. Qua trinh san xuat dau hi co6 thé chia thanh 2
giai doan chinh la trich ly protein tir hat dau nanh
va dong tu tao thanh miéng dau ha [1]. Chinh vi
vay, chat tao dong st dung trong qua trinh dong tu
protein c6 anh huong rat 16n dén chat luong san
phdm dau ha [2].

Khoai lang tim (KLT) la mét trong nhing loai
cay trong chu luc cua tinh Vinh Long. KLT Vinh
Long c6 chat lwong 6n dinh va gia thanh cao, cht
yéu san xuat dé xuat khau [3]. KLT ngoai cung
cap gia tri dinh duong nhw: Tinh bot, khoang,
vitamin, chat xo... con c6 wu diém vuot troi 1a ham
luong cac chat chong oxy hoda rat cao, dac biét 1a
ham luong anthocyanin. Anthocyanin dugc xem la
chat c6 hoat tinh sinh hoc tu nhiéen khong nhing
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tao mau bat mat cho thuc phdm ma con cé nhiéu
tac dung nhu: Chong 1ao hoa, han ché sy giam stc
dé khang do su suy giam cta hé théng mién dich
[4]. Tuy nhién, nhitng nam gan day, gia KLT giam
manh do bién dong thi truong, thuong 14i ép gia va
bi gay vo do thu hoach, van chuyén [5].

Dé gop phan nang cao gia tri st dung cda
KLT, da dang san pham dau ha va giam gia thanh
san xuat, su két hop gitta KLT va dau ha 1a huéng
di moi. Tuy nhién, chat luong dau ha anh hudng
phan lon boi cong doan két taa tao dong, dac biét
la thanh phan cac chat chong oxy hoéa. Chinh vi
vay, can nghién ctru giai doan nay dé danh gia su
thay déi cac chat c6 kha nang chong oxy hda trong
dau ha b6 sung KLT.

2. NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Nguyén liéu

Pau nanh giong HLDN 910 duoc thu mua tai
Trung tam Nghién cttu Thyc nghiém Nong nghiép
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Hung Loc (km 60, Quéc 16 1A, ap Hung Long, xa
Hung Thinh, huyén Trang Bom, tinh Pong Nai).

KLT dwoc thu mua tai Cong ty TNHH MTV
Thanh Binh Tan (duong tinh 908, t6 7, 4p Thanh
Thuan, xa Thanh Trung, huyén Binh Tan, tinh
Vinh Long.

Phu gia, hoa chat phan tich mua tai Cong ty
TNHH Cemaco Viét Nam chi nhanh Can Tho.
Nigari (tinh khiét 98%) duoc st dung 1a san phdm
ctia Tap doan Hoa chat VMC Group Viét Nam.

2.2. B6 tri thi nghiém

Dau nanh sau khi xir Iy loai bé cac hat bi hong,
bui, san..., duoc rita sach va ngam dudi voi nudc
chay tran trong 6 gi¢. Pau sau ngam duogc xay voi
nudc (1: 8) thu duoc dich sira, gia nhiét & nhiét do
100°C/15 phut.

Dich khoai: Cit KLT sau khi dwoc xtt Iy va loai
bo cac ct khoai khong dat tiéu chudn ché bién
(sung, théi...), thai lat mong 1 - 2 mm, hap chin
100°C/5 phut, xay nhuyén biang may xay va bd
sung nudc voi ti 1é khoai: nuoc (1: 2), loc va thu
duoc dich KLT.

Sau do, tién hanh phéi tron dich stra dau nanh
va dich KLT (1: 0,75). Gia nhiét hén hop dén
100°C, tién hanh khao sat anh hudéng cta loai chat
tao dong gom: Nigari, axit citric va canxi sulphat
voi cac nong do: 0,1; 0,2; 0,3; 0,4% w/v. Sau do,
tach nuéc theo phuong phap ép khuon, thoi gian
ép 15 phat (khuoén co6 kich thudc 12 x 10 X 7 cm),
luc ép (khoang cach) duwoc c6 dinh bang truc xoin
oc (co6 dai 6c co dinh bang nhau gitta cAc mau) thu
duoc san phdm dau hit b6 sung KLT (dau hi tim).
San phdm dau hi tim duoc phan tich ham luong
cac chat chong oxy hoa (TPC, TFC va
anthocyanin), kha nang bat goc tu do (DPPH va
ABTS) va kha nang ttc ché mot nita (IC50).

2.3. Phuong phap phan tich

Téng polyphenol (TPC) duoc do bang phuong
phap Folin-Ciocalteu va dinh luong bang axit gallic
tuong duong/g khoi luong kho (mg GAE/g dw)
[6]. 5 g dau ha tim da say dong kho va tach chat
béo, duoc chiét bang 12 ml aceton 70%. 0,1 ml dich
chiét dau ha tim duoc pha loang voi 3,5 ml nuoc.
Tron déu 0,4 ml dung dich Folin-Ciocalteu vao hon
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hop. Sau d6, thém 1 ml Na,CO, 7,5% vao hon hop
va gitt & nhiét do phong trong 2 gio. Dung dich
phan tmg duoc do & budc séng 765 nm bang may
quang phé U-2800 (Shimadzu, Nhat Ban).

Téng flavonoid (TFC) duoc xac dinh bang
phuong phap so mau nhém clorua va dinh luong
bang mg quercetin twrong duong/g khoi luong kho
(mg QE/g dw) [7]. 0,5 ml dich chiét dau hia tim
duoc pha loang voi 3 ml nuwoc, 0,15 ml NaNO, 5%
va 0,3 ml AICl; 10%. Hon hop nay duogc @1 & nhiét do
phong trong 30 phut va dugc do & budc song 415
nm bing may do quang phd.

Ham luong anthocyanin duoc xac dinh bang
phuong phap vi sai [8]. Do hip thu cua
anthocyanin trong cac dung dich dém khac nhau
(pH 1 va 4,5) duoc do tuong tmg & budc séng 520
va 700 nm bang may quang phd U-2800. Téng ham
luong anthocyanin duoc tinh bang cyanidin-3-
glucoside.

Tron 800 pL mau voi 800 pL DPPH 0,008%, lac
déu va t & nhiet do phong trong 30 phut. Sau do,
dung dich duoc do & budc song 517 nm. Hoat tinh
DPPH duoc tinh bang pmol Trolox twong duong
(TE/g dw) [9].

ABTS duoc do bang thudc tht kali persulfate
dé phan tng voi goc ABTS® [2,2-azinobis (3-
ethylbenzothiazoline-6-sulfonate)]. Thém mau c6
chtra chat chong oxy hoa vao hon hop; cac chat
chong oxy hoéa sé khtr ion nay va tao thanh ABTS.
ABTS' sé dugc do bang may quang phd & budc
séng 734 nm [10].

Gia tri IC50 duoc phan tich bang cach hut 600
ul dich chiét dau hi tim thém 600 pl dung dich
DPPH 0,008% (w/v), lac déu trong ong nghiém,
gitt 6n dinh trong t6i & nhiét d6 phong trong thoi
gian 30 phut va tién hanh do d¢ hap thu ¢ budc
song 517 nm. Kha nang ttc ché mot nta (IC50), A
duogc xac dinh theo A = (50 — b)/a. Trong do: A la
gia tri IC50 (mg/ml); a, b 1a hé s6 cta phuong
trinh héi quy [11].

2.4. Phan tich di liéu

Phan tich phuong sai (ANOVA) duogc st dung
dé danh gia su khac biét dang ké gitra nhiéu nhom
theo cac phuwong phap khao sat khac nhau, sau do
la thtt nghiém LSD bang phin mém thong ke
Statgraphics (VA, US) va st dung phan mém
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GraphPad Prism (GraphPad Software, LLC, US)
dé vé do thi. Dit lieu duoc trinh bay dudi dang
trung binh + d6 lech chuédn (+ SD) cta thi nghiém
ba lan véi p < 0,05 c6 y nghia thong ké. Két qua
nghién ctru duoc tinh trén khoi luong kho.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh huéng ctia loai va néng do chit tao
dong dén ham leong cac chat chéng oxy hoa trong
dau ha tim

Ham luong céac chat chong oxy hoa trong san
phdm dong vai tro quan trong, mang lai nhiéu loi
ich lien quan dén chat luong, tinh 6n dinh va gia tri
cta thuc pham [12]. Ham luong céac chat co hoat
tinh chong oxy hoda trong dau hi tim dugc danh
gi4a bdi su thay déi cta loai va néng do chat tao
dong. Két qua su thay d6i nay duoc thé hién qua
hinh 1.

Cu thé, TPC c6 su khac biét y nghia thong ke
gitta cac chat tao dong va nong do chat tao dong (p
< 0,05). bau hi tim duoc két tia bang nigari co
TPC cao nhat (45,29 mg GAE/g dw) va khac biét y
nghia thong ké so voi cac chat tao dong con lai, 1an
luot 1a CaSO, (36,15 mg GAE/g dw), thap nhat la
axit citric (33,29 mg GAE/g dw). Bén canh @do,
TPC c6 xu huong tang khi ting nong do chat tao
dong tir 0,1 — 0,4%. O nong @6 chét tao dong 0,1%,
TPC dat ham luong 34,75 mg GAE/g dw, thap
nhat va khac biét y nghia théng keé so véi cac nong
do con lai. TPC dat ham luong cao nhat la 40,19
mg GAE/g dw khi duoc bé sung 0,4% chat tao
dong.

TFC trong dau ha tim c6 sy khac biét y nghia
thong ke khi st dung céc chat tao dong khac nhau
voi cac nong do khac nhau. TFC trong dau hit tim
c6 xu huong giam theo cac chat tao dong khac
nhau, 1an luot nigari > CaSO, > axit citric, voi cac
gi4 tri 1an luot 1a 13,20 > 10,68 > 8,12 mg QE/g dw.
Két qua phan tich con thé hién néng do chat tao
dong ciing gop phan lam thay d6i TFC trong dau
ha tim. Khi st dung néng d¢ 0,1%, TFC dat thap
nhat 8,62 mg QE/g dw va c6 su khac biét y nghia
thong ke so voi cac néng do con lai. Néu ting
nong do chat tao dong lén 0,2 va 0,3% thi TFC
khong co su khac biét y nghia thong ké (p > 0,05)
gitta hai nong do nay voi gia tri 1an luot 1a 11,07 va

NONG NGHIEP VA PHAT TRIEN NONG THON KY - 1 + 2 - THANG 1/2025

11,36 mg QE/g dw. Nhung khi ting nong d6 chat
tao dong lén 0,4% thi TFC tiép tuc ting va dat cao
nhat 11,61 mg QE/g dw.

Ham luwong anthocyanin duoc thé hién qua
hinh 1. Két qua cho thay, ham luong anthocyanin
c6 su khac biét y nghia thong ké gitta cac chat tao
dong khac nhau. Kha nang gitr anthocyanin trong
dau ha khi st dung nigari tot hon so véi cac chat
tao dong khac. Nghia la ham luong anthocyanin
trong dau hii tim khi tao dong bang nigari cao nhat
(311,29 pg/g dw) so voi CaSO, (283,97 ng/g dw)
va thap nhat 1a axit citric (267,64 ng/g dw). Két
qua phan tich cting thé hién ham luong
anthocyanin chiu anh huéng ctia néng do chat tao
dong. Cu thé, khi b6 sung 0,1% chat tao dong vao
quy trinh san xuit dau ha tim thi ham luwong
anthocyanin dat thap nhat (281,89 png/g dw). Ham
luong anthocyanin c6 xu huéng ting va khac biét y
nghia thong ké (p < 0,05) khi ting nong do chat
tao dong tr 0,2 — 0,4% v6i ham luong dat duoc tuw
287,84 — 291,64 ug/g dw.

Két qua phan tich trén da thé hién ro su anh
hudng cta loai va ndng do chat tao dong dén ham
luong cac hop chat sinh hoc c6 kha niang chong
oxy hoa trong dau hit tim. Theo Tran Minh Phuc
va cs (2023), két qua phan tich dau nanh nguyén
lieu c6 TPC 6,69 mg GAE/g dw va TFC 3,98 mg
QE/g dw; dich KLT TPC 78,89 mg GAE/g dw,
TFC 33,95 mg QE/g dw [13]. Nghién ctru cua
Duong Thi Phuong Lién (2018), khi danh gia TPC
trén dau ha trang dat 2,44 + 0,09 mg GAE/g [14].
Meng va cs (2016) khi phan tich ham luong cac
chat chong oxy hoa trén dau hii trang tir cac giong
dau nanh khac nhau cho thay, TPC dao dong tur
1,74 - 2,55 mg GAE/g [15]. Ma va Huang (2014)
danh gia TFC trén dau hi trang 1a 0,26 + 0,02 mg
QE/g. biéu nay cho thay, khi b6 sung thém KLT,
TPC trong mau dau ha tang lén dang ké 1a do dich
stta dau nanh duoc gia nhiét, ciu truc protein mo,
giai phong cac hop chat phenol, dong thoi va két
hop véi KLT thi TPC va TFC duoc tang cao ham
luong trong san phdm [16]. Bén canh d6, trong
qua trinh tao dong, chat tao dong nao cé kha nang
két thia protein tot hon, gitt 4m to6t hon ciing gop
phan nang cao ham luong cac hoat chat sinh hoc.
Anthocyanin 1a hoat chat méi co6 trong san phim,

141



KHOA HOC CONG NGHE

tuy ham luong anthocyanin cé gidm hon so voi  cac chat khdo sat, gitup gitt cho san phdm c6 ham
nguyeén liéu ban dau nhung ciing thé hién rat ro sy luong cac chat chong oxy hoa cao. Bén canh d9,
khac biét gitta cac chat tao dong khac nhau. Theo méi truong axit (axit citric) ciing lam pha hay
két qua phan tich ham luong protein va do 4m ctia  anthocyanin.

san pham thi nigari la chét tao dong tot nhat trong
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Hinh 1. Anh huéng ctia loai va ndng do chét tao dong dén ham leong céc chit c6
hoat tinh chéng oxy héa trong dau hii tim
Ghi chu: p**** < 0,0001; p***< 0,001; p** < 0,01, p* < 0,05.
Két qué tren phi hop voi két qua nghién ctu thém sita dau nanh vao quy trinh san xuat dau ha
Murad va cs (2013) khi danh gia ti 1& bé sung trung. Theo d6, ham luwong protein trong san pham
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sé tang lén dan dén ham luong cac chat chong oxy
héa (TPC va TFC) tang lén [17]. Theo Moizuddin
va cs (1999), khi tao dong dau hit bang axit thi co
kha nang lam giam ham luong cac chong chat oxy
héa trong dau hia. Chinh vi vay, ham luong
anthocyanin trong nghién ctru khi dong tu bang
axit citric thi ham luong gidm hon so véi cac chat
tao déng con lai [18].

Két qua phan tich trén cho thay, ca loai va
nong do chat tao dong déu anh hudéng dén ham
luong cac chat co hoat tinh sinh hoc (TPC, TFC,
anthocyanin) trong san phdm dau hi tim. Pau ha
tim duoc tao dong voi nigari & nong do 0,2% (w/v)
sé cho ham luong cac chat chong oxy héa cao hon
so vdi cac loai va nong do tao dong khac theo khao
sat.

3.2. Anh huéng ctia loai va ndng @ chit tao
dong dén kha ning trung hoa gdc tr do ctia dau
hii tim

Kha niang trung hoa goc te do trong thuc
pham phu thuoc rat nhiéu vao thanh phan hoéa hoc
va ham luong cac hop chat c6 kha nang chéng oxy
hoa. Cac chat chong oxy hda trong thuc pham co
thé ngan ngtra, tri hoan sy hinh thanh céac goc tu
do trong co thé con nguoi do stress oxy hoéa [19].
Theo d6, khi san phdm c6 ham luong cac chat
chong oxy hoéa cao thi kha nang bat goc tu do cang
hiéu qua. Két qua danh gia kha niang bat goc tu do
ctia san phdm dau ha tim theo loai va néong do chat
tao dong duoc thé hién & hinh 2.

Hinh 2 cho thay, loai va ndong d¢ chat tao dong
c6 anh huéng dén kha nang bat goc tu do ctia dau
ha tim. Theo do, kha ning bat goc tw do DPPH
ctia nigari cao nhat (73,81 ymol TE/g dw), ti€p
dén 1a CaSO, (49,47 ymol TE/g dw) va thap nhat
1a axit citric (34,39 ymol TE/g dw). Kha niang bat
goc te do DPPH cua ca ba chat tao dong déu co su
khac biét y nghia théng ke (p < 0,05). Thém vao
d6, nong do chat tao dong ciing anh hudng dén
kha nang bt géc tw do DPPH cta dau ha tim. O
nong do 0,1%, kha nang bat goc tuw do DPPH thap
nhat (48,76 ymol TE/g dw) va cao nhat khi bo
sung 0,4% (54,83 pmol TE/g dw). O ndng do 0,2 -
0,3%, kha nang bat goc tw do DPPH khong c6 su
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khac biét y nghia thong ke, voi gia tri 1an luot 1a
52,88 — 53,75 ymol TE/g dw.

Tuong tu, kha niang bat goc tue do ABTS ciing
c6 su khac biét y nghia thong ke gitta cac loai va
nong do chat tao dong khac nhau. Theo két qua
thong ké, kha ning bat goc tu do ABTS ctia nigari
cao nhat (102,04 ymol TEAC/g dw) va khac biét
c6 y nghia thong ke so voi CaSO, (98,36 pmol
TEAC/g dw) va axit citric (87,63 pmol TEAC/g
dw). Nong do chat tao dong theo thong ké ciing
anh huong dén kha nang bat goc ABTS. Pau hi
duoc tao dong voi nong do 0,4% c6 kha nang bat
goc ABTS cao nhat (98,66 ymol TEAC/g dw) va
giam dan theo nong do chat tao dong dén 0,1% dat
thap nhat (92,43 ymol TEAC/g dw).

Kha nang trc ché mot nira (IC50) c6 sy phan
hoéa rat ro gitra cac loai va nong do chat tao dong
khac nhau. Theo d6, chat tao dong axit citric &
noéng do 0,1% coé gia tri lon nhat, nghia 1a kha nang
tc ché mot ntra thap nhat va cao nhat 1a nigari &
nong do 0,4%.

Kha nang bit goc tu do phu thudc vao ham
luong cac chat c6 kha nang chong oxy hoa. Khi
ham luong céac chat chong oxy hoa cao, kha niang
bat goc tu do sé 16m va gia tri IC50 se thap. Két qua
& hinh 2 ¢6 thé giai thich 1a do nigari c6 kha niang
tao két tua tot, gitr lai phan 16n cac protein, nudc,
chinh vi vay ma ham luong céac chat chong oxy hoa
cao dan dén kha ning bat goc tu do tot hon so voi
hai chat tao dong con lai. Axit citric c6 kha nang
bat goc tu do kém va gia tri IC50 thap vi axit 1a tac
nhan gay suy giam ham lwong anthocyanin trong
san phdm. Chinh vi vay, kha nang bat goc tu do
DPPH va ABTS ctia dau hi tim giam khi két tta
bang axit citric.

Nghién ctru cta Ratulangi va cs (2022) da
khao sat b6 sung tir 10 - 40 g/100 g bot KLT vao ga
vién nham nang cao tinh chéng oxy hoéa cho san
phdm. Két qua cho thay, kha niang chong oxy hoa
(IC50) tang len tir 10 - 40 g, lan luot 1a 3.356,99 —
2.398,30 ug/ml; khang dinh kha niang chong oxy
héa tang 1a do thanh phan anthocyanin c6 trong
bot KLT [20]. Vi vay, khi san phdm gitt duoc ham
luong anthocyanin cao, gép phan nang cao kha
nang chong oxy hoa cho san pham.
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DPau ha tim dugc tao dong véi nigari 0,2%
(w/v) c6 ham luong cac chat cé hoat tinh sinh hoc
cao dan dén hoat chat chong oxy hoda trong san
phdm dau hii tim c6 kha nang bat goc te do DPPH,
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Hinh 2. Anh hudng ciia loai va ndng d¢ chét tao déng dén kha ning trung hoa géc ti do ctia dau hi tim
Ghi chu: p**** < 0,0001; p***< 0,001; p** < 0,01; p* < 0,05.)

3.3. Méi twong quan giita cac thanh phan chat
chéng oxy héa va kha ning bit géc tir do

Két qua phan tich méi twong quan gitta 3 chat
c6 kha nang chong oxy hoa trong dau ha tim bao
gom: TPC, TFC, anthocyanin va kha nang loai bo
goc te do DPPH, ABTS va gia tri IC50 dugc thé
hién & hinh 3 cho thdy, cac chat chong oxy hoda
déu c6 hoat tinh cao. Theo do6, anthocyanin, DPPH
va IC50 c6 moi twong quan cao nhat, thé hién qua
gia tri tuong quan R?* déu lon hon 0,90. Diéu nay
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cho thay, kha nang loai goc tu do trong san phdm
dau hii tim 1a rat 16n va phan lén nho vao kha nang
loai bd goc tu do ctia anthocyanin.

Két qua phan tich ma tran tuong quan gitta cac
chat co6 hoat tinh sinh hoc va kha nang bat goc tu
do ciing nhu kha ndng ttc ché mot ntra ctia dau hi
tim cho thay, tat ca déu co mdi quan hé mat thiét.
bac biet, TPC va ham luong anthocyanin c6 mai
tuong quan rat cao (R? = 0,95). Chinh vi vay, gia tri
IC50 c6 R? = - 0,84 (dau - thé hién chiéu giam ctia
1C50).
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Hinh 3. Tuong quan gitta cac chit chdng oxy hoéa va kha ning bat géc ti do

4. KET LUAN

ba danh gia duoc anh hudng cia loai va nong
do cac chat tao dong khac nhau dén ham luong
cac chat co6 hoat tinh sinh hoc trong san phdm dau
ha tim. Ham luong cac chat chong oxy hda cao
nhat va bat duoc goc tue do nhiéu nhat khi dau ha
tim duoc tao dong voi nigari & nong do 0,2% (w/v).
O diéu kién tao dong nay, kha nang tc ché mot
ntra ctia san pham dat tot nhat.
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EFFECTS OF TYPES AND CONCENTRATIONS OF COAGULANT
ON THE ANTIOXIDANTS OF PURPLE TOFU
Tran Minh Phuc! 2, Do Thi Tuyet Nhung?®,
Duong Thi Phuong Lien', Ha Thanh Toan'
!Institute of Food and Biotechnology, Can Tho University

?Faculty of Applied Biological Sciences, Vinh Long University of Technology Education
*Can Tho University of Technology
Summary

The objective of the study was to evaluate the effects of coagulants, including nigari, citric acid,
and calcium sulfate, on coagulant concentrations (0.1%, 0.2%, 0.3%, 0.4% w/v). The evaluation was
based on changes in antioxidant content such as total polyphenols (TPC), total flavonoids (TFC),
and anthocyanin content. These changes demonstrated the ability to neutralize DPPH and ABTS
free radicals with half inhibition capacity (IC50). The results showed that coagulation with nigari
at a concentration of 0.2% (w/v) produced tofu supplemented with purple sweet potato with the
highest antioxidant capacity, including TPC (47.13 mg GAE/g dw), TFC (13.73 mg QE/g dw),
anthocyanin content (311.25 pg/g dw), DPPH free radical scavenging ability (74.85 ymol TE/g
dw) and ABTS (102.96 nmol TEAC/g dw), with an IC50 value (7.48 mg/ml).

Keywords: Antioxydants, coagulants, purple sweet potato, tofi.
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NGHIEN CUU THANH PHAN NITO THIiCH HOP TRONG
MOI TRUONG TONG HOP LYSINE TU VI KHUAN
Corynebacterium glutamicum CG2

Bui Trong Tam" ", Pham Thi Mat!, Nguyén Thi Duyét!, Nguyén Hiru Hoang!

TOM TAT

! Vien Nghién ciru Hai sdn

Emalil: bttam@rimf.org.vn

L-Lysine 1a mot amino axit thiét yéu duoc bé sung lam thic an thiy san duoc san xuat chi yéu
bang con duong lén men vi sinh vat. Thanh phan moéi truong 1a yéu to rat quan trong, anh huong
toi qua trinh 1én men cda vi khuin san xuat Lysine. Nguén nito thuong 1a thanh phan cao nhat

ctia moi truong phat trién vi khudn. Thanh phan nito trong moi truong nuodi vi khuin

Corynebacterium glutamicum CG2 duoc t6i vu nham muc dich tang cuong san xuat L-Lysine da
duoc kiém tra va lia chon, bao géom cac ngudn nito vo co va hitu co don, hén hop va ty 1é cac
thanh phan ctia chung. Ham luong lysine dat duoc 45,7 g/L v6i moi truong c6 ngudn nito t6i wu
(ure -7,4 g/L va dich thay phan ca-10 g/L) khi nudi trén thiét bi lén men 10 lit.

Tt khéa: Corynebacterium glutamicum, dich thiuy phan c4, lysine, nguon nito.

1. BAT VAN BE

Lysine 1a mot trong 9 axit amin thiét yéu cho
nguoi va dong vat, khong thé sinh téng hop va do
d6 phai dén tir ngudén thuc phdm [1]. San xuat
lysine bang héa tong hop chi chiém 20 so voi 80%
san luong san xuat bang lén men vi sinh vat. Trong
qua trinh 1én men cda vi sinh vat, méi truong nuoi
cdy la dau vao chinh va nguon nito thuong la thanh
phan dat tién nhat. Cac ngudn nito tiém ning bao
gom cac hop chat vo co khac nhau (amoni hoidc
muoi nitrat) hodc cac hop chat hitu co (cao ndm
men, dich chiét ngo, dau nanh thay phan) va cac
chiét xuat khac tir caAc mo thuc vat va dong vat [2].
Céc san pham phu cta thiy san c6 tiém nang cao
la nguon nito ré tién cho sinh trueong cta vi sinh
vat [3]. San phdm duoc tao ra tir phan thai tir ca
(dau c4, duodi, xuwong vun...) tao ra san phidm 6n
dinh chta peptit va axit amin c6 gia tri dinh duong
cao, giam 6 nhiém moi truong, cai thién tinh bén
ving cta nganh ché bién thiy, hai san va thu duoc
cac san pham sinh hoc c6 gia tri gia ting cao
[4]. Dich dam thty phan tir ca gitp vi sinh vat phat
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trién tot hon, cting nhu tao ra sinh khai cao hon do
ham luong cao cac hop chat protein hoa tan, dac
bieét 1a cac hop chat nito. Chung co thé duoc st
dung dé thay thé cho pepton thwong mai c6 nguon
goc tir dong vat trén can. Viéc st dung ca thay cao
nam men da duoc bao cdo dé san xuat lysine tir vi
sinh vat [5]. Ngoai ra, pepton thiy phan tur ca duoc
stt dung rong rai véi nhiéu tng dung khac nhau,
dac biét stt dung d@é thay thé nguon nito trong qua
trinh 1én men thu nhan cac san phim tur vi sinh vat
[6]. Viéc st dung vi sinh vat dé lén men c6 rat
nhiéu wu viét, trong d6 ching Corynebacterium
glutamicum CG2 da duoc nghién ciru kha nang
téng hop lysine trong cac diéu kién thich hop &
nhiét do 30°C, pH 7, thoi gian 72 gio nuodi lac trén
moi truong MT5. Nghién ctru thanh phan nito
thich hop trong moi truong tong hop lysine tir vi
khuian Corynebacterium glutamicum CG2 nham
thay thé nguén nito trong moi trudng nuoi dé thu
duoc ham luong lysine cao tir nguyeén liéu ré tién la
rat quan trong va cé thé ung dung trong san xuat &
quy mo6 cong nghiép. Trén co s& ing dung cong
nghé thdy phan bang enzym dé tan dung nguon
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nguyén lieu phé phu phdm ca tra trong cac nha
may ché bién, cliing voi viéc bé sung bot lysine - 1a
san pham duoc san xuat ra nho cong nghé lén men
vi sinh vat sinh lysine nang suat cao sé tao ra mot
loai san phdm c6 gia tri gia ting, dap tmg nhu cau
da dang hoéa cac san pham thdy san va phuc vu
phat trién nganh nuoi tréong thiy san trong nudc.

2. VAT LIEU VA PHUDNG PHAP NGHIEN CUU

2.1. Vat liéu nghién ciru

Chang Corynebacterium glutamicum CG2
duoc cung cap tir Vien Nghién cttu Hai san va
duoc lwu gitr tai Bao tang Giong chudn Viet Nam
(VTCC), Vién Vi sinh vat va Cong nghé Sinh hoc.
Dich thay phan ca co dac duoc san xuat tai Viet
Nam.

Cac hoa chat khac st dung trong qua trinh
nudi cdy, dinh luong, duoc san xuat tir cac hang
lon va tinh khiét nhu: Merck, Sigma, Wako, An
b9, Trung Quoc, Viet Nam.

2.2. Moi truong

Moi truong duoc st dung trong nghién ctru la
moi truong MT5 bao gém cac thanh phan sau:
glucose -83,5 (g/L); uré -7,4 (g/L); KH,PO, -1
(g/1); MgSO,.7H,0 0,25 (g/L); Thiamine -4
(mg/L); Biotine -1,57 (mg/L); dich chiét tir 40 g
ngo -1 (lit); pH 7 [7].

2.3. Phuong phap nghién ctru

2.3.1. Anh huéng cia ngudn nito don dén sinh
truong va tong hop lysine

Chang Corynebacterium glutamicum CG2
duoc nuoi vao moi truong MT5 & binh tam giac
250 ml, 1ac 200 vong/phut & nhiét do 30°C. Thay
nguon nito dich chiét ngo va uré (PC) bang cac
nguon nito vo co (10 g/L): Amoni sunphat
((NH,,S0,), amoni axetat (CH;COONH,), amoni
clorua (NH,Cl), amoni photphat ((NHH,PO,)),
uré, amoni nitrat (NH,NO,) va cac nguén nito hiru
co (20 g/L): cao malt, cao men, cao thit, pepton,
soybean, trypton, Dich dam thay phan ca va Dich
chiét ngo (100 g ngo). Xac dinh s6 luong t€ bao va
ham luong lysine sau 72 gio.
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2.3.2. Anh huéng ctia nguon nito hén hop dén
sinh truong va tong hop lysine

Thay ngudn nito ctia moéi truong MT5 dé nuoi
Corynebacterium glutamicum CG2 bang hén hop
cac nguodn nito vo co va hitu co lua chon theo
nguédn nito vo co 7,4 g/L; nguon nito hitu co 10
g/L. Xac dinh s6 luong t€ bao va ham luong lysine
sau 72 gio.

2.3.3. Anh hudng ty Ié ngudn nito hén hop dén
sinh truong va tong hop lysine

Chuang C. glutamicum CG2 duoc nuodi vao moi
truong MT5, thay hon hop cac ngudn nito vo co va
hitu co lua chon theo nguén nito vo co 7,4 g/L;
nguédn nito hitu co 5, 10, 15, 20 g/L. Sau d6 thay
hon hop cac ngudn nito theo ngudn nito hitu co
lwa chon va nguédn nito vo co 5,0, 7,4, 10, 15 g/L.
Xac dinh s6 luong té bao va ham luong lysine sau
72 gio.

2.3.4. Nuoi ching CG2 trén thiét bi lén men 10
It

Chang Corynebacterium glutamicum CG2
duoc hoat hoa, sau d6 cdy 5% chiing vao moi
truong MT5 (c6 chira nguodn nito thich hop) trong
thié€t bi lén men 10 lit, nuo6i & 30°C; toc do khudy
200 vong/phut va toc do théi khi 1,2 lit khi/lit
dich/phuat. Sau thoi gian 12, 24, 36, 48, 60, 72, 84
gi® nuoi; xac dinh s6 luong té bao va ham luong
lysine.

2.4. Phuong phap phan tich
2.4.1. Xac dinh kha nang sinh truong

Xac dinh mat do té bao: Kha nang sinh trudéng
ctia cac ching vi khuén trong dich nuoi duoc xac
dinh bang mat d¢ té bao & gia tri OD 600 nm.

Xac dinh so6 luong té bao theo moé ta cua
Burdass va cs (2016) [8], khi 1ay 10 g (hodc 10 ml)
mau can xac dinh so luong t€ bao pha vao 90 ml
nuoc mudi sinh ly (NaCl 0,85%). Pha loang toi
nong do thich hop theo hé s6 10. Sau d6, nhoé vao
cac dia moi truong thich hop cho moéi loai (moi dia
nho 100 ml, méi nong do pha loang lam 3 dia),
dung que gat trai déu cho dén khi kho mat thach,
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¢ nhiét d6 nuo6i 30°C. Sau 2 ngay nudi & nhiét do
30°C, tién hanh dém s6 lwong khuén lac tai nong
do pha loang thich hop (~ 100 khudn lac/dia
petri).

Xac dinh pH: Moi truong va dich nuéi duogc
xac dinh pH trén thiét bi do pH theo huong dan
ctia nha san xuét.

2.4.2. Phuong phap xac dinh L-Lysine

Xac dinh L-Lysine theo mo ta ctia Hsieh va cs
(1995) [9] stt dung thudc tht Ninhydin-Ferric.
Noéng do lysine duoc tinh toan theo duong chuin
xay dung & cac nong do chat chuén lysine: 0, 10,
20, 30,0, 40, 50,0 va 60 g/L, do budc song & 470
nm.

2.5. Phuong phap xtx Iy s6 liéu

S6 liéu duoc xtt ly trén phan mém Microsoft
Excel 2010 va phan mém IBM SPSS Statistics 20
voi phan tich ANOVA, LSD. S¢ liéu trinh bay 1a gia
tri trung binh + do léch chuén SD.

3. KET QUA NGHIEN CUU VA THAO LUAN

Chung Corynebacterium glutamicum CG2
duoc nghién cttu st dung cho san xuat lysine, vi
ching nay thuoc loai an toan, c6 kha nang sinh
truong tot va c6 kha nang sinh lysine cao. Diéu
kién nuoi cay thich hop trong phong thi nghiém

mmm Ham lwgng lysine (g/1)

3,0 -

Sinh trwéng (OD600)
-2
=

cho chung Corynebacterium glutamicum CG2:
nuoi lac 200 vong/phut, & nhiét do 30°C, pH 7, thoi
gian thu lysine & 72 gio trén méi truong MT5.

3.1. Anh hudng cfia nguén nito dén sinh
truong va téng hop lysine chiing
Corynebacterium glutamicum CG2

clua

3.1.1. Anh huéng ngudn nito don dén sinh
truong va tong hop
Corynebacterium glutamicum CGZ2

lysine cua ching

Két qua hinh 1 cho thdy, nuoi trong 6 nguon
nito vo co don 1é, sinh truéng cta ching
Corynebacterium glutamicum CG2 kém hon so véi
doi chimg (uré va dich chiét ngo), dat gia tri ODg,
ter 1,56 - 1,92. Sinh trudéng yéu nhat trong nguon
amoni nitrat - NH,NO,, sinh truéng t6t nhat &
nguén amoni sunphat - (NH,),SO, va uré. Kha
nang téng hop lysine ctia ching Corynebacterium
glutamicum CG2 thay d6i dang ké tir 16,73 - 29,68
g/L khi nudi & cac nguédn nito vo co don 1é khac
nhau, thap nhat dat 16,73 g/L khi nu6i trén amoni
photphat (NH,)H,PO, va cao nhat 29,68 g/L khi
nudi & nguodn ure, tuy nhién van thap hon so voi
doi ching (Hinh 1).

—Sinh trwéng (OD600)

- 45,0
- 40,0
- 35,0
- 30,0
- 25,0
- 20,0
- 15,0
- 10,0
- 5,0

g lysine (g/l)

Ham hron

1,0 - .
QC; é& bﬁo%
%Qoo &
&

I
&

o

&

M %
O Ob‘ S
) Q
3
&

B
>
&

- 0,0

Nguon nito

Hinh 1. Anh hudng ciia ngudn nito vo co dén sinh trudng va téng hop lysine ctia chiing CG2
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Phan t lysine ¢6 hai nhém amin (-NH,), do
d6, can phai cung cap nito nhiéu dé qua trinh sinh
téng hop lysine dat toi da. Nghién ctu cua
Moosavi-Nasab va cs (2007) [10] st dung cac
ngudn nito c6 chita nhém amin trong nudi cay C
glutamicum PTCC 1532 san xuat lysine, t6i da
lysine (22 g/1) duoc tich lay khi st dung amoni
sunphat - (NH,),SO,, ti€p theo la amoni clorua -
NH,Cl (18 g/1), amoni axetat - CH;COONH, (11
g/L) va amoni photphat - NHH,PO, (9 g/L).
Nghién cttu cta Irshad va cs (2015) [11] st dung
cac nguon nito NH,NO,, (NH,),SO, va uré dé san
xuat lysine tit chung Brevibacterium flavum. Uré
va amoni sunphat - (NH,),SO, duoc tim thay la

m Ham luong lysine (g/L)

Ham lwong lyvsine (g/1L.)
>

nguédn tot nhat. Néng do 0,3% cua (NH,),SO, dé
san xuat lysine dat 28,86 g/L. Uré la mot nguon
nito httu co trung tinh ciing dugc st dung dé san
xuat siéu lysine. San xuat lysine dat duoc 29,34
g/L v6i muc uré t6i uu (0,2%). Trong khi nghién
ctru cia Rehman va cs (2012) [12] da chimg minh
noéng do t6i wu ctia (NH,),SO, 1a 2,3 va 3,5% dé san
xuat lysine tir cAc moéi truong co ban khac nhau
(tuong tng la FM3 va FM1) [12]. Tuong tu, két
qua nghién cttu cua Ali S va cs (2009) [13], Sattar
va cs (2008) [14] ciing khang dinh, uré 1a mot loai
nguén ni to trung tinh chi phi thap khong lam tang
do pH cua moi truong lén men, ho tro san xuat
lysine toi da.
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Hinh 2. Anh hudng ctia nguén nite hiru co dén sinh trudng va téng hop lysine ciia chiing CG2

Khi nuéi chung Corynebacterium glutamicum
CG2 bing cac ngudn hitu co rieng biét (Hinh 2),
sinh trudng tot trén 7 ngudn nito thitr nghiém
tuong duong voi doi ching, trir cao malt. Kha nang
tong hop lysine ctia chiing CG2 thay dai tir 14,56 -
29,34 g/L khi nuoi & cac ngudn hiru co, thap nhat
khi nuoéi trén cao thit va cao malt, cao nhat khi
nudi & ngudn cao men, tiép theo 1a dich thuy phan
ca, dat 29,34 g/L va 28,77 g/L. Khi nudi & cac
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ngudn con lai, ham luong lysine twong tw nhau, dat
27,08 - 27,83 g/L.

San phdm dau tuong thily phan duoc nuoi cay
va nang suat lysine dat 31,2 g/L voi 0,5% dich thay
phan dau tuong [6]. Tryptone duoc diéu ché bang
cach phan hay casein bang enzym, déng vai tro
nhu peptone va nguon giau tryptophan dé lén men.
Hiéu suat cao 33,92 g/L cua lysine dat duoc voi
0,3% tryptone duoc tim thdy [15]. Young va
Chipley (1983) [16] da nghién ctu san xuat lysine
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va threonine tit Brevibacterium lactofermentum
ATTCC 21086 va E. coli ATCC 21151, luong lysine
cao nhat 3,3 g/L duoc san xuat ttr hon hop axit
dich whey thty phan va cao men (0,2%).

Nguén nito hitu co trong moi truong nudi cay
vi khuén rat quan trong, do c6 mét ctia amino axit,
giup déng hoa va tang trudng t€ bao nhanh hon
[17]. Mat khéac, chi phi caa cac nguon hitu co rat
cao so voi cac nguon vo co. Bang cach nay, su két
hop ctia cac nguédn hitu co va vo co c6 thé cho
phép té bao phat trién tot voi chi phi twong doi
thap [18]. T cac két qua hinh 2 va 3 cho thay,
sinh trudéng ctia chiing CG2 trong nguén nito hitu
co cao hon nguén nito vo co. Ham luong lysine khi
nudi & cac nguodn vo co va hiru co riéng biét thap
hon so véi nudi & ngudn nito hon hop ctia moi
truong MT5. Do vay, cdc ngudn nito vo co
(NH,),SO, va uré sé duoc nuoi héon hop voi cac
ngudn nito hitu co nhu: Cao men, pepton, soybean,
trypton, dich thiy phan ca va dich chiét ngo.

mm Ham [rgng lysine

(]
]

3.1.2. Anh huéng ngudn nito- hén hop dén sinh
truong va tong hop lysine cua ching CG2

Nuo6i hon hop cac nguodn nito vo co va hiru co
cho két qua t6t hon so voi nudi don 1¢; sinh truéng
ctia ching CG2 trong cac hon hop déu >10°
CFU/ml (Hinh 4). Ham luong lysine duoc téng
hop cao, dat 36,88 - 45,02 g/L, cao nhat 1a nuoi trén
hén hop cao men + uré, dat 45,02 g/L, tiép theo la
hén hop dich thuy phan ca + uré, pepton + ure,
trypton + uré dat > 44 g/L. Nuoi hon hop nito hitu
co voi uré cho ham luwong lysine cao hon khi nuéi
voi (NH,),SO,. Cac nguodn nito hitu co cao men,
pepton, trypton déu la cac san phdm thuong mai
dat tién, trong khi dich thiy phan ca 1a san phidm
ré tién va cho cac két qua cao khi nuéi cay chiing
CG2. Tt két qua nay, nguodn nito hon hop dich
thay phan ca co6 dac + uré sé duoc st dung trong
cac thuc nghiém tiép theo.
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Hinh 3. Anh hudng ciia ngudn nito hdn hop dén sinh truéng va téng hop lysine

chiing Corynebacterium glutamicum CG2
Ghi chu: DTPC: Dich thuy phan c4; DCN: Dich chiét ngo; MA: (NH,) SO,
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Trong nghién ctru cia Junior va cs (2016) [18]
vé anh hudng ctia cac ngudn nito hitu co va vo co
doi voi viéc san xuat lysine cta vi khudn
Corynebacterium glutamicum ATCC 21799 duoc
danh gia bang cach phan tich CCRD, mat do sinh
khoi tot nhat dat dugc voi moi truong chia NB
(7,1 g/1), tiép theo 1a moi truong chira (NH,),SO,
(5,9 g/1); moi truong chita (NH,)NO, va uré lam
ngudn nito thu duoc khong qua 3,0 g/L sinh khoi.
Ham luong lysine cao nhat (dat 5,87 g/L) voi su
két hop cia moéi truong NB (B,5 g/L) va
(NH,),S0, (61 g/L).

3.1.3. Lua chon ty Ié uré va dich thuy phan ci
thich hop cho sinh truong va tong hop lysine cia
chung Corynebacterium glutamicum CG2

Khi nuoi chiing Corynebacterium glutamicum
CG2 voi ty 1é uré theo moi truong MT5 (7,4 g/1)
va thay déi dich thay phan ca & cac ty 1é 5, 10, 15
va 20 g/L, sinh truong va téng hop lysine thay déi
khong nhiéu, thap nhat khi nuoi & ham luong 5,0
g/L. Khi tang ham luong dich thiy phéan ca tir 10 -
20 g/L, sinh truéng va téng hop lysine hau nhu
khong thay d6i (Hinh 4).

Nuoi chiung Corynebacterium glutamicum
CG2 trong moi truong voi ty 1é dich thiy phan ca
10 g/L va thay d6i ham luong uré & cac ty 1e 5, 7,4,
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Hinh 4. Ty 1¢ dich thiy phan ca thich hop
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10, va 15 g/L (Hinh 5), sinh truéng khong thay
d6i nhiéu khi thay déi ham luong uré, tong hop
lysine thap hon khi nuéi & ham luong uré 5 g/L va
khi tang ham luong uré tir 7,4 - 15 g/L, sinh truong
va tong hop lysine hau nhu khong thay déi. Tir két
qua nay, moi truong c6 ham luong uré 7,4 va 10
g/L dich thuy phan ca sé duoc st dung cho cac
nghién cttu lén men.

Lén men phu phdm c4 lam co chat cho C
glutamicum mang dén hiéu qua sinh téng hop
lysine (30 g/L) khi so sanh ngang véi cao nim
men lam co chat cung cdp ngudn nito — mot co
chat phé bién nhung dat tién duoc stt dung thong
dung trong lén men vi sinh vat [5, 19]. Nghién ctu
cua Coello va cs (2002) [5] da thu duoc san luong
lysine 34,38 g/L, cao hon so véi san luong ban dau
khi méi phan lap 1a 13,22 g/L khi st dung bot phu
phdm c4 0 chua b sung vao moi trudng toi wu voi
ham luwong 65 g/L. Nghién cttu nay ching minh
rang, su c6 mat cta bot phu phdm ca @ chua c6 tac
dung tich cuc dén qua trinh sinh téng hop lysine
ctia t€ bao chiung C glutamicum GIGO da st
dung. Nguoc lai, amonium sulfate lam giam dang
ké san luong lysine sinh téng hop duoc [5].
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3.2. Nubi chiing Corynebacterium glutamicum CG2 trén thiét bi lén men 10 lit
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Hinh 6. Nudi chiing Corynebacterium glutamicum CG2 trén thiét bi 1én men 10 lit

bé khing dinh két qua lua chon nguén nito
moi truong trén, ching vi khudn CG2 duoc nuoi
trén thiét bi lén men 10 lit trong moi truong MT5
cai tién (uré 7,4 g/L va 10 g/L dich thay phan ca).
Hinh 6 cho thay, su phat trién ctia chung CG2 tang
dan theo thoi gian dén 36 gid, duy tri dén 60 gio,
sau do giam dan theo thoi gian lén men. S6 luong
té bao dat cao nhat & 36 gio (6,5 x 10° cfu/mL).
béng thoi, voi qua trinh tang sinh té bao 1a qua
trinh giam pH do sy hinh thanh axit htu co, gia tri
pH gidm dan tir 7,0 xuong dudi 5 sau 84 gid nuoi.
Ham luong lysine tang nhanh dén 60 gio nuoi dat
43,72 g/L va tiép tuc tang nhe, dat gia tri cao nhat
dén 72 gio (45,38 g/L), sau d6 duy tri va gidm nhe
sau 84 gi0. Két qua giam mat do té bao sau 60 gio
nudi co thé do 2 nguyén nhan, do 1a su giam pH
lam trc ché sinh trudng, gay chét té bao va su can
kiét nguon cac - bon trong moi truong, khién té
bao thiéu thic an dé tang sinh.

Chung vi khuan Corynebacterium glutamicum
ATCC 21799 dot bién duoc nudi trén thiét bi len
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men 5 lit véi ty 1é giong 5% v/v; pH 7,2; nhiét do
30°C; toc do khuay 120 v/ph; toc do théi khi 0,75
v/v/ph; dat ham luong lysine 9,3 g/L [18]. Nghién
ctru cong ngheé 1én men téng hop lysine cao nhat
tt chung dot bién cta Corynebacterium
glutamicum ATCC 13287 trén thiét bi lén men 20
lit chra 10 lit moi truong, b6 sung 0,75 lit giong,
pH 7,5 - 8 nhiét do 28 - 30°C, toc do suc khi 1,0
(v/ph); toc @6 khudy 7,1 hz, thoi gian 72 gio dat
41,1 g/L [20].

4. KET LUAN

Kha nang sinh trudéng va tong hop lysine cta
chung vi khudn Corynebacterium glutamicum
CG2 da duoc tang cuong khi t6i wu nguodn nito
trong thanh phan moi truong bang su két hop cac
nguédn nito hitu co va vo co ré tién. Nguon nito tot
nhat cho su sinh truong va téng hop lysine cta
ching CG2 trong moi truong c6 ham luong ure 7,4
g/Lva 10 g/L dich thiy phan ca, ham luong lysine
dat 45,38 g/L khi nuoi trén thiét bi 1én men 10 lit.
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Cong trinh duoc thuce hién dudi su ho tro kinh
phi cuia du an “Hoadn thién cong nghé san xuat
thifc an nudi thuiy san gidu lysine tir phé phu pham
cd tra” thuoc Pé 4n Phat trién va Ung dung Cong
nghé sinh hoc trong linh virc cong nghiép ché bién
cua Bo Cong thuong:.
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Summary

L-Lysine is an essential aminoacid added as supplement for aquatic feed and is produced mainly
by microbial fermentation. Medium composition is a very important factor, influencing the
fermentation of L-Lysine-producing bacteria. Nitrogen source is usually the most high-priced
constituent of bacterial growth media. The nitrogen contents of medium for Corynebacterium
glutamicum CG2 growth was optimized targeting enhanced L-Lysine production were tested and
selected, including inorganic and organic nitrogen sources of single, mixture and the ratio of
their compounds. Maximum concentration of lysine was 45.7g/L with the optimized nitrogen
formulated media (urea -7.4g/1 and fish hydrolysates -10g/1) when cultured in a 10L bioreactor.
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Muc dich ctia nghién ctru nay 1a phan tich danh gia sy bién déi sinh hoa va sinh ly sau thu hoach
ctia qua chanh leo tim trong tai tinh Son La, voi 4 mic do chin theo mau tim trén bé mat vé qua
(25%, 50%, 75%, 100%), & nhiét do moi treong 30 - 32°C. Két qua nghién cttu cho thay, su bién déi
thanh phan héa hoc tir do chin 25 - 100% nhu sau: Ham luong nuoc giam tir 80,77 - 77,83%, ham
luong carbohydrate tang tir 16,53 - 19,35%, ham luong duong téng s6 tang tir 6,64 - 8,85%, ham
luong axit tong s6 giam tir 5,82% xuong 4,21%, ham luong vitamin C tang 25,2 - 30,12 mg/100 g,
ham luong chat ran hoa tan téng so ting tir 18 - 19,05°Brix, pH tang tir 3,7 - 3,9. Trong khi qua
trinh bdo quan & do chin (75%) su bién doi sinh 1y voi cuong dd ho hap dat dinh 143,28 ml
CO,/kg.h va mtrc san sinh khi ethylene 704,19 ul C,H, /kg.h vao ngay thi 6. Ty 1é hao hut khai
luong toi 6,62%, chat luong cdm quan gidm manh tir loai tot (19,65 diém) xuong loai kém (10,58

diém) sau 10 ngay bao quan.

T khoéa: Qua chanh leo tim, do chin, thanh phan hda hoc, cuong do ho hap, hao hut khoi hrong.

1. BAT VAN BE

Cay chanh leo (Passiflora edulis) phan bo &
vung nhiét déi va can nhiét doi caa chau My, chau
A va chau Phi. Trén 90% loai chanh leo duoc trong
& chau My trong d6 Brazil va Colombia chi€ém
khoang 30% [1, 2]. Qua chanh leo 1a ngudén cung
cap chat dinh duong, dac biét 1a chat xo, vitamin A
va vitamin C. Thit qua c6 tinh axit cao (pH = 3,2),
axit citric va axit malic chiém wu thé; giau cac hop
chat co hoat tinh sinh hoc (flavonoid, axit phenolic
va proanthocyanidin); cac khoang chat (K, P, Ca,
Fe, Mg, S) va protein [3, 4]. Chanh leo la loai qua
chin sau thu hoach, thanh phan héa hoc, cuong do
ho hép, murc san sinh khi ethylene va thoi gian bao
quan phu thudc vao do chin, ving trong, ching
loai giong va nhiét do bao quan khac nhau. Theo
Pongener va cs (2014), anh huong cta do chin dén
st bién d6i sinh ly cia qua chanh leo tim (An Do)
trong 30 ngay bao quan & 20°C va 80 - 90% RH cho
thay, cuong do ho hap ting theo do chin - DC
BC2, bC3, bC4) tir 60,42 - 147 ml/kg.h va dat
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dinh tuong tmg & ngay 20, 15 va 10. Cuong do san
sinh khi ethylene dat dinh 505,35 ul C,H,/kg.h &
ngay 20 voi DC3 [5]. Két qua khao sat bao quan
qua chanh leo tim tai Kenya bang bao g6i MAP & 2
do chin: 50 - 75% (II) va 80 - 95% (III) trong diéu
kién phong, 23 ngay ctia Yumbya va cs (2014) cho
thay, cuong do ho hap dat dinh 59 ml CO,/kg.h
vao ngay 10 va mirc san sinh ethylene dat dinh 52
ul C,H,/kg/h vao ngay 13 [6]. Piéu nay ching to
dac tinh sinh 1y ctia quéa chanh leo phu thugc nhiéu
vao yéu t6 nhiét do bao quan, cu thé cuong do ho
hap va san sinh khi ethylene gidm manh khi nhiét
do bao quan thap (< 20°C) so v6i nhiét do moi
truong (30 - 32°C), mat khac co6 thé tc ché cudng
do ho hap va muc san sinh khi ethylene bing bao
g6i MAP (ndng d¢ khi O, thap, CO, cao). O diéu
kién nhiét d6 phong, nong do khi O, cao (20 -
21%), néong do khi CO, thap (0,03%) thi thoi gian
dat dinh cuong do ho hip va muic san sinh khi
ethylene ciing ngdn hon va nguoc lai. O nhiét do
moi truong thoi gian bao quan ngan do qua dé bi
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mat nudc, vé nhan nheo, sAm mau, dé nhiém nam
moc gay hai va that thoat thanh phan dinh duong
[5-10]. Chinh vivay, nghién ctu dac tinh bién ddi
hoa ly, sinh ly va chat luong cam quan cta qua
chanh leo tim sau thu hoach 1a can thiét nham b6
sung co so dit liéu cho cac nghién ctru ti€p theo vé
cong nghé bao quan qua chanh leo tim sau thu
hoach.
2. NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Nguyén liéu

Qua chanh leo tim duoc trong & huyén Moc
Chéu, tinh Son La (vi d0 20°51 B, kinh d¢ 104°37
b, & do cao 1.050 m so voi muc nudc bién). Qua
thu hoach & 4 giai doan chin khi mau tim trén bé
mat vo qua chiém 25% (BC1), 50% DC2), 75%

B

(BC3) va 100% (BC4). Lua chon qua c6 kich thudc
déng déu, khong sau, bénh va tén thuong co hoc.
Thoi diém thang 4/2024 vao budi sang sém (7 - 8
gi0), moi lop qua 16t mot 16p gidy bao duoc dong
trong thung xop thoang khi dé van chuyén vé Bo
mon Bao quan nong san thuc phdm, Vién Co dién
nong nghiép va Cong nghé sau thu hoach trong
thoi gian khong qua 10 gio dé tién hanh thi
nghiém va phan tich.

2.2. Phuong phap nghién ctru

2.2 1. Phuong phap xac dinh PC

Qua thu hoach & 4 giai doan chin khi mau tim
ctia vo chiém 25% (BC1), 50% (BC2), 75% BC3) va
100% (BC4) bé mat qua duoc xac dinh bang bang
mau cua Pinzon va cs (2007) [11] (Hinh 1).

pCa 100%

Hinh 1. Mau sic cta qua chanh leo theo PC

2.2.2. Phuong phap phan tich
- Phuong phap phan tich hoa hoc

+ Xac dinh ham luong cacbonhydrat theo
AOAC 986.25 [12].

+ Xac dinh ham luong duong téng s6 theo
TCVN 4594:1988 [13].

+ Xac dinh ham luong duong sucrose theo
TCVN 8906:2011 [14].

+ Xac dinh ham luong duong glucose theo
TCVN 8906:2011 [14].

+ Xac dinh ham luong duong fructose theo
TCVN 8906:2011 [14].

+ Xac dinh ham luong axit tong s6 theo
AOAC 942.15 [15].

+ Xac dinh ham luong vitamin C theo TCVN
8977:2011 [16].

- Phurong phap phan tich hoa Iy
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+ Xac dinh ham luong nudc theo TCVN
4326:2001 [17].

+ Xac dinh ham luong chat ran hoa tan tong
s6 theo TCVN 7771:2007 [18].

+ Xac dinh d¢ pH theo TCVN 7806:2007 [19].

223 Xdc dinh cuong do ho hap va san sinh
khi ethylen

- Phuong phap do va tinh toan theo Tuan va
cs (2019) [20]:

(Yecoz - Yico2) V
Reoz = (1)
100.W (t. - ta)

(Yecoma - Ydcoma) V

Reons = (2)

100.W (t. - tg)

Trong do6: Rep, 1a cuong do ho hap tinh theo
CO, (ml CO,/kg.h); Ry, 1a san sinh khi ethylen
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C.H, (ul C;Hy/kgh); Yecos » Yicos va Yooms » Yoo
la nong do khi CO, va khi C,H, thoi diém cudi va
dau; t. va t, 1a thoi diém do cudi va dau (gio); W la
khoi luong qua (kg); V 1a thé tich khong khi chiém
cho trong binh do mau (ml).

2.2.4. Thiét bi va dung cu str dung

Thiét bi va dung cu do xac dinh cuong do ho
hap st dung: Hop nhua kin dung mau hiéu Lock
va Lock, dung tich 9 lit c6 gan dau nut cao su dan
hoi rut mau khi. May do nong do khi O, va CO,voi
dai do O, (0,001 - 100%) va CO, (0,1 - 100%) hiéu
analyzer 6600, ILLINOIS (My); may do khi
ethylene hiéu FELIX- F - 960 (My) pham vi do O -
1.000 ppm.

2.2.5. Xdc dinh ty Ié hao hut khoi hrong qua
x 100%

My — Ma

Ty 1é hao hut khoi lugng =

nmy

Trong d6: m, 1a khoi luong nguyeén liéu ban
dau (g); m, la khoi luong nguyén liéu trong qua
trinh bao quan (g).

22,6, Phuong phap dinh gid chat lrong cam
quan

Dua trén co so cua TCVN 321579 [21] va
TCVN 3216:1979 [22] bang lap hoi dong chidm
diém v6i 4 chi tiéu danh gia gdm mau sic va trang
thai vo qua, mui va vi thit qua chanh leo. Cac chi
tiéu duoc danh gia riéng ré bang mo ta doi voi mau
sdc, trang thai va thir ném voi mui va vi theo thang
5 diém, diém cao nhat 1a 5, diém thap nhat 1a 1. Voi
dac tinh ctia qua chanh leo dé bi mat nudc dan dén
bién ddi trang thai do nhan vo, mat khac cuong do
ho hap 16n dan dén toc do gia hoa nhanh lam bién
d6i mau sac vo qua, trong khi tc ché cuong do ho
hap thap qua con gay nén hién twong yém khi dan
dén bién d6i mui vi thit qua lam giam chat luong
cam quan. Nguyén tic cham diém dua trén hé so
quan trong theo mic do wu tien (HSQT): Trang
thai (1,2), mau sac (1,0), mui (0,9) va vi (0,9). Mtc
xép loai theo téng diém: Tot (18,2 - 20), kha (15,2 -
18,1), trung binh (11,2 - 15,1), kém (7,2 - 11,1), rat
kém < 7,2.

Béng 1. Bang cho diém cdm quan cac méu chanh leo tim

, Heé so6
... | Mtc o
Chitiéu | .., quan Yéu cau
diém
trong
5 Mau tim sang bong tu nhién trén 75% con lai mau xanh vang bong trén bé
mat qua (do chin 3 dén do chin 4)
4 Mau tim sdm kém tu nhién trén 90% con lai chuyén sang mau vang tim
Mau sic trén bé mit qua (gan do chin 4)
(Voqua)| 3 10 Mau tim sam t6i 100%, kém do bong trén bé mat qua (do chin 4)
5 Mau sac (tim, xanh, vang) kém tu nhién, khong dong déu va xuat hién
dom den, dom trang ctia ndm moc gay hai
1 Khong con mau sic dac trung ctia qua chanh leo tim
5 Bé mat vo qua nhidn bong tu nhién, trang thai cing ciang dong déu va
khong xuat hién vét tray xuoc
4 Bé mat vé qua kém do nhan bong, trang thai cing cang khong dong déu
Trang Bé mat vo qua cé su co ngdt va xuat hién nhan cuc bo, trang thai qua kém
thai 3 1,2 |do cang ctng so v6i nguyén lieu ban dau
(V6 qua) 9 Bé mat vo qua trén 70% bi co ngét, nhian nheo, trang thai qua mém khong
dong déu, thé tich qua gidm ro rét va bat dau bién dang so voi ban dau
1 Bé mat vo qua 100% bi co ngot, nhan nheo, trang thai qua mém va bién
dang toan bo
Mui 5 0.9 Mui huong thom dm déc trung cia qua chanh leo tim, khong xuét hién
(Thit ’ mui la
qud) A Mui huong thom diu dac trung cta qua chanh leo tim, khong xuat hién
mui la
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3 Mui thom nhe dic trung cta quéa chanh leo tim, khong xuat hién mui la
9 Mui thom kém dic trung cta qua chanh leo tim, c¢6 xuat hién mui chua
cua duong lén men
1 Khong con mui thom déc trung cta qua chanh leo tim, xuét hién mui la
ctia qua trinh phan hty vé qua do nAim moc
5 Vi chua ngot dam dac trung ctia qua chanh leo tim
4 Vi chua ngot diu dac trung ctia qua chanh leo tim
Vi 3 Vi chua ngot néng kém dic trung ctia qua chanh leo tim
(Thit 0,9 Vi chua ngot khong dac trung ctia qua chanh leo tim, xuét hién vi chua
qua) 2 cua su 1én men dich qua
Khong con vi dic trung ctia qua chanh leo tim va xuat hién vi la ctia qua
1 trinh phan huy dich qua
Cong 20 4

2.2.7. Phuong phdp thong ké va xit Iy so'liéu

S6 lieu thu thap duoc xtt ly theo phuong phap
thong ké bang chuong trinh thong ké trong Excel
2016 va phuong phap phan tich phuwong sai
ANOVA, su khac biét gitra cac gia tri dung kiém
dinh Ducan (p < 0,05) biang chuong trinh SPSS18.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh huéng ctia @6 chin thu hai dén thanh
phan héa hoc va mot s6 chi tiéu hoéa ly

Két qua phan tich thanh phan hoéa hoc va cac
chi tiéu hoéa ly cia qua chanh leo tim sau thu
hoach theo 4 DC duoc thé hién & bang 2.

Bang 2. Thanh phan héa hoc va cac chi tiéu héa ly ctia nudc ép qua chanh leo theo DC thu hoach

TT| Cacchitiéu Don vi bC1 bC2 bC3 bC4
1 |Ham lugng nuoc % 80,77a+ 0,03 | 79,46b + 0,05 | 78,17c + 0,04 | 77,83d + 0,04
2 |Carbohydrate % 16,53a+ 0,05 | 17,84b+ 0,03 | 19,13c + 0,03 | 19,35d + 0,05
3 |Puong téng s6 % 6,64a+0,04 | 6,78b+0,03 | §17c+0,04 | 8,85d+ 0,02
4 |Puong sucrose % 3,57a+ 0,02 3,85b+ 0,02 | 4,17¢+0,04 | 4,52d+ 0,04
5 |Puong glucose % 1,27a+ 0,04 1,470+ 0,05 | 1,85¢c+ 0,03 1,98d + 0,03
6 |Duong fructose % 1,20a+ 0,03 | 1,30b+0,03 | 1,95c+0,03 | 2,19d + 0,03
7 |Axit téng s6 % 582d £ 0,03 | 512c¢+0,03 | 4,48b+0,03 | 4,21a+ 0,02
8 |Vitamin C mg/100g | 25,20a+0,03 | 27,4c+0,03 | 28,27c+0,06 | 30,12d + 0,03
9 |Chat ran hoa tan °Brix
Sng 56 18,002+ 0,03 | 18,30b + 0,02 | 18,85¢ + 0,04 | 19,05d + 0,02
10 |pH 3,70a+0,02 | 3,75b+0,02 | 3,83c+0,02 | 3,90d = 0,02

Ghi chu: Cac gia tri co chir cai khac nhau trong cung mot hang la khac nhau co y nghia p < 0,05.

Phan tich thanh phan hoa hoc ctia qua chanh
leo tim tir DC1 dén DC4 cho thay, toc do bién d6i
sinh hda trong qua trinh chin 1a rat manh thé hién
qua su thay d6i ham luwong cac chat nhu sau: Ham
lwong carbohydrate tang tir 16,53 - 19,35%, ham

luong duong téng s6 ting tuir 6,64 - 8,85%, ham
luong vitamin C tang tir 25,20 - 30,12 mg/100 g,
trong khi ham luong axit tdng s6 c6 xu huéng
giam tir 5,82 xuong 4,21%, twong tmg ham luong
chat ran hoa tan téng so tang tir 18,0 - 19,05°Brix
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va pH tang tir 3,7 - 3,9. Két qua nghién cttu nay kha
tuong dong voi két qua nghién ctru cia Thokchom
va Mandal (2017) [4]. Tuy nhién, s6 liéu bang 2
cho thay, toc do bién d6i sinh hoa tit DC3 dén bC4
c6 xu huéng cham tuong ung cac chi soO
carbohydrate, duong téng s6, vitamin C, axit tong
s0, ham luong chat kho hoa tan tong s6 va pH co
su bién déi khong dang ké. Trong thuc t€ san xuat
tai cac nha may ché bién nudc ép chanh leo

thuong thu mua nguyén liéu dat DC4 1a do chin
thuan thuc dam bao chat luong dinh duong cao
nhat, trong khi nguyén lieu chanh leo phuc vu cho
muc dich bao quan lya chon PC3 vira dap ing yéu
cau chat luong dinh duong, trong khi van dién ra
qua trinh chin trong thoi gian bao quan.

Két qua xac dinh mot so chi tiéu co ly ctia qua
chanh leo tim sau thu hoach tir PC1 dén BC4 duoc
thé hién & bang 3.

Béang 3. Chi tiéu co ly cia qua chanh leo tim sau thu hoach

TT Céac chi tiéu Pon vi bC1 bC2 bC3-bC4
1 |Kich Do dai qua cm 6,30b + 0,28 7,05a+ 0,03 7,15a + 0,04
thuéc qua
Duong kinh qua cm 5,74b + 0,15 6,23a + 0,03 6,57a+ 0,35
2 |Khoi Khoi luong qua g 68,87c+ 0,34 | 85,70b+1,01 88,13a + 0,04
luong
Khoi luong thit qua | g/100g | 32,07¢+0,98 | 41,70b + 1,01 46,60a + 0,37
Khoi luong vo qua g/100g | 36,80c+1,16 | 44,00a+ 1,03 41,53b + 0,36
3 [Ty 1é nudc ép % 30,26b + 0,55 | 30,50b + 0,02 34,51a+ 0,45
4 |Ty lé hat/qua % 16,34b + 0,31 | 18,16a+0,18 15,64c + 0,36

Ghi chu: Cic gia tri co chir cadi khac nhau trong cung mot hang Ia khac nhau co y nghia p < 0,05.

Tuong tng cac chi tiéu xac dinh thi cé si khac
biet dang ké gitta cac do chin DC1 va BC2, trong
khi gitta PC3 va DC4 1a khong c6 su khac biét va
duoc xép chung cung nhom do chin, diéu nay cho
thay, qua trinh bién ddi sinh hoa tit DC3 dén BC4
dién ra ¢ toc d6 cham so véi cac do chin sém hon
khi ma céc chi tiéu vé kich thuéc qua, khoi luong
qua, khoi luong thit qua, khoi luong vo qua va ty le
nuoc ép déu co xu huong tang manh theo do chin
tee DC1 dén DC3, chi c6 ty 1é hat/qua 1a co6 xu
huéng giam. Diéu nay la phu hop véi qua trinh
bién déi sinh hoa da phan tich (Bang 2) twong tng
voi su bién déi vé chat dan dén su thay doi ve
luong (Bang 3). So voi két qua nghién ctu cta
Thokchom va Mandal (2017) [4] d6i v6i chanh leo
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tim thi cac chi tiéu vé khoi luong qua, kich thudc
qua (dai x rong), khoi luong thit qua nhé hon 1,2 -
1,3 1an so v6i mau chanh leo tim khao sat, trong
khi ty ¢ nuoc ép tuong duong khoang 34%, diéu
nay c6 thé do anh hudng ctia khi hau, thé nhuong,

diéu kién canh tac ¢ cac vung trong khéac nhau.

3.2. Dic tinh bién déi sinh ly cta qua chanh

leo tim sau thu hoach

Két qua xac dinh dac tinh sinh ly cua qua
chanh leo tim sau thu hoach & PC3 (d¢ chin phu
hop cho muc dich bao quan) thong qua cac chi so
cuong do ho hap (ml CO,/kg.h) va muc san sinh
khi ethylene (ul C,H,/kg.h) theo thoi gian bao
quan duoc khao sat 10 ngay & diéu kién nhiet do
phong (30 - 32°C) duoc thé hién ¢ hinh 2.
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Hinh 2. Cudng d6 ho hap va san sinh khi ethylene cia qua chanh leo tim (BC3) theo
thoi gian bdo quan & diéu kién méi truong
Ghi chu: Cic cong thire khac nhau trong cung mot dai lirong xdc dinh co cdc chir cai khac nhau thi

khéc nhau co y nghia ¢ murc tin cdy p < 0,05.

Hinh 2 cho thay, cuong d0 ho hip co6 xu
hudng tang va toc do ting manh tir ngay tht 2 dén
khi dat dinh (143,28 ml CO,/kg.h) vao ngay thi 6,
sau d6 bat dau gidm manh dén ngay tht 8 (110,03
ml CO,/kg.h) cho dén ngay thit 10 dat mixc 92,43
ml CO,/kg.h. Trong khi mutc san sinh Kkhi
ethylene ciing c6 quy luat bién thién kha tuong
déng khi dat dinh vao ngay tht 6 (704,19 ul
C,H,/kg.h) va bit dau c6 xu huéng giam dén ngay
thi 10 (518,36 ul C,H,/kg.h). Diéu nay cho thay,
ngay tht 6 1a thoi diém dat dinh vé cuong do ho
hap ciing 1a thoi diém c6 toc do bién ddi sinh hoa
dién ra manh nhat tuong tmg qua trinh bién déi vé
chat cao nhat, nhitng ngay tié€p sau cuong do ho
hap giam nhanh do cac thanh phan co chat tham
gia phan tng sinh hoa (tinh bot, axit...) da chuyén
hoa thanh duong, tiép theo 1a qua trinh phan hay
dan dén hu hong nhanh chong.

3.3. Ty lé hao hut khéi lwong va chat lugng
cam quan cta qua chanh leo tim sau thu hoach

Tuong ung su bién ddi chat luong qua chanh
leo tim duoc danh gia thong qua chi tiéu hao hut
khoi lwong (%) va chat luong cdm quan (diém)
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duoc biéu dién tai hinh 3, két hop quan sat mo ta
trang thai, ngoai hinh mau qua chanh leo duoc thé
hién & hinh 4.

Hinh 3 cho thay, ty lé hao hut khéi lwong tang
theo thoi gian b4o quan, nhung tir ngay thit 6 toc
do tang nhanh tir 2,39% 1én 6,62% cta ngay thi 10,
twong tmg cuong do ho hap va san sinh khi
ethylene dat dinh vao ngay thtt 6 (Hinh 2), diéu
nay la phu hop v6i dac tinh sinh 1y cta loai qua
chin sau thu hoach, khi d6 luong nuéc duoc giai
phong manh hon do phan tng ho hap thai ra, mat
khac cau truc vo qua bat dau c6 hién tuong co
ngot gy pha vo mo té bao dan dén kha nang bay
hoi nuoc dé dang hon. Diéu nay cho thay, qua
chanh leo dé bi mat nuoc do bay hoi ty nhién va
qua trinh ho hap cuong do cao, hién tuong mat
nuoc con dan dén bién déi trang thai nhan vo qua,
giam chat luong cam quan trong qua trinh bao
quan. Trong khi chat luong cadm quan cta qua
chanh leo giam dan theo thoi gian bao quan tir
19,65 diém (muc t6t) ban dau xuong 10,58 diém
(mutc kém) dén ngay tha 10, toc do gidm manh tir
ngay thu 8.
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Hinh 3. Hao hut khdi lizong va chat lugng cdm quan ctia qua chanh leo tim (PC3) & diéu kién méi truong
Ghi chu: Cac cong thirc khdc nhau cua duong ty Ié hao hut co cadc chir cdai khac nhau thi khdac nhau

co y nghia ¢ murc tin cdy p < 0,05.

0 1 ngly 4 ngay

6 ngay § ngay 10 ngdy

Hinh 4. Su bién d4di trang thai va ngoai hinh cia qua chanh leo
sau 10 ngay bao quan & diéu kién méi truong

Vé trang thai va ngoai hinh bé mit qua chanh
leo (Hinh 4) cho thay, tir ngay dau dén ngay thi 4
chua c6 biéu hién nhan vo, tuy nhién tir ngay thi 6
c6 xuat hién cac vét ndm moc va biéu hién cta
nam moc phat trién manh dén ngay tht 10, mat
khac trang thai nhan vo biéu hién tir ngay thir 6 va
c6 bién d6i giam cap chat luong nhanh dén ngay
tha 10.

4. KET LUAN

Chanh leo tim la loai qua chin sau thu hoach
duoc xac dinh do chin véi 4 mic theo mau tim trén
bé mat vo qua (25%, 50%, 75%, 100%). Két qua xac
dinh dac tinh hoa ly va sinh ly ctia qua chanh leo
tim trong tai tinh Son La duoc bdo quan & nhiét do
moi truong 30 - 32°C cho thay, su bién ddi thanh

NONG NGHIEP VA PHAT TRIEN NONG THON KY - 1 + 2 - THANG 1/2025

phan hoa hoc tir DC 25 - 100% nhu sau: Ham luong
nuoc giam t 80,77 xudng 77,83%, ham luong
carbohydrate tang tuw 16,53 - 19,35%, ham luong
duong tong so tang tir 6,64 - 8,85%, ham luong axit
tébng so6 giam tir 5,82 xuéng 4,21%, ham luong
vitamin C tang tir 25,2 - 30,12 mg/100 g, ham
luong chat ran hoa tan téng so6 ting tir 18 -
19,05°Brix, pH tang tir 3,7 - 3,9. Trong khi qua
trinh bao quan & do chin (75%) su bién ddi sinh ly
voi cuong do ho hap dat dinh 143,28 ml CO,/kg.h
va muc san sinh khi ethylene 704,19 ul C,H,/kg.h
vao ngay thut 6. Ty 1é hao hut khoi luong toi 6,62%,
chat luong cam quan gidm manh tir loai tot (19,65
diém) xuong loai kém (10,58 diém) sau 10 ngay
bao quan.
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RESEARCH ON CHANGES IN THE PHYSICOCHEMICAL, PHYSIOLOGICAL AND SENSORY
QUALITY OF PURPLE PASSION FRUIT POST - HARVEST
Pham Anh Tuan', Nguyen Sang”
Vietnam Institute of Agricultural Engineering and Post Harvest Technology
?PhD student Vietnam Institute of Agricultural Engineering and Post Harvest Technology
Summary

The purpose of this study is to analyze and evaluate the biochemical and physiological
changes of purple passion fruit at four ripeness levels based on the purple color coverage of
the fruit surface (25%, 50%, 75%, 100%) under ambient temperature conditions 30 - 32°C in
post - harvest in Son La province. The results show chemical composition changes from 25%
to 100% ripeness, including water content 80.77 - 77.83%, carbohydrates 16.53 - 19.35%, total
sugars 6.64 - 8.85%, total acids 5.82 - 4.21%, vitamin C 25.2 - 30.12 mg/100 g, total soluble
solids content 18 - 19.05°Brix and pH 3.7 - 3.9. During storage at 75% ripeness, physiological
changes were observed, with respiration intensity peaking at 143.28 ml CO,/kgUh and
ethylene production reaching 704.19 ul C,H,/kgUh on the sixth day. Weight loss ranged to
6.62% and sensory quality significantly declined from good (19.65 points) to poor (10.58
points) after 10 days of storage.

Keywords: Purple passion fruit, ripeness, chemical composition, respiration rate, weight
loss.

Ngay nhan bai: 14/10/2024

Ngay chuyén phéan bién: 8/11/2024
Ngay thong qua phan bién: 25/11/2024
Ngay duyét diang: 26/12/2024
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NGHIEN CUU ANH HUGNG CUA
NHIET DO SAY TO1 CAC HOAT CHAT SINH HOC
CUA BOT LA CHUOI TIEU (Musa acuminata AAA)

Ha Thi Dung®", Cao Thi Hué?, Tran Thi Quynh Trang?,
Tran Y Poan Trang?® Pham Vin Phuong', Mac Thé Vinh!, D3 Thi Hanh'
! Khoa Cong nghé Hoa, Truong Pai hoc Cong nghiép Ha Noi

? Khoa Hoa va Moi Truong, Truong Pai hoc Thuy Loi

? Vien Haui, Truong Pai hoc Cong nghiép Ha Noi
" Email- dunghtl @haui.edu.vn

TOM TAT

L4 chudi tiéu 1a nguyén liéu phé bién va c6 sén & Viet Nam, duoc tmg dung rong rai trong thuc
pham nhu géi banh, goi gio, cha. Mac du, & Viet Nam phan 16m 14 chuéi thuong duoc dot bo sau
khi thu hoach, nhung 14 chudi tieu da duoc ching minh c6 kha niang chong oxy hoa, giau cac
hoat chat sinh hoc. Muc tiéu ctia nghién cttu nay nham danh gia anh huéng ctia nhiet do sy toi
hoat tinh chong oxy hoéa, ciing nhu ham luong cac hoat chét sinh hoc nhu: Polyphenol, flavonoid
va tannin c6 trong 14 chudi tiéu. La chudi tiéu sau khi thu hai duoc phoi ndng va say déi luu trong
ti say & nhiét do (40 + 1°C, 50 + 1°C, 60 + 1°C). Bot 14 thu duoc duoc do do 4m, mau sic, ham
lwong polyphenol, flavonoid, tannin, nang luc khir st va kha nang quét goc te do DPPH. Két qua
nghién ctru cho thay, sdy bang phuong phéap sdy doi lueu & 50°C cho két qua do 4m, mau sac tot
hon so v6i phuong phap phoi nang truyén théng. Bén canh d6, ham luong polyphenol, flavonoid,
tannin, nang luc khtt sat va kha nang quét géc tw do DPPH cao nhat ciing duoc tim thay & mau
say 50°C. Tir phép phan tich twong quan Pearson cho thdy, ham luwong cac hoat chat sinh hoc
trong 14 chudi tiéu cang cao, kha nang chong oxy hoa ctia chiing cang tot.

Tu khéa: Ld chudi tiéu, ché do say, hoat chat sinh hoc, nang lirc khir sat, kha nang quét goc trr do

DPPH.

1. DAT VAN BE

Chudi 1a mot loai cay an qua nhiét doi, thuoc
bo Zingiberales, ho Musaceae, chi Musa. Theo so
lieu ctia T6 chitc Liong thuc thé gioi (FAO), chudi
duoc trong phd bién & cac nuoc vung nhiet doi,
trong do viung chudi tap trung nhiéu nhat phai ké
t6i nhu: Chau A, Nam My va chau Phi [1]. Musa
acuminata AAA véi tén tiéng Viét 1a chuoi tiéu, 1a loai
chuoi duoc trong phd bién nhat trén thé gioi. Theo
thong ke, dien tich trong chudi, chti yéu la chudi
tiéu & Viet Nam chiém 19% tong dién tich cay an
trai, cho san luong khoang 1,4 triéu tdn/nam [2].
Ué6c tinh méi tdn chudi duwoc trong, thu duoc
khoang 100 kg qua va 4 tan phu pham cua chuéi,
trong do c6 480 kg 14 chuoi [3]. Diéu nay cho thay,
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luong 14 chu6i sau thu hoach gip 4,8 lan so véi
luong qua chudi thu hoach duoc.

La chuoi lanh tinh, khong cé doc va dac biét
khi ndu sé tao ra huong thom rat dic trung nén &
Viet Nam duoc thuong st dung dé goi mot so loai
banh truyén thong, bao goi thuc phdm. Trong mot
s6 ndm gan day, tai Viet Nam 14 chudéi duoc nghién
ctru tmg dung dé ché tao khau trang phan huy
sinh hoc [4], dich 14 chuéi dugc ching minh c6
hiéu qua trong viéc xtr ly sau to [5]. Bén canh do,
Rompies va cs (2021) da nghién ctru thanh cong
san pham probiotic tir hoa chuéi va 14 chudi va
chting minh riang san phidm co6 hoat tinh chong
oxy hoa cao, khang viém, giup tang cuong hé mién
dich, phong chong SARS-CoV-2 [6]. Diéu nay cho
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thdy, 1a chuoi Ia nguén nguyén liéu an toan va co
tiém nang tng dung cao trong nhiéu linh vuc. Mic
du, phan 16n cac 14 chuéi sau khi thu hoach chudi
thuong duoc dot bo, gay anh huéng téi moi truong
xung quanh, nhung nhiéu nghién ctru trén thé gioi
chi ra rang trong 14 chudi c6 chita da dang cac hop
chat c6 hoat tinh sinh hoc nhu: Polyphenol,
flavonoid [7], tannin [8], duoc bao cao 1a c6 hoat
tinh chong oxy hoa tot, c6 kha niang chong ung
thu [7], chong lao héa [9] va c6 kha nang diéu hoa
duong huyét [10].

Nhim mé& rong tiém nang tmg dung cda la
chudi, viéc nghién ctru xtt Iy 1a chu6i 1a can thiét,
giup m¢& rong ung dung, nang cao gia tri cia phu
phdm, dong thoi giup phan gidm thiéu tic dong
toi moi truong xung quanh. Say kho nong san la
mot trong nhitng phuong phap thong dung s
dung 4nh hudng cta nhiét do, 1am giam do 4m cua
nguyeén liéu, giup ¢ ché sy phat trién cta vi sinh
vat, kéo dai thoi gian st dung [11]. Dong thoi, say
ciing lam giam trong luong va thé tich ctia nguyén
lieu, do do6 giam chi phi luu trit va van chuyén [12].
Ngoai ra, sy co6 thé thay d6i cau tric vi mo cua
mo thuc vat, giup dung moi dé dang thdm thau va
tang hiéu suat chiét xuat [13]. Tuy nhién, nhing
hop chat c6 hoat tinh sinh hoc cao nhu
polyphenol, flavonoid trong thuc vat, cing nhu kha
nang chong oxy hoa cta chung duoc ching minh
bi gidm nhiéu boi nhiét trong qua trinh say [14,
15]. Mat khac, s6 luong nghién ctu vé danh gia
hoat tinh sinh hoc ctia cac phu ph4m nong nghiép,
dac biet 1a 14 chuéi, con rat han ché. Trén co s d9,
nghién cttu nay duogc thuc hién nham danh gia anh
hudng cta ché do sady dén ham luong polyphenol,
flavonoid, tannin va hoat tinh chéng oxy hoa cta
nguyeén lieu 14 chuéi tieu duoc trong va thu hoach
tai Viet Nam. Két qua cta nghién cttu nay co thé
cung cap thém d liéu khoa hoc giup phat trién va
mo rong cac tmg dung tiém nang ctia la chudi tieu
¢ nhing nghién ctu ti€p theo.
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2. PHUDONG PHAP NGHIEN CUU

2.1. Nguyén vat liéu

Nghién ctru st dung 14 chudi tiéu loai banh té
duoc thu hoach trudc khi tré budng tai vua chudi &
huyén Phu Xuyen, thanh pho Ha Noi vao thang 7
nam 2023.

2.2. Phuong phap nghién ctru
2.2.1. Phuong phap bo' tri thi nghiém

Nguyén liéu sau khi duwoc thu vé, loai bo
cuong, la gia, héo ua, sau, bénh, rira sach, cit nhd,
xép thanh cac 16p day 0,5 cm va sdy kho voi thoi
gian sy 36 + 1 gio, stt dung ta sdy thuc phdm Dic
Viét DV-91-16 (cong suat say 1.500 W, dai nhiét do
say 35 ~ 90°C) & cac ché do siay khac nhau (40 +
1°C, 50 + 1°C, 60 + 1°C hodc phoi nang trong vong
72 gio voi thoi gian 12 gio/ngay va nhiét do trung
binh vao mua he 1a 35°C) t6i do 4m 4 - 8%. Sau khi
nguyeén liéu kho tiép tuc duoc nghién min va déong
hop kin bao quan & diéu kién nhiét do phong tai
noi thoang mat trong vong 6 thang, tranh anh
nang truc tiép.

2.2.2. Phurong phap phan tich

- Phuong phdp thu cao chiét: Nghién ctru tién
hanh tao cac cao chiét voi ethanol 95% theo
phuong phap mo ta boi Hue va cs (2022) [16]. La
chudi tiéu sau khi sdy kho duoc nghién min va
chiét voi ethanol 95% voi thé tich ethanol gap 3 1an
so voi nguyeén liéu, két hop voi siéu am & 50°C. Sau
d6 loc dé loai bo can. Qua trinh trich ly duoc thuc
hién 3 1an, sau d6 toan bo dich chiét duoc thu gom
va co quay bang thiét bi cd6 quay Buchi (Thuy Si).
Cao chiét thu dugc bao quan trong tt lanh trong
vong 24 gi® ngay cho cac nghién cttu tiép theo.

- Phuong phdp xdc dinh do 4m: Do 4m cla
nguyén liéu tuwoi va nguyén lieu sau khi sdy kho
duoc xac dinh bang phuong phap say kho téi khoi
luong khong déi ¢ nhiét do 105°C [17].

- Phuong phap xac dinh ham Iurong polyphenol
va flavonoid: Phuong phap dinh luwong polyphenol
duoc thuc hién trong cao chiét ethanol cta la
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chuéi tieu st dung thudc thir Folin-Ciocalteu duoc
mo ta boi Yadav va Agarwala (2011) [18]. Cu thé, 1
mL dung dich cao chiét mau néng do 1 mg/mL
cho phan tmg voi 2,5 mL thudc thit Folin-Ciocalteu
10% trong 5 phut; sau dd, thém tiép vao 2 mL dung
dich Na,CO; 2%. Sau 45 phut phan tng & nhiét do
phong, do hip thu duoc xac dinh bing may do
quang phd Genesys 10S UV-VIS Spectrometer
(Thermo Scientific, USA) & budc séng 765 nm.
Axit gallic duoc st dung dé xay dung duong
chuian. Ham luong polyphenol téng s6 trong mau
duoc biéu thi bang gia tri axit gallic duwong luong
(GAE) hay mg GAE/g chat kho.

Flavonoid trong cao chiét ethanol cta 14 chudi
tieu duoc dinh lwong bang phuong phap do hap
thu bing may do quang phd dugc mo tad boi
Aiyegoro va Okoh (2010) [19]. Sau 5 phut phan
tng cta 0,5 mL dung dich chiét miu nong do 1
mg/mL vao 1,5 mL MeOH, thém tiép 0,1 mL
AICl, 10% va dé phan tng trong 6 phat. Cuoi
cung, hon hop dugce thém vao 0,1 mL CH,COOK
1M va 2,8 mL nudc cat, lac déu roi dé 6n dinh &
nhiét do phong trong 45 phut. Gia tri mat do
quang (OD) ctia mau duoc do & budc song 415
nm st dung thiét bi Genesys 10S UV-VIS
(Thermo USA).
Quecertin duoc stt dung lam chat chuidn. Ham

Spectrometer Scientific,
luong flavonoid trong mau duoc biéu thi bang gia
tri quecertin duong lwong (QE) hay mg QE/ g
chat kho.

- Phuong phap dinh lirong tannin: Ham luong
tannin trong 14 chudi tietu duwgc xac dinh bang
phuong phap chudn d¢ véi dung dich KMnO, 0,1N
va chi thi mau la dung dich indigo — carmin dugc
mo ta trong phuong phap AOAC (1980) [20].
Sau khi chuidn d0 dung dich chuyén tir mau
xanh sang mau vang véi mau hong nhat & vién.
Nong do tanin duoc udc tinh bang cach st dung
moi quan hé sau: 1 ml dung dich KMnO, = 0,595
ml axit oxalic 0,IN va 1 ml axit oxalic 0,IN =
0,0042 g tanin.
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- Phuong phap danh gid nang luc khi: Nang
luc khir ctia mau duoc xac dinh theo phuong phap
duoc mo ta boi Fejes va cs (2000) [21]. Cu thé,
tron déu 1 ml dich chiét mau duoc tron véi 2,5 mL
dung dich dém phosphate (0,2 M, pH 6,6) va 2,5
mL Kkali ferricyanide [K;Fe(CN);] (1%). Sau 20
phut 4 & nhiet do 50°C, tiép tuc bd sung 2,5 mL
axit trichloroacetic (10%) vao hon hop va ly tam &
6.000 vong/phut (Z206A, Hermle, Dic) trong 10
phut. Dung dich 16p trén cung (2,5 mL) duogc tron
voi nudc cat (2,5 mL) va FeCl, (0,5 mL, 0,1%) va do
hap thu duoc do & 700 nm. Mau trang duoc chuin
bi twong tu, st dung nudc cat thay cho dung dich
chiét ctia mau. Do hap thu cang cao cho thay kha
nang khtt cia mau cang manh.

- Phuong phap ddnh gid kha nang quét goc tir
do DPPH:Danh gia kha nang quét goc tu do ctiala
chudi tiéu nguyén liéu va trong tra thanh phdm sit
dung DPPH (1,1-diphenyl-2-picrylhydrazyl) duoc
mo ta boi Okawa va cs (2001) [22]. Tron déu 1,5
ml dung dich DPPH (0,1 nM pha trong ethanol)
voi 1,5 ml cao chiét mau. Do hap phu cta mau
duoc do sau 30 phut i mau ¢ nhiét do thuong voi
DPPH tai 517 nm st dung may do quang phd
Genesys 10S UV-VIS Spectrometer (Thermo
Scientific, USA). Kha niang quét goc tv do DPPH
(I%) ctia mau duoc tinh theo cong thirc sau:

1% = x 100 @

Ac—As

Ac
Trong do6: Ac, As 1a @6 hap phu ctia mau trang
va mau thuc nghiém tuong tUmg. Axit ascorbic
duoc st dung lam doi chung duong.

- Phuong phdp do mau: Mau ctia bot 14 chuoi
tiéu va nudc tra thanh pham duoc do stt dung hé
mau khong gian CIE Lab* st dung may do mau
cam tay NR-12A (Nippon Denshoku, Nhat Ban).
Voi gia tri do sang L* c6 tir 0 - 100, voi 2 phan
khong gian con lai 1a gia tri a* (tir xanh luc dén
d6) va b* (tir xanh duong dén vang).

- Phuong phdp xir Iy 6 liéu: Mbi thi nghiém
trong nghién ctu déu lam lap lai 3 lan. SO lieu
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duoc xtt Iy stt dung phan mém Microsoft Excel
2021 va Prism 9 va phép thong ke ANOVA 2 chiéu,
Turkey’s test.

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Két qua anh hudng nhiét do sdy dén do
4m va mau sic cta bot 14 chudi tiéu

Do 4m ban dau cuaa 14 chudi tiéu tuoi 1a 71,33%,
sau thoi gian sdy ap dung cac phuong phap say doi
luu trong t sdy va phoi ndng ty nhién do 4m san
phdm sau sdy déu dat xuong dudi 10% (Bang 1).

bay 1a nguong do 4m an toan doi voi nguyen lieu
thuc vat giup ngan chan anh hwong caa vi sinh vat
toi chat luong nguyén lieu [23]. Voi do gidm 4m
dang ké tir 14 tuoi sang 1a kho voi gia tri p < 0,05
chtmg t6 ca 2 phuong phap sy déu co hiéu qua tot
trong viéc lam gidm do 4m cta san phidm. Tuy
nhién, mau sic cé su thay déi dang ké (p < 0,05),
dac biéet khi so sanh két qua do mau ctia cac bot 1a
thu duoc & cac diéu kién say khac nhau (Bang 1).

Béng 1. Anh hudng ciia nhiét do sdy t6i mau séc ctia bot 4 chudi tiéu

Mau sac
Nhiéet do say bo am, %

Do sang L* Do mau a* b6 mau b*
40+ 1°C 6,11+ 0,48 43,80 + 1,58 -2,20+0,37* 28,86 + 0,80°
50 + 1°C 4,48 +0,24* 42,31 +0,71* -4,40 + 0,53* 30,34 + 0,98°
60 =+ 1°C 4,12 +0,16* 38,93 + 2,34* -3,25+ 0,45 28,02 £ 0,67*

Phoi nang 7,54 +0,84° 20,26 + 0,96 8,72+ 0,62 22,61+ 0,88"

Ghi chi: Gi tri co chir cdi khdc nhau thé hién su khac nhau co nghia (p < 0,05).

Sau khi phoi nang mau cta bot 1a thu duoc
khong con gitt mau xanh von c6 cta 14 tuoi, bot
thu duoc c6 mau nga nau. Voi két qua do mau hé
CIE Lab* cho thay, gia tri a* (xanh luc — do) dat
gia tri 8,72 va gia tri b* (xanh duong - vang) dat
22,61, gia tri L* (d0 sang) thap, khoang 20,26 nén
mau c6 mau nau sim va c6 su khac biét 16n khi so
sanh voi cac mau bot thu bang phuong phap sdy
doi luu (p < 0,05). Trong khi d6 voi phuong phéap
sdy do6i lueu st dung tac nhan sidy la khong khi
nong da rat ngan thoi gian sdy, mau sic ctia bot 1a
thu duoc sang hon véi gia tri L* nam trong khoang
tr 38 - 44, cing nhu van git duoc mau xanh
chlorophin cuta la véi gia tri a* trong khoang -2,20
toi -4,40. Tuy nhién, mau xanh cta bot 1a c¢6 anh
vang voi gia tri b* 16n trong khoang 28 - 30.

Su bién d6i mau xanh cua 14 duoc giai thich do
trong qua trinh sdy, cac phan tr magie lien két

gitta chat diép luc a va diép luc b chuyén d6i thanh
pheophytin va pyropheophytin [24, 25]. Do @0,
mau xanh ctia 14 giam khi nhiét do siy cao hon
trong pham vi nghién ctru nay. Vé mat truc quan,
mau xanh dam cua 14 cay duoc chuyén sang mau
xanh vang do qua trinh phan hay diép luc, qua
trinh nay duoc ddy nhanh & nhiét do cao hon.

Vi vay, so voi phoi nang, phuong phap say doi
lrru st dung luong khong khi nong & nhiet do 40 -
60°C c6 nhiéu wu diém hon, mot mat gitp rut ngan
thoi gian sdy, mat khac giup bot 1a thu duoc co
mau sac sang va bat mat hon.

3.2. Anh hudng nhiét do sdy dén cac hoat chit
sinh hoc cia bot 14 chudi tiéu

Két qua danh gia ham luong cac chat c6 hoat
tinh sinh hoc cao con lai trong nguyén liéu sau qua
trinh sy duoc thé hién trong bang 2.
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Bang 2. Két qua 4nh hudng ctia nhiét do sdy téi hoat chat sinh hoc ctia bgt 14 chudi tieu

Polyphenol, Flavonoid, Tannin,
Nhiét do sdy
mg GAE/g CK mg QE/g CK mg/100 g CK
40 £ 1°C 79,04 + 4,60 11,60 + 0,75° 6,01 + 2,60
50+ 1°C 109,99 + 1,57¢ 15,63 + 0,82¢ 10,30 £+ 1,62¢
60 + 1°C 57,71 + 3,09 8,23 +0,85* 5,97 + 1,48
Phoi nang 80,55 + 6,83" 10,96 + 1,73° 10,25 £ 2,56°

Ghi chi: Gi tri co chir cdi khdc nhau thé hién su khac nhau co nghia (p < 0,05).

Tt két qua thuc nghiém thu duoc cho thay,
ham lugng polyphenol cta 14 chuéi nam trong
khoang tir 57,7 + 3,1 mgGAE/g t6i 110,0 £ 1,6
mgGAE/g tuong ty voi ham luong polyphenol cia
14 tra den [26] va 14 olive kho [27]. Bén canh do,
dé dang nhan thay, nhiét do cang thap thi ham
luong céac hoat chat sinh hoc duoc giit lai cang cao.
Ham luwong polyphenol, flavonoid va tannin cao
nhat & ché do say doi lvu & 50°C. Cu thé, ham
luong polyphenol cta 14 chuéi tiéu khi sdy & 50°C
cao xap xi gap 2 lan so v6i nong do cac chat nay
trong 14 chudi tiéu khi sdy & 60°C. Pac biét, ham
lwong flavonoid & 50°C c6é su khac biét c6 y nghia
khi so sanh vé6i cac ché do say con lai (p < 0,05).
Néu tiép tuc tang nhiét do say len 60°C ham luong
polyphenol, flavonoid va tannin déu giam cé y
nghia (p < 0,05) khi so sanh voi cac ché do say &
40°C, 50°C va phoi nang. Say & 50°C ciing da duoc
chtmg minh 1a nhiét do sdy bdo toan duoc chat
luong cua cac loai duoc lieu tot nhat theo két qua
nghién cttu ctia Shaw va cs (2006) [28].

3.3. Anh hwéng nhiét do sdy dén hoat tinh
chéng oxy hda cta bot 14 chuéi tiéu

Tt két qua thu duoc nhan thay, gia tri OD tai
budc sé6ng 700 nm clia cac mau dao dong trong
khoang 0,52 - 0,73 va c6 su khac biét c6 y nghia
thong ke (p < 0,05) gitra cac gia tri thé hién ning
luc khir ctia cac mau dich chiét. Cac gia tri nay

khac biet dang ké so véi gia tri thu duoc tir mau
doi chimg duong (vitamin C). Diéu nay cho thay,
ché do say anh huéng co y nghia toi nang luc khit
ctia mau. Voi gia tri do OD cao nhat véi mau cao
chiét 14 khi say & 50°C thé hién nang luc khir sat
tot nhat, hay noi cach khac, kha nang chong oxy
hoa cta 14 chuoi tot nhat khi sy & 50°C. Nghién
ciu cua Lé Thanh Ninh va cs (2023) cing da
chiing minh nang luc khitr ctia vé qua thanh long
tim thay cao nhat khi siy ¢ nhiét do 50°C [29].
Béng 3. Anh hudng ctia nhiét do sdy téi hoat chat
sinh hoc ctia bot 14 chudi tiéu

Nang lyc khir Kha nang quét
Nhiét do say (gid tri do %OI;: Ptl}rI d(;)
OD7OO) 7
Vitamin C
(d6i chimg 0,93 +0,01* 88,51+ 0,13*
duong)
40+ 1°C 0,62 +0,01° 85,15+ 0,35"
50 + 1°C 0,85+ 0,01* 88,08 + 0,13*
60 + 1°C 0,52 + 0,01° 84,04 + 0,30°
Phoi ning 0,73+ 0,01 84,78 +0,18"

Ghi chu: Gid tri o chir cdi khdc nhau thé hién
sir khdc nhau co nghia (p < 0,05).
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Ngoai ra, kha niang bat goc te do DPPH (2,2-
diphenyl-1-picrylhidrazyl) cing la moét phép thik
phé bién dung dé danh gia hoat tinh chong oxy
hoéa). Phuong phap nay dua trén qua trinh khir
DPPH trong dich chiét mau do su hinh thanh dang
DPPH-H trong phan tmg khi c6 mat cac hoat chat
chong oxy hoa cho hydro. Do vay khi trong mau
c6 cac hop chat chéng oxy héa, mau ctia dung
dich goc DPPH tré nén nhat hon va do héap thu
quang & budc song 517 nm (gia tri do OD;;;) cta
dung dich sé nhé hon [30]. Phan tram quét goc tu
do cua mau duoc tinh toan theo cong thic (1) tai
muc 2.2 va két qua duoc biéu dién trong bang 3.
Tt két qua thit nghiém DPPH ctia cac mau dich
chiét duoc trinh bay & bang 5 cho thay, cac mau
cao chiét 1a chuéi c6 kha nang quét goc tu do nam
trong khoang 84,04 - 88,51%. Kha nang quét goc tu
do ctia mau sdy & 50°C cao nhat va tuong duong
voi kha nang quét goc te do cia mau doi chimg
duong vitamin C. Két qua nghién ctru nay tuong tu
voi két qua nghién ctru cua Le Thanh Ninh va cs
(2023) vé anh huodng cua nhiét do sdy toi hoat tinh
chong oxy hoda ctia vo qua thanh long ruot do [29].

3.4. Mdi teong quan giira hoat chat sinh hoc va
hoat tinh chéng oxy hda ctia bot 14 chudi tiéu

Moi tuong quan gitta ham luong polyphenol,
flavonoid va tannin va kha niang chong oxy hoa
(nang luc khtr va kha nang quét goc te do DPPH)
ctia mau 14 chudi tiéu say & cac muc nhiét do khac
nhau duoc xac dinh bang phép kiém dinh tuwong
quan Pearson. Két qua duoc danh gia dua trén he
s6 tuong quan (correlation coefficient) duoc ky
hiéu 1a r va gia tri p (Hinh 1). Néu r c6 gia tri
duong (r > 0) cho thay, moi twong quan thuan gitta
cac cdp yéu to duoc phan tich va nguoc lai. Gia tri
p < 0,05 thé hién su twong quan nay c6 y nghia vé

mat thong ké. Cu thé, hé s6 tuong quan gitta cap
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polyphenol va nang luc khir (Hinh 1A) véir = 0,723
( < 0,262) va hé so twong quan gitta cap
polyphenol va kha niang quét goc tv do DPPH
(Hinh 1B) voi r = 0,929 (p = 0,035), thé hién su
tuong quan manh meé gita polyphenol véi nang luc
khtr va kha nang quét goc te do ctia mau. Trong
do, su tuong quan gitta polyphenol va kha nang
quét goc tw do DPPH c6 y nghia vé mat thong ke
(p<0,05).

Tuong tu voi polyphenol, flavonoid ciing c6 hé
sO twong quan cao voi nang luc khtt (r = 0,633)
(Hinh 1C) va v6i kha nang quét goc tw do DPPH (r
= 0,901), trong d6 moi tuong quan gitta flavonoid
va kha nang quét goc tu do DPPH c¢6 y nghia vé
mat thong ké (p < 0,05) (Hinh 1D). Nhu vay, mau
chita ham lwong polyphenol va flavonoid cang cao
thi kha nang quét goc tu do ctia mau cang manh.
Mait khac, trong nghién cttu nay ciing chi ra hé so
tuwong quan cta tannin voi nang luc khir ctia mau (r
=0,702) (Hinh 1E) va tannin v6i kha nang quét goc
te do DPPH ctia mau (r = 0,475) (Hinh 2F). Tuong
dong voi két qua nghién ctru ctia Orak va cs (2012)
cling chi ra hé so tuong quan gitta tannin va nang
luc khtr ctia hat lyu (r = 0,391), tannin va kha nang
quét goc tu do caa hat luu (r = 0,441) [31]. Diéu
nay cho thay, tannin thé hién méi twong quan
duong vdi cac chi so thé hién kha ning chong oxy
héa clia mau thyc vat nhung hé s6 tuong quan
khong cao. Két qua nghién ctru cho thay, cé thé
két luan rang ham luong polyphenol, flavonoid va
tannin chtta trong 14 chuéi ti 1¢ thuan v6i kha nang
chong oxy hoa ctia chung, hay ndi cach khac 1a
chiung c6 anh hudéng duong véi kha nang chong

oxy hoa ctia mau.
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4. KET LUAN

Cac mau bot 14 chudi tiéu thu duoc khi say
bang khong khi néng & muc nhiét do 40°C, 50°C va
60°C da dat gia tri d6 4m va mau sac tot hon khi so
sanh voi két qua ctia mau phoi nang. Ché do siy
cling anh hudng rat 16n t6i ham luong cac hoat
chat sinh hoc, ciing nhu kha nang chong oxy hoa
ctia 14 chudi tieu. Cac mau sdy bang khong khi
nong ¢ nhiét do 50°C cho két qua ham luong
polyphenol, flavonoid, tannin cting nhu hoat tinh
chong oxy hoéa cao hon so voi cac mau sdy con lai.
Ham luong polyphenol, flavonoid va tannin trong
14 chuoi tiéu cang cao thi kha nang chéng oxy hoa
cang tot. Két qua caa nghién ctu nay co6 thé cung
cap thém dir lieu khoa hoc gitp phat trién va mé
rong cac tmg dung tiém nang cta la chudi tieu &
nhimg nghién cttu tiép theo.
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EFFECT OF DRYING TEMPERATURE ON BIOACTIVE ACTIVITIES
OF BANANA LEAVES Musa acuminata AAA
Ha Thi Dung’, Cao Thi Hue?, Tran Thi Quynh Trang’, Tran Y Doan Trang?,
Pham Van Phuong!, Mac The Vinh!, Do Thi Hanh!
! Faculty of Chemical Technology, Hanoi Industry of University
? Faculty of Chemistry and Environment, Thuyloi University

JHalUI Institute of Technology, Hanoi Industry of University

Summary

Musa acuminata AAA banana leaf is a popular and numerous material in Vietnam. It is widely
used in food such as cooking traditional cakes, food wrapping. Although in Vietnam, most banana
leaves are usually burned after harvest, banana leaves have been shown to have antioxidant
properties and are rich in bioactive substances. The aim of this study was to evaluate the effect of
drying temperature on the antioxidant activity, as well as the content of bioactive compounds
such as polyphenols, flavonoids and tannins of banana leaves Musa acuminata AAA grown and
harvested in the suburbs of Ha Noi, Vietnam. After harvesting, banana leaves were sun-dried and
convection-dried in a drying cabinet at temperatures (40 = 1°C, 50 = 1°C, 60 + 1°C). The obtained
leaf powder was measured for moisture, color, polyphenol, flavonoid, tannin content, iron-
reducing capacity and DPPH free radical scavenging ability. The results of the study showed that
drying by convection drying at 50°C had better moisture and color results than the traditional sun
drying method. In addition, the highest content of polyphenols, flavonoids, tannins, iron reducing
capacity and DPPH free radical scavenging ability were also found in the 50°C dried sample.
From the Pearson correlation analysis, it was shown that the higher the content of bioactive
substances in banana leaves, the better their antioxidant capacity.

Keywords: Banana leaves, drying mode, bioactive compounds, reducing power, DPPH

scavenging.
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UNG DUNG TUI VAI BIA KY THUAT D-BOX
TRONG GIAI PHAP BAO VE BO SONG, KENH RACH
0 PONG BANG SONG CUU LONG
Cu Ngoc Thing® *, Nguyén Thanh Binh!, Tran Vin TY?,

Nguyén Thi Bay?, Chau Nguyén Xuan Quang®
"Truong Pai hoc Can Tho

?Truong Pai hoc Bach khoa, Pai hoc Quéc gia thanh pho Ho Chi Minh
*Vien Moi truong va Tai nguyén, Pai hoc Quoc gia thanh pho Hé Chi Minh

TOM TAT

"Email- cnthang @ctu.edu.vn

Sat 16 bo song, kénh rach & dong bang song Ctru Long dang dién ra nghiém trong, anh huéng
dén doi song ctia nguoi dan va qua trinh phat trién kinh té - xa hoi cta vung. Nghién ctru tién
hanh thiét ké két cau, trién khai thi diém ngoai thuc té va theo doi chuyén vi cong trinh bao vé bor
song, kénh rach tng dung giai phap tai vai dia ky thuat D-Box trén song, kénh rach noi déng
(song cap III, IV). Mo hinh thi diém duoc thuc hién trén song Long Xuyén - Rach Gia thuoc dia
phan huyén Thoai Son, tinh An Giang cho thdy, giai phap dat hiéu qua bao vé bo song, kénh
rach, tao canh quan thién nhién va duoc su ting ho cta nguoi dan trong khu vuc. Két qua quan
trac ghi nhan, chiéu dai ké déu chuyén vi, vi tri chuyén vi 1én nhat 1a 10 cm, vi tri chuyén vi nhé
nhat 1a 4 cm theo huéng ra phia song - chuyén vi nay nam trong pham vi cho phép. Giai phap co
thé tng dung rong rai & cac khu vuc cé diéu kién twong tr. Can xay dung quy trinh ky thuat
huéng dan thi cong dé nguoi dan va chinh quyén dé dang trién khai x4y dung.

Tt khéa: Gidi phdp bao vé bo; sat 16 bo song, séng kénh noi dong, tui D-Box, vai dia ky thuat.

1. BAT VAN BE

Viung déng bang song Ctu Long (PBSCL)
duoc hinh thanh tir hon 7.000 ndm trudc va chi
trong khoang 2.000 nam tré lai ddy méi dinh hinh
nhu hién tai. Khu vuc nay cé nén dia chat yéu, cha
yéu cau thanh tir tram tich song, bién va dam lay
[1]. Chinh vi d4c diém dia chat nay, hién tuong sat
16 bo song, kénh rach tai PBSCL da va dang dién
ra nghiém trong, gay anh huong 16n dén doi song
nguoi dan va su phat trién kinh t€ - xa hoi trong
khu vuc [2, 3]. Cac nghién ctru & Viet Nam va quoc
té vé sat 16 bo song khong chi tap trung xac dinh
vi tri phan b6 ctia mai déc truot ma con tim hiéu co
ché, mo ta dic diém dia hinh, diéu kién dia chat
thay van va danh gia cac yéu to tu nhién ciing nhuw
nhan tao tac dong dén dong luc, quy luat hinh
thanh va phat trién sat 16 [4 - 7]. Ngoai viéc nghién
ctru nguyén nhan, can thiét 1ap cac giai phap hiéu
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qua nham khac phuc hién tuong nay, bao vé co sé
ha tang ven bo, tai san va tinh mang cta cu dan
sinh song trong khu vuc.

Cac giai phap cong trinh bao vé bo song
thuong duoc biét dén nhu: Ro da, ké bé tong cot
thép hoac ke lat mai [8 - 11]. Pay la nhitng cong
trinh kién co, tuy nhién chi phuc vu duoc tai cac vi
tri quan trong va khong thé bo tri giai phap nay
cho toan tuyén vi chi phi qua cao. Mot gidi phap
khac 1a tai vai dia ky thuat duoc lam bang chat lieu
vai dét hoac khong dét, chira cac loai vat liéu bén
trong nhu: cat, da dam [12]. Tui vai dia ky thuat
ngay cang tré nén phé bién nhu mot su thay thé
cho céac loai vat lieu cing truyén thong (da, bé
tong) trong cac cong trinh 6n dinh mai doc va cac
cong trinh bao vé bo, dugc tng dung thanh cong &
nhiéu quoc gia trén thé gioi [13]. Cac loai tui dia
ky thuat duoc ché tao bang vai dia ky thuat cuong
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d6 cao dé chwra dat, cat hoic bé tong tao thanh
nhimg cau kién dung dé gia c6 chan, mai bo, long

song. Céc tdi cd kich thudc nho duoc ché tao nhu
S i, | T

~-

Nghién ctru nay gioi thiéu mot giai phap cong
trinh bao vé bo song la tdi vai dia ky thuat D-Box,
mot giai phap than thién véi méi truong, da duoc
ap dung thanh cong & nhiéu quoc gia [13]. Muc
tiéu cta nghién ctru la danh gia hiéu qua caa giai
phap nay trong bao vé bo, cai thién canh quan va

lOS“:&'O"‘E 105"'8'0"13 105”1|2‘0"E

Hinh 1. Bao vé b bang tui, dng vai dia ky thuat [12]

105° 116'0"E

chiéc goi thuong duoc ghép noi véi nhau bang cac
khop noi nhua. Loai tai co kich thudc 1om, doc lap
thuong duoc xép chong lén nhau [12].

&=

tinh tng dung thuc té tai DPBSCL. Dé dat duoc
nhitng muc tiéu trén, nghién ctu da duoc tién
hanh tit qua trinh thiét ké, kiém tra va trién khai
thi diém giai phap bao vé bo tai song Long Xuyén -
Rach Gia, huyén Thoai Son, tinh An Giang (Hinh
2).

105°2|0'0"E

105°2.4'0"E 105“2"8'0"E

1 0°2[I)'0“N

-
-

!

-H:

: 2
»9‘1 H
-
>

J(

§

10°1 IG'O"N

10°12'0"N
1

10

—— - Vi tri thi diém

1
10°24'0"N

1 1
10°16'0"N 10°20'0"N

1
10°12'0"N

5 0 10
Km

1 T 1
105°4'0"E 105°8'0"E 105°12'0"E

T
105°16'0"E

T T T
105°20'0"E 105°24'0"E 105°28'0"E

Hinh 2. Vi tri thi diém giai phap bao vé by

2. PHUONG PHAP NGHIEN CUU

2.1. Kiém tra cudng d6 ctia tdi vai dia ky thuat

Tui vai dia ky thuat D-Box da duwoc Vién Ky
thuat Metry Nhat Ban huong dan ky thuat [13] va
da duoc ap dung thi diém thanh cong tai cong
trinh bao vé song Vam Co, tinh Tién Giang [12].

NONG NGHIEP VA PHAT TRIEN NONG THON KY - 1 + 2 - THANG 1/2025

Trong nghién cttu nay, da chon vai dia ky thuat dét
GSI25, vai dia ky thuat D-Box. Ba mau vai GSI25
duoc chon ngau nhién voi kich thudce 20 x 23,5 cm?
nham tién hanh thi nghiém kiém tra cuong do kéo
theo hai phuong doc va ngang nhu hinh 3. Cac
thong s6 tiéu chuin cta loai vai dia ky thuat dét
GSI25 duoc thé hién trong bang 1.
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Hinh 3. Kiém tra cuong do chiu kéo ciia vai dia ky thuat

Bang 1. Théong s6 ky thuat cta vai dia ky thuat det GSI25

STT Chi tieu (Properties) Tiéu chudn x4c dinh | DPonvi GSI25
1 |Luc kéo dat chiéu cuon/khé ASTM D-4595 kN/m >25
9 DC)A dai k}}»i dut chiéu ASTM D-4595 % ~95

cuon/kho
3 |Cuong d6 xuyén thing CBR BS 6909 N > 2500
4 |Cuong do chiu kep kéo ASTM D 4632 N > 600
5 |Khoi luong ASTMD 5261 g/m? >125

Bén canh d6, nghién ctu da st dung loai
duong may hinh phéang hai duong chi va loai mii
may that nat. Cac mau moéi noi duoc kiém tra kéo
voi quy trinh thuc hién tuidn tha theo TCVN

9138:2012 [14] vé phuong phap kiém tra cta tui vai
dia ky thuat dé xac dinh cuong do chiu kéo cta
moi noi (Hinh 4).

Hinh 4. Kiém tra cuong do chiu kéo ctia méi néi

Sau cung, nghién ctu tién hanh thi nghiém
tha roi tai cat cé kich thudc 100 x 100 x 25 cm® &
cac do cao khac nhau. Muc tiéu ctia thi nghiém
nay la kiém tra do bén co hoc cta tdi cat bao gom
chiéu cao tha roi gay pha hoai tdi va cac loai pha

hoai xay ra. Thi nghiém tha roi thuc hién nam lan,
trong d6 c6 mot lan thuc hién véi do cao H = 2 m,
mot lan thuc hién voi @6 cao H = 4 m va ba lan
thuc hién v6i do cao H = 6 m va chi stt dung duy
nhat mot bao cho ca nam lan tht (Hinh 5).
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2.2. Thiét k& giai phéap két cdu cong trinh

Trong nghién cttu nay, da dé xuat giai phap
gia c6 va cai thién tinh 6n dinh ctia mai doc bo
song bang tui vai dia ky thuat D-Box két hop véi
ro da nham chéong x6i chan mai doc. Gidi phap
nay bao gém cac lop tui vai dia ky thuat xép
chong lén nhau theo mot do doc dinh sin c6 tac

TRAC NGANG MALU THIET KE poaN xi

M L T L
o W b g
T LR, iy

Hinh 5. Bé tri thi nghiém kiém tra d6 bén co hoc cta tui cat

dung bao vé bé mat mai doc ro da voi kich thuoc
2x1x0,5m®co tac dung chong xdi chan va dat
lén nén dat duoc gia c¢6 bang ctr tram. Cac tui vai
dia ky thuat chura cat duoc dat phia ngoai ro da dé
chong x6i ngam. Giai phap téng thé duoc minh
hoa & hinh 6.

T .
Finggem agr g iiw |8 p=
ok i s et
From vk oo 5 B [ awd P
Wl Tk D
CH by

e i +—Iﬁ:

S bl § = g sl e P gl P

5 ] | i Y i

] - | 5 1 i . 5
Rl E 55 ] [-F_ 1} 14am LA EE- -

O] ] -] [~ =]

E . E " o s

Hinh 6. Mit cit thiét ké dién hinh xt Iy sat b& song

Cac co ché x6i mon bo song gdém x6i mon bo
va pha vo két cau dat. Xoi mon xay ra khi nuoc
cudn troi 16p dat bo, phd bién trén song, kénh noi
déng. Pha vo két cau 1a truot khoi dat 1on do mat
6n dinh, thuong xuat hién trén song 16n kém xo6i
mon [4]. Tui vai dia ky thuat giup gia c6 bo, ngan
x6i mon, nhung can chu y dén su 6n dinh téng thé
ctia mai doc khi xuat hién cung truot.

NONG NGHIEP VA PHAT TRIEN NONG THON KY - 1 + 2 - THANG 1/2025

Su 6n dinh mai doc phu thuoc vao tinh chat
dat, hé s6 mai doc va ap luc tham, dugc danh gia
qua hé so an toan (K,). Mai doc mat 6n dinh khi
K, nhé hon mttc cho phép. Mot bai toan kiém tra
6n dinh mai doc duoc thuc hién voi cac so liéu dau
vao nhu sau: (1) Cao trinh muc nuéc trong song: -
0,97 m; (2) Muc nudc ngam trong dat, an toan lay
twong tng muc nudc lon nhat: +1,66 m; (3) Hoat
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tai trén dinh dé: Gom hoat tai van hanh: 3 kN/m?
va hoat tai thi cong: 10 kN/m? Céac thong s6 cta

dat nén va dat dap duoc thé hién & bang 2.

Béng 2. Chi tiéu co ly dat

) Dung trong ty nhién (y) | Luc dinh (c) | Goc ndi ma sat (¢)
Loai dat Lop
kN/m?® kN/m? bo
o CH1 17,6 12,30 7,47
bat nén
CH2 15,7 8,51 3,03
bat dap - 18,0 0,00 30,00

Hé so6 an toan cho cung truot sau mai doc

Trong do: ¢; (KN/m) 1a luc cta dat trong pham

duoc tinh toan theo cong thirc thong qua tinh toan  vi chiéu dai cung truot 1 (m); W, (kN) la khoi

theo phuong phap Bishop (1955) [15]:

Z(Wi.cos o..tge, +c.1)
K, =4 V)

at 1=n
Z(W .sina,)
i=1

Cats B frm)

luong méi manh; @, (°) 1a goc nghiéng ctia mat
truot phan bo voi mat nam ngang; ¢, () 1a goc noi
ma sat ctia dat. Mo hinh tinh toan duoc thé hién &
hinh 7.
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Khodng cich (m)
Hinh 7. M6 hinh tinh toan én dinh

2.3. Tién hanh thuc nghiém

Tt nhitg két qua thi nghiém va tinh toan 6n
dinh mo hinh, nghién ctu duogc tién hanh trién
khai ra thuc dia “Xay dung mo hinh ke thir nghiém
bao vé bo kénh Long Xuyén — Rach Gid’ phu hop
voi quy hoach cac cong trinh thuay loi thuoc dia
ban tinh An Giang. Kénh Long Xuyén bat dau tu
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thanh pho Long Xuyén chdy theo huéng Dong Bac
- Tay Nam va noi voi kénh Thoai Ha tai 4p Dong
Phu xa Vinh Trach huyén Thoai Son, di qua nui
Sap, thang ra bién Tay, noi véi song Kién, cilra
Rach Gia tinh Kién Giang. Rach Long Xuyén con
goi la kénh Rach Gia - Long Xuyén c6 d¢ rong binh
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quan 80 m va sau 8 m, c6 luu luong mua la trén
300 m®/s [16].

bia diém khu vuc trién khai mot doan & huyén
Thoai Son, tinh An Giang, khu vuc c6 tinh trang
sat 16 da an sau vao tuyén dé bao va duong giao
thong. Theo tai liéu khao sat thuc dia va két qua
thi nghiém, dia chat khu vuc nghién ctu tinh ti
trén mat dat xuéng day ctia ho khoan phan bo
thanh nam 16p nhu sau: (1) Lop 1 (CH1): Sét mau
Xam nau, trang thai déo mém, do déo cao, tir do
sau 0,0 - 3,0 m; (2) Lop 2 (CH2): Sét mau xam
xanh den, trang thai chay, do déo cao phan bo tir
do sau 3,0 - 11,5 m (HK1); (3) Lop 3 (CL1): Sét 1an
it cat mau xam xanh den, trang thai chay, do6 déo

trung binh, co6 tir d_(f) sau 11,5 - 632 m; (4) Lop 4 ﬂ

Budc 2: Dinh vi tuyén chan ké va tién hanh
doéng coc cur tram mat do 25 cay/m? gia c6 nén
trude khi thi cong ro da; trai vai dia ky thuat bang

Hinh 8. Phét quang ma bang va tap két vt lieu

(CL2): Sét 1an nhiéu cat mau xam nau, trang thai
déo ctmg, do déo trung binh, xuat hién tir 16,2 -
20,8 m; (5) Lop 5 (SM): Cat hat min mau xam
vang, trang thai kém chat, xuat hién tir do sau 20,8
m va da khao sat dén 30,0 m 16p SM van con xuat
hién. So lieu vé cac chi tiéu co ly dat duoc thé hien
& bang 2.

Viéc trién khai thi cong 40 m chiéu dai cong
trinh ke thi diém ngoai thuc dia tai xa Dinh My,
huyén Thoai Son, tinh An Giang duoc tom gon
thanh nhimg budc sau:

Budc 1: Phat quang va chuédn bi mat bang thi
cong, tap két vat tu, thiét bi thi cong (Hinh 8).

tha cong lam tang loc, dinh vi cac ro da va tién
hanh sip @4 hoc vao ro (Hinh 9).

Hinh 9. Thi cong déng ctr tram va ro da

NONG NGHIEP VA PHAT TRIEN NONG THON KY - 1 + 2 - THANG 1/2025
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Budc 3: Cac tui cat duoc dat vao khuon dé dé  Xép cac tui vai dia theo mai doc m = 1, tir cao trinh
tao hinh, cho cat vao day tdi va tién hanh dan cac  chan méng dén cao trinh dinh ke thiét ké (Hinh
miéng khoa, dan sao cho tui cang va dinh hinh. 10).

Hinh 10. Thi cong tui vai dia ky thuat
Buée 4: Sau khi hoan thanh viec xép bao theo (Hinh 11). Tién hanh tréong c6 xuyén chi va tudi
diing mai déc, tién hanh dip dat tao mat phing nudc cham soc lién tuc 10 ngay dé co phat trién tot
déc, sau d6 trai tham xo dira va dép dat trong co v tunhan nhanh.

~i . _—

Hinh 11. Thi c6ng ph1 lu6i xo dira va trong c6
2.4. Quan tric va danh gia hién & hinh 12. Tuyén ke thi diém duoc gin cac
moc quan trac chuyén vi theo hai phuong (phuong
thang dung va phuong vuong goc voi duong bo)
moéi 60 ngay va kéo dai trong 12 thang, bat dau ti
ngay hoan thanh cong trinh 1a 27/5/2020.

Sau khi qué trinh thi cong hoan tat, nghién
ctru tién hanh thiét 1ap cac moc quan trac doc theo
khu vuc thi cong cong trinh bao vé bo biang tui vai
dia ky thuat D-Box. Cac vi tri quan tr_'Zip duoc thé

v / Mbe chuin 2 o 1 ’!- H
' 291lm "

Hinh 12. So d6 céc vi tri quan tric va thiét 1ap cic méc quan tric
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3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Két qua thi nghiém cuong do cta vai dia
ky thuat

3.1.1. Cuong do chiu kéo cua vai dia ky thuat

Két qua cuong do chiu kéo cua loai vai dét dia
ky thuat GSI25 duoc trinh bay trong bang 3.

Bang 3. Cuong d6 chiu kéo dut ctia vai dia ky thuat

Cuong do chiu kéo dut Don vi Mau 1 Mau 2 Mau 3
Theo phuwong ngang kN/m 32,50 26,19 27,14
Theo phuong doc kN/m 2748 27,17 26,60

Nhu vay, luc kéo dut trung binh 25 kKN/m cua
nha san xuat cung cap la chap nhan duoc. Két qua
cuong do chiu kéo ctia khoa dan tii dugc thé hién
0 bang 4.

Moi tui vai dia ky thuat c6 tam miéng dan
tuong tng voi 4 m nén cuong do chiu kéo ctia mot
tai cat doi voi mau 1 1a 28,24 kN, mau 2 1a 32,00 kN
va mau 3 1a 30,20 kN. Cuong do nay 1on hon cuong
d6 chiu kéo cho phép cua vai dét (25 kN).

Béng 4. Két qua cudong do chiu kéo cta khoa dan

Thong so

Pon vi

Maul | Mau2 | Mau3 | Trung binh

Cuong do chiu kéo

kN/m

7,06 8,00 7,95 7,54

3.1.2. Két qua kiém tra cuong do cdc moi noi
Két qua cuong do chiu kéo ctia moi noi doi voi
vai dét GSI25 duoc thé hién & bang 5.

Trong 3 mau thi nghiém xem xét strc chiu luc
ctia phan moi noi (theo phuong ngang va phuong

doc), thi 3 mau bi pha hoai c6 cuong do chiu kéo
16n hon cuong do chiu kéo theo tiéu chuén cta vai.
Nhu vay, véi yéu cau cuong do chiu kéo ctia moi
noi lon hon 70% theo quy dinh trong TCVN
9138:2012 [14] thi loai moi noi nay dat yéu cau.

Bang 5. Két qua cuong do chiu kéo ctia méi ndi doi véi vai dét GSI25

Thong so bonvi | Maul | Mau2 | Mau3 | Trung binh
Cuong do chiu | Theo phuong ngang KN/m 27,48 25,18 26,13 26,26
kéo Theo phuong doc KN/m 25,17 25,89 25,70 25,59
o 1A s .| Theo phuong ngang 109,92 100,72 104,52 105,05
Til d %
eSO ' Mheo phuong doc ° 100,68 | 103,56 | 102,80 102,35

3.1.3. Két qua thi nghiém tha roi tir do

Két qua thi nghiéem nam lan tha roi tu do tai
vai dia ky thuat chira cat duoc thé hién trong bang
6. Trong 5 lan tha roi tai cat thi khong c6 1an tha
roi nao tui bi thing, bi bung ra duong, bi bién

dang hay bi tuot khoa dan. Két qua cho thay, tui
cat vai dia ky thuat D-Box théa man diéu kién vé
do bén va khong bi pha hoai boi cac tac nhan co
hoc.

Bang 6. Thi nghiém tha roi bao cat

Lan th Chiéu cao roi te do Két qua
(m)
Lan 1 2 Bao khong bi pha hoai
Lan 2 4 Bao khong bi pha hoai
Lan 3 6 Bao khong bi pha hoai
Lan 4 6 Bao khong bi pha hoai
Lan 5 6 Bao khong bi pha hoai
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3.2. Két qua tinh toan kiém tra 6n dinh ke 05:2022 - Cac quy dinh cht yéu vé thiét ké cong
Két qua tinh toan kiém trd 6n dinh gidi phap trinh thay loi [17]. Diéu nay cho thiy, voi mai ke
ke bao vé bo song gia co bang tai vai dia ky thuat m = 1,00 thi ké dam bdo 6n dinh truot cta gidi
D-Box duoc trinh bay ¢ hinh 13. Hé s6 an toan K,, phap bao vé bo.
= 1,376 > Kqeyw = 1,2 theo yéu cau theo QCVN 04-

Bao cat P
Khii lwong cit dip = 18 kN/m? D
C=31kPa L
P..'l.'l.‘=:-1ﬁ - - - -
Lép 1 ) Citlip « & & @
Ehoi legng lop dat = 184 kN/m*  Khéi lwong cit dap = 18 kN/m £t
C=14kPa C=3KkPa oL
Phi=931" Phi=30* I
24 — *1,5m :
23 Cit lap Tui cit vai dia ki thudt
22
21
20
19
ﬁlﬂ
£ 17
g- 15
o 14
8
12
11
10
9
g
T_
s | | | | | | | | I | | | | |

| | |
0 2 4 -] - 10 12 14 18 18 20 22 24 20 28 20 32 24
Khoang cach (m)

Hinh 13. Két qua phan tich 6n dinh
3.3. Két qué quan tréc chuyén vi trién khai dung theo thiét ké ban dau. Sau 12
thang dua vao van hanh, tuyén ke thi diém phat
huy hiéu qua bao vé bo, két cau 6n dinh, c6 bé mat
phat trién tot, khong xudt hién cac vét nat, hu
héng hoidc cac dau hiéu pha hoai ké (Hinh 14).

Mo hinh thi diém giai phap bao vé bo song va
tai vai dia ky thuat D-Box duoc trién khai ngay
24/02/2020 va hoan thanh sau 70 ngay thi cong
(khoang 2,5 thang). Chiéu dai tuyén cua giai phap
stt dung tai vai dia ky thuat la 40 m, phuong an

e

Hinh 14. i diém giai phap st dung tui vai dia ky at au thang hoan n
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Két qua quan trac chuyén vi ctia cong trinh
theo thoi gian dugc trinh bay & hinh 15. Téc do
chuyén vi ctia ké ting nhanh trong giai doan dau
sau khi dugc dua vao st dung 6 thang (tir ngay
27/5/2020 dén ngay 25/01/2021). Moc chuyén vi
lon nhat 1a 1A, do léch 1a 10,0 cm, moc chuyén vi it
nhat 1a 3B va 1C, c6 do lech 1a 4,0 cm. Cac moc
chuyén vi theo huong ra song nhung nidm trong

gioi han cho phép ciia QCVN 04-05:2022 - Cac quy
dinh cht yéu vé thiét ké cong trinh thuy loi [17].

Giai phap tui vai dia ky thuat D-Box mang lai
hiéu qua cao vé mat ky thuat va phu hop voi diéu
kién dia chat va thay luc & PBSCL. Sau 5 nim
trién khai, cong trinh van duy tri tinh 6n dinh,
khong bi bién dang va nhan duoc su ung ho tu
nguoi dan.

12,0

3A 3B 3C
2A 2B 2

=
o

1A 1B 1C

Méc chuén 2
C20llm

"z

Chuyén vi (cm)

0,0

Thoi gian quan tric

27/05/2020  27/0772020  28/09/2020 30/11/2020 25/01/2021 29/03/2021 24/05/2021

Mée chufn 1
b 3242m

. L-

Hinh 15. Két qua quan tric chuyén vi theo thoi gian

4. KET LUAN VA KIEN NGHI

Su thanh cong tir m6 hinh thi diém tai tinh An
Giang da chung té viéc ap dung giai phap tai vai
dia D-Box dem lai loi ich ca vé kinh t€, moi truong
va dac biét 1a hiéu qua bao vé bo. Viéc lua chon
mai doc 1: 1 1am ting stc khang cat khi c6 da cac
16p tuai vai chong 1én nhau. Chuyén vi cta ke trong
nam dau tién van hanh nam trong giéi han cho
phép va sau 5 nam trién khai thi diém, cong trinh
van 6n dinh, tham c6 phat trién tot va dat hiéu qua
cao trong viéc bao vé bo, nhan duoc su dong thuan
ctia nguoi dan va chinh quyén dia phuong.

Hién nay, tinh trang sat 16 dién ra ngay cang
nghiém trong can c6 nhiéu bién phap xt ly, tng
pho. Phuong phap bao vé bo va bao vé mai bang
tai vai dia ky thuat D-Box 1a mot giadi phap toi uu
cho viéc lua chon cac giai phap. Bao vé bo song,
keénh rach & PBSCL bing céc giai phap mém, than
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thién véi thién nhién hoan toan co6 thé duoc trién
khai rong rai. Can c6 nhitng nghién ctru tiép theo
danh gia mac do suy giam cuong do6 tui vai dia ky
thuat theo thoi gian, nham xac dinh tuéi tho cta
tai D-Box trong diéu kién lam viéc bat loi ngoai
hién truong (ndng mua, 4m udt, nhiém pheén) cua
DBSCL.
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APPLICATION OF GEOTECHNICAL BAGS IN PROTECTING RIVERBANKS
IN THE MEKONG RIVER DELTA
Cu Ngoc Thang!, Nguyen Thanh Binh!, Tran Van Ty?,
Nguyen Thi Bay?, Chau Nguyen Xuan Quang®
!Can Tho University
?University of Technology, Vietnam National University Ho Chi Minh city

Institude of Environment and Resource, Vietnam National University Ho Chi Minh city

Summary

Riverbank erosion in the Mekong Delta is occurring seriously, affecting people’s lives and the
socio-economic development of the region. This article describes the process of designing,
piloting, and monitoring of displacement for a model of bank protection solution using D-Box
geotextile bags on rivers and canals in the fields (level III, IV rivers). The pilot model was
implemented on the Long Xuyen - Rach Gia River in Thoai Son district, An Giang province,
showing that the solution effectively protects the banks, creates natural landscapes and is
supported by local people. The monitoring results recorded consistent displacement along the
length of the embankment, with the largest displacement being 10 cm and the smallest being 4
cm towards the river - well within the allowable range. The solution can be widely applied in
areas with similar conditions. It is necessary to develop a technical process to guide construction
so that people and authorities can easily implement construction.

Keywords: Bank protection solution, riverbank, small river, D-Box bag, geotextile material,
riverbank erosion.
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UNG DUNG CONG NGHE GIS KET HOP PHAN MEM
MICROSTATION V8I VA GCADAS DE XAY DUNG DU
LIEU DIA CHINH HO TRO QUAN LY DAT BAI HIEN DAI
TAI THI XA THAI HOA, TINH NGHE AN

Pham Thi Ha', H6 Viét Ptc Anh?,

Nguyén Kim Pirc?, 6 Chi Tung Lam? Nguyén Quang Thi®
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’Khoa Quan ly Tai nguyén, Truong Dai hoc Nong Lam, Pai hoc Thai Nguyén
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TOM TAT

Dt liéu dia chinh 12 mot thanh phan quan trong trong hé thong quan li dat dai hién dai, duoc
dung dé xay dung va dinh vi khong gian cac di lieu khac cta co s& dir lieu dat dai quoc gia; giup
cac co quan quan ly nha nudc, doanh nghiép va nguoi dan dé dang ti€p can, st dung thong tin dat
dai chinh x4c, minh bach va hiéu qua. Muc tiéu ctia nghién ctru ndy nham st dung phan mém
Microstation va gCadas @€ s6 hoa, chuén hoa ban do - ho so dia chinh, sau d6 két hop cong nghé
GIS, stt dung phan mém ArcGIS dé xay dung va hoan thién dir liéu khong gian, thuoc tinh nham
xay dung duoc dit lieu dia chinh da muc tiéu phuc vu quan 1i dat dai theo huéng hién dai. Trong
nghién ctru nay, dix lieu dia chinh duoc xay dung tir 159 manh ban do dia chinh, trong d6 76
manh ti 1é 1/2.000, 83 manh ti 1é 1/1.000, vdi 32.338 thtra dat két hop voi bd ho so dia chinh cac
xa: bong Hiéu, Nghia My, Nghia Thuan, thi xa Thai Hoa, tinh Nghé An. D liéu xay dung duoc
sé cung cap thong tin vé mat khong gian va thudc tinh nhu: Vi tri, hinh dang, kich thudc, thong
tin ctia thtra dat nhanh chong, do chinh xac cao, hé tro cong tac thong ke va kiém ké dat dai, dén
bu giai phong mat bang, 1ap ké hoach quy hoach quan li va st dung dat,... 1a co s& cho quén 1i dat
dai theo huéng da muc tiéu tai dia phuong.

Tt khéa: Dir liéu dia chinh, quan If dat dai, Thai Hoa.

1. BAT VAN BE

Dix lieu dat dai 1a tap hop thong tin lién két dir
lieu dia chinh, quy hoach st dung dat, gia dat,
thong ke, kiém ke dat dai duoc sap xép, té chuc dé
truy cap, khai thac, quan ly va cap nhat thuong
xuyén bang phuong tién dién tir; trong do dir lieu
dia chinh (DLDC) 1a thanh phan co ban cta dix
lieu dat dai, lam co s& dé xay dung va dinh vi
khong gian cac co s& dir lieu thanh phan khac [1,
2]. DLDC dong vai trd quan trong khong thé thiéu

188

trong cong tac quan li nha nuoc vé dat dai, DLDC
bao gom: Dir liéu khong gian (tir ban d6 dia chinh)
va dir lieu thuoc tinh (tr hé thong s6 sach dia
chinh) [3]. Cung v6i su phat trién ctia cong nghé,
cong tac quan li dat dai dang dan duwoc hién dai
hoa thay thé cho quan 1i tht cong truéc day. Tuy
nhién, DLPC hién van dang duoc luu tric dudi
nhiéu khuon dang khac nhau gay kho khan trong
viéc quan li, theo doi, truy xuat, luu trit, xtt i cap
nhat quan i bién dong dat dai va chuyén déi da
lieu da muc tiéu.
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O nhiéu nudc tren thé giéi, quan 1i dit dai déu
dua tren DLDC. Tu DLDC va hé thong dia chinh
dau tién, da phat trién thanh co so dir lieu dat dai
va he thong thong tin qudc gia cung cip cac thong
tin vé dat dai [4]. Viéc xay dung DLDC 1a vo cling
can thiét, cac co quan quan ly dat dai cac cép tai
moi dia phuong & cac nuoc dang phat trién da
nhan ra diéu nay va dang bat tay vao qua trinh xay
dung DLDC lam nén tang cho co s& dix lieu dat dai
[5, 6].

O Viet Nam, trong nhitng niam gan day, viéc
tng dung céng nghé thong tin trong quan ly nha
nudc noi chung va trong quan ly dat dai noi rieng
phuc vu x4y dung Chinh pht s6, chinh quyén s6,
nén kinh té s6 va xa hoi s6 dang duoc quan tam. Vi
vay, viéc xay dung dit lieu dat dai cting nhw cac
giai phap két noi, chia sé, khai thac cac co so dit
lieu dat dai voi cac hé thong thong tin, co so dir
lieu khac la mot trong cac nhiém vu trong tim
quoc gia hang dau, 1am nén tang, cong cu quan tri
quoc gia hién dai, da duoc Pang, Chinh pha, Tha
tuong Chinh pht quan tam chi dao. Luat Dat dai
nam 2024 da quy dinh ro mo hinh hé thong thong
tin quoc gia vé dat dai la tap trung, thong nhat ti
Trung wong dén dia phuong, dong bo, da muc tiéu
va két noi lien thong trén pham vi ca nudc. Chinh
phtt da ban hanh Nghi quyét s6 37/NQ-CP ngay
17/3/2023 vé Chuong trinh hanh dong cta Chinh
pha thuc hién Nghi quyét s6 18NQ/TW, trong do
c6 ndi dung ddy manh cai cach hanh chinh,
chuyén ddi s6 vé dat dai [7]. Trong khi @6, B¢ Tai
nguyén va Moéi truong da ban hanh cong van so
3787/BTNMT-CDKDLTTDD ngay 26/5/2023 vé
viéc ddy nhanh tién @6 xay dung va van hanh co so
dix lieu dat dai [8] va cong van s6 3983/BTNMT-
DKDLTTDD ngay 20/6/2024 vé viec ddy nhanh
tién do xay dung, hoan thién co s dit liéu quoc gia
vé dat dai [9].

Nhu vay, dé thuc hién muc tiéu dé ra, cac tinh,
thanh pho can tap trung ddy nhanh tién do xay
dung co s& dir lieu dat dai; ra soat dua cac don vi
hanh chinh cip huyén, xa da xay dung co s¢ dir
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lieu dat dai vao quan ly, van hanh, cap nhat, khai
thac. Tuy nhién, hién nay, viec quan li dat dai trén
dia ban thi xa Thai Hoa, tinh Nghé An con gip
nhiéu kho khan do hé thong dit liéu dia chinh so
chua duoc cap nhat thuong xuyén. Viéc ung dung
GIS két hop véi phan mém Microstation V8i va
gCadas dé xay dung dir liéu dia chinh sé hién dai
hoa cong tac quan li dat dai trén dia ban va mang
lai hiéu qué quan li dat dai da muc tiéu.

2. DU LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Dia ban nghién cttu va dit lieu

2.1.1. Dia ban nghién cuu

bia ban nghién ctru gém 3 xa: Pong Hiéu,
Nghia My, Nghia Thuan, cach trung tim thi xa
Thai Hoa, tinh Nghé An 3 km vé phia Pong Nam,
phia Bac giap phuong Hoa Hiéu, phia Tay giap
phuong Long Son, thi xa Thai Hoa; phia Nam giap
xa Nghia Long, phia Dong giap xa Nghia Loc,
huyén Nghia Dan, nam dau ctta ngo, noi giao nhau
gitta Quoc 10 48, 15A va duong Ho Chi Minh; c6 vi
tri quan trong vé kinh té, chinh tri, an ninh - quoc
phong, tao diéu kién thuan loi dé thi xa Thai Hoa
phat trién manh vé thuong mai - dich vu.

Téng dién tich dat tv nhién dia ban nghién
ctru 1a 6.390,08 ha, trong do dién tich dat nong
nghiép 1a 5116,75 ha, dat phi nong nghieép la
1240,85, dat chua str dung 1a 32,48 ha [10, 11]. Khu
vuc nghién ctru c6 159 manh ban do dia chinh,
trong d6 xa Pong Hiéu c6 69 manh gom: 31 manh
tile 1/2.000, 38 manh ti 1¢ 1/1.000 vo6i 6.344 thira
dat; xa Nghia My c6 45 manh ti lé 1/1.000 voi
10.291 thtra dat; xa Nghia Thuan c6 c6 45 manh ti
lé 1/2.000 v6i 15.703 thira dat. Cong tac quan ly dat
dai cta khu vuc nghién ctru da dap ung duogc yéu
cau co ban cta quan ly nha nuoc vé dat dai, nhung
con han ché do sai sot thong tin, bién dong vé
chuyén ddi muc dich st dung dat, thé chap quyén
st dung dat, vuong mac khi dang ki, cip gidy
ching nhan quyén stt dung dat van thuong xuyén
xay ra. Viéc cap nhat bién dong st dung dat con
nhiéu han ché.
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Phwing Quang Tién

Xi Nghia Tién

Phwimg Hia Hidu

Xi Nghia My

E b Xi Nghia Thuin
Xi DPing Hiéu

Hinh 1. So @6 vi tri dia ban nghién cttu xa Pong Hiéu, Nghia My, Nghia Thuan

2.1.2. Dir liéu nghién cuu

Nguén dir lieu thu thap: Lua chon nguén tai
lieu, dir liéu c6 thoi gian gan nhat (nam 2020 -
2024), c6 day du thong tin va co gia tri phap ly cao
nhat. Tai lieu chinh dé xay dung dit lieu khong
gian 1a ban do dia chinh va két hop véi cac ban do
khéac c6 lién quan con gia tri st dung nhu: Ban d6
nén, ban do hién trang stt dung dat, ban d6 quy
hoach stt dung dat, c6 ngudn goc cung cap ro rang
duoc thanh lap trén hé toa do VN — 2000. Tai liéu
dé xay dung dir lieu thuoc tinh vu tién st dung sé
dia chinh, ban luu gidy chimg nhan.

Noi dung thong tin trong DLDC phai thong
nhat véi so lieu do dac, két qua dang ky, cap gidy
chtmg nhan va hién trang st dung dat; dam bao
thu nhan day da thong tin lich st (d6i voi cac
truong hop sau khi cép gidy ching nhan lan dau
da c6 bién dong) va lien két dir lieu hién co6 cua
cap xa, phuong, thi trdn dé dap ung yéu cau khai
thac st dung va cap nhat bién dong & cac cap.
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Tuan tha theo cac yéu cau vé mo hinh dit liéu, cau
truc va noi dung thong tin theo quy dinh tai Diéu
4,5, 6 ctia Thong tu s6 75/2015/TT-BTNMT [12].

2.2. Phuong phap nghién ctru

2.2.1 Thu thap so liéu, tai liu

S6 liéu, tai lieu th cap vé diéu kién tu nhién
(dac diém khi hau, thé nhuong, dia hinh...); tinh
hinh quan ly va stt dung dat dai. Ban dé dia chinh,
ban do hién trang stt dung dat, ban d6 quy hoach
st dung dat, ban do nén... phuc vu cho viéc
nghién cttu va xay dung dir lieu khong gian; s6 dia
chinh, s6 muc ke, s6 cap gidy ching nhan quyén
st dat, s6 theo doi bién dong dat dai, hoé so dang
ky bién dong dat dai va tai liéu giao dat, cho thué
dat, thu hoi dat, ban luu gidy ching nhan quyén st
dung dat... phuc vu xay dung dit lieu thuoc tinh.

Bao cao tinh hinh phat trién kinh té - xa hoi
(thuc trang phat trién kinh té€, chuyén dich co cau
kinh té, co s& ha tang, dinh huéng phat trién cong
nghiép, thi truong, phat trién do thi...) cta ving
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nghién cttu tai S Tai nguyén va Moi truong tinh
Nghé An, Phong Tai nguyén va Moéi truong thi
xa Thai Hoa, Chi nhanh Van phong DPang ky
quyén st dung dat thi xa Thai Hoa... Cac so lieu,
tai lieu duogc thu thap tie nam 2020 - 2024.

2.2.2. Phuong phap thong ké va xut If s6' liéu

Treén co sé thu thap va nghién ctru cac tai liéu,
sO liéu, tién hanh thong ké phan tich céc tai liéu,
so lieu dé co duogc dién tich, co cau cac loai dat,
thong ke dién tich theo muc dich st dung dé phuc
vu cho viéc xay dung co s& dit lieu va quan ly ho so
dia chinh tai dia ban nghién ctu.

2.2.3. Phuong phap GIS

Nghién cttu st dung cong nghé GIS trong viéc
bién tap, s6 hoda, chuin héa cac loai ban dé chuyén
dé dé lam dw lieu khong gian dia chinh va phan
tich khong gian chudn hoéa dix lieu. Dir liéu dia
chinh dia ban nghién ctru duoc xay dung bang
phan mém GIS, cu thé 1a phan mém ArcGIS. Qua
trinh xay dung duoc thuc hién theo trinh tu sau:

- Xir Iy, tong hop thong tin, tai liéu, so liéu va
ban do thu thap

Ban d6 dia chinh: Chinh ly n¢i dung, chuin
hoa ban dé theo quy dinh vé ky thuat chuin da
lieu dia chinh cta Thong tu s6 25/2014/TT-
BTNMT cua B9 Tai nguyén va Moi truong quy
dinh vé ban d6 dia chinh; dinh dang chuan di liéu
dang DGN [13].

Ban d6 hien trang st dung dat: Hiéu chinh
thong nhat noi dung thong tin véi ban do dia chinh
dé dam bao dong bo dit lieu, chudn héa noi dung
thong tin theo Thong tu s6 28/2014/TT-BTNMT
ctia Bo Tai nguyén va Moi truong quy dinh vé
thong ke, kiém ke dat dai va lap ban d6 hién trang
st dung dat [14] va Thong tu s6 04/2013/TT-
BTNMT cua Bo Tai nguyén va Méi truong quy
dinh vé xay dung co s¢ dir lieu dat dai; dinh dang
chuén dir liéu dang DGN [15].

- X4y dung co so dit liéu

Chuin hoa dinh dang dit lieu: Sau khi da
chuin hoa ban d6 dia chinh, ban do hién trang st
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dung dat, cac dir lieu ban do nay duoc chuyén
sang ArcGIS dé tiép tuc so hoa, hoan thién day du
dir lieu. Thiét ké cau truc dit lieu cho cac doi tuong
duoc tao lap dén dén timg thta dat (ID) doi voi
ban do dia chinh.

Nhap céc thong tin lién quan dén cac thira dat
vao dix lieu thuoc tinh; thong tin vé cha st dung,
s6 chtmg minh thu nhan dan hodc s6 thé can cudc
cong dan, s6 phat hanh gidy chimg nhan quyén st
dung dat doi voi thia dat da duoc cap gidy chimg
nhan quyén st dung dat...

Tich hop cac 16p thong tin tir cac loai ban doé
dé tao lap DLDC cua dia ban nghién ctru day dua,
chinh xac, cap nhat. Cac thong tin trong dix liéu
duoc quan ly, khai thac trong hé thong thong tin
thong nhat. DLDC duwoc xay dung theo Thong tu
s6 05/2017/TT-BTNMT cta Bo Tai nguyén va
Moi truong quy dinh vé quy trinh xay dung co s&
dir lieu dat dai [16] va Thong tu s6 75/2015/TT-
BTNMT cua B Tai nguyén va Moi truong quy
dinh ky thuat vé xay dung co s& dir lieu dat dai
[12].

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Quy trinh xay dung DLDC

DLDC duoc xay dung theo Chuwong II, Muc 1,
Thong tw s6 05/2017/TT-BTNMT cta Bo Tai
nguyén va Moi truong dugc thé hién ¢ hinh 2. Dt
lieu khong gian dat dai nén duoc xay dung dé lam
co s& xay dung, dinh vi dit liéu khong gian dia
chinh va viéc xay dung dir lieu khong gian tién
hanh dong thoi dit liéu khong gian dat dai nén voi
dit liéu khong gian dia chinh [16].

Chuén hoa dir liéu va phan 16p cac doi tuong
thong tin khong gian theo chudn DLDC va chuin
thong tin dia ly co s& quoc gia tir ndi dung ban do
dia chinh s6. Chuyén déi va gop cac lop doi tuong
thong tin khong gian vao co s& dit liéu theo don vi
hanh chinh xa. Chuyén déi dinh dang dir lieu tir
phan mém Microstation (*.dgn) sang dinh dang
shapefile (*.shp) cho timg lop thong tin theo
nguyén tac vé phan lop thong tin duoc quy dinh
theo quy pham vé co s¢ dix lieu dat dai [12].
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Chuén bi, thu thap tai liéu, di liéu

-1

— - - $6 muc ké, sé dia chinh, két qua ké khai dang
Ban d6 dia chinh méi nhat dang s6; ban kY. thong tin thu thiap khi do dac; so dang ki
@6 hién trang s dung dat mdéi nhat bién déng... cdc loai ho so dia chinh
Xay dung dit liéu khéng gian nén Xay dung di¥ lidu thude tinh

va dir liéu khong gian dia chinh

< v S e v W

Chuén hoa. Chuyén dbi Nhap thong Chuin Nhip bd Quét tai
s6 hod bd cac 16p tin diéu tra hoéa cic sung théng liéu dé luu
sung cac 1ép thong tin chohcéc 10’13 1‘?’"13 thi"flg tin vé thira trong co s@
théng tin khéng gian théng tin tin thude dét, cha s de ligu
khong gian tinh dung dat

khoéng gian

Kiém tra di lidu khéng
gian, dit liéu thude tinh

A 4

Dir liéu khong gian

Xy dung di¥ lidu ¥

Dit liéu thude tinh
\.\_\_\_‘_‘_-__—-_._—_'_'___/
> DLBC «

\-\_._\_‘_____-_-__—__-_._._____,_,_/

Hinh 2. Trinh tu thye hién xiy dung DLDC
3.2. Thiét ké moé hinh DLDC khong gian va dit liéu thuoc tinh dia chinh duoc
Thuc hién theo quy dinh ky thuat vé co s& dit  thiét ké gdm cac lop, nhom dit lieu duoc thé hién &
lieu dat dai tai Thong tu s6 75/2015/TT-BTNMT  hinh 3.
cua Bo Tai nguyén va Moi truong [12]. D liéu

: =7 Lop dudng chi gici
Lép thua dat op & CLEl
R w_ v quy hoach
Lép tai san gén lién Dt lidu Lép mbe gidi quy
voi dat “ | khonggian | - hoach
dia chinh
Lép duong chi gici “ Lép moc gidi hanh
hanh lang antoan | 4"~ *| lang an toan bao vé
bao vé cong trinh cong trinh
Dit liéu vé tai san gan lién véi Dit ligu vé
dat thira dat Dt li¢u tinh trang phap ly vé
LA ‘ ," quyen st dung dat, quyén quan
% . Iy dat, quyén so hiru tai san gan
" ~ lién véi dat
Du li¢u vé quyen str dung dat, Dit liéu —
quyén quan ly dat, quyen sohtu [*""°| tjuactinh |- ™| cho sohiu taisan ganlién voi
tai san gin lién v&i dat dia.chinh dat. ngwdi quan 1y dat
# : J \\

Céc dit liéu khac c6 lién quan Dit liéu veé sur thay doi trong
61 thira dat sir dyng va s hir » 4| qua trinh sir dung dat va s& hitu
tai san gan lién vai dat tai san gan lién vai dat
Hinh 3. So @6 DLDC
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Class. Dt li¢u khéng gian dia

ThuaDat

TaiSanGanLienVoiDat

MocGioiHanhLangAnToan

+ thuaDatID: ID
+ maXa: varchar[5]
+ soHieuToBanDo: int

+ taiSanID: ID

+ loaiDat: vachar[20]
+ geo: GM_ Polygon

+ maXa: varchar[5]

iTai i i +loaiHanhLangAnToanBao
+ soThuTuThua: int +loaiTaiSanGanLienVoi 2 gAn
+ trangThaiDangKy: int Dat: int Ve: int .
+ dienTich: float + tenTaiSan: + tenCongTrinh:
' characterstring[50] characterstring[100]

+ geo: GM_ Polygon

BaoVe

+ mocGioiHanhLangID: ID

+ geo: GM_ Point

DuongChiGioiQuyHoach MocGioiQuyHoach DuongChiGioiHanhLangAn
ToanBaoVe
+ duongChiGioiQHID: + moiGioiQHID: ID + chiGioiHanhLangID: ID
D + loaiQuyHoach: int +loaiHanhl.angAnToanBao
+loaiQuyHoach: int + ghiChu: Ve: int
+ geo: GM_ Line characterstring[100] + tenCongTrinh:
+ geo: GM_ Point characterstring[100]
+ geo: GM_ Line

Hinh 4. Thiét ké cac 16p dir lieu khong gian dia chinh

Treén co sé dac thu cua dix liéu, moé hinh DLDC
duoc thiét ké nhu hinh 4.

3.3. Xay dung DLDC

Mo hinh hoan thién DLDC duoc dé xuat qua
hinh 5.

Trong do6, s6 hoa cap nhat dir lieu bao gom:
Cac dir lieu khong gian (ban dé), dir lieu thuoc
tinh va cac dix lieu khac. Chuédn hoa dir lieu khong
gian va di liéu thuoc tinh, cac di liéu thudc tinh
thu thap tir nhiéu nguon duoc chuyén déi va luu
trit duoi dang cac file Excel, cac dir liéu nay duoc

nhap vao hé thong dix lieu va dong bo dir lieu voi
co so dit liéu ban do thong qua phan mém ArcGIS,
dit lieu khong gian duoc chuidn hoéa bang
Microstation két hop gCadas. Khai thac thong tin
bang cach 1ap bdo cdo, trich xuat dix liéu theo cac
yéu cau cua nguoi st dung.

Dit liéu dia chinh ho tro nguoi dung céac chic
nang thong ke, tim ki€ém dé phuc vu cho cac nhu
cau tra cttu thong tin doi voi thira dat &, bao cdo,
thong ké dién tich theo don vi hanh chinh
x4a/phuong.

Quaén tri
hé théng

Diz liéu
khéng gian

Diz liéu
thudc tinh

Hinh 5. M6 hinh hoan thién DLDC
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3.3.1. Chuan ho4 dir liu

Chuén hoa dir liéu 1a cong viéc quan trong dé
quan ly va st dung thong nhat co s¢ dit lieu, dam
bao qua trinh tich hop, xt ly, khai thac tot nhat.
biéu nay doi hoi dir liéu phai duoc chudn hoa ban
dé dia chinh khu vuc nghién ctru trudce khi chuyén
déi dir lieu vao phan mém.

Cong tac chudn hoa dit liéu ban do duoc thuc
hién theo nhiéu cong doan phtc tap nhu: Chudn
lai cac 16p ban d6 thong nhat gita cAc manh ban
do, cat ghép cac manh theo ranh gi¢i hanh chinh,

ti€p bién gitta cac manh ban d6, chuin lai cach
danh so6 thtra, kiém tra topology, lam tron duong,
cat bé cac doan thira ctia cac duong tai cac diém
giao nhau, x6a duong bi truing nhau (Duplicate),
noi cac doan ho ctia duong.

Chuin DLDC quy dinh 3 doi tuong lién quan
dén dir lieu vé thira dat nhu sau: Thita dat thuoc
tinh; thita dat khong gian theo mo hinh khong
gian topology; thira dat khong gian theo mé hinh
khéng gian hinh hoc (Hinh 6).

de66.dgn [2D - V7 DGN] - MicroStation V8i (SELECTseries 3) = X
Fle Edt Element Setings Tools LUtities Workspace Window Help gCadas gCadas
@& v [l -.JvEJvEgv D v D> vgvﬂvavgvﬁvﬁv‘qvwvw C{:.&@
Tasks *1¥ _; | E
B e
19 O BLELE G (&

‘;;Tasks v[ WJ"‘:'- §
&l

M.FU ‘b.ﬂ:"»ﬂ!—.‘ ﬁ»ﬂ b
m»% ﬂ!"»

Bien Tap ¥ A

gCadas

Topology

Nong g,
Bang Hidu

Ban dd tong

Ban dé dia chinh

Y Drawing = A

4R+ N
2 s Ha so thira dat
/\‘/‘ m "<J I ( g . X
. Ban da lém nghiép
quc v @ H8 s lim nghiép
QOJon Din dién déi thire
m o aR
R ﬂ iﬂﬁ H ?‘\‘2; ')]
& o
o B
PO 0
1B 3° o O By
A 5
L W I P 1Y
A ic 4}

A

{_'lTagkg II 4 Project Explorer J

Héthéng Bindé Hoso Cosodiliéu CosddirlieuTr?5 Biéndong Céngey Kigmké Théngkécipxé Trogitp
Nhgpsslieudodac » |9 55 | B [4] ¥

4 Tim 16i diliéu

4 Stra 16i thil cong

4 Sira I6i tu dang

Téi gian dinh cho ban vé
Tgo thira dét tir ranh thira

Tao thia dét cho nhiéu to

Tao viing nha

Tao viing nh cho nhiéu to

VE lgi thia dét tirtopology

Hinh 6. Mot buéc chudn hoa manh ban dé dia chinh s6 66 ctia xa Pong Hiéu bing phin mém gCadas

3.3.2. Chuyén doi dir li¢u

Ban dé dia chinh duoc thanh lap, quan ly va
luu trir dir lieu bang phan mém Microstasion. Day
la phan mém chuyén ding duoc dung dé thanh lap
va quan ly ban do, hd so dia chinh. Dt liéu luu trie
trong Microstation 1a dir liéu dang do hoa, khong
c6 dit lieu thudc tinh nhu cac phan mém GIS khac.
DPiém han ché ctia phan mém nay la khong hé tro
lien ket dix lieu khong gian va dit lieu thuoc tinh.
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Dé stt dung nguén dit lieu tir phan mém nay,
can bien dich dir liéu thong tin cta cac doi tuong
trong Microstation du6i dang file (*.dgn) va
chuyén di liéeu sang dinh dang shapefile (*.shp)
ctia pham mém khac dé xi ly va lién két dix lieu
phi hinh hoc va d@ liéu hinh hoc. Trong nghién
ctru nay, da st dung phan mém ArcGIS @é thuc
hién quy trinh chuyén d6i dinh dang dix lieu caa
ban do6 dia chinh tr phan mém Microstation
(*.dgn) sang (*.shp) dinh dang phan mém ArcGIS.
Két qua duoc thé hién ¢ hinh 7.
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Sitdung bn | Chudn biban do diachinh | Lop thong tin thia dat
dé dia chinh — A e R
da chuin hoa Lop thong tin giao thong
dir lieu v < Lop thong tin thay hé
Phan 16p thong tin theo , DT .
timg d6i twong trén ban do Lop thong tin tai san (taisan.dgn)
4 4 *
dia chinh (*.dgn) Lop thong tin diém khong ché
\_ (diemkhongche.dgn)
Stt dung phan
mém ArcGIS T
-~ Lop thong tin thira dat
v (Thuadat.shp)
Chuyén déi dinh dang di
lieu (*.shp) Lop thong tin thuy he

< (Thuyhe.shp)

\ 4

Lop thong tin tai san (taisan.shp)

Lam sach dix liéu

\_ Lop thong tin diém khong ché
(diemkhongche.shp)

A\ 4

Luu trit dix lieu

Hinh 7. So 6 quy trinh chuyén d6i dit liéu tir dinh dang phan mém Microstaion (*.dgn) sang dinh dang
shapefile (*.shp) bing phin mém ArcGIS

Moi shapefile trong ArcGIS chi cé thé chira
cac d6i tuong cung loai (diém, duong, ving hoic
mo ta - anotation). Trong khi d6, mot file
Microstation thuong chta nhiéu loai doi tuong
cung mot luc. Do d6, khi chuyén dix liéu tir cac file
loai nay sang dinh dang ctia ArcGIS, can phai phan
l6p thong tin theo cac doi twong trén ban do dia
chinh, sau d6 chuyén lan luot ting loai doi tuong
vao riéng timg shapefile.

Cac doi tuong duoc phan theo nhom doi tuong
diém, duong, viing va cac chir, ky hiéu mau sac thé
hién cac do6i tuong trén ban dé duoc bién tap theo
quy pham ctia B6 Tai nguyén va Moi truong [13].
bé phuc vu cho cong tac xay dung co so dit liéu
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dat dai, phai thuc hién phan l6p thong tin va tao
bang thudc tinh cho cac 16p thong tin. Co sé di
litu khong gian dwoc phan thanh cac lop chinh
sau: Lop co so dir lieu chung gom dir lieu doi
tuong dang diém UBND xa, tram x4, hé toa do...;
16p thira dat gdém dat san xuat nong nghiép, dat &,
dat chuyén dung, dat nghia trang nghia dia...; lop
dat giao thong gém hé thong giao thong trong
toan vung nghién ctu; 16p dat thay hé gom hé
thong thiy hé trong toan viung nghién ctru; 16p tai
san gém nha &, cong trinh trén dat, cay, ring san
xuat...

Két qua sau khi chuyén sang .shp file duoc thé
hién & hinh 8.
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Hinh 8. K&t qua chuyén tir dinh dang(*.dgn) sang dinh dang shapefile (*.shp)

3.3.3. Xay dung dir liéu

Két qua xay dung DLDC duoc thé hién ¢ hinh 9.

Dit lieu khong gian dia chinh gom 6 16p thong
tin duoc xay dung theo Thong tu s6 75/TT-
BTNMT cta B6 Tai nguyén va Moi truong [12].
Dir lieu thuoc tinh gom: Dir lieu vé thia dat; da
lieu vé nguoi st dung dat, chtt sé hitu tai san gan
lién voi dat, nguoi quan ly dat; dix liéu vé tai san
gan lién voi dat; da lieu vé quyén st dung dat,
@ DongHieuNghiaMyNghiaThuan - ArcMap

quyén quan ly dat, quyén sé hitu tai san gan lién
voi dat; dir lieu vé tinh trang phap ly vé quyén st
dung dat, quyén quan ly dat, quyén s& hitu tai san
gan lién voi dat; dir lieu vé su thay déi trong qua
trinh st dung dat va s& hiru tai san gan lién voi dat;
cac di lieu khac c6 lién quan toi thira dat duoc xay
dung theo Thong tu s6 75/2015/TT-BTNMT cua
B0 Tai nguyén va Moi truong [12].

e Ox
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Hinh 9. Dit liéu dia chinh khu vic nghién ctru
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3.3.4. Khai thdc DLPC hé tro quan Ii dat dai
hién dai bang phan mém GIS

ArcGIS 1a mét phan mém heé théng thong tin
rat manh, c6 thé thu thap so liéu véi so lwong 16n.
Co s¢ dir lieu duoc luu trie c6 thé duoc cap nhat
mot cach nhanh chong, dé dang. Chat luong dir
lieu duogc quan ly, xit Iy va hiéu chinh tot; dé dang
truy cap, phan tich so liéu dit liéu tir nhiéu nguon,
nhiéu loai dir lieu khac nhau. Hon nita, ArcGIS
khong chi ¢é cac cong cu xit Iy, phan tich co s dix
liéu ma con c6 thé phan tich, tinh toan, chéng xép
dir liéu va bién tap ban doé hiéu qua, giap khai thac
stt dung DLDC phuc vu quan ly dat dai.

Khi co bat ki thay ddi nao vé thira dat, nhu
thay ddi vé chu st dung dat, dien tich, ranh gidi
thira dat,... hodc bat ki thay d6i nao déu duoc cap
nhat ngay vao di lieu. Nho do, nhitng thong tin vé
thtta dat déu duoc cung cdp mot cach nhanh

choéng, chinh xac phuc vu céng tac quan ly.
¢]
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dong dat dai.

Hinh 10 thé hién viéc tra cttu thong tin thira
dat s6 31, to ban @6 so6 65 xa Pong Hiéu. Sau khi
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sat duoc. Nhu vay, nguoi quan ly khong chi nam
duoc tat ca cac thong tin vé thira dat ma con nam
1o ca vi tri khong gian cta thtra dat, diéu nay mang
lai hiéu qua cao cho cong tac theo doi, quan ly dat
dai.
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Hinh 10. Tim kiém thong tin thita dat s6 31, to ban d6 s6 65 x4 Pong Hiéu, thi x4 Thai Hoa

Hinh 11 mo ta truong hop muén tra ciu
thong tin ctia mot thira dat bat ky trén ban do. Tat
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ca cac thong tin vé thira dat hién thi day dua, chi tiét
cho nguoi dung tién theo doi, quan ly. Ngoai ra, di
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lieu dia chinh trén GIS con c6 thé dung dé tich
hop, chuyén d6i, trao déi dit lieu phuc vu cho cac
muc dich quan li khac nhu: Tiép tuc xay dung dir
lieu gia dat tich hop v6i phan mém tinh thué st
dung dat; tich hop voi hé thong thong tin dat dai
trong xay dung va quan li dir lieu gia dat; ho tro
cong tac thong ke, kiém ke dat dai...

Két qua nghién ctru nay cho thdy, loi thé khi
ap dung cong nghé trong xay dung va quan ly khai
thac DLDC trong quan ly dat dai hién dai. Trong

khi d6, cac nghién cttu khac chua tap trung vao
xay dung DLDC ma chi tip trung nghién ctu xay
dung dit lieu thong ke kiém ke dat dai [17], di liéu
gia dat phuc vu quan li tai chinh dat dai [18], danh
gia thuc trang va dé xuat giai phap nang cao hiéu
qua xay dung va khai thac co so DLDC [19].
DLDC 1a co s& cho quan ly dat dai, vi vay can tap
trung xay dung dong bo dé hé tro hiéu qua cho
cac ndi dung cta quan li dat dai nhu: Thong ké
kiém ké, tai chinh dat dai...
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4. KET LUAN

Xay dung di liéu dia chinh két hop GIS voi
Microstation V8i, gCadas sé giup dong bo dit lieu
khong gian va thuoc tinh, thuin tién trong xay
dung, cap nhat DLDC, dam bao tinh thoi s ctia bo
dix liéu, hé tro hiéu qua trong quan i dat dai hién
dai. Tuy nhién, quy trinh van hanh, noi dung cau
trac DLDC va hé thong hé tro khai thac dit lieu

van con nhiéu bat cap. D€ nang cao hiéu qua, can
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Hinh 11. Tra ctru théng tin ctia mét thira dat bat ky trén DLDC

kién toan chinh sach, quan li van hanh DLDC,
nhat 1a viéc cap nhat bién dong thuong xuyén dé
dam bao tinh hién thoi cta bo dit lieu, khi d6 mai
phat huy toi da hiéu qua ctia DLDC trong linh vuc
quan 1i dat dai theo xu thé chuyén dai so.
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APPLICATION OF GIS TECHNOLOGY COMBINED WITH MICROSTATION V8I SOFTWARE AND
GCADAS TO BUILD CADASTRAL DATA TO SUPPORT MODERN LAND MANAGEMENT
IN THAI HOA TOWN, NGHE AN PROVINCE

Pham Thi Ha', Ho Viet Duc Anh?,

Nguyen Kim Duc?, Do Chi Tung Lam? Nguyen Quang Thi?

1School of Agriculture and Resources, Vinh University

“Student of Land Management, School of Agriculture and Resources, Vinh University

?Faculty of Resources Management, Thai Nguyen University of Agriculture and Forestry
Summary

Cadastral data is an important component in the modern land management system, used to build
and spatially locate other data of the national land database; helping state management agencies,
businesses and people easily access and use land information accurately, transparently and
effectively. The objective of this study is to use Microstation and gCadas software to digitize and
standardize maps - cadastral records, then combine GIS technology, use ArcGIS software to build
and complete spatial data, attributes to build multi-objective cadastral data to serve modern land
management. In this study, cadastral data was constructed from 159 cadastral map pieces, of
which 76 pieces were at a scale of 1/2000, 83 pieces were at a scale of 1/1000 with 32,338 land
plots combined with cadastral records of Dong Hieu, Nghia My, Nghia Thuan communes, Thai
Hoa town, Nghe An province. The constructed data will provide spatial and attribute information
such as location, shape, size and information of land plots quickly and with high accuracy,
supporting land statistics and inventory, compensation for site clearance, planning for land
management and use, etc., which is the basis for multi-purpose land management at the local
level.

Keywords: Cadastral data, land management, Thai Hoa.
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67 | 2024_240 DT5 Nong | NeuyénXuanThu,
nghiép Lé Thi Thoa, Pang
Van Duyén, Pham
Dau tuong - Glycine Xuan Hoi, Vo Thi
max (L) Merr Minh Tuyén, Pham
68 | 2024_241 DT-2 .
Thu Hang, nhém tac
gia Du an DA15-
4.0/2019
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D6 Van Ding,
Nguyén Van Thu,
Nguyén Xuan Théng,
69 | 2024 245 SW316 C‘({T‘y\e;f (‘;al? a\‘;?
an Vian Cuong, Vit
Vien Vin Liét, Pham
Nghién ct uang Tuan
20/12 ) ) ghienciu | Quang 7/01/
/2024 Ngo - Zea mays L. Khong va Phat Vi Van Liét, Pham 2025
trién cay Quang Tuan,
trong Nguyén Trung Dic,
70 | 2024_246 VNUA191 Nguyén Thi Nguyét
Anh, Vi Thi Xuan
Binh, Tran Van
Quang
71 | 2024_247 DEKDUTCHMASTER Cong ty
TNHH Dekker
) ekke
72 | 2024248 23/12 DEKMYGIFT Hoa ctic- Fresh Breeding | Cornelis W. Dekker 7701/
/2024 Chrysanthemum L. Studio 2025
73 | 2024_249 DEKRESQ Innovations| 2V
74 | 2024_250 DEKSKIPPY Asia
Cong ty
25/12 Cay tric - TNHH 6/01/
75 | 2024_255 /2024 Hoang Truc bat Viet Schizostachyum Khong MTV Nong | Nguyén Tri Nghiép 2025
Brachycladum yellow Trang
Island
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Van phong Bo ho Giong cay trong - Cuc Trong trot cong bo cap bang bao ho giong cay trong sau:

QUYET PINH
Vé viéc cap Bing bao ho giéng cay trong

TT| S6 don Sé bang Ten giong Tén loai Chi so hl;:ébang bdo Tac gia giong I\gz;y
. . . T T2 U 01/11/
1 {2020_113 | 141.VN.2024 | Loc Huwong |Lua- Oryza sativa L. Lé Thi Bay Lé Thi Bay 2024
Tac gia chinh: Tran
Manh Bao
va dong tac gia: ThS
bang
) ) Cong ty C6 phan Tap | Cao Cuong; ThS Tran | 01/11/
2 12020_162 | 142.VN.2024 TBR125 Lua - Oryza sativa L. doan Thaibinhseed Thi Tiéc, 2024
KS Tran Thi Duyén, KS
Tran
Thi Phuong, Nguyén Thi
Diép
Téac gia chinh Lé Diic
Vién Khoa hoc ky Ding va
. . Dua luéi - Cucumis | thuat Nong nghiép dong tac gia Vi Van 01/11/
3 | 202399 | 143.VN.2024 | Hoang Ngan meloL. Duyén hai Nam Trung Khué, Ho 2024
Bo Huy Cuong, Ly Nit CAm
Duyén
Mai Van Hao, Phan Coéng
Kién, Lé Trong Tinh,
Phan Van Tiéu, Pham 5/11/
4 | 2021_96 | 144.VN.2024 NHO01-152 Van Phuéc, Pham Trung
<7 N > | 2024
. L . Hiéu, Vo Minh Thu, Nai
Vién Nghién cttu Bong \ x
. o Thanh Nhan, Nguyén
Nho - Vitis L. va Phat trién nong STx s T
. < Thi Liéu, Ha Thi Thuy
nghiép Nha Ho
Mai Van Hao, Phan Coéng
Kién, Phan Van Tiéu, 5/11/
5 | 2022_18 | 145.VN.2024 NHO04-102 Pham Vian Phudc, Pham
i X X . 2024-
Trung Hiéu, Nguyén Thi
Liéu, D6 Ty
SUPER Bing6 — Cucurbita | Coéng ty TNHH Hat Cong ty TNHH Hat 8/11/
6 |2022_124 | 146.VN.2024 DREAM 63 moschataDuch Giong Tan Loc Phat Giong Tan Loc Phat 2024
KIM HOANG | Dualé - Cucumis East-West Seed East-West Seed 29/11/
7| 202270 | 147.VN.2024 HAU HMT meloL. International Ltd. International Ltd. 2024
R . A, . Ngo6 Thi Minh Tam, 6/12/
8 |2023_162 | 148.VN.2024 VN205 Ngo — Zea maysL. | Vién Nghién citu Ngo Nguyén Van Truong, 92024
Nguyén Phuc Quyét,
Nguyén Thi Anh Thu,
Bui Dc Hai, Ta Thi 6/12/
9 |2023_163 | 149.VN.2024 VN194 Ngo — ZeamaysL. | Vien Nghién ctru Ngo | Thuy Dung, Nguyén Thi 2024
My Duyén, D6 Thi Van,
Nguyén Thi Ngoc Anh,
Vuong Huy Minh
Dau tay - Fragaria x 16/12/
10| 2021_138 | 150.VN.2024 A13-26 ananassa Duchesne | MASIA CISCARS.A | Enrique Masia Serrador 2024
ex Rozier
11|2021_139 | 151.VN.2024 | A13-29 Dau tay - Fragaria X | \/aJa CISCARSA | Enrique Masia Serrador | -0/ 12/
ananassa Duchesne 2024
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ex Rozier
Dau tay - Fragariax | Florida Foundation 16/12/
12| 2022_03 | 152.VN.2024 | FL 13 26 134 | ananassa Duchesne Seed Vance M. Whitaker 2024
ex Rozier Producers, Inc.
Kiwi — Actinidia
. ) ZESPRI GROUP 16/12/
13| 2022_71 | 153.VN.2024 ZES008 c[zm'enszs Yar. LIMITED Russell Lowe 2024
chinensis
Viét quat - .
T Mountain Ble . 16/12/
14| 2024_47 | 154.VN.2024 | RIDLEY 1602 Vaccinium Orchards Pty Ltd. Ridley Bell. 2024
corymbosum L.
Viét quat - .
U Mountain Ble . 16/12/
15| 2024_66 | 155.VN.2024 | RIDLEY 1607 Vaccinium Orchards Pty Ltd. Ridley Bell. 2024
corymbosum L.
16| 2021 92 | 156:VN.2024| HC168 | Liia- Oryza satival, | 078 ¥V €0 phan Nong Cong ty C6 phan Nong | 17/12/
nghiép mién Trung nghiép mién Trung 2024
A . e, . Vuong Huy Minh, 17/12/
17 | 2019_83 | 157.VN.2024 VN116 Ngo — Zea maysL. | Vién Nghién citu Ngo Nguyén Van Canh 2024
Cong ty C6 phan . .
, . o N .. | Duong Thanh Tai, Pang | 17/12/
18| 2020_99 | 158.VN.2024 HG244 Lua - Oryza sativa L. G12ng c‘ay trqr}g -Va‘a Van Tan, Lé Thanh Lan 2024
nuo6i Thita Thién Hué
. = e, . Nguyén Van Thu, 17/12/
19 | 2024_158 | 159.VN.2024 NT98 Ngo — Zea maysL. | Vién Nghién citu Ngo Nguyén Van Viong 2024
Nguyén Tién Truong,
. o o _ | Bui Van Hiéu, Nguyén | 17/12/
20| 2024_80 | 160.VN.2024 GL-777 Ngo — Zea maysL. | Viéen Nghién cttu Ngo Duy Duyén, Vit Duy 2024
Tuén, D6 Viet Tiep
Vién Lua dong bang Nguyén Khac Thing,
, . song Ctru Long, Cong | Nguyén Thuy Kiéu Tien, | 17/12/
21| 2021_37 | 161.VN.2024 OM468 Lua - Oryza sativa L. ty C6 phan Tap doan | Trin Neoc Thach, Pham | 2024
Thaibinh Seed Thi Mui
Nguyén Ditc Thanh, 20/12/
2212024_155 | 162.VN.2024 MK399 Ngo — Zea maysL. | Vién Nghién cttu Ngo |Diang Ngoc Ha, Mai Xuin 2024
Triéu
Nguyén Ditc Thanh,
Dang Ngoc Ha, Mai Xuan 20/12/
23 12024_156 | 163.VN.2024 ST889 Ngb6 — Zea maysL. | Vien Nghién cttu Ngo | Triéu, Kiéu Quang Luan, 2024
Nguyén Phuong Thao,
Lé Quy Kha
Nguyén Ditc Thanh,
. . e . Dang Ngoc Ha, Kiéu | 20/12/
24 | 2024_157 | 164.VN.2024 S510 Ngo — Zea maysL. | Vién Nghién citu Ngo Quang Luan, Nguyén 2024
Van Dién
bang Ngoc Ha, Nguyén
. . e _ | Thi Nhai, Nguyén Van | 20/12/
25| 2024_92 | 165.VN.2024 DbH17-5 Ngo — Zea maysL. | Vién Nghién citu Ngo Dién, Nguyén Hiu Hing,| 2024
b6 Vian Ding
bang Ngoc Ha, Nguyén
. . e, _ | Thi Nhai, Nguyén Van | 20/12/
26 | 2024_93 | 166.VN.2024 TC14-1 Ngo — Zea maysL. | Vién Nghién citu Ngo Dién, Nguyén Him Himng,| 2024
D6 Van Ding
, ) Cong ty C6 phan Dau . . 20/12/
271 2021_76 | 167.VN.2024 ADI 188 Lua - Oryza sativa L. tur Thurong mai va Phat Lé Thanh Hai 2024
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trién Nong nghiép ADI
2 , ) Cong ty TNHH Hat R . 20/12/
28 | 2021_88 | 168.VN.2024 | HANA SO 8 | Lua- Oryza sativaL. gidng HANA Leé Thanh Hai 2024
Cong ty TNHH Mot . P —
29 [ 2024_113 | 169.VN.2024 QC11 Lia - Oryza satival. | thanh vien Gidng cay | Suyeén Xuan Ky, Lé Van| 20/12/
N 5 . Lam 2024
trong Quang Binh
Cong ty TNHH Mot Cong ty Hitu han CP 20/12/
30 [2024_114 | 170.VN.2024 KH805 Lua - Oryza satival.. | thanh vién Giong cay | Giong cay trong Khoa
A 5 \ N . 2024
trong Quang Binh Hoi, Trung Quoc
. ) Vi Lang Son, Luu Quy | 20/12/
31|2022_135|171.VN.2024 SvVo02 Ngo — Zea mays L. Vi Lang Son Kong 2024
. . Cong ty TNHH Hat | D6 Thanh Tung, Vuwong | 26/12/
3212019_112 | 172.VN.2024 AV997 Laa - Oryza sativa L. gidng Viet Van Kha 2024
Truong Pai hoc Nong X
33 |2024_167 | 173.VN.2024 |  BN211 Ngo - Zea maysL. |Lam thanh phd Ho Chi| \8uyen Phuong, Duong | 26/12/
, Thi Hoang Van 2024
Minh
Tran Htru Dat, Le Thi
Cong ty C6 phan Nong | Huong, Truong Dic Huy, 96/12/
34| 2022_82 | 174.VN.2024 HG 507 Lua - Oryza sativaL. | nghiép An Dat Thanh | Giang Duc Hiép, Ngo 2024
Ha Giang Van Nhich, Tran Minh
Htu
Cong ty C6 phan bau 26/12/
35(2020_191 | 175.VN.2024 | Viet Nép 68 | Lua- Oryza sativaL. |tu Thuong mai va Phat| Nguyén Thi Bich Hop 2024
trién Nong nghieép ADI
Cong ty C6 phan Xuat < .. ..
36| 2022 06 | 176.VN.2024 | NépHV9S | Lita- Oryza sativalL. | nhap khiu va Bau tur | SuYen Thai Hung, Bui | 26/12/
Hp Binh Bong 2024
Cong ty C6 phan . P
37 12020_201 | 177.VN.2024 BG8 Laa - Oryza satival.. | Giéng cay trong Bac Co?g tSZCO p}_’lan Qlong 26/12/
: cay trong Bac Giang 2024
Giang
. . Vien Cay luong thuc | Ngo Doan Tai, Nguyén | 26/12/
38| 2020_78 | 178.VN.2024 HDR7 Laa - Oryza sativa L. va Cay thyc phim Thi Mién 2024
Thuong Loc , . Cong ty TNHH Bao vé | Nguyén Hiou Hy, Hoang | 26/12/
3912023_125 | 179.VN.2024 219 Laa - Oryza sativa L. thue vat Sovifarm Van Thuong 2024
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QUYET PINH
Vé viec dinh chi hiéu luc Bing bao ho giéng cay trong
Van phong Bao h¢ Giong cay trong méi - Cuc Trong trot cong bo dinh chi hiéu luc bang bao hé giong cay
trong sau:

STT| S6bing | S6 don | Tén giong | Téen loai Teén cht s hitu/Dai dién cta cht sé hitu Thot f;a:g(zi;h chi
Trung tam Nghién cttu va Phat trién Dau d6, Vien
bau Cay luong thuc va
1 |39.VN.2022|2021_142 DT35 tuong Cay thuc phim 02/8/2024
2 |40.VN.2019| 2016_21 TL115 Laa Cong ty C6 phan Dai Thanh 23/7/2024
3 |36.VN.2015| 2013_78 | OM9921 Laa 25/9/2024
4 |26.VN.2022|2021_166| OM22 Lia Vién Liia dong bang song Ciru Long 10/9/2024
5 |35.VN.2015| 2012_68 | OM6932 Laa 25/9/2024
6 [56.VN.2010| 2007_23 |[HR411120R| Lua Cong ty TNHH MTV Bioseed Viét Nam 13/01/2024
7 136.VN.2010| 2007_22 | Bio 404 Laa Cong ty TNHH MTV Bioseed Viét Nam 10/5/2024
8 [03.VN.2021|2018_164| YGH1603 Laa Cong ty CP Giéng cay trong Mua Vang 10/8/2024
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