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MUC LUC

NGUYEN KHUONG DUY, NGUYEN VAN TAM, NGUYEN VAN
DUNG, TO THI NGAN, BUI THI XUAN. Nghién ctu dac diém hinh

thai va giai phau cla loai lan Kim tuyén (Anoectochilus roxburghii

(Wall.) Lindl.) & huyén Tam Ddo, tinh Vinh Phic

NGUYEN MINH HUNG, NGO THI MINH HUYEN, HA VAN LONG,
TRAN THI LIEN, NGUYEN BA HUNG, TRINH MINH VU, NGUYEN
XUAN TRUONG. Nghién ctu nhan giéng vo tinh Iuan thiy
(Spirolobium cambodianum Baill.)

LE THI NGOC HAN, VO THI NGOC DIEP, NGUYEN VAN THANH.
T6i wu hoéa cac yéu t6 anh hudng dén kha nang sinh tong hop
enzyme fibrinolytic clia dong vi khuén Bacillus subtilis MLO1
NGUYEN BUC DUNG, TRAN MINH TIEN, LA TUAN ANH,
NGUYEN VAN HIEN, NGUYEN MINH QUANG. Nghién cttu chén
doan dinh dudng |4 dé xac dinh thigu hut va st dung phan bon phu
hop cho giong cam Sanh Ha Giang

pO VAN CHUONG. Nghién cltu quy trinh cong nghé san xuét tra 14
sen dang tui loc

DUONG THI PHUONG LIEN, DPOAN NGOC LIEU, VO THI NGOC
LIEU, LE DUY NGHIA, NGUYEN THI THU THUY. Anh hudng clia
do chin va vung tréng dén cac hop chat ¢ hoat tinh sinh hoc va hoat
tinh chéng oxy hoa clia cac phan trong qué mit Thai tinh Hau Giang
TRAN HOU THANH HUY, BUI THE VINH, HUYNH LE DAT, HUYNH
VAN TIEN, LUONG THI PHUONG LIEN, LE THI KIM LOAN. Kiém
soat Bacillus sinh bao tlr khang nhiét dé san xuat stra an toan va
gidm thiéu d&u chan cac bon

NGUYEN THANH HUNG, TRIEU QUANG QUAN, NGUYEN NGOC
NAM, LE HAI TRUNG. Danh gia hién trang cong trinh 6n dinh cira
s6ng mién Trung va dé xuat giai phap khac phuc

V0 NHU TAN, PHAN TRONG HUYEN. Nghién cttu lira chon c@ loai
tau thuyén khai thac hop Iy nguén lgi thly san viing bién ven b tinh
Quang Nam

TRAN TRONG PHUONG, PO THI TAM, NGUYEN DINH TRUNG,
NGUYEN BUC LOC. Panh gia mot s6 y&u t6 anh hudng dén viec
thuc hién quy hoach xay dung nong thén mdi tai huyén Thanh Mién,
tinh Hai Duong
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KHOA HOC CONG NGHE

NGHIEN CUU DAC DIEM HINH THAI VA GIAI PHAU CUA
LOAI LAN KIM TUYEN (Anoectochilus roxburghii
(Wall.) Lindl.) @ HUYEN TAM DAO, TiNH VINH PHUC

TOM TAT

Nguyén Khirong Duy?, Nguyén Van Tam!,
Nguyén Vin Diaing’, T6 Thi Ngan®, Bui Thi Xuan®”

Lan kim tuyén 1a vi thudc quy, duoc st dung phd bién trong y hoc ¢6 truyén. Nghién ctru nay tap
chung mo ta cac dac diém hinh thai, giai phau cta loai Lan kim tuyén duoc thu thap tai huyén
Tam Dao, tinh Vinh Phtic, nham xay dung bo dit lieu hinh anh chi tiét va chi ra dic diém khac
nhau vé mat hinh thai ctia loai Lan kim tuyén voi Anoectochilus setaceus. Két qua, da mo ta duoc
hinh thai, gidi phau ctia loai Lan kim tuyén va da chi ra mét s6 diém khac nhau so véi loai A
setaceus (Su hop goc ctia cua voi bau hoa, canh hoa va rau hoa). Tir d6, 1am co s& khoa hoc phuc
vu cong tac dinh danh, kiém dinh tinh dung va bao ton loai Lan kim tuyén duogc thu thap tai

huyén Tam Dao, tinh Vinh Phuc.

Tt khoa: Lan kim tuyén, dic diém hinh thai, gidi phau.

1. BAT VAN BE

Lan kim tuyén (Anoectochilus roxburghii
(Wall.) Lindl.), 1a mét vi thudéc quy va duoc st dung
tirlau doi & cac nuoc Pong Nam A [1]. Loai duoc liéu
dac biét nay c6 tac dung tang cuong stic khoe, bdi bd
khi huyét [2], [3]. Ngoai ra, Lan kim tuyén con cé
tinh khang khuin, tmg dung trong cac bai thudc
phong ngtra ung thw [4], binh 6n huyét ap, ho tro
diéu tri bénh gan [5], chong oxy hoa [5], [6], giam
mo& mau, khang viem va diéu hoa mién dich [4],
[6]. Hién nay, Lan kim tuyén ngoai tr nhién dang bi
de doa rat nghiém trong, c6 nguy co tuyét ching vi
bi thu hai nhiéu dé lam thudc. Loai thuc vat nay duoc
dua vao trong Sach D6 Viet Nam (2007) [7], hién
dang nam trong nhom bi nghiém c4m, han ché khai
thac [8], dong thoi ciing 1a loai thuc vat duoc ghi
nhan trong Danh luc D6 cay thuoc Viet Nam (2019)
[9], Thong tu 16/2022/TT-BYT [10] nham khuyén
cao bao vé loai duoc liéu quy nay.

O huyén Tam DPao, tinh Vinh Phuc, Lan kim
tuyén 1a mot trong nhimng thuc vat quy hi€ém, c6
nguy co bi tuyét chiing do ching c6 xu huéng moc
rai rac & nhiéu noi voi s6 luong khong nhiéu, kha

''Vién Dugc lidu
" Email: buithixuan.namdinh@gmail.com

nang tai sinh trong tu nhién kha thap va dang bi
thu hai toan bo cay.

Hién nay, cac nghién cttu & Viét Nam vé dac
diém hinh thai, giai phau ctia Lan kim tuyén chua
duoc tién hanh mot cach day da [7], [11], [12],
[13], gay nhitng nham 1an trong st dung va nghién
ctru. Chinh vi vay, “Nghién cuu dic diém hinh thai
va gidi phau cua loai Lan kim tuyén (Anoectochilus
roxburghii (Wall,) Lindl) ¢ huyén Tam Pao, tinh
Vinh Phuc”1a rat can thiét nham phuc vu cong tac
dinh danh, kiém dinh tinh dung, gép phan bao tén,
khai thac, phat trién bén vimg nguodn gen tir 2 loai
cay thuoc nay trong khu vuec.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat liéu nghién cttu

Tiéu ban cta Lan kim tuyén duogc thu thap tai
huyén Tam Dao, tinh Vinh Phuc va luu gitr tai
Phong Tiéu ban ctia Trung tAm Tai nguyén Duogc
lieu, Vién Duoc lieu (NIMM).

Hoa chat nhuom vi phau thuc vat: Javel,
carmin, xanh methylen, glycerol.

2.2. Phuong phap nghién ctru

Ap dung phuong phap so sanh hinh thai caa
Nguyén Nghia Thin (2007) [14] dé xac dinh tén
khoa hoc ctia mau, so sanh va doi chiéu véi khoa
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KHOA HOC CONG NGHE

phan loai va ban mo ta trong cac tai liéu. Cac anh
hinh thai dwoc chup bang camera (Canon EOS
70D) va kinh soi ndi (Zeiss Stemi 2000-C).

Phan tich dac diém vi hoc cta lat cat ngang
than (tuoi); cudng 14, phién va gan chinh cua thuy
la sinh san (twoi) theo Nguyén Viét Than (2003)
[15], Tran Van On (2004) [16], Lé Dinh Bich va
Tran Van On (2007) [17], Nguyén B4 (2009) [18].

Céac anh vi phau duoc chup bang kinh hién vi
quang hoc (Olympus BX53).

3. KET QUA NGHIEN CUU
3.1. bic diém hinh thai Lan kim tuyén

Dang song: Cay thao, moc bo dai, sat voi mat
dat (Hinh 1).

Hinh 1. C4c dang cay Lan kim tuyén
(A1-A3): Dang song v6i 14 mau luc va gan mau vang;
(B1-B3): Dang sdng véi 14 mau luc thdm va gan hong

Than: Thuong c6 mau xanh triang, d6i khi c6
mau nau do, nhan, chia lam 3 - 7 16ng, mai long dai 2
- 4,5 cm; ré thuong moc ra tir cAc mau trén than ré,
dai 2 - 9 cm, bé mat pht nhiéu 16ng don bao; than khi
sinh mang 2 - 4 14 moc sat dat, thuong moc thang
dung, mong nudc, dai 3 - 7 cm, thuong c6 mau xanh
trang hodac mau hong nhat, nhin (Hinh 1).

La: La moc xoan quanh than khi sinh, hinh
tring, gan tron & goc, chop hoi nhon va ngan, kich
thuoc 2 - 4,5 x 3 - 5 cm. Bé mit trén cta 14 muot
nhu nhung, c6 mau xanh hoac nau do6. Hé gan 14
mang ludi 16ng chim, thuong c6 5 gan goc. Cac
gan nay thuong c6 mau trang, vang hoac hong &
mat trén va ndi rat ro, hiém khi xuat hién gan mau
xanh. Doi khi gan & gitta ¢6 mau vang nhat. Mat
duoi 14 c6 mau nau do nhat, nhén voi 5 gan goc néi
ro. Cac gan bén & phia ria 14 néi ro, gan & gitra 14 &
mat dudi khong ro. Cuong 14 dai 0,5 - 1,5 cm,

thuong nhan va c6 mau trang xanh, doi khi hoi dé
tia & be 14. Be 14 néi ro6 va nhan (Hinh 1).

Bo phan sinh san: Cum hoa moc & dau ngon
than, truc hoa dai tir 12 - 20 cm, thuong phua long
mau nau do, mang tir 4 - 10 hoa va 2 - 4 14 bac mau
vang nau. La bac hinh trimg, chép nhon va co
nhiéu 16ng & mit bén, dai 7 - 14 mm. L4 dai gém
hai 14 dai bén dai 7 - 9 mm va mot 14 dai giita ngan
hon, c6 mau héng nau véi nhiéu long to trén bé
mit. Canh hoa thuong mau tring, c6 mau xanh
nau tai mép dai trong tu nhu 14 dai gitra; moi trang,
dai 1,3 - 1,5 cm, cua hoa duoc gin & goc moi dai 3 -
7 mm, hop v6i moi thanh mot géc nhon, & than
moi mang 4 - 8 cap rau, chop phién rong, ché sau;
cot nhi nhuy rat ngan, nhi hinh trimg, dai 3 - 4
mm; bau dai 1 - 1,4 cm, mau nau dé va c6 nhiéu
long mém (Hinh 2). Mua hoa né thang 9 - 12. Mua
qua chin tir thang 12 - 2 nam sau.

4 NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 1/2024
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(A): Cum hoa; (B): Mit canh ctia bong hoa; (C): L4 bic; (D): Mt trén ctia méi; (E): L4 dai; (F): Canh
hoa; (G): Mit bén ctia méi véi cua va chép méi; (H): Mang bao pollinarium; (I): Pollinarium; (K,L): Bau
va mit cit doc bau
hoa la cac dic diém chinh phan biét, nhan biét Lan

Bang 1, hinh 3 cho thay, mot so diém khac :
kim tuyén va A. setaceus.

nhau vé mat hinh thai cta Lan kim tuyén va A
setaceus. Ba bo phan: Cua hoa, canh hoa va rau

Hinh 3. Phan biét Lan kim tuyén (A1-A3) véi A. setaceus* (B1-B3)

(A1, B1): Mit bén cia bong hoa (gém cua hoa); (A2, B2): Canh hoa; (A3, B3): Mt trén cia méi hoa
(gédm rau hoa)

Ghi chu: * Nguon Avishek Bhattacharjee (2013) [19]
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Bang 1. M6 t4 dac diém hinh thai phan biét Lan kim tuyén va A. setaceus

bac diém Lan kim tuyén A. setaceus

Cua hoa Phan cua hop voi bau hoa mot goc khoang 90° | Phan cua hop voi bau hoa mot goc 180°

Canhhoa | Hinh trimg, nhon & dau, cong thanh hinh cung Hinh bau duc, canh hoa xép luon soéng

Rau hoa Ngan hon so voi chiéu dai canh moi Dai hon so v6i chiéu dai canh moi
3.2. bic diém giai phau than, ré, 14 Lan kim Ré: Tiét dien ré tron (Hinh 4), ngoai cung 1a
tuyén 16p biéu bi. Lop biéu bi gdbm mot 16p té€ bao hinh

Tién hanh quan sat tieu ban lat cat than, ré, 1a Cl}& nhat, thanh ngoai day hon thanh trong. Mot
cia Lan kim tuyén trén kinh hién vi dién tit cho SO t€ bao bién ddi thanh long hut don bao. Tiép
théy: dén 1a t€ bao mo6 mém gbém cac té bao thanh
mong, kich thuoc khong dong déu. Té bao noi bi
hinh bau duc bao quanh hé mach dan gém 15 - 20
b6 mach hinh tron hoac hinh elip. Bén trong gém
mo mém tly, cac xylem (gd) va phloem (libe) xép
déng tam. Cac tui tiét ly bao phan bo rai rac trong
cac té bao mo mém (Hinh 4).

Than: Tiét dién than tron, tir ngoai vao trong
bao gom: Lop biéu bi, mo day, cac b6 mach, mo
mém (Hinh 5). Biéu bi gom mot hang t€ bao hinh
gan chit nhat, ndm ngang khong déu nhau; moé day
vo gém mot 1op nhimg té bao hinh tron hay hinh
bau duc co6 kich c& khac nhau duoc x€p ngang,
khong déu. Tiép dén 1a té bao m6 mém gom cac té
bao hinh tron kich thudc 16n. Té€ bao noi bi hinh

Hinh 4. Dic diém vi phau ré Lan kim tuyén bau duc bao quanh hé mach dan gom 9 - 16 bé
1: Long hiit: 2: Biéu bi: 3 T€ bdo mo mémy; 4: mach hinh tron hodc hinh elip. Bén trong gom mo
Tuii tiét Iy bao; 5: B6 mach: M6 mém tiy mém tiy, cac xylem (g6) va phloem (libe) xép
dong tam.
1
s ) o
3 s & "f ‘
% ..._n_ b gf®
W e o
L T

PRR, o

s A
= 200 pm e
Hinh 5. Dic diém vi phiu than khi sinh Lan kim tuyén
1: Biéu bi; 2: Mo day; 3: T€ bao mé mém; 4: Bo mach; 5: M6 mém tiy
La: Tiét dien 14 & trung tdm c6 phan 1om ¢ mat  biéu bi phia trén gom nhitng t€ bao hinh bau duc,
trén va 16i & mat duoi (Hinh 6). Ngoai cung 1a 16p  ¢6 kich thudc to hon cac té bao & biéu bi phia dudi.

200 um |
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Ngay dudi 1op biéu bi trén 1a 16p mo giau. T€ bao
mo giau chtra nhiéu luc lap. M6 mém gém nhitng
té€ bao tron to, chita nhiéu khoang khi va tinh thé
canxi oxalat hinh khéi chit nhat. Trung tam bao

gom xylem (g6) thit cap, so cap va phloem (libe)
duoc bao quanh bdi mot 16p té bao nodi bi hinh bau
duc.

200 pm | ' e (70

Hinh 6. Dic diém vi phau 14 Lan kim tuyén

1: Biéu bi trén; 2: Mo gidu; 3: T€ bao mé mém, 4: Biéu bi duoi; 5: Bo mach; 6: Tinh thé canxi oxalat

4. KET LUAN

Két qua nghién cttru da bo sung dir lieu hinh
thai va giai phau ctia Lan kim tuyén thu thap tai
huyén Tam Dao, tinh Vinh Phuc. Vé hinh thai
ngoai: Lan kim tuyén c6 2 kiéu than mong nudc,
nhén la than ré va than khi sinh. Ré co chiéu dai
thay déi tir 2 - 9 cm. Phién 14 hinh trimg, mép
nguyén, dau 14 tu, duéi 14 hinh tim. L4 c6 mau nau
d6 hoac xanh tham twong tng voi hé gan mau
hong hoac vang & mat trén. Hoa thudng mau
trang, dai 2,5 - 3 cm; cac manh 14 dai dai khoang 6
mm; moé6i dai dén 1,5 cm, & moi bén goc mang 6 - 8
dai hep, chop phién rong, ché sau, cua dai 7 mm,
bau dai 1,3 cm, mau nau dd, cé nhiéu 16ng mém.
Vé giai phau: Lan kim tuyén c6 cac dac diém giai
phau dién hinh cta loai: Than va ré gém nhiéu bo
mach xép déng tam, ré cé nhiéu long hut da bao,
té bao m6 mém chtra nhiéu khoang khi va tinh thé
caxi oxalat. Nghién ctru ciing chi ra duoc mot so
dac diém phan biét loai Lan kim tuyén voi loai dé
nham lan A setaceus: St hop goc cta cua hoa voi
bau, canh hoa va rau hoa.

Cac dan lieu nghién ctu trén 14 co s& khoa hoc
phuc vu cong tac dinh danh, kiém dinh va bao ton
cta loai Lan kim tuyén.

LOI CAM ON

Nghién cuu ndy duoc thuc hién tir sir tii tro
kinh phi cia Bo Y t€ dé thuc hién dé tai: “Bao ton
va Iuu gitr nguén gen cdy duwoc liéu nam 2023

Nhom téc gid xin chan thanh cam on Bo Y té, Vién
Duoc liu va nguoi dan dia phuong da tao diéu
kién va ho tro trong suot qua trinh thuc hién cidc
nghién cuu.

TAI LIEU THAM KHAO

1. Shenyi Ye, Qingsong Shao and Ailian Zhang
(2017). Anoectochilus roxburghii. A review of its
phytochemistry, pharmacology and clinical
applications, Journal of Ethnopharmacology,
Volume 209, Pages 184 - 202.

2. Tseng C. C. et al (2006). Antitumor and
immunostimulating effects of Anoectochilus
formosanus Hayata, Phyfomedicine, 13 (5), 366 -
370.

3. Nguyén Tién Ban (2013). Danh luc céc loai
thue vat Viét Nam. Nxb Nong nghiép, Ha Noi.

4. Yu, X., Lin, S., Zhang, J., Huang, L., Li, S.
(2017). Purification of polysaccharide from
artificially cultivated Anoectochilus roxburghii
(wall.) Lindl. by high - speed counter current
chromatography and its antitumor activity. Journal
of Separation Science, 40 (22): 4338 - 4346.

5. Liu Yuntao, Tingting Tang, Songqi
Duan, Cheng Li, Qinlu Lin, Hejun Wu, Aiping
Liu, Bin Hu, Dingtao Wu, Suqing Li, Li
Shen and Wenjuan Wu (2023). The purification,
structural characterization and antidiabetic activity
of a polysaccharide from Anoectochilus
roxburghii, Food Funct., 11, 3730 - 3740.

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 1/2024 7



KHOA HOC CONG NGHE

6. Yi Qiu, Wenbo Song, Ying Yang, Guojie
Zhou, Yidan Bai, Toshihiro Akihisa, Feng Ye, Feng
Feng, Wangshu Zhang and Jie Zhang (2023).
Isolation, structural and  bioactivities of
polysaccharides from Anoectochilus roxburghii
(Wall.) Lindl.: A review, International Journal of
Biological Macromolecules, Volume 236, 1 May
2023, 123883.

7. Bo Khoa hoc va Cong nghé, Vién Khoa hoc va
Cong nghé Viéet Nam (2007). Sach Po Viét Nam.
Nxb Khoa hoc Tu nhién va Cong nghé, Ha Noi.

8. Chinh pha (2021). Nghi dinh so
84/2021/NP-CP ngdy 22/9/2021 vé stta doi, bo
sung mot so diéu cua Nghi dinh sé 06/2019/NP-
CP ngdy 22/01/2019 cia Chinh phu vé quin Iy
thuc vat rung, dong vat ring nguy cap, quy hiém
va thuc thi Cong udc vé buon ban quoc t€ cic loai
thue vat, dong vat hoang da nguy cap.

9. Nguyén Tap (2019). Danh luc Do cay thuoc
Viét Nam. 7ap chi Duroc liéu, s6 6, tr. 319 - 328.

10. Bo Y té (2022). Thong tir s6' 16/2022/TT-
BYT ngay 30 thang 12 nam 2022 ban hanh danh
muc, loai, chung loai duoc liéu quy, hiém va dic
hitu phai kiém sodat.

11. Nguyén Tap (2006). Danh luc Do cay
thuoc Viet Nam. 7ap chi Duoc liéu, 3 (11), 97 - 105.

12. Pham Hoang Ho (1999). Céy co Viét Nam.
Nxb Tré, thanh phé Ho Chi Minh.

13. Phung Van Phé, Nguyén Trung Thanh,
Vuong Duy Hung (2010). Pac diém hinh thai,
phan bé cua loai Lan kim tuyén (Anoectochilus
setaceus Blume) & Vuon Quoc gia Tam Do, tinh
Vinh Phuc. 7ap chi Khoa hoc, Pai hoc Quoc gia
Ha Noi, Khoa hoc Tir nhién va Cong nghé, 26, tr.
104 - 109.

14. Nguyén Nghia Thin (2007). Phuong phap
nghién cuu thue vat. Nxb Dai hoc Quoc gia Ha
Noi.

15. Nguyén Viét Than (2003). Kiém nghiém
diroc liéu bang phuong phap hién vi Nxb Khoa
hoc va Ky thuat.

16. Tran Van On (2004). Thuc véit duoc va
phan loai thue vat Nxb Y hoc, 127.

17. Le binh Bich va Tran Van On (2007). 7huc
vat hoc. Nxb 'Y hoc, 56 - 76.

18. Nguyén Ba (2009). Gido trinh thuc vat hoc
- Pai cuong vé gidi phau, hinh thii va phan loai
thuce vat. Nxb Giao duc, Ha Noi.

19. Bhatteacharjee, A. (2013). A note on the

identity of Anoectochilus roxburghii (Orchidaceae).
The MIOS Journal, 14 (6): 8 -13.

MORPHOLOGICAL, ANATOMICAL CHARACTERISTICS OF
Anoectochilus roxburghii (Wall.) Lindl. SPECIES IN TAM DAO DISTRICT, VINH PHUC PROVINCE

Nguyen Khuong Duy’, Nguyen Van Tam’,

Nguyen Van Dung!, To Thi Ngan!, Bui Thi Xuan®

! National Institute of Medicinal Materials

Summary
Anoectochilus roxburghii (Wall.) Lindl. is a precious medicine, used in traditional medicine. In
this study, the morphological and anatomical characteristics of A. roxburghii in Tam Dao district,
Vinh Phuc province were focused on describing and developed into a detailed image data set,
compare - distinguish with this feature in the A. setaceus Blume. The result, the morphology and
anatomy of A. roxburghii in Tam Dao have been described; differences from A. sefaceus species
(The angle of the spur with the flower ovary, petals and labellum) have been reported. The study
will provide a scientific basis for the assessment, verification, and conservation jewel orchids in

Tam Dao district, Vinh Phuc province.

Keywords: Anoectochilus roxburghii, jewel orchids, morphological characteristics.

Nguoi phan bién: GS.TSKH. Tran Duy Quy
Ngay nhan bai: 30/11/2023

Ngay thong qua phan bién: 28/12/2023
Ngay duyét diang: 11/01/2024
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NGHIEN CUU NHAN GIONG VO TiNH LUAN THUY
(Spirclobium cambodianum Baill.)

Nguyén Minh Huing', Ng6 Thi Minh Huyén', Ha Van Long?,
Tran Thi Lién', Nguyén B4 Hung?, Trinh Minh Vii!, Nguyén Xuan Truong®*

TOM TAT

Nghién cttu nhan giéng vo tinh luan thuy (Spirolobium cambodianum Baill.) trong vudn wom tai
tinh Kién Giang cho thay: Chiéu dai hom dung nhén giéng 1a 15 cm, stt dung cac hom banh té va
tién hanh giam hom vao thang 4, cho ty 1é song dat trén 70%. Stt dung IBA néng d6 1.000 ppm ty
le bat mam dat 78,2% va ty lé song khi xuat vuon dat 76,7%. Gia thé giam hom tot nhat nén chon
gia thé cat dat theo ty 1é 1: 1 c6 ty 1é bat mam dat 77,2% va ty lé song khi xuat vuon dat 74,7%. Cay
giong sinh truéng trong vuon wom tir 120 ngay du tiéu chudn xuat vuon voi ty 1é xuat vuon va ty le

song ngoai dong ruong dat 80%.

Tt khoéa: Ludn thuy, gid thé, nhan giong, thoi vu.

1. AT VAN DE

Luan thuy co6 tén khoa hoc la Spirolobium
cambodianum Baill. thudc ho Trac dao (Apocynaceae),
cay bui thap, cao 0,5 - 1 m, canh c6 ranh doc ngan,
mau nau bac khi kho. La moc doi, doi khi 2 14 hoi
léch nhau, dang thuon, dau nhon, géc gan nhon,
nhung phan gdc to hon phan ngon, nhin ca 2 mat,
dai 3-10 cm, rong 1 - 3 cm, hoa né vao thang 6 - 7
[1, 2]. Trong y hoc ¢6 truyén, luan thiy thuong
duoc st dung toan cay hoac phan than, than ré
duoi dang thudc sic [3] dé chita chung dau that
lung va dau dau... Day 1a loai cay quy hiém nam
trong Sach D6 Viét Nam (2007) [1], voi phan hang
VU B1+2b, c. Trudc tinh trang noi cu tra cta luan
thuy dang bi thu hep, do do6 can c6 cac bién phap
cap bach dé bao vé va phat trién, ngan viéc tan pha
ring va khoang viung bao vé loai [1]. Hién nay,
viéc st dung cay thudc tir tu nhien dé cham soc
stcc khoe hang ngay dang duoc nguoi dan dac biét
quan tam, chinh vi vay viéc bao ton va phat trién
nguon cay thudéc nham phuc vu thiét thuc cho nhu
cau chira bénh, ting cuong sttc khoé cho nguoi
dan. Xuat phat tir thuc tién trén “Nghién ciu nhan
giong vo tinh Iludn thuy  (Spirolobium
cambodianum Baill)” 1a rat can thiét nham bao

' Vién Dugc ligu
> Vudn Quéc gia Phit Québc
" Email: truongnx5758@gmail.com

ton va phat trién loai gop phan duy tri da dang sinh
hoc.

2. DOI TUONG VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu, thoi gian va dia diém nghién ciru

+ Hom giong luan thuy la cac canh tuoi thu
duoc trén cay luan thuy trén 2 nam tudi dang luu
gitt tai Vuon Quoc gia Phu Qudc, tinh Kién Giang.

+ bat: Str dung dat thit nhe hodc dat cat, duoc
dap nhé va sang min, c6 bé mat toi xop, do hitu co
trén 3%, dat it chua va da duoc phoi ai.

+ Cat: Str dung cat non dang min hat nho.

+ IBA: Dang bot min, Auxin Indole-3-butyric
axit (IBA).

+ Cac loai thuoc bao vé thuc vat: Ridomil Gold
68WG, Daconil.

+ Tui bau ni 16ng, kich thwoc 6 x 9 cm.

+ Dia petri, gidy loc, tui bau, khay nhua 40 x 60
cm, ludi den.

+ Mot so6 vat lieu khac: Thuoc, but, s6 ghi
chép, can phan tich do chinh xac 0,001 g.

- Cac thi nghiém duoc thuc hién tir thang 10
nam 2020 dén thang 8 nam 2022 tai xa Cira Duong,
huyén Pha Qudc, tinh Kién Giang.
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2.2. Phuong phap nghién ctru

Bo tri thi nghiém theo phuong phéap b6 tri thi
nghiém dong ruéng ctia Nguyén Thi Lan va Pham
Tién Dang (2005) [4].

Thi nghiém 1. Nghién cttu anh huwong cua vi
tri doan cat toi ty 1é bat mam va kha nang ra ré cta
hom gi6ng luan thuy (CT1: Hom non (ngon); CT2:
Hom banh té (than, canh); CT3: Hom gia (goc)).

Thi nghiém 2. Nghién ctu anh hudéng cta
chiéu dai hom giong luan thuy t6i ty 1é bat mam va
kha nang ra ré (CT1: Hom dai 10 cm; CT2: Hom
dai 15 cm; CT3: Hom dai 20 cm).

Thi nghiém 3. Nghién ctru anh huong ctia chat
diéu hoa sinh trudng (nong do IBA) toi ty lé bat
mam va kha nang ra ré cta hom giong luan thuy
(CT 1: 800 mg/1 IBA; CT 2: 1.000 mg/1 IBA; CT 3:
1.200 mg/11BA).

Thi nghiém 4. Nghién cttu anh hudéng cta thoi
vu giam hom t6i ty 1é bat mam va kha nang ra ré
ctia hom giong luan thuy (CT1: Gidm hom ngay
15/4; CT2: Giam hom ngay 15/5; CT3: Giam hom
ngay 15/6).

Thi nghiém 5. Nghién cttu anh hudéng cua gia
thé giam hom t6i ty 1é bat mam va kha nang ra ré
ctia hom giong luan thuy (CT1: 100% dat; CT2: Cat
va dat (ty le 1: 1)).

Thi nghiém 6. Theo doi tinh hinh sau, bénh
hai cay giong trong vuon wom. Diéu tra thanh
phan, dién bién sau, bénh hai cay giong tai vuon
uom.

Thi nghiém 7. Nghién ctru anh huéng ctia tudi,
kich thuoc cay giong xuét vuon t6i ty 1é song, sinh
truéong cta hom giong luan thuy (CT1: Sau giam
120 ngay; CT2: Sau giam 150 ngay; CT3: Sau giam
180 ngay).

Trén tat ca cac thi nghiém: Chon nhiing canh
khong bi sau, bénh hai. Hom giong banh té, bo
phan goc gia, phan doan non trén ngon, mau nau,

chua hoa g6. Tién hanh cat canh vao thoi diém
sang som hodc chiéu mat. Cit cac doan canh co
cac mat theo timg cong thic. Xép thanh timg bo
20 - 30 hom giong luan thuy dong nhat theo 1
chiéu goc - ngon.

Bo tri cac thi nghiém: Thi nghiém mot nhan
to, gdm 3 cong thirc va duoc bo tri theo kiéu hoan
toan ngau nhién. Mdi cong thic 50 hom, 3 lan
nhéc lai. Thoi vu giam hom vao ngay 15/4, gia thé
stt dung dat: cat voi ty 1é 1: 1. Hom duoc xit ly bang
IBA.

Cay giong dong déu, cé day da than, ré, xac
dinh trén 3 d¢ tudi ctia hom tinh tir thoi diém giam
la 120 ngay, 150 ngay, 180 ngay. Gia thé lam bau
va ché do cham soc nhu nhau.

Phuong phap thu thap va xu Iy so'liéu

- binh ky thu thap s6 liéu: 15 ngay mot lan.

- Cac chi tieu theo doi gom: Thoi gian tir khi
giam hom t6i khi ra ré 5% (ngay); thoi gian tir khi
giam hom toi khi két thic ra ré (ngay); thoi gian
xuat vuon (ngay); ty 1é ra ré (%); chiéu cao cay
giong (cm); s6 1a/cay (1a); duong kinh than (cm);
ty lé cay xuat vuon (%). Thanh phan va ty 1é sau,
bénh hai (%) theo QCVN 01-38:2010/BNNPTNT
[5].

- Xt ly s6 liéu theo phuwong phéap thong ké toan
hoc bang phan mém Excel 2010 va IRRISTAT 5.0.

3. KET QUA NGHIEN CUU

3.1. Anh hudng ciia vi tri doan cit téi tj e bat
mam va kha ning ra ré ctia hom giéng luan thiy

3.1.1. Anh huéng cia vi tri doan cit toi ty Ié
bat mam va kha ndng ra ré cua hom giong luin
thuy

Loai hom giong luan thuy c6 thé quyét dinh
nhiéu ty lé thanh cong ctia hom giam, dén chat
luong cta cay giong. Thi nghiém vi tri doan cat
chia 1am 3 loai: Hom non, banh té, gia. Két qua
duoc thé hién ¢ bang 1.

Béng 1. Anh hudng ctia vi tri doan cit t6i ty 1é bat mam va kha niing ra ré cia hom

Thoi gian tir giam dén ... (ngay)
Cong thuc Bét dau ba Bat mi Két thic ba Ty lebat
Ra ré at flu at at mam Ra I4 that étt Auc at mam (%)
mam 50% mam
CT1 24 27 38 30 45 72,8
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CT2 20 24 35 26 40 79,4
CT3 26 28 40 32 48 76,2
LSDy o5 11,6
CV% 98

Ghi chu: CT1: Hom non (ngon); CT2: Hom bdnh té (than, canh); C13: Hom gia (goc)

Qua trinh bat mam Ia qua trinh chuyén bién tir
trang thai ngl ctia not ré, mam sang trang thai
hoat dong cta cay con va ré non, sinh soi thém
nhiéu than canh moi. Két qua bang 1 cho thay, vi
tri doan cat c6 anh hudng ro rét dén ty 1é bat mam
va khé ning ra ré ctia hom luan thuy. Déi voi hom
ngon khi gidm thuong bi mat nudc nhanh hon nén
ty 1é bat mam thap dat 72,8%, thoi gian ra ré 1a 24
ngay, két thuc bat mam 1a 45 ngay. Hom banh té
c6 ty 1é bat mam cao nhat dat 79,4% thoi gian ra ré
thap nhat 1a 20 ngay, thoi gian két thac bat mam
thap nhat 1a 40 ngay. Hom gia cho ty l¢ bat mam

76,2% thap hon hom banh té, thoi gian ra ré va két
thuc bat mam dai hon so véi hom ngon va hom
banh té. Tir két qua nghién ctu trén cho thay,
chon hom banh té dé lam vat liéu nhan giong cho
ty 1& bat mam cao hon céc vi tri con lai dat 79,4% va
thoi gian ra ré ngin hon 1a 20 ngay sau giam.

3.1.2. Anh hudng ciia vi tri doan cdt dén tiéu
chuan cay giong luan thuy khi xuat viron

Vi tri doan cat c6 anh hudng dén tiéu chuin
cay giong luan thuy khi xuat vuon. Két qua nghién
cuu duogc trinh bay & bang 2.

Bang 2. Anh hudng ctia vi tri doan c4t dén tiéu chudn cay gidng luan thity khi xudt vieon

Thoi gian tir gidm dén ... (nga . , ,
A , 0i gian tir giam deén ... (ngay) Chiéu cao cay | S61lathat | Ty le cay song khi
Cong thuce (cm) (14) xuat vuon (%)
Vao bau Xuat vuon ’
CT3 65 98 21,2 6 73,8

Ghi chu: CT1: Hom non (ngon); CT2: Hom bdnh té (than, canh); C13: Hom gia (goc)

Vi tri doan cat c6 anh hudng dén tiéu chuidn
cay giong luan thuy khi xuat vuon, dac biét anh
hudng toi ty 1é cay song khi xuat veon. Hom ngon
cho thoi gian xuat vuon 1a 95 ngay, chiéu cao cay
giong 1a 21,5 cm va ty 1é cay song khi xuat vuon
thap nhat 1a 70,3%. Thoi gian xuat vuon ctia hom
banh té nhanh hon so véi cac vi tri khac 90 ngay
giam, chiéu cao cay giong 1a 22,6 cm va cho ty lé
s6ng xuat vueon cao nhat 1a 77,5%. Hom gia c6 thoi
gian xuat vuon cham nhat sau 98 ngay giam, chiéu
cao cay giong 1a 21,2 cm, ty 1é cay song khi xuat
vuon 1a 73,8%. Vi vay, dé dam bao ty l¢ song xuat

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 1/2024

vuon duoc cao, thoi gian cay giong dat tiéu chuan
xuat veeon thap thi CT2 hom béanh té (than, canh)
la thich hop nhat.

3.2. Anh hudng ctia chiéu dai hom giéng luan
thuy t6i ty 1& bat mam va kha nang ra ré

321 Anh huéng cia chiéu dii hom giong
ludn thuy to1 ty Ié bat mam va kha nang ra ré

Két qua nghién cttu anh huéng ctia chiéu dai
hom giong luan thuy toi ty 1é bat mam va kha nang
ra ré duoc thé hién & bang 3.
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Béng 3. Anh hudng ctia chiéu dai hom giéng luan thiy t6i ty 1é bat mam va kha ning ra ré

Thoi gian tir giam dén ... (ngay)
Cong Ty 1é bat
th ) 4t dau ba \ ét thic bat | mam (%
e | paye | Batdaubat . o im50% | Ralathat | Ketthucbat ) mam ()
mam mam
CT1 20 26 38 30 45 73,4
CT2 20 24 35 28 42 76,5
CT3 20 28 40 30 48 75,2
LSD, s 58
CV% 95

Ghi chu: CT1: Hom dai 10 cmy CT2: Hom dai 15 cm; CT3: Hom dai 20 cm

Chiéu dai cta hom giong luan thuy doi voi
thoi gian ra ré khong cé su khac biét, twong doi
giéng nhau, thoi gian tir khi bat mam dén ra 14 that
ctia cac cong thuc chi mat 2 - 4 ngay va bat mam
50% cting dao dong trong khoang 10 - 12 ngay. Tuy
nhién, thoi gian bat mam cta CT2 hom dai 1a 15
cm la nhanh hon so voi cac cong thic khac, bat
mam sau 24 ngay giam. Ty ¢ bat mam dao dong tir
73,4 - 76,5%, trong d6 CT1 hom dai 10 cm co6 ty 1é
bat mam thap nhat 1a 73,4%, CT2 hom dai 15 cm cé
ty le bat mam cao nhat 1a 76,5%, CT3 hom dai 20

cm c6 ty 1é bat mam 1a 75,2%. Két qua nhién ctru
trén cho thdy, chiéu dai hom va ty lé bat mam &
CT2 va CT3 chénh lech khong nhiéu, day la 2
cong thuc phu hop dé tmg dung trong viéc nhan
giong luan thuy tie hom.

322 Anh huéng cia chiéu dii hom giong
luan thuy dén tiéu chudn cay giong khi xuat viron

Két qua nghién ctru anh huong cta chiéu dai
hom giong luan thuy dén tiéu chuén cay giong khi
xuat vaon duoc trinh bay ¢ bang 4.

Béng 4. Anh hudng ctia chiéu dai hom giéng luan thity dén tieu chuan cay gidng khi xudt vuon

Cong thitc Thoi gian tir giam dén ... (ngay) C}Aliéu cao | SO lé, that | Ty léA,Cﬁy §6ng khi
Vio bau Xust vion cay (cm) (14) xudt vuon (%)
CT1 60 95 20,8 6 71.6
C12 56 90 21,2 6 744
C13 62 98 22,4 6 73.0

Ghi chu: CT1: Hom dai 10 cmy CT2: Hom dai 15 ecm; C13: Hom dai 20 cm

O cac chiéu dai hom giéng luan thuy Kkhac
nhau cho thdy, thoi gian vao bau va xuit vuon
ciing nhu ty 1é cay song khi xuat vueon co6 su khac
biét. Thoi gian vao bau & CT1 1a 60 ngay co ty lé
cay song khi xuat vuon thap nhat 1a 71,6%, thoi

gian vao bau & CT2 1a 56 ngay c6 ty lé cay song khi
xuat vuon cao nhat 1a 74,4% va thoi gian vao bau
ctia CT3 cao nhat 1a 62 ngay co ty lé cay song khi
xuat vaeon 73,0%. Két qua nghién ctu trén cho
thay, chon CT2 hom dai 15 cm lam vat lieu nhan
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giong co thoi gian vao bau ngan la 56 ngay va thoi
gian xuat vueon nhanh nhat 1a 90 ngay sau giam cay
dat ty 1é song cao nhat khi xuat vuon 1a 74,4%.

3.3. Anh huéng ciia chit didu hoa sinh truéng
t6i ty 1é bat mam va kha ning ra ré ctia hom gidng
luén thuy

331 Anh hudng cia chat diéu hoa sinh
trudng o1 ty Ié bat mam va khad nang ra ré cua
hom giong luan thuy

Két qua nghién ctru anh huong ctia nong do
IBA t6i ty 1é bat mam va kha nang ra ré ctia hom
giong luan thuy duogc thé hién & bang 5.

Béng 5. Anh hudng ciia nong do IBA t6i ty 16 bat mam va kha ning ra ré& cia hom giéng luan thity

Thoi gian tir giam dén ... (ngay)
Cong Ty 1é bat
’ < A A A A A ’ A A 0,
thuc Ra ré Bat di:‘lu bat Bat mam Ra l4 that Két thAuc bat mam (%)
mam 50% mam

CT1 23 26 38 30 48 75,6

CT2 19 22 32 25 42 78,2

CT3 21 24 35 28 46 76,8
LSD, s 46

CV% 87

Ghi chu: CT1: 800 mg/1IBA; CT2: 1.000 mg/1IBA; C13: 1.200 mg/1IBA

Két qua bang 5 cho thdy, & CT2 véi néng do
IBA 1.000 mg/1 gitp hom giong luan thiy ra ré
nhanh nhat 12 19 ngay va cham ra ré nhat 1a 23
ngay tai CT1 c6 nong do IBA 800 mg/1. Qua trinh
bat mam ctia CT2 c6 thoi gian ngdn nhat, bat mam
som nhat va két thuc bat mam nhanh nhat 1a 42
ngay sau giam. Doi voi CT1 va CT3 qua trinh nay
cham hon tir 4 - 6 ngay. Nghién ctu ciing cho thay,
ty 1é bat mam cua CT2 cao nhat dat 78,2% trong
khi CT1 va CT3 chi dat 75,6 - 76,8%. Két qua nhién

ctru trén cho thay, CT2 v6i nong do IBA 1.000
mg/1 cho két qua kha thi va thich hop nhat cho
nhan giong luan thuy tir hom.

332 Anh hudng cia chat diéu hoa sinh
truong dén tiéu chudn cdy giong luin thuy khi
Xudt vuon

Két qua nghién cttu anh hudng ctia chat diéu
hoa sinh truong dén tieu chuin cay giong luan
thuy khi xuat vuon duogc trinh bay & bang 6.

Béng 6. Anh huéng ndng d6 IBA dén tieu chuén cay giéng luan thiy khi xust vueon

Cone thic Thoi gian tir giam dén ... (ngay) Chiél(lcfréil)o cay S 14 that (4) };ﬁiﬁ:jﬁ:ﬁ
Vao bau Xuat vueon %)
CT1 55 96 22,1 6 73,5
CT2 50 90 23,4 6 76,7
CT3 o4 95 21,5 6 74,3

Ghi chu: CTI1: 800 mg/1IBA; CT2: 1.000 mg/1 IBA; C13: 1.200 mg/11BA

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 1/2024
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Chat diéu hoa sinh truong IBA c6 anh hudng
toi ty lé song khi cay xuat vueon doéng thoi cé su
khac biét gitta thoi gian vao bau va xuat vaeon. CT1
nong do IBA 800 mg/1 va CT3 nong do 1.200 mg/1
c6 su chénh léch 400 mg/1. Tuy nhién, thoi gian
vao bau lan luot 1a 55 va 54 ngay, thoi gian xuat
vuon la 96 va 95 ngay chi chénh léch nhau 1 ngay
va ty le cay song khi xuat vuon 1a 73,5 va 74,3%. O
CT2 voi nong do 1.000 mg/1 c6 thoi gian vao bau
ngan 50 ngay sau giam va dat tiéu chudn cay xuat
vuon sau 90 ngay giam. Dac biét ty 1é cay song khi
xuat vuon cao hon céac cong thuc con lai dat 76,7%.
Trén co sé danh gia nong do IBA dén tiéu chuin

cay giong Luan thuy khi xuit vuon cho thay, voi
noéng do IBA 1.000 mg/1 (CT2) la thich hop nhat
trong viéc nhan giéng luan thiy bang hom.

3.4. Anh huéng ciia thoi vu giam hom t6i ty lé
bat mam va kha ning ra ré clia hom giéng luan
thuy

34.1 Anh huong cua thoi vu giam hom (o1 ty
1¢ bat mam va kha nang ra ré cua hom giong luan
thuy

Két qua nghién ctru anh huwong cta thoi vu
giam hom téi ty 1¢ bat mam va kha nang ra ré cta
hom giong luan thuy duoc thé hién ¢ bang 7.

Bang 7. Anh hudng ctia thoi vu giam hom t6i tj 16 bat mam va kha ning ra ré ciia hom giéng luan thiy

Thoi gian tir giam dén ... (ngay)
Cong Ty 1é bat
thiec £t A1 ha £t thiie ha mam (%)
Rare | Datdaubat | oo am50% | Ralathat | Lot hucbat
mam mam

CT1 22 25 32 28 40 78,2

CT2 26 30 38 33 48 75,4

CT3 22 27 36 31 46 72,6
LSD, s 97

CV% 10,7

Ghi chu: CT1: Giam hom ngay 15/4; C12: Gidm hom ngdy 15/5; C13: Giam hom ngay 15/6

Két qua bang 7 cho thay, & cac thoi vu khac
nhau giam hom tir ngay 15/4 va ngay 15/6 cho
thoi gian ra ré giong nhau ¢ CT1 va CT3 la 22
ngay, giam hom vao ngay 15/5 cho ra ré 1a 26
ngay sau giam. Thoi gian bat dau bat mam dén két
thuc bat mam & CT1 giam vao ngay 15/4 cho qua
trinh bat mam nhanh nhat va ra 14 that sau 28 ngay
giam. Cac cong thic con lai ra 1a that tir 31 - 33
ngay sau giam va két thuc moc mam sau giam 46 -
48 ngay. Voi thoi gian giam vao ngay 15/4 cho ty
1é bat mam cao nhat dat 78,2% trong khi giam vao

ngay 15/5 va ngay 15/6 lan luot 1a 75,4% va 72,6%.
Vi vay, dé dat duoc két qua tot trong viéc ra ré va
c6 ty 1é ndy mam cao nhat thi thoi vu gidm hom
thich hop nhat la cong thic 1 gidm hom vao ngay
15/4.

3.4.2. Anh huéng cia thoi vu gizm hom dén
tiéu chuan cay giong luan thuy khi xuat viron

Két qua nghién ctru anh huong cta thoi vu
giam hom dén tieu chudn cay giong luan thuy khi
xuat vuon duoc trinh bay ¢ bang 8.

14 NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 1/2024



KHOA HOC CONG NGHE

Béng 8. Anh hudng ciia thoi vu giam hom dén tiéu chudn cay gidng luan thiy khi xudt vieon

Thoi gian tir giam dén ... \ e
(ngay) Chiéu cao cay S6 14 that Tyle ca,y song
Cong thuc N khi xuat vueon
\ (cm) @ ®)
Vao bau Xuat vuon
CT1 50 90 23,4 6 76,5
CT2 58 95 22,2 6 73,1
CT3 56 96 21,7 6 70,4

Ghi chu: CTI: Gidm hom ngay 15/4; CT2: Giam hom ngady 15/5; C13: Gidm hom ngay 15/6

Bang 8 cho thdy, thoi vu giam hom c6 anh
huéng dén thoi gian vao bau va kha nang xuat
vuon ciing nhu ty 1é cay song khi xuét vueon cta
luan thuy. CT1 gidm hom vao ngay 15/4 cho thoi
gian vao bau nhanh nhat chi 50 ngay sau giam,
CT2 va CT3 giam hom vao ngay 15/5 va ngay
15/6 lan luot 1a 58 va 56 ngay. Cay giong dat tieu
chuén xuat vuon khi cay c6 chiéu cao 23,4 cm va
co 6 1a that, thoi gian xuat vuon ctia CT1 nhanh
nhat sau giam 90 ngay, 2 cong thitc con lai lan
luot 95 - 96 ngay. Ty lé cay song khi xuat vueon voi
CT2 va CT3 giam hom vao 15/5 va 15/6 lan luot

la 73,1 va 70,4%, ty le nay thap hon so voi CT1
giam hom vao ngay 15/4 1a 76,5%. Vi vay, qua két
qua nghién ctu cho thay, CT1 giam hom vao
thang 4 thich hop nhat cho ty 1é song cao nhat la
76,5%.

3.5. Anh hudng ciia gia thé giam hom t6i ty lé
bat mam va kha ning ra ré& ctia hom giéng luan
thuy

3.5.1. Anh hudng cia gid thé gidm hom tor ty
1é bat mam va kha nang ra ré cua hom giong luan
thuy

Béng 9. Anh hudng ctia gi4 thé giam hom t6i ty 1é bat mim va kha ning ra ré ctia hom gidng luan thiy

Thoi gian tir giam dén ... (ngay)
Cong Ty 1é bat
thi B £ A A X ~ , R A %
ue Ra ré Batddubat | p. amsow | Ralathar | Ketthucbat ) mam (9
mam mam
CT1 23 28 40 32 52 74,5
CT2 20 23 34 26 45 77,2
LSD,y5 10,3
CV% 82

Ghi chu: CT1: Pat; CT2: Cdt va dat (v Ié 1: 1)

Két qua nghién ctru anh hudng cta gia thé

Gia thé giam hom c6 anh huong t6i ty 1é bat

giam hom tdi ty 1& bat mam va kha nang ra ré cta
hom giong luan thiy duoc thé hién & bang 9.

mam va kha niang ra ré ctia hom gioéng luan thuy.
CT1 gia thé 100% dat c6 thoi gian ra ré 23 ngay sau
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giam, CT2 gia thé theo ty 1é (1 cat: 1 dat) cho thoi
gian ra ré 1a 20 ngay. Qua trinh bat mam ctaa CT2
ciing nhanh hon so voi CT1 1a 7 ngay, & CT2 két
thuc bat mam sau 45 ngay giam con CT1 1a sau 52
ngay giam. Ty lé¢ bat mam cta CT1 ciing thap chi
dat 74,5% trong khi véi viéc ra ré nhanh hon thi ty
lé bat mam cta CT2 ciing cao hon dat 77,2%. Vi vay
viéc st dung gia thé CT2 gia thé theo ty 1é (1 cat: 1
dat) da cho két qua tot hon khi giam trong dat, ty

lé bat mam ciing cao hon nén viéc chon CT2 thich
hop nhat trong viéc lya chon gia thé giam hom
giong luan thuy.

3.5.2. Anh huéng cia gid thé gizm hom dén
tiéu chuan cay giong luan thuy khi xuat viron

Két qua nghién ctru anh huwong cta gia thé
giam hom dén tieu chudn cay giong luan thuy khi
xuat vuon duoc trinh bay & bang 10.

Bang 10. Anh huéng ciia gia thé giam hom dén tiéu chudn cay ging luan thity khi xudt vieon

Thoi gian tir giam dén ... (ngay) X ) )
Cone thite Chiéu cao cay | Solathat | Ty lé cay song khi
5 (cm) (14) xudt vuon (%)
Vao bau Xuat vuon
CT1 62 96 21,2 6 72,1
CT2 55 90 22,6 6 74,7

Ghi chu: CTI: Pat; CT2: Cat va dat (ty I¢ 1: 1)

Bang 10 cho thay, két qua gia thé giam hom
rat quan trong trong qua trinh sinh trudéng, phat
trién ctia cay luan thuy. Viéc thoi gian vao bau va
xuat vuon sém hon & CT2 gia thé theo ty le (1 cat:
1 dat) 1a vao bau 55 ngay sau giam va cay dat tiéu
chuén xuat vuon voi chiéu cao cay dat 22,6 cm va
co 6 14 that 1a 90 ngay sau giam va ty 1é cay song
khi xuat vuon 1a 74,7%. Trong khi cong thic 1 gia
thé (100% dat) cho thoi gian vao bau cham hon 1
tuan 1a 62 ngay sau giam va xuat veon cham hon
6 ngay la 96 ngay sau giam va ty lé cay song khi
xuat vuon 1a 72,1%. Vi vay, CT2 voi gia thé giam

hom 1a cat va dat theo ty lé 1 cat: 1 dat thich hop
nhat trong viéc giam hom tao diéu kién cho cay
con sinh trudng phat trién tot va ty lé song cao
nhat.

3.6. Theo doi tinh hinh siu, bénh hai ciy
giéng trong vuon wom

3.6.1. Panh gii thanh phan sau hai va murc do
pho bién trén cay luan thuy trong viron wom

Dé danh gia thanh phan sau hai va mac do
phd bién trén cay luan thuy trong vuon wom duoc
thé hién & bang 11.

Béang 11. Thanh phan sau hai va mitc d9 phé bién cay giong luan thity trong vieon wom

Mittc do pho bién theo thang
Tén Bo6 phan bi i
) Ten khoa hoc .p,. :
sau hai

1123|456 |7 ][8]9]10/]11]12

Sau L. L4, canh
, Agrotis ipsilon | |+
Xam non

Ghi chu: + : Rat it phd bién, do bat gap < 10%: ++: It phd bién, dé bat gap tir 10 - 25%: +++: Phd bién,
do bat gap tir 25 - 50%; ++++: Rat pho bién, do bat gdp trén 50%.
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Thanh phan sau hai va mic do phd bién cay
luan thuy trong vaeon wom chi yéu 1a sau xam. Day
la doi twong gay hai kéo dai trong cac vuon wom
trén rat nhiéu loai cay khac nhau.

Sau xam (Agrotis ipsilon), sau bat dau xuat
hién vao gitta mua he, day 1a thoi gian nang néng
nhat va kéo dai, sau hai xuat hién va kéo dai toi
thang 9, tuy nhién mutc do nhe, it phé bién va rat
it phd bién, do bat gap tir 10 - 25%. Sau xam

thuong gay hai vao ban dém, an 14 non hodc can
dut ngang than va canh non. Sau non mau xam
den hodc nau xam, doc theo 2 bén than c6 nhiing
chdm den mo.

3.6.2. Panh gi4 thanh phan bénh hai va muic
do pho bién trén cay luan thuy trong viron wom

Két qua theo doi tinh hinh bénh hai trén cay
luan thuy trong vuon wom giong duoc trinh bay &
bang 12.

Béang 12. Thanh phan bénh hai trén cay luan thity trong vieon wom

Bo Mic do nhiém bénh theo thang
Tén bénh Ten khoa hoc phan
bihai |12 |3|4|5/6|7|8| 9 |10 11|12
Bénh 16 ¢ ré Rhizoctonia solani Ré |+ | |
Tuyer;‘i’l;lugng not Meloidogyne incognita | Ré cu + | 4+ |+

Ghi chu: -- Khong bi bénh (Khong gdp), + <10% cdy bi bénh (Khong pho bién); ++: 11 — 25% cay bi
bénh (It pho bién); +++: 26 - 50% cay bi bénh (Pho bién); ++++: > 50% cdy bi bénh (Rat phd bién)

Thanh phan bénh hai va muic do phé bién cay
luan thuy trong vueon wom bao gom bénh 16 ¢6 ré
va bénh tuyén trung not sung. Day 1a 2 doi tuong
gay hai kéo dai trong cac vuon wom trén rat nhiéu
loai cay khac nhau.

Bénh 16 ¢6 ré do ndm Rhizoctonia solani gay
ra, bénh bat dau xuat hién vao dau mua thu, dau
thang 7 cu6i thang 8, dic biét bénh phat trién
manh vao thang 9 va thang 10 day la thoi diém c6
mua nhiéu, do 4m cao, nhiét do thap, thoi tiét thay
dé6i bat thuong, dat bi triing ¢ dong nuodc voi mic
do pho bién tir 26 - 50% cay bi bénh. Vét bénh ban
dau xuat hién & phan c6 ré hay phan goc than sat
mat dat, sau do6 lan ra lam phan goc than bi thai, 1a
cay héo ra, roi ca cay gay guc va chét.

Bénh tuyén trung n6t sung do nim
Meloidogyne incognita gay ra, bénh xuat hién
vao dau thang 8, phat trién vao thang 9 va thang
10. Bénh nay xuat hién va phat trién giong voi
bénh 16 ¢6 ré, tuy nhién bénh tuyén tring not
sung gay ra & muc do it pho bién tir 11 - 25% cay

NONG NGHIEP VA PHAT TRIEN NONG THON
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bi bénh. Triéu ching biéu hién & phan trén mat
dat 1a hién tuong cay bi lun, can c6i, 14 chuyén
vang. Duoi mat dat, ré ct xuat hién nhing not
sung phong, lic dau c6 mau tring, sau chuyén
thanh mau nau va to dan.

3.7. Anh hudéng ciia tudi, kich thuéc cay giéng
xudt vueon t6i ty 1& séng, sinh truéng ciia hom
giong luan thiy

Két qua nghién cttu anh huong cua tudi, kich
thudc cay giong xuat vuon toi ty lé song, sinh
truéng cua hom giong luan thuy duoc thé hién &
bang 13.

Bang 13 cho thay, sau giam 120 ngay cho ty
lé cay song khi xuat vuon cao nhat dat 80,2%, khi
d6 cay giong c6 chiéu cao 22,4 cm, 8 14 that va
duong kinh than dat 0,45 cm. Qua danh gia cay
giong dat tiéu chudn xuat vuon tai cac thi nghiem
vi tri doan cat, chiéu dai hom, nong do IBA, thoi
vu hay gia thé giam hom cho ty 1é cay giong xuat
vuon cao nhat trong timg thi nghiém dat 74,7 -
77,5%. Nhu vay, tir két qua nghién ctu nay ciing
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chi ra rang, cay giong c6 thé séng trong vuon
uwom toi da 120 ngay sau giam. Day cing 1a thoi
gian cay giong trong vuon wom cho ty 1é cay song
khi xuat vuon cao nhat dat 80,2%. Sau thoi gian
nay ty lé song cua cay lai giam xuong 75,8% (Sau
giam 150 ngay) va 72,5% (Sau giam 180 ngay).
biéu nay cho thiy, cay con trong vueon wom da

dat tieu chudn xuat vuon khong nén dé qua lau
trong vuon vom lam giam ty lé song cua cay, anh
huong dén bo ré kém phat trién néu cac hom déu
duoc giam trong bau hodc trong khay. Vi vay, voi
két qua nghién ctru dua ra thoi diém 120 ngay sau
giam cho két qua tot nhat vai ty 1é song khi xuat
vuon cao nhat trén 80%.

Béng 13. Anh huéng cia tudi, kich thuéc cay giéng xuét vieon dén ty 1é séng, sinh truéng ctia hom giéng

luan thay
Cong thic | Chiéu cao cay (cm) | So 14 that (14) Duong kinh than | Ty lef 4y song Kkhi
(cm) xuat vuon (%)
CT1 22,4 8 0,45 80,2
CT2 23,6 10 0,5 75,8
CT3 26,1 14 0,6 72,5

Ghi chu: CTI1: Sau giam 120 ngay; C12: Sau giam 150 ngdy; C13: Sau giam 180 ngdy

4. KET LUAN

Stt dung hom banh té véi chiéu dai 15 cm
trong nhan giong luan thuy 1a thich hop nhat, cho
ty 1é nay mam dat 76,5 - 79,4% va ty lé song khi
xuat vuon dat 74,4 - 77,5%.

Néng do IBA 1.000 mgA duoc lya chon la
nong do toi wu trong giam hom luan thuy cho ty lé
bat mam dat 78,2% va ty 1é song khi xuat vueon dat
76,7%.

Ngay 15/4 1a thoi diém thich hop nhat dé tién
hanh nhan giong luan thuy bang hom cho ty 1é bat
mam dat 78,2% va c6 ty lé song khi xuat vuon dat
76,5%.

Gia thé cat: dat voi ty 1é 1: 1 phu hop nhat cho
giam hom, ty 1é bat mam dat 77,2% va ty 1¢ song
khi xuat vuon dat 74,7%.

Sau giam 120 ngay cho két qua tot nhat véi ty
lé song khi xuat vuon cao nhat trén 80%.

Trong giai doan vueon wom luan thuy it bi sau,
bénh hai chil yéu 1a sau xam voi mac do gay hai it
phé bién. Bénh 16 ¢ ré va tuyén triing not sung

cling xuat hién giai doan cay con thang 9 - 10 khi
thoi tiét mat mé, do 4m khong khi cao.
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Nghién cuu ndy duoc thuc hién tr sir tdi tro
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RESEARCH UNSEXUAL MULTIPLICATION OF THE Spirolobium cambodianum Baill.
Nguyen Minh Hung', Ngo Thi Minh Huyen!, Ha Van Long?,
Tran Thi Lien', Nguyen Ba Hung’, Trinh Minh Vu', Nguyen Xuan Truong®
! National Institute of Medicinal Materials
? Phu Quoc National Park
Summary

In this study, research on unsexual multiplication of Spirolobium cambodianum Baill. in the
nursery plant in Kien Giang shows that: The semi - hardwood stem cuttings with the length of 15
cm propagated in April was achieved the survival rate greater than 70%. Using IBA with
concentration of 1000 ppm maximised germination rate of 78.2% and the survival rate at planting
of 76.7%. The ratio of soil to sand was 1: 1 giving the highest germination rate of 77.2% and
survival rate of 74.7%. New rooted cutting plants grew in the nursery for 120 days after
propagating can be transplanted with the survival rate reaching of 80%.

Keywords: Spirolobium cambodianum Baill, prices can, propagation, season.
Nguoi phan bién: PGS.TS. Ninh Thi Phip

Ngay nhan bai: 14/6/2023

Ngay thong qua phan bién: 10/7/2023

Ngay duyét diang: 10/01/2024

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 1/2024 19



KHOA HOC CONG NGHE

TOI UU HOA CAC YEU TO ANH HUOGNG DEN
KHA NANG SINH TONG HOP ENZYME FIBRINOLYTIC
CUA DONG VI KHUAN Bacillus subtilis MLO 1

Lé Thi Ngoc Han*?", Vo Thi Ngoc Diép’, Nguyén Van Thanh'

TOM TAT

Nghién ctru duoc thuc hién véi muc tiéu t6i wu hoa cac yéu to anh huéng dén kha nang thu nhan
enzyme fibrinolytic tit Bacillus subtilis MLO1 st dung phuong phap dap tmg bé mat (RSM) voi
phuong an cau tric c6 tam (CCD). Thiét ké thi nghiém Plackett - Burman duoc st dung dé sang
loc cac yéu to chinh tac dong dén qua trinh sinh tdng hop enzyme fibrinolytic trong 10 yéu to
duoc chon, bao gom: Glucose, maltose, sucrose, soya peptone, yeast extract, K,HPO,, MgSO,,
CaCl,, pH va mat do vi khuin ban dau. Két qua cho thay, maltose, soya peptone, K,HPO, va mat
do vi khuén 1a 4 yéu t6 c6 anh huong nhiéu nhat (p-value < 0,05). Trén co s& do, khi st dung
phuong phap RSM - CCD da tim ra moi truong thich hop cho qua trinh sinh téng hop enzyme
fibrinolytic véi cac gia tri toi vu duoc xac dinh 1a maltose 18,15 g/L, soya peptone 9,59 g/L,
K,HPO, 2,33 g/L va mat do vi khuan 2,6 x 10° t€ bao/mL, sau 48 gio 1én men & 37°C cho hoat tinh
enzyme fibrinolytic cao nhat la 25,56 FU/mL, cao hon trudc khi t6i wru 2,9 1an (8,89 FU/mL). Ma
tran Plackett - Burman két hop véi RSM - CCD duoc danh gia 1a cong cu phu hop dé t6i vu hoa

gi4 tri clia cac yéu t6 c6 anh huéng dén qua trinh sinh téng hop enzyme fibrinolytic.

Tte khéa: Bacillus subtilis, enzyme fibrinolytic, RSM - CCD, sinh tong hop, 61 uu hoa.

1. DAT VAN DE

Tac nghén mach do huyét khoi dan dén nhéi
mau co tim, dot quy va céc réi loan tim mach khac
la mot trong nhitng nguyén nhan chinh gay t&
vong & nguoi. Nam 2012, khoang 17,6 triéu nguoi
chét vi bénh tim mach (CVD), chiém 31,43% téng
sO ca tit vong trén toan cau [1]. Huyét khoi duoc
hinh thanh do su tich tu fibrin théng qua qué trinh
dong mau boi nhiéu yéu to, fibrin chu yéu duoc
tao thanh tir fibrinogen do tac dong ctia thrombin
[2]. Cac lieu phap diéu tri st dung thuoc lam tan
huyét khoi dang duoc st dung rong rai nhung chi
phi tng dung 1am sang dat va c6 cac tac dung phu
khong mong muén nhu xuat huyét tieu hoa hay di
ung [3]. Do do, viéc tim kiém cac phuong phap
moi lam tan huyét khoi an toan, tiét kiém va hiéu
qua hon dang duoc tién hanh. Enzyme tir vi sinh
vat da duoc lya chon nghién ctru rong rai vi day co

''Vién Cong nghé sinh hoc va Thuc phém, Truong Dai hoc
Can Tho

* Truong Cao ding Kinh té - Ky thuat Can Tho

“Email: Itnhan@ctec.edu.vn

thé xem 1a nguén nguyén lieu ré tién va an toan
[4].

Enzyme fibrinolytic 12 enzyme phan hiy huyét
khoi duoc san xuat tir nhiéu loai vi sinh vat khac
nhau trong do6 co6 chi Bacillus1a mot chi 16n caa vi
khuin c6 kha nang sinh enzyme hiéu qua trong
viéc 1am tan huyét khoi [5]. Diéu kién nuoi cay va
thu nhan enzyme tir chi Bacillus don gian, ché
phim enzyme c6 do bén cao, hoat dong trong
khoang nhiét do va pH phu hop uing dung trong
cong nghiép [6].

Viec stt dung thong ké trong thiét ké thi
nghiém sang loc cac yéu t6 anh huong dén moi
truong nudi cdy vi khudn nhu nguén nito, cac bon,
ngudn khoang va t6i wu héa cac yéu té duoc chon
nhidm tim ra moi treong toi wu dé thu nhan
enzyme fibrinolytic dat nang suat cao la huéng ti€p
can cua cac nghién ctru gan day [7 - 10]. Trong do,
toi vu da yéu t6 theo ma tran ctia Plackett va
Burman (1946) [11] 1a phuwong phép gitp tiét kiém
thoi gian nghién ctru va s6 luong thi nghiém can
thuc hién [9] nho vao kha nang phat hién cac yéu
t6 quan trong trong cac thanh phan duoc khao sat

20 NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 1/2024



KHOA HOC CONG NGHE

[10]. Trong nghién cttu nay, cac yéu t6 anh huéng
ctia qua trinh nudi cay Bacillus sp. duoc sang loc
theo ma tran Plackett - Burman va toi tu héa theo
phuong phap dap tng bé mat (RSM) - phuong 4n
cau trac co6 tam (CCD), voi muc tiéu tim ra gia tri
toi vu cua cac yéu to tac dong truc ti€p dén qua
trinh téng hop enzyme fibrinolytic, lam tién dé tao
sinh phdm tng dung vao thuc té san xuat.

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

Giong vi khudn: Dong vi khuan Bacillus
subtillis MLO1 dwoc phan lap, dinh danh va luu tri
tai Phong thi nghiém Vi sinh vat cong nghiép, Vién
Cong ngheé sinh hoc va Thuc phdm, Truong Dai
hoc Can Tho [12]. Vi khuin Bacillus subtillis
MLO1 dugc nuéi cdy ting mat do vi khudn trén
moi truong NB (Nutrient Broth, Merck). Mat do vi
khudn duoc xac dinh bang phuong phap dém truc
ti€p tréen budong dém hong cau (Neubauer -
Improved, Bright - line), duoi kinh hién vi quang
hoc & @6 phong dai 100X.

Hoa chat Fibrinogen, thrombin, sodium
tetraborate decahydrate, trichloroacetic acid - TCA
(Sigma - Aldrich, Merck).

Moi truong lén men truoc toi uu: Glucose 2
g/L, maltose 20 g/L, soya peptone 10 g/L, yeast
extract 10 g/L, K,HPO, 2 g/L, MgSO, 1 g/L [7].

2.2. Phuong phap nghién ctru
2.2.1. Phuong phap lén men

Cho 99 mL méi truong 1én men long cé thanh
phan nhu trén vao binh tam giac 250 mL, dung nut
bong khong thdm nudc day kin miéng binh tam
giac (phia tréen day ndp gidy) va tién hanh kht
trung & 121°C trong 20 phut. Sau khi dé nguoi
hoan toan, b sung 1 mL dich tang sinh vi khuin
voi mat do 1 x 10° t€ bao/mL (tb/mL) vao moi
treong. Tat ca cac mau duoc t lac lién tuc voi toc
do6 150 vong/phut & 37°C. Sau 48 gi¢ 1én men, cac
mau duoc dem ly tam 10.000 vong/phut & 4°C
trong 10 phut, thu 1y phan dich 16ng dem phéan
tich hoat tinh enzyme.

Chi tiéu phan tich: Hoat tinh enzyme
fibrinolytic (FE) theo phuwong phap Japan Bio

Science Laboratory Co., Ltd. (JBSL) (Japan
Nattokinase Association, 2000).

2.2.2. Phuong phap xac dinh hoat tinh enzyme
fibrinolytic sir dung phuong phap dinh lirong theo
sir thuy phéan fibrin

Thi nghiém dugc tién hanh trong cac ong
nghiém, méi mau enzyme c6 mot mau doi chimg
(mau chtta enzyme bat hoat) va lap lai 3 lan. Cho
0,4 mL dung dich fibrinogen 0,72% va 1,4 mL dém
borate vao 6ng nghiém, t trong bé cach thuy 37 +
0,3°C trong 5 phut. Thém 0,1 mL dung dich
thrombin 20 U/mL, lac déu. Sau 10 phut, tién hanh
cho 0,1 mL enzyme thu nhan, a 37 + 0,3°C. Sau 20
phut va 40 phut ké tir thoi diém phan tng bat dau
(khi cho mau thit vao), lac déu 6ng nghiém. Sau 60
phut, thém 2 mL dung dich TCA 0,2 M (d€ ngtimg
phan tng), ti€p tuc G trong bé cach thiy 37 + 0,3°C
thém it nhat 20 phut néta. Ly tam 15.000 vong
trong 10 phut, thu nhan dich trong. Po d¢ hap thu
cua dich trong & budc séng 275 nm. Mot don vi (1
FU - fibrinolytic unit) dwoc dinh nghia 1a luong
enzyme lam tang su hap thu cta dich sau phan
tmg enzyme tai budc séng 275 nm bang 0,01 trong
thoi gian mot phut dudi cac diéu kién phan tmg.

22.3 Sir dung thiét k€ thi nghiém Plackett -
Burman d€ sang loc cdc yéu to anh huong dén kha
ndng sinh tong hop enzyme fibrinolytic

Thi nghiém duoc thiét ké theo ma tran
Plackett - Burman dé sang loc cac yéu to anh
hudng chinh trong cac yéu t6 anh huong ctia qua
trinh t6i wu, mdi yéu t6 anh hudng duoc kiém tra &
hai cap do: Mitc thap (-1) va mttc cao (+1). Cac yéu
to duoc chon trong nghién ctu nay la glucose,
maltose, sucrose, soya peptone, yeast extract,
K,HPO,, MgSO,, CaCl,, pH va mat do té bao vi
khuén (tb/mL) duoc thé hién trong bang 1. Do so
lan chay hay nghiém thitc (n) trong thiét ké
Plackett - Burman luéon 1a boi so ctia 4 va s6 luong
cac yéu t6 anh huong (k) c6 thé it hon mot s so
voi 6 1an chay (k <n-1) [11], nén tir 10 yéu t6 anh
hudéng duoc chon sé cho 12 nghiém thirc dé sang
loc yéu t6 quan trong c6 anh huéng dén kha nang
sinh hoat tinh enzyme fibrinolytic cta vi khuin
Bacillus subtilis MLO1 (Bang 2). Két thuc qua
trinh 1én men, xac dinh hoat tinh enzyme
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fibrinolytic (FU/mL). X ly s6 liétu bang phan
mém Design - Expert 7.0 dé xac dinh cac nhan to

tac dong y nghia dén qua trinh lén men.

Bang 1. Cac bién trong ma tran Plackett - Burman

Mtc
STT Yéu to bon vi
-1 (Thap) +1 (Cao)

1 Glucose g/L 13 33
2 Maltose g/L 10 30
3 Sucrose g/L 25 45
4 Soya peptone g/L 5 15
5 Yeast extract g/L 10 20
6 K,HPO, g/L 1 3
7 MgSO, g/L 0,25 0,75
8 Ca(l, g/L 0,25 1,25
9 pH 5 9
10 Mat do tb/mL 10* 107

Bang 2. C4c nghiém thizc dugc thiét ké theo ma tran Plackett - Burman

STT | Glucose | Maltose | Sucrose p(eS;?:rlle ei(t?:z:t K,HPO, | MgSO, | CaCl, | pH l\élgt
13 30 45 15 10 1 0,25 1,25 | 5 | 107
13 30 45 5 20 3 0,75 025 | 5 | 10*
33 30 25 5 10 3 0,25 1,25 | 9 | 10*
33 10 45 15 10 3 0,75 1,25 | 5 | 10*
33 30 45 5 10 1 0,75 025 | 9 | 107
33 30 25 15 20 3 0,25 025 | 5 | 10
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7 13 10 45 ) 20 3 0,25 1,25 9 | 107
8 13 30 25 15 20 1 0,75 1,25 9 | 10
9 13 10 25 15 10 3 0,75 0,25 9 | 10
10 33 10 45 15 20 1 0,25 0,25 9 | 10
11 13 10 25 ) 10 1 0,25 0,25 5 | 10
12 33 10 25 ) 20 1 0,75 1,25 5 | 10

224 Toi vu hoa cdc yéu to anh huong dén
kha ning sinh tong hop enzyme fibrinolytic va
kiém dinh thuc nghiém mo hinh t6i vu hoa da
chon

Céac yéu t6 c6 anh huwong nhat dén két qua
khao sat sé duoc chon dé tién hanh thi nghiém
theo RSM - CCD dé xac dinh gia tri toi wu [13]. Tt
két qua xit ly thong ké dua trén mo hinh Plackett -
Burman, cac nhan t6 co tac dong y nghia dén qua
trinh 1én men duoc t6i vu hoa theo RSM - CCD béi
phan mém Design - Expert 7.0. Mdi nhan t6 duoc
xac dinh véi 5 gia tri (-a, -1, 0, +1, +a) va thuc hién
3 lan lap lai. Cudi cung, dua vao két qua thuc
nghiém thu duoc tir thi nghiém theo RSM - CCD,
phan mém Design - Expert 7.0 da phan tich va dé
xuat cac nghiém thic dé thu duoc hoat tinh
enzyme fibrinolytic cao nhat dua trén cac yéu to
khao sat. Sau do, thi nghiém kiém dinh mo hinh
duoc thuc hién voi 3 1an lap lai dé xac nhan lai cac

diéu kién toi vu voi 3 nghiém thic du doan két qua
cao nhat.

2.3. Phan tich théng ké

Phan mém Design - Expert (phién ban 7.0, Stat -
Ease Inc., USA) duoc stt dung d€ phan tich phuong
sai (ANOVA), tinh toan hé so ctia phuong trinh hoi
quy va dé xuat giai phap cho moé hinh t6i wu hoa.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Sang loc cac yéu t6 anh huéng dén qua
trinh sinh téng hop enzyme fibrinolytic sit dung
thiét ké thi nghiém Plackett - Burman

Nham sang loc cac yéu t6 quan trong c6 anh
huéong dén kha nang sinh hoat tinh enzyme
fibrinolytic ctia vi khuan Bacillus subtilis ML01,
ma tran Plackett - Burman [11, 14] da duogc thiét
ké voi 12 nghiém thirc dua trén 10 yéu to duoc
chon. Két qua hoat tinh enzyme fibrinolytic duoc
thé hién & bang 3.

Bang 3. Hoat tinh enzyme fibrinolytic cia 12 nghiém thic thiét ké béi ma tran Plackett - Burman

Mat Hoat tinh enzyme
STT G| M| S |SP|YE | KHPO, | MgSO, | CaCl, | pH d (;) fibrinolytic
i (FU/mL)
1 13 (30|45 | 15 | 10 1 025 | 1,25 | 5 | 107 12,22
2 13 (30|45 | 5 | 20 3 075 | 025 | 5 | 10* 16,11
3 33130 |2 | 5|10 3 025 | 1,25 | 9 | 10* 14,22
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4 33 110 | 45 | 15 | 10 3 0,75 1,25 5 10* 12,78
5 33 130 45| 5 | 10 1 0,75 0,25 9 107 13,89
6 33 130 | 25| 15 | 20 3 0,25 0,25 5 10 14,44
7 13 1 10 | 45 | 5 | 20 3 0,25 1,25 9 107 19,44
8 13 130 | 25 | 15 | 20 1 0,75 1,25 9 10* 8,89
9 13 1 10 | 25 | 15 | 10 3 0,75 0,25 9 107 17,78
10 33 |10 | 45 | 15 | 20 1 0,25 0,25 9 10* 12,78
11 13 110 | 25| 5 | 10 1 0,25 0,25 5 10* 16,67
12 33 110 1 25| 5 | 20 1 0,75 1,25 6} 107 12,78
CV (%) 1,11

Ghi chu: Pon vi cua glucose (G), maltose (M), sucrose (S), soya peptone (SP), yeast extract (YE),
K.HPO, MgSO,, CaCl, I2 g/Lit; don vi mat do vi khuan Ia t€ bao/mL.

Bang 4. Phan tich phuong sai két qua hoat tinh enzyme fibrinolytic thiét ké béi thi nghiém Plackett -
Burman tir phan mém Design - Expert 7.0

s | T Bt e | 4
Mo hinh 88,28 10 8,83 350,20 0,0416 Cé y nghia
A-Glucose 9,28 1 9,28 367,94 0,0332
B-Maltose 13,63 1 13,63 540,77 0,0274
C-Sucrose 0,64 1 0,64 25,36 0,1248
D-Soya peptone 16,08 1 16,08 637,79 0,0252
E- Yeast extract 0,65 1 0,65 25,73 0,1239
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F-K,HPO, 24,68 1 24,68 979,12 0,0203
G-MgSO, 4,33 1 4,33 171,85 0,0485
H-Ca(Cl, 11,35 1 11,35 450,21 0,0300
J-pH 0,23 1 0,23 9,22 0,2025
K-Mat d@o vi khuin 7,41 1 741 293,97 0,0371
Phan du 0,025 1 0,025
Téng twong quan 88,30 11

Bang 4 cho thdy, mo hinh c6 ¥ nghia théng ke €0 tac dong manh dén sy sinh tong hop enzyme
vOi gia tri cta p-value: 0,0416 < 0,05. Diéu nay fibrinolytic.

chtmg minh cac yéu t6 duoc chon ctia thi nghiém

Béang 5. Mittc d6 anh hudng ctia cac yéu t6 dira vao hoat tinh enzyme fibrinolytic

Mt Mtc do anh huwong
Ki hiéu Yéu to
-1 +1 He s6 anh huéng P- value
A Glucose 13 33 -0,88 0,0332
B Maltose 10 30 -1,07 0,0274
C Sucrose 25 45 0,23 0,1248
D Soya peptone 5 15 -1,16 0,0252
E Yeast extract 10 20 -0,23 0,1239
F K,HPO, 1 3 1,43 0,0203
G MgSO, 0,25 0,75 -0,60 0,0485
H Ca(Cl, 0,25 1,25 0,97 0,0300
J pH 5 9 0,14 0,2025
K Mat do 10* 107 0,79 0,0371
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He s6 anh hudng ctia timg yéu t6 duoc tinh
toan bang phan mém Design - Expert 7.0 (Bang 5).
Néu hé s6 anh huong cia mot yéu to 1a s6 duong,
c6 nghia 1a yéu t6 d6 anh hudng nhiéu hon & mic
cao va nguoc lai, gia tri anh hudng 1a s6 am thi yéu
to6 do anh huong nhiéu hon & muc thap dén két
qua khao sat [9]. Can c vao hé s6 anh hudng
(chon cac he s6 cé gia tri tuyet doi 1on hon), xac
dinh duoc 4 yéu to co tac dong manh nhat dén su
sinh téng hop enzyme fibrinolytic voi do tin cay
trén 95% (p-value < 0,05) la: Maltose (-1,07), soya
peptone (-1,16), K.HPO, (1,43), mat d¢ (0,79). Do

do, 4 yéu t6 maltose, soya peptone, K,HPO,, mat
do vi khudn dugc chon cho thiét ké thi nghiém
RSM - CCD.

3.2. Gi4 tri t6i wu ctia cAc yéu t6 anh hudng
dén qua trinh sinh t6ng hop enzyme fibrinolytic

Dua trén két qua thi nghiém theo ma tran
Plackett - Burman, thi nghiém RSM - CCD véi 4
yéu to duoc chon (Bang 6) da duoc tién hanh dé
xac dinh gia tri t6i vu ctia moi truong lén men va
s6 liéu duoc xit ly bang phan mém Design - Expert
7.0.

Bang 6. Cac bién dugc chon cho thiét ké thi nghiém RSM - CCD

Mirc
STT Yéu to bon vi
-1 (Thap) +1 (Cao)
1 Maltose g/L 10 30
2 Soya peptone g/L 5 15
3 K,HPO, g/L 1 3
4 Mat do th/mL 10* 107

Phan mém thong ké Design - Expert 7.0 danh
gia sy phu hop va c6 y nghia cia mo6 hinh thi
nghiém qua phan tich phuong sai (ANOVA) va cac
chi s6 twong quan. Mtc do y nghia ctia cac hé so
hoi quy duoc kiém dinh véi cac gia tri p-value <
0,05 cho biét cac he so hoi quy cé y nghia. Két qua
phan tich ANOVA duoc trinh bay trong bang 7, voi
p-value cia mo hinh 1a 0,0038 < 0,05 (c6 y nghia
thong ke), diéu d6 cho thdy mo hinh hoan toan cé
y nghia thong ke vo6i do tin cay > 95%.

Ngoai ra, dé xac dinh muic do phu hop cua
mo6 hinh thi hé s6 xac dinh R? 1a mot thuoc do
quan trong va gia tri nay cang gan voi 1 thi moi
tuong quan gitra gia tri thwc nghiém va gia tri du
doan cang tot [15]. Trong mo hinh nay, gia tri R?
la 0,8024, tuy nhiéen R* khong hoan toan quyét

dinh gia tri nghién cttu ctia mo6 hinh vi con phu
thuoc vao nhiéu gia tri khac. Bén canh chi s6 R?
thi chi s6 R? hiéu chinh thudng dugc st dung vi
gia tri nay phan anh sat hon mac d6 phu hop cta
mo hinh héi quy. Bang 7 cho thay, R? hiéu chinh
la 0,6181, diéu nay c6 nghia la cac nhan t6 khao
sat giai thich duoc 61,81% su bién thién ctia hoat
tinh enzyme fibrinolytic va 39,19% con lai anh
hudng boi cac nhan té khac ngoai mo hinh ciing
nhu sai s6 ngau nhién. Miat khac, do chinh xac
phu hop (Adeq Precision) ctia mé hinh nay bang
5,420 duoc cho 1a tot nhat khi > 4 vi n6 thé hién ty
lé tin hiéu nhiéu va R? du doan co6 gia tri “am” da
thé hién gia tri trung binh téng thé la mot du
doan phan hoi tot hon so voi mo hinh hién tai
[16].
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Bang 7. Két qua phan tich phurong sai t6i tru qua trinh téng hop cac yéu to

Ve 4 Téngbinh | Bactwdo | Trung binhbinh | .0 Gid tri P
phuong (dD phuong Prob>F
M6 hinh 442,43 14 31,60 4,35 0,0038
A-Maltose 0,63 1 0,63 0,087 0,7723
B- Soya Peptone 2,89 1 2,89 0,40 0,5375
C-K,HPO, 19,60 1 19,60 2,70 0,1212
D-Mat d¢ 3,71 1 3,71 0,51 0,4860
AB 0,019 1 0,019 2,604E-003 0,9600
AC 42,61 1 42,61 5,87 0,0285
AD 102,87 1 102,87 14,17 0,0019
BC 4,32 1 4,32 0,59 0,4527
BD 2,33 1 2,33 0,32 0,5792
CD 14,08 1 14,08 1,94 0,1841
A? 149,29 1 149,29 20,56 0,0004
B? 123,77 1 123,77 17,74 0,0009
C? 17,74 1 17,74 2,44 0,1389
D? 0,045 1 0,045 6,202E-003 0,9383
Phan du 108,92 15 7,26
Su thiéu phu hop
104,73 10 10,47 12,50 0,0061
(Lack of Fit)
Sai s6 4,19 5 0,84
Téng tuwong quan 551,35 29
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Do lech chuin 2,69 R 0,8024
Trung binh 15,48 R? hiéu chinh 0,6181
Do bién dong (CV %) 17,41 R? du doan -0,1051

Bang 7 cho thay, maltosexK,HPO,, maltose x
mat do, maltose x maltose, soya peptone x soya
peptone 1a tac dong c6 y nghia dén kha nang sinh
enzyme, voi gia tri P-value lan luot 1a 0,0285;
0,0019; 0,0004; 0,0009 (déu nho hon 0,05). Bén

B Soya Pegtone c A Matose

canh do, két qua su tuong tac gitta maltose va soya
peptone, K,HPO, va mat do vi khuan cing duoc
thé hién trong biéu do bé mat dap ung hoat tinh
enzyme fibrinolytic theo cac yéu t6 anh huong
duoc trinh bay & hinh 1.

T 0: MAT 80 ’ A Matose

Hinh 1. Biéu @6 bé mat dap tng thé hién su tuong quan 1an luot gitra maltose va soya peptone, K,HPO,
va mat d6 vi khuin dén hoat tinh enzyme fibrinolytic

Dua trén cac két qua phan tich, sy tuong quan
ctia cac yéu to khao sat duoc thé hién qua phuong
trinh hoéi quy duoc xay dung bang phan mém
Design - Expert 7.0 nhu sau: HOAT TINH = +19,72
+0,16 *A+0,35*B+0,90*C+0,39*D-0,034 *
A*B-163*A*C+254*A*D+0,52*B*C+
0,38*B*D-094*C*D-233*A2-2,12* B2 -
0,80 * C2 - 0,041 * D2. Trong dé: A, B, C, D lan
luwot 1a cac gia tri maltose, soya peptone, K,;HPO, va
mat do vi khuidn. Mat khac, dua vao cac nghiém
thuic duogc thiét ké san tir mo hinh toi vu hoa CCD,
phan mém da xtt ly va cho két qua cac thanh phan

toi wu hoa véi 30 nghiem thic. Trong 30 nghiém
thitc phan mém dé xuat, 4 t6 hop maltose, soya
peptone, K,HPO, va mat do vi khuan tai 3 nghiém
thirc 6 s6 tht tr 1a 4, 9, 21 cho hoat tinh enzyme
fibrinolytic cao hon so v6i cac nghiém thirc con lai.
Tuy nhién, dé xac nhan tinh ding dan cta mo
hinh t6i wu hoat tinh enzyme fibrinolytic dugc sinh
ra boi dong vi khuin Bacillus subtilis MLO1, can
tién hanh céac thi nghiém kiém chimg 3 nghiém
thic t6i ru moé hinh dua ra (Bang 8). Tur do, chon
ra nghiém thitc cho két qua hoat tinh enzyme
mong doi t6i tu nhat.

Bang 8. Két qua kiém tra hoat tinh enzyme fibrinolytic thu duoc tir moé hinh va thuc té

STT Soya Mat do vi Hoat tinh FE Hoat tinh FE
.| Maltose K,HPO, 2 At s R
mo peptone khuan theo thuat toan theo thuc té
. (g/D) (g/D)
hinh (g/L) (tb/mL) (FU/mL) (FU/mL)
4 16,83 11,39 2,42 3,1 x 10° 20,86 24,44
9 18,35 10,45 2,19 3,1 x 10° 20,41 25,00
21 18,15 9,59 2,33 2,6 x 10° 20,95 25,56

Ghi chu: So liéu 6 cot trong bang Ia trung binh cua 3 Ian Iap lai
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Bang 8 cho thay, hoat tinh enzyme fibrinolytic
thu duoc tir thuc té cao hon so véi thuat toan. Diéu
nay chung té su tinh toan ctia mo6 hinh va thuc
nghiém twong doi thong nhat, mo hinh t6i wu
tuong thich voi thuc nghiém.

Véi cac gia tri maltose, soya peptone, K,HPO,
va mat do vi khuan dao dong trong cac khoang gia
tri pht hop (Bang 8), két qua thuc té cho thay,
hoat tinh enzyme fibrinolytic cao, dao dong tur
24,44 - 25,56 FU/mL. Trong d6, nghiém thtrc s6 21
vOi cac gia tri maltose 18,15 g/L; soya peptone 9,59
g/L; K,HPO, 2,33 g/L va mat do vi khuan 2,6 x 10°
tb/mL cho hoat tinh enzyme fibrinolytic cao nhat
1a 25,56 FU/mL. Nghiém thic so 21 véi cac gia tri
maltose 18,15 g/L pht hop véi két qua nghién ctru
cta Ngo Thi Tuong Chau va cs (2017) khi st dung

maltose trong moéi truong lén men voi ham luwong
15 g/L [17]. Ham luong soya peptone 9,59 g/L
ciing & muc phit hop véi két qua nghién ctu ctia
Tran Quoc Tudn va cs (2014), khi stt dung soya
peptone voi ham luong 10 g/L dé t6i wu viéc san
xuat nattokinase bang phuong phap dap ung bé
mat phuong an cau tric c6 tam [8]. Bén canh do,
viéc b6 sung khoang K,HPO, voi ham lwong 2,33
g/L ciing c6 tac dong dén hoat tinh cta enzyme
fibrinolytic, két qua nay phu hop voi két qua
nghién ctu ctia Tuan va Huong (2014) [18] khi st
dung 2,125 g/L K,HPO, trong moi truong 1én men
san xuat enzyme nattokinase. Tir két qua trén cho
thay, day 1a nghiém thtc t6i vu nhat cho kha nang
léen men sinh téng hop enzyme fibrinolytic cia
dong vi khuén Bacillus subtilis MLO1.

Béang 9. So s4anh hoat tinh fibrinolytic enzyme trong moéi trieong truéc va sau ti tu

Thit Nguén céac bon Nguén nito Nguén khoang Mat do Hoat tinh FE
nghiém (g/1) (g/L) (g/D) (tb/mL) (FU/mL)
e Maltose: 20 Soya peptone: 10 K,HPO,: 2
Truodc toi 2 4 1 x 10° 8,89
uu Glucose: 2 Yeast extract: 10 MgSO,: 1
Sau toi vu | Maltose: 18,15 | Soya peptone: 9,59 | K,HPO,: 2,33 2,6 x 10° 25,56

So sanh véi khi chua t6i wu thi viec toi vu hoa
thanh phan moi truong lén men da gép phan lam
tang hoat tinh cta enzyme fibrinolytic tir 8,89
FU/mL (truéc toi vu) léen 25,56 FU/mL (sau toi
uu), tang khoang 2,9 lan (Bang 9). Két qua nay
chtng t6 viéc t6i vu hoa stt dung phuong phap dap
ung bé mat theo phuong 4n ciu tric c6 tam co y
nghia thuc tién trong nghién ctu.

4. KET LUAN

Bang phuong phap st dung ma tran Plackett -
Burman va t6i wu hoa theo phuong phap dap tmg
bé mat (RSM) véi phuong an cau truc cé tam
(CCD), thanh phan méi truong lén men t6i wu cho
kha nang sinh téng hop enzyme fibrinolytic cta
ching B. subtillis MLO1 dugc xac dinh voi cac
thong s6 bao gom: Ham luong maltose 18,15 g/L,
soya peptone 9,59 g/L, K,HPO, 2,33 g/L, mat do vi
khu4n 2,6 x 10° tb/mL cho hoat tinh enzyme
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fibrinolytic cao nhat la 25,56 FU/mL. Két qua nay
lam tién dé cho nghién ctu sdn xuit enzyme
fibrinolytic tao ché phdm tng dung trong cong
nghiép thuc phdm va duoc pham.
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OPTIMIZATION OF FACTORS AFFECTING FIBRINOLYTIC ENZYME BIOSYNTHESIS
OF Bacillus subtilis MLO1
Le Thi Ngoc Han"?2, Vo Thi Ngoc Diep’, Nguyen Van Thanh'!
! Institute of Food and Biotechnology, Can Tho University
“Can Tho Technical Economic College
Summary
The purpose of this study was to optimize the composition of the culture medium to obtain
fibrinolytic enzymes from Bacillus subtilis M1LO1 using Response Surface Methodology (RSM)
with Central Composite Design (CCD). The Plackett - Burman experimental design was used to
screen the main factors affecting the biosynthesis of fibrinolytic enzymes among 10 selected
factors, including glucose, maltose, sucrose, soya peptone, yeast extract, K,HPO,, MgSO,, CaCl,,
pH and initial bacterial density. As the results, maltose, soya peptone, K,HPO, and initial bacterial
density were identified as significant factors (p-value < 0.05). On this basis, when using the RSM -
CCD method, a suitable environment was found for the biosynthesis of fibrinolytic enzymes with
the optimal values determined to be maltose 18.15 g/L, soya peptone 9.59 g/L, K,.HPO, 2.33 g/L
and bacterial density of 2.6 x 10° cells/mL at 37°C for 48 hours of fermentation, which gave the
highest fibrinolytic enzyme activity of 25.56 FU/mL, which 2.9 times higher than the pre-
optimized medium (8.89 FU/mL). The Plackett - Burman matrix combined with the RSM - CCD

is therefore a useful tool for identifying optimal values of different factors affecting the
biosynthesis of fibrinolytic enzymes.

Keywords: Bacillus subtilis, biosynthesis, fibrinolytic enzyme, optimize, RSM - CCD.
Ngudi phan bién: PGS.TS. Nguyén Thi Minh
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NGHIEN CUU CHAN BOAN DINH DUOGNG LA
PE XAC DINH THIEU HUT VA sU DUNG PHAN BON
PHU HOP CHO GIONG CAM SANH HA GIANG

Nguyén Dtc Diing! *, Tran Minh Tién/,

L4 Tudn Anh!, Nguyén Van Hién!, Nguyén Minh Quang®

TOM TAT

Nghién cttu véi muc dich xac dinh thuc trang va xay dung thang phan cap dinh duong trong 14
clia giong cam Sanh nham phat hién, x4c dinh va khac phuc duoc yéu t6 han ché theo mdi viing
canh tac cu thé, gop phan diéu chinh ché do bon phan hop ly, nang cao nang suat, chat luong va
hiéu qua san xuat. Két qua quan trac, danh gia duoc tinh trang dinh duong trong 14 doi véi giong
cam Sanh (Citrus reticulata x maxima) tai 3 huyén Bic Quang, Quang Binh va Vi Xuyén cta tinh
Ha Giang trén 90 vuon, duoc thuc hién lién tuc trong giai doan 2021 - 2022, 4p dung theo phuong
phap He thong Chan doan va Khuyén c4ao Téng hop (DRIS - Diagnosis and Recommendation
Integrated System) trong viéc danh gia cac yéu to dinh dudng da, trung va vi luong. Két qua, xac
dinh duwoc nguong phan cap dinh duong phu hop trong 14 doi véi giong cam Sanh 1a: N: 2,53 -
2,89%, P,O;: 0,12 - 0,16%, K,O: 1,32 - 1,68%, Ca: 2,59 - 3,46%, Mg: 0,23 - 0,41%, S: 0,17 - 0,22%, Cu:
16,22 - 45,59 mg/kg, Zn: 4,70 - 10,56 mg/kg, B: 32,69 - 46,33 mg/kg; xay dung duoc thang phan
cap dinh duong trong 14 & cac cap do khac nhau gom: Rat thiéu, thiéu, phu hop, thira va rat thira;
xac dinh duoc yéu t6 dinh duong thiéu phé bién theo thir tuy Cu>Mg>S>Ca>B>N>P>K>Zn; chi s6
can bang dinh duong (NBI) gitta cac vuon dao dong tir 32 - 94; dua trén d6 da khac phuc duoc cac

yéu t6 han ché va xay dung ché do phan bon phu hop cho giéng cam Sanh tai tinh Ha Giang.

Tie khéa: Giong cam Sanh, thang phan cap, nguong dinh duong, yéu t6 han ché, DRIS.

1. AT VAN DE

Phuong phap DRIS dé xuat dé danh gia tinh
trang dinh duong cua cay trong [1]. Phuong phap
nay cho phép danh gia tinh trang dinh dudng ctaa
cay dua vao moi quan hé gitra nguyén to nay voi
cac nguyen t6 dinh duong khac va so sanh ting
cap voi nhau. Phuong phap DIRS dwoc nha dinh
duong hoc Beaufils, E. R. xdy dung nam 1957,
duoc hoan thién nim 1973 va sau do duoc cai tién
boi Walworth va Sumner (1987), dén nay duoc cai
tién, hoan thién va ap dung chian doan dinh duong
cho nhiéu loai cay trong va nhiéu vung dat khac
nhau trén thé gioi [2]. Phuong phéap nay c6 nhiéu
uu diém, 1a mot hé thong “dong” (dynamic) va
danh gia su can doi dinh duong gitta cac chat dinh
duong trong cay [3]. Phuong phap DRIS dua vao

"'Vién Tho nhudng Nong hoa
" Email: ducdungnisf@gmail.com

cac thong s6 tinh toan cua timg yéu to dé danh gia
moi quan hé gitta chung, so sanh timng cap. Chi s6
DRIS ctia mot yéu t6 dinh duong trong mot cay
cho phép biét duoc mirc do chénh lech cta cac
chat dinh dudng trong mau la va vai tro ctua no
trong moi quan hé & trang thai dinh duong thira
hay thiéu. Diéu nay cho phép xac dinh duoc su
thiéu can doi dinh duong cua cay, tham chi, khi
cac nguyen t6 dinh duong déu trong nguong du
dinh duong. Céac chi s6 DRIS la rat phu hop dé
danh gi4 su mat can bang dinh dudng va giup bé
sung phan bon kip thoi cho cay trong.

Trong nghién ctu nay, phuong phap DRIS
duoc 4p dung dé xay dung thang phan cap dinh
duong cho giong cam Sanh cu thé theo diéu kién
canh tac va dac diém dat tai tinh Ha Giang, thuoc
dé tai “Nghién ciu huong dan bon phan cho ciy
trong thong qua chan dodn 14 Iam co sé bén phan
cho cdy cam, xodi, chuor’.

32 NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 1/2024



KHOA HOC CONG NGHE

2. NOI DUNG VA PHUONG PHAP NGHIEN CUU

2.1. Noi dung va pham vi nghién ctru

- Quan trdc, ldy mau, phan tich ham luong
dinh duong trong 1a (N, P, K, Ca, Mg, S, Cu, Zn,
B) doi voi giong cam Sanh lién tuc trong 2 nim
(mam 2021 - 2022). Thuc hién trén 90
vuon/ho/nam tai 3 huyén Bac Quang, Quang Binh
va Vi Xuyén, tinh Ha Giang.

- Thu thap thong tin vé ky thuat canh tac, st
dung phan bén; theo doi, danh gia cac biéu hién
thiéu/thtra dinh duong va nang suat trén cung cac
vuon da lay mau 14 phan tich theo tirng nam.

- Banh gia tuong tac, xay dung thang phan cap
dinh duong trong 14 theo cac cip do: Rat thiéu,
thiéu, phu hop, thtra va rat thira; xac dinh yéu to
dinh duong han ché cu thé cua timg vuon san xuat
theo phuong phap DRIS va dé xuat diéu chinh ché
d06 bon phan phu hop.

2.2. Phuong phap nghién ctru

2.2.1. Phuong phap ldy mau va phan tich

- Phuong phép lay mau theo FAO (2008) [4]:
mau 14 duoc 1y tai 5 diém ngau nhién trong vuon
& thoi diém sau 5 thang khi ra 1oc xuan (giai doan
phat trién qua), méi diém 5 cay, téng 25 cay/vuon
duoc 14y mau 14 theo 4 hudéng; cay ldy mau duoc
danh dau dé theo doi sinh trudng, biéu hién thiéu
dinh duong va nang suat, dinh vi bang GPS, mau
duoc tron lai, 14y tir 200 - 500 g (khoi luong tuoi)
lam mau dai dién dé phan tich. Tiéu chuén cay lay
mau: Khong bi sau, bénh hai, 14y 14 thtt 3 - 4 tinh t
dinh sinh truéng ctia canh khong mang qua. Mau
duoc rira sach, duoc sdy & nhiet do 70°C trong 48
gi0, nghién min, st dung cho phan tich.

- Phuong phap phan tich: N téng s6 theo 10
TCN 451:2001 [5], P,O; téng s6 theo 10 TCN
453:2001 [6], kali theo 10 TCN 454:2001 [7], canxi
(bang ICP-OES; AAS), magié (bang ICP-OES;
AAS), luu huynh theo 10 TCN 456:2001, dong
(bang ICP-OES; AAS), kém (bang ICP-OES; AAS),
bo (bang ICP-OES; AAS).

2.2.2. Phuong phiap xdy dung thang dinh
duong chan dodn qua Is (DRIS)

Buoc 1: Thiét 1ap co so dit lieu

Dir lieu gom nang suét, ché do canh tac. Mau
14 cac vuon dugc thu thap, phan tich. Nang suat

duoc phan thanh 2 nhoém: Nang suit cao va nang
suat thap. Nang suat binh quan hing nam theo ché
do6 canh tac ctia nguoi dan dugc st dung dé lam
ranh gi¢i nang suat phan chia 2 nhom. Phan
nguong 70 kg qua/cay la gia tri ranh gioi dé phan
nhom ndng suit cao va nang suat thap. Sau khi
phan tich 14 ctia 2 nhom nang suat thi gia tri trung
binh, phuong sai (S), do léch chuan (STDEV) cua
cac nguyén t6 dinh duong (N, P, K, v.v.) va ty so
theo ttmg cap (N/P, N/K, P/K, v.v.). Sau d6, cac
gia tri trung binh va do bién dong (CV) ctia nhom
nang suat cao duoc st dung dé tinh cac chi so
DRIS. Chat dinh dudéng nao cé chi s6 DRIS am
nhé nhat dugc xem 1a chat thiéu nhiéu nhat va 1a
yéu t6 han ché nhat dén nang suat va nguoc lai.

Budc 2: Thiét 1ap cac chi s6 DRIS

- Tinh céc chi s6 DRIS dua trén phan tich 14
nhu sau:

N N N

() ) )+ atg) () +~ (e) - ) +F (5)
8

Trong d6: N/P 16n hon hoac bang n/p
[
F{-i} = (<22 _ 1)x 1000/CV
P i /
P

Hoac, khi N/P nho hon n/p

r()=a-

)x 1000/CV

P

Trong d6: N/P la gia tri thuc ty 1é cia N va P
ctia vuon lua chon dé danh gia; n/p l1a gia tri ctia
thong s6 (gia tri trung binh cia cadc vuon nang
suat cao), CV 1a heé so bién dong & vuon cho nang
suat cao.

Cac cong thic tinh: Nhu F(N/P) va F(IN/K),
... F(N/Zn) duoc tinh cung mot cach, st dung
dinh mac va CV tuong tng.

Budc 3: Xac dinh tht tv miec do han ché cta
timg yéu t6 dinh duong thong qua thong s6 DRIS

Cac chiso N, P, K, Ca, Mg, S, Cu, Zn, B duoc
tinh toan tit buoc 2 thé hién theo gia tri ctia moi
chi s6, chi s6 nao cé gia tri am nhiéu thé hién mic
do han ché nhiéu nhat va nguoc lai. Gia tri téng
tuyet doi cta tung chi s6 méi yéu to dinh duong
dua ra chi s6 can bang dinh duong (Nutritional
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Balance Index - NBI) hién thi bang 0. Tuy nhién,
c6 thé mot s6 yéu to dinh duong thé hién gia tri
bang 0 va khong phai 1a thé hién & mtc da dinh
duong.

Budc 4: Xay dung thang phan cap dinh duong
trong la

Phuong phap xac dinh nguong cac chat dinh
duong trong la dwa vao phuwong phap caa
Walworth va Sumner (1987) [2]. Thang phan cap
dinh duong trong 14 nhu sau: (1) khoang dinh
duong toi vu (Optimum range) = gia tri TB (trung
binh) - 4/3* SD (standard deviation) dén gia tri TB
+ 4/3* SD; (2) khoang thiéu thap = tir gia tri TB -
4/3*SD (standard deviation) dén gia tri TB - 8/3*
SD; (3) khoang thiéu cao thuong thiéu hut ro rang
(thong qua biéu hién thiéu hut ro rang) = gia tri
nho hon TB - 8/3*SD; (4) khoang cao = gia tri TB
+ 4/3*SD (standard deviation) dén TB + 8/3*SD;
(5) khoang thira, doc = gia tri > TB + 8/3*SD.

- Phuong phap xtt ly s6 liéu: Phan mém Excel.
2.3. Thoi gian va dia diém nghién ctru

- Thoi gian thuc hién: T 1/1/2021
30/12/2022.

- bia diém: Tai 3 huyén Bic Quang, Quang
Binh va Vi Xuyén, tinh Ha Giang.
3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Ham lweong dinh dudng trong la cam Sanh
Ha Giang

Mau 14 duoc 14y trén 90 vuon/ho trong giong
cam Sanh Ha Giang, déu ¢ giai doan kinh doanh,
tap trung & cac vuon trong tir 10 — 15 nam cta 3
huyén Bic Quang, Quang Binh va Vi Xuyeén, la
duoc 14y vao thang 6, 7 hing nim trong 2 nam
2021, 2022 trén cung vuon va vi tri ldy mau. Két
qua phan tich dinh duong da, trung va vi luong
duoc thé hién ¢ bang 1.

Bang 1. Him lugng dinh dudng trong 14 cam Sanh Ha Giang (n=90)

Nim 2021 Nam 2022
Chiteu | e | Téi CV | Trung |,... Téi cv
binh | 0092 | piey | SP 1 6y | binn | 09| hiew | P | @)

N %) 077 | 297 | 238 | 015 | 55 | 262 | 270 | 250 | 007 | 27
PO, % | 015 | 017 | 012 | 002 | 109 | 013 | 016 | 011 | 002 | 154
KO@® | 157 | 1,70 | 1,30 | 0,10 | 67 | 140 | 1,70 | 121 | 013 | 93
Ca %) 279 | 303 | 218 | 018 | 65 | 332 | 365 | 293 |025| 75
Mg (%) 016 | 030 | 022 [ 002 | 72 | 039 | 047 | 029 | 005 | 12,8

S (%) 019 | 023 | 015 [ 002 | 11,8 | 023 | 030 | 019 | 003 | 130

Cu (mg/kg) | 228 | 250 | 200 | 1,54 | 68 | 4212 | 5640 | 29,60 | 7,73 | 184
Zn (mg/kg) | 7,90 | 150 | 500 | 297 | 376 | 759 | 930 | 670 | 077 | 10,1
B (mg/ke) | 3598 | 380 | 342 | 1,07 | 29 | 4418 | 5330 | 3550 | 4,69 | 10,6
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Nhin chung, ham luong dinh dudng trén cac
vuon quan trac trung binh gitra cac nam dao dong
khong nhiéu: N tr 2,70 - 2,77%, P,O; tir 0,15 - 0,16%,
K,O ttr 1,40 - 1,57%, Ca tix 2,79 - 3,32%, Mg tix 0,16 -
0,39%, S tr 0,19 - 0,23%, Cu tir 22,8 - 42,12 mg/kg,
Zn tr 7,59 - 7,90 mg/kg, B tir 35,98 - 44,18 mg/kg.
Tuy nhién, vé mitc do bién dong va sai so gitra cac
chi tieu thi Zn 1a cao nhat (nam 2021), tiép dén la
Cu (nam 2022).

3.2. Thang phan cédp dinh duong trong 14 cam
Sanh Ha Giang

Dua trén nang suat ctia timg vuon da 1y mau
va phan thanh 2 c4p (vuon cho nang suat cao dat >
70 kg qua/cay va cac vuon cé nang suat thap hon),
ap dung phuong phap DRIS, bang phan cdp dinh
duong nguong t6i uu trong 14 ctia cam Sanh Ha
Giang nhu & bang 2.

Béang 2. Nguong t6i wu ham leong dinh dudng trong 14 cam Sanh qua c4c ndm tai tinh Ha Giang

Chi tieu Nam 2021 Nam 2022 Trung binh Trl;l‘g;gs Eﬁloilia
N %) 2,57 - 2,97 2,53 - 2,77 2,53 - 2,89 2,08 - 3,50
P,0; (%) 0,14-0,17 0,12-0,15 0,12-0,16 0,09- 0,19
K,0 (%) 1,44-1,71 1,25-1,59 1,32-1,68 0,70 - 2,08
Ca (%) 2,56 - 3,03 2,90 - 3,63 2,59 - 3,46 2,50 - 5,55
Mg (%) 0,25- 0,29 0,30 - 0,45 0,23 - 0,41 0,25- 0,68
S (%) 0,17 - 0,22 0,20 - 0,27 0,17 - 0,25 0,2-0,3
Cu (mg/kg) 20,75 - 24,86 25,12 - 52,90 16,22 - 45,59 4-17,7
7n (mg/kg) 3,94 - 11,86 6,07 - 8,64 4,70 - 10,56 19-100
B (mg/kg) 34,56 - 37,41 36,17 - 49,89 32,69 - 46,33 36,0 - 100

Ghi chi: Khodng dinh duong trong I4 ctia cam ctia mot s6 nuréc nhuwr Braxil: Quaggio va Canteralla
(1996)[8], Trung Quoc: Wang (1985) [9], Phdp: Marchal va cs.(1978) [10], An P¢: Randhawa va
Srivastava (1986) [11], Italia: Dettori va cs. (1996) [12].

Dua trén két qua phan tich ham luong dinh
duong trong l4 cam Sanh ctia cac vuon cho nang
suat tot, 6n dinh vé chat luong (két qua tham van
tir Hiep hoi Cam Ha Giang), s6 vuon dat murc nang
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suat cao (>70 kg qua/vu), voi nguong toi wu duoc
xac dinh riéng cho cam Sanh tai tinh Ha Giang la:
N: 2,53 - 2,89%, P,Os: 0,12 - 0,16%, K,O: 1,32 - 1,68%,
Ca: 2,59 - 3,46%, Mg: 0,23 - 0,41%, S: 0,17 - 0,22%,
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Cu: 16,22 - 45,59 mg/kg, Zn: 4,70 - 10,56 mg/kg, B:
32,69 - 46,33 mg/kg. So sanh véi thang phan cap,
khuyén cdo ctia mot s6 quoc gia cho thdy, ham
lwong dinh duong trong la cam Sanh Ha Giang co

muc dao dong nho hon. Dua trén khoang bién
dong két qua phan tich cia 2 nam, thang phan cap
dinh duong trong 14 duoc thé hién & bang 3.

Bang 3. Thang phan c4p dinh duéng trong 14 cam sanh Ha Giang

Yéu to Rat thiéu Thiéu Phu hop Thita Rat thita
N (%) <2,33 2,34 -252 2,53 -2,89 2,90 - 3,08 >3,08
P,O; (%) <0,09 0,10-0,11 0,12-0,16 0,17-0,19 >0,19
K,O (%) <1,12 1,13-1,31 1,32- 1,68 1,69-1,87 >1,87
Ca (%) <2,14 2,15-2,58 2,59 - 3,46 3,47-391 >3,91
Mg (%) <0,13 0,14-0,22 0,23-0,41 0,42 - 0,50 >0,50
S %) <0,12 0,13-0,16 0,17-0,25 0,26-0,29 >0,29
Cu (mg/kg) <1,52 1,53 -16,21 16,22 -45,59 45,60 -60,28 >60,28
Zn (mg/kg) <1,76 1,77 - 4,69 4,70 - 10,56 10,57 -13,49 >13,49
B (mg/kg) <25,86 25,87-32,68 | 32,69-46,33 | 46,34 - 53,15 >53,15

3.3. Yéu t6 dinh dudng han ché cht yéu daoi
v6i cam Sanh Ha Giang

Stt dung phuwong phap DRIS trong viéc danh
gia dinh duong trong 14 cam Sanh, dic biét nham
xac dinh céac yéu t6 dinh duong han ché cuaa ting
vuon va xu thé chung cta toan ving, dong thoi thé
hién méi tuwong tac, sw can doi, moi quan hé gitra
cac yéu t6 dinh dudng trong cay, cho thay chi so

DRIS ctia cac vuon cho nang suat thap (< 70 kg
qua/cay) duoc thé hién & bang 4.

Cac chi s6 N, P, K, Ca, Mg, Zn, Cu, B duoc
tinh toan thé hién theo gia tri cia méi chi so, chi
s6 nao cd gia tri am nhiéu thé hién matc do6 han
ché nhiéu nhat va nguoc lai. Gia tri téng tuyét doi
ctia ttmg chi s6 moi yéu to6 dinh duong dua ra chi
s6 can bang dinh duong (Nutritional Balance
Index - NBI) hién thi bing 0.

Béng 4. Yéu t6 dinh duong han ché trong 14 clia timng vuedon d6i voi cam Sanh Ha Giang

ST Chi s6 DRIS cua ting yéu to dinh duong B Tht tu mitc d yéu 6 dinh
N|P|K|Ca|Mg| S |Cul|Zn | B dudong han ché
1 1 6 | 15| 11 | -14 | 9 -8 -1 67 Mg>S>Cu>Zn>B>N>P>Ca>K
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2 8 |13 12| 1 | -10 |-17 | -6 15 0 81 S>Mg>N>Cu>B>Ca>K>P>Zn
3 3,16 8| -3]| 8 |-7]| 4 2 -1 51 Mg>S>Cu>N>Ca>B>Zn>K>P
4 0 8 9 | 6 S |17 | 6 14 1 65 S>Ca>Cu>Mg>N>B>P>K>Zn
5 6 |15 9 (-17| -10 | -8 | -6 5 5 80 Ca>Mg>S>Cu>Zn>B>N>K>P
6 4 | 2 | 6 |5 |-13 | 4 -8 43 | 9 94 Mg>B>Cu>>K>Ca>S>P>N>Zn
7 5 | 8 3 -3 -8 -3 -8 24 | 3 65 P>Mg>Cu>Ca>S>B>K>N>Zn
8 3 |-10| 5 -2 -7 -8 -7 29 | 3 73 P>S>Mg>Cu>B>Ca>N>K>Zn
9 -1 8 | -12 | -7 9 -2 -7 33 | 4 82 K>Mg>Ca>Cu>B>S>N>P>Zn
10 -1 | -2 1 -3 -2 0 9 20 | -5 44 Cu>B>Ca>P>Mg<N<K<S<Zn
11 S (131 9 | -5 0 |11} -11 | -16 | -7 76 Zn>Cu>B>Ca>MgN>K>S>P

12 6 | 2 | 10| -5 | 4 3 -5 S |-l 39 Ca>Cu>Zn>Mg>B>P>S>N>K
13 7 5 5 | 5 -2 5 1 -10 | -6 0 46 Cu>Zn>Ca>Mg>B>P>K>S>N

14 1 13| 7|2 | -6 7 4 | -16 | O 57 Zn>Mg>Cu>Ca>B>N>K>S>P
15 7 9 6 0 -8 1 -8 -6 0 44 Mg>Cu>Zn>Ca>B>S>K>N>P
16 | 11 | 1 1 3 -1 2 |12 | 3 | 2 34 Cu>Zn>B>Mg>P>K>S>Ca>N

17 3 4 4 -1 -4 4 -7 -4 1 32 Cu>Mg>Zn>Ca>B>N>P>K>S
18 6 | -1 | 7 1 -5 3 | -13 2 0 39 Cu>Mg>P>B>Ca>Zn>S>N>K
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19 7 1 7 6 -6 2 9 | 11 | 3 51 Zn>Cu>Mg>P>S>B>Ca>N>K
20 6 7 1 2 -1 -4 -7 -5 1 34 Cu>Zn>S>Mg>K>B>Ca>N>P
™ | 67 | 98 | 99 | -39 | -120 | 41 | -152 | 113 | -25 Cu>Mg>S>Ca>B>N>P>K>Zn

Ghi chu: NBI* - Nutritional Balance Index - Chi sé can bang dinh duong

Két qua vé chi s6 can bing cta ting yéu to
dinh duong trong timng vuon (Bang 4) va hinh 1

-41

N
150 g7

100

cho thay, trong nhom cac vuon nang suat thap, da
phan déu thiéu hut Cu, tiép dén 1a Mg, S, Ca va B.

-120

Mg

Hinh 1. Mitc d6 yéu t6 han ché phd bién ddi véi cam Sanh Ha Giang

Trong khi xu huéng chung & cac vuon c6 nang
suat thap déu khong thiéu hut N, P, K va Zn, chi s6
can bang dinh duong (NBI) gitta cac vuon c6 niang
suat thap dao dong tir 32 - 94. Do vay, dé nang cao
va 6n dinh ning suit cam Sanh Ha Giang can st
dung can doi gitra cac yéu to dinh duong, dac biet
la Cu, Mg, S, CavaB.

4. KET LUAN

Ap dung phuong phap DRIS trong viéc chin
doan dinh duong cho cam Sanh Ha Giang cho
thdy, yéu to dinh duong han ché dén ning suat
theo tht tu Cu>Mg>S>Ca>B>N>P>K>Zn. Nguong
dinh duong t6i wu trong 14 cam Sanh Ha Giang
thoi ky kinh doanh la: N: 2,53 - 2,89%, P,O-: 0,12 -
0,16%, K,0O: 1,32 - 1,68%, Ca: 2,59 -3,46%, Mg: 0,23 -
0,41%, S: 0,17 - 0,22%, Cu: 16,22 - 45,59 mg/kg, Zn:
4,70 - 10,56 mg/kg, B: 32,69 - 46,33 mg/kg. Cac
yéu to trung luwong (Ca, Mg, S), vi luong (Cu, B)
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can duoc b6 sung trong ché do bon dé dam bao
nang suat.
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STUDY ON LEAF NUTRITION DIAGNOSIS TO DETERMINE DEFICIENCY AND USE
APPROPRIATE FERTILIZERS FOR HA GIANG SANH ORANGE VARIETY

Nguyen Duc Dung’, Tran Minh Tien',

La Tuan Anh!, Nguyen Van Hien!, Nguyen Minh Quang®

1Soils and Fertilizers Research Institute

Summary

Research with the aim of determining the current situation and develop the nutritional status in
leaves of Sanh orange variety to detect, identify and overcome limiting factors in each specific
farming area, contributing to adjusting fertilization regimes, improving productivity, quality and
production efficiency. Results of monitoring and evaluating the nutritional status in leaves for the
Sanh orange variety (Cifrus reticulata X maxima) in Bac Quang, Quang Binh and Vi Xuyen
districts of Ha Giang on 90 gardens/householder, carried out continuously during the period
2021 - 2022, applying the Diagnosis and Recommendation Integrated System (DRIS) method in
evaluating macro, secondary and micronutrient elements. The results determined the appropriate
nutritional classification threshold in leaves for the Sanh orange variety as: N: 2.53 — 2.89%, P,Ox:
0.12 - 0.16%, K,0: 1.32 — 1.68%, Ca: 2.59 - 3.46%, Mg: 0.23 — 0.41%, S: 0.17 — 0.22%, Cu: 16.22 — 45.59
mg/kg, Zn: 4.70 - 10.56 mg/kg, B: 32.69 — 46.33 mg/kg; the nutritional status in leaves at
different levels including: very deficient, deficient, suitable, excess and very excessive; identify
common limited nutritional elements in the order Cu>Mg>S>Ca>B>N>P>K>Zn; nutrient balance
index (NBI) between gardens ranges from 32 - 94; based on that, we have overcome limiting
factors and built a suitable fertilizer regime for the Ha Giang Sanh orange variety.

Keywords: Sanh orange variety, the nutritional status, nutritional ranges, limiting elements, DRIS.

Nguoi phan bién: TS. Bui Huy Hién
Ngay nhén bai: 16/8/2023

Ngay thong qua phan bién: 13/10/2023
Ngay duyét dang: 20/10/2023
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NGHIEN CUU QUY TRINH CONG NGHE SAN XUAT
TRA LA SEN DANG TUI LOC

TOM TAT

P Vian Chuong! *

L4 sen, cé ngot va tra xanh 1a 3 loai thdo duoc giau hop chat cé hoat tinh sinh hoc, c6 loi cho strc
khoé nguoi dung. Bai bao trinh bay két qua nghién cttu quy trinh cong nghé san xuat tra 14 sen
dang tui loc bao gdm: Sao nguyeén liéu, nghién va sang phan loai, phoi tron va dong tui loc, kiém
tra chat luong san phdm bang phuong phap cam quan, kiém tra Iy héa va vé sinh an toan thuc
phiam (VSATTP). Két qua cho thay, thoi gian va nhiét do sao phu hop cho 14 sen 1a 50 phut, nhiét
do6 110°C; co ngot sao trong 35 phut, nhiét do 90°C va tra xanh sao trong 40 phut, nhiét do 100°C.
Thao duoc timg loai duoc nghién nhé va sang phan loai, phan thao duoc thu duoc khi lot ludi s6
18 x 18 va nam trén ludi s6 44 x 44 1a loai c6 kich thuéc phit hop cho déng tdi loc. Ty 1€ phoi tron
gitra 3 loai thao duoc 14 sen - ¢ ngot - tra xanh theo (% khoi luong) 1a 85 - 05 - 10, san pham tra 14
sen tui loc dat loai kha va c6 diém chat luong theo phuong phap cam quan la 17,80.

T khoéa: Tra tui loc, I4 sen, co ngot, tra xanh.

1. AT VAN BE

Cay sen co6 tén khoa hoc la Nelumbo nucifera,
thuéc ho Nelumbonaceea [1]. Trong 14 sen cé
chtta cac hop chat alkaloid, flavonoid, 1a thanh
phan chut yéu cung cip kha nang bao vé va chong
oxy hoa [2], [3]. Cac chat dé bay hoi tao nén
huwong thom ty nhién cta 14, ngoai ra con chua p-
sitosterol, carotin, axit hitu co va nhiéu nguyén to
vi luong khac [1], [2]... Cac két qua nghién ctru
gan day cho thay, 14 sen c6 nhiéu tac dung t6t cho
sttc khoe con nguoi nhu tac dung giam béo va
chong xo vita dong mach, ngoai ra con c6 tac dung
giai doc nam [1], [3]. Hién nay, 14 sen con duoc st
dung dé phong ngtra va chita tri bénh béo phi,
phong tri cao huyét ap, cao mo mau, bénh mach
vanh tim va viém tai mat, chita sot xuit huyét,
chay mau cam, tiéu chay ra mau, ho, non ra mau,
tri mun nhot, chita bénh dai thao duong, cé tac
dung an than, tri mau hoi sau khi sinh [2]. Ngoai
ra, 14 sen con co tac dung giai nhiét, chong nong,
lam diu mat... [2], [3].

Cay c6 ngot c6 tén khoa hoc 1a Folium stevia
rebaudiana, thuoc ho cuc Asteraceae [1]. Cé ngot
khong chtra calo nhung vi ngot gap 200 lan so véi

" Trudng Dai hoc Kinh té ky thuat Cong nghiép
" Email: chuongdv0306@gmail.com

duong an tinh luyén. Cay co6 ngot la mot loai thao
dwoc quy, diéu tri tot cho bénh nhan dai thao
duong, cao huyét ap, béo phi, giup chong lai bénh
roi loan da day, giam dau dén va tieu hoa tot, tac
dung tot cho rang miéng, ngin nglta mun trimg
ca, giam tiét ba nhon da, chong viém, lam cho da
min mang... [4].

Tra xanh thuong duoc san xuat & mot s tinh
nhu: Thai Nguyén, Ha Giang, Yén Bai, Son La...
Trong tra xanh c¢6 chda nhiéu hop chat
polyphenol-catechin, caphein... rat tot cho stc
khée, ngan ngtra cac bénh nhu ung thu, tim mach.
Ngoai ra, trong tra xanh con chita nhitng chat giap
kich thich co thé bé sung cholesterol tot va thai
loai ra nhitng cholesterol xau [5]...

Hién nay, trén thi truong xuat hién mot s6 san
pham tra 14 sen, nhung cht yéu ¢ dang 14 sen phoi
say kho, cat nhé hodc 14 sen tuoi cat nho, vo vién
va sdy kho sau d6 pha ham bang 4m dé uong, chua
c6 nghién cttu day du nao vé tra 14 sen. Vi vay, viéc
nghién ctu phoi hop gitra 14 sen véi mot luong nho
tra xanh va c6 ngot theo mot ty lé phu hop dé san
xuat tra tai loc (tdi nhung) sé tao ra mot loai do
uong moi. Ngoai tac dung la san phdm giai khat,
tra 14 sen con co6 nhiéu tac dung duoc ly rat tot cho
stcc khée con nguoi.
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2. NGUYEN VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat liéu nghién cttu

- L4 sen loai banh té, da phoi kho dén thay
phan con lai khoang 8 - 10% va cé ngot phoi kho
duoc mua ¢ thi tran My Hao, huyén Van Lam, tinh
Hung Yén.

- Tra xanh Tan Cuong ban thanh pham (BTP)
giong LDP1 mua & Hop tac xa Tan Huong, xa
Phuc Xuan, thanh phd Thai Nguyén, tinh Thai
Nguyén

2.2. Thiét bi, dung cu nghién ctru

- Cac loai thiét bi ché bién tra tai Cong ty C6
phan VINATEA Kim Anh gém:

+ May sao ga VPS-01G cuia Viét Nam.

+ May nghién ciat Model CCM-512 cta Trung
Qudc, may cat can ba truc CN- 500 ctia Viet Nam.

+ May sang voi phan loai 766 ctia Trung Quoc.

+ May dong tui loc IMA cua Italia.

- Thiét bi do nhiét do hong ngoai Fluke 62
Max ciua My.

- Cac loai dung cu diung trong tht ném cam
quan tra cta Viét Nam.

2.3. Phuong phap nghién ctru

2.3.1. Phuong phap sao li sen, co ngot va tra
xanh

Str dung phuong phap cam quan dé kiém tra
chat luong sau khi sao.

2.3.1.1. Sao I sen

- Thoi gian sao 14 sen co6 dinh cac mau & 50
phut.

- Nhiét do sao & cac dai: 90, 100, 110, 120 va
130°C: Nhiét do duoc do & khoi 14 sen khi sao.

2.3.1.2. Sao co ngot

- Thoi gian sao ¢6 ngot c6 dinh ¢ 35 phut.

- Nhiét do sao & cac dai: 70, 80, 90, 100 va
110°C: Nhiét do duoc do & khoi 14 cé ngot khi sao.

2.3.1.3. Sao tra xanh
- Thoi gian sao tra xanh c6 dinh ¢ 40 phut.

- Nhiét do sao & cac dai: 80, 90, 100, 110 va
120°C: Nhiét do duoc do & khoi tra khi sao.

2.3.2. Phuong phdp nghién va sang dé ldy BTP
co kich thuoc phu hop cho qua trinh dong tui loc

Stt dung may cat can 3 truc CN-500 dé nghién
c6 ngot va tra xanh, may nghién cit Model CCM-
512 duoc st dung dé nghién 14 sen. Sau khi nghién
ting loai duoc chuyén qua sang 766 lap luoi voi
cac so luoi 14 x 14, 18 x 18, 22 x 22, 44 x 44 dé thu
duoc BTP c6 kich thudc phu hop.

2.3.3 Phoi tron cdc loai BTP, ty Ié phoi tron
gitta 14 sen, tra xanh va cé ngot (¥ khoi lwong)
theo cong thire (CT) ¢ bang 1.

Bang 1. Ty 1é phdi trén gitta cac cong thixc thi
nghiém ctia tra 14 sen

Ty lé phoi tron (%)
Cong thuc
Lasen | Traxanh Cé ngot
CT1 80,0 10,0 10,0
CT2 80,0 15,0 05,0
CT3 85,0 10,0 05,0
CT4 85,0 05,0 10,0
CT5 90,0 05,0 05,0

- Kiém tra chat luong tra bang phuong phap
cam quan theo TCVN 3218:2012 [6] va phuong
phap cam quan thi hiéu.

- Kiém tra chat luong tra thao duoc dong tai
loc theo TCVN 7975:2008 [7].

- X4c dinh doc to vi ndm, ham lwong kim loai
nang, vi sinh vat theo QCVN 8-1/2011/BYT,
QCVN 82/2011/BYT, QCVN 83/2011/BYT [8],
[9], [10].

- Xtr ly s6 liéu: Méi thi nghiém 1ap lai 3 1an, 14y
gia tri trung binh cong, biéu d6 duoc vé trén phan
mém Microsoft Excel 2010.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Nghién ctru x4c dinh cac thong s6 ky
thuat pht1 hop khi sao 14 sen, c6 ngot va tra xanh

3.1.1. Nghién cuu xdc dinh cdc thong so ky
thuat phu hop khi sao l4 sen

L4 sen loai tot khi mua vé c6 mau xanh luc,
duoc loai bo céac tap chat vat ly nhu cay, que, day
budc, da... (néu coh), sau d6 duoc sao kho va thom
trén thiét bi VPS-01G. Muc dich ctia qua trinh sao
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la du6i tic dung cta nhiét do cao trong mot
khoang thoi gian phu hop, dua do 4m ban dau cta
la sen (8 - 10%) vé do am khoang 1 - 2% phu hop
cho qué trinh nghién, tieu diét cac vi sinh vat
(VSV) trong khoi 14, dong thoi lam mat di mui
hang ngai va tao ra mui thom dac trung cua 1a sen.

Do 14 sen c6 d6 4m ban dau tuong doi cao, 14 to
day, mui hang ngai manh, nén can sao & thoi gian
dai d@é dat duoc muc tiéu dé ra. Qua nhiéu lan thi
nghiém, 14 sen duoc sao trong 50 phut la phu hop
va duoc thuc hién & cac dai nhiét do sao khac
nhau. Két qua nghién ctru duoc thé hién & bang 2.

Bang 2. Chat hugng 14 sen sao trong 50 phut & cac nhiét do khac nhau

Ky hieu mau | Nhiétdo sao | P¢ 4m con o
, i . Nhan xét
thi nghiém C) lai (%)
s1 90 40 Mau la xanh luc,,hu(?’r.lg :[hom d{a}c trung rat yéu,
c6 mui hang ngai
S 100 25 Mau la xar%h lu(,: nh?., huj(mjg thom/ .dac trung
vira, c6 mui hoi hang ngai

$3 110 15 Mau 1a xanh hoi vapg, hu’onjg th:)’m dac trung
manbh, vi ngot, hap dan

sS4 120 1,0 Mau 14 xanh vang, huwong thom dac trung vira, vi

ngot

S5 130 0.6 Mau la vang it ).<anh, ohm/mgﬁthozn dac trung it,

hoi cao Itra, it hap dan

S6 lieu ¢ bang 2 cho thay, khi sao 14 sen trong
50 phut ¢ nhiét do 90°C (mau S1), d6 4m cua la sen
dat 4,0% chua phu hop cho qua trinh nghién sau
nay, 14 sen c6 huong thom dic trung yéu va van
con mui hiang ngai, khong phu hop cho tinh chat
cam quan ctia san pham. Khi tang nhiét do lén
100°C (mau S2), mac du thily phan cua 1a dat 2,5%
twong doi phu hop cho qua trinh nghién, tuy nhién
huong thom dac trung chua manh va van con mui
hoi hang ngai. Khi ting nhiét do len 120°C (mau
S4) va tham chi dén 130°C (mau S5), do 4m cta la

con lai rat thap, twong tmg 1a 1,0% va 0,6%, qua
trinh nghién duoc thuc hién dé dang nhung hay bi
nat vun, huong thom dic trung lai yéu, tham chi
xuat hién mui cao ltra (mau S5). Mau sao & nhiét
do 110°C (mau S3) 1a phu hop nhat, 0 4m con lai
ctia 14 1a 1,5% phu hop cho qua trinh nghién, da
mat mui hiang ngai va huong thom dic trung cta la
rat manh, phu hop sé thich nguoi tiéu dung.

3.1.2. Nghién cuu xdc dinh cdc thong so ky
thudt phu hop khi sao co ngot

Béang 3. Chat hugng c6 ngot sao trong 35 phut & cac nhiét do khac nhau

Ky hiéu mau | Nhiétdo sao | P 4m con lai Nhan xét
thi nghlém (oc) (%) :
C1 70 35 Mau 14 xanh luc raAt, dep,, hu:o.ng thom dac trung rat
yéu, c6 mui ngai
C2 80 20 Mau 14 xanh luc rat dep, huong thom dic trung
, vtra, mui hoi ngai
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Mau 14 xanh luc rat dep, huong thom dac trung
C3 90 1,0 _ P
manbh, vi ngot, rat hap dan
c4 100 08 Mau la xanh luc dep, huong thom dic trung vira, vi
ngot
C5 110 0.6 Mau 14 xanh luc vira, vhufmgi,thozn dac trung it, hoi
cao ltra, it hap dan

Co ngot (14 va cang) khi thu mua vé can duoc
loai bo cac tap chat vat ly nhu cay, que, day buoc,
da...(méu cd), co ngot c6 mau xanh, thuong co do
am 7 - 8%, mui hiang ngai, nén phai duoc sao kho
va thom trén thiét bi VPS-01G. Sao cé ngot nham
dua d6 4m ban dau (7 - 8%) vé do am khi két thuc
sao khoang 1 - 2% phu hop cho qua trinh nghién
cat, tieu diét cac VSV trong 14, dong thoi lam mat
di mui hang ngai va tao ra mui thom dac trung. Do
14 c6 ngot nho, rat mong, it cang va cang nho nén
khi sao kha nang thoat nudc nhanh, vi vay thoi
gian sao khong can dai. Thi nghiém sao cé ngot
duoc thuc hién trong 35 phuat 1a phu hop va duoc
thuc hién ¢ cac dai nhiét do sao khac nhau. Két
qua nghién ctu duoc thé hién & bang 3.

S6 lieu ¢ bang 3 cho thay, khi sao cé ngot
trong 35 phut & nhiét d6 70°C (mau C1), mac du
mau sic xanh luc cta 14 rat dep, tuy nhién do 4m
cua cé ngot méi dat 3,5% chuwa phu hop cho qua
trinh nghién, c6 ngot c6 huong thom dic trung
yéu va van con mui ngai, khong phi hop cho tinh
chat cam quan ctia san pham. Khi ting nhiét do
lén 80°C (mau C2), mac du thay phan cua la dat
2,0% phu hop cho qua trinh nghién, tuy nhién
huong thom dac trung chuwa manh va van con mui
hoi ngai. Khi taing nhiét do len 100°C (mau C4) va

tham chi dén 110°C (mau C5), mic du 14 co ngot
van gitt duoc mau xanh luc, tuy nhién d¢ 4m cta la
con lai rat thap, tuong ung la 0,8% va 0,6% khi
nghién dé nat vun va dic biét huong thom dac
trung lai yéu di, tham chi xuat hién mui cao ltta
(mau C5). Mau sao & nhiét do 90°C (mau S3) la
phu hop nhéat, o 4m con lai caa 14 1a 1,0% phu hop
cho qua trinh nghién va huong thom dic trung
manh, ngot ngao, phu hop s& thich nguoi tiéu
dung.

3.1.3. Nghién cuu xdc dinh cdc thong so ky
thuat phu hop khi sao trd xanh

Tra xanh khi thu mua vé thuong 1a tra xanh
BTP chua lén huong, d0 4m khoang 6 - 7%, phai
duoc sao 1ay huong trén thiét bi VPS-01G. Sao tra
dé dua do 4m ban dau cta canh tra khoang 6 - 7%
vé do 4m khoang 1 - 2% phu hop cho qua trinh
nghién cit, dong thoi lam mat di mui hang ngai va
tao ra mui thom dic trung (huwong com) cta tra.
Do tra c6 do am con lai khong cao va tra ciing dé
thoat 4m do c6 qua trinh vo lam dap t€ bao, nén
khi sao khong can thoi gian dai. Thi nghiém sao
duoc thuce hién trong 40 phut la phu hop véi tra va
duoc thuc hién & cac dai nhiét d6 sao khac nhau.
Két qua nghién ctru duoc thé hién & bang 4.

Béng 4. Chat hegng tra xanh sao trong 40 phut & cac nhiét o khac nhau

KS[ hiéu/ Nhiét do sao | P 4m con lai
mau thi ) . & : Nhan xét
nghiém O 0
T1 80 3.3 Canh ché mau )Afantl der}, hl‘r(.)’ng thom dac trung
rat yéu, c6 mui ngai
T2 90 2.2 Canh che mau xanb den,.hlrol’l.lg thom dac trung
vira, hoi ngai
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T3 100 13 Canh ché mau xanh (\i(.en,A /hu’@g thom dac trung
manh mui com, vi ngot
T4 110 1,0 Canh che mau Xan}} den\, hu@g thom dac trung
mui com vua, vi ngot.
T5 120 0.7 Canh che mf}u xagh den: hlrong thci’m dac trung
yéu, hoi cao ltra, it hap dan

S6 lieu & bang 4 cho thay, khi sao tra trong 40
phut & nhiét do 80°C (mau T1) va 90°C (mau T2)
do 4m cua tra twong ung dat 3,3% va 2,2% chua phu
hop cho qua trinh nghién, dong thoi huong thom
dac trung yéu va van con mui ngai. Khi ting nhiét
do len 110°C (mau T4) va 120°C (mau T5) do 4m
con lai cta tra rat thap, twong tng la 1,0% va 0,7%
khi nghién dé bi nat vun, huong thom dic trung

yéu, tham chi xuat hién mui cao lta (mau T5).
Mau sao & nhiét do 100°C (mau T3) 1a phu hop
nhat, d0 4m con lai cta 14 1a 1,3% phu hop cho qua
trinh nghién va huong thom dac trung manh mui
com, ngot ngao, phu hop sé thich nguoi tiéu dung.

3.2. Nghién ctru cong doan nghién cit va sang
phan loai

Bang 5. Két qua sang phan loai thao duoc qua cac so ludi

Thao duoc ban
thanh pham
thu duoc

Vi tri va so6 luoi
sang

Nhan xét

Phan nam trén

Ban thanh pham to tho, c6 kich thuoc > 2,0 mm, tiép tuc mang
di nghién cat va quay lai sang phan loai, qua trinh lap di 1ap lai

-Phiatréncta | Iuoi18x18 cho dén khi loai b phé phm.
sang lap ludi so
18x 18
, o Phan lot lu6i 18 x | Ban thanh pham thao duogc tuong doi déong déu, sach cé kich
- ‘Phlav,dum cud 1 18 vanam trén thuéc khoang 0,5 - 2,0 mm, rat phu hop cho déng tdi loc 2,0
sang lap ludi so 1u6i 44 x 44 g/tui.
44 x 44
A . Ban thanh phdm dang bot, co kich thuoc <0,5 mm, khong phu
Phan 1021“01 ddx hop cho déng tui loc, vi khi pha ham lot qua gidy loc gay duc

nudc va bit gidy loc gay tré ngai cho qua trinh trich ly.

Do 14 c6 ngot nhoé va mong dé lam nho, cing
nhu tra xanh rat dé gay vun khi tac dong co hoc, vi
vay st dung may cat can 3 truc CN- 500 1a loai may
vita ép nhe vita cat dé cat nho co ngot va tra xanh.
Nguoc lai, 14 sen to va dai hon nén phai st dung
may nghién cit Model CCM- 512 dé cat nho 14 sen.
Sau khi nghién, cat timg loai duoc chuyén qua
sang 766 cua Trung Quoc dé sang phan loai. Yéu
cau hat ban thanh phdm thao duoc phai twong doi
déng déu, kich thudc tir 0,5 - 2,0 mm phu hop cho

44

dong tui loc va phu hop voi TCVN 7975:2008 [7], vi
vay sang duoc 1dp 2 s6 ludi 18 x 18, 44 x 44 @€ thu
hat thdo duwoc BTP. Khung lwéi bang g6, mat
khung duoc dan luéi bang thép inox, mat luéi cé
kich thuwoc hinh vuong, tén goi s6 luoi chinh 1a s6
luong mat ludi/1 inches twong dwong 2,54 cm. Két
qua phan loai duoc thé hién & bang 5.

Bang 5 cho thdy, phan khong lot Iuéi 18 x 18
co kich thudc >2,0 mm, khéng phu hop cho dong
tai loc, phai mang di nghién cat va sang lai, quy
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trinh lap di lap lai cho dén khi loai boé phé pham.
Phan lot luéi 18 x 18 va trén ludi 44 x 44 c6 kich
thudc tuong doi dong deéu, tir 0,5 - 2,0 mm, rat phu
hop cho déng tui loc trén may IMA cua Italia da
tiéu chudn 2 g/tdi loc. Phan lot ludi 44 x 44 c6 kich
thuoc <0,5 mm, 14 dang bot duoc loai bd vi néu
dong tui loc, san pham khi pha ham trong coc, cac
hat bot thao duoc nhéd chui qua gidy loc gay duc
nudc, tham chi nhitng hat bot nay con bit kin cac
mao quan (16 nho) cta gidy loc, tir d6 lam anh
hudéng dén qua trinh trich ly cac chat hoa tan cta
thao duoc ra ngoai.

3.3. Nghién cttu ty 1é phéi tron phu hop cho
san phdm

Viéc xac dinh ty 1é phoi tron hop ly gitta 3 loai
thao duoc, dé cho ra san phdm c6 cac chi tiéu cam
quan cao la vo6 cung quan trong, tit d6 tao ra san
pham c6 khau vi hop thi hiéu nguoi tieu dung. ba
thi nghiém phdi tron véi 5 cong thirc khac nhau va
dong tai loc, sau d6 dung TCVN 3218:2012 dé
danh gia chat luong san phdm bang phuong phap
cam quan cho diém [6], két qua duoc thé hién &
bang 6.

Bang 6. Két qua danh gia chat leong san phdm bing phuong phap cam quan

Cac chi tieu danh gia
Cong Ngoai hinh Mau nuéc Mui Vi Tong | Xép
thiec diém | loai
Mota | Piém | Mota | Piém | Mota | Diém | Mota | Diém
Nho Vang Tg;’z“ Chat
CT1 déu, 4,50 xanh, 2,70 tru;ng 4,80 | diunhe, | 4,40 16,40 | Kha
sach sang nhe ngot
CT2 déu, 4,50 xanh, 2,70 ' 5,00 07 5,00 17,20 | Kha
sach san trung hoi
: 8 nhe ngot
Chat
Nho Vang T(}ilgzn diu nhe,
CT3 déu, 4,50 xanh, 2,70 tru;ng 5,20 hoi 5,40 17,80 | Kha
sach sang manh {}gOt;
hap dan
Nho Van Tg:é“ Chat
CT4 déu, 4,50 , g 2,40 ' 4,80 | diunhe, | 4,40 16,10 | Kha
sang trung
sach he ngot
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CT5

Nho
déu,
sach

4,50

Vang
sang

2,40

Thom Chat
dac diu nhe, ,
trung 4,80 hoi 4,60 16,30 | Kha
nhe ngot

S6 lieu & bang 6 va hinh 1 cho thay, ¢ cong
thic CT1 va CT4, san phdm co6 vi ngot do ty 1é co
ngot chiém dén 10%, tuy san phdm xép loai kha
theo TCVN 3218:2012 [6], nhung diém cam quan
lan luot chi dat 16,40 va 16,10. San phdm ctia mau
CT2 khong 10 vi ngot, nhung ty 1é ché xanh chiém
toi 15% va ty 1é 1a sen chi chiém 80%, tuy mau nudc
vang xanh sang, nhung huong thom dac trung nhe
va vi chat diu nhe, san phdm xép loai kh4, diém

cam quan chi dat 17,20. Mau CT5 c6 mau nudc
vang sang do ty 1é 14 sen chiém dén 90%, huong
thom dac trung nhe va vi chat diu nhe, diém cam
quan chi dat 16,30, san phdm ciing xép loai kha.
Mau CT3 ¢6 cac chi tieu vé mau nuoc, huong thom
va vi tot nhat, san phdm xép loai kha va tiem can
gan voi loai tot theo TCVN 3218:2012 [6], diém cam
quan cao nhat va dat 17,80. Nhu vay, lta chon mau
CT3 1a mau c6 ty lé phoi tron phi hop nhat.

DPiém cdm quan cUa cac mau thi nghiém

Diém cam quan

CT1 cT2

CcT3 (0 CT5

Congthire

Hinh 1. Diém cdm quan ctia cac cong thic thi nghiém

bé khang dinh su phu hop cta cong thic da
phdi tron, nghién ctu tiép tuc kiém tra chat luong
san pham theo phuong phap cam quan thi hiéu. Doi
tuong tham gia cadm quan c6 10 thanh vién, do tudi
ttr 30 - 70 gom 5 nam va 5 nit. Cac thanh vién trudc

khi cdm quan duoc huan luyén vé phuong phap thi
dé cam nhan vé mau nudc, huong thom va vi ctia san
ph4am. Chat luong san pham duoc danh gia theo do
cam nhan & 3 mic nhu sau: Thich (A), trung binh
(B), khong thich (C). Két qua duoc thé hién o bang 7.

Bang 7. Kiém tra chat leong sin phdm theo phurong phap cdm quan thi hiéu

Cong thuc thi nghiém
Thanh CT1 CT2 CT3 CT4 CT5
vién
A B C A B C B C A B C A B C
1 X X X X
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2 X X X X
3 X X X X X
4 X X X X
5 X X X X
6 X X X X
7 X X X X
8 X X X X
9 X X X X X
10 X X X X
Tong 1 6 3 7 3 0 1 0 0 6 4 0 7 3

So6 lieu & bang 7 cho thay, mau cta CT3 co ty
lé s6 nguoi thich cao nhat 9/10, twong dwong 90%,
s6 nguoi c6 cam nhan trung binh chi chiém 1/10.
Tiép dén 1a mau CT2 c6 ty 1é s6 nguoi thich 7/10,
teong duong 70%, s6 nguoi c6 cam nhan trung
binh 1a 3/10. Mau CT1 chi c6 1/10 nguoi thich,
6/10 nguoi c6 cam nhan trung binh, 3/10 nguoi
khong thich. Hai mau con lai 1a CT5 va CT4 khong
co6 nguoi thich, ty 1é nguoi c6 cam nhan trung binh
lan luot 1a 7/10 va 6/10; ty 1é nguoi c6 cam nhan
khong thich 1an luot 1a 3/10 va 4/10. Két qua nay
hoan toan phu hop v6i két qua & bang 5 va hinh 1.

Nhu vay, cé thé khang dinh mau CT3 cho chat
luong tot nhat.

3.4. Nghién ciru x4c dinh cac chi tiéu ly héa va
an toan thuc phdm (ATTP) cho san phdm

Sau khi phoi ché va doéng tui loc, san phdm
duoc gti dén Vién Kiém nghiém An toan vé sinh
thuc phdm Quoc gia dé kiém tra mot so chi tiéu ly
hoéa va chi tieu ATTP nhu: Vi sinh vat, kim loai
nang, doc t6 vi nam [8], [9], [10]. Két qua duoc thé
hién & bang 8, 9, 10, 11.

Bang 8. Két qua kiém tra cac chi tiéu ly héa

TT Tén chi tieu DPon vi tinh Két qua
1 bo dm % <7
2 Dinh tinh 14 sen Duong tinh
3 Dinh tinh tra xanh Duong tinh
4 Dinh tinh cé ngot Duong tinh
5 Ham luong tro khong tan trong HCI % <1
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Bang 9. Két qua kiém tra cac chi tiéu vi sinh

TT Tén chi tiéu DPon vi tinh Két qua
1 TSVKHK CFU/g 10*
2 Coliforms CFU/g 10
3 E.coli CFU/g 0
4 S.aureus CFU/g 10
5 Salmonella CFU/25g 0
6 TSBTNM-NM Bao tit/g 10°
7 B.cereus CFU/g 10

Bang 10. Két qua kiém tra cac chi tiéu kim loai ning
Tén chi tiéu DPon vi tinh Két qua
Chi Ppm <2
Thuy ngan Ppm < 0,05
Cadimi Ppm <1

Bang 11. Két qua kiém tra cac chat doc hai khong mong mudn

TT Ten chi tieu Don vi tinh Két qua
1 Aflatoxin B1 Ppb <5
2 Aflatoxin B1B2G1G2 Ppb <15

Qua keét qua kiém tra cac chi tieu ly héava chi  TCVN 7975:2008 [7] va phu hop voi QCVN 8-
tiéu VSATTP duoc trinh bay & bang 8,9, 10, 11 cho  1:2011/BYT [8], QCVN 8-2:2011/BYT [9], QCVN
thay, san phdm déu dat yéu cau, phu hop voi  83:2012/BYT [10].
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3.5. Thiét 1ap quy trinh cong nghé sin xuit tra
14 sen dang tui loc

Tt cac két qua nghién ctru trén, da thiét lap
quy trinh cong nghé san xuat tra 14 sen dang tuai
loc nhu sau:

Nguyén liéu — Lam sach — Sao — Nghién,
cat va sang phan loai — Phoi tron — Péng tui loc
— San phdm

3.5.1. Nguyén liéu

L4 sen loai tot c6 do 4m 8 - 10%, c6 ngot loai
tot co do Am 7 - 8%, tra xanh BTP ¢6 d6 4am 6 - 7%.

3.5.2. Lam sach

Loai bo nhitng tap chat vat ly (néu c6) nhu
cay, que, da, rac... trong la sen, cé ngot bang tay
hodac sang.

3.5.3. Sao

Thao duoc duoc sao trén thiét bi VPS-01G cta
Viét Nam, cu thé 14 sen sao trong thoi gian 50
phut, nhiét do 110°C. Co6 ngot sao trong 35 phut,
nhiét do 90°C. Tra xanh sao trong 40 phut, nhiét
do 100°C

3.5.4. Nghién, cat va sang phan loai

Str dung may cit can 3 truc CN- 500 cta Viét
Nam dé nghién cat cé ngot va tra xanh, may
nghién cit Model CCM-512 ctia Trung Quéc dé
nghién 14 sen, sau d6 sang phan loai trén sang 766
ctia Trung Qudc. San phidm c6 kich thudc phi hop
cho dong tui loc 1a lot lwéi 18 x 18 va trén ludi 44 x
44,

3.5.5. Phoi tron

San pham co6 ty l¢ phoi tron phu hop theo (%)
khoi luong ctia 14 sen - ¢6 ngot - tra xanh 1a: 85 - 05
- 10.

3.5.6. Dong tui loc

Trén may IMA cua Italia voi khoi lwong 2,0
g/tui.

4. KET LUAN

- ba xac dinh dwoc thoi gian va nhiét do sao
pht hop cho mot s6 thao duoc, cu thé 14 sen sao
trong 50 phut, nhiét do 110°C. Coé ngot sao trong

35 phut, nhiét @6 90°C. Tra xanh sao trong 40 phut,
nhiét do6 100°C.

- Céc loai thao duogc duoc nghién nho va sang
phan loai trén may sang 766 cta Trung Qudc,
phan thao duoc thu dwoc khi lot luéi s6 18 x 18 va
nam trén ludi s6 44 x 44 1a loai cé kich thuéc phu
hop cho déng tui loc.

- Ty lé phoi tron gitta 3 loai thao duwoc 14 sen
- ¢6 ngot - tra xanh theo (% khoi luong) 1a 85 -
05 - 10, san pham tra 14 sen tui loc dat loai kha
va c6 diém chat luong theo phuwong phap cam
quan la 17,80 cing nhu phwong phap tht cam
quan thi hiéu co s6 luong nguoi thich 1a cao
nhat t¢i 90%.

- Cac chi tiéu ly hoa va chi tieu VSATTP déu
phu hop TCVN 7975:2008 [7] va phu hop voi
QCVN 81/2011/BYT [8], QCVN 8-2/2011/BYT
[9], QCVN 8-3/2011/BYT cta Bo Y té [10].

- San phdm da duoc Cuc ATTP, Bo Y t€ cap
gidy “Xac nhan cong bo phu hop quy dinh an toan
thuc phdm”.
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STUDYING THE TECHNOLOGICAL PROCESS OF PRODUCTION
OF LOTUS LEAF TEA IN FILTER BAGS

Do Van Chuong®
! University of Economics - Technology for Industries
Summary

Lotus leaves, sweet grass and green tea are three herbs rich in bioactive compounds, that are
beneficial to the health of users. The article presents the results of research on the technological
process of producing lotus leaf tea in filter bags, including: Roasting materials, crushing and
screening, classifying, mixing and packing filter bags, checking product quality by sensory
methods, checking physicochemical indicators and food hygiene and safety. The results show
that the appropriate time and temperature for roasting for lotus leaves is 50 minutes, temperature
110°C; sweet grass for 35 minutes, temperature 90°C and green tea for 40 minutes, temperature
100°C. Each type of herb is crushed and sieved to classify. The part of the herb obtained when
passing through the 18 x 18 mesh and lying on the 44 x 44 mesh is the appropriate size for
making filter bags. The mixing ratio between 3 herbs lotus leaf- sweet grass- green tea (% by
weight) is 85 - 05 - 10, the lotus leaf tea bag product is good grade and has a quality score
according to the sensory method is 17.80.

Keywords: Tea bags, lotus leaves, sweet grass, green tea.
Nguoi phan bién: PGS.TS. Nguyén Duy Thinh
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ANH HUOGNG CUA D0 CHIN VA VUNG TRONG BDEN CAC
HOP CHAT CO HOAT TiNH SINH HOC VA HOAT TIiNH
CHONG 0XY HOA CUA CAC PHAN TRONG
QUA MIT THAI TiNH HAU GIANG

Duong Thi Phuong Lién® *, Doan Ngoc Liéu?,

Vo Thi Ngoc Liéu?, Lé Duy Nghia?, Nguyén Thi Thu Thiy*

TOM TAT

Nghién cttu khao sat sy thay d6i ciia do 4m va cac hop chat c6 hoat tinh sinh hoc nhu vitamin C, p-
carotene, polyphenol tong s6 (TPC), flavonoid téng s6 (TFC) va hoat tinh chong oxy hoa thé hién
qua kha nang loai goc DPPH (1,1-diphenyl-2-picrylhydrazyl) trong cac phan cia qua mit tai cac
vung tréong mit Thai thuoc huyén Chau Thanh, Chau Thanh A, Phung Hiép va thanh ph6 Nga Bay
(Hau Giang). Cac thanh phan trén duoc danh gia tai hai khoang do chin ctia qua mit (d6 chin I - gia:
90 - 105 ngay, do chin II - chin: 105 - 125 ngay sau dau trai). Két qua cho thay, khi chuyén tir gia
sang chin, do 4m cac phan giam (tir 72,1 - 73,7 con 69,03 - 71,54% trong thit qua, tit 76,85 - 77,96 con
69,89 - 71,37% trong xo va tur 68,25 - 69,70 con 63,18 - 63,95% trong hot). TPC tang tir 1,23 - 1,36 1én
1,46 - 1,88 mg GAE/g trong thit qua; tir 1,01 - 1,10 lén 1,32 - 1,52 mg GAE/g trong xo va tir 0,98 -
1,18 1én 1,36 - 1,69 mg GAE/g trong hot. TFC tang tir 0,38 - 0,43 1én 0,52 - 0,73 mg QE/g trong thit
qua; tr 0,25 - 0,31 1én 0,32 - 0,55 mg QE/g trong xo va tir 0,12 - 0,20 1én 0,21 - 0,29 mg QE/g trong
hot. Kha nang loai goc DPPH tang tir 26,54 - 29,4 1én 30,6 - 31,98% trong thit qua; tit 22,67 - 27,01 lén
27,58 - 31,79% trong xo va tir 18,73 - 22,48 1en 22,71 - 27,98% trong hot. Ham luong vitamin C tang tir
9,51 - 10,94 len 13,25 - 14,62 mg/100 g trong thit qua; tir 2,67 - 2,90 lén 3,93 - 4,87 mg/100 g trong
X0, song trong hot khong thay d6i dang ké. B-carotene tang tir 48,56 - 51,76 lén 56,98 - 58,79 mg/g
trong thit qua; khong thay d6i dang ké trong xo va giam tir 1,41 - 1,67 con 0,83 - 0,99 mg/g trong
hot. Ving trong hau nhu chi khong d4nh hudng dén do 4m va ham luong B-carotene trong hot, do
am va vitamin C trong xo. Ham luong nudc va cac thanh phan co6 hoat tinh sinh hoc ctng vé6i hoat
tinh chong oxy héa trong cac phan déu bi anh huong c6 y nghia thong ke (o < 0,05) béi ving trong.
Khi chin, mit trong tai cac viing c6 ham luong cac hop chat cé hoat tinh sinh hoc va hoat tinh chong

oxy hoa cao.

Tie khoa: Carotenoid, chong oxy hoa, do chin, phenolic, vitamin C.

1. BAT VAN BE

Mit (Artocarpus heterophyllus Lam) la mot
loai trdi cay nhiét d6i, thuoc ho Dau tim

"' B6 mon Cong nghé thuc phém, Vién Cong nghé sinh hoc
va Thuc phém, Truong Dai hoc Can Tho

* Sinh vién nganh Cong nghé thuc pham, Trudng Pai hoc
Can Tho

* Sinh vién nganh Cong ngh¢ sau thu hoach, Truong Dai
hoc Can Tho

* B mon Cong nghé sau thu hoach, Vién Cong nghé sinh
hoc va Thuc phém, Truong Pai hoc Can Tho

(Moraceae), 1a mot trong nhitng loai qua moc trén
cay lon nhat trén thé gioi, cay mit co thé song va
két qua khoang mot tram nam néu duoc cham séc
dung cach [1]. Mit c6 chira cac chat dinh duong va
cac hop chat cé hoat tinh chéng oxy hda voi ham
luong khac nhau tuy thudc vao giong. Mit co
ngudn géc tir cac vung cia Nam va Pong Nam A,
hién nay duoc trong phan bé chi yéu & cac nudc
Bangladesh, An Do, Myanmar, Nepal, Thai Lan,
Viet Nam, Trung Quéc, Philippines, Indonesia,
Malaysia va Sri Lanka [2]. O Viet Nam, mit duoc
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trong tir Bac vao Nam, tir ven bién, dong bang lén
mién nui, chi yéu duoc trong nhiéu & cac tinh
thuoc viing Dong Nam bo va déng bang song Clru
Long (BBSCL).

Cac bo phan cta mit co tac dung chong oxy
hoa, chong viem, khang khudn, khang niam, ha
duong huyét va chira lanh vét thuong [3], duoc
biét 1a do mit c6 chita cac hop chat c6 hoat tinh
sinh hoc nhu phenolic, flavonoid va dac biét la
carotenoid rat quan trong trong viéc ngin ngtra
ung thu [4]. Nghién cttu vé nguén chat chong oxy
héa ty nhién nhu tAc nhan tri litu nhim ngan ngtra
thiet hai do cac goc tu do gay ra trong co thé con
nguoi da duoc cac nha nghién cttu quan tam trong
nhitng nam gan day [5]. Véi két qua nghién ctru
ching minh rang mit c6 thé gép phan lam gidm ti
vong do tim mach va ung thu da thu hut duoc su
quan tam dang ké cta cac nha khoa hoc vé dinh
duong va thuc pham [6].

Hién nay c6 nhiéu giong mit khac nhau; cac
giong mit phé bién duoc biét nhu mit Thai, mit
nghé, mit ruot do, mit T6 ni; tuy nhién, giong mit
Thai dugc trong kha phd bién do kha dé tréng,
sinh trudng tot trong diéu kién khi hau néng 4m,
nang suat cao, thu hoach nhanh nén dem lai nhiéu
loi ich kinh té. Hau Giang la mot trong hai tinh cta
PBSCL c6 nguédn nguyen lieu mit Thai ngon nhat
va dién tich trong mit Thai ngay cang tang, dén
nay Hau Giang c6 dién tich trong mit 12 7.972 ha,
san luong dat 79.830 tdn/nam, cha yéu tap trung
tai cac ving trong voi san luong lon nhue huyén
Chau Thanh, Phung Hiép, thanh pho Nga Bay...
Mot s6 két qua nghién cttu cong bo ring mot s
dic diém nhat dinh cta mit chin nhu thanh phan
dinh duong, do 4m va ham luong carotenoid bi
anh huong béi ca giong mit va ving trong [7].
Trong mot két qua diéu tra khac da xac dinh duoc
cac yéu t6 nhu ham luong phenolic, ham luong
flavonoid va hoat tinh chong oxy hoa ctia qua bi
anh hudng boi giai doan chin [8]. Trong sudt qua
trinh sinh trudong va chin, qua trai qua nhiéu giai
doan khac nhau, dan dén su thay ddi vé cac chat

dinh duong ciing nhu cac hop chat c6 hoat tinh
chong oxy hoa. Mot vai két qua nghién ctu da
danh gia dac tinh chong oxy héa ctia vo, cti va hat
mit [9, 10]. D€ xay dung duoc thuong hieu “Mit
Hau Giang” c6 chat luong ngay cang tot hon,
khong chi dua vao thanh phan dinh duong ma con
thé hién qua cac hop chat c6 hoat tinh chong oxy
hoéa tu nhién trong qua. Chinh vi vay, nghién ctru
anh huong cta do chin va vung trong dén cac hop
chat co hoat tinh chong oxy hda cua cac phan
trong qua mit Thai tinh Hau Giang duoc thuc hién.

2. PHUONG PHAP NGHIEN CUU
2.1. Chuén bi nguyén liéu

Mit Thai siéu sém Changai da xanh dugc mua
tai cac vuon trong thuoc huyén Chau Thanh, Chau
Thanh A, Phung Hiép va thanh pho Nga Bay cta
tinh Hau Giang. Sau thu hoach, mit Thai duoc van
chuyén can than dén phong thi nghiém Bo mon
Cong nghé thuc phdm, Vien Cong nghé sinh hoc
va Thuc phdm, Truong Pai hoc Can Tho dé tién
hanh nghién ctu.

2.2. B0 tri thi nghiém

Qua mit Thai duoc nguoi trong tai cac dia
phuong dung phuong phap danh dau timg qua, ghi
nhan khoang thoi gian sau khi dau trai dé xac dinh
do chin. Mit Thai duoc thu hoach & hai @6 chin
mong muon (d6 chin I - gia: 90 - 105 ngay, do chin
II - chin: 105 - 125 ngay sau dau trai). Mit sau khi
duoc rira sach 16p vo bén ngoai, tién hanh xé thanh
timg miéng, tach riéng cac phan thit qua, xo va hot
mit. Thit qua, hot, xo mit sau khi lam sach, duoc
cat nho va sdy & 60°C trong ti siy dén kho, nghién
min va bao quan & nhiét do < 4°C dé phan tich cac
cac hop chat cé hoat tinh chong oxy hoa. Thi
nghiém duoc lap lai 3 1an.

2.3. Phuong phap phan tich va do dac cac chi
tiéu

- Xdc dinh do am: Xac dinh d0 4m bing
phuong phap sdy ¢ 105°C dén khdéi lwong khong
d6i (TCVN 1867:2001) [11].
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- Xdc dinh ham Iurong vitamin C: Ham luong
vitamin C cttia mau (mg/100 g chat kho) duoc xac
dinh bang phuong phap Iod [12], véi nguyén tic
dua trén tinh khtt ctia L-ascorbic, chuan d¢o mau
chua vitamin C bang dung dich iod 0,1 N.

- Xdc dinh ham luong B-carotene. Ham luong
B-carotene (mg/g chat kho) trong dich trich é - te
dau héa duoc xac dinh bang phuong phap quang
phd, do hap thu dich trich duoc do & budc song
450 nm [13].

- Xdc dinh TPC:

Phuong phap trich Iy mau: Trich ly mau (2 g)
trong metanol (80%) dén thé tich 20 ml, dé yén
trong 24 gio & 4°C. Dung dich duoc loc dé xac dinh
TPC, TFC va kha nang loai goc tw do DHHP [14].

TPC duoc xac dinh biang phuong phap Folin-

[15].
phosphomolybdic

Ciocalteu Phenol phan ung véi axit
tha

Ciocalteau, xuat hién phttc chat c6 mau xanh trong

trong thudc Folin-
moi truong kiém. Do do hap thu cia mau ¢ 765 nm
bang may do quang phé UV. Can ctt vao cuong do
mau do duoc trén may quang phd va dua vao
duong chuan axit garlic dé xac dinh TPC c6 trong
mau. Tir két qua TPC tinh duoc dua vao dudng
chuin va ty 1é mau trong trong dich trich, chuyén
két qua tinh theo khoi luong chat kho ctiia mau.

- Xdac dinh TFC: TFC dugc xac dinh thong
qua phuong phéap tao mau véi AICI; trong moi
truong kiém-tric quang [16]. PO hip thu cua
dung dich phan ung dugc do & budc song 415
nm. Dya vao dudng chuin quercetin dé xac dinh
TFC c6 trong mau. Két qua TFC duogc thé hién
qua duong luong quercetin (QE) c6 trong 1 g chat
kho mau thu.

- Xdc dinh kha nang loai goc tir do DPPH: Kha
nang loai goc tu do DPPH (%) duoc xac dinh theo
phuong phap ctia Mensor va cs (2001) [16]. Cac
chat chong oxy hoéa sé loai goc DPPH bing cach
cho hydrogen, l1am giam d¢ hap thu tai budc song

cuc dai va mau cta dung dich phan (ng sé nhat
dan, chuyén tir tim sang vang nhat. Két qua duoc
tinh theo can ban kho.

2.4. Phuong phap xtx Iy s6 liéu

Cac thi nghiém dwoc bo tri ngau nhién voi 3
lan 14p lai. S6 liéu thu thap duoc phan tich phuong
sai (ANOVA) va kiém dinh LSD dé két luan vé su
sai khac gitra trung binh cac nghiém thirc, voi mirc
y nghia 0,05. Phan mém Stagraphics Centurion
15.1 va Microsoft Excel 2010 duoc st dung dé xir
ly s6 lieu va vé do thi.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Bién ddi d6 4m, ham luong vitamin C va p-
carotene

3.1.1. Bién doi trong thit qua mit

Do am cha thit qua mit khac biét co y nghia
thong ké theo @ chin (Hinh 1.A). D6 4m cua thit
qua mit giam ro rét khi chuyén tir do chin I (72,10 -
73,70%) sang do chin II (69,03 - 71,54%). Theo Rana
va cs (2018) [17], @6 4m cua thit qua giam khi d¢
chin tang. Khoang gia tri va xu huong thay déi do
am phu hop voi két qua nghién citu cia Chamara
va cs (2018), Ranasinghe va Marapana (2019) [18,
19]. Mit & do chin I, @ 4m ctia thit qua duoc trong
& cac vung khac nhau khac biét khong coé y nghia,
ngoai trir do0 4m ctia thit qud mit duoc tréong &
huyén Phung Hiép (cao hon so véi cac ving trong
khac), song khi chuyén sang do chin II, d0 4m cua
thit qua mit tai thanh phé Chau Thanh va huyén
Phung Hiép khong khac biét nhung khac biét so
voi d0 4m ctia mit tai Chau Thanh A va Nga Bay.
Theo Goswami va cs (2011) [7], ham lwong nudc
va cac thanh phan dinh duong trong thit qua mit
khéac biet khi duoc trong tai cac viing khac nhau.

Ham lwong vitamin C cta thit qua mit khac
biét c6 y nghia theo do chin va gan nhu khac biét
khong c6 y nghia theo vung trong (Hinh 1.B).
Ham lwong vitamin C cuaa thit qua gia tang khi mit
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chuyén tir do chin I (9,51 - 11,02 mg/100 g) sang
do chin IT (13,25 - 14,61 mg/100 g). Theo Tiwari va
Vidyarthi (2015) [20], ham luong vitamin C cta
thit qua mit thay ddi theo cac giai doan chin khac
nhau. Khoang gia tri vitamin C khi mit chin twong
te nhu két qua ctia Goswami va cs (2011) [7]. Khi
mit & do chin I, vitamin C cta thit qua khac biét
khong c6 y nghia thong ké giita cac ving trong,
ngoai trir vitamin C cta thit qua mit duoc trong &
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Nga Bay. Song song d6, ham lugng p-carotene ctia
thit qua mit khac biét cé y nghia theo do chin va
khac biét khong c6 y nghia theo ving trong (Hinh
1.C). B-carotene cua thit qua ting dang ké khi mit
chuyén tir do chin I (48,56 - 51,76 mg/g) sang do
chin II (56,98 - 58,79 mg/g). Két qua nay tuong tu
nhu cong bo ctia Rana va cs (2018) [17], ham
lwong B-carotene thit qua mit ting dan theo qua
trinh chin.

B-carotene thit gua (mz=/=)

t d;lh ba hia ba‘ hig

ChinThinh Chin Thinh 4 Phung ity NedBiy

D Didil Bt

C

Hinh 1. Bién d6i d6 4m (A), ham heong vitamin C (B) va p-carotene (C) ctia thit qua mit theo d9 chin ctia
mit Thai tai mot s6 viing tréng & tinh Hau Giang

Ghi chu: Thé hién qua trung binh + do léch chuan, cdc chir cdi giong nhau thé hién sur khac biét khong

c0 y nghia thong ké, o = 0,05.
3.1.2. Bién doi trong xo mit

Két qua thong ke cho thay, do am cta xo mit
khac biét c6 y nghia theo d6 chin va khac biét
khong c6 y nghia theo vung trong (Hinh 2.A).
biéu nay cho thdy ving trong khong anh hudng
dén do 4m xo mit. Song, voi cung viung trong, do
am ctia xo mit c6 khuynh huéng gidm khi mit chin
chuyén tir do chin I (76,85 - 77,96%) sang do chin II
(69,89 - 71,37%). Bén canh d6, vitamin C cta xo mit
khac biét c6 y nghia theo d6 chin va khac biét
khong c6 y nghia theo viing trong (Hinh 2.B). Khi

mit chuyén tir do chin I sang do chin II, ham luong

vitamin C tang dang ké.

Ham luong pB-carotene cua xo mit bi anh
hudng boi ving trong, tuy nhién khong bi anh
hudong bdi do chin. p -carotene ctia xo mit & do
chin I khac biét khong co y nghia thong ké so véi
do chin II (Hinh 2.C). Vé6i cung d0 chin, ham
lwong B-carotene clia xo mit duoc trong & Chau
Thanh A va Phung Hiép cao khac biét c6 y nghia
thong ké hon so véi huyén Chau Thanh va thanh
pho Nga Bay.
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Hinh 2. Bién d6i d6 4m (A), ham lueong vitamin C (B) va p-carotene (C) ctia xo mit theo d9 chin ciia

mit Thai tai mot s6 viing tréng & tinh Hau Giang

Ghi chu: Thé hién qua trung binh + do léch chuan, cdc chir cdi giong nhau thé hién sur khdc biét khong

co y nghia thong ké, a. = 0,05.
3.1.3. Bién doi trong hot mit

Do 4m cta hot mit khac biét c6 y nghia thong
ké theo d0 chin, tuy nhién khac biét khong c6 y
nghia théng ké theo ving trong (Hinh 3.A). Véi
cac vung trong khac nhau, do 4m cta hot mit giam
khi mit chin chuyén tir @0 chin I (68,25 - 69,70%)
sang d¢ chin II (63,18 - 63,95%). Dong thoi, két qua
thong ke cho thay, vitamin C cta hot mit khac biét
khong co y nghia thong ké theo do chin va theo
vung trong (Hinh 3.B), ngoai trir vitamin C cia hot

mit duoc trong & Chau Thanh A thap hon cac ving
con lai.

B-carotene ctia hot mit khac biét c6 y nghia
thong ke theo do chin, song khac biét khong co y
nghia theo viung trong (Hinh 3.C). Khi mit chin,
ham luwgng B-carotene cua hot mit c6 khuynh
huéng giam khi chuyén tit do chin I (1,41 1,67
mg/g) sang do chin II (0,83 0,99 mg/g, cao hon
so voi két qua ctia Chandrika va cs (2005) [21].
Két qua nghién ctu nay cho thi, do chin anh
huong dang ké dén B-carotene ctia hot mit.
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Hinh 3. Bién d6i d6 4m (A), ham luong vitamin C (B) va p-carotene (C) ctia hot mit theo do chin ctia mit
Thai tai mét s6 ving tréng & tinh Hau Giang

Ghi chu: Thé hién qua trung binh + dp léch chuan, cdc chir cdi giong nhau thé hién sur khac biét khong

co y nghia thong ké, a. = 0,05.
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3.2. Bién d6i ham hrong polyphenol tdng s6
(TPC), flavonoid téng s6 (TFC) va kha ning loai

UFC thit gus (mg QE/g)

TPC thit qua (mg GAEQg)
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goc DPPH
3.2.1. Bién doi trong thit qua mit
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Hinh 4. Bién d6i cac hop chit c6 hoat tinh chéng oxy hda ctia thit qua mit theo d6 chin ctia mit Thai tai mot
s0 ving trong & Hau Giang TPC thit qua (A); TFC thit qua (B) va kha niing loai goc DPPH thit qua (C)

Ghi chu: Thé hién qua trung binh + do léch chuan, cdc chir cdi giong nhau thé hién su khdc biét

khong co y nghia thong ké, o = 0,05.

Cac hop chat c6 hoat tinh chong oxy hoda cta
thit qua mit c6 su khac biét c6 y nghia thong ke
theo do chin trong khoang nghién cttu va theo
vung trong. Trong hai khoang do chin nay, thit
qua mit & do chin II c6 TPC, TFC va kha nang loai
goc DPPH cao hon, c6 su khac biét c6 y nghia
thong ké so voi do chin I (Hinh 4.A, 4.B, 4.C).
TPC, TFC va kha nang loai goc DPPH cua thit qua
mit c6 khuynh huong ting khi chuyén tir do chin I
sang @0 chin II. Theo Chamara va cs (2018) [18],
TPC va TFC cua thit qua mit bi anh huéng baoi giai
doan chin. Dong thoi, su bién ddi ctia cac hop chat
c6 hoat tinh chong oxy hoéa trong thit qua mit bi
anh hudng béi ving trong. O do chin II, TPC ctia
thit qua mit duoc trong & huyén Chau Thanh (1,88
mg GAE/g) va TFC cta thit qua mit duoc trong &
thanh phé Nga Bay (0,73 mg QE/g) cao hon, khac
biét c6 y nghia thong ké so voi cac ving tréong con
lai (Hinh 4.A va 4.B). V6i cung d6 chin, kha nang
loai goc DPPH cua thit qud mit duoc trong &
huyén Phung Hiép cao hon, c6 sy khac biét c6 y

56

nghia thong ké so voi cac ving trong con lai (Hinh
4.C).

3.2.2. Bién doi trong xo mit

St bién d6i ham luong TPC, TFC va kha niang
loai goc DPPH cta xo mit bi anh huéng béi do
chin va vung trong. Khi mit chuyén tir do chin I
sang do6 chin II, xo mit c6 TPC, TFC va kha nang
loai goc DPPH ting, c6 su khac biét c6 y nghia
thong ke. Voi cac ving trong khac nhau, xo mit cé
TPC, TFC va kha ning loai goc DPPH khac biét c6
y nghia thong ké (Hinh 5.A, 5.B, 5.C). Huyén Chau
Thanh va Chau Thanh A 1a hai vung trong mit tao
xo mit ¢c6 TPC cao hon so véi hai vung con lai.
TFC ctia xo mit dugc trong & huyén Phung Hiép
(0,55 mg QE/g) cao hon, khac biét c6 y nghia
thong keé so véi cac vung trong con lai. Bén canh
d6, kha nang loai goc DPPH ctia xo mit duoc trong
& thanh pho Nga Bay (31,79%) cao hon, khac biét
c6 y nghia thong ké so v6i ba ving trong con lai.
Giai doan chin va vung trong khac nhau éanh
huong dang ké dén TPC, TFC va kha nang loai
goc DPPH cta xo mit.
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Hinh 5. Bién déi cac hop chat c6 hoat tinh chdng oxy hoéa trong xo mit theo d9 chin ctia xo mit Thai tai
mot s6 ving trong & Hau Giang TPC xo mit (A); TFC xo mit (B) va kha ning loai gdc DPPH xo mit (C)

Ghi chu: Thé hién qua trung binh + do léch chuan, cdc chir cdi giong nhau thé hién sw khac biét

khong co y nghia thong ké, a = 0,05).
3.2.3. Bién doi trong hot mit
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Hinh 6. Bién d6i cac hop chit c6 hoat tinh chéng oxy hoéa trong hot mit theo do chin ctia mit Thai tai mot
s6 ving trong & Hau Giang TPC hot mit (A); TFC hot mit (B) va kha niing loai gdc DPPH hot mit (C)

Ghi chu: Thé hién qua trung binh + do léch chuén, cdc chir cdi giong nhau thé hién sw khac biét

khong co y nghia thong ké, o. = 0,05).

Két qua thong keé cho thay, cac hop chat co
hoat tinh chong oxy hoa trong hot mit cé sy khac
biet c6 y nghia theo d¢ chin va theo ving tréng.
Voi cac vung trong khac nhau, khi mit chin
chuyén tir do chin I sang do chin II, TPC, TFC va
kha nang loai géc DPPH ctia hot mit c6 khuynh
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huong tang (Hinh 6.A, 6.B va 6.C). Hot mit & do
chin II c6 TPC, TFC va kha nang loai goc DPPH
cao hon, c6 su khac biét c6 y nghia thong ké
(p<0,05). Song, cung d6 chin II, TFC ctia hot mit
duoc trong & huyén Chau Thanh (0,29 mg QE/g),
TPC va kha nang loai goc DPPH ctia hot mit duoc
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trong & thanh pho Nga Bay (1,6 mg GAE/g va
27,98%) cao hon, c6 su khac biét c6 y nghia thong
ké so voi cac viung trong con lai. Diéu nay cho
thay, cac hop chat co hoat tinh chéng oxy hoa
trong hot mit bi anh huéng dang ké theo do chin
va theo ving tréng.

4. KET LUAN

Két qua nghién ctru cho thay, do chin anh
hudng dang ké dén do 4m ctia cac phan trong qua
mit Thai. Vitamin C va B-carotene cta thit qua thay
d6i theo do chin song, khong thay d6i theo viing
trong. Do chin va vung trong 1a hai yéu t6 quan
trong dan dén su thay déi TPC, TFC, kha nang loai
goc DPPH cua thit qua, xo va hot mit. Cac hop
chat co hoat tinh chong oxy hda ctia cac phan
trong qua mit Thai thay d6i chi yéu phu thugc vao
d6 chin. Qua & @6 chin II (qua chin: 105 - 125 ngay
sau dau trai) co ham luong cac hop chat nay cao
hon so v6i qua & @6 chin I (qua gia: 90 - 105 ngay
sau dau trai).
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Summary

The research was conducted to investigate the changes in moisture content and bioactive
compounds such as vitamin C, B-carotene, Total polyphenol content (TPC), total flavonoid
content (TFC) and antioxidant activity shown through the DPPH (1,1-diphenyl-2-picrylhydrazyl)
radical scavenging in parts of Thai jackfruits growing in Chau Thanh, Chau Thanh A, Phung Hiep
district and Nga Bay city (Hau Giang province). The above components were evaluated
corresponding to two harvest ripeness (maturity I - mature: 90 - 105 days, maturity II — ripe: 105 -
125 days after fruit set). The results showed that: When jackfruit from 4 regions changed from
mature to ripe, the moisture contents of the jackfruit parts decreased (from 72.1 - 73.7 to 69.03 -
71.54% in the pulps, from 76.85 - 77.96 to 69. 89 - 71.37% in rags and from 68.25 - 69.70 to 63.18 -
63.95% in seeds). TPC increased from 1.23 - 1.36 to 1.46 - 1.88 mg GAE/g in pulps; from 1.01-1.10
to 1.32 - 1.52 mg GAE/g in rags and from 0.98 - 1.18 to 1.36 - 1.69 mg GAE/g in seeds. TFC
increased from 0.38 - 0.43 to 0.52 - 0.73 mg QE/g in pulps; from 0.25 - 0.31 to 0.32 - 0.55 mg QE/g
in rags and from 0.12 - 0.20 to 0.21 - 0.29 mg QE/g in seeds. The DPPH radical scavenging
increased from 26.54 - 29.4 to 30.6 - 31.98% in pulps; from 22.67 - 27.01 to 27.58 - 31.79% in rags and
from 18.73 - 22.48 to 22.71 - 27.98% in seeds. Vitamin C contents increased from 9.51 - 10.94 to
13.25 - 14.62 mg/100 g in pulps; from 2.67 - 2.90 to 3.93 - 4.87 mg/100 g in rags, but in seeds they
did not change significantly. The B-carotene contents increased from 48.56 - 51.76 to 56.98 - 58.79
mg/g in pulps; they did not change significantly in rags and they decreased from 1.41 - 1.67 to
0.83-0.99 mg/g in seeds. Growing area had almost no effect on moisture and p-carotene contents
in seeds, moisture content and vitamin C in rags. The water content and bioactive compounds
along with antioxidant activity in the jackfruit parts were influenced by the growing region. When
ripening, jackfruit grown in areas of Hau Giang province displayed high levels of bioactive
compounds and antioxidant activity.

Keywords: Carotenoids, maturity, antioxidants, phanolics, vitamin C.

Nguoi phéan bién: TS. P6 Chi Thinh
Ngay nhéan bai: 01/11/2023
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KIEM SOAT PBacillus SINH BAD TU KHANG NHIET
BE SAN XUAT SUA AN TOAN VA GIAM THIEU
DAU CHAN CAC BON
Tran Hitu Thanh Huy?, Bui Thé Vinh"*, Huynh Lé Dat’,
Huynh Vin Tién?, Luong Thi Phuong Lién3, Lé Thi Kim Loan*

TOM TAT

Trong nganh ché bién stra, viéc ap dung pho bién cac phuong phap nhiét dé xt ly nhiét sita nhu
thanh trung va tiét tring nham tiéu diét vi khuan muc tiéu Bacillus hinh thanh bao tt khang nhiét
va mang sinh hoc, san sinh cac enzyme protease va lipase ngoai bao 6n dinh nhiét c6 mat trong

stta bo twoi nguyén liéu gay ra hu hong cac san pham sita. Tuy nhién, viéc ap dung cac ché do xit

ly nhiét khong pht hop dan dén tieu thu nang luong nhiét va phat thai khi nha kinh (d4u chan cac

bon) nhiéu hon. Tai Viét Nam, 4p dung nhiét dé ché bién 1.124,7 triéu lit sita bo twoi thu gom, woc
tinh so bo chi phi that thoat khoang 3,2 ty dong khi nhiét do ché bién cao hon yéu cau 1°C. Do
vay, dé loai bd hoan toan Bacillus sinh bao tir khang nhiét tit sita bo nguyeén liéu bang phuong
phap xtt ly nhiét, viéc kiém soat ngudn lay nhiém va nhan dién chung dé tir @6 chon ché do xt ly

nhiét phit hop nhadm san xuat ra cac san pham sita an toan, dong thoi tiét kiém chi phi nang luong

nhiét st dung ciing nhu giadm thiéu luong khi thai cac bon trong nha may san xuit sita trong

tuong lai.

Tie khéa: Bacillus, bao tir khang nhiét, dau chan cdc bon, sita bo tuoi nguyén liéu.

1. BAT VAN BE

Sita 1a thuc phdm c6 mau trang thuong duoc
san xuat boi cac té bao tiét clia tuyén vi con cai
dang trong qua trinh tiét sira va la nguon cung cip
chat dinh duong dang ké gém 4 thanh phan chinh
gom nuoc, chat béo, protein va duong lactose. Bén
canh d6, cac thanh phan phu gom chat khoang,
vitamin, enzyme, chat khi hoa tan [1].

Stta bo tuoi nguyén liéu la moi truong dinh
duong ly tudng cho nhiéu vi sinh vat. Him luong
vi sinh vat trong stta la dic tinh quyét dinh chat
luong sita ciing nhu dac tinh cdm quan va chat
luong san pham [2]. Stta bo twoi nguyén lieu bi
nhiém vi khu4n qua cac con duong khac nhau tir

' Truong Pai hoc Ctru Long

2 Truong Pai hoc Cén Tho

3 Trudng Cao ding Co dién va Nong nghiép Nam bo
* Truong Pai hoc Tién Giang

" Email: btvinhvnm@yahoo.com.vn

moi truong, ban than con bo, tiép xdc véi cac dung
cu thiét bi vat sita, chira stta. Cac loai vi khuin
trong stta rat da dang nhu cac loai thuoc chi
Pseudomonas wa lanh phat trién & nhiét do thap
sinh ra cac enzyme ngoai bao bén nhiét; cac loai vi
khuan hinh thanh bao t& chiu nhiét song sot qua
qua trinh xtt Iy nhiét nhu Bacillus spp. & dang bao
tt, chung c6 nguon goc tir moi treong tw nhién &
cac trang trai nuodi bo sita chuyén vao sira bo tuoi
nguyén lieu dan dén gay hu hong sita va san phdm
stta [3]. Vi khuan hinh thanh bao t la da dang
nhat va phtc tap nhat dé loai bo khoi chudi san
xuat sira, cht yéu la do kha nang bién ddi sang
trang thai khong hoat dong - bao tir. Bao tit c6 thé
ton tai trong diéu kién moi truong khac nghiét,
chang han nhu chat dinh dudong tham hut, 4p suat
tham thau va do lech nhiét do, do cau truc da lop
cua chung. Trong khi 16p ngoai cung bao vé bao ti
khoi su tAn cong ctia enzyme, 16p bén trong duy tri
trang thai mat nuodc va cung cap su bao vé b6 sung
chong lai hoa chat. Khi diéu kién moi truong
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thuan loi thi bao t&t c6 thé ndy mam & trang thai
sinh duong [4].

Trong nganh ché bién sira, viéc ap dung pho
bién cac phuong phap nhiét dé xt ly nhiét stra nhw
thanh trung va tiét trung nham tiéu diét vi khuin
muc tiéu la Bacillus spp. hinh thanh cac bao t&
khang nhiét gay c6 mat trong sita bo twoi nguyén
lieu gay ra hu hong cac san pham sita. S6 luong
san xuat cac san phdm sita ting truéng cung voi
taing doanh s6 kinh doanh, nhung chi phi nang
luong tiéu thu tang cao ciing 1a mét van dé nan giai
doi voi nganh stra. Viéc tim kiém va dé xuat cac
giai phap dé giam muc nang luong tiéu thu géom
nhiét, dién, nudc cho qua trinh ché bién sita that
su can thiét trong nha may sita dé tiét giam chi phi
nang luong va chi phi san xuat [5].

Nang luong duoc st dung dé gia nhiét, van
hanh may moc thiét bi chti yéu dén tir nang luong
hoa thach nhu dau md, than, khi dot. Tuy nhién,
nguodn nang luong nay ngay mot can kiét va khong
thé dap tng nhu cau ctia nguoi dung. Hon thé nita,
viéc st dung nang luong hoa thach sé tao ra chat
doc hai 16n cho moi truong. Do vay, can thiét
nghién cttu cac giai phap lam giam luong nhiét st
dung cho qua trinh xi ly nhiét sita nhdm go6p phan
lam giam 6 nhiém moi truong dong nghia véi viéc
tim giai phap lam gidm “d4u chan cac bon” trong
qua trinh san xuat cac san phdm sita tir sira bo tuoi
nguyén lieu. “Dau chan cac bon” dé cap dén tac
dong tiém tang dén khi hau do khi nha kinh phat
thai truc tiép hoac gian tiép xuat phat tir cac hoat
dong cta t6 chutc [6]. Theo nghién ctu ctaa
Kazimirova (2013) [7] cho thay, suat tiéu thu nang
luong nhiét ly thuyét dé thanh tring sira la 287,15
k]/kg.

Nhim thu dugc san phdm stta an toan, tiét
kiém nang luong va giam thiéu luong phat thai khi
nha kinh trong nha may san xuat sita, nghién ctru
kiém soat ngudn lay nhiém va nhan dién Bacillus
spp. sinh bao tir khang nhiét trong sita bo tuoi
nguyén liéu duoc thue hién.

2. Bacillus spp. SINH BAO TU KHANG NHIET TRONG SUA
B0 TUDI NGUYEN LIEU

2.1. Pic diém vé Bacillus spp.

Theo khoéa phan loai cia Bergey, chi Bacillus
la mot chi Ion va da dang, duoc phan loai nhu sau:
Gioi: Bacteria; Nganh: Firmicutes; 16p: Bacilli; Bo:
Bacillales; ho: Bacillaceae; chi: Bacillus. Vi khuidn
Bacillus duoc Ehrenberg mo ta lan dau tién nam
1835 1a “Virbrio subtilis”. Ho Bacillaceae duoc chia
lam 5 chi gom: Bacillus, Sporolactobacillus,
Clostridium, Sporosarcina, Desulforfomaculum,
dac trung ctia ho nay la hinh thanh no6i bao t& [8].
Vi khuan Bacillus spp. 1a vi khudn Gram duong,
hinh que, hiéu khi hodc ky khi, dic biet c6 kha
nang hinh thanh bao t, thuong duwoc sip xép
thanh timg cap hoac chubi. Bacillus spp. 1a vi
khuan song tu do, chung hién dién khip noi trong
dat, trong nuoc, thuc vat, dong vat, mot so6 lam
hong thuc phdm, ching chuyén héa cac co chat
hiru co, chang han nhu axit amin, axit hitu co va
duong, bang ho hap hiéu khi, ho hap ky khi hoic
lén men, tuy thudc vao loai va méi truong. Nhiét
do thich hop cho ching phat trién trong pham vi
30 - 45°C, cac bién thé wa nhiét phat trién toi wu &
65°C [9].

Vi Bacillus spp. c6 thé duoc phan lap tir dat,
cho dén gan day van duoc coi la nguén chinh caa
ching moi truong séng va moi truong bi 6 nhiém
dat, su hién dién ctia chung & cac trang trai bo stta
la khong thé tranh khoi. Pang chd y la nhiéu
Bacillus spp. co6 thé tao ra cac enzyme phan hay
chat béo chiu nhiét co thé tao ra stta hu hong. Cac
enzyme nay cé nhiét do toi vu tir 60 - 75°C, twong
te nhu nhiét do duoc st dung dé nhiét hoa va
thanh trung trong nganh cong nghiép sta.

Vi khuén hinh thanh bao ti ciing c6 thé ton tai
trong qua trinh xt ly nhiét trong suét qua trinh san
xuat sita c6 thoi gian bao quan kéo dai ESL
(extended shelf-life) dugc xit ly nhiét duoc ap
dung thudng nam trong khoang 125 - 130°C trong
2 - 6 giay. Trong qua trinh san xuat sita ESL, tat ca
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cac té bao sinh duong déu bi bat hoat, nhung tuy
nhién c6 mot s6 bao tir co thé ton tai. Bacillus spp.
c6 thé hien dién duéi dang hu hong hinh thanh
bao tit vi sinh vat trong stta ESL.

Stta duoc tiét trung & nhiét do cuc cao UHT
(Ultra-High Temperature) 1a san phdm “vo tring
thuong mai”, dung dé bao quan ¢ nhiét do moi
truong trong thoi gian dai. Tuy nhién, mot s6 bao
te chiu nhiét cao c6 thé song sot trong qua trinh
xtr Iy UHT. Su hu hong tiép theo c6 thé xay ra, dac
biet khi san phdm duoc bao quan ¢ nhiét do trén
40°C. Bao tr phan lap ti sta UHT thuong thudc
loai Bacillus sporothermodurans va Geobacillus
stearothermopillus. Mac du nhimg vi khu4n nay cé
mat trong nguyén liéu sita voi s6 luong rat thap, xi
ly nhiét trong qua trinh san xuat sita UHT sé tao
diéu kién cho ching ndy mam, phat trién va tang
truong ti€p theo. Vi mot so ching c6 kha nang
phan giai protein nén chung c6 thé gay ra su hu
hong ctia san pham cudi cung. Céac loai Bacillus
khac va Paenibacillus lactis @6i khi ciing co thé
gay hu hong stta UHT [4].

2.2. Nhan dién vi khuin Bacillus spp. sinh bao
tir khang nhiét tir stra bo twoi nguyén liéu

Qua trinh nhan dién vi khuin Bacillus spp.
sinh bao tt khang nhiét tir sita bo twoi nguyén liéu
duoc thuc hién qua cac budc: Tieu diét té bao sinh
duong, phan lap bao t&t Bacillus spp. chiu nhiét,
danh gia kha nang chiu nhiét va nhan dién chung
bang phuong phéap sinh héa hay sinh hoc phan tt.

2.2.1. Phan Iap Bacillus spp. sinh bdo tir khang
nhiét

Qui trinh phan 1ap, quan sat vi khudn, khuin
lac vi khuén, trit mau vi khu4n rong duoc thuc
hién theo qui trinh cta Luong va cs (2006) [10];
Tran Linh Thudc (2007) [11]. Trudc khi phan lap,
mau sita bo tuoi nguyén lieu duoc gia nhiét dé loai
bo té bao sinh duong, chi gir lai nhimg dong vi
khuén c6 kha nang sinh bao tt song sot qua qua
trinh xt ly nhiét dé chon loc va lam thuan: 150 mL
mau stta tuoi nguyén liéu duoc chuyén vao cac

chai 250 mL c6 nap vin vo trung, dun néng mau &
80°C trong 12 phut, st dung néi cach thuy duoc
kiém soat nhiét do. Sau khi xtr ly nhiét, cac chai
chita mau duoc lam lanh ngay 1ap tic bang cach st
dung bé nuoc da [12].

Pha loang mau, trai lén dia petri c6 moi truong
phan 1ap thach Luria Bentani (LB) b6 sung 2% sita
gay. Pia moi truong duoc 4 & 37°C trong 24 - 48
gi0 @€ vi khuén phat trién thanh khuén lac. Chon
va céy chuyén nhiéu lan tir cac khuén lac riéng 1é
dé tach rong (Iam thuan) cac dong (chiing) vi sinh
vat. Mot s6 moi truong dung trong phan lap
Bacillus spp. nhu Luria Bentani (25 g Luria
Bertani Broth, 15g agar va 2 g bot sita gay)
[13]; Nutrient agar (b g Peptone, 3 g Yeast
Extract, 20 g agar) [14]; Nutrient Broth G g
Pepton, 3 g chiét xuat thit bo) [15]; Cetrimide agar
(25 g Luria Bertani Broth, 15g agar va 2 g bot
sita gay) [16]; Brain heartinfusion agar (BHI)
(BHI, 1 mg/L vitamin B12) [17]; [18].

2.2.2. Panh gida kha nang khang nhiét Bacillus
spp. sinh bao tir

Kha nang khang nhiét la kha niang séng sot
ctia moOt quan thé vi sinh vat khi tiép xuc voi nhiét
do cao nhu tiét trung. Hiéu qua cua moi phuong
phap thanh trung, tiét trung doi véi mot chiang vi
sinh vat dic hiéu co thé duoc danh gia qua ty le
chét cta vi sinh vat hay bang duong cong song sot,
biéu dién bang logarit s vi sinh vat theo thoi gian
tiet khuan. Thoi gian chét nhiét D biéu thi ty lé
giét chét vi khudn ctia mot phuong phap thanh
trung, tiét trung cu thé. D duoc dinh nghia la thoi
gian can thiét (tinh bang phut) & mot nhiét do xac
dinh dé lam giam 90% s6 luong vi khuian ban dau
hay noi theo cach khac 1a dem ty 1é vi khudn song
sot con 1/10 s6 luong ban dau hoac lam gidm mot
don vi logarit ctia luong vi khuén hién dién.

Gia tri D tai 1 nhiét do khong d6i duoc tinh
theo cong thirc:

t
lgN-IgN,

=
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Trong do: Dy la thoi gian tiéu diét thap phan
tai nhiét do T (phut); N la luong vi sinh vat trong
san phdm ¢ thoi diém t (cfu/ml); N, 1a luong vi
sinh vat ban dau (cfu/ml); t 1a thoi gian gia nhiét
(phut).

Xac dinh kha nang khang nhiét cta bao ta: Stt
dung 6ng nghiém c6 kich thuoc 10 x 100 mm chita
2,5 mL dung dich bao tir dem xtt ly nhiét trong bé
diéu nhiét c6 kiém soat nhiét do. Ché do xu ly
nhiét & cac mic nhiét d6 va thoi gian git nhiét cho
moi muc nhiét do thuc hién. Sau dé duoc lam lanh
trong bé nuoc da, xac dinh s6 luong bao tir trudc
va sau xtr ly nhiét bang phuong phap dé dia dém
s6 khudn lac, 1ap lai 3 1an ghi nhan két qua trung
binh [19]; [20]; [21]. Mot s6 ché @ nhiét sit dung
dé danh gia kha nang chiu nhiét cta dich bao tr
Bacillus spp. phan 1ap duoc tir mot s6 san phdm
stra: Stra bo tuoi nguyén liéu duoc xt ly & 3 muc
nhiét do 80, 90, 100°C va thoi gian gitt nhiét cho
moi muc nhiét do 1an luot 1a 12, 15, 20, 25, 30 phut
[22]; sita bot duoc xt Iy voi 4 phuong phap nhiét
khac nhau: 63°C trong 30 phut, 72°C trong 15 giay,
76°C trong 15 giay va 82°C trong 30 phut [23]; sita
bo twoi nguyén liéu x ly véi 4 phuong phap nhiét
khac nhau: 100°C trong 10, 30, 40 va 50 phuat [24];
stra tiét trung thuong mai xtt ly & 3 muc nhiét 110,
120, 125°C trong 30 phut [25].

2.2.3. Nhian dién Bacillus spp. sinh bao tir
khdng nhiét

Nhan dién bing cach xac dinh cac diac diém
hinh thai va dic tinh sinh héa: Cac mau rong duoc
cay tro lai moi truong thach LB dé kiém tra mot so
dac diém sinh héa nhu: Nhuom Gram, nhudém bao
tr, kha nang di dong, catalase, oxidase, gelatinase
[10, 11]. Mot so6 dac diém hinh thai nhu mau sic,
hinh dang, d¢ néi va bia khuén lac duwoc kiém tra
va ghi nhan 1a dac diém hinh thai cta khuén lac.
Cac dac diém kinh hién vi duoc ghi lai cho tat ca
cac chung phan lap théng qua giao thitc nhuoém
Gram.

Nhan dién bang phuong phap sinh hoc phan
tit: Cac phuong phap phan nhém bang sinh hoc
phan tr duoc st dung dé nhan dién cac phan
nhom trong mot loai vi khudn co6 thé 1a cong cu
nhay cam dé theo doi cac nguon 6 nhiém cua vi
khuan hinh thanh bao tit trong cac moi truong lien
quan dén san phdm sita. Cu thé, cac trinh tr gen
rpoB, ma hoéa cho tiéu don vi 5 ctia RNA, duoc st
dung dé phan biét cac chung vi khu4n hinh thanh
bao tir trong toan by hé thong sita. Phuong phap
sinh hoc phan ttt duoc 4p dung nham xac dinh moi
lien quan caa vi khudn hinh thanh bao t trong cac
moi truong khac nhau cua day chuyén san xuat
stta (boén chura sita bo tuoi, xe van chuyén sita bo
twoi, san pham dong go6i. Mot so loai vi khuan sinh
bao tir c6 mat trong dang dong gdi san phdm duoc
tim thay & cip do trang trai cho thdy rang, nhitng
vi khuin hinh thanh bao t& d6 c6 nguon goc tir
trang trai va ton tai trong qua trinh thanh trung.
Nhing loai vi khuan khac chi hién dién trong san
pham dong goi, co nghia la sy nhiém ban, hoac tai
nhiém xday ra tai nha may ché bién. Bang cach ap
dung trinh tu gen rpoB x4c dinh ring cac ching
phan 1ap bao tir c6 nguodn goc tir sita nguyeén lieu
[4]. Ngoai ra, cac bao tit khang nhiét cao tao thanh
Bacillus spp. phan 1ap tit sta bo tuoi nguyén liéu
duoc chon loc dé gidi trinh tu bang phuong phap

16S rRNA. Cip moi duoc st dung: 27F
(’AGAGTTTGATCCTGGCTCAG3) va 1540R
(3’AAGGAGGTGATCCAAACCGCAS). Chu ky

nhiét cia phan tng PCR duoc thiét ké nhu sau:
bién tinh & 95°C trong 15 phut; sau khi bién tinh
trong 30 giay; u & 60°C trong 30 giay; kéo dai &
72°C trong 1 phut. S6 chu ky 12 40 chu ky. Két qua
giai trinh tr 16S rRNA cua vi khuidn duoc so sanh
voi cac trinh tu trén ngan hang gen NCBI bang
cong cu truc tuyén NCBI  BLAST
(https://blast.ncbi.nlm.nih.gov) [22].
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3. SU DUNG NANG LUONG VA PHAT THAI KHi NHA KiNH
TRONG NHA MAY SAN XUAT SUA

Qua trinh xtt ly nhiét thuc phdm duwoc thuc
hién dé tieu diet vi khudn muc tiéu hodc bao tir cia
ching c6 kha nang gay hai dén chat luong thuc
phdm. Bén canh do, chat lwong san phdm bi anh
hudéng boi cac qua trinh nhiét va can bén tich tu
tréen cac bé mat cta thiét bi trao déi nhiét duoc
hinh thanh béi phan tng cta cac thanh phan sita
doi voi nhiet do [26].

Cong nghiép ché bién sita chu yéu dua vao
truyén nhiét doi hoi phai c6 nang luong nhiét. Su
khan hiém cac nguén nang luong khong tai tao
nhue dau mo, khi gas,... nén phai dam bao viéc st
dung nang luong c6 hiéu qua va khong nglng
nang cao y thuc tiét kiém nang luong cua tat ca
nguoi tiéu dung trén toan thé gioi. Cong nghiép
stta tiéu thu so luong nang luong dang ké dé ché
bién sita, san xuat va luu trit cac loai sdn pham.
Trung binh, chi phi nang luong chiém khoang 30 -
50% chi phi san xuat téng thé cta san phdm. St
dung nidng luong tiét kiem va hiéu qua cta nha
may san xudt sitta la chia khoa thanh cong cho qua
trinh san xuat, kinh doanh va cong viéc quan ly.
bién va nhién lieu duoc st dung dé san xuat cac
loai nang lwong tién ich khac, bom cac chat 1ong
khac nhau va chiéu sang. Nuoc duoc st dung dé
lam mat, gia nhiét, lam sach, pha loang dung dich,
tao hoi nudc, san xuat nuoc da/nuoc lanh va tham
gia truc ti€ép quy trinh san xuat. Hoi nuoc duogc st
dung dé gia nhiét, lam sach va thanh trung, tiét
trung. Theo nghién cttu ctia Kumar va cs (2017)
[27], trong mot nha may san xuat nhiéu san pham
stra thuong mai, moi ngay tiéu thu nudc, hoi nudc,
dién lanh va dién trong nha may lan luot 1a 238,2
lit; 12,95 kg; 11,94 kJ va 5,98 kWh tuong tng cho
san xuat 100 L sira.

Tiép d6 theo nghién ctu cua Prasad (2022)
[28], trong nha may ché bién sita, hoi nudc duogc
stt dung cho xt ly nhiét trong qua trinh thanh
trung stta, thanh tring kem, bo ché bién, ché bién
ghee, ché bién dahi, bo sita duoc tim thay lan luot

la 16,70; 26,60; 47,22; 540,0; 72,50 va 59,90 kg trén
1.000 kg san phdm voi nhiét ning tuong tng la
45,1; 71,8; 127,9; 1458,0; 195,8 va 161,7 M]J trén
1.000 kg san phdm ché bién.

Theo Maliaroudaki va cs (2020) [29], khi tinh
toan luong phat thai CO,eq trén mot don vi san
pham cho thdy, nhu cau vé dién va dau diesel cua
nha may ché bién sita c6 cong suat xtr ly 60 m3/h
stta nguyén liéu cho thdy: Luong khi thai cac bon,
luong cac bon dioxide tuong duong (CO.-eq)
luong khi thai phat sinh tir viec sit dung dién va
dau diesel trén mot don vi san phdm duoc san xuat
va phan phoi. He s6 phat thai duoc stt dung 1a 2,69
kg CO,-eq trén modi lit dau diesel bi dot chay, trong
khi hé so phat thai dung cho dién 1a 598 g CO,-eq
tréen moi kWh dién.

Luong khi thai cac bon cia qua trinh san xuat
stta gay phat ra trung binh 44,5 g CO,-eq trén moi
don vi trong khi kem c6 phat thai trung binh 12,4 g
CO,eq trén moéi don vi. Vé nguon phat thai, dong
co diesel phat thai trung binh nhiéu hon so voéi
dién; muc tiéu thu dau diesel bao gom 83,3% va
63% tong luong khi thai tuong tmg cta cta sita gay
va kem.

+ Uoc tinh chi phi that thoat khi xi Iy nhiét
stza bo twoi nguyén liéu

Nhiét nang can thiét dé ting 1 do C khi gia
nhiét stra:

Q =m.C.D.Dt = 1.124,7 x 10°x 1,03 x 3,95 =
4,58 x 10°K]J

Trong dé: Nhiét dung riéng cua sita: C = 3,95
kJ/kg K

Khoi luong riéng cua stta: D = 1,03 kg/lit

Luong stia twoi so bo nam 2022: m = 1.124,7 X
10°1it

Mtic tang nhiét Dt: 1 do C

Uéc tinh so b chi phi tén that do st dung
nhiét d6 cho qua trinh xir Iy nhiét 1.124,7 triéu lit
stra bo tuoi ctia nam 2022 [30] ting hon 1°C so véi
yéu cau nhiét do xtr ly nhiét can thiét va thuc té
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gan 3,2 ty déng khi st dung dién (don gia dién san
xuat trung binh 2022: 2.500 dong).

Két qua cho thay, nganh cong nghiép stra tiéu
thu nhiéu nang luong. Do vay, cac van dé lién
quan dén tiéu thu nang luong cao trong qua trinh
ché bién sira, dé xuat cac phuong phap dé giam
nang luong tiéu thu nhu kiém toan nang luong,
diéu chinh ché d@6 xt ly nhiét sita gdm nhiét do va
thoi gian xtt Iy nhiét phu hop va chinh xac dya trén
kha nang chiu nhiét ctia Bacillus spp. sinh tao bao
tr khang nhiét muc tiéu va kiém soat chung la viéc
lam thiét thuc giup ti€t kiém chi phi nang luong,
déng thoi gidm dau chan cac bon, han ché o
nhiém moi truong.

4. KIEM SOAT Bacillus spp. SINH BAO TU KHANG NHIET
TRONG SUA BO TUDI NGUYEN LIEU

4.1. Ngudn géc sira bi nhiém sinh bao tir

Bacillus spp. thuong co6 trong stta bo tuoi
nguyeén liéu, lam 6 nhiém stta nguyén lieu chi yéu
& cap do trang trai (nhu & trong qua trinh vat sia,
stta tuoi nguyén liéu, ton trir va xit Iy tai trang trai)
va c6 kha nang tai nhiém xay ra ¢ nhiéu diém khac
nhau doc theo qua trinh san xuat sta tir trang trai
dén trong qua trinh van chuyén hodc tai nha may
ché bién san pham cudi cung. Num vi bo duoc coi
la nguén cung cap bao ti chinh trong sira bo tuwoi
nguyén liéu, chtt yéu 1a do bi nhiém ban tir chat
don chudng, thitc an va bui. Cac thanh vién ctia chi
Bacillus c6 mit khap noi va da duoc cach ly khoi
moi truong trang trai chan nuoéi bo stta, bao gém
thitc an @ chua, dong co, dat, vat liéu 16t chudng,
nudc va thuc an [4].

4.2. Phuong phap loai bé Bacillus spp. sinh
bao tir khang nhiét trong stra bo turoi nguyén liéu

Xtr Iy nhiét la cong nghé ché bién duoc sir
dung rong rai nhat trong nganh sita nham gidm so
luong vi khuén trong sira. Tuy nhién, vi bao tt cé
thé ton tai trong qua trinh xtt ly nhiét nén bién
phap hiéu qua nhat la dé giam so luong bao tir nén
duoc ap dung & cap do trang trai. Vi cac vi sinh vat
tao bao tit rat c6 thé c6 nguon goc tir bui ban va

phan dinh vao num vu vao thoi diém vat sira, bién
phap hiéu qua nhat trong viéc giam so luong bao
tir1a chuén bi day dt nim va trude khi vt sira.
Theo nghién cttu cua Ledina va cs (2021) [4],
lam sach dau vua truéc khi vat sira bang khan 4m
c6 thé gidt duoc va sau d6 lau kho bang khan gidy
c6 thé lam gidm s6 luong bao tit trong stra toi 96%.
Huong dan nhan vién cach vé sinh num va ding
cach va thiét l1ap cac quy trinh vé sinh khin tim
(giat bang chat tdy rira va thudc tdy chlorine va
khan kho hoan toan), cting co thé lam giam bao ti
trong sita bo twoi nguyeén liéu [31]. Phong vat sita
phai duoc ve sinh, sat khuian thuong xuyén, nhung
khéng duoc thuc hién khi bo dang cho sira c6 mat
tai san chudng trai. Bén canh do, sita sau khi vat
can duoc lam lanh nhanh hoac dua vao ché bién
cac san phdm sira trong thoi gian quy dinh [32].

Dé loai bd Bacillus tao bao tit & cap do nha
may sita, qua trinh ly tam tach khuan va vi loc
duoc ap dung thuc hién. Qua trinh ly tim tach
khuin (Bactofugation) stt dung phuong phap ly
tam toc do cao dé tach cac thanh phan sita ty trong
khac nhau, c6 thé loai bo tir 90 - 98% bao ttr khoi
stta bo tuwoi nguyén liéu Theo nghién ctu cua
Ribeiro va cs (2022) [33] thi qua trinh ly tAm giam
dang ké khoang 99,52% toéng s6 vi khudn va 95%
téng so bao tir wa nhiét hiéu khi. Bén canh d96, ap
dung vi loc mang ban thadm dé phan tach vi khuédn
va cac thanh phan sira dua trén kich thudc caa vat
rat nho dé dat hieu qua loai bo bao tir cao hon so
voi phuong phap ly tam tach khuén, voi 99,1 -
99,99% bao tir duoc loai bo thanh cong khoi stta bo
tuoi nguyeén liéu [34]. Trong thuc té, vi loc duoc dé
xuat nhu mot ky thuat chinh st dung dé loai bo vi
khu4n trong qua trinh san xuat stra sau khi tach
chat béo dé loai bo cac thanh phan c6 duong kinh
tir 0,1 - 10 um [35]. Vi loc v6i kich thudce 16 tir 0,2 -
2 um c6 thé tach céac phan tit ¢ trong luwong lon
hon 200 kDa duoc dung dé loai bo vi khuan, tach
protein va cac hat khac. So6 luong té bao soma c6
thé giam toi 100% bang cach 4ap dung cac quy trinh
két hop vi loc va xtr Iy nhiét cao [36]. Tuy nhién,

66 NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 1/2024



KHOA HOC CONG NGHE

qua trinh xtt ly nhiét sita dé kiém soat vi sinh va vo
hiéu hoa enzyme sé tac dong dén chat luong, dinh
dudng va cam quan cua sita. Do d6, qua trinh toi
uu hoa trong viéc két hop gitta nhiét do va thoi
gian xt ly nhiét stra 1a quan trong dé kéo dai thoi
han st dung ctia san phdm va han ché viéc suy
giam chat luong thap nhat so voi chat luong sita
ban dau [37]. Ap dung thuc hanh san xuét tét
(GMP) va két hop qua trinh lam lanh stta & nhiét
do phu hop la mot trong nhitng bién phap hiu
hiéu dé kiém soat vi khuan ua nhiét trong stta.
Lam lanh sita can duoc thuc hién ngay sau khi vat
va nhiét do phai nhanh chéng dat téi 4°C hoac
thap hon d€ kiém soat su phat trién lén ctia hé vi
sinh vat cho dén khi xt ly nhiet [38]. Viec kich
thich s ndy mam ctia bao tir truede khi xtr ly nhiét
ciing c6 thé 1a mot phuong phéap hiéu qua dé loai
b6 bao tir khoi sita va dam bao tinh 6n dinh cta
san pham [4].
5. KET LUAN

Bién phap httu hiéu nhat dé giam luong bao t
Bacillus spp. & trang trai chan nu6i bo sita 1a chuin
bi vé sinh, sat triung cac dau hut sita trudc khi vat
stta va han ché tai nhiém Bacillus spp. Tao bao ti
chiu nhiét ttr moi truong va kiém soat chung thong
qua viéc ap dung cac he thong dam bao chat luong
GAP (Good Agricutural Practices) trong chan nuéi
bo sita ndi riéng, trong nong nghiép noéi chung va
ap dung GMP (Good Manufacturing Practices)
trong thu hoach, GDP (Good Distribution
Practices) trong van chuyén sira tuoi nguyén liéu
ttr nong trai nuodi bo vé dén nha may san xuat; ap
dung hé thong quan tri chat lwong ttt HACCP tré
lén trong san xuat sita tuoi tiét trung va cac san
pham kh4c tir sita dong thoi ciing can ap dung qua
trinh ly tam tach khuin va vi loc tai nha may.
Trudc khi thuce hién qua trinh x¢ Iy nhiét stra, viéc
nhan dién Bacillus spp. sinh bao tt khang nhiét co6
mat trong sita bo twoi nguyén liéu ¢ cap do trang
trai, hay trong qua trinh van chuyén stta sé giup
chon ra duoc ché do xtr ly nhiét stta (nhiét do va
thoi gian) cung véi viéc bao quan sita & nhiét do

lanh phu hop sé gitip nha may giup tiét kiém chi
phi ning luong va dong thoi gidm dau chan cac
bon, han ché 6 nhiém moi truong.
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CONTROLLING HEAT-RESISTANT SPORE-FORMING Bacillus TO PRODUCE SAFE
MILK AND TO MINIMIZE CARBON FOOTPRINT

Tran Huu Thanh Huy?, Bui The Vinh!, Huynh Le Dat,
Huynh Van Tien?, Luong Thi Phuong Lien?, Le Thi Kim Loan*
' Me Kong University
% Can Tho University
* Southern College for Engineering and Agriculture
* Tien Giang University

Summary

In the milk processing industry, the common application of heat methods for milk heat treatment,
such as pasteurization and sterilization to kill target bacteria as Bacillus forming heat-resistant
spores and biofilms, producing heat-stable extracellular protease and lipase enzymes in cow’s raw
milk that causes spoilage of milk products to obtain the quality and safety for processed dairy
products. However, the applications of inappropriate heat treatment regimes results in higher
thermal energy consumption and greenhouse gas emissions (Carbon Footprint). In Vietnam,
applying heat to process 1,124.7 million liters of collected raw cow’s milk, preliminary estimated
cost loss is about 3.2 billion VND when processing temperature is 1 degree Celsius higher than
required. Therefore, to eliminate heatresistant spore-forming Bacillus from cow’s raw milk
completely by heat treatment, controlling contamination sources and identifying them to select
the right heat treatment regime will help to produce safe dairy products, to save costs of used
heat energy as well as minimizing of the carbon footprint in the milk production plant in future.

Keywords: Bacillus, heat-resistant spore, carbon footprint, raw milk.
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DANH GIA HIEN TRANG CONG TRINH ON BINH CUA
SONG MIEN TRUNG VA BE XUAT GIAI PHAP KHAC PHUC

TOM TAT

Nguyén Thanh Hiung" ", Triéu Quang Quan’,
Nguyén Ngoc Nam!, Le Hai Trung®

Nghién ctru phong, chong boi tu ctra song, x6i 1o bo bién 1a van dé thoi su cap thiét luon duoc
quan tam, nghién ctru. Viing ctra song mién Trung, trong vong 30 nam trd lai day co khoang hon
20 cong trinh 6n dinh ctra song da va dang duoc xay dung. Dang cong trinh chu yéu 1a dé ngan
cat, giam song (Jetty). Dén nay, tai mot s6 cira song sau khi xay dung cong trinh ctra song da

duoc 6n dinh nhung mot s6 ctta song van con xay ra hién tuong boi tu, bién dong luong lach vao

ctra; mot cong trinh 6n dinh ctra song bi xudng cip, hu hong. Nghién ctru nay dua ra bic tranh

téng quat thuc trang cac cong trinh 6n dinh ctra song mién Trung va tap trung phan tich thuc

trang cong trinh cho 4 ctra song lua chon nghién cttu chi tiét (Ctra Sét, tinh Ha Tinh; ctta Tung,
tinh Quang Tri; ctta Thuan An, tinh Thtra Thién Hué; ctta Dé Gi, tinh Binh Dinh). Nghién ctru da
dua ra khuyén nghi nham khac phuc nhimg ton tai cho viéc stta chita va xay dung mdi cac cong

trinh 6n dinh ctra séng trong tuong lai.

Tie khoa: Dé ngan cat, giam song, boi Iip cia song, bao vé bo bién.

1. DAT VAN DE

Dai ven bién mién Trung gém 14 tinh, thanh
pho tir Thanh Hoa dén Binh Thuén c6 chiéu dai bo
bién khoang 1.500 km, v6i téng so trén 40 cta
song. Pay la mot trong nhimg dia ban chién luogc
trong phat trién kinh té bién ctia Viét Nam, gém
nhiéu bén cang, khu neo dau tau thuyén va hau
hét déu nam trong céac ctra song hodc dam pha ven
bién nén doi hoi ctra song phai dap ng yéu cau toi
quan trong vé thoat li, dam bao diéu kién giao
thong thuy, tau ra vao cang ca, khu neo dau tranh
tra bao. Giai phap 6n dinh ctta song thudng duoc
ap dung cho vung ven bién mién Trung 1a cac
cong trinh ngan cat, gidm song két hop véi nao vét
ludéng tau.

Trong vong 30 nam tré lai day da co khoang
hon 20 cong trinh 6n dinh ctta song da va dang
duoc xay dung. Dang cong trinh cha yéu la de

" Phong Thi nghiém trong diém Qudc gia vé Dong lyc hoc
Soéng Bién, Vién Khoa hoc Thuy loi Viét Nam

3 Truong Pai hoc Thuy loi

* Email: nthung@vawr.org.vn

ngan cat, giam soéng (Jetty). Pén nay, mot so cira
song da duoc 6n dinh sau khi xay dung cong trinh
nhung mot so clra song van con xay ra hién tuong
boi 1ap va xuong cap, hu hong... Do viing ctra song
la noi chiu tac dong phtrc tap ctia ché do dong luc
ctia song va bién [1], nén hién twong boi lap cira
song, x0i 1o b& bién van xay ra cho du cong trinh
6n dinh ctra song da duoc xay dung. D€ co thé dua
ra giadi phap khac phuc nhimg cong trinh da xay
dung kém hiéu qua cing nhu dinh hudéng giai
phap x4y dung nhimg cong trinh méi, can thiét
phai lam sang t6 2 van dé: 1) Nguyén nhan gay boi
l4p ctra song; 2) Nhitng van dé con ton tai ctia cac
cong trinh chinh tri da xay dung. Vi vay, can thiét
phai danh gia thuc trang cac cong trinh chinh tri
ctra song da duoc xay dung dé dua ra giai phap stra
chita trudc mat va cung co s& khoa hoc phuc vu
quy hoach, thiét ké va xay dung modi cac cong
trinh 6n dinh ctta song trong tuong lai, giup chu
dong cho cong tac phong, chong thién tai, ting
cuong kha niang chong chiu khu vuc ven bién
mién Trung.
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2. PHUONG PHAP NGHIEN CUU

Phuong phép diéu tra, khao sat hién trueong:
Tién hanh di diéu tra thuc dia, do dac khao sat
cong trinh va dia hinh khu vyc ctra song c6 cong
trinh.

Phuong phap chéng chap mat cit dia hinh:
Trén co so dir do dac khao sat 2 mua thang 9/2022
va thang 01/2023. Mat cat ngang duoc phan thanh
cac doan twong tng véi cac vung béi tu, x6i 16.

Phuwong phap vién tham va GIS: D lieu vé
tinh vién tham theo thoi gian tir nam 1988 - 2023
bao gém Landsat TM va Landsat OLI véi do phan
giai tr 15 - 30 m duoc st dung dé danh gia nhing
thay déi ctia duong bo bién. Cac anh duoc lua
chon theo nguyeén tic: i) Tat ca cac hinh anh déu
duoc thu it nhiéu vao cung mot thoi diém trong

nam (vao mua kho tir thang 2 dén thang 6); ii) Chi
nhitng hinh anh c6 thong s6 phong xa va khi
quyén tot nhat (co it may che pht) méi duoc chon.
Do anh huodng cta thay triéu nén duong mép nudc
gan voi muc thiy triéu tai thoi diém thu nhan anh
va cac anh phai dugc hiéu chinh theo muic thay
triéu thap nhat trong chubi quan trac. Nghién ctru
da chon muec thuy triéu thap nhat 1a -0,2 m xay ra
vao nam 1973 dé quy chiéu cho cac thoi diém khac
[2] va dung cach noi suy dé hiéu chinh thay triéu
voi thoi diém chup anh dé dua anh vé cung muc so
sanh [3].
3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Thuc trang cong trinh én dinh cira song

3.1.1. Pé ngan cat, giam song bo Bic ctia Sot,
tinh Ha Tinh

Hinh 1. Vi tri cong trinh, MCN va hién trang dé ngin cat, gidam séng cira Sot

Ctra Sét 1a ctra song c6 mii da & bo phia Nam
nén nguodn bun cat gay ra béi tu ctra Sot chi yéu 1a
tir phia Béc, anh hudéng dén giao thong thay. Dé
chong boi lap, tinh Ha Tinh da dau tu xay dung dé
ngan cat, giam soéng & bo phia Bac nam 2018 voéi
chiéu dai la 600 m; két cau 2 hang 6ng buy bé tong
cot thép (BTCT) hinh tru tron duong kinh (D)
khoang 1,0 m xép so le nhau doc tir mai de dén
goc dé, xung quanh 6ng buy duoc gia cuong bang
bé tong; mai dé lat cau kién am duong cé mo
nham gidm song; chan dé duoc gia co6 bang 1 hang
ong buy BTCT hinh tru tron D khoang 0,8 m
(Hinh 1).

Phan tich dién bién duong bo khu vuc ctra Sot
tr nam 1999 dén nam 2023 bang anh Landsat
(Hinh 2) cho thay, bo bién phia Bic luon c6 xu thé
boi tu. Sau khi xay dung dé ngan cat giam soéng xu
thé béi tu bo Bac phat trién rong hon & phia
thuong luu dé so voi trude khi xay dung dé, chiéu
rong vung boi khoang 580 m, phia ha luu dé ciing
van xuat hién boi tu vao phia trong ctta song dan
dén do sau luong chinh nhé chi tir-1,0 dén -3,0 m
anh hudéng dén viéc tau thuyén ra vao cang va khu
neo dau (dé dam bao do sau chay tau thi tuyén
luéng can do sau tir 3,5 m tré 1én doi voi tau cong
suat 500 CV [4]). Nguyén nhan so b anh huong
dén hiéu qua chong boi 14p ctia dé ngan cat, giam
song ctra Sot 1a do cao trinh dinh dé (CTD) chan
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cat thap dan dén cat tir bo phia Bac vuot qua dinh

de, boi 14ap ctra song va luong tau, ngoai ra CTD da
bi sut lun so voi thiét ké tir 0,5 - 1,0 m (thoi diém
do mat cat doc tuyén cong trinh thoi diém thang
9/2022); bé rong dinh de nho; két cau deé la duoc
X€ép tir cac 6ng buy hinh tru tron, khong khit do

AW B BGET GOW BED G

vay tao nhiéu khe hé cho bun cat tran qua dé chan

cat, di vao vung ctra song va long dan. Két cau 6ng
buy trén than va chan dé bi nit vo va mat nap. So

Wi W EE A GG

sanh két qua chong chap mait cat ngang bai bién
(Bang 1) tir thang 9/2022 dén thang 1/2023 cho
thay, dia hinh tai cAc mat cat nay co ban béi tu

Hinh 2. Dién bién duong bo khu viee cira Sot
tte nam 1999 - 2023

(Bang 1).
Bang 1. Két qua chap mat cit dia hinh ctra S6t
Ten MC Hb(m) | Hxk(m) | Sbm? | Sx(m? | AS (m? | Danhgia
MC1 0,13 -0,01 71,69 -4,68 67,00 Boi tu
MC2 0,02 -0,12 14,41 -69,52 -55,12 Xoi 1o
MC3 0,25 0,02 132,90 -8,63 124,27 Boi tu
MC4 0,27 -0,01 160,61 -8,12 152,49 Boi tu
MC5 0,24 -0,03 138,13 -18,73 119,40 Boi tu
MC6 0,13 -0,06 78,96 -38,13 40,84 Boi tu
MC7 0,18 -0,07 103,43 -37,52 65,91 Boi tu
MC8 0,26 -0,06 138,48 -31,28 107,20 Boi tu
MC9 0,15 -0,29 128,30 -247,99 -119,69 Xoi 1o
MC10 0,34 -0,09 315,50 -81,70 233,79 Boi tu
MC11 0,69 -0,06 554,83 -50,03 504,80 Boi tu
MC12 0,28 0,14 169,00 -84,13 84,87 Boi tu
MC13 0,52 -0,58 361,91 -402,83 -40,92 Xoi 1o
MC14 0,96 -0,09 981,84 91,88 889,97 Boi tu
MC15 0,99 0,44 687,92 -301,31 386,61 Boi tu
MC16 0,64 -0,36 466,85 -261,57 205,28 Boi tu
MC17 0,55 -0,38 406,78 -279,64 127,14 Boi tu
MC18 0,25 -0,39 216,15 -342,05 -125,90 Xoi 1o

Ghi chu: Tén MC: Hb (m) I3 chiéu cao boi trung binh; Hx (m) 13 chiéu sau xdi trung binh; Sb (nf’) I3
phan dién tich boi: Sx (nf’) I4 phan dién tich xdi; AS (nf) Ia chénh léch hay su bién doi vé dién tich mat
cat ngang giita cac nam/thoi ky.
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3.1.2. Pé ngan cat, giam song cira Tung, tinh
Quang Tri

Ctra Tung c6 bai da sat cira s6ng va mot mom
d4 cach ctra song hon 800 m tao ra bai tim ctra
Tung & bo Béc cira song (Hinh 3). Clra song nay
da xay dung 2 tuyén dé ngan cat, giam song: Dé

bo Nam duoc xay dung vao nam 2004, dai 395,74
m, dé bo Bac xay nam 2017, dai 150 m véi chiéu
rong dinh dé 4,0 m; CTDb dé +1,5 m; mai dé m =
2,5, mai mii dé m = 3,0; 16i than dé chan cat bang
d4 d6; khoi pht mai Tetrapod [Error! Reference
source not found.].

Hinh 3. Vi tri cong trinh, MCN va hién trang dé ngin cat, giam séng cira Tiing
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Hinh 4. Dién bién duong bo bién khu viee cira
Tung giai doan 1993 - 2023

Phan tich dién bién duong bo bién khu vuc
ctra Tung bing anh vé tinh Landsat (Hinh 4) cho
thay, thoi ky tir 1993 — 2003 trudc khi xay dung de
bo Nam, su phat trién manh meé cta doi cat phia
bo Nam lam cho ctra song bi dich chuyén vé phia
bo Bac va thu hep chi con khoang 40 - 80 m. Sau
khi xay dung dé bo Nam va cang ca ctra Tung vao
nam 2004 va chuyén cat béi 14p clra phuc vu san
lap mat bang khu vuc cang ca ctra Tung thi cta
song cé xu thé mé rong dan, dén nam 2005 thi bé
rong ctra dat 350 m. Nam 2017 xay dung dé bo
Bac, dai 150 m. Dén nay bé rong ctra song on dinh,
it thay ddi, tuy nhién luéng vao khu vuc ctra luon
ton tai mot con cat ngam chin ngang gay kho
khan cho giao thong thay.

Bang 2. Két qua chap mit cit dia hinh ctra Tiing

Téen MC Hb (m) Hx (m) Sb (m? Sx (m? AS (m?) banh gia
MC1 0,12 0,21 45,93 -77,79 -31,87 Xoi lo
MC2 0,04 0,23 16,03 -83,66 -67,63 Xoi lo
MC3 0,24 -0,07 85,46 24,72 60,74 Béi tu
MC4 0,41 -0,06 158,73 -22,09 136,65 Béi tu
MC5 0,35 -0,03 124,02 -10,58 113,43 Béi tu
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MC6 0,46 -0,02 199,11 -10,43 188,69 Boi tu
MC7 0,10 -0,08 97,17 -78,74 18,43 Boi tu
MC8 0,18 -0,20 90,38 95,75 -5,38 Xoi 1o
MC9 0,67 -0,03 265,41 -11,88 253,52 Boi tu
MC11 0,51 -0,13 282,64 -71,48 211,16 Boi tu
MC12 0,17 -0,54 78,20 -243,68 -165,48 Xoi 1o
MC13 0,07 -0,17 38,09 -86,42 -48,34 Xoi lo
MC14 0,04 -0,29 21,97 -155,60 -133,63 Xoi lo
MC15 0,03 -0,36 14,09 -160,77 -146,68 Xoi 1o
MC16 0,23 0,16 97,56 65,39 32,18 Boi tu
MC17 0,28 0,12 115,91 -02,16 63,76 Boi tu
MC18 0,14 0,28 52,29 -106,26 -53,97 Xoi 1o

Két qua nghién cttu cta Nguyén Tho Séo
(2010) [6] va Nguyén Thanh Son (2019) [7] cling
da chi ra nguyén nhan anh huong dén hiéu qua
chong bdi 1dp ctia cong trinh ngan cat, gidm song
ctrta Tung la do dé ngan cat, giam song phia Nam
chua hop ly vé chiéu dai va huong tuyén nén chi
lam cham qua trinh béi 14p ctta song va chua
chong boéi 14p clra mot cach hiéu qua. Mat khac,
anh huong ctia dé bo Nam da lam gian doan qua
trinh van chuyén bun cat b sung cho bai tim bo
Bac gay x6i 16 [6]. Két qua do mat cat doc 2 tuyén
de bo Bic va bo Nam ctra Tung thang 9/2022
(Bang 2) cho thdy, dé bo Bac van 6n dinh, con dé
bo Nam bi hu hong nghiém trong, CTD bi ha thap
chi tit 0,5 - 1,25 m so voi thiét ké 1a +1,5 m. Nguyén
nhan gay ra cac hu hong duoc xac dinh cha yéu la
do song tac dong truc dién vao cong trinh. Chéng
chap mat cat dia hinh trong thoi ky mua gié Pong
Bac (9/2022 - 1/2023) cho thay, bai tAm ctra Tung
6n dinh, bién dong x06i bdi it, bai bién bo Nam ctra
song boi tu xen keé x6i 16 nhe.

3.1.3. Dé ngan cat, giam song cua Thuin An,
tinh Thira Thién Hué

Heé thong cong trinh tai khu vue ctta Thuan An
bao gom: Dé ngan cat, giam séng bo Bac dai 642
m lien két voi dé ngam dai 200 m va dé chan séng
dai 415 m, dé bo Nam dai 325 m (xay dung thang
7/2010); nam 2014 da xay dung thém tuyén ke bao
vé bo bién thon Thai Duong Thuong & bo Bac cira,
dai 730 m. Nam 2021 - 2023, xay dung kéo dai dé
ngan cat, giam song bo Nam thém 140 m theo
huong vuong goc voi duong bo va 100 m theo
huéng xién goc voi duong bo dé timg budc hoan
thien hé thong cong trinh theo quy mo da duoc
phé duyét (Hinh 5).

Két qua phan tich dién bién duong bo khu vuc
ctta Thuan An tr nam 1999 dén nam 2023 bing
anh vé tinh (Hinh 6) cho thay, tir nam 1999 - 2001
do xuat hién la lich stt nam 1999 gay ra bién dong
manh, ctta song mé rong, bo bién phia Bac ctra bi
x0i 16 voi chiéu dai khoang 70 m. Tit nam 2001 -
2007 duong bo dién bién co xu huong chung 1a x6i
16 dién ra tai bo Nam trung binh 10 m/nam trong
khi @6 lai béi tu nhe & bo phia Bic. Tir nam 2007 -
2015 bo phia Nam duoc bodi tu do dé ngan cat,
giam song da chan dong bun cat di tir phia Nam
lén phia Bac.
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Hinh 5. Vi tri cong trinh, MCN va hién trang d& NCGS ctta Thudn An

Hinh 6. Dién bién duong b cita Thuan An tir nim
1999 - 2023

Bo phia Bic bat dau xuat hién x6i cuc bo tai vi
tri ngay phia sau dé chan séng (doan x6i 1& dai
khoang 400 m va x6i sau vao bo khoang 80 m). Bo
bién phia Nam, tir nam 2015 - 2020 vung bdi tu
phat trién manh va bodi ra dén gan dau deé phia
bién, chiéu rong ving boi vé phia bién khoang 400

m lam cho dé bo Nam khong ngan bun cat hiéu
qua, bun cat vuot qua dau phia ngoai dé va bi séng
ttr huong bién dua vao khu vuce clta song. Két qua
do dac mat cat ngang nam 2022 cho thdy, tai
MC22 - MC30 (Bang 3) chiéu cao boi trung binh
ttr 0,25 - 0,6 m, ludng tau c6 xu hudéng dich chuyén
lén phia Bac ép sat vao vi tri mii dé ngan cat, giam
song. Doi voi khu vuc b Bac cira song, tai thon
Thai Duong Ha (sau dé chan soéng bo Bac) co xu
hudéng bdi tré lai tai MC5 - MC7 nhung dién tich
boi tang lén khong dang ké <0,01 ha, chiéu cao boi
trung binh tr 0,2 - 0,4 m so voi thoi diém niam
2007. Két qua do MCD tuyén cong trinh thang
9/2022 cho thay, CTD ctia cac tuyén cong trinh da
bi ha thép tir (0,1 - 0,5) m so voi CTD thiét ké. Cau
kién Haro trén dinh dé ngan cat, giam song bo
Nam (tai vi tri kKhic cua) bi xé dich ra xa so véi vi
tri ban dau.

Bang 3. Két qua chap mit cét dja hinh ctra Thuin An

Tén MC Hb (m) Hx (m) Sb (m? Sx (m? AS (m?) banh gia
MC1 0,24 -0,45 105,47 -200,68 95,21 Xoi 1o
MC2 0,24 -0,31 142,41 -183,36 -40,96 Xoi 1o
MC3 0,36 0,11 201,14 -59,90 141,24 Boi tu
MC4 0,18 -0,35 148,28 -284,84 -136,56 Xoi 1o
MC5 0,28 -0,17 224,43 -136,20 88,23 Boi tu
MC6 0,40 -0,26 294,35 -186,64 107,72 Boi tu
MC7 0,43 -0,36 310,57 -265,05 45,52 Boi tu
MCS8 0,61 -0,19 272,44 -83,06 189,38 Boi tu
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MC9 0,71 -0,03 227,12 9,06 218,06 Boi tu
MC10 0,79 -0,03 227,09 9,93 217,16 Boi tu
MC11 0,16 -0,14 52,10 -45,20 6,90 Boi tu
MC12 0,34 -0,18 143,41 -75,88 67,93 Boi tu
MC13 0,02 -0,33 10,88 -143,59 -132,71 Xoi 1o
MC14 0,12 -0,08 46,95 -31,48 15,48 Boi tu
MC15 0,08 -0,10 20,21 -26,50 -6,29 Xoi lo
MC16 0,17 -0,10 33,97 -18,87 14,70 Boi tu
MC17 0,05 -0,50 14,42 -151,02 -136,61 Xoi 1o
MC18 0,09 -0,18 37,40 -71,48 -34,08 Xoi lo
MC19 0,05 -0,37 18,61 -145,42 -126,81 Xoi lo
MC20 0,11 -0,48 46,98 -215,79 -168,82 Xoi 1o
MC21 0,24 0,26 133,58 -147,57 -13,99 Xoi 1o
MC22 0,50 -0,01 298,59 6,75 291,84 Boi tu
MC23 0,25 0,21 124,07 -103,91 20,17 Boi tu
MC24 0,25 -0,39 152,36 -230,53 -78,17 Xoi 1o
MC25 0,26 0,11 149,34 62,12 87,22 Boi tu
MC26 0,37 -0,14 199,43 -75,36 124,07 Boi tu
MC27 0,99 -0,04 313,61 -20,31 293,29 Boi tu
MC28 0,57 -0,10 301,76 -54,30 247,46 Boi tu
MC29 0,57 -0,04 267,09 -19,56 247,53 Boi tu
MC30 0,61 -0,03 291,47 -14,51 276,96 Boi tu

Nhu vay cong trinh ngan cat, giam song
chong boi 1ap cita Thuan An tinh dén thoi diém
nam 2022 da phat huy tac dung twong doi tot
nhung hiéu qua chong béi 14p ctra con han ché.
Cac nguyén nhan la do CTD ngéan cat, giam séng
con thap (dé bo Nam dai 325 m & giai doan 1 da bi
boi 1ap gan nhu toan bo); chiéu dai dé ngan cat,
giam song con han ché chua vueon ra dén ving dia
hinh day bién 6n dinh, nhiéu doan cong trinh bi
lun, nhiéu cau kién bi xé dich anh huéng dén 6n
dinh cong trinh. Hién nay dé ngan cat, giam song
dang duoc xay dung kéo dai ra phia bién & ca bo
Bac va bo Nam nhim hoan thién hé thong cong

trinh theo quy mo da duoc phé duyét dé nang cao
nang luc chan cat, chong x6i 16 bo bién.

3.1.4. Dé ngan cat, gidm song cia Pé Gi, tinh
Binh Dinh

be ngin cat, gidm soéng ctra Dé Gi xay dung
nam 2006, dai 550 m gom: 3 doan goc de dai 160
m, két cau 10i dé bang da dé trén nén tu nhién, mat
de rong 4 m lat bang tdm bé tong duc sian 2 x 1,25
x 0,4 m; than dé dai 330 m noi ti€p goc de, mot goc
150°, két cau dé gom 10i d4 hoc, mat va mai dé phu
2 16p khoi Tetrapod (2 - 3)T; mii dé dai 60 m, noi
tiép va bé gbc 14° so voi than de, két cau de gom
16i d4 hoc, mat va mai dé pha 2 16p khoi Tetrapod
5T (Hinh 7).
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Hinh 7. Vi tri cong trinh, MCN va hién trang d& NCGS ctra Dé Gi
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Hinh 8. Dién bién duong bo cira Thuan An tir nim 1990 - 2023

Bang 4. Két qua chap mit cit dia hinh clra Dé Gi

Ten MC | Hb (m) Hx (m) Sb (m?) Sx (m?) AS (m?) banh gia
MC1 0,39 -1,18 132,65 -396,46 -263,81 Xoi lo
MC2 0,31 -0,61 89,23 -172,56 -83,33 Xoi lo
MC3 0,18 -1,23 52,78 -364,68 -311,90 Xoi 1o
MC4 0,20 -0,30 64,69 -96,58 -31,89 Xoi lo
MC5 0,50 -0,38 207,20 -155,33 51,87 Boi tu
MC6 0,85 -0,15 345,10 -62,87 282,23 Boi tu
MC7 1,80 -0,09 956,23 -29,27 926,96 Boi tu
MCS8 0,26 -0,25 79,61 -74,81 4,80 Boi tu
MC9 0,15 -0,37 35,60 90,72 -55,12 Xoi lo

MC10 0,19 -0,09 56,32 -25,63 30,70 Boi tu
MC11 0,19 -0,19 56,98 -56,40 0,58 Boi tu
MC12 0,41 -0,32 130,04 -103,42 26,61 Boi tu
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MC13 0,25 0,17 69,15 -44,10 21,06 Bai tu
MC14 0,01 -0,30 4,11 -87,80 -83,69 Xoi 1o
MC15 0,16 0,18 50,39 -56,49 -6,10 Xoi 1o
MC16 0,19 -0,09 99,27 27,13 28,14 Bai tu
MC17 0,06 0,28 15,62 -72,64 -57,03 Xoi lo
MC18 0,32 -0,06 79,63 -14,57 65,05 Boi tu
MC19 0,46 -0,03 110,67 -6,94 103,74 Boi tu

Phan tich anh vé tinh dién bién duong bo khu
vuc ctra Dé Gi tir nam 1990 dén nam 2023 trén
hinh 8 cho thdy, truéc khi xay dung cong trinh
nam 2006, luon ton tai mot doi cat phat trién tir bor
Nam lén phia bo Béc, 1am cho ctra song luon bi thu
hep (nam 2003 ctra séng chi rong khoang 110 m).
Sau nam 2006, xay dung xong dé ngan cat, giam
soéng bo Nam thi hién tuong boi tu luong van xay
ra; nam 2010, ton tai 2 doi cat phia trong khu vuc
ctra Dé Gi voi chiéu dai khoang 175 m va 130 m;
nam 2012, chi con ton tai 1 doi cat phia trong ctra
bé Gi co6 chiéu dai khoang 200 m chan ngang ctra
luéng. Pén nam 2015, doi cat voi chiéu rong
khoang 140 m dich chuyén dan ra doan giira de,
chiém gan ntta chiéu rong ctra Dé Gi. Tir nam 2015
dén nay khong xuat hién bai boi néi trén mat nuoc,
tuy nhién theo két qua chap mat céat dia hinh do
thang 9/2022 dén thang 01/2023 (Bang 4) thi khu
vuc ctra Dé Gi van luon ton tai bai cat ngam tuong
doi 16n phat trién xung quanh khu vuc dé ngan cat,
giam song, chiéu rong bai cat ngam trung binh tir
100 - 200 m, do sau nudc tai vi tri bai boi trung
binh chi ttr 1,0 - 3,0 m dan dén phan ludéng chinh bi
thu hep, chiéu rong ctra chi khoang 100 m c6 xu
huéng di sat nui phia Pong Bac, do sau nudc tai
luéng do duoc sau 2 mua twong doéi 6n dinh trung
binh tir 5,0 - 14,0 m dam bao do sau chay tau.
Nguyén nhan so by anh huong dén hiéu qua
chong bdi 1ap ctia cong trinh ngan cat, gidm song
ctra Dé Gi 1a do: 1) Cao trinh dinh goc dé twong
doi thap (+1,2 m) khi muc nudc lén cao, bun cat tir
phia Nam di lén vuot qua dinh dé boi 1ap vao trong
luéng. Két qua do mat cat doc dinh dé vao thang
9/2022 thi cao trinh dinh do duoc tai goc de +1,5
m, cat trén bé mét cong trinh day khoang 30 cm so

v6i dinh deé; 2) beé ngan cat, giam song duoc xay
dung chua da dai dé ngin dong bun cat tir phia
Nam dan dén bun cat van vong qua dau ngoai dé
phia bién di vao trong ctra song; 3) Do rong ctia
két cau deé ngan cat, giam song kha 16n nén bun
cat dé dang di qua.

3.2. Mot s6 van dé con tén tai cia cac cong
trinh ngin cat, gidm song sau khi xay dung

3.2.1. Vé van dé ky thuat thiét k€ cong trinh

boi voi gidi phap tong thé gém chiéu dai va
huéng tuyén cong trinh chua hoan toan phu hop
dan dén cong trinh khong phat huy duoc hiéu qua
nhut mong muon. C6 thé noi ca 4 clra va nhiéu ctra
song khac nhu ctta Tam Quan; ctta Sa Huynh...
déu c6 han ché nay. Chiéu dai cong trinh chua
dam bao ngan cat, gidm song hiéu qua. Vé nguyén
tac, chiéu dai dé cang dai thi hiéu qua ngan chin
bun cat cang cao. Chiéu dai dé duwoc khuyén nghi
vuon toi viing séng v va noi c6 cao trinh day bién
bang hodc thap hon cao trinh day luong 6n dinh
thiét ké dé khong ngan bun cat vuot qua mai deé
vao clra song va tuyén luéng nhung trén thuc té co
mot s6 cong trinh chua dat duogc yéu cau, vi du
nhu dé ta C1 tai ctra song Ca Ty, chiéu dai ban dau
ctia cong trinh phat huy hiéu qua to6t nhung sau
mot thoi gian khai thac, bun cat boi 14p day pham
vi che chan nén dong bun cat da vong qua dau mii
de C1 vao boi lap ctra. Vé CTD: Phan 16n CTD
thiét ké thap dé giam thiéu chi phi dau tu xay dung
la nguyén nhan gay ra hién tuong bun cat tran qua
(de ngan cat, giam song ctra Thuan An thiét ké voi
CTD + 1,0 m; phan goc dé ngin cat, gidm song ctra
Dé Gi thiét ké voi CTD + 1,2 m nén bun cat tran
qua gay boéi lap luong lach; dé ngan cat ctra Sot,
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tinh Ha Tinh ngoai CTD thap thi sau khi xay dung
xong con bi ha thap CTD so vdi thiét ké).

Két cau ctia mot s6 cong trinh chua hoan toan
phu hop dan dén khong thé duy tri 6n dinh duéi
tac dong cua song bién, khong thé ngan chin
dong bun cat. Két cau coc BTCT & goc dé ngan cat
dé ngan cat, giam song ctta Phan Ri c6 khe hé 1on,
cao trinh dinh khéi da d6 gitta cac hang coc thap
da khong ngan chan duoc nhiéu bun cat doc bo
tran vao luong, hang nam van phai nao vét 16n. Deé
phia Nam cang Ctra Lo, 2 dé & cang Dong Hai, dé
ngan cat, gidm song ctta Dé Gi...do stt dung cac
két cau co do rong kha lon (Khoi Tetrapod co do
rong 50%) da khong thé ngan chidn dong bun cat tir
phia bién xuyén qua cac khe rong xam nhap vao
ludéng, giam hiéu qua cong trinh.

3.2.2. Kinh phi va phan ki dau tw

Do han ché vé kinh phi dan dén viéc phan ky
dau tu tai mot so dia phuong lam anh hudng dén
hiéu qua chong boi 1ap. Co thé ké dén he thong de
ngan cat, giam song ctta Thuan An duogc thuc hién
phan ky dau tue theo nhiéu giai doan, dén nay van
tiép tuc kéo dai de ngan cat, gidm song phia Nam
dai 140 m. Cong trinh da gop phan 6n dinh bo bién
x0i 16 xa Hai Duong nhung hiéu qua chong bai lap
ctra song con thap. Ctra Tu Hién tinh Thira Thién
Hué hién nay dang xay dung, nhung do chiéu dai
cong trinh con han ché dan dén bun cat tir phia
Bac van gay boi lap cira song.

3.3. Mot so giai phap khic phuc ton tai ctia hé
théng cong trinh én dinh cira song
3.3.1. Gidi phap ky thuat

- Vé tuyén de va bo tri khong gian tuyén de:
Bo tri tuyén de va bo tri khong gian cac tuyén de 1a
cong viéc rat quan trong doi hoi viéc bé tri hop ly:
Khoang cach gitta dé & 2 bén cira song dam bao
chiéu rong thoat 1i; chiéu dai tuyén can vuon ra
dén gioi han ngoai ving van chuyén bun cat dé
ngan bun cat béi 14p ctra song hiéu qua; huéng
tuyén dé can dam bao chan song giup giao thong
thiy thuan tién va da diéu kién an toan cho tau
thuyén neo dau trong cang va khu tranh tra bao.
Viéc bo tri tuyén dé can duoc nghién ctru va tinh

toan can than, dé tim ra bo tri khong gian tuyén de
hop ly, dat duoc cac muc tiéu cia cong trinh. Daoi
voi mot sO ctra song co bo tri cac khu neo dau
tranh trd bao can bo tri thém céac cong trinh phu
tro nhu: M6 han huéng dong chay hay cac dé chian
cat & trong song dé phoi hop ting cuong 6n dinh
va dam bao hiéu qua ctia dé ngan cat, giam séng
nhu treong hop: Cita Dong Hai; ctra Tung...

- Vé mat cat hinh hoc: Mat cat hinh hoc dé co6
thé stt dung két cdu mai nghiéng truyén thong
dang mat cit hinh thang, tuy nhién mat cat can
dam bao du kich thudc dé de 6n dinh trén nén dia
chat vung ctra song dudi tac dung dong chay bién
d6i manh, trong cac diéu kién cuc doan nhu: Bao,
ap thap nhiét déi gay mua lon & thuong nguén va
song 16n ving ctra song. Mat cat can duoc thiét ké
10i voi do rong cau kien di nho dé ngan cat xuyén
qua khe ho vao trong cita song gay béi lap ctra.
CTD du cao @€ chong cat tran qua deé gay boi 1ap
trong ctra song va ludng tau.

- Vé két cau: Vi diéu kién mién Trung, cong
trinh ngén cat, gidm soéng 6n dinh ctra song thich
hop nhat 1a st dung két cau dé mai nghiéng, khoi
dé, 1oi da hoc (hoac khoi bé tong, thung bé tong
cot thép chia da hoc...), mai ngoai phua khoi be
tong pha song di hinh nhu: Tetrapod, Haro,
Holquader, Chinese Accropode, xép 1 hoac 2 16p.
Han ché st dung loai két cau dac biét, kho thi
cong, lap dat trong diéu kién & viung nudc sau,
song 16n ma khong cho hiéu qua tot nhu két cau
coc BTCT goc dé ctra Phan Ri, Lien Huong hay két
cdu thung trong luc tai cira My A (GP1) hay loai
két cau dé bi hu hong, pha hoai, dic biét trong
diéu kién moi truong bién chiu tac dong thuong
xuyén ctia thuy triéu, séng...

3.3.2. Gidi phap quan Iy

Quan ly cong trinh 1a khau rat quan trong dé
nang cao hiéu qua va tang tudi tho cong trinh.
Tuyén deé 1a loai cong trinh chiu tac dong thuong
Xuyén cua cac yéu to bién, dac biét 1a dong chay
1, bao, dé phat sinh ra cac hién tuwong x6i chan, hu
hong cuc bo. Néu kip thoi phat hién va stra chita sé
dam bdo an toan lau dai cho cong trinh. Vi vay can
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kiém tra theo doi hoat dong, két hop quan ly cling
v0i cac ban nganh lién quan dé cong tac van hanh
dat hiéu qua cao nhat. Tang cudng té6 chic cac
khoa dao tao, tap huan chuyén mon cho luc luong
lam cong tac quan ly cong trinh. T6 chirc tot cac
hoat dong tuyén truyén, gido duc, nang cao nhan
thitc cong dong dan cu vé bao vé cong trinh viing
ctlra song noi co tuyén de 6n dinh viing cita song.
4. KET LUAN VA KIEN NGHI

4.1. Két luan

Nghién cttu da cung cap nhimg thong tin co
ban duoc cap nhat moi nhat va dua ra duoc bic
tranh téng thé vé thuc trang cac cong trinh de
ngan cat, gidm song da xay dung. Buoc dau dua ra
nguyén nhan anh huéng dén hiéu qua chong boi
lap ctra song ctia cong trinh nay. Cac yéu t6 gom:
Giai phap téng thé & nhiéu ctra song chua thich
hop (chiéu dai, huong tuyén); CTD con thép; cac
nguyén nhan so bo gay hu hong, mat 6n dinh cong
trinh 1a do cac yéu t6 khach quan tu nhién két hop
yéu to thiét ké - thi cong; yéu to nhan sinh.

4.2. Kién nghi

Cac cong trinh dé ngan cat, giam song da xay
dung & cac cira song mién Trung c6 thiét ké rat
khac nhau, da dang ca vé mat bo tri khong gian
ciing nhu lua chon mat cat thiét ké (cao trinh dinh,
bé rong, két cau). Vé bo tri khong gian, do con han
ché nghién ctu ky luong trén mo hinh toan hoac
mo hinh vat 1y cho nén con mot so ton tai vé chiéu
dai va huéng tuyén cong trinh, can thiét phai theo
doi dé nang cap diéu chinh nham dat hiéu qua nhu
mong muén. Vé CTD phai ddm bao néu song tran
qua khong lam anh huéng dén dién bién ludng
tau. Vé bé rong dé can phai du rong tao diéu kién
thuan loi cho viéc di lai trén dinh dé trong giai
doan thi cong va khai thac. Vé két cau, trong diéu
kieén Viet Nam, cong trinh 6n dinh ctra song thich
hop nhat 1a st dung két cau dé mai nghiéng, khoi
do, 16i da hoc (hoac khoi be tong, thung bé tong
cot thép chia da hoc...), mai ngoai pha khoi be
tong di hinh. Do d6, xay dung cong trinh 6n dinh
ctra song hiéu qua can thiét phai dau tu theo doi
dién bién vung ctra song, nghién ctru tuong tac
thily dong luc ky luong va tinh toan cu thé doi voi

ting khu vuc ctlra song trudce khi quyét dinh dau tu
xay dung cong trinh.
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EXISTING CONDITIONS OF STABILIZED ESTUARY CONSTRUCTIONS IN THE
CENTRAL COAST AND PROPOSING SOLUTIONS TO IMPROVE
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Nguyen Ngoc Nam!, Le Hai Trung®
!Key laboratory of River and Coastal engineering, Vietnam Academy for Water resources
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Summary

Research on prevention and control of estuary sedimentation and coastal erosion is always an
urgent issue and receiving attention and research. The stabilized estuary constructions were built
and managed by the Government. In the past 30 years, stabilized estuary constructions have been
built at more than 20 estuaries. The main type of constructions was jetty type. Currently, after
constructing some estuaries have been stabilized; some estuaries still have sedimentation and
fluctuations in the channel entering the mouth; some contructions have been degraded and
damaged. Based on the analysis of documents, satellite images and data obtained during field
surveys and cross-sectional topographic data were surveyed at 4 estuaries (Sot estuary, Ha Tinh
province, Tung estuary, Quang Tri province, Thuan An estuary Thua Thien Hue province, De Gi
estuary, Binh Dinh province), this paper presents the results of analysis and assessment of the
current status of stabilized estuarine contructions in the Central Coast and suggests solutions to

overcome the disadvantages for the existing constructions and expriences for new constructions
in the future.

Keywords: Jetty, estuary accretion, coastal protection.
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NGHIEN CUU LUA CHON CO LOAI TAU THUYEN
KHAI THAC HOP LY N\GUOGN LOI THUY SAN
VUNG BIEN VEN BO TiNH QUANG NAM

Vii Nhue Tan"*, Phan Trong Huyén'

TOM TAT

Nghién cttu nham 1am ro6 thuc trang 3 nhom nghé luéi ré, nghé cau va nhom nghé khac hoat
dong khai thac hai san tai vung bién ven bo tinh Quang Nam trong giai doan 2017 - 2022 voi co
loai tau dudi 12 m. D€ lua chon ¢& tau khai thac hop ly tai viing bién ven bo tinh Quang Nam, da
phan déi tau thanh 4 nhém gom: Chiéu dai L,,, <3 m; chiéu dai L, =3 - <6 m; L, = 6 - <9 m;
L. = 9 - <12 m. Da stt dung chudi so6 lieu diéu tra thuc trang hoat dong khai thac thuy san (tau
thuyén, niang suat, san luong khai théc...) ctia 3 nhom nghé ludi ré, nghé cau va nghé khac hoat
dong trong viing bién ven bo tinh Quang Nam tir nam 2017 - 2022 v6i do tin cay cao. St dung
phuong phap phan tich danh gia theo 5 tiéu chi (kinh nghiém, tp quan cta ngu dan dia phuong;
thuc trang hoat dong khai thac thily san tai viing bién ven bo tinh Quang Nam; thuc trang tau
thuyén neo dau, lén c4, tri tranh gi6 bao; hiéu qué san xuat cta timg nhom tau theo nghé; y kién
ngu dan va chuyén gia) dé xac dinh co loai tau khai thac hop ly viing bién ven bo tinh Quéang
Nam ctia 4 nhém tau c6 L., <3 m, L., =3-<6m, L. =6-<9m, L., =9-<12 m. Két qua nghién
ctru da dua ra dé xuat lua chon co loai tau khai thac hop ly viing bién ven bo tinh Quang Nam 1a
loai tau c6 chiéu dai L., =6-<9m, L. = 9 - <12 m cho 3 nhém nghé ludi ré, nghé cau va nhom

nghé khac.

Tt khoa: Co loai tau khai thac hop Iy, khai thiac hop Iy, viing bién ven bo tinh Quang Nam.

1. BAT VAN BE

Tinh Quang Nam c6 bo bién dai trén 125 km,
c6 3 ctra bién 1a ctra Pai (thanh pho Hoi An), clta
L& va ctra An Hoa (huyén Nuai Thanh). Diéu nay
noi lén dac diém néi bat cta nghé khai thac ven bo
ctia tinh Quang Nam 1a tau ra vao bo cha yéu 1a bai
ngang chit khong phai 1a bén cang.

Theo Nghi dinh s6 26/2019/ND-CP ngay 8
thang 3 nam 2019 cta Chinh phd, ving bién ven
bo (VBVB) tinh Quang Nam c6 téng dién tich
khoang 2.937 km? [1]. Nghién ctru ctia Tran Duc
Phu (2019) cho thay, vung bién nghién cttu duoc
xac dinh la khu vuc ¢6 tinh da dang sinh hoc cao
voi nhiéu loai nguén loi thiy sinh c6 gia tri thuc
phdm va sinh thai. Cu thé, téng s6 da bat gap 427
loai/nhom loai ndm trong 226 giong va 120 ho hai
san, trong d6 nhom ca bat gap 322 loai, 40 loai
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tom, 21 loai cua - ghe, 23 loai chan dau, 12 loai
chan bung, 8 loai hai manh vo va 1 loai sam [2].

Theo thong ké, nam 2016, toan tinh Quang
Nam co6 4.156 tau lam nghé khai thac thuy san,
trong do, s6 luong tau cé chiéu dai l6n nhat (L)
nho hon 12 m duoc phép hoat dong trong VBVB,
chiém trén 65% [3 - 9]. Thuc té, s6 luong tau ca
hoat dong trong VBVB ctia tinh Quang Nam cao
hon con s6 thong ké, boi cé nhiéu tau ca chiéu dai
lon hon 12 m ¢ trong va ngoai tinh van thuong
xuyén hoat dong trong ving bién nay voi nhiéu
nghé khai thac khac nhau... Thuc trang nay dan
dén su canh tranh khai thac khong chi xay ra gitta
cac nghé ma con gitta cac co loai tau, gy can kiét
nguédn loi, nang suat va hiéu qua khai thac ngay
cang thap.

T thuc trang trén, “Nghién cuu lira chon co
loai tau thuyén khai thac hop Iy nguon lpi thuy san
vung bién ven bo tinh Quang Nam” duoc thuc hién
nham giup cho co quan quan ly nghé ca tinh
Quang Nam ciing nhu ngu dan c6 co s& khoa hoc
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dua ra su lua chon co loai tau hop ly cho nghé khai
thac dang hoat dong.

2. PHUONG PHAP NGHIEN CUU

2.1. Tai lieu nghién ctru

- Cac cong trinh va két qua nghién ctru vé
nghé khai thac hai san tai VBVB ctia cac nha khoa
hoc da cong bo.

- Cac tai lieu thong ke vé nghé ca ctia Chi cuc
Thay san, Phong Nong nghiép va PTNT cac huyén
ven bién, Phong Kinh té thanh ph6é Tam Ky va
Phong Kinh té thanh phé Ho6i An, tinh Quang
Nam.

2.2. Phuong phép diéu tra thu thap sé lieu

+ Thu thap, nghién ctu tu liéu, so liéu vé ngu
truong, nguon loi ctia ving bién nghién ctru tir cac
cong trinh, tai liéu ctia cac nha khoa hoc da cong
bo.

+ Cac thong tin vé tau thuyén duoc st dung c6
chon loc tir s6 sach, tai lieu, biéu bang thong ke,
luu gitr tai cac co quan quan ly nha nuoc vé thiuy
san.

+ S0 lieu vé thuc trang tau thuyén, trang bi tau
va phuong tién phuc vu Kkhai thac, ngu cu duwoc
tién hanh bang phong van két hop khao sat thuc
té.

- S6 lieu vé y kién ctia cha tau, thuyén truéng
va chuyén gia duoc thuc hién bing phuong phap
phong van truc tiép theo phiéu diéu tra.

- S6 luong mau diéu tra dé phuc vu cho diéu
tra, nghién cttu san luong, thanh phan san phdm
duoc xac dinh theo "Phuong phéap diéu tra khai
thac thay san” va "Phuong phap diéu tra mau khai
thac thay san” cta Té chitc Luong thuc va Nong
nghiép Lien Hop Quéc (FAO).

2.3. Phuong phap phan tich, danh gia, lua
chon c& loai tau thuyén khai thac hop ly ngudn lgi
thuy sin VBVB tinh Quiang Nam

bé dé xuat co loai tau khai thac hop ly tai
VBVB tinh Quang Nam, chu yéu 1a lya chon co
loai tau co6 chiéu dai L, bao nhiéu 1a hop ly. Vi
moi con tau thuong duoc ciu tao voi mot chiéu dai
L. ndo do thi cac thong so di theo (chiéu rong,
chiéu cao, mén nudc...) déu c6 gia tri phu hop.

Theo quy dinh, chi cho phép loai tau c6 chiéu dai
L.« <12 m méi dugc phép hoat dong khai thac
thay san tai VBVB [1, 10]. Vi vay, trong pham vi
ctia nghién cttu chi dé cap dén loai tau c6 chiéu dai
L. <12 m. Dé thuan tién cho qua trinh nghién
ctru, diéu tra thu thap s6 liéu, da chia doi tau nay
thanh 4 nhom, méi nhém c6 L,,, cach nhau 3 m:
Nhoém c6 chiéu dai L, <3 m; chiéu dai L,,, = 3 -
<6m; L, =6-<9m; L, =9-<12m. Dé di dén lua
chon nhém tau nao, da dua vao nhiing can cit sau:

- Can cur vdo kinh nghiém, tip qudn cua ngw
dan dia phuong

Két qua diéu tra so by cho thay, doi tau khai
thac thay san VBVB tinh Quang Nam c6 nhiéu co
khac nhau, tir 1,4 m dén du6i 12 m. Nhu vay, ca 4
nhom tau co6 chiéu dai ké trén déu c6 mat cac tau
nhung s6 luong khac nhau. Ngu dan hiéu ro co
loai tau nao 1a phu hop nhat voi nghé ctia minh. Do
vay, nhom tau nao duoc ngu dan st dung nhiéu
nhat co6 thé coi do 1a nhom tau phu hop voi nghé
d6. bay 1a mot qua trinh thir nghiém thuc tién va
chon loc qua nhiéu thé hé ngu dan theo kinh
nghiém cha truyén con néi. Nghién cttu ton trong
kinh nghiém, tip quan st dung c& loai tau nay va
coi d6 1a can ctt lua chon quan trong. Biang cach
nay, da tién hanh diéu tra, thong ke tat ca cac tau
c6 L. <12 m véi day da cac thong s6 vé chiéu dai,
chiéu rong, mon nudc, chiéu cao, tai trong... Lap
bang tinh bang phan mém Excel dé xac dinh su
phan b6 theo cac nhom chiéu dai 1am co s& cho su
lua chon.

- Can cir vao thuc trang hoat dong khai thac
thiy san tai VBVB tinh Qudng Nam

Co tau to hay nho lién quan kha nang chiu
dung séng gié trén ngu truong, stic chita moi tau
(nguoi, ngu cu, lvong thuc, nuéc ngot, dau...),
ciing nhu thoi gian di vé, thoi gian san xuat. Diéu
d6 cho thay, khi lira co loai tau can dua vao thuc
trang khai thac thty san cua timg nghé. Dé c6 co
so lua chon, da tién hanh thu thap s6 liéu nhu thoi
gian chuyén bién, mua khai thac, tinh hinh séng
gio tai ngu truong, khoang cach tir bo ra téi ngu
truong, san luong...

- Can cir vdo thuc trang tau thuyén neo diu,
lén ca, tru tranh gio bao
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bac diém cua bo bién tinh Quang Nam chu
yéu la bai ngang, vi vay tau khai thac ven bo hau
hét kich thuwoc nho it khi vao cang ca. Pay la diéu
kien kha thuan loi cho tau thuyén nho vao bo ban
san pham, tiép nhan vat tu cho chuyén bién moi,
nhung ciing rat nguy hiém khi gié bao, thoi tiét
xau. Vi vay, day la mot can ctr @€ xem xét lua chon
¢0 tau nao la phu hop véi dia phuong. Can cit nay
kha quan trong khi dé cap dén van dé an toan cho
tau va nguoi lao dong.

- Can cir vdo hiéu qua san xut cia tung nhom
tau theo nghé

Hiéu qua san xuat ma trudc hét 1a hieu qua
kinh té cia mdi nhom tau can duoc quan tam.
Nhom tau nao mang lai hiéu qua cao sé duoc ngu
dan wa dung va st dung lau dai. Bang cach nay, lap
bang so sanh cac chi so kinh té ctia cac nhom tau
chiéu dai khac nhau trong mot nghé dé di dén ket
luan.

- Can cir vdo y kién ngwr dan va chuyén gia

Béng phiéu cau hoéi té chitc phéong van ngu dan
(chu tau, thuyén truong, thuyén vién), t6 chuc lay y
kién chuyén gia (can bo quan ly nghé cé xa, huyén,
chi cuc thily san, cac nha khoa hoc nghé ca...) 1a
nhimg nguoi am hiéu va quan tam dén nghé khai
thac thuy san tai VBVB tinh Quang Nam.

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Can cit vao tap quan cta dia phuong

Thuc trang hoat dong khai thac thity san ven
bo tinh Quang Nam cho thay, tau thuyén & day co
nhiéu kich c¢& khac nhau, phé chiéu dai rat rong,
L. tir 1,4 — 12 m, tham chi c6 nhiéu tau chiéu dai
tren 12 m. D€ luya chon co tau khai thac hop ly,
nghién ctru ton trong tip quan va kinh nghiém lau
doi cta ngu dan dia phuong trong viéc sir dung tau
c6 chiéu dai bao nhiéu 1a hop ly. D6 1a tau c6 chiéu
dai duoc s6 dong ngu dan dia phuong st dung
trong thuc t€ nhiéu nam qua. Tuy nhién, kich
thuéc tau cing duwoc lga chon phu hop véi ting
nghé khai thac. Két qua diéu tra cho thdy, tai
VBVB tinh Quang Nam c6 nhiéu nghé khai thac
hoat dong nhu: Luoi ré, cau, vay, kéo, bay, manh,
1o, 10i, lan... Doi voi nhitng nghé bi cAm khai thac
trong VBVB nhu: Nghé ludi kéo, 16ng xép, ngu cu
két hop anh sang, te, xiép, dang, day, hoic co loai

tau khong dugc phép hoat dong trong VBVB sé
khong dé cap dén [10]. Vi vay, trong pham vi
nghién cttu, chi tip trung xac dinh co loai tau cho
mot s6 nghé chinh duoc phép hoat dong tai VBVB
tinh Quang Nam gom nghé ludi re, nghé cau va
nghé khac.

3.1.1. Nghé luoi ré

Tt bang thong ké tau thuyén theo nghé, theo
chiéu dai, trong téng s6 904 tau nghé luoi re, xac
dinh duoc ty trong theo nhom chiéu dai tau. Két
qua duoc thé hién & bang 1.
Béang 1. Ty lé tau nghé luéi ré theo nhém chiéu dai

Lz (m) (n=904)

Chiéudai | So6lugng
Lipex (M) (taw) Tile (%)
<3 m 13 1,44
3-<6m 94 10,40
6-<9m 493 54,54
9-12m 304 33,63
Téng so 904 100

Bang 1 cho thay, co tau ngue dan wa dung cho
nghé ludi ré ven bo c6 chiéu dai tir 6 m dén dudi 9
m chiém da s6 (54,54%), tiép dén 1a nhom chiéu
dai tr 9 m dén dudi 12 m (33,63%), cac nhom co
chiéu dai duoi 6 m khong duoc chu trong.

3.1.2. Nghé cau

Tur bang thong ké tau thuyén theo nghé, theo
chiéu dai nghé cau, co 180 tau, xac dinh duoc ty
trong theo chiéu dai tau. Két qua duoc thé hién &
bang 2.

Béng 2. TV lé tau nghé cau theo nhém chiéu dai
Lz (m) (n=180)

Chleu( n(i;n L.« So(:;rlql);lg Tile ®)
<3m 1 0,56
3-<6m 10 5,56
6-<9m 100 55,56
9-12m 69 38,33
Téng s6 180,00 100,00

Bang 2 cho thdy, trong tong so6 180 tau nghé
cau khai thac tai VBVB tinh Quang Nam c6 téi

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 1/2024 85



KHOA HOC CONG NGHE

55,56% thuoc nhom tau cé chiéu dai tir 6 m dén
dudi 9 m va 38,33% thuoc nhom tau cé chiéu dai tir
9 m dén dudi 12 m; cac nhém con lai chi chiém
6,12%.

3.1.3. Nghé khic

Tur bang thong ké tau thuyén theo nghé, theo
chiéu dai nhom nghé khac, cé 398 tau, xac dinh
duoc ty trong theo chiéu dai tau. Két qua duoc thé
hién & bang 3.

Bang 3. Ty le tau nghé khac theo nhom chiéu dai

(m) (n=398)
<3 m 0,00
3-<6m 14 3,52
6-<9m 163 40,95
9-12m 221 55,53
Tong s6 398,00 100,00

Bang 3 cho thdy, co tau duoc ngu dan tinh
Quang Nam st dung nhiéu nhat cho nghé khac
hoat dong tai VBVB tap trung chi yéu vao nhom
tau co6 chiéu dai tir 9 m dén duoi 12 m (55,53%) va
nhom tau c6 chiéu dai tt 6 m dén dudi 9 m
(40,95%); nhom co chiéu dai dudi 6 m chiém ty le
khong dang ké (3,52%).

Bang 4. Bang tdng hop ty 1& % theo nhém chiéu dai
L, (m) ciia cic nghé

Tilé (%) theo nhom chiéu dai
Chiéu dai tau cua timg nghé

Low M) | Nghé | Nghé | Nghé
ludi ré cau khac

<3m 1,44 0,56 0,00

3-<6m 10,40 5,56 3,92
6-<9m 54,54 55,56 40,95
9-12m 33,63 38,33 55,53
Téng sO 100,00 | 100,00 100,00

Bang 4 cho thay, theo tap quan va kinh
nghiém cta ngu dan tinh Quang Nam thi co loai
tau duoc wa dung dé khai thac tai VBVB ctia cac
nghé ludi re, nghé cau va nghé khac 1a giong
nhau, chiéu dai L,, (m) tr 6 — 12 m; trong d6
nghé cau va ludi ré vu tien nhom chiéu dai tie 6 — 9
m, nghé khac wvu tien nhom chiéu dai tir 9 - 12 m.

3.2. Can c1t vao thuc trang hoat d¢ong khai thac
thiy san tai VBVB tinh Quang Nam

Két qua thong ké thuc trang hoat dong khai
thac thuy san (thoi gian, ngu truong, khoang cach,
niang suat khai thac) tai ving bién ven bo tinh
Quang Nam duoc thé hién & bang 5 va 6.

Bang 5. Thong ké thyc trang hoat dong san xudt cac nghé

. Nhém nghé
Thong tin can co ) )
Luoiré Ngheé khac Nghé cau
bic diém chuyén bién | Chiéu di, sang vé bém di, chiéu vé
Thoi gian/chuyén bién | 12 - 15 tiéng 12 - 24 tiéng 24 - 72 tiéng

Tén ngu truong hoat

Mii Ban Than, Duy Hai, Ctra Dai.

dong

Bai ngang Tam Tién, Tam Thanh, Binh Nam,
Binh Hai, Binh Minh, Binh Duong

Ctra Dai - Cu Lao Tram; bai ngang Dién
Duong, Dién Ngoc

Khoang cach bo dén

ngu truong 3-17haily

3-17haily 0,5 - 20 hai ly

86 NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 1/2024



KHOA HOC CONG NGHE

Bang 6. Ning suat khai thac ctia cic nghé khai thac (kg/ngay/tau)

Nghé

Ly (M)

2017

2018

2019

2020

2021

2022 TB

7.

Luoiré

<12

24,08

23,01

22,46

21,67

20,01 19,21 21,82

Nghé cau

<12

13,53

12,65

11,89

11,02

10,79 10,06 11,66

Nghé khac

<12

22,43

21,33

20,98

20,03

19,46 18,95 20,53
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T bang 5, 6 va hinh 1, 2 cho thay:

- Hau hét tau thuyén ven bo hoat dong khai
thac tai cac ngu truong cach bo khong xa, tir 0,5 -
10 hai ly; mot s6 tau hoat dong xa hon ciing khong
vuot qua 20 hai ly. Véi ngu truong nay, song gio
khong 16m, thoi gian tau chay tir noi san xuat vé bo
chi khoang 2 - 4 tiéng nén co loai tau c6 chiéu dai
tr6-12m1la hoply.

- Thoi gian hoat dong trén bién khong dai, chi
tir 12 - 72 tiéng (0,5 - 3 ngay); vat tu du trix (dau,
nuoc da, nuéc ngot, thue phadm...) cing nhu san
luong danh bat khong nhiéu (tir 20 - 60 kg) nén
khong can tau c6 strc chd 16n.

3.3. Cén ctr vao noi tau thuyén neo dau, 1én ca,
tru tranh gié bao

Két qua tong hop khu vuc tau thuyén neo dau,
lén c4, tranh tra gi6 bao thé hién & bang 7.

Béang 7. Thong ké két qua diéu tra tinh hinh neo dau tau vé bo

Bai ngang (cum dan S6 luong tau theo nghé Téng
TT thon, xa, phuc N ;
cu thon, xa, phuong) P T Caw | Nghékhac | Tau TV 1e %)
1 ﬁ‘;‘g quanh xa Tam | g, 87 147 546 21
2 Song Truong Giang 330 91 178 599 23
Bai ngang Tam Tién,
3 Tam Thanh 56 39 47 142 6
Bai ngang Binh Nam,
4 Binh Hai, Binh Minh, 217 87 112 416 16
Binh Duong
5 |Song Thu Bon, khu| .0 104 189 718 28
vuc Ctta Dai
g |Dal ngang  Dien| 34 44 137 5
Duong, Dién Ngoc
Tén So6 tau 1.399 442 717 2.558
& [ 1y1e ) 55 17 28 100

Bang 7 cho thdy, hau hét tau thuyén nhé khai
thac VBVB tinh Quang Nam déu cap bo dé ban
san phdm va nhan vat tu thiét bi tai 6 vung bai
ngang, clra song voi téng sO tau 1a 2.558 chiéc
trong téng so 4.156 tau toan tinh. Trong dd, nghé
luéi ré chiém ty 1é cao nhat (55%), nghé khac

chiém 28% va nghé cau chiém 17%. D€ an toan cho
tau neo dau tai cac bai ngang, can chon co tau tir 6
—12 m1a hop ly.

3.4. Can ctr vao hiéu qua san xuit

Két qua vé hiéu qua san xuat cia timg nghé
theo nhom chiéu dai duoc thé hién & bang 8.

Bang 8. Lgi nhuan ctia timg nghé theo nhom chiéu dai tau (triéu déng/tau/nim)

TT Co loai tau Loi nhuan ctia timg nghé theo nhom chiéu dai tau
(L) Nghé luoi re Nghé cau Nghé khac
1 <3m 48 42 -
2 3-<6m 64 57 72
3 6-<9m 107 93 106
4 9-12m 96 81 124

Bang 8 cho thdy, nhom nghé khac co loi
nhuan theo ndm cao nhat, dac biét & nhom tau 9 —
12 m. Loi nhuan & nhom tau lwéi ré cao hon nhém
nghé cau va nhom tau cé chiéu dai 6 — 9 m dat cao
nhat.

3.5. Dua vao phdng vin thuyén trudng, té chic
hoi thao 14y y kién ngw dan va chuyén gia

Két qua tong hop y kién ngu dan va chuyén
gia duoc thé hién ¢ bang 9.
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Béang 9. Thong ké két qua ldy y kién chuyén gia

Y kién lya chon theo nghé
TT CO’\loai %)

tau Luéi | Cau | Nghé
ré khac

1 <3m 0 0 0
2 3-<6m 2,30 2,60 1,10
3] 6-<9m | 564 58,6 39,20
4 | 9-12m | 41,3 38,8 59,70
Tyle %) | 100 100 100

Bang 9 cho thay, y kién cua thuyén trudng,
chu tau, thuyén vién, can bo quan ly nghé ca dia
phuong déu tap trung vao nhom tau co chiéu dai
tr6-9mvatr9-12 m. Ly do ctaa su lua chon la
hau hét cac nghé cau tay, luoi ré, nghé khac (Iong
bay, lan...) déu hoat dong gan bo, song gi6 khong
16n, tau co 6 — 12 m da kha nang chiu dung. San
luong danh bat khong cao nén khong can tau cé
stc cho 16n. Tau thuong vao bai ngang dé ban san
pham, khi c6 gi6 bao thi tau nhé dé kéo lén bo hon
tau 16n. Phan 16n ngu dan danh bat ven bo 1a
nhitng ho nghéo hodc can ngheéo, von it nén sim
tau nho tir 6 — 12 m la phu hop véi kha nang tai
chinh dé dau tu hay stra chira.

T nhitng phan tich trén, cé6 thé thay, dé khai
thac hai san tai VBVB tinh Quang Nam bing cac
nghé cau, luoi ré va nghé khac thi nén stt dung co
loai tau c6 chiéu dai tir 6 — 12 m 1a hop ly. Tuy
nhién, con tuy thuoc vao diéu kién cu thé vé loai
nghé, dic diém ngu cu, nang luc tai chinh, kinh
nghiém nghé nghiép, hoat dong gan bo (0,5 - 10
hai ly) hay xa hon (10 - 20 hai ly) ma lwa chon co
tau c6 chiéu dai 6 — 9 m, hay nhom tau co6 chiéu
dai 9-12 m.

Maic du két qua nghién ctru chi ra co loai tau
cochitudail, ,,=6-<9mval,, =9-<12mcho
3 nhom nghé ludi ré, nghé cau va nhom nghé khac
la phu hop nhung do tinh méi cia van dé nghién
ctru nén can thém su thao luan cta cac nha khoa
hoc c6 chuyén mon sau vé linh vuc khai thac thuy
san, dac biét 1a nhom tau c6 chiéu dai L, < 6 m
nén duoc st dung nhu thé nao.

4. KET LUAN

Da st dung phuong phap phan tich danh gia
theo 5 tiéu chi (kinh nghiém, tip quan cua ngu
dan dia phuong; thuc trang hoat dong khai thac
thay san tai VBVB Quang Nam; thuc trang tau
thuyén neo dau, lén c4, tru tranh gi6 bao; hiéu qua
san xuat clia tirng nhom tau theo nghé; y kién ngu
dan va chuyen gia) dé xac dinh c& loai tau khai
thac hop Iy VBVB tinh Quang Nam.

Nghién ctru dé xuat lva chon c& loai tau khai
thac hop ly VBVB tinh Quang Nam la loai tau cé
chiéudai L, =6-<9mval,, =9-<12mcho3
nhom nghé luoi ré, nghé cau va nhom nghé khac,
trong d6 nghé luoi ré va nghé cau phu hop nhat
v0i ¢0 tau co chiéu dai L, = 6 - <9 m, nhom nghé
khéac phu hop nhat voi co tau c6 chiéu dai L, = 9 -
<12 m.
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RESEARCH ON CHOOSING THE RIGHT SIZE OF VESSELS IN ORDER TO FISHING
FISHERY RESOURCES IN COASTAL WATERS OF QUANG NAM PROVINCE

Vu Nhu Tan!, Phan Trong Huyen'
!Nha Trang University
Summary

The article aims to clarify the overall picture of the current situation of 3 groups of gill nets, hooks
and lines and others operating in seafood exploitation in coastal waters of Quang Nam province in
the period 2017 - 2022 with vessel sizes under 12 m. To choose a reasonable size of operating
vessels in coastal waters of Quang Nam province, the article divided this fleet into 4 groups with
length L., <3 m; length L ,, =3-<6 m; L., =6 - <9 m; L, = 9- <12 m. The article used a series
of data to investigate the current status of fisheries exploitation activities (vessels, productivity,
catch output...) of 3 groups of gillnet, hooks and lines and others operating in the coastal waters
of Quang Nam province in the period 2017 - 2022 with high reliability. The article used the
analysis and evaluation method based on 5 criteria (experience and practices of local fishermen;
current status of fishing activities in coastal waters of Quang Nam province; current status of
anchored boats, fish landings, sheltering from storms; production efficiency of each group of
vessels according to the profession; opinions of fishermen and experts) to determine the
appropriate size of vessels to fishing the coastal waters of Quang Nam province by 4 groups of
vessels with L., <3 m, L, =3-<6m; L ,,=6-<9m; L, =9-<12 m. The research results have
proposed a proposal to choose the appropriate size of vessels to fishing the coastal waters of
Quang Nam province, which is a ship with length L., = 6 - <9 m; L., = 9 - <12 m for 3 groups of
gill nets, hooks and lines and others.

Keywords: Reasonable size of vessels, reasonable fishing, Quang Nam coastal waters.
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PANH GIA MOT SO YEU TO ANH HUOGNG BEN VIEC
THUC HIEN QUY HOACH XAY DUNG NONG THON MO1
TAI HUYEN THANH MIEN, TiINH HAI DUONG

Tran Trong Phuong® ", D3 Thi Tam!,
Nguyén Dinh Trung', Nguyén Drc Lc!

TOM TAT

Xay dung nong thon méi (NTM) vira 1a muc tiéu, yéu cau caa phat trién bén virng, vita 1a nhiém
vu cap bach va chu truong c6 tAm chién luoc dac biét quan trong trong phat trién nong nghiép,
nong thon, nong dan. Hién trén dia ban huyén Thanh Mién c6 15/16 xa dang hoan thién xay
dung NTM nang cao va 1 xa hoan thanh xay dung NTM nang cao, ti€p tuc xay dung NTM kiéu
mau (xa Chi Ling Nam). Nghién cttu da danh gia 4 nhom yéu t6 anh hudéng dén thuc hién quy
hoach xay dung NTM duoc xem 1a diém manh, c6 y nghia théng ke va duoc sap xép theo thit tu
anh huong nhu sau: Y = 0,327 X, + 0,278 X, + 0,241 X5 + 0,164 X, + E. Mttc d6 déng gop nhu sau: (1)
Bién X; - Nguon nhan luc, dong gop 32,38%; (2) Bién X, - Xa hoi, dong gop 27,52%; (3) Bién X -
Kinh té, dong gop 23,86%; (4) Bién X, - Co ché, phép ly, dong gop 16,24%. D€ nang cao viéc thuc
hién quy hoach xay dung NTM tai huyén Thanh Mién trong thoi gian t6i can tiép tuc ddy manh
cong tac tuyén truyén vé thuc hien Chuong trinh muc tieu Quéc gia xay dung NTM; nang cao vai
tro, trach nhiém ctia Cap 1y, chinh quyén cip x4; ddy nhanh tién d¢ 1ap va phé duyét quy hoach
chung x4y dung xa dén nam 2030; tranh tht moi nguén hé tro va tiép tuc t6 chuc trién khai Cuoc

van dong “Toan dan doan két xay dung NTM, do thi van minh”.

T khoa: Nong thon mdi, quy hoach, huyén Thanh Mién, yéu to 4nh hudng.

1. DAT VAN BE

Nong nghiép, nong thon co6 vai tro rat quan
trong trong phat trién kinh té - xa hoi ctia moi
quoc gia. Xay dung NTM 1a nham tao ra nhimg gia
tri méi ctia nong thén Viét Nam. Thuc hién Nghi
quyét s6 26-NQ/TW ngay 05/8/2008, Hoi nghi lan
thir bdy Ban Chap hanh Trung wong Pang (khoa
X) vé nong nghiép, nong dan, nong thon [1],
Chinh pht da ban hanh Quyét dinh s6 491/QD-TTg
[2] va Quyét dinh s6 800/QD-TTg [3] nhim thoéng
nhat chi dao viéc xay dung NTM trén ca nudc. Dén
thang 10/2023, ca nuoc c6 6.043 trén tong 8.167 xa
(74%) dat chuan NTM (tang 11,6% so véi cudi nam
2020, dat khoang 92,3% so voi ké hoach phan dau
dén nam 2025), trong d6 c6 100 xa khu vuc III
vung dan toc thiéu s6 va mién nui, 4 xa dac biét
khoé khan, vung bai ngang ven bién va hai dao dat
chudan NTM; 1.528 xa (25,3%) dat chudn NTM

" Khoa Tai nguyén va Mbi truong, Hoc vién Nong nghiép
Viét Nam
" Email: ttphuong@vnua.edu.vn

nang cao (tang 20,1% so vdi cudi nam 2020, dat
khoang 58% so voi ké hoach phan diau dén nam
2025); 230 xa (3,8%) dat chudn NTM kiéu mau [4].

Thuec tién da co nhiéu nghién ctu vé danh gia
tinh hinh thyc hién quy hoach xay dung NTM &
cac dia phuwong nhu: Huyén Tam Néng, tinh Phu
Tho [5], huyén S6c Son, thanh phé Ha Noi [6].
Mot s6 quy hoach ving san xuat chuyén canh &
thanh pho Ha N¢i tap trung quy mo 16n c6 gia tri
kinh t€ cao va mot s6 chudi lien két tir san xuat
dén tiéu thu san phdm c6 chat luong da duoc hinh
thanh [6]. Thu nhap ctia nong dan duoc nang lén,
doi song vat chat va tinh than duoc cai thién ro rét;
an ninh, trat tu, an toan xa hoéi nong thon duoc
nang cao [7]. Véi nong dan chiém hon 70 dan so
va hon 50% luc luong lao dong hoat dong trong
linh vuc nong nghiép, Viét Nam la quoc gia nong
thon, nong nghiép va nong dan. Nong dan khong
chi c6 vai tro quan trong trong doi song kinh té -
xa hoi dat neoc ma trong xay dung NTM hién nay,
nong dan dich thuc 1a cha thé ctia qua trinh nay
[8]. Tuy nhién, trong méi diéu kién thuc hién quy
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hoach xay dung NTM & cac viung, mién khac nhau
thi anh huéng cta cac yéu t6 dén thuc hién quy
hoach xay dung NTM nhuw: Nguén nhan luc thuc
hién quy hoach, nguén von (kinh phi) dau tu, co
ché chinh sach... cting c6 su khéac nhau.

Huyén Thanh Mién nam & phia Tay Nam cta
tinh Hai Duong, cé dién tich tu nhién 123,5 km?
Trudc thoi diém 01/12/2019, huyén Thanh Mién
c6 18 xa va 1 thi tran, voi 92 thon, khu dan cu [9].
Sau khi thuc hién sdp xép cac don vi hanh chinh
cap x4, huyén Thanh Mién c6 16 xa (giam 2 xa) va
1 thi tran, v6i 83 thon, khu dan cu (giam 9 thon).
Hién trén dia ban huyén Thanh Mién c6 15/16 xa
dang hoan thién xay dung NTM nang cao va 1 xa
(xa Chi Lang Nam) hoan thanh xay dung NTM
nang cao ti€p tuc xay dung NTM kiéu mau [10].
Tuy nhién, viéc cham ban hanh huong dan thuc
hién Bo tiéu chi NTM nang cao, NTM kiéu mau
gay kho khan cho cong tac, ra soat, danh gia, hoan
thien tieu chi; cong tac diéu chinh quy hoach st
dung dat dén 2030 va quy hoach chung xay dung
xa dén nam 2030 phé duyét cham dan dén viéc
thuc hién cac du 4n, cong trinh va quy hoach dau
gi4 quyén st dung dat dé tao nguédn trén dia ban
cac xa cham duoc trién khai, thuc hién. Vi vay,
nghién ctru cac yéu to tac dong dén thuc hién quy
hoach x4y dung NTM la mot van dé quan trong
trong viéc phat trién kinh té - xa hoi va bao vé moi
truong trong thoi gian toi.

2. PHUONG PHAP NGHIEN CUU

- bia diém nghién ctu: Nghién ctru chon 2/16
xa ctia huyén Thanh Mién dé danh gia mot s6 yéu
to anh huong dén viec thuc hién quy hoach xay
dung NTM gom: Xa Chi Ling Nam (dang xay
dung xa NTM kiéu mau) va xa Héng Phong (dat
7/19 tiéu chi xa NTM nang cao).

- Phuong phap thu thap so lieu thir cap: Thu
thap ké hoach, dé an, cac bao cao tong hop, so liéu
thong ké vé tinh hinh thuc hién quy hoach xay
dung NTM ctia huyén Thanh Mién va cac xa trong
huyén.

- Phuong phap thu thap sé liéu so cap: Dé xac
dinh duoc cac yéu to anh hudng dén viec thuc hién
quy hoach xiay dung NTM trén dia ban huyén
Thanh Mién, ti€én hanh phéng van céac can bo quan

ly c6 lien quan tit cdp huyén dén cip xa. Téng so
can bo duoc phong van 1a 20 nguoi. Phong van 150
ho gia dinh, ca nhan trén dia ban xa Chi Lang Nam
va Hong Phong (75 ho/xa) dé danh gia mot s6 yéu
t0 anh huong dén viéc thuc hién quy hoach xay
dung NTM tai huyén Thanh Mién, tinh Hai
Duong.

- Kiém dinh thang do: D¢ tin cay cta thang do
duoc kiém dinh thong qua hé s6 Cronbach’s alpha
va hé so twong quan bién téng (Corrected Item -
Total Correlation). S6 liéu dam bao do tin cay khi
hé s6 Cronbach’s Alpha ndm trong khoang [0,6 -
0,95], hé so twong quan bién tong > 0,3 [11].

- Phuong phap phan tich yéu t6 kham pha
EFA: Cac bién chi dugc chap nhan khi hé so6 thich
hop KMO (Kaiser - Meyer - OIKIN) nidm trong
khoang [0,5 - 1] va cac trong so tai & nhan té khac
nho hon 0,35 [11] hoac khoang cach gitta 2 trong
so tai (Factor Loading) cung 1 bién ¢ 2 nhan to
khac nhau 16n hon 0,3.

Theo Hair va cs (1998) [12], néu chon trong
sO tai >0,3 thi co mau phai it nhat la 350, néu co
mau khoang 100 thi nén chon trong s6 tai >0,55 va
néu co mau khoang 50 thi trong s6 tai phai >0,75.
boi voi nghién ctru nay trong so tai duoc chon la
>0,5 vi s6 mau diéu tra toi thiéu 1a 150 mau. Ngoai
ra, thang do chi duoc chip nhan khi téng phuong
sai giai thich (Total Variance Explained) >50%; hé
s0 Barlett’s voi murc y nghia sig <0,05 dé dam bao
cac yéu to c6 moi twong quan v6i nhau; hé so
Eigenvalue c6 gia tri 21 dé dam bdo cac nhom
nhan t6 c6 su khac biét.

- Phuong phap phan tich hoi quy: Nghién cttu
stt dung moé hinh héi quy da bién c6 dang: Yi = Bo
+ BX; + B.X, + B.X; + BX, +...+ B, X, + E, dé xac
dinh muc do ctia cac yéu té anh hudéng dén viec
thuc hién quy hoach xay dung NTM.

Trong d6: Yi1a bién phu thuoc thé hién viec thuc
hién quy hoach xay dung NTM. X, X,, X, X,, X, la
cac bién doc lap thé hién cac yéu t6 anh hudng
dén viéc thuc hién quy hoach xay dung NTM. B, la
hang s0, gia tri ctia Y khi tat ca cac gia tri cia X
bang 0. By, By, By, By, B, 14 cac hé s6 héi quy. E,; 1a
sai s6 chuan.
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Nghién cttu stt dung phan mém Excel 2010 va
SPSS 20.0 dé tong hop, xtt ly s6 liéu.

- Phuong phap thong ké mo ta: Phuong phap
nay duoc str dung trong nghién ctru dé mo ta thuc
trang kinh té, xa hoi, moi truong, van hoa, giao
duc, ha tang co s, nha & dan cu, lao dong, viéc
lam, muc song dan cu (ty 1é ho ngheéo,...), an ninh,
chinh tri va trat tu xa hoi theo cac tiéu chi NTM.

- Phuong phap so sanh duoc ap dung dé so
sanh truéc va sau khi huyén Thanh Mién thuc
hién Chuong trinh muc tiéu Quoc gia xay dung
NTM.

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Diéu kién tur nhién, kinh t€ - xa hoi va tinh
hinh thiee hién quy hoach xiy dung NTM & huyén
Thanh Mién

Huyén Thanh Mién nam & phia Tay Nam cta
tinh Hai Duong, c6 dién tich tw nhién 123,5 km?,
dan s6 trung binh nam 2023 1a 140.211 nguoi;
trung tAm huyén cach tha dé6 Ha No6i 60 km, cach
thanh pho Hai Duong 23 km va cach thanh pho
Hung Yén 25 km. Phia Tay Bac giap huyén Binh
Giang, Dong Bac giap huyén Gia Loc, Pong Nam
giap huyén Ninh Giang, phia Nam giap tinh Thai
Binh va phia Tay giap tinh Hung Yén [13].

Giai doan 2011 - 2020, tinh hinh kinh té - xa
hoi ctia huyén Thanh Mién c6 budc phat trién
ving chic. Nam 2011, co cau gia tri san xudt
nganh nong nghiép, thily san chiém 49,67%, nganh
cong nghiép - xay dung chiém 30,19%; thuwong mai
- dich vu chiém 20,09%; nam 2020 co cau gia tri san
xuat nganh cong nghiép - xay dung tiang len 42,7%;
thuong mai - dich vu ting 1én 37,21%, nong nghiép,
thuy san giam con 21,56%. Toc do ting truong kinh
t¢ hang nam kha 6n dinh, binh quan dat
10,8%/nam.

Nam 2023, co su thay déi co cau lao dong cac
nganh pht hop v6i qua trinh phat trién kinh té xa
hoi ctia huyén, cu thé: Nganh nong nghiép, thiy
san chiém 31,2%, nganh cong nghiép - xay dung
chiém 45,7%; thwong mai - dich vu chiém 23,1%
[13].

Thuc hién Chuong trinh muc tieu Quoc gia
xay dung NTM giai doan 2021 - 2025 va hon 2

nam xay dung NTM nang cao, NTM kiéu mau,
huyén Thanh Mién co ban da hoan thién dugc hé
thong Ban Chi dao tit cap huyén dén cap xa, xay
dung Quy ché lam viéc va ké hoach trién khai thuc
hién, xac dinh ro nguoi dan la chu thé trong xay
dung NTM. DPa huy dong duoc sitc manh cta ca
hé thong chinh tri tham gia xay dung NTM, huyén
da tap trung xay dung cac cong trinh, hoan thién
cac chi tiéu cta cac tiéu chi xay dung NTM nang
cao, NTM kiéu mau.

Két qua xay dung NTM trén dia ban huyén
Thanh Mién cho thay, téng tiéu chi NTM nang cao
cua cac xa la 161/304 tiéu chi, dat 53%, trung binh
tieu chi da dat/xa la 10,06 tiéu chi. Trong d6, xa
Doan Tung dat so tieu chi cao nhat 1a 14 tiéu chi; 8
xa dat 10 - 13 tiéu chi 1a: Chi Lang Nam, Lé Héng,
Pham Kha, Thanh Tung, Lam Son, Thanh Giang,
Doan Két, Ng6 Quyén; 7 xa dat dudi 10 tiéu chi la:
Chi Lang Bac, Ngi Hung, Hong Quang, Cao
Théang, Tt Cuong, Hong Phong, Tan Trao. Hién
trén dia ban huyén Thanh Mién cé 15/16 xa dang
hoan thién xiay dung NTM nang cao va 1 xa (xa
Chi Lang Nam) hoan thanh xay dung NTM nang
cao tiép tuc xay dung NTM kiéu mau.

3.2. Mot s6 yéu t6 anh hudéng dén thuc hién
quy hoach xay dung NTM

3.2.1. Xdc dinh céc yéu to

- Yéu t6 nguon nhan luc: Doi ngii can bo 1a
khau quan trong, dong vai trd quyét dinh dén chat
luong, hiéu qua ctia cong tac thuc hién xay dung
NTM, do d6 nang luc quan ly, diéu hanh thuc hién
xay dung NTM cing nhu nang lec chuyén mon
cua timg can bo co s anh huong téi mirc do hoan
thién cac tiéu chi. Can bo c6 nang luc tot, chuyén
mon gioi sé dua ra duoc cac muc tiéu, noi dung
thuc hién phu hop, tao dong luc phan diu hoan
thién cac tiéu chi.

- Yéu t6 xa hoi: Trinh do dan tri, thu nhap va
sinh ké trong xay dung NTM va su tham gia clia
nguoi dan trong viéc xay dung quy hoach NTM dé
giam sat thuc hién (dan biét, dan lam, dan kiém
tra, dan giam sat va dan thu hudéng) 1a yéu to tién
quyét dé thuc hién qua trinh xay dung. Bén canh
d6 su dong thuan cung tham gia ctia xa hoi vao
cong tac xay dung quy hoach NTM 14 yéu to quyét
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dinh dén su phat trién cong dong. Su tham gia cia
nguoi dan 1a phuong tién hitu hiéu dé huy dong tai
nguyén dia phuong, t6 chttc va tan dung nang luc,
tinh sang tao cta nguoi dan vao cac hoat dong
phat trién. Qua d6 gitup xac dinh nhu cau ctia cong
déng va tién hanh nhimg hoat dong phat trién dé
dap tmg nhitng nhu cau nay. Hon nira, nguoi dan
la doi twong hudng loi chinh, truc tiép ciia mo hinh
NTM.

- Yéu to kinh té: Day la yéu t6 anh hudng 1on
dén su thanh cong ctia mo hinh xay dung NTM.
Chi phi cho coéng tac quy hoach xiy dung nong
thon 1a rat lon, tit giai doan khao sat, thu thap so
lieu, dén giai doan lap nhiém vu, 1ap quy hoach,
phé duyét quy hoach, thuc hién quy hoach. Nguon
kinh phi thuc hién xay dung cac du an duoc dau tu
tir nhiéu nguon nhw ngan sach cua Nha nuoc, su
dong gop ctia cac doanh nghiép, t6 chirc kinh té
tréen dia ban va dac biet la nguon huy dong tu
trong dan thi rat kho khan, nhat 1a déi voi cac xa

5

bién gi¢i. Nguon von tu luc ciia dia phuong thuong
la nguén thu tir cac hoat dong dau gia dat, cho
thué dat trén dia ban hay ban dat gian dan thi tha
tuc rat kho khan nhat 1a doi voi cac xa bién gioi.
bé xay dung NTM c6 hiéu qua va dung tién do thi
can cac co ché dic thu ddy manh su tham gia,
dong gop cta nguoi dan va cac t6 chic, doanh
nghiép, ting cuong nguon von ngan sach, giai
ngan hop ly.

- Yéu t6 co ché, phap ly: Cac quy dinh phap
luat vé quy hoach NTM giup cho cac nha lanh dao
hoach dinh, dinh huéng quy hoach thuc hién dung
theo quy dinh ctia phap luat cing nhu dam bao
cong khai, minh bach, tiét kiem duoc thoi gian,
cong stc. Tuy nhién, qua trinh trién khai thuc hién
quy hoach NTM, nhiéu vin ban quy pham phap
luat c6 nhitng diém chong chéo, mau thuan chua
phu hop thuc té€ ca vé noi dung chuyén mon dén
diéu kién nhan luc va kinh phi thuc hién, nhung lai
cham bé sung stra ddi.
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Hinh 1. M6 hinh nghién ctru

3.2.2. Phan tich do tin cdy cua dir liéu khao sat

Tt két qua diéu tra 150 ho gia dinh, ca nhan
tham gia quy hoach xay dung NTM trén dia ban
huyén, két qua phan tich do tin cay cua dir lieu

khao sat da xac dinh duoc cu thé hé s6 Cronbach’
s Alpha va heé s6 twong quan bién téng (Corrected
Item - Total Correlation) & bang 1.

Bang 1. Két qua phan tich do tin cdy - Cronbach’s Alpha

Tuong Cronbach’s
STT Noi dung Ma | quanbién | Alpha néu bién
tong bi loai
I Nguén nhan luc NL
1 Nang luc cta cac can bo tham gia 1ap quy hoach xay NL1 0,520 0.781
dung NTM
9 Sw tham gia ctia nguoi dan trong 1ap quy hoach xay NL2 0,521 0.782
dung NTM

94 NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 1/2024



KHOA HOC CONG NGHE

Tuong Cronbach’s
STT Noi dung Ma | quanbién | Alpha néu bién

tong bi loai
3 Nang luc cta don vi te van truc tiép 1ap quy hoach | NL3 0,515 0,784
11 Yéu t6 xa hoi XH
4 S6 nhan khau, h¢ tham gia quy hoach xay dung NTM | XH1 0,663 0,788

Trinh do van hoa cta cac nhan khiu, ho tham gia
5 quy hoach xay dung NTM XH2 0,552 0,835
6 Su dong thuan chung cta xa hoi XH3 0,601 0,815
Vai tro clia cac can bo cap xa, trudng thon trong viéc
7 van dong nguoi dan tham gia quy hoach xay dung | XH4 0,642 0,730
NTM
111 Yéu to kinh té KT
8 Nguén kinh phi lap quy hoach xay dung NTM KT1 0,599 0,726
9 Nguén kinh phi lap diéu chinh quy hoach xay dung KT2 0.583 0.742
NTM
10 Nguon kinh phi thuc hién xay dung NTM KT3 0,605 0,720
I\% Co ché, phap ly PL
11 Van ban, phap ly trong quy hoach xay dung NTM PL1 0,583 0,712
12 St dong b gitta cac quy hoach PL2 0,617 0,690
Cong tac kiém tra, giam sat viéc trién khai thuc hién

13 quy hoach NTM duoc phé duyét PL3 0,461 0,771

Bang 1 cho thay, kiém dinh Cronbach’s Alpha
cho 13 bién doc 1ap trong mo hinh nghién ctru. So
lieu dam bao do tin cay khi hé s6 Cronbach’s
Alpha nim trong khoang [0,6 - 0,95], hé s6 tuong
quan bién téng > 0,3. Nhu vay, c6 13 bién quan sat
du tin cay, da diéu kien dé tiép tuc dua vao nghién
clu.

3.2.3. Phan tich nhan to kham pha

Phan tich nhan t6 kham pha (EFA) dung dé
rut gon mot tap hop k bién quan sat thanh mot tap
F (v6i F<k) cac nhan t6 c6 y nghia hon. Nghién
ctru duoc thuc hién voi 4 nhom yéu t6 16m, trong
moi nhom yéu t6 1on nay gom cac yéu té nho co su
twong quan voi nhau. Két qua kiém dinh tinh thich
hop duoc thé hién & bang 2.

Béang 2. Két qua kiém dinh KMO va Bartlett’s Test

TT Chi tieu Gia tri
1 |Kaiser-Meyer-Olkin Measure of Sampling Adequacy 0,853
Approx. Chi-Square 1.589,921
2 |Bartlett’s Test of Sphericity df 146
Sig. 0,003

Bang 2 cho thay, hé s6 KMO (Kaiser - Meyer -
Olkin) = 0,853, thoa man diéu kién 0,5 < KMO < 1.
Nhu vay, phan tich nhan t6 kham pha la phu hop
cho di lieu thuc té. Ngoai ra, kiém dinh Barlett’s
c6 gia tri Sig = 0,003 < 0,05 cho thay, s6 liéu thuc té
hoan toan phu hop voi phan tich EFA va cac bién
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quan sat c6 twong quan tuyén tinh véi nhan to dai
dién.

Két qua danh gia muirc do giai thich cta cac
bi€n quan sat trong mo hinh voi nhan t6 duoc thé
hién & bang 3.
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Bang 3. Téng phuong sai gidi thich va trong s6 ti clia ma tran xoay cho bién doc lap

Véu t6— He so Eigenvalues Téng phuong sai giai thich
Tong | Phuong sai (%) Tich lay (%) Téng | Phuong sai (%) Tich lay (%)
1 7,004 31,835 31,835 7,004 31,835 31,835
2 2,056 9,344 41,179 2,056 9,344 41,179
3 1,640 7,453 48,632 1,640 7,453 48,632
4 1,312 5,963 61,029 1,312 5,963 61,029
5 0,794 3,610 70,206
6 0,654 2,971 76,626
7 0,558 2,537 81,963
8 0,509 2,315 84,278
9 0,442 2,009 88,472
10 0,393 1,786 92,160
11 0,314 1,426 96,822
12 0,285 1,294 98,116
13 0,162 0,736 100,000

Bang 3 cho thdy, téng phuong sai trich cta
bién doc lap 1a 61,029> 50% (phan tich EFA dat yéu
cau).

S6 lieu & bang 3 cho thdy, su thay déi cua
nhan t6 két qua 1a anh huéng dén thit tu cac yéu to
khac nhau (nguon nhan luc, xa hoi, kinh té, co ché
phap ly) thong qua hé so clia cac bién quan sat
duoc thé hién bang %.

Bang 4. Két qua trong so tai ctia ma tran xoay
1 | Big Thanh phan
1 2 3 4

1 NL1 0,788

2 NL2 0,749

3 NL3 0,731

4 XH4 0,807

) XH3 0,753

6 XH1 0,693

7 XH2 0,687

8 KT3 0,79

9 KT1 0,781

10 | KT2 0,699

11 | PL3 0,758
12 | PL2 0,716
13 | PL1 0,716
96

Két qua ma tran xoay xac dinh trong so tai
duoc thé hien & bang 4 cho thay, tir 4 nhom yéu to
voi 13 bién quan sat dugc sip x€p thanh 4 nhom
khong theo thtt tu ban dau. Theo Hair va cs (1998)
[12], hé so6 tai >0,3 duoc xem 1a dat muc t6i thiéy;
hé so tai >0,4 duoc xem la quan trong; hé so tai
>0,5 duoc xem 1a c6 y nghia thuc tién. Nhu vay, co
thé khang dinh duoc timng yéu t6 trong méi nhan
t0 c6 su twong quan voi nhan t6 ma yéu to do la
thanh phan.

Nhu vay, viéc phan tich nhan t6 kham pha
EFA da dua ra 4 nhom nhan t6 twong ting nhu sau:
Nguén nhan luc; co ché, phap ly; kinh t&; xa hoi
duoc dua vao phan tich héi quy.

3.2.4. Phan tich hoi quy va xdc dinh murc do
dnh huong cua cdc yéu to dén viéc thuc hién quy
hoach xady dung NTM tai huyén Thanh Mién

- Phan tich hoi quy: Sau khi tién hanh cac
budc kiém dinh va phan tich nhan t6, cac nhan to
da diéu kién duoc dua vao phan tich héi quy nham
xac dinh duoc phuwong trinh hoi quy tuyén tinh
gitta viéc thuc hién quy hoach xay dung NTM va
cac yéu to anh hudng, ciing nhu xac dinh duoc
muc do anh huong cua cac yéu to do toi viec thuc
hién quy hoach xay dung NTM. Tém tat két qua
mo hinh hoi quy duogc thé hién trong bang 5.
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Bang 5. Tom tit két qua héi quy

R R? hiéu chinh

R? bién doi

F bién d6i Durbin - Watson

0,856° 0,713

0,727

55,278 1,914

Két qua bang 5 cho thay, gia tri R* hiéu chinh
bang 0,713, nhu vay 71,3% su bién thién ctia thuc
hién quy hoach xay dung NTM do st anh hudéng
ctia cac bién doc lap trong mo hinh gay ra. Gia tri
hé s6 Durbin - Watson bang 1,914 rat gan gia tri 2,
diéu nay cho thdy, khong c6 hién tuong tu twong

quan gitta cac bién trong mo hinh va mét lan nita
khang dinh lai két qua phan tich twong quan la
chap nhan duoc.

Két qua hé so hoi quy duoc thé hién tai bang

Bang 6. Hé s6 hdi quy - Coefficients

Mohinh | chuachuinhia | chainhon | s | ThOMEKe dacong tuén
B Beta Chap nhan VIF
(Constant) -0,343
X, - Nguén nhan luc 0,274 0,327 0,000 0,744 1,352
X, - Xa hoi 0,233 0,278 0,000 0,567 1,763
X, - Kinh té 0,195 0,241 0,001 0,615 1,638
X, - Co ché, phap ly 0,116 0,164 0,019 0,691 1,449

Tir két qua hé so héi quy tién hanh xét cac he
s6 hoi quy chua chudn hoéa trong cot he s6 B. Co
thé u6c luong mo hinh hoi quy chudn duoc biéu
dién nhu sau:

Y =0327X, +0.278 X, + 0,241 X, + 0,164 X, + E,

Bang 6 cho thdy, mic y nghia Sig. ctia cac
bién trong moé hinh hoi quy déu cé gia tri nho hon
gia tri toi da 1a 0,05, vi thé cac bién déu co anh

huong toi thuc hién quy hoach xay dung NTM.
Gia tri VIF ctia cac bién déu lon hon 1 diéu nay
cho thay, khong c6 hién tuong da cong tuyén
trong phan tich nay.

Phan tich phuong sai ANOVA dé kiém dinh lai
do tin cay ctia phan tich héi quy, két qua phan tich
duoc thé hién ¢ bang 7.

Béng 7. Phan tich phuong sai ANOVA

Téng binh phuong df Trung binh binh phuong F Sig.
Hoi quy 41,169 4 6,367 55,277 0,000
Phan du 15,263 123 0,124
Tong 56,432 149

Két qua phan tich phuong sai ANOVA (Bang
7) cho thay, gia tri F bién déi mitrc y nghia Sig =
0,000, két qua ctia phép phan tich hoi quy 1a dam
bao duoc do tin cay.

- Ddnh gid muic do anh hudng cia cdc yéu to
dén thuc hién quy hoach xdy dung NTM

He s6 hoi quy chudn hoa Beta x4c dinh vi tri
anh huong cua cac bién doc lap X;, X,, X, X,. Can
ctr vao hé s6 héi quy duogc chuin hoa, c6 thé
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chuyén déi sang dang phan tram va duogc sip xép
theo thtt tu vu tién tir cao t6i thap nhu & bang 8.

Thong qua cac kiém dinh, qua danh gia co6 thé
khang dinh c6 6 nhém yéu té anh hudng dén thuc
hién quy hoach xay dung NTM duoc xem la diém
manh, c6 y nghia thong ké va duoc xép theo thu tu
anh huéng nhu sau: (1) Bién X, - Nguon nhan luec,
dong gop 32,38%; (2) Bién X, - Xa hoi, dong gop
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27,52%; (3) Bién X, - Kinh té, dong gop 23,86%; (4)
Bién X, - Co ché, phap ly, dong gop 16,24%.

Thtt te anh huéng (quyét dinh dén thuc hién
quy hoach xay dung NTM) nhu sau: X, - Nguon

nhan luc, c6 anh huong 16n nhat; X, - Xa hoi va X, -
Kinh té, c6 anh huwong trung binh; X, - Co ché,
phap ly, c6 anh hudng thap hon.

Bang 8. Muc d6 anh hudng clia cic yéu t6 dén thiee hién quy hoach xay dung NTM

Nhan t6 anh huéng He s6 hoi quy chudn hoa Beta | Ty le (%) Th}lli’ut(;rhégnh
X, - Nguon nhan luc 0,327 32,38 1
X, - Co ché, phap ly 0,164 16,24 4
X, - Kinh té 0,241 23,86 3
X, - Xa hoi 0,278 27,52 2
Tong 1,010 100,00

3.3. Mot so gidi phép nang cao viéc thuc hién
quy hoach xay dung NTM tai huyén Thanh Mién

- Nang cao vai tro, trach nhiém cta Cap uy,
chinh quyén cép xa trong viéc chi dao xay dung ké
hoach thuc hién, 10 trinh hoan thién tiéu chi xay
dung NTM nang cao, NTM kiéu mau; dong thoi cé
kiém tra, giam sat chat ché viéc t6 chitc thuc hién
cac tiéu chi, cong trinh xay dung.

- Tiép tuc ddy manh cong tac tuyén truyén,
quan triét cac Chu truong ctia Pang, Chinh sach
ctia Nha nudc, quy dinh cta tinh Hai Duong vé
thuc hien Chuong trinh muc tieu Quoc gia xay
dung NTM nang cao, NTM kiéu mau giai doan
2021 - 2025 dé tiép tuc phat huy cao su tham gia
tich cuc, chit dong ctia nguoi dan va sy quan tim
cua toan xa hoi, thi dua xay dung NTM nang cao,
NTM kiéu mau giai doan 2021- 2025.

- Day nhanh tién do lap va phe duyét quy
hoach chung xay dung xa dén nam 2030 dé thuc
hién cac tieu chi NTM nang cao, kiéu mau giai
doan 2021- 2025 theo quy hoach.

- Tranh tht moi nguén ho tro ctia Trung wong
va cta tinh Hai Duong; nguon ngan sach dia
phuong tir nguén dau gia quyén stt dung dat dat;
huy dong nguoi dan dong gop; nguodn xa hoi hoa...
dé dady nhanh tién do thuc hién cac tiéu chi chua
dat, cac cong trinh con thiéu. Pam bao truéc khi
dé nghi tinh Hai Duong tham dinh xét cong nhan

dat chudn NTM nang cao, NTM kiéu mau khong
c6 no dong xay dung co ban.

- Tiép tuc t6 chuc trién khai Cudc van dong
“Toan dan doan két xay dung NTM, do thi van
minh”; nang cao hiéu qua thyc hién cong tac giam
sat va phan bién xa hoi trong xay dung NTM; tang
cuong van dong, phat huy vai tro lam chu caa
nguoi dan trong xay dung NTM; nang cao hiéu
qua viéc 1ay y kién su hai long ctia nguoi dan vé
két qua xay dung NTM.

4. KET LUAN

Két qua xay dung NTM trén dia ban huyén
Thanh Mién cho thdy, tong tiéu chi NTM nang cao
cua cac xa la 161/304 tiéu chi, dat 53%, trung binh
tieu chi da dat/xa la 10,06 tiéu chi. Trong d6, xa
DPoan Tung dat so tieu chi cao nhat la: 14 tiéu chi;
8 xa dat 10 - 13 tiéu chi la: Chi Lang Nam, Lé
Hong, Pham Kha, Thanh Tung, Lam Son, Thanh
Giang, Doan Két, Ngo Quyén; 7 xa dat dudi 10 tieu
chi 1a: Chi Lang Béic, Ngin Hung, Hong Quang,
Cao Thing, Tt Cuong, Hong Phong, Tan Trao. Xa
Chi Lang Nam da hoan thanh xay dung NTM nang
cao tiép tuc xay dung NTM kiéu mau.

Thong qua cac kiém dinh, qua danh gia co6 thé
khéang dinh c6 4 nhom yéu t6 anh hudng dén thuc
hién quy hoach xay dung NTM duoc xem la diém
manh, c6 y nghia thong ké va duoc xép theo thi tu
anh huéng nhu sau: Y =0,327 X, + 0,278 X, + 0,241 X,
+0,164 X, + E. Mtic do dong gop nhu sau: (1) Bién
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X, - Nguén nhan luc, déng gop 32,38%; (2) Bién
X,_- Xa hoi, dong gop 27,52%; (3) Bién X; - Kinh té,
dong gop 23,86%; (4) Bién X, - Co ché, phap ly,
dong gop 16,24%.

bé nang cao viéc thuc hién quy hoach xay
dung NTM tai huyén Thanh Mién trong thoi gian
toi can nang cao vai tro, trach nhiém caa Cép ty,
chinh quyén céap xa; tiép tuc ddy manh cong tac
tuyén truyén, quan triét cac Chu truong ctia Pang,
Chinh sach ctia Nha nuwoc, quy dinh cta tinh Hai
Duong vé thuc hién Chuong trinh muc tiéu Quoc
gia xay dung NTM; ddy nhanh tién do lap va phé
duyét quy hoach chung xdy dung xa dén nam
2030; tranh thtt moi nguén ho tro ctia Trung wong,
tinh, ngudn ngan sach dia phuong; ti€p tuc t6 chic
trién khai Cuoc van dong “Toan dan doan két xay
dung NTM, d6 thi van minh”.
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KHOA HOC CONG NGHE

EVALUATION OF FACTORS AFFECTING THE IMPLEMENTATION OF NEW RURAL
CONSTRUCTION PLANNING IN THANH MIEN DISTRICT, HAI DUONG PROVINCE

Tran Trong Phuong’, Do Thi Tam!,
Nguyen Dinh Trung', Nguyen Duc Loc!
! Faculty of Natural Resources and Environment, Vietnam National Univeristy of Agriculture

Summary

Building new rural areas is both a goal and a requirement for sustainable development, both an
urgent mission and a particularly important strategic policy in the development of agriculture,
rural areas and farmers. Currently, in Thanh Mien district, there are 15/16 communes that are
completing the construction of advanced new rural areas and 01 commune has completed the
construction of advanced new rural areas and continues to build a model new rural area (Chi
Lang Nam commune). The study evaluated 4 groups of factors affecting the implementation of
new rural construction planning which are considered strengths and have statistical significance
and are ranked in the following order of influence: Y = 0.327 X, + 0.278 X, + 0.241 X; + 0.164 X, +
Ei. The level of contribution is as follows: (1) Variable X; - Human resources accounts for 32.38%;
(2) Variable X, - Society accounts for 27.52%; (3) Variable X, - Economic accounts for 23.86%; (4)
Variable X, - Law accounts for 16.24%. To effectively improve the implementation of new rural
construction planning in Thanh Mien district in the coming time, it is necessary to synchronously
implement the following solutions: Enhance the roles and responsibilities of the Party Committee
and commune - level authorities; continue to promote propaganda work on implementing the
National Target Program on building new rural areas; accelerate the progress of preparing and
approving general commune construction planning until 2030; take advantage of all sources of
support and continue to organize and deploy the Campaign "All people unite to build new rural
areas and civilized cities".

Keywords: New rural areas, planning, Thanh Mien district, influencing factors.

Nguoi phéan bién: TS. Nguyén Hiuing Cuong
Ngay nhéan bai: 08/11/2023

Ngay thong qua phan bién: 04/12/2023
Ngay duyét dang: 18/12/2023

100 NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 1/2024



	Muc luc thang 1  ky 2.pdf
	Kỳ 2 tháng 1 trang 3-50 ngày 5.3.2024.pdf
	Kỳ 2 tháng 1 trang 51-100 Quyên đã sửa.pdf



