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MUC LUC

PAO THI HONG VAN, NGUYEN PAC TIEN, VUONG THI THIET,
NGUYEN THI NGOC ANH, BINH TRUONG SON. Phan 1ap va danh
gi4 da dang di truyén clia mot s6 ching giong vi khudn noi sinh
trong cay khoai tay bang chi thi RAPD va ISSR

NGUYEN TRUNG BUC, NGUYEN THI NGUYET ANH, PHAM
QUANG TUAN, PHAM THU HANG, PHAM XUAN HOI, HA VIET
SON, VO VAN LIET. Dac diém nong hoc va kha nang thich tng ciia
c4c mau giéng dua thom méi

PHAM DUC TOAN, NGUYEN KHANH NGOC HA, BUI CACH
TUYEN. Phét trién quy trinh multiplex RT-PCR phat hién Cymbidium
Mosaic virus (CymMV) va Odontoglossum Ringspot virus (ORSV)

gay bénh trén hoa lan

LE THI MY THU, LY NGOC THANH XUAN, TRAN THI HUONG
LAN, NGUYEN HUYNH MINH ANH, NGUYEN QUOC KHUONG.
Anh hudng clia ndm Trichoderma spp. dén hdp thu NPK va chét
luong trai khom tréng trén dat phen tai tinh Hau Giang

NGUYEN THI LAM DOAN, DANG THAO YEN LINH. Nghién ciu
dinh danh Pediococcus sp. DH6.4 sinh tdng hgp Bacteriocin
NGUYEN THANH TRUC, HUYNH THI HOA, CAO THI CAM TIEN,
NGUYEN THI THUY DUNG, NGUYEN THI VAN LINH. Anh hudng
cla nhiét do va thoi gian dén hiéu qua trich ly va chat luong dau bo
Hass (Persea americana)

NGUYEN VAN LOI, LE ANH TUAN, NGUYEN THI THANH NGOC.
Nghién ctru xay dung quy trinh ché bién mut tir vo chanh leo
NGUYEN HAI SON, VO VAN BINH, DANG THI LUA. Nghién ctu
d3c diém sinh hoc sinh san cla ca& mang (Elopichthys bambusa
Richarson, 1844) trong diéu kién nudi gitt

KIM MINH ANH, VO BUC MANH, VO TUAN ANH, NGUYEN THI
HANH TIEN, NGUYEN THI THU HIEN, HOANG THI THU HUONG,
KIM VAN VAN. Hién trang va mot s6 giai phap phat trién bén vimng

nghé nuoi ca 16ng tai ho Hoa Binh, tinh Hoa Binh
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KHOA HOC CONG NGHE

PHAN LAP VA DANH GIA DA DANG DI TRUYEN CUA
MOT SO CHUNG GIGNG VI KHUAN NQI SINH TRONG
CAY KHOAI TAY BANG CHi THI RAPD VA ISSR

bao Thi Hong Van', Nguyén Dic Tién?,

Vuong Thij Thiét 2, Nguyén Thi Ngoc Anh !, Dinh Truong Son?*

TOM TAT

ba phan lap va khao sat anh hudéng ctia viéc lay nhiém 35 chiing giong vi sinh vat noi sinh phan
lap tir ré cay khoai tay lén st ndy mam ctia hat rau cai, tir d6 lga chon duoc 14 chiing giong vi sinh
vat phuc vu phan tich su da dang di truyén véi 15 chi thi RAPD va 13 ISSR. Hai nhém chi thi da
nhan ban duoc téng s6 323 locus, trong d6 ty 1é cac locus da hinh trung binh dat 97,98% doi voi
chi thi RAPD va 98,56% doi voi chi thi ISSR. 28 chi thi da nhan ban duoc 1.969 san phdm PCR. 14
ching giong vi sinh vat phan lap duoc c6 su da dang di truyén dao dong tir 0,34 - 0,96. Tai gia tri
trung binh cta hé s6 tuong dong di truyén 1a 0,57; 14 ching gidng vi sinh vat cé thé duoc phan
thanh 3 nhom chinh. Nhu vay, su da dang di truyén cta 14 chiing giong vi sinh vat phan 1ap duoc
la rat cao. Cac ching giong vi khuan c6 thé duoc stt dung cho cac nghién cttu thit nghiém trén
cay khoai tay trong diéu kién in vitro ciing nhu ngoai nha luéi hoac dong rudng.

Tt khoa: Vi khuan noi sinh, chi thi phan tir, ISSR, RAPD, da dang di truyén.

1. BAT VAN BE

Khoai tay 1a loai cay nong nghiép ngan ngay,
co vai tro chinh trong viéc dam bao an ninh lwong
thuc toan cau. O Viet Nam, khoai tay duoc trong
kha rong rai vao vu dong & mién Bac va dong vai
tro lam thuc phdm 1a cha yéu [1]. Bén canh yéu
cau vé chat luong thi nguoi trong khoai tay luon
mong mudn c6 duoc nang suit cao. Cho nén viéc
stt dung phan bon vo co va hitu co khi trong khoai
tay la kha phd bién. Viec st dung phan bon vo co
va hitu co trong trong trot néu khong hop ly sé
khong nhimg lam giam hiéu qua kinh té, gay lang
phi ma con lam anh hudng toi stc khoé ctia dat.
Chinh vi vay, nhiéu bién phap canh tdc nham phat
trién nong nghiép bén vimg da va dang duoc trién
khai nghién cttu, ap dung, trong d6 co6 st dung vi
sinh vat c6 loi cho cay trong [2, 3].

Heé vi sinh vat ni sinh trong cay khoai tay noi
riéng va thuc vat néi chung c¢6 vai tro quan trong

''Vién Cong nghé sinh hoc va Cong nghé thuc phém,
Truong Pai hoc Mé Ha Noi

2 Khoa Cong nghé sinh hoc, Hoc vién Nong nghiép
Viét Nam

"Email: dtson@vnua.edu.vn

trong toan b qua trinh sinh truéng, phat trién cta
cay trong. Chinh vi vay, viéc phan lap, nghién cuu,
danh gia da dang di truyén nhom vi sinh vat noi
cong sinh trong cay khoai tay co6 thé gop phan dua
ra cac giai phap trong trot tot hon [2, 3].

Trong cac nhém chi thi phan t, chi thi RAPD
va ISSR duoc st dung kha phé bién dé danh gia da
dang di truyén do c6 nhiéu wu diém nhu don gian,
hiéu qua, yéu cau luong ADN nhd, tinh da hinh
cao, dé dang trién khai [4 - 8]. Nghién ctu nay
duoc thuc hiéen nham phan lap, lua chon va khao
sat sy da dang di truyén ctia cac ching giong vi
sinh vat ndi sinh trong cay khoai tdy nhim cung
cap thong tin cting nhu lam co s& cho cong tac
danh gia anh huéng ctia cac ching giong lén cay
khoai tay.

2. PHUONG PHAP NGHIEN CUU

boi tuong: Cac chung giong vi sinh vat néi
sinh phan lap duoc tir ré cay khoai tay khong bi
dap nat duoc thu thap tir cay khoai tay trong trén
déng ruong.

Ré khoai tay sau khi dugc thu tir dong ruéng
duoc rita sach dudi voi nudc chay roéi duoc trang
voi con 70% trong khoang 30 gidy va duoc khir
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KHOA HOC CONG NGHE

trung bang dung dich NaDCC c6 b6 sung moét vai
giot Tween trong 20 phut. Sau khi khk trung,
mau duoc trang lai 3 1an bang nudc cat vo trung.
& lan trang cudi cung, 1y 1 ml nudc trang va cay
lén moi treong LB dac, nudi sau 48 gid, mau nao
khong c6 VSV moc lén sé duoc st dung cho phan
lap. Ré cay duoc nghién trén dia petri thuy tinh,
stt dung mot giot dich nghién nhoé dé cay len moi
truong LB dac. Cac khuan lac duoc cdy ria sang
dia moi truong LB dac, lam thuan roi giit giong
[9, 10].

Cac chung giong vi sinh vat duoc nudi qua
dém trong moi truong LB 16ng dén ODy,, dat trong
khoang 0,8 - 1,2. Dich nu6i cay duoc ly tam 3.000 g
trong hai phut dé thu sinh khoi t€ bao vi khuédn va
pha loang voi nudc cat vo trung dén gia tri ODg, la
0,01. Hat giong duoc ngam trong 10 ml dich khuén
c6 mat do ODygy, = 0,01 dé toan by bé mat hat giong
tiép xuc voi dich pha loang vi sinh vat. Hat giong
va dung dich vi khuidn noi sinh ti€p tuc duwoc
chuyén lén bé mat gidy thdm 4m trong dia peptri
da duoc hap kht trung. Cong thic doi ching la
cong thite st dung nudc cat vo truing dé ngam hat
giong.

ADN ctia cac ching giong vi khuan noi sinh
duoc tach chiét theo quy trinh c6 céi tién [11].
ADN sau d6 dugc pha loang téi nong do 5 ng/pl
dé str dung trong phan tng PCR vé6i cac méi RAPD
va ISSR. Phan tmg PCR c¢6 st dung bo kit 2x PCR
MyTaq™ Mix, Bioline. Thanh phan cta phan tng
PCR bao gom: Pém PCR Mastermix Solution
MyTaq™, moi RAPD hoac ISSR va ADN khuon
(20 ng/phan tmg PCR c6 thé tich 10 pl).

Thong tin cu thé vé trinh ty, nhiét d6 gan moi
ctia cac moi RAPD va ISSR dugc mo ta & bang 3 va
4. Moi UBC duogc thiét ké béi Truong Dai hoc
British Columbia (University of British Columbia),
Canada. Méi RAPD duoc thiét ké boi Operon
Tech. Inc. Alameda, CA, USA. Phan tmg PCR duoc
thuc hién theo cac budc sau: Bién tinh: 95°C trong
5 phut; lap lai 35 chu ky sau: 95°C trong 20 giay,
nhiét do gan moi phu hop (Bang 3 va 4) trong 30
giay; 72°C trong 90 giay; 72°C trong 5 phut. San
phdm PCR duoc nhuom véi RedSafe™ Nucleic

Acid Staning Solution (20000X) va chay dién di voi
gel agarose 1%.

Ma tran nhi phan duoc thiét 1ap bang cach ghi
diém 1 d6i voi cac bang vach sang ro va 6n dinh va
ghi diém 0 néu khong c6 bang vach. St dung hé
s6 twong dong ctia Sokal va Michener (1958) [12]
va phan mém NTSYSpc 2.1 dé xac dinh hé so
tuong dong ciing nhu so do6 twong dong di truyén
gitta cac chling giong vi sinh vat.

Chi s6 PIC (polymorphism information
content) 1a chi so da hinh di truyén [13]. PIC() = 1
-pi2 -qi2, trong d6: i la thu tu locus duoc tinh, pi la
tan suat bang xuat hién cta locus, qi 1a tan suat
bang khong xuéat hién.

Chi s6 Rp (Resolving power) 1a chi so sai khac
ctia moéi cdp modi va duoc tinh theo cong thic: Rp =
SIh, trong d6 Ib = 1- [2x (0,5 - p) | v6i p 1a tan s6
xuat hién bang cua locus [14].

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Phan 14p va khao sat anh hudéng ciia mot
s0 chiing gidng vi sinh vat ngi sinh trong cay khoai
tay toi giai doan ndy mam ctia cay rau cai

Ré cay sau khi duoc xac dinh 13 sach vi sinh
vat trén bé mat (dia cdy nudc trang lai lan tha 3
khong lén khuén lac) duoc quan sat va ghi nhan so
bo vé kiéu hinh. Két qua quan sat cho thay, khuin
lac ctia cac chiing giong vi sinh vat phan 1ap duoc
kh4 da dang vé hinh thai, mau sic nhu: Hinh tron,
hinh bau duc, mau vang, mau tring co6 vién bao
quanh, mau trang khong c6 vién bao quanh... Két
qua trén ching t6 sw da dang vé hinh thai ctia cac
chtng giong vi sinh vat da duoc phan lap.

Sau khi lam thuan, 35 ching giong vi sinh vat
c6 su khac biét vé mat hinh thai duoc lua chon va
tién hanh khao sat nhanh anh huong ctia chung téi
giai doan ndy mam cua hat rau cai. Muc tiéu cta
thi nghiém nay 1a lua chon dwoc cac chiing giong
c6 su khac biéet, da dang nhat c6 thé dé danh gia
da dang di truyén ciing nhu tht nghiém tac dong
kich thich sinh truwong. Thi nghiém c6 cong thic
déng lay nhiém v6i nudc cat vo trung lam doi
chimg am. Sau 5 ngay lay nhiém, da thu duoc két
qua & bang 1.

4 NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 1/2024
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Bang 1. Anh huéng ctia vi sinh vat noi sinh t6i ty lé ndy mam, chiéu cao cay va khéi lugng tuoi cay rau
cai (5 ngay sau gieo hat)

STT | Ky hiéu ching | Tilé ndy mam (%) Chiéu cao cay (cm) Khéi luong tuoi (mg)
1 Isol 100 3,9 MN322,8
2 Iso2 100 4,0 V2326
3 Iso3 100 3,9 =2252,5
4 Iso4 100 4,0 =2261,6
5 Iso5 100 3,8 =2290,1
6 Iso6 100 4,0 MN297,3
7 Iso7 100 3,7 =2290,8
8 Iso8 100 3,9 V2433
9 Iso9 100 3,9 =2267,0
10 Iso10 100 4,0 MN3174
11 Isoll 100 4,0 MN323,6
12 Isol2 100 4,0 =2265,9
13 Iso13 100 4,1 = 293,8
14 Isol4 100 3,9 =289,3
15 Iso15 100 3,7 A308,0
16 Isol6 100 3,8 =2278,5
17 Isol7 100 4,0 =2 265,6
18 Iso18 100 4,0 M338,0
19 Iso19 100 3,9 =2 267,6
20 Is020 100 3,8 V243 8
21 Iso21 100 3,9 ¥231,3
22 Is022 100 3,8 V2469
23 Is023 100 3,9 M7320,0
24 Iso24 100 3,8 V2392
25 Is025 100 3,9 MN331,2
26 Iso26 100 4,0 =2257,7
27 Is027 100 4,0 V249 4
28 Is028 100 4,2 MN296,6
29 Is029 100 4,1 =254,9
30 Is030 100 4,0 MN329,7
31 Iso31 100 4,2 ¥230,1
32 Iso32 100 4,0 =2290,1
33 Iso33 100 4,0 =294 4
34 Iso34 100 3,8 MN307,6
35 Is035 100 4,1 ¥210,0
Doi Cl;grfu g‘;"c cat 100 4,0 2888
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Két qua & bang 1 cho thay, cac cong thic déu
c6 ty 1é nay mam dat 100% va chiéu cao cay ciing
khong co su khac biét nhiéu voi cong thic doi
chimg. DPiéu d6 ching t6 viec dong nudi cay voi
cac chiing giong vi sinh vat noi sinh mac du duoc
tach tir ré cay khoai tdy nhung da khong anh
hudng téi ty 1é ndy mam ciing nhu chiéu cao cia
cay rau cai. Tuy nhién, khi quan sat hinh thai lai
thay c6 su khac biét vé hinh dang than va mau
sac 14 gitra cac cong thic thit nghiéem doéng nuoi
cdy voi cac chung giong khac nhau. Su khac biet
duoc thé hién ro nhat & chi tieu khoi luong tuoi.
Chinh vi vay, dua trén chi tiéu nay, da phan loai
tac dong ctia cac chiing giong vi sinh vat theo 3
nhom: (1) tac dong khong ro rang (=), (2) tot
hon (4) va (3) kém hon (W) so véi doi ching
khong lay nhiém. Dua trén két qua phan loai trén,
da lua chon 14 ching giong vi sinh vat bao gom 5
ching giong c6 tac dong khong ro rang (Iso3,
Iso4, Is09, Isol12, Iso16), 4 chiung giong co6 tac
dong lam giam khoéi luong tuwoi (Iso20, Iso21,
[s027, Iso31) va 5 chiing giong VSV c6 tac dong
lam ting khoi luong twoi (Isol, Isoll, Isol8,
Is023, Is025).

Pa c6 nhiéu nghién ctru vé tac dong co loi cta
cac chung vi sinh vat t6i sy ndy mam cta hat
giong. Le Thi Xa va cs (2020) [15] da khao sat kha
nang kich thich ndy mam cta tdm chiang vi khu4n
c6 kha nang ¢6 dinh dam va téng hop IAA trén hat
rau muong cho thay, c6 5 ching vi khuan co tac
dung l1am ting ty 1é ndy mam va khong c6 ching
nao trc ché ndy mam. Khi phan lap va thtt nghiém
13 ching vi sinh vat phan lap tir dat trong lua ving
déng bang song Ctru Long cho thay, ca 13 ching
déu c6 tac dung kich thich sy ndy mam cta hat lua
giong IR50404 [16]. Két qua khao sat 80 chung vi
khuidn noi sinh thuoc loai Herbaspirillum
seropedicae phan lap tir cay lua, lda mién va ngo
cho thay, c6 19 ching c6 tac dung lam tang khoi
luong tuwoi cta cay lua tir mic trung binh dén cao
[17]. Nghién ctru nay da phan lap va tht nghiém
tac dong cua 35 chiing giong vi sinh vat noi sinh
trong ré khoai tay va ciing cho két qua la khong cé
ching giong nao tc ché sy ndy mam caa hat rau
cai. Mac du vay, tac dong ctia cac ching giong
nghién ctru lén khai luong tuoi 1a cé su khac biét

ro rang, trong d6 cé ca cac chung giong cé tac
dung lam gidm khéi luong tuoi.

3.2. Phan tich da dang di truyén cta 14 chiing
gidng vi sinh vat noi sinh trong cay khoai tay bing
chi thi RAPD va ISSR

Bang 2. Chat luong ADN tdng s6
ctia 14 ching gidng vi sinh vat

S BT e
1 Isol 593 L77
2 Iso3 378 172
3 Iso4 156 1,56
4 Iso9 403 1,62
5 Isoll 180 1,51
6 Iso12 977 1,76
7 Iso16 365 1,83
8 Iso18 205 1,59
9 Is020 909 1,81
10 Iso21 793 | 173
1 Is023 530 1,63
12 Is025 654 L7
13 Is027 313 177
14 Is031 87 | L87

31

)

Hinh 1. Két qua dién di ADN tdng so

Cong doan dau tién dong vai tro quan trong
dé phan tich duoc su da dang di truyén chinh la
tach chiét duoc axit nucleic dé lam vat liéu cho cac
phan tng PCR. ADN téng so ctia 14 chiung giong
vi sinh vat duoc tach chiét dua theo quy trinh cong
bo trude do [11]. ADN tong s6 duoc kiém tra bang
do quang pho (Bang 2) va dién di trén gel agarose
1% (Hinh 1). Két qua dién di cho thay, 14 ching
ADN tach chiét mac du c6 bi dit gay nhung van co
bang vach kich thuoc 16n (trén 10 kb) rat sang ro.
Do vay, ADN tach chiét duoc 1a phi hop cho lam

6 NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 1/2024
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ADN khuon trong phan tmg PCR véi cac méi ISSR
va RAPD.

321 Phan tich da dang di truyén cua 14
ching giong vi khuan noi sinh trong cay khoai tay

bang chi thi RAPD

13 49 111216 1820 212325 27 31 BL

'”"'

p—
——

wlalals

Moi OPC04

1 3 4 9 11121618 202123 252731 BL

sessu fun iun
— — - --. - -

Moi UBCR41

Nghién cttu da khao sat 24 méi RAPD va lua
chon duoc 15 méi cé san phdm bang vach da hinh,
ro rang. Minh hoa vé san phdm PCR ctia mot so
mdi RAPD va ISSR duoc thé hién & hinh 2.

13 4 9 1112 1618 2021232527321 BL

- e |
fa— - —-.-- ——
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1 3

Moi UBCSR56

Hinh 2. Két qua chay dién di sain phdm PCR ctia mdi RAPD (POC04, OPC08)
va moi ISSR (UBC841, UBC856)

Ghi chu: Cic so'trén hinh Ia cdc ching giong vi sinh vat nghién cuu, BL: doi ching trang

Két qua phan tich st da hinh cta 14 ching
giong vi sinh vat noi sinh trong cay khoai tay duoc
thé hién ¢ bang 3 cho thdy, 15 chi thi RAPD da
nhan ban duoc 1.038 san phidm PCR, trung binh
69,20 san pham PCR/méi. 15 mbi RAPD da nhan
ban duoc 170 locus, trung binh 11,33 locus/mdi,
da so6 cac locus nhan ban duoc 1a locus da hinh va
ty 1é locus da hinh trung binh dat 97,98%. Voi so
luwong locus nhan ban dugc cling nhu ty 1é locus da

Bang 3. Hiéu qua phan tich da dang di truyén ctia cac mdi RAPD trén 14 chiin

hinh 1a rat cao nén cé thé thay cac moi RAPD st
dung c6 kha niang phan biét da hinh rat tot. Diéu
nay ciing thé hién rat ro rang trén chi s6 da hinh
PIC ctia moi khi chi s6 nay dat trung binh 1a 0,38.
Bén canh d6, chi s6 sai khac gitta cac cap méi (Rp)
ciing dat kha cao, trong d6 méi OPD02 c¢6 chi so6
Rp 1a 11,29. Moi OPR12 cho chi s6 Rp 1a thap nhat
va dat 4,57.

giong vi sinh vat ndi sinh

X Nhiet do | Téng Ty le Téng so bang So Chi | Chi
Ten \ A 2 A N N > ~ A A
i Trinh ty moi gan moi ) locus da nhan ban bang/ SO 0!

°C) locus | hinh (%) duoc mau PIC Rp
OPCO03 | GGGGGTCTTT 32,0 8 100,0 40 2,9 0,44 | 5,71
OPNO1 | CTCACGTTGG 32,0 10 90,0 90 6,4 0,41 | 6,29
OPR09 | TGAGCACGAG 32,0 10 100,0 56 4,0 0,35 | 6,57
OPCO01 | TTCGAGCCAG 32,0 15 93,3 86 6,1 0,43 | 10,57
OPC04 | CCGCATCTAC 32,0 13 100,0 82 5,9 0,39 | 8,29
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OPC13 | AAGCCTCGTC 32,0 12 100,0 93 6,6 0,41 | 843
OPC15 | GACGGATCAG 32,0 10 100,0 66 4,7 0,33 | 543
OPB05 | TGCGCCCTTC 34,0 10 100,0 53 3,8 042 | 7,29
OPC08 | TGGACCGGTG 34,0 11 100,0 76 5,4 0,33 | 5,71
OPB03 | CATCCCCCTG 34,0 10 100,0 62 44 0,38 | 5,71
OPD01 | ACCGCGAAGG 34,0 13 92,3 93 3,8 0,36 | 6,43
OPD02 | GGACCCAACC 34,0 17 94,1 98 7,0 0,42 | 11,29
OPS10 | ACCGTTCCAG 32,0 11 100,0 81 5,8 042 | 7,71
OPR12 | ACAGGTGCGT 32,0 10 100,0 61 44 0,32 | 4,57
0PS08 | TTCAGGGTGG 32,0 10 100,0 41 2,9 0,35 | 5,57
Téng so 170 1038
Trung binh/moéi 11,33 97,98 69,20 4,94 0,38

Ghi chu: Chi sé' Rp: Chi s6 sai khéc giita cdc cap moi. Chi s6 PIC: chi sé' da hinh PIC ctia moi.

So @6 tuwong dong di truyén ctia 14 ching
giong vi khu4n noi sinh dua trén két qua so sanh
hé s6 twong déng di truyén duoc phan tich bang
chi thi RAPD duoc trinh bay trén hinh 3.

Két qua cho thay, cac ching giong vi sinh vat
phan lap duoc c6 muc do da dang di truyén rat
cao. Tai gia tri trung binh hé s6 tuong dong di

truyén 1a 0,58, 14 chting giong vi khuan duoc phan
thanh 3 nhom chinh, trong d6 nhém I chi cé 2
chung giong (Isol va Iso16), nhom II c6 5 chiing
giong va nhom III ¢6 7 ching giong. Cac ching
giong Is020 va Iso21, Iso27 va Iso31 1a c6 hé so
tuong déng cao nhat, ching té c6 quan hé gan giii
voi nhau (Hinh 3).

Isol

Isol6

Isod4
—Isoll
Isol8

‘ [ Iso23
' Iso25

Iso3
——————Is0l2
Is09

|Is020
ilanl
’ |Is027
'1s031

0.56

T
0.71

0.85 0.99

Coefficient

Hinh 3. Quan hé di truyén ctia 14 chiing giéng vi khu4n noi sinh trong cay khoai tay duoc phan tich bang
chi thi RAPD

Ghi chu: Nét diit thé hién gid tri trung binh cua hé sé tuwong dong di truyén

Su da dang di truyén cua 29 chiang vi khuin
ndi sinh phan lap tir than cay mia khoe manh trong
& Cuba dugc phan tich bang chi thi Two Primers-
Ramdom Amplified Polymorphic DNA fingerprinting

(TP-RAPD) cho thay, cac quan thé vi khuin noi
sinh bén trong cay mia la kha da dang [18]. Trong
nghién ctu nay, rat nhiéu moi RAPD cho ty le
locus da hinh dat 100% (Bang 3). Két qua cua
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nghién cttu nay kha twong doéng véi két qua nghién
cttu cua Bhadania va cs (2014) [19] khi sit dung
cac chi thi RAPD dé phan tich da dang di truyén
ctia 10 chiing giong vi sinh vat néi sinh cting thu
duoc két qua 1a rat nhiéu moi RAPD cho ty 1é da
hinh dat 100%.

322 Phan tich da dang di truyén cua 14
chung giong vi khuan ndi sinh trong cdy khoai tay
bang chi thi ISSR

Nghién cttu da khéao sat 37 chi thi ISSR va lya
chon duwoc 13 moi c6 san pham PCR c6 su da hinh
ro rang. Két qua phan tich duoc thé hién trén bang
4 cho thay: 13 chi thi ISSR nhan ban duoc téng so
153 locus, trung binh dat 11,77 locus/méi. Da so
cac moi co ty lé locus da hinh dat 100%, trung binh

dat 98,56%. Chi c6 2 moéi co ty lé locus da hinh
khong dat 100% 1a méi UBC836 va moi UBC864 co
ty 1 dat 1an luot 1a 93,8 va 87,5. Chi s6 da hinh PIC
ctia cac moi dat trung binh 1a 0,4; trong d6 moi
UBC864 cho hé s6 PIC thap nhat nhung van dat
0,30, modi UBC873 cho hé s6 PIC cao nhat va dat
0,43. Thém vao d6, chi s6 Rp dao dong tir 2,86
(ISSR4) dén 12,14 (UBC835). Nhu vay, cac moi co
nang lyc phat hién da hinh rét cao. O’ mot nghién
ctru twong tu, su da dang di truyén cta 14 ching
giong vi khuan néi sinh phan 1ap tir ré cay khoai
tay duoc danh gia bang 10 chi thi RAPD va 6 chi
thi ISSR ciing cho chi s6 PIC dat gia tri trung binh
1a 0,35 va 0,38 tuong tng [20].

Bang 4. Hiéu qua phan tich da dang di truyén ctia cac mdi ISSR trén 14 chiing giéng vi sinh vat ngi sinh

Nhiét do| Tong | Tyle | Tongss | S6 | oy | M

Teén moi Trinh te méi ganmoi| so6 |locus da|bang nhan|bang/| | sO

(°C) | locus |hinh (%) | ban duoc | mau so PIC Rp
UBC836 | AGAGAGAGAGAGAGAGYA | 51,6 16 93,8 84 6,0 | 0,42 | 10,86
UBC840 | GAGAGAGAGAGAGAGAYT | 51,6 10 100,0 71 51 | 0,39 | 6,29
UBC855 | ACACACACACACACACYT 51,6 12 100,0 76 54 | 042 | 814
UBC856 | ACACACACACACACACYA 51,6 14 100,0 67 48 | 042 | 8,86
UBC811 | GAGAGAGAGAGAGAGAC 52,4 18 100,0 91 6,5 | 0,38 | 10,71
UBC835 | AGAGAGAGAGAGAGAGYC 53,9 17 100,0 100 71 | 043 | 12,14
UBC841 | GAGAGAGAGAGAGAGAYC 53,9 15 100,0 96 6,9 | 0,41 | 10,00
UBC848 | CACACACACACACACARG 53,9 10 100,0 43 3,1 | 0,36 | 5,71
UBC864 | ATGATGATGATGATGATG 47,0 8 87,5 64 46 | 0,30 | 3,57
UBC873 GACAGACAGACAGACA 48,2 11 100,0 83 59 | 043 | 7,86
ISSR4 ACACACACACACACACT 50,0 100,0 45 24 1 0,36 | 2,86
UBC860 | TGTGTGTGTGTGTGTGRA 51,6 9 100,0 60 3,9 | 043 | 6,57
UBC858 | TGTGTGTGTGTGTGTGRT 51,6 8 100,0 51 3,1 |1 039 | 5,14

Téng so 153 931
Trung binh/moéi 11,77 | 98,56 71,62 4,98 | 0,40

Ghi chu: R c6 thé 12 A hoac G; B c6 thé Ia C hodc G hodc T; D co thé Ia A hodc G hodc T; H co thé Ia
A hoac C hoac T'va V co thé'la A hodc C hodc G. Chi s6 Rp: Chi s6 sai khac gitta cdc cap moi. Chi sé PIC:

chi sé' da hinh PIC cia moi.

Két qua xac dinh so d6 twong dong di truyén
bang chi thi ISSR cho thdy, tai gia tri trung binh hé
s6 twong déng di truyén la 0,57, 14 ching giong vi

khu4n duoc phan thanh 3 nhom chinh voi cac
thanh vién trong cac nhéom ciing giong nhu két
qua phan tich béi chi thi RAPD (Hinh 4). Nghién
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ctru ctia Dao Thi Héng Van va cs (2022) [20] vé da
dang di truyén ctia cac ching giong vi sinh vat noi

sinh trén cay khoai tay bang chi thi ISSR cho thay,

|

F

Isol

Isol6

‘ Isod

Isoll

| Iso23
Iso25

Isol8

Iso3

Is020
Iso2l

Is09

Isol2

Is027

r
0.42

T
0.55

T
0.69

Coefficient

T
0.82

0.96

Ise31
1

hé so6 tuong dong cua 14 ching giong vi khuin
bién dong tir 0,36 - 0,76.

Hinh 4. Quan hé di truyén ctia 14 ching giong vi khuin ngi sinh trong cay khoai tay duoc phan tich
béang chi thi ISSR

Ghi chu: Nét diit thé hién gid tri trung binh cua hé so tuwong dong di truyén

3.2.3. Phan tich da dang di truyén dua trén 2
chi thi RAPD va ISSR

Céc két qua tren cho thdy, hai nhom chi thi
RAPD va ISSR da xac dinh duoc su tuong déng di
truyén cta cac chung giong vi sinh vat phan lap
duoc. Su xép nhéom & cac so dd twong dong di
truyén khi phan tich béi chi thi RAPD va ISSR 1a

Bang 5. Heé s6 tuong dong di truyén ciia 14 chiing giéng vi sinh vat ndi sinh duoc phan tich

giong nhau chimg t6 su thong nhat gitta hai chi

thi. Mac du vay, hé s6 twong dong di truyén sé

béi hai chi thi RAPD va ISSR

duoc phan tich mot cach chinh xac hon khi so
locus trong cung mot phan tich 1én hon. Do do,
viéc két hop ca hai chi thi RAPD va ISSR trong
cung mot ma tran phan tich sé c6 tinh thuyét phuc
cao hon so v6i phan tich doc 1ap nhau.

Isol

Iso3

Iso4

Iso9

Isol1l

Iso12

Isol6

Iso18

Iso20

Iso21

Is023

Is025

Iso27

Iso31

Isol

1,00

Iso3

0,46

1,00

Iso4

0,49

0,41

1,00

Iso9

0,46

0,88

0,41

1,00

Isol1

0,01

0,41

0,90

0,40

1,00

Isol12

0,48

0,89

0,41

0,90

0,42

1,00

Isol6

0,71

0,42

0,50

0,45

0,04

0,43

1,00

Isol8

0,45

0,40

0,79

0,39

0,81

0,42

0,47

1,00

Iso20

0,47

0,87

0,39

0,85

0,38

0,87

0,43

0,38

1,00

Iso21

0,48

0,86

0,41

0,85

0,40

0,86

0,45

0,39

0,96

1,00

Iso23

0,01

0,41

0,80

0,41

0,81

0,43

0,48

0,76

0,37

0,37

1,00

Iso25

0,50

0,38

0,80

0,39

0,81

0,40

0,49

0,76

0,34

0,35

0,96

1,00

Is027

0,49

0,81

0,44

0,80

0,43

0,82

0,44

0,45

0,85

0,85

0,41

0,40

1,00

Iso31

0,49

0,83

0,41

0,81

0,41

0,82

0,42

0,41

0,88

0,87

0,40

0,39

0,92

1,00
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Két qua trén bang 5 thé hién hé s6 twong dong
cta 14 ching giong vi khuin noi sinh bién dong tir
0,34 (Iso20 vs. Is025) dén 0,96 (Is023 vs. 1s025).
Tai gia tri trung binh ctia hé s6 tuong dong di
truyén 1a 0,57, khi phan tich bang két hop hai chi

thi, 14 chting giéng vi khuin noi sinh ciing phan
thanh 3 nhom voi s6 chiing giong thanh vién trong
cac nhom 1a giong voi chi thi RAPD va ISSR khi
phan tich riéng ré (Hinh 5).

Isol
Isol6
Isod
Isoll

‘ - Tso23

L 15025
Isol§
Iso3

r Is09
- -Isal2
| Isa20

'Isn2l

I
Is03l

T
0.69

[ =
$=
[ ]
=]
Lh =
LA

Coefficient

T E E 1
0.96

Hinh 5. Quan hé di truyén ctia 14 ching giéng vi khuin noi sinh trong cay khoai tay duoc phan tich bing
két hop ca hai chi thi RAPD va ISSR (C)

Ghi chu: Nét dut thé hién gid tri trung binh cua hé so twong dong di truyén

Nghién ctu cta Dao Thi Héng Van va cs
(2022) [20] vé su da dang di truyén ctia 14 ching
giong vi khuén noi sinh ciing dugc phan lap tir ré
khoai tay cho he s6 twong dong di truyén dao dong
ttr 0,36 - 0,76. Nhu vay, ro rang la cac chung giong
vi sinh vat trong nghién cttu nay c6 mac do da
dang thap hon.

Observations (axes F1and F2: 94.20 %)

15016 « o lIsol

F2(16.17 %)

15027 '°9 1P2ho

Iso31 1so3
Iso12

1 0
F1(78.03 %)

Hinh 6. Phan tich thanh phén chinh ctia 14 ching
gidng vi sinh vat khi két hop hai chi thi RAPD va
ISSR

Bén canh viéc stt dung phan mém NTSYS dé
xay dung so dé twong dong di truyén, qua d6 thay
duoc moi quan hé gitta cac chiing giong vi sinh vat
mot cach truc quan thi phan tich thanh phan chinh
(principal component analysis - PCA) cting la mot
hinh thic biéu dién s6 liéu rat tric quan va tong
thé hon, dé dang hinh dung. Két qua phan tich

PCA stt dung hé s6 twong dong di truyén duwoc xac
dinh bai chi thi RAPD va ISSR dugc thé hién trén
hinh 6.

Do thi biéu dién két qua PCA c6 hai thanh
phan chinh dau tién c6 gia tri 78,03% va 16,17%
(téng s6 94,2%) (Hinh 6). So sanh voi két qua trén
hinh 5 cho thay, 14 chiing giéng vi sinh vat ciing
duoc tach thanh 3 nhom rat ro rang voi khoang
cach rat xa nhau khi dugc phan tich thanh phan
chinh. Két qua phan tich PCA thém mot 1an nita
x4c nhan su da dang di truyén ¢ muc rat cao cta
14 chtng giong vi sinh vat noi sinh phan 1ap duoc.

4. KET LUAN

Da phan lap va khao sat anh hwong cta 35
ching giong vi sinh vat noi sinh trong ré cay khoai
tay lén s ndy mam ctia hat rau cai, tir d6 lam co s&
dé lua chon 14 ching giong vi sinh vat phuc vu
phan tich su da dang di truyén bang chi thi RAPD
va ISSR. Két qua phan tich cho thay, su da dang di
truyén cua 14 chiing giong vi sinh vat phan lap
duoc 1a rat cao, dao dong tir 0,34 - 0,96. Tai gia tri
trung binh cta hé s6 twong dong di truyén 1a 0,57,
14 chung giong vi sinh vat duoc phan thanh 3
nhom chinh trong @6 nhém I c6 2 ching giong
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bao gém Isol va Iso16, nhom II c6 5 ching giong
(Iso4, Isol1, Iso18, Is023, Is025) va nhom III c6 7
ching giong (Iso3, Is012, Is09, 15020, Iso21, Iso27,
Iso31). Cac chiung giong vi khudn co6 thé duoc st
dung cho cac nghién cttu thir nghiém tac dong cta
chung trén cay khoai tay trong diéu kién in vitro
cling nhu ngoai nha ludi hodc dong ruong.
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ISOLATION AND EVALUATION OF GENETIC DIVERSITY OF SOME ENDOPHYTIC BACTERIA
ISOLATED FROM POTATO USING RAPD AND ISSR MARKERS

Dao Thi Hong Van!, Nguyen Dac Tien?,

Vuong Thi Thiet 2, Nguyen Thi Ngoc Anh!, Dinh Truong Son?

! [nstitute of Biotechnology and Food Technology, Hanoi Open University

? Faculty of Biotechnology, Vietnam National University of Agriculture
Summary

This study successfully isolated and investigated the effects of inoculation of 35 endophytic
bacteria isolated from potato roots on the germination of Brassica integrifolia, from which 14
isolates were selected for genetic diversity analysis with 15 RAPD and 13 ISSR markers. The two
groups of markers have amplified a total of 323 loci, in which the average rate of polymorphic loci
reached 97.98% for the RAPD marker and 98.56% for the ISSR marker. 28 markers amplified 1.969
PCR products. The 14 isolated isolates had genetic diversity ranging from 0.34 - 0.96. At the
genetic similarity coefficient of 0.57, the 14 microbial varieties were grouped into 3 main groups.
It is concluded that the genetic diversity of the 14 isolated isolates is very high. The evaluated
isolates can be used to study the effects of the inoculation on the performance of potato plants
under in vitro conditions as well as in greenhouses or in the field.

Keywords: Endophytic bacteria, genetic diversity, molecular marker, ISSR, RAPD.
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PAC DIEM NONG HOC VA KHA NANG THICH UNG CUA

CAC MAU GIGNG DUA THOM MOI1

Nguyén Trung Pirc®*, Nguyén Thi Nguyét Anh?, Pham Quang Tuan!,
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TOM TAT

Nghién ctru danh gia dac diém nong hoc cta 11 mau giong dua thom méi véi hai giong d6i chimg
trong hai thoi vu: Vu xuan va vu he thu nim 2023 tai thanh phé Ha Noi nham tuyén chon cac
giong trién vong va bd sung nguoén gen phuc vu thac ddy, phat trién san xuat dua lé, dua luoi tai
Viet Nam. Két qua cho thdy, 11 giong dua duoc chia thanh 2 nhém gom nhém dua lé (DKS, DJA,
DM1, DM3, DM4, DM5, DLAD) va nhém dua luéi (DRB, DM2, DM6, QUIC). Cac mau giong
dua nay déu co thé thich ung véi diéu kién khi hau tai thanh pho Ha Noi vé6i thoi gian thu qua cta
cac giong dao dong tir 60 - 75 ngay, khoi luong qua trung binh bién dong trong khoang 0,4 - 3,0
kg, nang suat qua thuc thu dao dong tir 30,0 - 60,0 tAn/ha va tong luwong chat ran hoa tan dao dong
trong khoang 12,0 - 16,0°Brix. Két qua chon loc qua hai vu thi nghiém dua trén chi s6 chon loc
kiéu gen da tinh trang da xac dinh duoc 2 mau giong trién vong nhat gom. DM4 (1 quéa/cay, khoi
qua trung binh dat 1,5 - 1,8 kg/qua, nang suit trung binh dat 36,0 - 42,5 tdn/ha, chi s6 do ngot
trung binh dat 12,5 - 14,0°Brix) va DJA (3 qua/cay, khéi luong trung binh qua dat 0,4 - 0,6
kg/qua, nang suit trung binh dat 28,8 - 40,5 tdn/ha, chi s6 do ngot trung binh dat 14,0 -

16,0°Brix).

Tie khéa: Dua thom, kiéu hinh, sur thich ung, ndng suat, chat lrong.

1. AT VAN BE

Dua thom (Cucumis melo L.) gom dua lé, dua
ludi 1a cay rau an qua quan trong vé kinh té trén
thé gioi, duoc nguoi tieu dung wa chudng vi gia tri
dinh dudng cao va hinh thic hip dan [1, 2]. Tai
Viét Nam, dua thom la cay lay qua c6 gia tri kinh
té cao, duoc trong chu yéu trong nha kinh, nha
mang [3]. Giai doan 2020 - 2022, bao céao cuia Cuc
Trong trot tai Hoi nghi toan quoc vé khoa hoc,
cong nghé va déi mai sang tao linh vuc trong trot -
bao vé thuc vat nam 2023 cho thdy, dién tich rau
hang nam ca nudc tang tir 975,0 nghin ha nam
2020 lén 988,7 nghin ha nam 2022 véi nhu cau
gidng rau ca nudc uoc gia tri khoang 600 - 650
trieu USD/nam trong khi hat giong rau nhap khiu
chiém khoang 80 - 85% luong giong phuc vu san

"'Vién Nghién ciru va Phat trién cy trong, Hoc vién Nong
nghiép Viét Nam

? Vién Di truyén ndng nghiép, Vién Khoa hoc Nong nghiép
Viét Nam

* Trung tAm Phat trién Cong nghé cao, Vién Han 1am Khoa
hoc va Cong ngh¢ Viét Nam

* Khoa Nong hoc, Hoc vién Nong nghi€p Viét Nam
“Email: ntduc@vnua.edu.vn

xuat hang nam [4]. Nhu vay, dé thuac ddy san xuat
dua thom trong nuoc can tién hanh song song
cong tac tuyén chon céac giong dua mai va lai tao
cac giong dua nang suat, chat luong cao, khang
bénh tot, kha nang thich tng rong dé cha dong
nguodn cung hat giong.

Trong hai thap ky qua, cac giong dua trong
phé bién tai Viet Nam nhu Kim Co Nuong, Kim
Hoang Hau, Ichiba dugc nhap noéi tir Trung Qudc,
Thai Lan, Nhat Ban. Tai Viét Nam, da c6 mot so
nghién cttu danh gia nguén gen dua thom [3, 5, 6]
va chon tao gidng dua 1é méi [7]. Nguodn gen dua
thom kha da dang da va dang duoc luwu trix, duy tri,
phat trién tai Hoc vién Nong nghiép Viet Nam. Cac
giong dua lé mo6i nhu Happy 6, Happy 7 da duoc
chon tao boi cac nha khoa hoc tai Vién Nghién ctru
Rau qua - Vién Khoa hoc Nong nghiép Viét Nam.
Tuy vay, cac nghién ctu chon tao giong dua lé,
dua luoi tai Viet Nam nhin chung con han ché véi
nguyén nhan chinh 1a chua cé nguén gen phong
phu va phuwong phap lai tao phu hop. Song hanh
vOi cac chuong trinh nghién ctru chon tao giong
dai han, cong tac danh gia, tuyén chon cac giong
dua moi 1a rat cap thiét dé ké thira cac thanh tuu
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chon tao giong dua trén thé giéi. Do vay, nghién
ctru nay tién hanh danh gi4, tuyén chon ban dau
cac giong dua moi trong vu xuan va he thu 2023 tai
thanh pho Ha Noi. Két qua cia nghién cttu khong
chi phat hién cac giong méi thich tmg tot, nang
suat, chat luong cao c6 thé mé rong dién tich ma
con cung cap nguon gen moi cé gia tri doi voi cac
chuong trinh cai tién, phat trién cac giong dua
thom tai Viét Nam.
2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat liéu nghién ctru

Vat lieu nghién cttu gém 11 mau giong dua
thom méi c6 ngudn goc thuoc chuwong trinh phat
trién ctia nganh nong nghiép gdbm: DM1, DM2,
DMs3, DM4, DM5, DM6, DKS, DRB, DJA, DLAD,
QUIC v6i doi chung 1a giong dua lé Kim Hoang
Hau (BC1) va giong dua lusi TL3 (BC2).

2.2. Phuong phap nghién ctru

Thi nghiém duoc b tri trong nha ludi ¢ hai
vu: Vu xuan (gieo vao thang 2) va vu he thu 2023
(gieo vao thang 7) tai Vién Nghién ctu va Phat
trién cay trong, Hoc vién Nong nghiép Viet Nam,
huyén Gia Lam, thanh pho Ha Noi. Thi nghiém bo
tri khoi ngau nhién hoan chinh véi ba lan nhéc lai.
Mbi cong thirc duoc trong 4 hang trén hai ludng,
voi kich thudc méi luong dai 10 m, rong 1,4 m va
cao 25 cm so voi mat ranh. Cac luong duoc che
pht biang mang pht nong nghiép chuyén dung va
duoc khoét 16 trong cay voi khoang cach gitta cac
hang 1a 60 cm, gitra cac cay l1a 55 cm (mat do trong
24.000 cay/ha). Cac bién phap cham soc, bén
phan, phong trir sau, bénh, lam gian, dinh huéng
day, tia nhanh, tia qua theo quy trinh cham séc
dua thom ctia Vien Nghién ctu va Phat trién cay
trong, Hoc vién Nong nghiép Viet Nam. Cong thic
phan bon st dung cho 1 ha trong gom 1.400 kg
phan chuong & muc + 600 - 800 kg phan supe lan +
1.000 kg phan NPK (15 - 5 - 20) + 50 kg phan uré
(46% N) + 50 kg kali clorua (60% K,O).

Thu phan bang phuong phap thu phan bang
tay vao budi sang. Chon nhimg hoa cai moc &
nhanh tir 14 thtt 8 - 15, hoa phat trién binh thuong
khong bi sau, bénh hai. Méi cay thu phan khoang
2 - 4 hoa. BAm ngon than chinh khi cay dat 32 - 35
14 va cac nhanh ra sau (déi voi nhanh nuoéi qua dé

lai 1 - 2 14). Sau khi thu phan khoang 7 - 10 ngay
tién hanh tia bo cac qua phat trién khong binh
thuong, chon va chi @€ 1 qua/cay doi voi nhom
dua le, dua luoi qua to; 3 qua/cay déi voi nhom
dua 1é qua nho.

banh gia 14 chi tiéu dinh luong gom: Thoi
gian ra hoa cai (ngay), thoi gian thu qua (ngay),
chiéu cao cay (cm), s6 qua trung binh/cay, khoi
luong qua (kg), nang suat thuc thu (tAn/ha), chiéu
dai qua (cm), duong kinh qua (cm), do day thit
qua (cm), do day vo qua (cm), chi s6 do ngot
(°Brix); va 4 chi tiéu dinh tinh gom: Dang qua, dic
diém vo qua, mau sic vd qua, mau sic thit qua.
Danh gia 8 chi tiéu sau, bénh hai chinh trén thuc
dia bao gom: Rep (Aphis gossypii), bo tri (Thrips
palmi), 16 c6 ré (Rhizoctonia solani), héo xanh vi
khuan (Pseudomonas solanacearum), héo do nim
Fusarium (Fusarium oxysporum f. sp. melonis),
phan trang (Podosphaera xanthi)), gia swong mai
(Pseudoperonospora cubensis) bang cach cho
diém theo TCCS 01:2021/RGV-VQR nhu sau:
biém 0: Khong co triéu ching; diém 1: Nhe 1 - 19%
dién tich 14 bi nhiém; diém 2: Trung binh 20 - 39%
dién tich 14 bi nhiém; diém 3: Nang 40 - 69% dién
tich 14 bi nhiém; 4: Rat niang >70% dien tich 14 bi
nhiém. Theo doi ty 1é nhiém bénh do virus (%)
bang céach tinh s6 cay bi hai/téng s6 cay x 100.

2.3. Phuong phép phan tich sé lieu

S6 lieu duoc téng hop bing phin mém
Microsoft Excel, phan tich phuong sai (ANOVA)
va phan tich hau dinh c6 xép hang dua trén phép
thir LSD,; st dung phan mém Statistix 10. Chon
loc mau giong dua trién vong bang chi s6 chon loc
kiéu gen da tinh trang (MGIDI) st dung goi
“metan” trén phan mém R 4.1.3.

Chi s6 MGIDI ¢6 cong thitc nhu sau:

F 05
Z(yij —-¥)?
=

Trong d6: MGIDI 1a chi s6 khoang cach kiéu
gen da tinh trang chokiéu gen tht Z y,la diém
cta hang tht//kiéu gen/xtt ly trong nhan to
the;j(G=1,2,...,8/=1,2, ..., D,1a gso6 kiéu gen,
s0 yéu t0, tuong tng; y,1a diém thi jcta kiéu cay
ly tuong.

MGIDI; =
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8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. bic diém sinh trieong, hinh théi cta cac
giéng dua méi trong nim 2023 tai thanh phd Ha Noi

Két qua danh gia dac diém sinh trudng cta
cac giong dua mai trong nam 2023 tai Ha Noi cho
thay, thoi gian ra hoa céi ctia cac giong dua mai
dao dong trong khoang 30 - 36 ngay trong vu xuin
nam 2023 va tir 30 - 34 ngay trong vu hé thu nam
2023 (Bang 1). Thoi gian thu qua dao dong tir 60 -
78 ngay trong vu xuan va trong khoang 60 - 75
ngay trong vu heé thu nam 2023. Chiéu cao cay &
giai doan thu phan cua cac giong dua dao dong tir
140,0 - 161,0 cm trong vu xuin nam 2023 va tu

146,0 - 203,0 cm trong vu hé thu nam 2023. Cac
giong DM2, DM6, DRB, QUIC c6 chiéu cao cay
giai doan thu phan cao hon han c6 y nghia thong
ké & muc p < 0,05 so véi hai giong doi ching & ca
hai vu thi nghiém. Trong ca hai vu thi nghiém, cac
giong DM1, DM3, DM4, DM5, DKS, DJA c6 chiéu
cao cay khong co su sai khac c6 y nghia thong ké
& muc p < 0,05 so voi doi chung 1. Cac giong nay
c6 chiéu cao cay thap hon co6 y nghia thong ke &
muc p < 0,05 so voi d6i ching 2 trong vu xuin
nhung cao hon c6 y nghia thong ké & muc p < 0,05
trong vu hé thu nam 2023.

Bang 1. Dic diém sinh trudng clia cac giong dua méi trong nam 2023 tai thanh phd Ha Noi

Giéng Thoi gian ra hoa cai (ngay) Thoi gian thu qua (ngay) Chiéu cao cay (cm)
Xuan 2023 He thu 2023 Xuan 2023 | He thu 2023 | Xuan 2023 | He thu 2023
Nhom dua lé
DM1 34,0 32,0 64,0 62,0 146,0 176,0
DM3 32,0 30,0 62,0 60,0 142,0 172,0
DM4 32,0 30,0 62,0 60,0 142,0 172,0
DKS 30,0 30,0 60,0 60,0 140,0 170,0
DJA 30,0 30,0 60,0 60,0 140,0 170,0
DLAD 33,0 30,0 63,0 60,0 143,0 173,0
DCl1 32,0 30,0 62,0 60,0 142,0 172,0
Nhom dua ludi
DM2 36,0 35,0 76,0 75,0 161,0 201,0
DM5 30,0 30,0 60,0 60,0 140,0 170,0
DM6 36,0 34,0 76,0 73,0 160,0 199,0
DRB 36,0 34,0 78,0 75,0 162,0 203,0
QUIC 36,0 30,0 76,0 72,0 156,0 198,0
bpCc2 35,0 32,0 75,0 72,0 157,0 146,0
LSD, s * * 19 21 5,4 6,5
CV% * * 34 45 58 6,6
Bang 2. Hinh thai qua clia cac gidng dua méi trong nam 2023 tai thanh phé Ha Noi
Giong Nhom Dang qua | Dic diém vé qua | Mau sic vé qua | Mau sac thit qua
Nhom dua lé
DM1 Dua lé Oval Tron Vang Trang
DM3 Dua le Oval Tron Trang Vang
DM4 Dua lé Oval Tron Vang Vang
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DM5 Dua lé Oval Tron Trang Xanh nhat
DKS Dua lé Oval Tron Vang-Xanh vang
DJA Duale Tron Tron Xanh Xanh
DLAD Dua le Oval Tron Trang Trang
PCl1 Dura Jé Oval Tron Vang Viang
Nhom dua luéi

DM2 Dua luéi Oval Luoi day Xanh Vang
DM6 Dua luoi Dai Ludi mong Xanh Vang
DRB Dua luéi Oval Luoi day Vang nhat Vang
QUIC Dua luéi Oval Luoi day Xanh Xanh nhat
ez Dua luoi Oval Luoi diy Xanh Vang

Hinh thai qua cta cac giong dua moi trong
nam 2023 tai thanh pho Ha Noi duoc thé hién tai
bang 2 va hinh 1. Két qua cho thay, cac giong dua
moi chia thanh 2 nhom chinh. Trong d6, nhém
dua lé gom 7 giong DKS, DJA, DM1, DM3, DM4,
DMB5, DLAD va nhém dua ludi gdm 4 giong DRB,
DM2, DM6, QUIC. Thoi gian thu qua nhin chung
& nhom dua lé ngan hon so v6i nhom dua luoi
trung binh khoang 10 ngay. Cac giong dua moi co
thoi gian sinh truéng ngin va c6 thé trong 3
vu/nam tai mién Bic Viet Nam. Trong nhém dua
le, giong DJA thuoc nhom dua 1é qua nho, khac
han so véi cac giong dua 1é con lai. Trong nhém
dua luoi, giong DM6 c6 dang qua dai trong khi cac
giong con lai c6 qua dang oval.

3.2. Kha ning chdng chiu sau, bénh hai cta
cac giong dua méi trong nam 2023 tai thanh phd
Ha Noi

banh gia 8 chi tiéu sau, bénh hai chinh trén
khu thi nghiém, két qua thu duoc tai bang 4. Két
qua danh gia cho thay, cac giong déu khong xuat

_\ o

hién triéu ching anh hudéng cta rép va bo tri
(diém 0). Trong diéu kién nha mang c6 mai che tai
thanh pho Ha Noi ca hai vu thi nghiém, cac giong
nhiém nhe bénh héo xanh vi khudn gom: DM2,
DM3, DM5, DM6, DKS, DRB (diém 1). Cac giong
nhiém trung binh bénh héo do ndm Fusarium gém
DM1, DLAD, QUIC (diém 2). Cac giong DM4 va
DJA déu khong bi nhiém va nhiém nhe, tuong tmg
doi hai bénh nguy hiém nay trong khi hai giong
doi ching déu nhiém nhe va trung binh (diém 1 -
2). Béenh héo xanh vi khuidn va héo do nidm
Fusarium la moét trong nhitng bénh rat nguy hiém
thuong gdp trén dua, xut hién tir giai doan cay
con dén khi truong thanh [8]. Pay 1a bénh gay suy
gidm nang suat, chat luong dang ké khi canh tac
cac giong dua le, dua luoi tai Viet Nam do khi cay
nhiém bénh thi khong thé phuc hoi. Cac mau
giong chong chiu tot voi cac loai bénh hai nhu
DM4, DJA 1a nguén gen quy c6 tiém ning dé st
dung trong cac chuong trinh chon giong dua
khang bénh.

DM3
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DLAD

QUIC
Hinh 1. Kiéu hinh qua ctia cAc giong dua méi va d6i ching
Bang 3. Kha ning thich nghi, chong chiu sau, bénh hai ctia cAc giong dua méi trong nam 2023

béi chirng 1

bai chimg 2

tai thanh phd Ha Noi
Heéo xanh vi Héo do nam Gia swong | Virus kham
Rep Bo tri Lo co ré Khudn Fusarium Phan trang mai vang la
(Aphis (Thrips | (Rhizoctoni (Fusarium (Podosphae | (Pseudope| (Cucurbit
(Pseudomonas ) .
20SSypil) palmi) a solani) oxysporumf. sp. | ra xanthi) | ronospora| chlorotic
’ ) e e solanacearum) . e i
Gi6ng| (diém 0-3) (diém 1-3) | (diém 1-3) (diém 13) melonis) (diém 1-3) | cubensis) yellows
(diém 1-3) (diém 1-3) | virus) (%)
Xuan tIl{lz Xuan tlilli Xuan tll{lfl Xuén | He thu | Xuian | Hé thu |Xuan tll{lz Xuén ;Ili Xuan tll{li
2023 9023 2023 2023 2023 2023 2023 | 2023 | 2023 2023 12023 2023 2023 2023 2023 2023
18
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Nhom dua lé
DM1 | 0 0 0 0 2 2 2 2 2 2 2 2 2 2 0 0
DM3 | 0 0 0 0 2 2 2 2 1 1 2 2 2 2 0 0
DM4 | 0 0 0 0 1 1 0 0 1 1 0 0 1 1 0 0
DM5 | 0 0 0 0 2 2 2 2 1 1 2 2 2 2 0 0
DKS | 0 0 0 0 2 2 2 2 2 2 2 2 2 2 0 0
DJA | 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
DIAD| 0 0 0 0 2 2 1 1 2 2 2 2 2 2 0 0
bCcl | 0 0 0 0| 1 1 1 1 2 2 1 1 1 1 0 0
Nhém dua luéi
DM2 | 0 0 0 0 2 2 2 2 1 1 2 2 2 2 0 0
DM6 | 0 0 0 0 2 2 2 2 1 1 2 2 2 2 0 0
DRB | 0 0 0 0 2 2 2 2 2 2 2 2 2 2 0 0
QUIC| 0 0 0 0 2 2 1 1 2 2 2 2 2 2 0 0
pc | 0 0 0 0| 2 2 1 1 1 1 2 2 2 | 2 0 0

3.3. Niang sudt va céac yéu t6 cdu thanh ning
suit ciia cac giong dwa méi trong nam 2023 tai
thanh phé Ha Noi

Nang suat va cac yéu t6 cau thanh nang suat
clia cac giong dua moi trong nam 2023 tai thanh
pho Ha Noi duoc trinh bay & bang 4. Giong dua lé
qua nho DJA d@é 3 qua/cay, cac giong dua lé, dua
ludi con lai déu chi gitr 1 qua/cay dé dam bao nang
suat va chat luong. Két qua cho thay, khoi luong
qua trung binh cta céac giong dao dong tir 0,4 - 2,5

kg trong vu xuan va ti 0,6 - 3,0 kg trong vu he thu
nam 2023 (Bang 4). Cac giong c6 khai luong qua
trung binh cao hon hai giong doéi ching cé y nghia
thong ké & p < 0,05 gom: DM6 (2,5 - 3,0 kg/qua)
va DRB (2,0 - 2,2 kg/qud). Cac giong c6 khoi
luong qua trung binh tuong duwong doi chimng 1
gom DM1, DM3, DM4, DM5 va DKS. Trir cac
giong DM6, DRB, DJA, DLAD, cac giong con lai
c6 khoi lwong qua trung binh khong cé su sai khac
c6 y nghia thong ké & p < 0,05 so véi doi ching 2.

Béang 4. Ning sudt va cac yéu td c4u thanh ning sudt cia cAc giong diura méi
trong nim 2023 tai thanh pho Ha Noi

Gidng S6 qua trung binh/cay Khéi luong qua (kg) Nang (i;j;flgl).l’c thu
Xuan 2023 | He thu 2023 | Xuan 2023 | Heé thu 2023 | Xuan 2023 | He thu 2023
Nhom dua lé
DM1 1,0 1,0 1,6 1,8 22,4 23,9
DM3 1,0 1,0 1,5 1,7 25,5 30,3
DM4 1,0 1,0 1,5 1,8 36,0 42,5
DM5 1,0 1,0 1,6 1,8 27,9 32,7
DKS 1,0 1,0 1,6 1,8 26,4 34,2
DJA 3,0 3,0 0,4 0,6 28,8 40,5
DLAD 1,0 1,0 1,1 1,2 24,5 26,4
bCl1 10 10 14 L5 35,0 38,5
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Nhom dua luéi

DM2 1,0 1,0 1,8 2,0 26,2 24,0

DM6 1,0 1,0 2,5 3,0 24,8 32,0

DRB 1,0 1,0 2,0 2,2 25,2 33,0
QUIC 1,0 1,0 1,8 2,0 18,7 16,8

pcz2 1,0 1,0 16 L8 36,8 402
LSD, 45 - - 03 02 08 09

CV% - - 4,1 55 6,7 7,3

Nang suat thuc thu 1a chi tiéu rat quan trong
chiu anh hudng 16n bdi moi truong, giong, phuong
phap canh tac, gan lién voi hiéu qua kinh té va
quyét dinh kha nang m& rong, phat trién ctia cac
giong dua moai [9, 10]. Nang suat thuc thu cta cac
giong dua mai bién dong dang ké, phan lon déu co
nang suat thap hon hai giong d6i ching do nhiém
kha ning bénh héo xanh vi khuan va héo do nim
Fusarium gay that thu. Két qua cho thay, giong
DM4 (36,0 tan/ha trong vu xuan va 42,5 tan/ha
trong vu he thu) cé ning suat thuc thu cao hon doi
chimg 1 (35,0 tdn/ha trong vu xuan va 38,5 tan/ha

trong vu he thu) va khong coé su sai khac co y
nghia thong ké ¢ p < 0,05 so voi doi ching 2 trong
vu xuan (36,8 tdn/ha trong vu xuan) va cao hon
do6i chung 2 & vu hé thu nam 2023 (40,2 tan/ha).
Céc giong con lai déu c6 nang suat thuc thu nhin
chung thap hon cac giong déi chimg & ca hai vu
thi nghiém. Giong dua lé qua nho DJA c6 nang
suat kha cao, dat 28,8 tdn/ha trong vu xuan 2023
va dat 40,5 tan/ha trong vu hé thu nam 2023.

3.4. Dac diém qua va chat leong ctia cac giong
dua méi trong nam 2023 tai Ha Noi

Bang 5. Dic diém qua va chit luong clia cac giong dua maéi trong ndm 2023 tai thanh pho Ha Noi

Chiéu dai qua Puong kinh | Do day thitqua | Do day voqua | Chiso do ngot
., (cm) qua (cm) (cm) (cm) (°Brix)
Giong
Xuan | Hethu | Xuan | Hethu | Xuan | Hethu | Xuidn | Heé thu | Xuan | He thu
2023 2023 2023 2023 2023 2023 2023 2023 | 2023 | 2023
Nhém dua lé
DM1 22,1 21,8 17,0 16,0 3,1 3,6 0,5 0,5 12,0 13,0
DM3 19,5 13,5 18,2 14,6 3,2 3,5 0,4 0,5 12,5 13,5
DM4 20,9 21,5 16,0 16,8 4,0 4,2 0,5 0,5 12,5 14,0
DM5 17,5 18,0 14,0 15,0 34 3,8 0,5 0,4 12,8 13,8
DKS 16,5 16,2 12,7 11,9 3,2 34 0,5 0,5 14,5 15,5
DJA 12,9 13,4 13,5 14,7 3,2 3,3 0,2 0,2 14,0 16,0
DLAD | 16,6 17,6 12,4 13,0 3,1 3,0 0,5 0,7 14,0 15,0
PCl1 20,5 19,1 15,7 152 33 32 05 0,6 120 | 132
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Nhom dua luoi
DM2 18,9 19,1 14,1 15,3 3,7 3,9 0,7 0,5 13,0 | 12,1
DM6 24,1 26,4 17,6 16,2 4,5 4,2 0,8 0,7 13,5 14,5
DRB 22,0 20,5 15,6 16,0 3,9 4,0 0,5 0,5 150 | 16,0
QUIC | 16,0 15,8 15,4 15,5 4,3 4,1 0,5 0,5 15,0 | 16,0
bc2 14,6 133 135 | 108 36 38 0,5 0,5 136 | 129
LSD,, | 18 20 0,6 0,7 0,4 0,4 0,1 0,1 11 12
CV% 4,0 46 34 3,8 4,1 44 25 32 54 58

bic diém qua va chat luong cta cac giong dua
moi trong nam 2023 tai thanh phé Ha Noi duoc thé
hién & bang 5. Két qua cho thay, nhin chung cac
giong co chiéu dai qua vu he thu dai hon so véi vu
xuan. Giong DM6 (24,1 cm trong vu xuan va 26,4
cm trong vu hé thu) c6 chiéu dai qua dai hon ca
hai giéng doi chirng & muc c6 y nghia thong ke ¢ p
< 0,05 & ca hai vu thi nghiém. Cac giong DM1,
DM2, DM3, DM4, DRB ¢6 chiéu dai qua khong c6
st sai khac c6 y nghia thong ké & p < 0,05 so véi
doi chimg 1 (20,5 cm trong vu xuan va 19,1 cm
trong vu he thu). Chi s6 do ngot cta cac giong dua
moi dao dong tir 12,0 - 15,0°Brix trong vu xuan va
12,0 - 16,0°Brix trong vu he thu nam 2023. Cac
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giong c6 chi s6 do6 ngot cao hon c6 y nghia thong
ké & p < 0,05 so véi doi chimg 1 gdbm DM6, DRB,
DKS, DJA, PLAD, QUIC. Cac giong dua con lai
déu co chat luong twong duong cac giong doi
ching. Nghién cttu ciia Nguyen Trung Duc va cs
(2022) [3] da chi ra cac giong dua chat luong co
chi s6 do ngot > 12°Brix. Trong nghién cttu nay,
tat ca cac giong dua mai déu co chat lwong cao voi
chi s6 do ngot tir 12 - 16°Brix. Day 1a nhitng nguon
gen quy, bé sung vao bo sutu tip ngudn gen moi
phuc vu tao giong dua lé, dua luoi moi tai Viet
Nam.

3.5. Chon loc cac giong dua trién vong
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(B)  Vu hé thu nam 2023

Hinh 2. Két qua chon loc cac giong dua trién vong dua trén chi s6 MGIDI
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Phuong phéap xac dinh giéng wu tu dua trén
chi s6 chon loc kiéu gen da tinh trang MGIDI da
duoc dé xuat boi Olivoto va Nardino (2021) [11].
Mau giong cang uu tu thi chi s6 MGIDI cang nho.
Két qua chon loc cac giong dua trién vong qua hai
vu thi nghiém xuan va heé thu nam 2023 dua trén
chi s6 MGIDI da chon duoc 2 giong trién vong
gom: DM4 (01 qua/cay, khéi qua trung binh dat
1,5 kg/qud, nang suat trung binh dat 36,0 tdn/ha,
chi s6 do ngot trung binh dat 12,5 - 14,0°Brix) va
DJA (3 qua/cay, khoi luong trung binh qua dat 400
g/qua, nang suat trung binh dat 30,0 tdn/ha, chi
s6 do ngot trung binh dat 14,0 - 16,0°Brix) (Hinh
2A, B).

4. KET LUAN

Nghién ctu danh gia trong hai vu xuan va he
thu nam 2023 da phan nhoém cac mau giong moi
thanh nhom dua lé (DKS, DJA, DM1, DM3, DM4,
DM5, DLADP) va nhém duwa luwéi (DRB, DM2,
DMS6, QUIC). Cac mau giong moéi hau hét déu co
kha nang sinh truong, phat trién va thich tmg kha
tot voi diéu kién khi hau tai thanh phe Ha Noi. Tat
ca cac mau giong déu co chat luong tot voi chi so
do ngot > 12°Brix. Tuy nhién, 6 mau giéng nhiém
kh4 nang bénh héo xanh vi khuidn gém: DM2,
DM3, DM5, DM6, DKS, DRB lam suy giam nang
suat thue thu.

Két qua chon loc qua hai vu thi nghiém da xac
dinh duoc 2 giong trién vong gdm: DM4 (dua lé vo
vang, rudt vang, qua oval) va DJA (dua 1é vo xanh,
rudt xanh qua nho) co thé mé rong va phat trién
tai cac tinh phia Bac Viet Nam.
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AGRONOMIC PERFORMANCE AND ADAPTATION OF NEWLY
INTRODUCED MELON VARIETIES
Nguyen Trung Duc’, Nguyen Thi Nguyet Anh’, Pham Quang Tuan’,
Pham Thu Hang?, Pham Xuan Hoi? Ha Viet Son?, Vu Van Liet*

!Crops Research and Development Institute, Vietnam National University of Agriculture
?Agricultural Genetics Institute, Vietnamese Academy of Agricultural Sciences

*Center for High Technology Development, Vietnam Academy of Science and Technology
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Summary

This study evaluated the agronomic characteristics of 11 newly introduced melon varieties with
two checks in the Spring and Summer - Autumn seasons 2023 in Hanoi in order to select the
promising varieties and enrich the genetic resources for improving melon production in Vietnam.
The results showed that eleven melon varieties were divided into 2 groups viz, oriental melon
(DKS, DJA, DM1, DM3, DM4, DM5, DLAD) and muskmelons (DRB, DM2, DM6, QUIC). These
melon varieties highly adapted to the climatic conditions in Hanoi, with fruit harvest time ranged
between 60 - 75 days, average fruit weight fluctuated between 0.4 - 3.0 kg/fruit, fruit yield ranged
from 30.0 - 60.0 tons/ha and sweetness index ranged from 12.0 - 16.0°Brix. The selection result
through two seasons based on the multitrait genotype-ideotype distance index have identified the
2 most promising varieties including DM4 (1 fruit/plant, average fruit weight reached 1.5 - 1.8
kg/fruit, average yield reaches 36.0 - 42.5 tons/ha, average sweetness index reached 12.5 -
14.0°Brix), and DJA (3 fruits/plant, average fruit weight reached 0.4 - 0.6 kg/fruit, average yield
reached 28.8 - 40.5 tons/ha, average sweetness index reached 14.0 - 16.0°Brix).

Keywords: Melon, phenotype, adaptation, yield, quality.
Nguoi phan bién: TS. Ng6 Thi Hanh

Ngay nhan bai: 3/7/2023

Ngay thong qua phan bién: 22/11/2023

Ngay duyét dang: 28/12/2023
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PHAT TRIEN QUY TRINH MULTIPLEX RT-PCR
PHAT HIEN Cymbidium Mosaic virus (CymMV) VA
Odontoglossum Ringspot virus (ORSV)

GAY BENH TREN HOA LAN

Pham DPtc Toan!, Nguyén Khanh Ngoc Ha!, Buii Cach Tuyén? "

TOM TAT

Virus gay hai trén hoa lan 12 mot trong nhitng yéu t6 chinh dan dén thiét hai kinh té€ cho nguoi
trong lan. Viéc phat trién mot quy trinh dé phat hién som cac virus gay hai la can thiét dé dua ra
dinh huong xtr Iy ngan ngtra su lay lan. Muc dich ctia nghién ctu nay 1a phat trién quy trinh
multiplex RT-PCR dé phat hién nhanh déng thoi 2 virus CymMV va ORSV gay hai trén cay hoa
lan. Két qua t6i wu hoa quy trinh multiplex RT-PCR cho thdy, voi 30 chu ky lap lai va nhiét d¢ bat
cap 7m cta primer 1a 63°C 1a diéu kién toi wu nhat, cho cac san phdm PCR c6 chat luong tot nhat.
Két qua st dung quy trinh multiplex RT-PCR trén 30 mau lan da phat hién 20 mau nhiém
CymMYV, 4 mau nhiém ORSYV, trong d6 c6 4 mau nhiém dong thoi CymMV va ORSV. Két qua
phat hién virus tir quy trinh multiplex RT-PCR twong dong va hoan toan tring khop voi két qua
phat hién virus tir quy trinh simplex RT-PCR. Quy trinh multiplex RT-PCR c6 thé duoc st dung dé
phat hien dong thoi 2 loai virus gay hai trén cay hoa lan, gitp giam thoi gian va chi phi phan tich.

Tir khoa: Duong tinh, Hoa lan, primer diac hiéu, nhiém virus, virus CymMYV.

1. AT VAN DE

Nganh tréong hoa lan thuwong mai dang cat
canh ciing nhu tréng chau c6 loi tie cao. Tuy vay,
virus lay nhiém trén cay lan lam gidm stic song, vé
dep ctia 14 va hoa dan dén thiét hai kinh t€ nghiém
trong cho nguoi trong & cac nuoc trong lan noi
chung va Viéet Nam néi riéng. Trong do,
Cymbidium mosaic virus (CymMYV, genus
Potexvirus), Odontoglossum ringspot virus
(ORSV; genus Tobamovirus) 1a 2 loai virus gay hai
phd bién trén hau hét cac loai hoa lan [1]. CymMV
gay ra cac trieu chirmg mau vang mat diep luc hoic
cac vét dom loét trén 14 va hoa lan, hoa nhiém
bénh bi bién dang va mau khong dep. ORSV gay
ra cac trieu ching soc hodc kham soc, 16m dom
hodc dom tron trén 14, trén cay bi nhiém bénh lam
cho hoa bi ddm mat mau va mau khong dong nhat
[2]. Cay lan bi nhiém dong thoi ca 2 loai virus

' Khoa Khoa hoc Sinh hoc, Truong Pai hoc Nong Lam
thanh phé H6 Chi Minh

? Khoa Mbi truong va Tai nguyén, Truong Pai hoc Nong
Lam thanh phd HO6 Chi Minh

" Email: buicachtuyen@gmail.com
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thuong c6 triéu ching nang, khong thé phan biét
cac triéu ching riéng biét cho ting loai virus. Tuy
nhién, c6 truomg hop cay bi nhiém virus nhung doi
khi khong ¢o triéu ching va khong thé phan biét
duoc véi nhitng cay lan khée manh, vi virus méi
xam nhiém chua gay hai nghiém trong [3]. Do do,
muc tiéu ctua nghién ctru nay la phat trién quy
trinh multiplex RT-PCR c6 thé phat hién dong thoi
cung lac 2 virus CymMVva ORSV gay hai trén lan,
tir d6 gop phan phat hién sém sy xam nhiém cta
virus dé c6 cac giai phap timg pho hiéu qua.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat lieu nghién cttu

Téng s6 30 mau lan co trieu chimg nghi ngo
nhiém beénh virus nhu dom 14, soc 1a da duoc phat
hién bang ky thuat simplex RT-PCR béi nghién
citu cua Pham DPuc Toan va cs (2022) [4] duoc
trinh bay & bang 1. Cac mau duong tinh véi
CymMYV, ORSV duoc chon dé thuc hién xay dung
va danh gia muc tin cay ctia quy trinh multiplex
RT-PCR phuc vu cho cong tac phat hién dong thoi
CymMVva ORSV.
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Béang 1. Danh sach mau lan duoc sit dung trong n

ghién ctru

Két qua phat hién virus bang

Sr?l;;r Ma s6 mau Tén mau Tén tiéng Viét simplex RT-PCR [4]
CymMV ORSV
1 666 Cattleya sp. Cat lan + +
2 1000 Dendrobium sp. Dang lan + -
3 153 Dendrobium sp. Dang lan + +
4 026 Coelogyne rochussenii Thanh dam Indo + -
5 2199 Khong tén + -
6 1247 Cymbidium sp. Lan kiém + -
7 0012/22 Epidendrum sp. Lan Epi + -
8 1966 Cymbidium sp. Lan ki€ém + +
9 505 Cymbidium dayanum Kiém Xich ngoc + +
10 188 Bulbophyllum sp. Lan Long - -
11 D446 Dendrobium sp. Dang lan + -
12 0028/22 Dendrobium milixae Dang lan - -
13 1327 Ascocentrum miniatum Hoa hoang + -
14 663 D e”‘Fj’; Zﬁ o :gztsym”m Gi hac Phap + .
| W8 o | | -
16 1887 Dendrobium hancockii Trac lan - -
17 2046 Oncidium sp. Vii nit vang - -
18 1298 Bulbophylum sp. Lan Long - -
19 1001 Cattleya sp. Cat lan + -
20 362 Coelogyne brachyptera Thanh dam - -
21 252 Oncidium sp. Vii ni¥ vang + -
22 277 Coelogyne fimbriata Thanh dam + -
23 2141 Coelogyne sp. Thanh dam - -
24 192 Zygopetalum sp. Vi nit tim + -
25 1208 Grammatophyllum sp. Vi nit Hoang hau - -
26 1139 Dendrobium bing lan Tuyét mai + -
crumenatum
27 1557 Rhynchostylis gigantea Lan Ngoc diém + -
28 1380 Vandopsis sp. Lan Vanda + -
29 1411 Dendrobium sp. Dang lan + -
30 132 Aerides odorata Qué lan huong - -
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2.2. Phuong phap nghién ctru

RNA ctia virus gay hai cay hoa lan duoc li trich
bang bo kit RNA (Qiagen, Dicc) va ¢cDNA duoc
téng hop bang bo kit Thermo Scientific RevertAid
First Strand cDNA Synthesis. Sit dung cap primer
18s115-F: GCGCGAAACAAGCTTC TTATC va
18s115-R: GTAGACATCTGTGACGC GA dé kiém
tra sy hién dién cia cDNA véi kich thudc doan
khuéch dai 1a 115 bp. Cap primer dac hieu CY348-
F, CY348R duoc st dung dé nhan dién virus
CymMV véi kich thuoc doan khuéch dai 1a 348 bp
va cap primer OR275-F, OR275-R voi doan khuéch
dai 1a 275 bp dé phat hien ORSV [5]. Phan tng
multiplex RT-PCR véi tong thé tich 1a 12,5 pl gom:
1X MasterMix, 0,2 mM moi primer, 1 ul cDNA va
nudc khit ion. T6i wu hda chu trinh nhiét phan tng
multiplex RT-PCR duoc thuc hién nhu sau: Bién
tinh & 95°C trong 5 phut; ti€p theo 1a s6 chu ky
duoc thuce hién & cac muc 25, 30, 35 chu ky lap lai
ctia bién tinh & 95°C trong 30 giay, nhiét do bat cap
(Tm) duoc thuc hién & 50 - 65°C voi moi budc nhay

la 1°C trong 30 giay, giai doan kéo dai & 75°C trong
30 giay; tiép theo la giai doan sau kéo dai & 75°C
trong 10 phut va cudi cung mau duoc gitt ¢ nhiét
do 4°C. San phdm PCR duoc dién di trén gel
agarose 1,5% trong dung dich dém TBE 0,5X, dién
di trong 30 phut va doc két qua trén may doc co
den UV.
3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Téng hop cDNA va danh gi4 su dic hiéu
clia cac cap primer trong phan tmg multiplex RT-
PCR

Dua trén thong tin tir két qua cac mau lan da
duoc xac dinh nhiém virus [4], v6i cac mau nhiém
CymMYV, ORSV duoc lua chon lam vat lieu dé
danh gia quy trinh multiplex RT-PCR phat hién
déng thoi 2 virus nay. RNA virus tir cic mau hoa
lan sau khi li trich duwoc thuc hién phan tmg tong
hop ¢cDNA. Két qua cho thiay, cDNA duoc tong
hop tot, tit ca cac mau déu cho cac doan khuéch
dai sang ro trén gel agarose (Hinh 1).

M 123 4567 8 9 10 11121314 151617181920 2122 23242526 2728 29 30

Hinh 1. Két qua dién di sin pham cDNA-PCR. M: Ladder 100 bp; 1 - 30: tiong ttng 30 mau theo s thir tir
mau & bang 1, san phdm cDNA-PCR dugc dién di trén gel 1,5%, trong dung dich TAE 0,5X, 30 phut &
hiéu dién thé 100 V

Cap primer CY346-F, CY346-R dung trong
phat hién CymMVva cap primer OR257-F, OR257-
R phat hien ORSV duoc kiém tra cac dac diém co

ban vé kha nang dung chung, muic do dic hiéu va
cac thong so khac bang phan mém Bioedit.

Bang 2. Dic diém co ban cia cac cip primer ding trong phan tmg multiplex RT-PCR

Primer Trinh te5 -3’ S6 Nucleotide | % GC Tm Virus
CY346-F GCAGATCTTCGTGGCCAACGTCA 23 56%
69°C | CymMV
CY346-R AGAGCATAGAGAGTGTTGGTGGAG 24 50%
OR257-F GCTTGGGCTGACCCCAATTCACT 23 56%
68°C ORSV
OR257-R GGATTCTGCGGATTTTCTACCTCG 24 50%
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T két qua phan tich cho thay, cac thong so da dap
ung di cac yéu cau ctia mot cdp primer hoat dong
hiéu qua trong phan tng multiplex RT-PCR, véi
nhiét do bat cap ctia 2 cap primer khong khac biét
nhau nhiéu, chi 1°C (Bang 2); so6 nucleotide cta
primer t0i wu trong phan tmg multiplex RT-PCR
khoang 10 - 25 (CY346 (R/F), OR275 (R/F) co
trinh tu primer 23 - 24 nucleotide) va %GC moi
primer & 20 - 80% (CY346 (R/F), OR275 (R/F) cé
%GC tir 50 - 56%). Céac cap primer mot 1an nita duoc

kiém tra muc do dic hiéu bang cong cu BLAST
cua Trung tam Thong tin Cong nghé sinh hoc
Quoc gia Hoa Ky (National Center for
Biotechnology Information - NCBI) [6]. Chuong
trinh nay do tim trén co s& dit liéu ctia cac Ngan
hang gen dé tim ra tat ca cac ving trinh tu c6 trinh tu
tuong dong véi kich thudce doan khuéch dai boi cac
cap primer nay. Két qua BLAST, tham chi€u & 3
trinh tr c6 do bao pht cao nhat cho thay, cac cap
primer cé d6 dac hiéu va bao phi cao 100% (Bang 3).

Bang 3. Két qua phan tich BLAST cta 2 cip primer CY346 (R/F) va OR257 (R/F) dung dé phat hién
CymMVva ORSVtrén ngan hang dit lieu NCBI

. o Tilé bao : X 1
Primer | Tén trinh tu ohit (%) Virus Mau phan lap
Cvmbidium mosaic virus Cymbidium mosaic virus isolate
MNO057672.1 100 Y . Phal-GP coat protein gene,
(Strain Singapore)
complete cds
CY348 Cymbidium mosaic virus Cymbidium mosaic virus isolate
F/R) MK816927.1 100 (Strain Singapore) Malaysia, complete genome
Cvmbidium mosaic virus Cymbidium mosaic virus isolate
MG821322.1 100 Y (strain Singapore) CymMYV: CP: Phalaenopsis coat
&ap protein (CP) gene, complete cds
) Odontoglossum ringspot virus
MNO57680.1 | 100 Odontoglossum ringspot | o1/ poichl-GG coat protein
virus (isolate Japan)
gene, complete cds
OR257 Odontoglossum ringspot Odontoglossum ringspot virus
MNO057679.1 100 ) .g A isolate Phal-GP coat protein gene,
(F/R) virus (isolate Korean Cy)
complete cds
) Odontoglossum ringspot virus
MN027919.1 100 gZZHéZ‘ZSZfZZ r;Hij’;OJS Isolate Sikkim clone 3 coat protein
8ap (CP) mRNA, complete cds

Két qua BLAST phan tich cac cap primer
CY348 (F/R), OR257 (F/R) tit ngan hang di liéu
NCBI cho thay, cac cdp primer nay hoan toan dac
hiéu va phu hop dung cho phan tmg multiplex RT-
PCR trong viéc phat hién cung luc CymMV va
OKRSV gay hai trén cay hoa lan.

3.2. Khao sat la chon mic nhiét o 7m tdi wu

Mau bénh v6i két qua duong tinh CymMV va
ORSV da thuc hién tir quy trinh simplex RT-PCR

[4] duoc dung lam vat lieu dé toi wu nhiét do bat
cap cua primer trong quy trinh multiplex RT-PCR.
Vi vay, dé xay dung mot quy trinh multiplex RT-
PCR phat hién dong thoi cung lic 2 virus tin cay
hiéu qua thi can phai tién hanh khao sat kha nang
khuéch dai ctia cac cap primer & cac muc nhiét do
bat ciap (7m) khac nhau véi cac mitc nhiét do 7m
dao dong tir 60 - 65°C duwoc khao sat trén cung 1
mau bénh duong tinh v6i CymMVva ORSV (Hinh
2). Két qua nay phu hop v6i nghién ctru cta Ali va
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cs (2014) [3], theo do6 nhiét do bat cap (7m) cua
cac primer la khong hoan toan giong nhau, do vay
dé phan tmg PCR dat hiéu qua va tin cay thi can

thiét phai téi vu lua chon nhiét do bat cap 7m
thich hop.

Hinh 2. San phidm RT-PCR v6i 6 mutc nhiét d¢ bat cip (7m) cia primer. a) Két qua khuéch dai voi cip
primer CY348 (R/F) phat hien CymMVvéi kich thuée 348 bp va cip primer 185115 (R/F) kich thuéc
khuéch dai 115 bp diing dé kiém tra cDNA - internal control; b) K&t qua khuéch dai véi cip primer
OR257 (R/F) phat hien ORSV ¢c6 kich thuéc khuéch dai 275 bp; mau s6 1 - 6: san phdm PCR lan luot ctia
6 mirc nhiét do Zm tir 60 - 65°C, san phdm PCR dugc dién di trén gel 1,5%, trong dung dich TBE 0,5X, 30
phut & hiéu dién thé 100 V

Vi két qua dién di san phdm PCR tit cac mtc
nhiét d0 7m c6 thé nhan thay, & cac muc nhiét do
bat cap khac nhau ctia cac cap primer dic hiéu cho
két qua san pham doan khuéch dai c6 do sang ro
khac nhau (Hinh 2a). Trong d6, cap primer CY348
(R/F) cho két qua doan khuéch dai duong tinh voéi
virus CymMV & tat ca cac muc nhiét do tir 60 -
65°C, con cap primer OR275 (R/F) cho két qua

300bp

doan khuéch dai duong tinh & 4 mitc nhiét do co
band ro, trong d6 ro dep nhat & 63°C (Hinh 2b). Tt
két qua dat duoc, chon muc nhiét do 63°C 1a nhiét
do bat cap (7m) toi wu dung trong phan tng
multiplex RT-PCR dé phat hién virus CymMV va
OKSYV gay hai trén cay hoa lan.

3.3. Khao sat s6 chu ky t3i wu trong phan tng
PCR phat hién CymMVva ORSV

200bp

Hinh 3. Két qua dién di sin ph4m PCR ctia 4 mutrc chu ky 1ip lai. M: Ladder 100 bp Bioline; a) PCR véi
cap primer CY348 (R/F); b) PCR véi cap primer OR257 (R/F); 1: 25 chu ky; 2: 30 chu ky; 3: 35 chu ky; 4:
40 chu ky, duoc dién di trén gel 1,5%, trong dung dich TBE 0,5X, 30 phuat & hiéu dién thé 100 V

Két qua dién di cho thdy, ca 2 cap primer
CY348 (R/F) va OR275 (R/F) d@éu cho két qua tot,
doan khuéch dai ro sang nhat & 30 chu ky khuéch
dai (Hinh 3). Do do, két qua khao sat t6i uu lua
chon s6 chu ky cho phan tmg PCR 1a 30 chu ky.

Quy trinh multiplex RT-PCR duoc hoan thién dé
phat hién dong thoi 2 virus CymMVva ORSVtrong
cting mot phan tng PCR nhu sau: Bién tinh & 95°C
trong 5 phut; tiép theo 1a 30 chu ky lap lai ctia bién
tinh & 95°C trong 30 giay, nhiét do bat cap 63°C trong

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



KHOA HOC CONG NGHE

thoi gian 30 giay, giai doan kéo dai & 75°C trong 30
gidy; tiép theo la giai doan sau kéo dai & 75°C trong
10 phut va cudi cung mau duoc leu gitt & nhiet do
4°C.

3.4. Ap dung quy trinh multiplex RT-PCR dé
kiém tra cadc mau lan va danh gia kha nang tin cay
clia quy trinh

Str dung quy trinh multiplex RT-PCR da duoc
hoan thién, tién hanh kiém tra dong thoi ORSVva
CymMVtrén 30 mau 14 lan da duoc phat hién virus

MR (B (IR =TS R RS ST

Miu (+)(12345 678910

M) () 1121314151617 181920

(4) () 11 121314151617 1819 20

bang phuong phap simplex RT-PCR [4]. Mau duoc
thuc hién phan tmg multiplex RT-PCR voéi cung luc
3 cap primer gom: 18s115 (R/F) nhan dang cDNA
ctia mau (doi ching noi - internal control), CY348
(R/F) nhan dang CymMVva OR257 (R/F) dé phat
hiéen ORSYV, két qua san pham PCR duoc doc bang
phuong phap dién di trén agarose 1,5%. Két qua
dién di doan khuéch dai tir phan tng multiplex RT-
PCR phat hién dong thoi CymMV va ORSV duoc
thé hién ¢ hinh 4.

ME (U 2808262028283

(+) () 21222324 25 26 27 28 29 30

CymMV + - +++++ +4+++ - I A o+ + -+ -+ 4 -
ORSV + - 4+ -4+ - - - - ++ - R
185115 + - +++++ ++++ 4+ A S S L R L + -+ + + 4+ttt

Hinh 4. Két qua dién di san phdm mutiplex RT-PCR. M: Ladder 100 bp Bioline; (+): d6i chimg duwong; (-):
d6i ching am; 1 - 30: 30 mau lan theo s6 thir te mau (Bang 1). San phdm PCR duoc dién di trén gel
agarose 1,5%, trong dung dich TBE 0,5X, 30 phut & hiéu dién thé 100 V

Bang 4. Két qua phat hién virus trén 30 mau lan bing multiplex RT-PCR va so sanh véi két qua phat hién

virus tir simplex RT-PCR
) Két qua phat hién virus bang Két qua phat hién virus bang
50 :IT Mai sé mau simplex RT-PCR [4] multiplex RT-PCR (Hinh 4)
e CymMV ORSV CymMV ORSV
1 666 + + + +
2 1000 + - + -
3 153 + + + +
4 026 + - + -
5 2199 + - + -
6 1247 + - + -
7 0012/22 + - + -
8 1966 + + + +
9 505 + + + +
10 188 - - - -
11 D446 + - + -
12 0028/22 - - - -
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13 1327 + + -
14 663 + + -
15 1018 - - -
16 1887 - - -
17 2046 - - -
18 1298 - - -
19 1001 + + -
20 362 - - -
21 252 + + -
22 277 + + -
23 2141 - - -
24 192 + + -
25 1208 - - -
26 1139 + + -
27 1557 + + -
28 1380 + + -
29 1411 + + -
30 132 - - -

Ghi chi: (+): Duong tinh; (-): Am tinh

Két qua nghién ctu cho thay, co tong s6 20
mau nhiém CymMVva 4 mau nhiém ORSV trong
téng s6 30 mau duoc phan tich bang quy trinh
multiplex RT-PCR. Trong d6, c6 4 mau nhiém
déng thoi ca 2 doi tuong virus CymMVva ORSV1a
cac mau sO 1, s6 3, so6 8, s6 9 (Hinh 4). Khi doi
chiéu voi két qua phan tich virus tir quy trinh
simplex RT-PCR [4] thi két qua phat hién tir quy
trinh multiplex RT-PCR c6 két qua twong tu, hoan
toan trung khop vé két qua mau duong tinh. Theo
do, két qua simplex RT-PCR duoc bao cao téng so
30 mau c6 su hién dién cta CymMV 1a 20/30
(chiém 66,7%), trong d6 giong Dendrobium 1a
giong nhiém CymMYV nhiéu nhat, ORSV 1a 4/30
(chiém 13,3%). Ty lé nhiém CymMVtrén cac mau
kha cao trén téng s6 mau thu duoc. Két qua
nghién cttu nay da khang dinh va chimg minh viéc
phat trién quy trinh multiplex RT-PCR thanh cong
trong phat hién dong thoi virus CymMVva ORSV
gay hai trén cay hoa lan. Multiplex RT-PCR giup
kha nang phat hién dong thoi cung lac 2 hoic

30

nhiéu virus lay nhiém trén cay hoa lan v6i cac mirc
do triéu ching gay hai ning, ro rang hoac mai lay
nhiém chua biéu hién triéu ching [3, 5, 7], doi khi
két qua khuéch dai doan band hoi mo c6 thé 1a do
ham luong virus trong méau thap [5, 8].

4. KET LUAN

Két qua phat hién virus thu nhan duoc tir quy
trinh multiplex RT-PCR phu hop, tuong dong va
hoan toan trung khop véi két qua phat hién virus
tréen cing 30 mau tir quy trinh simplex RT-PCR.
Két qua nay cho thay, quy trinh multiplex RT-PCR
thanh cong trong phat hién cung luc 2 virus
CymMVva ORSV gay hai trén cay hoa lan véi chu
ky cho phan tng PCR 1a 30, nhiét do bat cap 7Tm
ctia primer 1a 63°C. Két qua nghién cttu nay 1a mot
trong nhiing thong tin httu ich tng dung trong
viéc phat hién virus gay hai trén cay hoa lan, dac
biét 1a phat hién déng thoi cac virus khac nhau,
giup tiét kiém thoi gian, gidm chi phi phan tich va
c6 thé phat hién sém su lay nhiém cua virus gay
hai.
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DEVELOPMENT OF MULTIPLEX RT-PCR FOR DETECTION OF Cymbidium Mosaic virus (CymMYV)
AND Odontoglossum Ringspot virus (ORSV) IN ORCHIDS

Pham Duc Toan!, Nguyen Ngoc Khanh Ha!, Bui Cach Tuyen?
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? Faculty of Environment & Natural Resources - Nong Lam University - Ho Chi Minh city

Summary

Orchid viruses are one of the important problems causing economic loss to orchid growers.
Developing a protocol for early identification of orchid viruses is needed. This study aimed to
develop a multiplex RT-PCR protocol for rapid and simultaneous detection of CymAMV and ORSV.
Optimization of the multiplex RT-PCR showed robust amplification with the PCR assay with 30
cycles and an annealing temperature (Tm) of 63°C. Using multiplex RT-PCR on 30 orchid
samples showed that 20 were positive for CymMYV, four were positive for ORSV, and four were
simultaneously infected with CymMVand ORSV. The multiplex RT-PCR could detect two viruses

in orchids, reducing time and costs for analysis.

Keywords: Positive, orchid, specific primer, virus infection, CymMYV.
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ANH HUOGNG CUA NAM Trichoderma spp. DEN
HAP THU NPK VA CHAT LUONG TRAI KHOM TRONG
TREN DAT PHEN TAI TiNH HAU GIANG

Leé Thi My Thu !, Ly Ngoc Thanh Xuan 2, Tran Thi Heong Lan ®,
Nguyén Huynh Minh Anh !, Nguyén Quéc Khuirong™*

TOM TAT

Nghién cttu duoc thuc hién nham muc tiéu danh gia hiéu qua cta cac dong nam 7richoderma
spp. dén hap thu NPK va chat luong trai khom. Thi nghiém duoc bé tri khoi hoan toan ngau
nhién, gdm 6 nghiém thuic: (i) Poi ching, bon theo nong dan, khong bon phan hitu co vi sinh
(PHCVS) va khong phun ndm 7richoderma spp. phong bénh; (ii) Bon 100% phan hoa hoc theo
khuyén cao (KC) va PHCVS chira ndm 7richoderma sp. Pai hoc Can Tho (BHCT); (iii) Bon 100%
phan hoéa hoc theo KC va b6 sung PHCVS thi treong (PHCVS - TT); (iv) Bon 50% N, P theo KC bo
sung PHCVS chtta hén hop nadm 7Zrichoderma spp. TC1, TC2, TC3 c6 kha nang phan huay
cellulose (PHCVS - PHC) va phun nam 7richoderma spp. c6 kha niang doi khang nim Fusarium
spp. (PNDK); (v) Bon 75% N, P theo KC b6 sung PHCVS - PHC va PNDK; (vi) Bon 100% N, P
theo KC b6 sung PHCVS - PHC va PNDK, voi 4 1an lap lai, méi lap lai twong tmg voi dién tich 150
m?. Két qua cho thay, b6 sung PHCVS - PHC va PNDK két hop bon 50% N, P dat tong hap thu N,
P, K cao hon nghiém thitc bon theo nong dan va twong duwong véi nghiém thirc b sung nam
Trichoderma sp. PHCT, dao dong 175,9 - 191,6, 10,2 - 11,8 va 258,9 - 313,4 kg/ha, theo thtt tr. B6
sung PHCVS - PHC va PNDK két hop bon 50% N, P theo KC dat téng chat ran hoa tan - TSS
(°Brix) va ham luong vitamin C twong duwong nghiém thitc bén phan theo nong dan va nghiém

thitc b6 sung PHCVS - TT. B6 sung PHCVS - PHC va PNDK giup giam 50% N, P theo KC.
Tt khoéa: Cay khom, dat phén, phan hiru co vi sinh, Trichoderma sp.

1. BAT VAN BE

Khom (Ananas comosus 1.) la mot trong
nhing loai trai cay nhiét doi quan trong, c6 tiém
nang phat trién trén thi truong thé gioi [1] va cay
khom duoc xac dinh thich nghi voi dat c6 do chua
cao nhu dat pheén [2]. Hon nita, khom duoc coi la
cay trong chu lyc & nhiéu nuoc trén thé gioi va
duoc tiéu thu rong rai [3], [4]. Khom duoc tiéu thu
xép thtr ba sau chudi va cay cam quyt trén thé gioi
[5], & tinh Hau Giang khom 1a cay tréng chua luc
sau cay laa [6]. Tuy nhién, san xuat khom theo ky
thuat nhan giong thong thuong dan dén kém hieéu

! Khoa Khoa hoc céy trong, Truong Nong nghiép, Trudng
Dai hoc Céan Tho

2 Truong Dai hoc An Giang, Pai hoc Quéc gia thanh phé
H6 Chi Minh

3 Sinh vién nganh Khoa hoc cay trong khoa 43, Truong
Nong nghiép, Truong DPai hoc Cén Tho

" Email: nqkhuong@ctu.edu.vn

qua va dé phat sinh bénh [7]. Thoi trai do ndm gay
ra anh huodng bat loi dén chat luong khom va phé
bién trén giong khom Queen. Tac nhan gay bénh
da duoc xac dinh 1a Fusarium ananatum [8). Bén
canh d6, F. oxysporum va F. proliferatum cing la
tac nhan gay ra bénh thoi thit trai trén khom [9].
Két qua nghién ctu cua Garcia va cs (2017) [10]
cho thdy, nhitng han ché vé d¢ phi nhiéu dat anh
hudng dén nang suat va chat luong trai khom. Tuy
nhién, 7richoderma spp. duoc bé sung dudi dang
phan hitu co vi sinh gép phan cai thién hap thu N,
P, K trén cay khom [11]. Do d6, viéc st dung phan
bon ¢o6 thé co loi cho canh tac khom dua trén nhu
cau cua cay trong gop phan nang cao nang suat va
chat luong trai tot hon. Trong do, dam (N) va kali
(K) 1a nhitng chat dinh dudng can thiét nhat doi
v6oi cay khom [12]. Lan (P) cing la mot trong
nhing duong chat da luong thi€t yéu cho cay
trong [13]. Tuy nhién, phan tmg cta cay trong doi
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voi phan bon co6 thé khac nhau tuy thugc vao diéu
kien dat dai va khi hau [13]. Chinh vi vay, nghién
ctu duoc thuc hién nham danh gia ndm
Trichoderma spp. @é cai thien sinh khai, hap thu
NPK va chat luong trai khom trong trén dat phén
tai tinh Hau Giang.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat liéu nghién ctu

bia diém va thoi gian: Thi nghiém duogc thuc
hién tir thang 01/2020 dén thang 6/2021 tai ruong
ctia 6ng Tran Trung Trong, 4p Tu Sang, xa Tan
Tién, thanh pho Vi Thanh, tinh Hau Giang, voi toa
do (9.701637; 105.429527).

Giong khom: Khom Queen Cau buc duoc lay
ttr choi cudng c6 nguon goc tai tinh Hau Giang.

Nam: Nam 7richoderma spp. phan huy
cellulose TC1, TC2 va TC3, nam 7Trichoderma sp.
TF3 c6 kha niang doi khang ndm Fusarium spp.,
duoc tuyén chon tir dat trong khom tai tinh Hau
Giang.

bat thi nghiém: Dat phén tiém tang.

Thuoc kich thich ra hoa: Khi da (acetylene).

Phan bon: Uré (46% N), supe lan (16% P,Os,
15% CaO) va Kkali clorua (60% K,0O).

2.2. Phuong phap nghién ctru

Thi nghiém duoc bo tri theo thé thic khoi
hoan toan ngau nhién, gom 6 nghiém thtc voi 4
lan lap lai, méi lap lai twong tmg véi dién tich 150
m?, méi 6 25 m®. Khom duoc trong theo kiéu hang
don, theo mat do cay cach cay 45 cm va hang cach
hang 55 cm. Trong d6: (i) Doi ching, bon theo
noéng dan, khong boén phan hitu co vi sinh chira
nam 7Trichoderma spp. va khong phun nim
Trichoderma spp. phong bénh, (i) bon 100% phan
hoa hoc theo khuyén céo va b6 sung phan hiru co
vi sinh chtta ndm 7richoderma sp. Dai hoc Can
Tho (PHCT) phan hiy cellulose va phun nam
Trichoderma sp. PHCT dé phong bénh, (iii) bon
100% phan hoa hoc theo khuyén cdo va bé sung
phan hitu co vi sinh c¢6 trén thi truong, (iv) bon
50% N, P theo khuyén c4o bé sung phan hitu co vi
sinh chtta hon hop ndm 7richoderma spp. TC1,
TC2, TC3 c6 kha nang phan huay cellulose va phun
nam 7Trichoderma sp. TF3 c6 kha niang doi khang
nam Fusarium spp., (v) bon 75% N, P theo khuyén

cao bo sung phan hitu co vi sinh chita hén hop
nam TC1, TC2, TC3 va phun TF3, (vi) bon 100% N,
P theo khuyén c4do bé sung phan hitu co vi sinh
chtta hén hop nam TC1, TC2, TC3 va phun nim
TF3, v6i 4 1an 1ap lai, méi 1ap lai tieong tmg véi dién
tich 150 m?.

Luong ndm 7richoderma sp. PHCT (1 x 10°
bao tit/g) va nam Trichoderma sp. TF3 (1 x 10°
bao tit/mL) duoc phun 3 1an vao 1, 2 va 4 thang
sau khi trong. Nghiém thttc d6i chimg la phun
nuoc, nam 7richoderma sp. PHCT voi liéu luong
100 g va phan hiétu co vi sinh Achacomix
Trichoderma voi liéu luong 300 g, twong tng voi
nghiém thuic 2 va 3. Nghiém thac 4, 5 va 6 duoc
phun ndm 7Zrichoderma sp. TF3 qua 14 voi thé tich
1 L ndm/18 L nuéc. Dung binh xit may phun lén
bé mat 14 cho 4 16 thi nghiém. Cac nghiém thitc
bon phan hitu co cd liéu luong 3 tdn/ha, véi mat so
1x 10® bao tt/g.

Bén phan: Phan hoa hoc duoc bén theo cong
thiac 12 g N -9 g P,O; - 8 g K,O/cay [14]. Luong
phan duoc chia lam 5 1an bon vao thoi diém cac
thang tht 1, 2, 3, 5 va 10 sau khi trong, ngung bon
phan 1 thang truéc xt ly ra hoa (thang thi 8).
Trong d6, luong N, P duoc diéu chinh theo cac
nghiém thuc da thiét ke.

Kich thich ra hoa: Tuéi khi da (acetylene) 850
2/1.000 cay. Pha 850 g khi da vao 10 lit nuédc tudi
modi cay 10 mL vao thoi diém 10 thang sau trong.
Thu hoach vao 4 thang sau xit ly ra hoa.

- Cdc chi tiéu ghi nhan:

+ Sinh khoi: Can sinh khoi cta 16 5 m?, st
dung 5 cay dai dién trong moé6i nghiém thuc & thoi
diém thu hoach d@é xt ly cho phan tich. Mau sau
khi thu duoc rira sach bang nudc may cho sach dat
va bui bam trén bé mat 14 hodc ré cay, sau d6 rira
sach lai bang nuodc cat hoic nuéc khir khoang.
Mau sau khi rtra sach duoc cho vao tai gidy sach
cat thanh miéng nho can khoi luong tuoi 14 va than
khom (g/cay). Tiép theo, mau duoc sdy & nhiet do
70°C lién tuc 48 gio. Sau do, can lai khoi luong
kho.

+ Xdc dinh ham luwong N, P, K trong cac bo
phan: Mau sau khi duoc sdy kho nghién min sau
do6 duogc vo co bang H,SO, dam dac va H,0, 30% &
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nhiét d6 180°C. Dung dich sau khi vo co duwoc
chuyén vao binh dinh mic 50 mL. Dung dich loc
dung dé phan tich cac chi tieu N, P, K. Trong do,
xac dinh ham luwong N trong mau duoc vo co hoa
bang phuong phap chung cat Kjeldahl. Xac dinh
ham luwong P trong mau duoc vo co hoa bang
phuong phap so mau trén may quang phé & budc
song 880 nm. Xac dinh ham luong K trong mau
thuc vat trén may hap thu nguyén tt c6 budc séong
760 nm. Cac phuong phap xac dinh N, P, K duoc
thuc hién theo Walinga va cs (1997) [15]. Hap thu
N, P, K = sinh khéi (trong tirng bo phan) x ham
luong (N, P, K trong tirng bo phan). Téng hap thu
N, P, K = téng hap thu (N, P, K) trong timg bo
phan.

- Chat Irong trdi

+ Axit tong so: Phan tinh theo TCVN
4589:1988 [16]. Can 2 g mau thit trai dé nghién
nhoé vira da voi 50 mL nudc cat. Hut 2 mL dung
dich mau dem ly tam trong 3 phut voi toc do 3.000
vong/phat. Hat 1 mL dung dich sau ly tam cho
vao binh tam giac voi 9 mL nudc cat dem dinh
luong. Cho vao 3 giot phenolphthalein 5% lac déu.
Chuéan do bang NaOH 0,1 N cho dén khi c6 mau
hong nhat bén. Mau d6i chirmg 1a 10 mL nudc cat.

+ Ham lrong vitamin C: Can 5 g mau thit trai
va nghién voi 20 mL HCl 5%. Sau do, 1ay dich,
chuyén dich trich dugc sang binh dinh mic 100
mL cung v6i dung dich HCI 5% vira chiét ra. Ria
coi va trang dung cu it nhat 3 1an, méi lan voi mot
it axit oxalic 5% va d6 vao binh dinh muc. Diung
axit oxalic dé dua thé tich lén vach dinh muc 100

mL. Lic ky va dé yen 15 phut réi loc qua gidy loc
kho. Mau déi chimg (blank) sit dung 8 mL axit
oxalic 5% va 2 mL HCI 5% cho vao binh tam giac
dung tich 100 mL, tién hanh chudn do. Mau that
gom 10 mL dich da loc chira vitamin C dugc cho
vao binh tam giac c6 dung tich 100 mL, tién hanh
chuan do6 nhue mau doi ching. St dung microburet
voi DIP 0,001 N dé chuidn do dén khi xuat hién
mau hong bén sau 30 gidy, duoc phan tich theo
TCVN 4715:1989 [17].

+ Téng chat ran hoa tan - TSS (Brix): Po truc
tiép vao thoi diém thu hoach, 1an luot 20 trai moéi 6
bang phuong phap khuc xa ké boi may AtagoN- %
theo huong dan nha san xuat.

+ Do mau sic trai: Do vao lan luot 3 vi tri trén
trai nhu dau, gitta, cuéi bang may CR-20, Konica
Minolta, theo huéng dan ctia nha san xuat. Sau do
tinh gia tri trung binh. Trong d6, L chi do sang L
— 0: den, L — 100: trang, gia tri mau a — +: chi
mau do, a — -: chi mau xanh 14 cay, gia tri mau b
— +: chi mau vang, b — -: chi mau xanh duong.

2.3. Xtr ly s6 liéu

S6 liéu duoc phan tich ANOVA dé so sanh cac
gia tri trung binh bing phép tht DUNCAN béi
phan mém SPSS 13.0.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh hudéng ctia ndm 7richoderma spp.
phan hiy cellulose tir phan hitu co vi sinh va nim
Trichoderma spp. d6i khang ndm Fusarium spp.
dén sinh khéi ctia cay khom

Béang 1. Anh hwéng ciia ndm 7Trichoderma spp. phan hiy cellulose tir phan hitu co vi sinh va ndm
Trichoderma spp. d6i khang ndm Fusarium spp. dén sinh khéi cady khom

e | oo [ S Tvaua] i Jene | e [
kg/ha
DC 654,6 | 1.059,3° | 261,5° | 928,8" | 847,5° | 294,1¢ | 713,3° | 5.227,5
DHCT + 100% N, P 594,2 | 1.050,3° | 255,4° | 833,3° | 896,6" | 307,2¢¢ | 809,5! | 4.537,6'
100% N, P+ PHCVS-TT | 664,0 | 1.084,6° | 244,6° | 906,4" | 892,5" | 337,4" | 1.015,9" | 5.468,1°
5O%PI:I,CP++PPI)\II{DCI¥ S- 686,0 | 1.052,0° | 249,1° | 1.034,7* | 900,5° | 320,4™ | 607,2" | 4.862,1°
75% N, P + PHCVS - 651,8 | 1.226,8" | 364,0° | 1.032,2* | 934,6® | 380,9° | 947,2° | 6.269,2
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PHC + PNDK
100% N, P + PHCVS - . . . . . . b
PLC + PNDK 711,3 | 1.328,4* | 395,6° | 1.015,6° | 949,6* | 360,6° | 1078,1* | 6.062,8
Mtic y nghia ns * * * * * * *
CV (%) 11,0 1,95 3,87 2,54 3,21 4,19 3,57 1,89

Ghi chii: Trong cung mot cot, cdc so theo sau co chir giong nhau thi khac biét khong co y nghia
thong ké, ns: Khac biét khong co y nghia thong ké, *: Khdc biét co y nghia thong ké 5% DC: Bén phan
cia nong din, khong phun nam; PHCT: Bon phan hoa hoc va bé sung nam Trichoderma sp. DPHCT;
PHCVS: Phan hiru co vi sinh thi truong; PHCVS - PHC: Phan hiu co vi sinh chita héon hop nam
Trichoderma spp. TC1, TC2, TC3 coé kha nang phan huy cellulose; PNDK: Phun nam Trichoderma sp.

TF3 co kha niang doi khang nam Fusarium spp.

Bang 1 cho thay, sinh khéi choi ngon kho giita
cac nghiém thirc khac biét khong cé y nghia thong
ke, dao dong 594,2 - 711,3 kg/ha. Tuy nhién, sinh
khoi thit trai kho va sinh khai cui trai kho gitta cac
nghiém thie khac biét c6 y nghia thong ké voi do
tin cay trén 95%. Nghiém thic st dung PHCVS -
PHC va PNDK két hop bon 100% N, P, dat sinh
khoi thit kho va sinh khoi cti trai kho cao nhat, voi
1.328,4 va 395,6 kg/ha, theo thit tu. Tiép dén,
nghiém thic stt dung PHCVS - PHC va PNDK két
hop bon 75% N, P ¢6 sinh khéi thit trai kho va sinh
khoi cti trai kho dat 1.226,8 va 364,0 kg/ha. Trong
khi d6, nghiém thitc st dung PHCVS - PHC va
PNDK két hop bon 50% N, P c6 sinh khéi thit trai
kho va sinh khoi cui trai kho dat 1.052,0 va 249,1
kg/ha, tuong duwong véi cac nghiém thitc bon phan
ctia nong dan, bé sung nadm 7Trichoderma sp.
DHCT va b6 sung PHCVS - TT, tuong ung voi
1.059,3, 1.050,3, 1.084,6 va 261,5, 255,4 va 244,6
kg/ha.

Sinh khoi vo trai kho gitta cac nghiém thuc
khac biét c6 y nghia thong ké voi do tin cay trén
95%. Cac nghiém thic st dung PHCVS - PHC va
PNDK két hop cac muc bon 100, 75 va 50% N, P, voi
sinh khoi vo trai kho dao dong 1.015,6 - 1.034,7
kg/ha, cao hon so voi cac nghiém thic b6 sung
PHCVS - TT, b6 sung nam 7richoderma sp. PHCT
va bon phan ctia nong dan, voi sinh khoi vo trai kho
lan luot 1a 906,4, 833,3 va 928,8 kg/ha (Bang 1).

Sinh khoi choéi cuong kho gitta cac nghiém
thic khac biét c6 y nghia thong keé véi do tin cay
trén 95%. Nghiém thac sit dung PHCVS - PHC va
PNDK két hop bon 100% N, P, voi sinh khoi choi

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

cu6ng kho dat 949,6 kg/ha. Tiép dén, nghiém thic
stt dung PHCVS - PHC va PNDK két hop bon 75
hodc 50% N, P c6 sinh khoi choi kho dat 934,6 va
900,5 kg/ha tuong duong véi nghiém thirc b6 sung
PHCVS - TT va nghiém thttc b sung nam
Trichoderma sp. PHCT, v6i 892,5 va 896,6 kg/ha,
theo thtt tu. Sinh khéi chéi cuéng kho thap nhat &
nghiém thic bon phan theo nong dan, voi 847,5
kg/ha.

Sinh khéi cuong trai kho giita cac nghiém
thirc khac biét co y nghia thong ke véi do tin cay
trén 95%. Cac nghiém thac st dung PHCVS - PHC
va PNDK két hop bon 100, 75 hodc 50% N, P, voi
sinh khoi cuong trai kho theo tht te 360,6, 380,9
va 320,4 kg/ha, cao hon so voi nghiém thitc bon
phan cta nong dan, véi 294,1 kg/ha. Hon nira,
nghiém thic b6 sung PHCVS - PHC két hop bon
100 hoac 75% N, P c6 sinh khoi cuéng kho cao hon
so voi nghiém thic bé sung PHCVS - TT va
nghiém thic bé sung nam Trichoderma sp.
DHCT, voi 337,4 va 307,2 kg/ha, theo tha tu.

Sinh khéi than chinh kho khac biét co y nghia
thong voi do tin cay trén 95% gitta cac nghiém
thuic. Trong do6, nghiém thic st dung PHCVS -
PHC va PNDK két hop bon 100% N, P ¢6 sinh khoi
than chinh kho cao nhat (1.078,1 kg/ha). Sinh
khoi than chinh kho & nghiém thic st dung
PHCVS - PHC va PNDK két hop bon 75% N, P co6
sinh khéi than chinh kho dat 947,2 kg/ha, cao hon
nghiém thuc b6 sung ndm 7richoderma sp. DPHCT
va nghiém thitc bon phan theo néng dan, véi 809,5
va 713,3 kg/ha, nhung thap hon PHCVS - TT
(1.015,9 kg/ha). Tuy nhién, sinh khoi kho dat thap
nhat ¢ nghiém thac st dung PHCVS - PHC va
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PNDK keét hop bon 50% N, P, voi 607,2 kg/ha
(Bang 1).

Sinh khoi 14 kho gitta cac nghiém thitc khac
biét c6 y nghia thong ké voi do tin cay trén 95%.
Nghiém thtc st dung PHCVS - PHC va PNDK két
hop bon 75% N, P, véi sinh khoi 14 kho dat cao nhat
6.269,2 kg/ha. Tiép dén 1a nghiém thirc st PHCVS
- PHC va PNDK két hop bon 100% N, P, dat 6.062,8
kg/ha. Bén canh do, nghiém thitc b6 sung PHCVS
- PHC va PNDK két hop bon 50% N, P voi sinh
khoi 1a kho dat 4.862,1 kg/ha cao hon nghiém
thic b6 sung nam 7richoderma sp. PHCT (4.537,6

kg/ha), nhung thiap hon so voi nghiém thic bo
sung PHCVS - TT (5.468,1 kg/ha) va nghiém thic
bon phan ctia nong dan (5.227,5 kg/ha) (Bang 1).

3.2. Anh hudéng ctia nim 7Zrichoderma spp.
phan hiy cellulose tir phan hitu co vi sinh va ndm
Trichoderma spp. d6i khang ndm Fusarium spp.
dén ham leong N, P, K trong cay khém

3.2.1. Anh huéng ciia nam Trichoderma spp.
phén huay cellulose tir phan hivu co vi sinh va nam
Trichoderma spp. doi khang ndm Fusarium spp.
dén ham lirong N trong cdy khom

Béng 2. Anh huéng ctia ndm Trichoderma spp. phan hity cellulose tir phan hiru co vi sinh va ndm
Trichoderma spp. d6i khang nim Fusarium spp. dén ham leong N trong cay khom

Choéi Thlt Cu1 Vo tréi CI}(‘)i Cu()',r.lg Th’én L
Nghiém thic ngon | trai | trai cuong trai chinh
%

bC 1,82 | 1,79* | 0,93 | 1,50* | 2,08 | 1,72* | 1,36 | 1,61°
bHCT +100% N, P 1,58 | 1,28 | 0,95 | 1,65° | 2,25® | 0,96 | 2,64" | 2,04
100% N, P + PHCVS-TT 2,71* | 1,34° | 0,99 | 1,19 | 2,33 0,98 | 2,87 | 2,37°
50% N, P+ PHCVS - PHC + PNDK | 2,11° | 1,47 | 0,97 | 1,17% | 1,97° 1,34° | 2,62" | 2,25°
75% N, P+ PHCVS - PHC + PNDK | 2,03 | 1,85* | 0,99 | 1,36° | 2,00° 1,56> | 2,61 | 1,89
100% N, P+ PHCVS - PHC + PNDK | 1,43 | 1,81* | 0,89 | 1,29¢ | 2,11* | 1,77* | 2,37° | 2,34*

Mtrc y nghia * * ns * * * * *
CV (%) 12,1 | 13,7 | 11,0 | 3,29 6,14 5,58 3,71 | 9,96

Ghi chi: Nhwr o bdang 1.

Két qua bang 2 cho thdy, ham luong N trong
chéi ngon, vo trai, chéi cuéng va than chinh cua
cac nghiém thuic khac biét co y nghia thong ke voi
do tin cay trén 95%. Cac nghiém thic st dung
PHCVS - PHC va PNDK két hop cac mitc bon 100,
75 va 50% N, P, nghiém thac b6 sung niam
Trichoderma sp. PHCT va nghiém thitc bén phan
ctia nong dan, voi ham luong N trong chéi ngon va
than chinh 1,43 - 2,11% va 1,36 - 2,64% thap hon so
voi nghiém thitc b6 sung PHCVS - TT, voi 2,71 va
2,87%, theo thit tu. Doi voi vo trai, nghiém thic bo
sung nam 7richoderma sp. PHCT c6 ham luong N
cao nhat, vdi 1,65%. Trong khi d6, nghiém thic bo
sung PHCVS - TT va nghiém thttc b6 sung nim
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Trichoderma sp. PHCT c6 ham luong N trong
chéi cudng cao twong duwong nhau, véi 2,25 va
2,33%, theo thu tu.

Ham luong N trong thit trai, cuong trai va la
khac biét co y nghia thong ké véi do tin cay trén
95% gitra cac nghiém thuc. Trong do, cac nghiém
thic st dung PHCVS - PHC va PNDK két hop bon
75 hoac 50% N, P c6 ham luong N tuong ung voéi
1,85 va 1,47% lan luot twong duong véi nghiém
thic bon phan cta néong dan (1,79%), nghiém thirc
b6 sung nam 7richoderma sp. DPHCT (1,28%) va
b6 sung PHCVS - TT (1,34%). Dai v6i cuong trai,
nghiém thuc giam 50 va 25% N, P b6 sung PHCVS
- PHC va PNDK c6 ham luong N lan luot 1a 1,34 va
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1,56% cao hon nghiém thitc b6 sung nim
Trichoderma sp. PHCT (0,96%) va bd sung
PHCVS - TT (0,98%), thap hon nghiém thuc doi
ching (1,72%). Trong khi d6, ham luwong N trong
14 ctia nghiém thitc bon 50% N, P b6 sung PHCVS -
PHC va PNDK (2,25%) tuong duong voi nghiém
thic b6 sung nam 7Zrichoderma sp. PHCT (2,04%)
va b6 sung PHCVS - TT (2,25%), cao hon nghiém
thitc bén phan ctia néong dan, véi 1,61%. Tuy nhién,
ham luwong N trong cui trai gitta cac nghiém thirc
khac biet khong c6 y nghia thong ké, dao dong
0,89 - 0,99%.

322 Anh huéng cia nim Trichoderma spp.
phan huy cellulose tir phan hitu co vi sinh va nam
Trichoderma spp. doi khang ndm Fusarium spp.
dén ham liong P trong cdy khom

Ham luong P trong chédi ngon, cui trai va
cudng trai gitta cac nghiém thic khac biét co y

nghia thong ke voi do tin cay trén 95%. Daoi voi
chéi ngon, nghiém thic b6 sung PHCVS - PHC va
PNDK két hop bon 75% N, P c6 ham luong P
(0,196%) twong duong voi nghiém thic bé sung
PHCVS - TT va nghiém thttc b sung nam
Trichoderma sp. DHCT c6 ham luong P lan luot 1a
0,194 va 0,190%. Nghiém thic bé sung PHCVS -
PHC va PNDK két hop giam 50% N, P c6 ham
luong P (0,176%) cao hon nghiém thic bon phéan
cta néng dan, voi 0,157%. Trong khi d6, nghiém
thiuc giam 50% N, P b6 sung PHCVS - PHC va
PNDK c6 ham luong P trong cui trai (0,83%) va
cuong trai (0,098%) lan luot tuong duong va cao
hon cac nghiém thitc bon phan theo nong dan, bé
sung PHCVS - TT va bo sung nam 7richoderma
sp. PHCT, tuong tmg véi 0,074 - 0,087% va 0,074 -
0,082% (Bang 3).

Béng 3. Anh hudéng ciia ndm Zrichoderma spp. phan hiy cellulose tir phan hitu co vi sinh va ndm
Trichoderma spp. d6i khang ndm Fusarium spp. dén ham lueong P trong cay khom

Chéi | Thit ... | Vo Chéi | Cuong | Than ,
.| Cui trai .. . . , La
Nghiém thttc ngon trai trai | cudng trai chinh
%
bC 0,157¢ | 0,081 | 0,074° | 0,080 | 0,185 | 0,082¢ | 0,113 | 0,097
DHCT + 100% N, P 0,190* | 0,081 | 0,087 | 0,070 | 0,178 | 0,074° | 0,128 | 0,101
100% N, P+ PHCVS-TT 0,194* | 0,091 | 0,077> | 0,072 | 0,183 | 0,080° | 0,125 | 0,105
0 -
S0%N, P+ PHCVS - PHC + 0,176° | 0,090 | 0,083> | 0,076 | 0,213 | 0,098 | 0,143 | 0,115
PNDK
0 -
75% N, P+ PHCVS - PHC + 0,196* | 0,089 | 0,098 | 0,081 | 0,192 | 0,127* | 0,134 | 0,110
PNDK
9 -
100% N, P+ PHCVS - PHC + 0,200* | 0,094 | 0,094* | 0,084 | 0,194 | 0,106 | 0,137 | 0,107
PNDK
Mtc y nghia * ns * ns ns * ns ns
CV %) 4,81 8,82 8,46 8,83 10,4 9,90 10,9 | 9,66
Ghi chu: Nhir o bang 1.
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Ham luwong P trong thit trai, vo trai, choi
cu6ng, than chinh va 14 gitra cac nghiém thitc khac
biet khong cé y nghia thong ké. Ham luong P
trong thit trai, vo trai, choi cuong, than chinh va la
cua cac nghiém thicc dao dong theo thu tu 0,081 -

0,094%, 0,070 - 0,084%, 0,178 - 0,213%, 0,113 - 0,143%
va 0,097 - 0,115% (Bang 3).

3.2.3. Anh huéng cia nim Trichoderma spp.
phén huay cellulose tir phan hitu co vi sinh va nam
Trichoderma spp. doi khang nam Fusarium spp.
dén ham lirong K trong cdy khom

Béng 4. Anh hudng ctia ndm Trichoderma spp. phan hity cellulose tir phan hiru co vi sinh va ndm
Trichoderma spp. d6i khang nim Fusarium spp. dén ham luong K trong ciy khoém

Chéi | Thit Cui .. .,.| Choi | Cuong | Than ,
. .| Vo trai . N , La
Nghiém thic ngon trai trai cudng trai chinh
%
PC 250" | 3,69° | 216° | 425" | 329° | 232 | 314" | 2.26™
PHCT + 100% N, P 470° | 4,06™ | 1,57 | 404> | 338 | 252 | 234 | 207
100% N, P+ PHCVS-TT | 325" | 449® | 238 | 394" | 439> | 162° | 340" | 2,08
0 -
S0 N, P+ PHCVS-PHC+ | 00 | 439 | 109 | 436® | 506 | 3260 | 268 | 239
PNDK
75% N, P + PHCVS - PHC + . . . ) . ) . .
PNDK 495 | 4,88° | 204° | 519° | 513 | 256° | 3,67 | 3,00
9 -
1006 N, P+ PHCVS-PHC+ | ) g0 |y ggm | 9990 | 5130 | 475% | 3500 | 3.63 | 2,99°
PNDK
ML’I,C y nghi’a * * * * * * * *
CV (%) 126 | 820 | 134 | 120 | 579 | 793 | 88 | 6,02

Ghi chu: Nhir o bang 1.

Két qua bang 4 cho thay, ham luong K trong
choi ngon, thit trai, cui trai, vé trai, chdi cudng,
than chinh va 14 cta cac nghiém thac khac biét co
y nghia thong ké voi do tin cay trén 95%. Nghiém
thuc giam 25% N, P b6 sung PHCVS - PHC va
PNDK c6 ham luong K trong choéi ngon, thit trai,
vo trai, chéi cudng, than chinh va 14 teong tng voi
4,95, 4,88, 5,19, 5,13, 3,67 va 3,00% cao hon so voi
doi ching, trong khi d6 ham luong K trong cui trai
va cudng trai twong duong voi doi chimg. Bén
canh d6, nghiém thic gidm 50% N, P b6 sung
PHCVS - PHC va PNDK c6 ham luong K cuta cac
b6 phan tuwong duwong hoac cao hon nghiém thirc
b6 sung nam 7Trichoderma sp. DPHCT va nghiém
thic bé sung PHCVS - TT ngoai trir than chinh.

Theo Sani va cs (2020) [18], cay ca chua duoc
b6 sung ndm Trichoderma va giam 50% luong
phan NPK c6 ham luong P va K trong trai 1an luot
la 0,11 + 0,005, 4,63 + 0,01% cao hon d6i chung
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duoc bon 100% NPK, voi 0,09 + 0,013, 4,21 + 0,09%.
Trong khi d6, ham luong N cta nghiém thirc bd
sung nam 7richoderma va giam 50% luong phan
NPK tuwong duong voi nghiém thirc doi ching.
biéu nay cho thay, viec b6 sung ndm 7richoderma
spp. gop phan giam phan bon cho nhiéu loai cay
trong khac nhau cta nhiéu vung sinh thai khac
nhau.

3.3. Anh hudéng ctia nm 7Zrichoderma spp.
phan hiy cellulose tir phan hitu co vi sinh va ndm
Trichoderma spp. d6i khang ndm Fusarium spp.
dén hap thu N, P, K trong cay khém

3.3.1. Anh huéng cia ndm Trichoderma spp.
phén huay cellulose tir phan hivu co vi sinh va nam
Trichoderma spp. doi khang nam Fusarium spp.
dén hap thu N trong cdy khom

Hap thu N trong cac bo phan ctia cay khom
khac biét c6 y nghia thong ké véi do tin cay trén
95% gitta cac nghiém thic. Nghiém thac st dung
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PHCYVS - PHC va PNDK két hop bon 75% N, P co
hap thu N trong cui trai, cudéng trai, than chinh va
la khém tuong duong véi 3,59, 5,93, 24,7 va 118,3
kg/ha cao hon so voi nghiém thixc bon phan cia
nong dan, nghiém thic bé sung nam 7richoderma
sp. PHCT va nghiém thic bé sung PHCVS - TT.

Trong khi d6, nghiém thitc giam 50% N, P b6 sung
PHCVS - PHC va PNDK c6 hap thu N tuong duong
hoac cao hon cac nghiém thitc bon phan ctia néng
dan, b6 sung nam 7richoderma sp. PHCT va b6
sung PHCVS - TT (Bang 5).

Béng 5. Anh hudéng ciia ndm Zrichoderma spp. phan hiy cellulose tir phan hitu co vi sinh va ndm
Trichoderma spp. d6i khang ndm Fusarium spp. dén hap thu N trong cay khom

Chéi | Thit | Cui Vo Chéi Cuéng | Than La
Nghiém thtc ngon | trai trai trai | cuong trai | chinh
kg/ha
bC 11,9°¢ | 19,0> | 2,43 | 13,9* | 17,7° | 5,06° | 9,70° | 83,9°
bHCT + 100% N, P 9,40 | 13,4 | 245" | 13,7* | 20,1° 2,96" | 214° | 924%
100% N, P + PHCVS - TT 18,0° | 14,5 | 243" | 10,8° | 20,8* | 3,29° | 29,1* | 129,8"
50% N, P+ PHCVS - PHC + PNDK | 145" | 154% | 242" | 12,2 | 17,7° | 4,30° | 15,9% | 109,3*
75% N, P+ PHCVS - PHC + PNDK | 13,2 | 22,7% | 359* | 14,0° | 187" | 593" | 24,7° | 118,3™
100% N, P+ PHCVS - PHC + PNDK | 10,2 | 24,0° | 3,51* | 13,1® | 20,0 | 6,39* | 25,6 | 141,8"
Mitc ¥ nghia * * * * * * * *
CV (%) 17,8 | 14,3 | 11,7 | 6,50 4,62 3,12 | 4,49 10,1

Ghi chu: Nhwr o bang 1.

Téng hap thu N trong cay khom tai thoi diém
thu hoach khom khéac biét c6 y nghia thong ké voi
do tin cay trén 95% (Hinh 1a). Nghiém thic sir
dung PHCVS - PHC va PNDK két hop bon 100, 75
hoac 50% N, P voi tong hap thu N dat 191,6 - 244,5
kg/ha, cao hon so v6i nghiém thitc bén phan caa
nong dan, voi 163,5 kg N/ha. Trong d6, nghiém
thic b6 sung PHCVS - PHC va PNDK két hop bon
100 hoac 75% N, P c6 téng hap thu N tuwong duong

voi nghiém thie b6 sung PHCVS - TT, voi 228,5 kg
N/ha va cao hon nghiém thitc bé sung nim
Trichoderma sp. PHCT, v6i 175,9 kg N/ha. Mat
khac, téng hap thu N cta nghiém thitc PHCVS -
PHC va PNDK két hop bon 50% N, P, thap hon so
voi nghiém thic bd sung PHCVS - TT va tuong
duong so voi nghiém thic b6 sung nim
Trichoderma sp. DHCT.
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Hinh 1. Anh hudng ctia ndm Zrichoderma spp. phan hiy cellulose tir phan hitu co vi sinh va ndm
Trichoderma spp. d6i khang ndm Fusarium spp. dén tdng hap thu (a) N, (b) P, (¢) K trong cay khém
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3.3.2. Anh huéng cia nim Trichoderma spp.
phén huay cellulose tir phan hivu co vi sinh va nam
Trichoderma spp. doi khang ndm Fusarium spp.
dén hap thu P trong cay khom

Bang 6 cho thdy, hip thu P trong chéi ngon,
thit trai, cui trai, vo trai, cuoéng trai, than chinh va
1a khac biét co y nghia thong ké voi do tin cay trén
95% gitta cac nghiém thirc. Nghiém thic bon giam
50% N, P b6 sung PHCVS - PHC va PNDK c6 hap
thu P lan luot 1a 1,21, 0,94 va 0,21 kg/ha tuong
duong véi cac nghiém thic do6i ching, b6 sung
nam 7richoderma sp. DPHCT va b6 sung PHCVS -
TT. Doi voi hap thu P trong vo trai, cudng trai,

than chinh va 14 ctia nghiém thuic bon 50% N, P bd
sung PHCVS - PHC va PNDK twong duong hoac
cao hon cac nghiém thic doi ching, b6 sung nim
Trichoderma sp. PHCT va b6 sung PHCVS - TT.
Trong khi d6, nghiém thic giam 25% N, P két hop
PHCVS - PHC va PNDK c6 hap thu P trong cui
trai, cuong trai va 14 khom cao hon twong tng voi
0,36, 0,48 va 6,91 kg/ha cao hon cac nghiém thic
bon phan theo nong dan, b6 sung nam
Trichoderma sp. PHCT va b6 sung PHCVS - TT.
Tuy nhién, hiap thu P trong chdi cuéng cta cac
nghiém thirc khac biét khong c6 y nghia thong ke,
dao dong 1,58 - 1,92 kg/ha.

Béng 6. Anh hudng ctia ndm Trichoderma spp. phan hity cellulose tir phan hiru co vi sinh va ndm
Trichoderma spp. d6i khang nim Fusarium spp. dén hap thu P trong cay khom

Choi Thit Cui .. ,.| Chéi | Cuong | Than )
. o Vo trai . . , La
Nghiém thitc ngon trai trai cuong trai chinh
kg/ha
PC 1,03 | 0,85 | 0,200 | 0,74% | 158 | 024 | 0819 | 5,04
PHCT + 100% N, P 113" | 084 | 022° | 058 | 1,60 | 022¢ | 1,04 | 457
100% N, P+ PHCVS-TT | 1,20® | 099> | 019 | 0,65 | 1,64 | 027 | 127> | 572
9 -
S0 N, P+ PHCVS-PHC+ | ogae | (g4t | g1 | 079% | 102 | 031c | 0.87 | 5.60°
PNDK
9 -
%N, P+ PHCVS-PHC+ | ) oeue | 1100 | 0360 | 0,84® | 179 | 048 | 127" | 6,91°
PNDK
0 -
100% N, P+ PHCVS-PHC+ |y jor | 040 | 0370 | 086° | 184 | 038 | 148 | 646®
PNDK
Mtic y nghia * * * * ns * * *
CV (%) 129 | 842 | 236 | 953 | 116 | 995 | 106 | 946

Ghi chu: Nhir o bang 1.

Hinh 1b cho thay, téng hdp thu P cua cac
nghiém thuc tai thoi diém thu hoach cay khom
khac biét c6 y nghia thong ké véi do tin cay trén
95%. Cac nghiém thiec b6 sung PHCVS - PHC va
PNDK két hop bon 100, 75 hodc 50% N, P cé téng
hap thu P lan luot 1a 14,1, 14,0, 11,9 kg/ha, cao
hon so véi nghiém thic bon phan ctia néng dan va
nghiém thic b6 sung nadm Trichoderma sp.
PHCT, voi 10,5 va 10,2 kg P/ha, ciing thtt tw. Tong
hap thu P cta nghiém thitc b6 sung PHCVS - TT
dat 12,0 kg/ha, thap hon so voi nghiém thic b6
sung PHCVS - PHC va PNDK két hop bon 100

hodc 75% N, P, cao hon nghiém thic bd sung
PHCVS - PHC va PNDK két hop bon 50% N, P.

3.3.3 Anh hudng cia nam Trichoderma spp.
phan huy cellulose tir phan hitu co vi sinh va nam
Trichoderma spp. doi khdang ndm Fusarium spp.
dén hap thu K trong cdy khom

Hap thu K trong cac bo phan ctia cay khom
khac biét c6 y nghia thong ké véi do tin cay trén
95% gitta cac nghiém thic. Trong d6, nghiém thixc
bon 75% N, P b6 sung PHCVS - PHC va PNDK c6
hap thu K trong thit trai, cui trai, vo trai, choi
cudng va 14 khom lan luot 1a 58,9, 7,41, 53,6, 47,9
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va 187,9 kg/ha cao hon so voi cac nghiém thic doi
chtmg, b6 sung nam 7Trichoderma sp. PHCT va b6
sung PHCVS - TT. Hon nira, hap thu K trong cac
bo phan cta nghiém thic giam 50% N, P b6 sung

PHCVS - PHC va PNDK tuong dwong hoac cao
hon so voi cac nghiém thic doi ching, bé sung
nam 7Trichoderma sp. DPHCT va b6 sung PHCVS -
TT (Bang 7).

Béng 7. Anh hudng ctia ndm Trichoderma spp. phan hity cellulose tir phan hiru co vi sinh va ndm
Trichoderma spp. d6i khang nim Fusarium spp. dén hip thu K trong cay khém

Chéi | Thit | Cui Vo | Chéi | Cudng | Than L4
Nghiém thic ngon | trai trai trai | cuéng | trai | chinh
kg/ha
bC 16,4° | 39,0° | 5,64" | 395" | 27,9° | 6,84° | 22,3° | 1182"
DHCT +100% N, P 27,9° | 42,7 | 4,02¢ | 33,6° | 30,3 | 7,73° | 18,9 | 93,9
100% N, P + PHCVS - TT 21,3 | 48,7° | 584> | 357¢ | 39,2 | 549 | 34,6" | 113,9°
50% N, P+ PHCVS - PHC + PNDK | 283" | 46,3" | 4,97 | 452 | 456* | 10,5" | 16,3 | 116,4°
75% N, P+ PHCVS - PHC + PNDK | 32,2 | 59,8* | 7,41* | 53,6 | 47,9* | 9,73" | 34,8" | 187,9°
100% N, P+ PHCVS - PHC + PNDK | 35,2* | 58,2* | 838" | 52,1* | 45,1* | 13,0 | 39,1* | 181,4*
Mitc y nghia * * * * * * * *
CV (%) 125 | 829 | 135 | 124 | 6,16 8,25 8,90 | 6,62

Ghi chu: Nhwr o bang 1.

Hinh 1c cho thay, téng hap thu K trong cay
khom ctia cac nghiém thic tai thoi diém thu hoach
khac biet c6 y nghia thong ké voi do tin cay trén
95%. Cac nghiém thuc st dung PHCVS - PHC va
PNDK két hop bon 100, 75 hodc 50% N, P, véi téng
hap thu K dat 313,4 - 433,3 kg/ha, cao hon so vdi
nghiém thic bén phan ctia néng dan va nghiém
thic b6 sung nam Trichoderma sp. DPHCT, voi
275,7 va 259,0 kg/ha, theo thtt tie. Nghiém thic b6
sung PHCVS - TT c6 téng hap thu K (304,7 kg/ha)
tuong duong voi nghiém thac sit dung PHCVS -
PHC va PNDK két hop bon 50% N, P, thap hon
nghiém thitc stt dung PHCVS - PHC va PNDK két
hop bon 100 hoac 75% N, P.

Két qua thi nghiém cho thay, st dung PHCVS
- PHC két hop bon 100, 75 hoac 50% N, P co tong
hap thu N cao hon doi ching, twong duong hodc
cao hon nghiém thttc stt dung PHCVS - TT va bé
sung nam 7Trichoderma sp. PHCT. Két qua trén
ciing duoc ghi nhan tuong tu trén ca chua duoc bé
sung nam 7richoderma asperellum CHF 78 c6
téng hap N dat 13,6 g/cay tuwong duong voi doi
chimg (13,1 g/cay) [19]. Két qua nghién ctru cia
Li va cs (2018) [19] cho thdy, ca chua duoc b6
sung nam 7richoderma asperellum CHF 78 co
téng hap thu P tuwong duong voi doi chimg, 1an Iuot
1a 3,99 va 3,36 g/cay. Do d6, khi b6 sung PHCVS -
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PHC két hop bon 100, 75 hodc 50% N, P da gop
phan tang tong hap thu P so voi déi chung ciing
nhu bé sung nam 7richoderma sp. PHCT.

Hinh 1 C cho thay, téng hap thu K cta nghiém
thirc bé sung PHCVS - PHC két hop bon 100, 75
hodc 50% N, P cao hon so voi doi ching va bé sung
nam 7Trichoderma sp. DPHCT. Trong khi do, ca
chua dugc b6 sung ndm 7richoderma asperellum
CHF 78 c¢6 téng hap thu K dat 27,2 g/cay, twong
duong v6i nghiém thic doi chung (22,9 g/cay)
[19]. Két qua nghién cttu ctia Mokariya va cs
(2020) [20] cho thay, cay me duoc bé sung phan
trun qué (2 tan/ha), 7richoderma harzianum (3
kg/ha) va Pseudomonas fluorescens (3 kg/ha), co
hap N, P va K 1an luot 1a 53,1, 11,8 va 28,1 kg/ha
cao hon doi chimg, voi 32,6, 7,37 va 19,6 kg/ha,
theo thit tu. Bén canh @6, cay dwa (Cucumis
anguria L.) duwoc bén 75% N, P va 100% K theo
khuyén cao bo sung Azospirillum brasilense +
Trichoderma viridae + Glomus fasciculatum hoac
bon 75% N, P va 100% K b6 sung Azotobacter
chroococcum + T. viridae + Glomus fasciculatum
c6 tong hap thu N, P va K 1an luot 1a 175,23, 42,00,
225,00 kg/ha va 189,33, 53,00, 235,00 kg/ha, cao
hon nghiém thitc bon 100% NPK theo khuyén cao,
voi 169,82, 40,15, 222,00 kg/ha [21]. Vi vay, bo
sung PHCVS - PHC két hop giam 25 hoac 50% N, P
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da gop phan ting téng hap thu N, P, K so voi doi
chtng, tuong duong hodc cao hon nghiém thitc bé
sung nam 7richoderma sp. PHCT va PHCVS - TT.

3.4. Anh hudéng ctia ndm 7Zrichoderma spp.
phan hiy cellulose tir phan hitu co vi sinh va nim
Trichoderma spp. d6i khang ndm Fusarium spp.
dén chat lugng trai khom

Nghiém thic b6 sung PHCVS - PHC va
PNDK két hop bon 100% hodc 75% N, P theo
khuyén cé4o dat luong nuoc trong trai cao lan luot
la 217 va 199 mL. Trong khi d6, lwvong nudc trong
trai ctia nghiém thtc b6 sung PHCVS - PHC va
PNDK két hop bon 25% N, P dat 146 mL, tuong
duong v6i nghiém thic b6 sung PHCVS - TT,
nghiém thic bé sung ndm 7Zrichoderma sp. PHCT
va nghiém thiic bon phan cta néng dan, voi luong
nudc trong trai dao dong 157 - 171 mL (Bang 8).

Nghiém thutc stt dung PHCVS - PHC va PNDK
két hop bon 100, 75 hoac 50% N, P, véoi TSS dao
dong 10,7 - 11,0°Brix, twong dwong v6i nghiém
thic b6 sung nam Trichoderma sp. DPHCT, voi
11,1%. Trong d6, nghiém thitc b6 sung PHCVS -
PHC va PNDK két hop bon 100 hoac 75% N, P dat
TSS cao hon so voi nghiém thitc b6 sung PHCVS -
TT va nghiém thic bén phan ctia néng dan, véi
TSS lan luot 1a 10,1 va 10,0°Brix (Bang 8).

Ham lwong vitamin C va ham luong axit téng
sO trong trai khom gitra cac nghiém thuc khac biét
khong c6 y nghia thong ké. Ham luong vitamin C

va axit téng s6 trung binh clia cac nghiém thic
khoang 8,78 - 13,0 mg/100 g va 7,04 - 8,75 mg/L,
theo thut tw (Bang 8).

Gia tri L ctila mau séc trai cta nghiém thic bo
sung PHCVS - PHC va PNDK két hop bon 50% N,
P (42,5) cao hon so vdi cac nghiém thirc b6 sung
PHCVS - TT, b6 sung nam 7richoderma sp. PHCT
va bon phan theo nong dan, vaoi 35,5, 36,0 va 34,0,
theo thtt tv. Bén canh do, nghiém thtc bd sung
PHCVS - PHC va PNDK két hop bon 100 hoac 75%
N, P voi gia tri L lan luot 1a 39,4 va 35,9, tuong
duong voi nghiém thic bé sung PHCVS - TT va
nghiém thic bd sung nadm Zrichoderma sp.
DHCT, voi 35,5 va 36,0, theo tht tv (Bang 8).
Nghiém thitc b6 sung nam Trichoderma sp.
DHCT dat gia tri mau sac trai a cao nhat, voi 10,4.
Tiép dén la cac nghiém thic sit dung PHCVS va
PNDK két hop bon 100, 75 hodac 50% N, P véi gia
tri a dao dong 8,95 - 9,53, tuong duong voi nghiém
thic bé sung PHCVS - TT, voi 9,25. Mau sac trai
co gia tri a dat thap & nghiém thitc bon phan theo
nong dan (8,70) (Bang 8). Bén canh d6, mau sic
trai c6 gia tri b ctia cac nghiém thic st dung
PHCVS - PHC va PNDK két hop bon 100, 75 hoac
50% N, P va nghiém thitc bon phan theo néng dan
lan luot 12 12,3, 12,4, 11,6 va 12,5, tuong duong voi
nghiém thitc bd sung PHCVS - TT, voi 13,6, thap
hon so vdi nghiém thitc b6 sung nam 7Zrichoderma
sp. PHCT (15,5) (Bang 8).

Béng 8. Anh huéng ciia ndm Zrichoderma spp. phan hiy cellulose tir phan hitu co vi sinh va ndm
Trichoderma spp. d6i khang nim Fusarium spp. dén chat luong trai cay khoém

Luong nuéc Vitamin Axit .
Nghiém thtc trong trai TSS C tong Gia tri mau sac

mL °‘Brix | mg/100g | mg/L L a b
bC 164¢ 10,0° 12,1 7,92 | 34,00 | 870° | 125"
DHCT +100% N, P 157¢ 11,1° 12,4 7,04 | 36,0 | 104* | 15,5
100% N, P+ PHCVS - TT 171 10,1° 12,8 7,63 | 35,5 | 9,25 | 13,6®
50% N, P + PHCVS - PHC + PNDK 146¢ 10,7 8,78 7,92 | 42,5* | 8,95 | 123"
75% N, P+ PHCVS - PHC + PNDK 199 11,0 12,3 8,75 |35,9" | 928> | 124"
100% N, P + PHCVS - PHC + PNDK 217* 10,9 13,0 7,92 |39,4"| 953" | 11,6

Mtrc y nghia * * ns ns * * *
CV (%) 11,3 4,56 19,4 13,5 | 7,25 | 496 | 128

Ghi chu: Nhwr ¢ bang 1.
Bang 8 cho thay, ham luong nudc trong trai
ctia nghiém thitc b6 sung PHCVS - PHC va PNDK

két hop bon 100% N, P dat 217 mL, thap hon so voi
két qua nghién cttu ctia Cunha va cs (2019) [22],
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b6 sung day da cac duong chat ham luong nudc
trong khom dat 386,9 mL. Tuy nhién, lwong nudc
trong trai phu thugc vao kich thuéc trai. Tuwong tu,
TSS dat 10,1 - 11,1°Brix (Bang 8), trong khi do két
qua nghién ctu ctia Cunha va cs (2019) [22] cho
thay, TSS trai khom dat 14,3°Brix & nghiém thic
b6 sung day da dinh duong. Choo va cs (2020)
[23] ciing cho biét anh hudéng ctia phan NPK trén
khom, TSS trai khom dao dong 12,65 + 0,09 dén
13,62 + 0,02°Brix. TSS ctia khom dao dong khoang
12,9 - 14,2°Brix khi khom duoc trong 3 loai dat bao
gom dat phu sa, dat than bun nudéc ngot va dat
than bun nuéc lo [24]. Doi véi khom MD2 duoc
bon PHCVS, TSS dat 12,6 + 0,4°Brix [25]. Ham
lwong vitamin C dao dong 8,78 - 13,0 mg/100 g
(Bang 8). Theo Omotoso va Akinrinde (2013)
[12], cay khom duoc bé sung 0 - 200 kg N/ha c6
ham lwong vitamin C dao dong 12,2 - 15,1 mg/100
g. Theo Sidik va cs (2020) [26], ham luong vitamin
C dao dong 24,7 - 30,8 mg/100 g. Ham luong axit
téng so6 dao dong 7,04 - 8,75 mg/L (Bang 8) trong
khi @6 Cunha va cs (2019) [22] cho biét, ham
luong axit tong s6 trong trai khom dat 0,69 g/100
mL d6i voi nghiém thic duoc cung cap day da
dinh dudng.
4. KET LUAN VA KIEN NGHI
4.1. Két luan

B6 sung PHCVS - PHC va PNDK két hop bon
50% N, P dat téng hap thu N, P, K cao hon nghiém
thiuc boén theo nong dan va tuong duong voi
nghiéem thac bd sung nadm 7Trichoderma sp.
PHCT. B6 sung PHCVS - PHC va PNDK két hop
bon 50% N, P theo KC dat TSS va ham luong
vitamin C tuong duong nghiém thic bon phan
theo nong dan va nghiém thitc b6 sung PHCVS -
TT.

B6 sung PHCVS - PHC va PNDK két hop bon
50% N, P dat TSS va ham luwong vitamin C tuong
duwong nghiém thic d6i ching.

4.2. Kién nghi

banh gia hiéu qua cua PHCVS chtra hon hop
nam 7Trichoderma spp. TC1, TC2, TC3 va phun
nam 7Trichoderma sp. TF3 két hop bon 50 - 100%

N, P theo khuyén cdo & quy mo 16n trong canh tac
khom & DBSCL.
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IMPACTS OF Trichoderma SPP. FUNGI ON NPK UPTAKES AND FRUIT QUALITIES OF
PINEAPPLES GROWN IN ACID SULFATE SOIL IN HAU GIANG PROVINCE, VIETNAM

Le Thi My Thu', Ly Ngoc Thanh Xuan? Tran Thi Huong Lan?,
Nguyen Huynh Minh Anh?, Nguyen Quoc Khuong!

! Faculty of Crop Science, College of Agriculture, Can Tho University
?An Giang University, Vietnam National University Ho Chi Minh city

Summary

The aim of the study was to evaluate the potency of the 7richoderma spp. fungal strains on NPK
uptakes and fruit qualities of pineapples. A completely randomized block design was applied,
along with six treatments, which were (i) the control, which followed the farmers’ fertilization
with no application of microbial organic fertilizers (PHCVS) and no spray of the 7richoderma sp.,
(ii) the fertilization of 100% chemical fertilizers according to recommendation (KC), added with
the PHCVS containing 7richoderma sp. of the Can Tho University (BHCT), (i) the fertilization
of 100% chemical fertilizers as KC, added with the commercial (PHCVS - TT), (iv) the fertilization
of 50% chemical fertilizers as KC, added with the PHCVS containing cellulose-degrading
Trichoderma spp. TC1, TC2 and TC3 strains (PHCVS - PHC) and the spray of Fusarium spp.
antagonizing 7richoderma sp. strains (PNDK), (v) the fertilization of 75% chemical fertilizers KC,
added with PHCVS - PHC and PNDK and (vi) the fertilization of 100% chemical fertilizers KC,
added with PHCVS - PHC and the PNDK. There were four replicates, each of which had a soil
area of 25 m?. The results indicated that the addition of the PHCVS - PHC and the PNDK with the
50% chemical fertilizers KC led to higher N, P, K uptakes of 28.1, 1.36 and 37.7 kg/ha than the
treatment following the farmers’ fertilization, but equivalent to the one added with the PHCVS -
DPHCT, whose uptake results were 175.9 - 191.6 kg/ha for N, 10.2 - 11.8 kg/ha for P and 258.9 -
313.4 kg/ha for K. The addition of the PHCVS - PHC and the PNDK with the 50% chemical
fertilizers KC the farmers’ fertilization and the one added with PHCVS - PHC. The addition of the
PHCVS - PHC and the PNDK contributed to the reduction of 50% chemical fertilizers KC.

Keywords: Acid sulfate soil, microbial organic fertilizer, pineapple, Trichoderma sp.

Nguoi phan bién: PGS.TS. Nguyén Thanh Binh

Ngay nhan bai: 23/10/2023
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NGHIEN CUU BINH DANH Pediococcus sp. DHG.4
SINH TONG HOP BACTERIOCIN

TOM TAT

Nguyén Thi Lam Doan" ", Dang Thao Yén Linh?

Bacteriocin duoc sinh tong hop béi vi khuén lactic 1a chat khang khuén an toan, khong gay di tmg
va khong gay hai cho stic khoe con nguoi, duoc ting dung trong nhiéu linh vuc khac nhau nhu
cong nghé thuc phdm, nong nghiép, y té... Chinh vi vay, nghién ctru thuc hién voi muc tiéu xac
dinh mot so dac diém hinh thai, sinh héa va phan tich trinh tu gen pheS cta chiung Pedioccocus
sp. DH6.4. Két qua cho thdy, ching DH6.4 thuoc loai Pediococcus acidilactici. Pediococcus
acidilactici DH6.4 c6 kha nang sinh chat khang khudn cé ban chat 1a bacteriocin thé hién hoat
tinh khang manh Lacfobacillus plantarum, Bacillus cereus, Listeria monocytogenes, Salmonella
typhimurium voi duong kinh vong khang khuén tir 11,41 - 17,30 mm. Nghién cttu da xac dinh
nhiét do va pH,; nuoéi cdy toi wu Pediococcus acidilactici DH6.4 @€ thu hoat tinh bacterocin cao
nhat 1a 30°C, pH,4 = 7. Ching nay c6 thé tng dung truc tiép hoac tach chat khang khuén
bacteriocin dé tmg dung trong bao quan va ché bién thuc pham.

Tt khoéa: Pediococcus, bacteriocin, hoat tinh khang khuan, pheS gen.

1. DAT VAN BE

Bacteriocin 1a chat khang khuan cé ban chat la
peptide hay protein do vi khudn san sinh duoc
téng hop & ribosome. Chung c6 kha nang tiéu diét
cac vi khuin c6 lién quan chat ché va ca cac vi
khuén khong lién quan [1], duoc ing dung trong
nhiéu linh vuc khac nhau nhu st dung lam chat
bao quan sinh hoc trong cong nghé thuc phdm [2],
hodc cac chat bé sung tang truong dong vat, thuc
vat hay cac ché phdm sinh hoc trong nong nghiép
[3]. Trong linh vuc y té, bacteriocin dang duoc tap
trung nghién cttu thit nghiém trong liéu phap diéu
tri nhiém trung va ung thu [1]. Phan lon
bacteriocin tong hop boi vi khudn Gram + dac biét
1a tir vi khuén lactic xem 1a nhém an toan [4].

Pediococcus 1a mét trong cac chi cta vi khuan
lactic, c6 kha niang tao ra mot sO bacteriocin
(pediocin) hoat dong chéong lai cac vi khudn co
moi quan hé ho hang gin va mot s6 cac nhém vi
khuian gay bénh va gay théi hong thuc phim.
Chung khong chi duoc st dung trong bao quan

' Khoa M6i treong, Truong Pai hoc Khoa hoc Ty nhién,
Pai hoc Quéc gia Ha Noi

? Trung tam Cong nghé Vit liéu, Vién Ung dung cong nghé
*Email:nlddoan@hus.edu.vn

thuc phdm ma con lam tac nhan tri lieu [5], [6].
Hon nira, bacteriocin ctia ching cé nhiéu dic diém
ly tuéng co6 thé st dung trong bao quan thuc phdm
nhu bén trong nhiét do ché bién cao, hoat dong
trong pham vi pH va noéng d6 mudi rong [7], [8].
Do ¢6 ban chat 1a peptide hay protein, bacteriocin
bi phan giai dé dang trong qua trinh tiéu hoéa va
khong gay anh hudng dén stic khoe con nguoi [9].
Hon ntta, bacteriocin thuong khong gay ra nhing
thay ddi trong san pham thuc phdm va c6 thé duoc
stt dung bo sung trong ché bién thuc phdm, gidm
cuong do cta cac phuong phap xtt ly truyén thong
nhu gia nhiét [10].

Hién nay, vi khuén lactic sinh bacteriocin van
duoc cac nha khoa hoc trong va ngoai nuéc quan
tam véi hy vong tim duoc ching loai tao ra
bacteriocin mdi, huong toi nhitng tng dung trong
bao quan va ché bién thuc pham tuoi song, dé hop,
nhiéu san phdm lén men va khong lén men khac
[11]. Chinh vi vay, nghién cttu dinh danh ching
Pediococcus sp. DH6.4 sinh tong hop bacteriocin
duoc thyc hién voi mong muén c6 thé st dung
truc ti€ép ching hodc tach chiét bacteriocin cua
ching dinh huéng ting dung trong bao quan va
ché bién thuc pham.
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2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién cttu
2.1.1. Chung vi khuén

Ching Lactobacillus plantarum JCM 1149,
Bacillus  cereus ATCC 21778,  Listeria
monocytogenes ATCC 35152 va Samonella
typhimurium ATCC 13076 duoc cung cap tir Vién
Cong nghé sinh hoc thugc Vién Han 1am Khoa hoc
va Cong nghé Viét Nam. Chung Pedioccocus sp.
DH6.4 duoc bao quan trong moi truong MRS voi
40% glycerol & - 20°C phan 1ap tir nem chua.

2.1.2. Moi truong nudi cdy

Moi treong dung dé nuoi cdy va hoat hoa cac
chung vi khuén lactic MRS (Man Rogosa Sharpe)
dich thé (g/1). Pepton: 10; cao thit: 10; cao nam
men: 5; glucose: 20; CH;COONa: 5; K,HPO,: 2;
Aminocitrate: 2; Mg,SO,. 7TH,0: 0,2; nuoc: 11; pH =
6,7. Moi truong LB dé nuoi cay vi sinh vat kiém
dinh [12].

2.2. Phuong phap nghién ctru

221 Nghién cuu dinh danh
Pedioccocus sp. DH6.4

2.2.1.1 Xac dinh mot sé dic diém cua ching

chiung

Chung vi khuén lactic duoc nuéi cdy trén moi
truong MRS agar, sau 18 - 24 gio, tién hanh quan
sat hinh thai khuin lac. Hinh dang t€ bao duoc
quan sat trén tiéu ban nhuom Gram. Ngoai ra,
catalase, kha nang di dong va 1én men mot s6 loai
duong cting duoc kiém tra [13].

2.2.1.2. Phan tich trinh tir gen pheS

Phuong phap xac dinh trinh ty gen pheS duoc
dung dé xac dinh loai vi khuidn Pedioccocus sp.
DH6.4 duwoc ma héa (R42607) nhu miéu ta clua
Nguyen va cs (2013) [14].

Tich chiét ADN- ADN genomic ctia chung
duoc tach chiét theo phuong phéap cia Gevers va
cs (2001) [15]. Chat luong va do tinh sach ADN
duoc kiém tra bing cach dién di trén gel 1,0% w/v
agarose trong 45 phut ¢ dién thé 75V cta 5,0 pL
ADN tron véi 2,0 uL loading dye.

Khuéch dai PCR cho gidi trinh tw gen pheS.
DPoan gen pheS duoc nhan 1én véi moéi xuoi 1a pheS
21F (5-CAYCCNGCHCGYGYATGC-3) va moi

nguoc pheS 22R (5-CCWARVCCRAARGCAAAR
CC-3) [16]. Phan ung duoc tién hanh véi ADN
pha loang (OD=1,0). Thé tich PCR ctia 50 pl gom:
5,0 ul caa 10x PCR buffer (15 mM MgCl,), 5,0 ul
deoxynucleoside triphosphates (2 mM ctia moi
loai ANTP), 0,5 pL ctia méi moi (50 uM), 1 uL Taq
polymerase (1U ul?), 37 pL nuéc cat va 1 ul caa
dung dich ADN. Sir dung may GenAmp PCR 9600
thermocycler (Applied Biosystem). Chu trinh
nhiét bao gdm: (1) 5,0 phut ¢ 95°C, (2) 3 chu trinh
1,0 phut & 95°C + 2,0 phut 15 giay & 46°C + 1,0 phut
15 giay & 72°C, 30 chu trinh 35 giay & 95°C + 1,0
phat 15 gidy & 46°C + 1,0 phut 15 giay & 72°C, (4)
cudi cuing 7,0 phut 72°C [16]. San pham PCR duoc
kiém tra bang cach 14y 5 pl san pham PCR véi 2,0
ul ctia loading dye, dién di trén gel agarose 1,0% &
75V trong 45 phut. Marker st dung Ia
SmartLadder, Eurogentec, Searing, Bi.

Sau khi kiém tra néu san phdm PCR co kich
thuéc dung nhu kich thudc cia doan gen pheS sé
duoc tinh sach nho hé thong mang loc Nucleofast
96 PCR (Macherey - Nagel). Dé giai trinh tu gen
pheS san phdm PCR vira tinh sach & trén sé duoc
chay PCR lan thit hai. Sau d6, 10 ul san phdm PCR
cho méi xuo6i va 10 pl san phdm PCR cho moi
nguoc dugc chuyén vao 02 giéng cua dia 96 giéng
va thém 45 pl sung dich SAM, 10 ul XTerm. Giai
trinh ty duwgc thuc hién nho may ABI PRISM 3100
(Applied Biosystem) [14].

S6 lieu trinh te thoé duoc chuyén dén
AutoAssemble software 1.40 (applied Biosystem),
trinh tu lién tuc cta gen pheS duoc xac dinh bang
chuong trinh Bionumeric 5.1 (Applied Maths).
Trinh ty gen so sanh voéi cac loai trong ngan hang
gen BCCM/LMG cua Pai hoc Gent (Bi), so sanh
chudi ADN nay v6i ngan hang trinh tu nucleotit
quoc té dé xac dinh loai c6 méi lién quan gan nhat
[14].

2.2.2 Khao sit kha nang khang vi khuan kiém
dinh cua chung Pedioccocus sp. DH6.4

Kha niang khang vi khuin kiém dinh theo
phuong phap khuéch tan trén thach duoc miéu ta
béi Hernandez va cs (2005) [17] voi cac vi khuin
kiém dinh Lactobacillus plantarum JCM 1149,
Bacillus  cereus ATCC 21778,  Listeria

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 1/2024 47



KHOA HOC CONG NGHE

monocytogenes ATCC 35152 va Samonella
yphimurium ATCC 13076 [17]. Kha nang khang
khuén cta chung duoc xac dinh tai thoi diém nuoi
cay 18 - 20 gio & 30°C trong moi treong MRS 16ng.
Hoat tinh khang khudn duoc thé hién qua vong
khang khuén xuat hién quanh giéng thach va duoc
x4ac dinh bang hiéu so6 gita duong kinh vong
khang khuén va duong kinh giéng thach D-d (D
la duong kinh vong khang khuidn (mm), d la
duong kinh giéng thach (mm)).

2.2.3. Khang dinh Pedioccocus sp. DH6.4 sinh
bacteriocin

Dich nuoi cay cac ching tai thoi diém nuoi cay
18 - 20 gio sau khi da tht c6 hoat tinh khang
khu4n bang phuong phap khuéch tan thach duoc
xtt ly véi enzyme protease K theo Marwa va cs
(2015) [18], v6i nong do 1 mg/ml dich nuoi cay,
gitt & 37°C trong thoi gian 2 gio, sau d6 dun nong &
100°C trong 3 phut dé loai bé cac tac dong con lai
ctia protease K. Mau duoc kiém tra hoat tinh
khang khu4n bang phuong phap khuéch tan trén
dia thach nhu da mo ta & muc 2.2.2 voi vi khuin
chi thi Lactobacillus plantarum JCM 1149. Néu
giéng thach khong thé hién kha niang khang
khuén cho thay, chat khang khuin c6 thé c6 ban
chat 1a protein nén da bi phan giai boi protease K.
boi chung (BC) 1a chi c6 dich nuéi ciy ching
DH6.4 khong bé sung enzyme.

224. Anh huong cia nhiét do, pH dén khi
ndng sinh truong va sinh tong hop bacteriocin cua
chung Pedioccocus sp. DH6.4

2.24.1. Anh huong cua nhiét do

Chung DH6.4 duoc nudi cdy trong moi truong
MRS dich thé & cac nhiét do 10°C; 20°C; 25°C;
30°C; 37°C; 40°C; 45°C. Sau 24 gid nudi cdy, xac

dinh kha nang sinh truong (ODgy,,), hoat tinh
bacteriocin (AU/mL) [19], [20].

2.2.4.2. pH ban diu moi truong nudi cdy

Ching DH6.4 duwoc nuéi trong moéi truong
MRS dich thé c6 dai pH: 4; 5; 6; 6,7; 7; 8; 9; 10 va
nuodi & diéu kién nhiét do t6i wu da xac dinh ¢ thi
nghiém 2.2.5.1. Sau 24 gi¢ nuoéi cdy, lay dich nuoi
cy ra va xac dinh cac thong s6 ODgy,,, hoat tinh
bacteriocin (AU/mL) [19].

2.2.5. Phuong phap xac dinh don vi hoat tinh
bacteriocin

Dich nuéi cay vi khuidn duoc pha loang theo
hé so 2 va nhod vao cac giéng trén dia moi truong
MRS da chtra vi khuan kiém dinh Lb. plantarum
JCM 1149. Sau 24 gio, hoat tinh bacteriocin
(AU/ml) duoc tinh theo cong thic: (AU/ml) = 2" *
1000/V [21], [22].

Trong do6: 2" 1a do pha loang theo hé s6 2 lon
nhat cia mau con xuat hién vong khang khuan; V
1a thé tich dich nuoi cdy da nho (ul).

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Nghién ctru dinh danh chiing Pedioccocus
sp. DH6.4

3.1.1. Pac diém hinh thdi khuan lac, t€ bao va
mot s6 diac diém khac cua ching Pedioccocus sp.
DH6.4

Khuin lac chiang DH6.4 hinh tron 16i, mau
trang, d >1 mm, té bao hinh cau, sap xép doi, t
hodc dam, vi khudn Gram +, catalase am tinh,
khong di dong. Cé6 kha nang lén men duong
glucose, lactose, ribose khong c6 kha nang 1én
men duong maltose (Bang 1 va hinh 1). Cac dac
diém trong bang 1 so sanh voi bang phan loai cia
Holland va cs (2011) [23], chiing nay buoc dau co
thé xép thuoc chi Pediococcus.

Bang 1 Mot s6 dic diém cta ching vi khudn DH6.4

Cac chi tieu bac diém ctia chung DH6.4
- Hinh dang Tron 16
1. Khuén lac - Mau sac Mau tring
- Kich thudéc d>1 mm
9 Té bio _ermEl d:ing‘ _ AP.Iml,l Calvl ’
- Sap xép té bao Xép doi, ti hoac dam
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3. Nhuom Gram

4. Di dong

5. Hoat tinh catalase

Glucose

6. Kha nang lén men Lactose
mot s6 duong Ribose
Maltose

Ghi chu: + Co kha nang; - khong co kha nang.

a. Hinh thai khuin

b. Hinh thai té bao

Hinh 1. Hinh thai khuén lac va t€ bao ctia chiing vi khudn DH6.4

3.1.2. Phan tich trinh tir gen pheS
3.1.2.1. San pham PCR doan gen pheS

M. Marker

1,2. DH6.4
400 bp—> 450 bp
200 bp—

Hinh 2. San phdm PCR doan gen pheS cia chiing
DH6.4 trén gel agarose 1,0%

Sau khi ADN cta ching DH6.4 duoc tach
chiét, tién hanh nhan doan gen pheS voéi cac doan
moi va theo cac budc nhu & muc 2.2.1.2.

Két qua dién di san phdm PCR da thu duoc
mot bang khoang 450 bp (Hinh 2) twong tng voéi
kich thudc ctia doan gen pheS|[24].

3122 Gidi trinh tw ADN cua ching
Pedioccocus sp. DH6.4 va xac dinh lodi

San pham PCR c¢6 kich thuéc dung nhu kich
thudc ctia doan gen pheS sé duoc tinh sach, chay
PCR voi moi pheS 21F va moéi pheS 21R tach biét
va st dung chuwong trinh nhiét nhu da miéu ta
trong muc 2.2.1.2. Trinh tu gen pheS cta vi khuin
DH6.4 duoc xac dinh (Hinh 3) so sanh véi ngan
hang trinh tu nucleotit quoc té National center for
biotechnology information ching nay c6 méi quan
hé gan nhat véi loai Pediococcus acidilactici (Bang
2).

GCAGGATACTTTTTACCTTACTGACGAAGTCTTAATGCGTTCGCAAACTTCTCCAGTACAAGCCCG

GACAATGGAAAAGCATGACTTTAGTAAGGGACCGCTAAAAATGATTTCTCCAGGCGTGGTTTACCG

GCGGGATACGGACGATGCAACTCATTCGCATCAATTCCACCAAATCGAAGGATTGGTAATTGATAA

AAACATTACCATGGGTGATTTGAAGGGGACATTGATTACGATGGCAAAGGAACTATTTGGCGATCG

TTTTGAAGTTCGCCTGCGTCCTAGTTACTTTCCATTCACCGAACCATCGGTAGAAGCAGACGTAAC

GTGCTTTAACTGCATGGGCAAGGGTTGTTCAGTTTGCAAAAATACCGGTTGGATTGAAGTGCTC
Hinh 3. Trinh tu nucleotide pheS gen ctia chiing DH6.4
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Bang 2. Pinh danh loai ctia chiing DH6.4 nh¢ so sanh véi ngan hang trinh tu nucleotide (National center
for biotechnology information)

Ching | Loai c6 méi quan hé gan nhat % ID Accession numbers
Pediococcus acidilactici 100 CP035151.1
DH6.4 Pediococcus acidilactici 99,75 CP035154.1
Pediococcus acidilactici 99,75 CP021529.1
Pediococcus acidilactici 99,49 CP033438.1
Bg.%.%.%. 8.8 8 .3 8.8 F
o Pediococcus cellicola LMG 22956 T
Pediococcus argentinicus R-24310T
9_9[ Pediococcus parvulus LMG 13387
o o Pediococcus ethanolidurans LMG 23957
' ml Pediococcus damnosus LMG 16740
Pediococcus parvulus LMG 11486T
Pediococcus pentosaceus LMG 10478
s Pediococcus pentosaceus LMG 13377
619 100l Pediococcus pentosaceus LMG 13652
981 Pediococcus pentosaceus LMG 17237
274 Pediococcus pentosaceus LMG 10634
Pediococcus pentosaceus LMG 11488T
109 @| Pediococcus inopinatus LMG 22104
87.3] Pediococcus inopinatus LAB 1451
Pediococcus damnosus LAB 1449
007 Pediococcus acidilactici LMG 13369
c0d "R-42607 (DH6.4)"
© Pediococcus acidilactici LMG 6411
Pediococcus acidilactici LMG 11384

Hinh 4. Cay phat sinh chiing loai ctia Pedioccocus sp. DH6.4 so sanh trinh ti gen pheStrong ngin hang
gen BCCM/LMG

Két qua & bang 2 twong dong voi két qua &
hinh 4 khi so sanh trinh ti gen pheS ctia ching
DH6.4 v6i cac ching trong ngan hang gen
BCCM/LMG ctia bai hoc Ghent (Bi). Cu thé,
ching c6 trinh tu twong dong la 99,7% voi
LMG13369 va 99,4% voi LMG6411 va LMG11384
thuoc loai Pediococcus acidilactici Nhu vay,
ching DH6.4 duwoc dinh danh loai Pediococcus
acidilactici. Pediococcus thuoc nhom vi khuén
lactic an toan hay duoc coi la probiotic [25]. Co
nhiéu chtng thuoc chi Pediococcus tao ra protein
goi 1a pediocin va duoc coi 1a chat khang khuin
hiéu qua [5], [25]. Trong Pediococcus cé loai P,
acidilactici hay duwoc st dung trong qua trinh lén
men cac san phdm cé ngudn goc tir thuc vat va
dong vat nhu rau bap cai mudi chua, thit lén
men... [26], [27].
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3.1.3. Khd nang tong hop bacteriocin cua
Pediococcus acidilactici DH6.4

3.1.3.1. Ddnh gid kha nang khing mot so vi
khuan kiém dinh

P, acidilactici DH6.4 duoc kiém tra kha niang
khang khuidn voi 4 vi khuidn kiém dinh Ia
Lactobacillus plantarum, Bacillus cereus, Listeria
monocytogenes va Salmonella typhimurium. Két
qua cho thdy, ching nay cé kha nang doi khang
duoc voi ca 4 chiing vi khuan kiém dinh véi duong
kinh vong khang khuén tir 11,41 - 17,30 mm, dic
biet khang véi vi khuan gay ng¢ doc thuc phadm B.
cereus 16,32 mm va S. typhimuriun 15,09 mm L.
monocytogenes 11,41 (Bang 3 va hinh 5).

Két qua ¢ bang 3 phu hop voi két qua nghién
ctiu cua Qiao va cs (2022), theo @6 P. acidilactici
CCFM18 c¢6 kha nang Kkhang Listeria
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monocytogenes 12,0 mm. Hoat tinh khang khu4n
cia pediocin tr ching nay chong lai L
monocytogenes cé trong thit bo, xuc xich va cac
san phdm thit, ciing nhu trong cac san phim tir
stta [28]. Theo Holland va cs (2011), bacteriocin
cta P, acidilactici co phé hoat dong rong chong lai
cac chang thuoc chi Lactobacillus, Leuconostoc,

Micrococcus, Enterococcus, Staphylococcus, Bacillus,
Clostridium, Lactococcus, Propionibacteria va
Listeria [23]. Nghién cttu cta Vo Ngoc Chi va cs
(2021) cho thay, Pediococcus pentosaceus duoc
phan lap tir nem chua Thi Puc c6 kha nang khang
B. cereus 16,07 mm va S. typhimuriunla 12,80 mm
[10].

Bang 3. Kha ning khang mét sd vi khudn kiém dinh ctia chiing P, acidilacticiDH6.4

. . Lactobacillus plantarum | Bacillus cereus Listeria San.Jone].]a
Vi khuan JCM 1149 ATCC 11778 monocytogenes typhimurium
ATCC 35152 ATCC 13076
Duong kinh
vong khang 17,30 + 0,31 16,32 + 0,25 11,41 + 0,20 15,09 + 0,28
khuén (mm)

a. Bacillus cereus

b. Listeria monocytogenes

c. Salmonella typhimurium

Hinh 5. Khiang mét s6 vi khudn gay ngo doc thie thdm cta ching P, acidilacticiDH6.4

3.1.3.2. Nhan biét bacteriocin

Do ban chat bacteriocin 1a peptide hay protein
[1] sé chiu tac dong clia enzyme phan hiy protein
nén dé khang dinh chiing DH4.6 sinh bacteriocin

thi nghiém duoc tién hanh nhu moé ta & muc 2.2.3.
boi ching (BC) 1a chi cé dich nuéi cdy ching
DH6.4 khong bo sung enzyme.

Hinh 6. Anh hudng protease K dén chét khang khudn ctia P, acidilactici DH6.4
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Két qua cho thiy, cac mau sau khi 4 véi
protease K déu bi mat hoat tinh khang khuén véi
chung vi khu4n kiém dinh, trong khi d6, mau doi
chimg khong bé sung enzyme van xuat hién vong
khang khuan (Hinh 6).

Theo Anastasiadou va cs (2008), chat khang
khuan sinh ra boi Pediococcus acidilactici NRRL
B5627 c6 ban chat 1a protein nén khi xtt ly voi
protease K thi bi mat hoat tinh khang khuan hoan
toan [29]. Nghién cttu ctia Marwa va cs (2015) cho
thay, chat khang khudn duoc sinh ra béi ching
Lactobacillus acidophilus DSM 20079 c6 ban chat
1a protein [18]. Do do, khi chat khang khu4n nay
duoc xtt ly voi protease K da bi mat hoan toan hoat
tinh khang khuin voi Staphylococcus aureus,
Bacillus subtilis va Escherichia coli. Nhu vay, chat

khang khuin duoc sinh ra boi ching DH 6.4 cé
ban chat 1a protein va c6 thé 1a bacteriocin.

3.2. Anh hudng ctia mét s6 yéu t6 dén kha
ning sinh truedng va sinh téng hgp bacteriocin ctia
P. acidilacticiDH6.4

Kha nang sinh bacteriocin ctia Pediococcus.
spp chiu anh huwong manh cta diéu kién nuoi cay
nhu nhiét do, pH va thanh phan moéi treong [7],
[30]. Chinh vi vay, nghién cttu nay buéc dau danh
gi4 anh hudng cua nhiét do va pH ban dau dén su
kha nang sinh trudng va sinh téng hop bacteriocin
cua chung P. acidilacticiDH6.4

3.2.1. Anh huéng ciia nhiét dé nuoi cay

Két qua cho thay, kha ning sinh trudng va
sinh téng hop bacteriocin ctua chung P. acidilactici
DH6.4 chiu anh huong kha nhiéu ctia nhiét do.
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Hinh 7. Anh huéng ciia nhiét do nudi cdy dén kha ning sinh trudng (A) va sinh tdng hop bacteriocin (B)
cuia ching P. acidilactici DH6.4

Ching c6 kha niang sinh truong, phat trién tie
dai nhiét do 10 - 45°C. O’ 50°C, chiing DH6.4 khong
c6 kha nang sinh truéng va sinh bacteriocin. Tai
nhiét do 10°C, chung van sinh truéng va sinh
bacteriocin, tuy nhién kha nang sinh truéng va
sinh bacteriocin rat yéu (OD=0,40, AU=100).

Kha nang sinh truong cta ching DH6.4 dat
cuc dai & 30°C (OD=2,38), ciing & nhiét do nay,
kha nang sinh bacteriocin la cuc dai
(AU/mL=1600). Nhu vay, nhiét do t6i wu cho sinh
truéng va sinh téng hop bacteriocin ctia ching
DH6.4 1a 30°C duoc dung cho nghién ctru tiép
theo. Mot s6 nghién cttu da chi ra nhiét do toi uu
cho san sinh pediocin AcH tu P. acidilactici H 1a

30°C [31], pediocin SAl tir chang P. acidilactici
NRRL B5627 cting & 30°C [29], pediocin ti P,
pentosaceus ACCEL & nhiét do 37°C [32]. Tuy
nhién, theo Papagianni va Anastasiadou (2009),
nhiét do t6i wu cho sy sinh truéng cta P,
acidilactic phan lap tir stra va thuc vat 1én men cé
thé len t6i 40°C [5].

3.2.2. Anh hudng ctia pH ban ddu moi truong
nuoi cay

Viéc san sinh bacteriocin ctia chiing ciing chiu
anh huodng 16n boi pH ban dau moi truong nudi
cay (pH,4), vi pH anh huéng dén su tiéu thu chat
dinh duong va dén su sinh truong ctia cac ching
sinh bacteriocin [33], [34]. Theo Guerra va Pastrana
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(2002), viéc san sinh bacteriocin thuong lién quan
dén su tang trudng clia cac ching, nén cac diéu
kién t6i wu héa qua trinh sinh trudéng sé toi uu hoa
viéc san xuat bacteriocin [35].

Két qua chung DH6.4 & pH,, = 4 hoac pH,, =
10 khong phat trién, pH,,= 5 chling phat trién yéu,
khong téng hop bacteriocin (OD = 0,17, AU = 0).
Khoang pH,, thich hop cho sinh truéng va téng
hop baceriocin cuia ching DH6.4 tix 6,7 (OD = 2,34,
AU = 1600) dén 7 (OD = 2,39, AU = 1.600). Kha
nang sinh truong va téng hop bacteriocin cta
chiing DH6.4 dat cuc dai tai pH,, bing 7. O pH,,=
9, chung sinh truong yéu nhung van sinh
bacteriocin (OD = 1,2, AU = 400). Vi vay, pH,, moi

truong nuodi cdy bang 7 1a pH thich hop cho chiing
DH6.4. Day ciing 1a dai pH thich hop cho mot so6
chung vi khun lactic sinh bacteriocin, két qua nay
pht hop voi két qua nghién ctu ctia Biswas va cs
(1991), theo @6 hoat tinh bacteriocin pediocin cao
nhat cta ching P. acidilactici H & pH ban dau la
6,5 [36]. Nghién ctu cta Nel va cs (2001) cho
thay, hoat tinh bacteriocin cao nhat caa ching P.
damnosus NCFB 1832 dat duoc pH 6,7, trong d6
hoat tinh thap nhat pH ban dau 1a 4,5 [37]. Theo
Mandal va cs (2008), pediocin NV5 duoc sinh ra tu
chung P. acidilactici LAB c6 muc bacteriocin t6i
uu dat duoc khi pH ban daula 6,6 +0,2 [19].

3
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Hinh 8. Anh huéng ctia pH,, dén kha ning sinh truéng (A) va sinh téng hop bacteriocin (B) ciia chiing
P, acidilacticiDH6.4

4. KET LUAN

Chung vi khuédn Pedioccocus sp. DH6.4 da thé
hién kha nang sinh chat khang khuan bacteriocin
khang manh Lactobacillus plantarum, Bacillus
cereus, Listeria ~monocytogenes, Salmonella
typhimurium véi dudng kinh vong khang khuan tir
11,41 - 17,30 mm. Véi mot so diac diém hinh thai té
bao, khudn lac, dac diém sinh héa va phan tich
trinh tw gen pheS cho thay, ching nay thuoc loai
Pediococcus acidilactici. Bén canh do, nghién ctu
ciing xac dinh diéu kién nuoi cdy thich hop dé
ching Pediococcus acidilactici DH6.4 sinh
bacteriocin tot nhat 1a 30°C, pH 7.
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IDENTIFICATION RESEARCH Pediococcus sp. DH6.4 BACTERIOCIN BIOSYNTHESIS
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National Center for technological progress.
Summary
Bacteriocins are biosynthesized by lactic bacteria that are a safe antibacterial substance. They do
not cause allergies and harm to human health. They can be applied in many different fields such
as food technology, agriculture, health... Therefore, the research was conducted to identify some
morphological, biochemical characteristics and analysed pheS gene sequencing of Pedioccocus
sp. DH6.4. The results have shown this strain belong to Pediococcus acidilactici. Pediococcus
acidilactici DH6.4 has the ability to produce bacteriocin with strong antibacterial activity against
Lactobacillus plantarum, Bacillus cereus, Listeria monocytogenes, Salmonella typhimurium
antibacterial ring diameters from 11.41 - 17.30 mm. Besides, this study identified the optimal
temperature 30°C, pH,,; = 7 for the growth and maximal bacteriocin activity of Pediococcus
acidilactici DH6.4. This strain or extracted bacteriocin compound have potential apply for
preservating and processing food.
Keywords: Pediococcus, bacteriocin, antibacterial activity, pheS gene.
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ANH HUOGNG CUA NHIET DO VA THOI GIAN BEN
HIEU QUA TRICH LY VA CHAT LUONG DAU BO HASS
(Persea americanad)

Nguyén Thanh Truc!, Huynh Thi Hoa’,

Cao Thi C4m Tién!, Nguyén Thi Thuy Dung!, Nguyén Thj Van Linh® *

TOM TAT

Dau bo 1a mot san pham c6 gia tri dinh dudng va gia tri st dung cao nhung hién chua dwoc
thuwong mai rong rai. Trong nghién cttu nay da thuc hién khao sat anh hudéng cta qua trinh trich
ly dau bo bang dung moi hexane. Thi nghiém duoc quy hoach toan phan véi hai nhan t6 gom thoi
gian va nhiét do trich ly v6i ba mic khao sat. Cac chi tiéu danh gia bao gém hiéu suat thu hoi chat
béo, chi s6 AV va PV. Két qua cho thdy, su gia ting nhiet do va thoi gian trich ly sé 1am tang hiéu
sudt thu héi chat béo va chi s6 AV, PV. Tuy nhién, nhiét do trich ly qua cao sé lam giam hiéu suat
thu héi va chi s6 PV. Diéu kién trich ly t6i vu duoc x4ac dinh & khoang nhiet do tir 64.102 -
66.426°C trong 30 phut sé thu duoc hoi duoc 91,247 - 91,465% chat béo voi chi s6 AV, PV dat yéu
cau chat luong ciua dau thuong mai. Két qua da cho thdy, tiém nang cao trong san xuat thuong

mai dau bo.
Tt khoéa: AV, dau bo, hexane, PV, trich ly.

1. BAT VAN BE

Bo duoc biét dén 1a loai trai cay c6 ham luong
dinh duong cao, chita 30% chat béo, 4% protein,
4,8% carbohydrate va 1,4 - 3,0% chat xo, dic biet
chtra cac hop chat phytochemical quan trong voi
ham luwong cao nhu carotenoids, chlorophyll,
polyphenol, tocopherols va phytosterol. Ngoai ra,
bo con 1a ngudn cung cip cac duong chat khac
nhu vitamin C va kali [1]. M6t trong nhimng dic
diém néi bat ctia loai trai cay nay la co ham luong
lipid cuc ki cao (10 - 30%). Thanh phan béo trong
trai bo c6 chita ham luong l6n axit béo khong bao
hoa don (MUFA) voi 71% MUFA, 13% axit béo
khoéng bao hoa da (PUFA) va 16% axit béo bao hoa
(SFA) [2]. Dau trai bo con gitr lai duoc hau hét cac
chat phytochemical va carotenoids c6 trong trai
cay. N6 ciing chua B-sitsterol, lecithin, chita 20 loai
khoang chat va vitamin can thiét [3]. Chiung mang
lai nhiéu hoat tinh chéng oxy héa manh, giup giam
cac bénh nhu thoai héa hoang diém tudi gia, chat
diép luc gép phan gidm nguy co mic bénh ung

" Truong Pai hoc Nguyén Tat Thanh
" Email: ntvlinh@ntt.edu.vn

thu... [4]. Theo Woof va cs (2009) [4], dau bo tho
c6 diém boc khoi cao (> 250°C) phu hop ché bién
cac mon chién, ap chao, nuwong va quay. Huong vi
ctia dau bo tho co6 thé thay déi tir hwong co dén vi
giong nam hoac hat dé giup phu hop dé ché bién
hodc cung salad, nudc x6t. Viec bo sung chat béo
tot vao bira an hang ngay giup co thé hap thu tot
carotenoids (o-caroten, B-caroten va lutein), dong
thoi giup ich duoc rat nhiéu cho sic khoe, sic dep.
Maic du c6 gia tri cao nhung viéc thuong mai san
phiam dau bo hién van chua phd bién. Cac cong
trinh nghién ctu lién quan dén thu nhan va san
xuat dau bo van con han ché. Trén thé gioi ciing
ap dung da dang nhiéu phuong phap khac nhau dé
thu nhan dau bo nhu stt dung luc ly tam va c6 ho
tro enzyme trong qua trinh thu nhan dau bo, trich
ly bang dung moi hexane hodc bang chat 16ng siéu
toi han,... hiéu suat thu nhan dat dang ké nhung
van con nhiéu kho khin trong nang cip quy mo
thuc hién. Tai Viét Nam, nghién cttu ctia Thai Van
Dtrc va cs (2016) [5] da chi ra san xuat dau bo tho
bang phuong phép trich ly voi hexane thu duoc
hiéu suat cao nhat, dat 30% nhung thoi gian thuc
hién mat 4 gio 34 phut. Gan day, nghién ctru cia
Nguyén Thi Truc Loan va cs (2023) [6] da tién
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hanh d@anh gia thanh phan ho4 hoc va kha nang
thu nhan dau bo tir qud bo sap da xanh bang
phuong phap siy két hop ¢ép lanh. Déi véi san
phdm giau gia tri dinh duéng nhu bo voi thoi gian
ché bién kéo dai c6 nguy co cao trong viéc giam
chat luwong sinh hoc ctia san pham.

Thoi gian gan day, bot bo da dwoc san xuat
thanh cong bang cach ap dung nhitng d6i moi
trong ky thuat sdy dé gitr lai chat lwong dinh
dudng va cam quan cao ¢ san pham [7], [8]. Diéu
nay mo ra tiém nang trong viéc thu nhan san phdm
dau bo tho chat lwong tot hon. Vi vay, muc dich
cua nghién ctu nay la st dung bot bo Hass san
xuat tir puree bo Hass sdy ¢ nhiét do cao lam vat
lieu nghién ctru. Cac thong s6 quan trong cta qua
trinh trich ly bang dung moéi hexane nhu nhiét do
va thoi gian duoc khao sat dé chon lua & diéu kién
tot nhat trong san xuat dau bo Hass.

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

Bo Hass (Persea americana) duwoc st dung
trong nghién cttu nay duogc trong va thu hoach tai
tinh Lam Dong. Bo tiép nhan c6 mau siac vdé xanh
dam hoac tim tia, khéng bi dap nat hay hu hdng.
Sau khi ti€p nhan sé tiép tuc qua trinh u chin tu
nhién. Sau 4 - 5 ngay 14, bo dat d6 chin phu hop
dua vao nghién ctu, giai doan nay thit bo c6 cau
tric mém, phan vo va hat dé dang tach khéi phan
thit bo. M6i nam, bo Hass chi c6 mot mua thu
hoach tit thang 9 dén thang 12. Trong giai doan
nay, bo duoc van chuyén vé phong nghién ctru dé
xt ly va trir dong. Bo chin duoc 10t vo, bo hat, cat
lat méng 2 mm va ngam trong dung dich NaHCO,
5% trong 30 phut. Tiép do6 sé rta lai va chan hoi
trong 5 phut. Sau qua trinh chan thit bo sé duoc
lam lanh nhanh va nghién thu puree. Toan bo
puree dugc tron dé dam bado su dong nhat cua
nguyén liéu ban dau, sau d6 puree bo dugc dong
g06i vao tui nhua véi moi tui 100 g va triv dong o -
18°C. Dé thu bot bo, puree sé duoc ra dong va trai
trén 16p nhya mong. Tac nhan gia nhiét 1a nwoc
nong & 90°C, nhiét tir nwdc néng sé truyén qua lop
nhua, tai day xay ra qua trinh dan nhiét va phat xa
nhiét dé truyén nhiét cho lop puree bo, tao dong
luc cho qua trinh boc hoi nudc. Qua trinh say dimg

lai khi san pham c6 do 4m dat < 5%. Cac manh bo
say kho duoc nghién thu bot bo dé st dung trong
nghién ctru.

2.2. Héa chat

Hoa chat chinh dung trong nghién cttu gom:
Hexane (d0 tinh khiét trén 99,7%), diethyl ether
(do tinh khiét trén 99,0%), ethanol (d¢ tinh khiét
tren 99,5%), chloroform (d¢ tinh khiét trén 99,0%),
natri thiosulfate pentahydrate (d6 tinh khiét trén
96,0%), natri hydrogencarbonate (d0 tinh Kkhiét
trén 99,5%), acetone (do tinh khiét trén 99,5%), axit
acetic (do tinh khiét tréen 99,5%), kali iodide (do
tinh khiét trén 99,0%) c6 nguon goc Trung Quéc va
nuoc cat dat chuan phan tich.

2.3. Quy hoach thuc nghiém

O nghién ctu nay, thi nghiém duoc quy hoach
toan phan, 2 nhan t6 gom nhiét do trich ly va thoi
gian trich ly v6i 3 mitc khao sat duwoc trinh bay &
bang 1. Viéec st dung phuong phap bé tri thi
nghiém nay 1a dé danh gia anh hudng cta timg
nhan t6 va su tuong tac giita cac nhan t6 khao sat
voi nhau. Trong d6 nhiét do thap (1) 1la 30°C,
trung binh (0) la 50°C va muc cao (1) 1a 70°C va
nhan t6 thoi gian véi mac thap (1) 1a 30 phut,
trung binh (0) 1a 120 phut va mic cao la 210 phuit.
Céc thi nghiém duoc tién hanh lap 3 lan. Bot bo
(10 g) duoc trich ly voi ti 1é 1: 30 (g/mL). Sau d6,
dem mau di tach dung moéi va thu hoi chat béo tho.
Dau bo tho sé dem di phan tich cac chi tiéu AV,
PV va xac dinh hiéu suat thu hoéi.

Bang 1. Quy hoach thuc nghiém ciia nghién ctru
anh hudéng cac nhan t6 dén cac phueong phép trich

ly chét béo tir qua bo véi céc bién ma héa
Thi nghiém Nhiét do Thoi gian
{©)

1 -1 -1
2 -1

3 -1 1
4 0 -1
5 0 0
6 0 1
7 1 -1
8 1 0
9 1 1

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



KHOA HOC CONG NGHE

2.4. Phuong phap phan tich cac chi tiéu

Xdc dinh ham lirong béo tong:

Ham lwong béo tong duoc xac dinh theo
phuong phép chiét soxhlet theo TCVN 10730:2015
[9].

Xdc dinh do am:

bo 4m duoc xac dinh bang phuong phap sy
dén khoi lwong khong ddi theo AOAC 934.01 [10].

Xdc dinh hiéu sut thu hoi chat béo:

Hiéu suat thu hoi chat béo cua dau bo Hass
(H, %) duoc xac dinh nhu sau:

Khéi lrong béo di thu nhin (g) (6]
Khoi hrong beo téung trieoc khi trich 1y (g)

Xdc dinh chi s6 acid cua diu bo (AV):

Chi s6 acid (AV) c6 trong dau duoc xac dinh
dua tren TCVN 6127:2010 [11] voi mot s6 thay déi.
Hoa tan mau dau bo biang 10ml hén hop diethy
ether/ethanol theo ty 1é 1: 1 dé hoa tan chat béo.
Chuan do hon hop bang dung dich KOH 0,01 N
trong ruou voi 5 giot chi thi phenolphthalein cho
dén khi dung dich c6 mau hong bén trong 30 giay.
Chi s6 AV duoc tinh theo cong thirc sau:

561X CXV
- @

m

H(_n.ﬁ} =

Trong do: C 1a nong do cia dung dich chuén
KOH da st dung (N); V 1a thé tich ctia dung dich
chuidn KOH da st dung (mL); m la khoi luong
mau phan tich (g).

Xdc dinh chi so peroxide (PV)

Chi s6 peroxide (PV) trong dau duoc xac dinh
dua tren TCVN 6121:2018 [12] voi mot s6 thay déi.
Hoa tan mau bang 15 mL hén hop axit acetic:
chloroform (ti 1é 2: 1). Sau d6 thém vao 1 mLKI
bao hoa va lac manh. D€ yén dung dich 5 phut roi
thém 15 ml nudc va vai giot dung dich ho tinh bot
1%, 1ac manh. Tién hanh chuin do dung dich mau
bang dung dich chuin natri thiosulfate 0,002 N
cho dén khi mat mau tim dic trung cua iodine.
Tién hanh déng thoi mau doi chung, thay chat béo
bang nuoc cat. Chi s6 PV duoc tinh theo cong thic
sau:

_ (AW xT ©

m

PV X 100

Trong do: V, la thé tich dung dich natri
thiosulfat dung dé chuin do mau doi ching (mL);
V, 1a thé tich dung dich natri thiosulfat dung dé
chuian d6 mau phan tich (mL); T la nong d6 cua
dung dich natri thiosulfat da st dung (N); m la
khoi lwong ctia mau phan tich (g).

2.5. Xtr Iy s6 lieu

Dit liéu thuc nghiém duoc phan tich héi quy
tuyén tinh biang phan mém Design-Expert phién
ban 13.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Chat lwong bot bo Hass trong nghién ctru

Chat lwong bot bo Hass trong nghién ctu

duoc trinh bay & bang 2.
Béang 2. Chit lrgng bot bo Hass nghién ctru
Chi tiéu Ham luong Hinh anh
Do 4m ctia bot (%)  |3,41 +0,22

Ham luong béo téng

0,70+ 0
@ 70,7 ,67

Két qua cho thay, bot bo c6 do am dat yéu cau
doi voi san phdm bot. Ham luong béo tong trong
bot bo Hass ctia nghién cttu nim trong khoang
ham luong béo téng trong bo da cong bo tir 60 -
70% [13]. Hiéu suat thu hoi chat béo trong nghién
ctru nay sé duoc tinh toan dua trén thanh phan béo
téng da xac dinh cta bot bo Hass.

3.2. Anh hudng ciia nhiét do va thoi gian trich
ly dén hiéu suit thu héi chit béo

Két qua phan tich anh hudong cta nhiét do
trich ly va thoi gian trich ly dén hiéu suét thu hoi
chat béo bo Hass duoc trinh bay ¢ hinh 1.

Phuong trinh héi quy tuyén tinh thé hién mai
tuong quan gitra hiéu suat thu héi chat béo voi cac
nhan t6 khao sat ciing duoc xac dinh nhu sau:

H(%) = 71.28 40,70 x A+ 0,05 x B — 0,006 x A’ @
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Trong do: H (%) 1a hiéu suat thu hoi chat béo,
A 1a nhiét d6 trich ly (°C), B 1a thoi gian trich ly
(phut).

Trong nghién cttu nay, khi nhiét do tang thi
hiéu suat thu hoi chat béo ciing c6 xu huéng ting
theo. Nhiéu nghién cttu da dong thuan rang qua
trinh trich ly & nhiét do cao sé tang hiéu suat thu
hoi [14], [15], [16]. Viéc tang nhiét do sé lam cho
cau truc té bao bi pha vo, nhiét do cang cao sé lam
giam di d6 nhot cia dung moi, gitup dung moi dé
dang x4m nhap vao cac t€ bao, pha v cau trac ti
d6 giadi phong cac chat can thu nhan [17]. Déi véi
anh huong yéu t6 thoi gian, khi ting thoi gian tir
30 - 210 phut thi H ctia dau bo ciing ting theo. Tuy

96—

L

H_Hass

a) ‘l". T T

/
on

nhién, két qua cho thay déi voi thanh phan béo,
muc d0 anh hudng ctia nhiét @6 trich ly l1o6n hon ro
rét so voi thoi gian trich ly. Su twong tac gitra hai
yéu t6 nay ciing khong 16n.

Két qua nghién cttu cing chi ra rang, hiéu
suat thu héi dat duoc tir 88 dén hon 90%. Két qua
nay ciing cao hon so v6i nhitng nghién ctu khac
trich ly chat béo st dung moéi hexan trén dau
Virginia (43,38%), dau Valencia (34,81%) [18], chat
béo qua 6c chd (62,3%), dau o liu (86 - 87%) [19].
C6 thé do dic diém cta cau triuc nguyén liéu
nghién cttu va diéu kién xt ly sé cho ra hiéu suat
trich ly dau khac nhau.

H_Hass
2

b)

A Nhietda (C)

Intera...
el | B: Tirnee (min)

.4

H_Hass

‘ A Nhigtds €C)

A Nhiegtda C)

T

| d)

B: Then gian
3D Surface

B: Thei gian A Nhietda C)

Hinh 1. Anh huéng ctia nhiét o (a), thoi gian (b), su tirong tac gitta nhiét d6 va thoi gian (c) dén hiéu suat
thu hai chét béo va biéu d6 bé mat dap tmg ctia hiéu suat thu hoi chat béo (d) trong trich ly béo bo Hass

3.3. Anh huéng ciia nhiét do va thoi gian trich
ly chisé AV

Chi s6 AV la tieu chuan dé danh gia chat
luong cta dau thuc vat thong qua chi s6 mg KOH
dung dé trung hoa céc axit béo trr do ctia dau thuc
vat. Khi chi s6 tang lén chimg t6 chat béo da bi
phan huy, diéu nay cho biét chi s6 cang cao thi

60

chat luong dau thuc vat cang thap. Theo quy dinh
ctia Tiéu chudn Quoc gia TCVN 6127:2010 [11],
chi s6 AV can < 2 mg KOH/g méi duoc xem 1a
san phdm thuong mai. Két qua phan tich anh
huong cta nhiét do trich ly va thoi gian trich ly
béo bang hexane dén chi s6 AV ctia chat béo bo
Hass duoc thé hién & hinh 2.
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Phuong trinh héi quy tuyén tinh thé hién mai
quan hé gitta chi s6 AV véi cac nhan to khao sat
duoc xac dinh nhu sau:

AV(mgKOH/g) = 1,22+ 0,0008 x A+ 0,0004 xB  (5)

Trong d6: AV (mgKOH/g) 1a chi s6 axit clia
chat béo, A 1a nhiet d¢ trich ly (°C), B 1a thoi gian
trich ly (phut).

Két qua cho thay, khi ting nhiet do va thoi
gian trich ly sé lam ting chi s6 AV va su tuong tac

gitta hai yéu t6 nay la khong y nghia (p > 0,05).
Nguyén nhan c6 thé do & nhiét do cang cao trong
thoi gian dai da lam gia tang su thuy phan & chat
béo dan dén su gia tang chi s6 axit béo tu do. Tuy
nhién, két qua ciing cho thay su thay déi trong gia
tri AV khong qua 16mn ¢ cac diéu kieén khéo sat va
déu dudi nguong quy dinh chat luong cho phép
cta tieu chudn Viet Nam va quoc té vé dau thuong
mai (<2 mg KOH/g).

V.35

AV _Hass
-'n

AY_Hass
i

T T I
EH 40 s0 &0

A Whigtda (C)
Interaction

B: Tirne {rmin)

L& ]

AV _Hass

E: Thai gian

3D Surface

d)

= w L

A Nhigtda ("C)

A Whigt da (*C)

Hinh 2. Anh hudng ciia nhiét d6 (a), thoi gian (b), su trong tac gitta nhiét d¢ va thoi gian (c) dén chi s6
AV va biéu @6 bé mit dap tng cta chi sd AV (d) trong trich ly béo bo Hass

3.4. Anh hudng ciia nhiét do va thoi gian trich
ly chi s6 PV

Chi s6 PV 1a tiéu chuin dé do luong oxy lién
két voi dau dudi cac peroxide. Peroxide 1a san
phdm oxy hoa duoc hinh thanh tir dau bi tiép xac
voi oxy va tao ra mui 0i thiu. Theo quy dinh cta
Tiéu chuin Quoc gia TCVN 6121:2018 [12], chi s6

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

PV cta dau tinh luyén t6i da 10 meq/kg va dau
nguyén chat 1a 15 meq/kg. Két qua phan tich anh
hudng ctia nhiét do va thoi gian trich ly dén chi so6
PV cta chat béo bo Hass duoc thé hién & hinh 3.

Phuong trinh héi quy tuyén tinh thé hién mai
quan he gitta chi s6 PV v6i cac nhan to6 khao sat
ciing duoc xac dinh nhu sau:
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PV(meq/kg) = 0.95+ 0,018 X A + 0,0004 X B —0,0002 x A’

Trong do: PV (meq/kg) 1a chi s6 peroxide clia
chat béo, A 1a nhiét do trich ly (°C), B 1a thoi gian
trich ly (phut).

Peroxide va hydroperoxide 1a nhitng san phdm
chinh ctia qua trinh oxy hoa chat béo. Két qua cho
thay, chi s6 PV thu duoc trong nghién ctu giao
dong tr 1,3 - 1,5 meq/g. Két qua cho thay, chat
luong dau tho thu duoc twong doi 6n dinh. Két qua

ciing chi ra rang nhiét do va thoi gian trich ly anh
hudng lon dén su thay ddi ctia chi s6 PV, trong khi
do6 su twong tac gitta hai yéu t6 nay khong y nghia.
Thoi gian trich ly 4nh huéng y nghia dén su thay

Py,

PV _Hais

1.55 —
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d6i cia chi s6 PV, cu thé thoi gian trich ly cang lau
chi s6 PV sé cang ting. Bén canh do, nhiét do
cang cao thi chi s6 PV cang tang, tuy nhién néu
nhiét d qua cao lai lam giam chi s6 PV. Nguyén
nhan c6 thé do phan huy cta cac hop chat
hydroperoxide trong qua trinh oxy hoa tht cap
ctia chat béo hinh thanh cac san phdm nhu
aldehyde, ketone, axit hitu co mach ngan,... Mic
du chi s6 PV giam nhung nhimg san ph4dm oxi hoa
thir cap nay van gop phan gay ra su 6i hoa chat

béo.

1.45 =
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B: Thdi gian

Hinh 3. Anh hudng ctia nhiét d6 (a), thoi gian (b), su trong tac gitra nhiét d¢ va thoi gian (c) dén chi
s6 PV va biéu d6 bé mit dap tng cta chi sé PV (d) trong trich ly béo bo Hass

cung véi chi s6 AV va PV thap nhat. Nguyén tic

3.5. Biéu kién t6i wu chia qua trinh trich ly béo :
bo ti bot bo Hass tim 1oi giai la s dung mot ham t6 hop la ham
. \Qua tm{h t01A,u’uA\ da\l.nu.c t1e1\1 duj?’c u’Ang ,dung cao sé duoc lua chon. Nhitng 1oi gidi s6 cé két qua
dé tim ra thong so vé thoi gian va nhiét do trich ly o v 1 21 A 212
e N . > giatri D(x) tot nhat duoc thé hién & bang 3.
voi diéu kién thu hoi duoc lwong béo cao nhat
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mong muoén D(x). Loi gidi s6 c6 gia tri D(xX) cang
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Béng 3. Cac gi4 tri t6i vu trong trich ly chat béo tir bot bo Hass

STT | Nhietdo (‘C) | Thoigian (hat) | H (%) AV PV D
(mg KOH/g) | (meq/kg)
1 65,133 30 91,376 1,286 1,404 0,728
2 64,886 30 91,399 1,286 1,405 0,728
3 65,442 30 91,347 1,286 1,403 0,728
4 64,589 30 91,425 1,286 1,406 0,728
5 64,439 30,002 91,438 1,285 1,407 0,728
6 64,276 30,001 91,451 1,285 1,408 0,728
7 64,102 30,001 91,465 1,285 1,408 0,728
8 66,426 30 91,247 1,287 1,308 0,728
9 67 30 91,183 1,287 1,395 0,727
10 61,278 30 91,641 1,283 1,418 0,725
1 47 30 91,037 1,272 1,427 0,694

Két qua & bang 3 cho thay, cé 8 10i giai s6 co
cung gia tri cao nhat D(x) 1a 0,728. Theo d9, dé dat
duoc muc tiéu dé ra vé ham luong béo thu duoc
cao nhat cluing véi chi s6 AV va PV thap nhat thi
nhiét do trich ly dao dong trong khoang 64,102 -
66,426°C va thoi gian trich ly 1a 30 - 30,002 phut.
Tuong tng, gia tri du doan cta hiéu suat thu hoi
dat khoang 91,247 - 91,465% va chi s6 AV khoang
1,285 - 1,287 mgKOH/g va PV la 1,398 - 1,408
meq/kg.

4. KET LUAN

Nghién cttu da xac dinh duwoc su anh huong
ctia nhiét do va thoi gian trich ly bang dung moi
hexane c6 hd tro nhiét 1én hiéu suat thu hoi va
chat luong dau bo Hass. Thoi gian cang lau thi
hiéu suat thu hoi cang 16n, nhung chi s6 AV va PV
cting cang cao. Nhiét d6 trich ly duoc danh gia cé
muc anh huong 1é6n hon so véi thoi gian. Tuong tu
nhu thoi gian, & nhiét do trich ly cang cao thi hiéu
suat thu hoi cang 16n va chi s6 AV, PV cang cao.
Tuy nhién, néu nhiét do qua cao sé lam giam hiéu
suat thu hoi va chi s6 PV. Diéu kién trich ly toi uu
da duoc xac dinh la trong khoang nhiét do tir

64,102 - 66,426°C va thoi gian trich ly 1a 30 - 30,002
phut. Tai diéu kién nay du bao hiéu suat thu hoi
dat 91,247 - 91,465% cac chi s6 AV va PV lan luot 1a
1,285 - 1,287 mg KOH/g va 1,398 - 1,408 meq/kg.
Voi két qua thu duoc da cung cap duoc co s dix
lieu thuc nghiém trong phat trién quy trinh san
xuat dau bo thuong mai.
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EFFECTS OF TEMPERATURE AND TIME ON THE EXTRACTION EFFICIENCY AND
QUALITY OF OIL FROM HASS AVOCADO (Persea americana)
Nguyen Thanh Truc', Huynh Thi Hoa',
Cao Thi Cam Tien!, Nguyen Thi Thuy Dung', Nguyen Thi Van Linh*
! Nguyen Tat Thanh University
Summary

Avocado oil has a high nutritional and useful value, but it is not extensively available on the
market. In this study, the effects of extracting avocado oil with hexane solvent were investigated.
The threelevel full factorial designs with two variables, including time and extraction
temperature was conducted. Among the criteria for evaluation were fat recovery efficiency, AV
and PV index. Results indicated that increasing temperature and/or extraction time increased fat
recovery efficiency as well as AV and PV index. However, an extraction temperature that was too
high would decrease recovery efficiency and the PV index. At a temperature range of 64.102 to
66.426°C for 30 minutes, the optimal extraction conditions were determined to recover 91.247 —
91.465% of fat with AV and PV indices meeting the quality requirements of commercial oil. The
results indicated a high potential for commercial avocado oil production.

Keywords: AV, avocado oil, hexane, PV, extraction.

Nguoi phan bién: TS. Nguyén Duy Tan
Ngay nhéan bai: 30/10/2023
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NGHIEN CUU XAY DUNG QUY TRINH CHE BIEN MUT
TU VO CHANH LEO

Nguyén Vin Loi* ", L& Anh Tudn', Nguyén Thi Thanh Ngoc?

TOM TAT

Mut 12 mot loai thue phdm ngot duoc ché bién tir trai cay va mot so loai ctt ndu voi duong va cac
nguyeén liéu phu khac cho dén do kho tir 65 - 70%. Mt vo chanh leo 1a san phdm duoc ché bién tir
vO qua chanh leo véi duong va mot s6 phu gia thuc pham. V6 chanh leo c6 chita nhiéu pectin va
cac thanh phan dinh duong khac ciing 1 nguyén liéu quan trong cho ché bién mut. Muc dich cta
nghién ctru nay 1a xay dung quy trinh ché bién mut tit vo chanh leo, thi nghiém duoc bo tri theo 5
cong thirc va phan tich chi tiéu dinh duong, vi sinh va cdm quan ctia san phdm mut vé chanh leo &
5 cong thue. T 6, chon duoc cong thicc CT-C (vo chanh leo 200 g, dich chanh leo 30 ml, nuéc
loc 86 ml, nudc cot chanh 4 ml va duong trang 45 g) dé xay dung quy trinh ché bién san phdm
mut. Dong thoi, xac dinh duoc cac thong s6 ky thuat ctia quy trinh ché bién mat vé chanh leo 1a
gia nhiét & nhiet do 80°C voi thoi gian 90 phut, ty 1é nguyeén liéu/thé tich thiét bi 1a 0,4 kg/1. San
phdm ché bién theo cong thitc trén cé duong tong so 45,12%, pectin 0,56%, vitamin C 8,35 mg/100
g, vitamin A 0,05 mg/100 g, protein téng s6 4,65%, canxi 812 mg/100 g, phot pho 0,33 mg/100 g,
kali 6.003 mg/100 g, natri 253 mg/100 g, c6 mau hong nhat, c6 cac hat duong bam déu trén bé

mit, mui thom dac trung hai hoa, vi ngot hai hoa, trang thai ran, khong bi wét va cau trac don.
Tt khoa: Muit, quy trinh ché bién, thong so cong nghé, ty Ié phoi tron, vo chanh leo.

1. DAT VAN DE

Mt 1a mot loai thue phdm c6 vi ngot duoc ché
bién tir trai cay va mot s6 loai ctt ndu véi duong va
cac nguyén lieu phu khac cho dén do kho tir 65 -
70% [1]. Mttt vo chanh leo 1a san pham duoc ché
bién tir v qua chanh leo véi duong va mot s6 phu
gia thuc phdm. Trong vé qua chanh leo cé chia
nhiéu thanh phan pectin va cac chat dinh duong
khac, vi thé day ciing 1a nguyén lieu duoc st dung
nhiéu trong ché bién mut. Hién nay, cay chanh leo
duoc trong & nhiéu dia phuong trong ca nudc, tinh
dén hét nam 2022 ca nudc c6 9,5 nghin ha, nang
suat binh quan tir 191 - 226 ta/ha. Trong d6, tinh
Cao Bang c6 téng dién tich cay chanh leo 1a 103
ha, san luong dat 1.666,9 tdn, nang suat trung binh
dat 161,8 ta/ha. Tap trung & cac huyén Quang Hoa
64 ha, san luong dat 1.049 tan; Trung Khanh 34 ha,
san luong 543 tan; Thach An 5 ha, san luong dat 75
tan; phan con lai trong & cac huyén khac co diéu
kién tu nhién thuan loi [2]. Chanh leo 1a loai qua

! Truong Pai hoc Khoa hoc Ty nhién, Pai hoc Quédc gia Ha
Noi

® Trudng Pai hoc Cong nghé Pong A

"Email: nguyenvanloi@hus.edu.vn

giau giad tri dinh duong nhu: Protein, duong,
vitamin, chat khoang, axit phenolic va flavonoid.
bac biét, trong qua chanh leo con c6 nhiéu axit
amin nhu: Prolin, valin, tyrosin, treonin, leucin va
arginin. Qua chanh leo c6 tac dung phong chong
bénh tim mach, ung thu, giup xwong chac khoe,
tang stc dé khang va kha nang mién dich, ho tro
phong chong bénh dai thao duong, 6n dinh huyét
ap, ho tro chong lao hoa da, giup ngti ngon va ho
tro giam can [3, 4].

O Viét Nam noi chung va tinh Cao Bang néi
riéeng, trong nhitng nam gan day qua chanh leo
cht yéu stt dung dé ép nudc udng tuoi ma chua
qua ché bién tinh sau thanh cac san phdm hang
hoa c6 gia tri cao, cac mat hang ché bién tir qua
chanh leo voi quy mo cong nghiép van con khiém
ton, dan toi chua cht dong dugc dau ra mot cach
6n dinh [2]. Dén thoi diém nay trén thé gioi va
trong nuoc cing da c6 mot s6 cong trinh nghién
ctru vé ché bién qua chanh leo thanh cac san phdm
thuc phdm & quy mo cong nghiép. Vi vay, dé phat
trién cay chanh leo mot cach bén vimg thi viéc
trong trot gan voi ché bién sau la rat can thiét, gop
phan nang cao gia tri st dung cta loai qua nay,
khac phuc duoc ton that sau thu hoach, hién tuong
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du thtra vao thoi diém chinh vu thu hoach va khac
phuc duoc tinh trang dich bénh dién bién phtrc tap
vao mua thu hoach qua chanh leo. Tuy nhién,
nhiéu nuoc trén thé gidi va & nuoc ta hién nay qua
chanh leo moi chi duoc st dung phan ruot, con
phan vo chiém khoang 46,79% so voi khoi luong
qua [5], trong d6 c6 nhiéu thanh phan dinh dudng
nhu pectin 2 - 3%, nudc 67,84 - 69,25%, alcaloid 0,04
- 0,07%, coumarin 0,02 - 0,04%, flavonoid 0,06 -
0,07%, tanin 0,09 - 0,12%, axit amin 1,8 - 2,2%, axit
hiru co 1,4 - 1,6%, duong 4,6 - 4,9% va tinh dau 0,6 -
0,8%... [2] van chua duoc quan tAm nghién cttu va
stt dung mot cach c6 hiéu qua; phan 16n st dung
lam phan bén hodc lam thitc an chan nuoi cho gia
suc. Vi vay, nghién ctu xay dung quy trinh ché
bién mut tir vd chanh leo la rat can thiét, c6 y
nghia khoa hoc va thuec tién cao.

2. NGUYEN VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Nguyén vit liéu va dung cy, may moc va
thiét bi

2.1.1. Nguyén liéu

Qua chanh leo duoc thu mua tai 3 trang trai
trong cay chanh leo ctia huyén Ha Quang, Quang
Hoa va Thach An cua tinh Cao Bang, ¢ thoi diém
thu hoach 80 ngay (ké tir khi dau qud). O thoi
diém nay qua da chuyén sang giai doan gia hoa va
chin, khoi luong qua 1a 84,3 + 1,5 g, duong kinh
qua 5,91 + 0,18 cm, chiéu cao qua 6,53 + 0,14 cm,
do cing qua 6,57 + 0,23 kg/cm?, ty lé ruot qua
44,45 + 0,12%, t 1é hat 8,76 = 0,07% va t 1é v6 qua
la 46,79 + 0,13%. Ham lwong chat kho hoa tan
12,75°Bx, ham luong pectin 1,65%, ham luong axit
httu co tong so6 3,38 g/100 g, ham luong vitamin C
84,18 mg/100 g va ham luong vitamin A 63,72
mg/100 g [5]. Qua chanh leo phai tuoi méi, dam
bao nguyén ven, khong bi ton thuong va khong bi
sau, bénh. Sau khi thu hai, qua chanh leo duoc
chtta dung trong thung x6p duc 16 va van chuyén
bang 0 to6 dén phong thi nghiém dé tién hanh ché
bién.

2.1.2. Vat liéu

Cac nguyén liéu phu st dung trong nghién
ctru nay bao gém: Puong trang (dang tinh thé va
hoa tan déu trong nuoc), dich chanh leo (nguyén
chat, mau vang diac trung), nudéc cot chanh

(nguyén chat va mau vang nhat) va nuoc loc (dat
tieu chudn nudc uong)... Cac nguyén liéu nay dam
bao cac tieu chudn chat luong va an toan thuc
pham, c6 ngudn goc xuat xt tai Viet Nam.

2.1.3. Dung cu, mdy mdc va thiét bi

Dung cu, may moc va thiét bi sit dung trong
nghién ctru nay gom: Chiét quang ké ATAGO N-1a
ctia Nhat Ban, t sdy nhan hiéu 101-2A Hunan, can
dia Nhon Hoa loai 5 kg, can phan tich 4 s6 1&é (ABT
220-5DNM) cua hang Kern- Dtc... Ngoai ra, con
stt dung mot s6 dung cu nhu: Bép tir diéu chinh
duoc nhiét do, xoong inox, kep inox, khay inox,
dia inox, dao inox, thot gb, ong dong, Ong
nghiém, binh dinh mttc va nhiét ké.

2.1.4. Pja diém thuc hién

Thi nghiém duoc thuc hién tai Phong thi
nghiém thuéc B6 mon Khoa hoc va Cong nghé
thuc phdm, Khoa Moi truong, Truong Dai hoc
Khoa hoc Tu nhién, Pai hoc Quéoc gia Ha Noi;
Phong thi nghiém Khoa Cong nghé thuc phim,
Truong Dai hoc Nong Lam Bac Giang; Phong thi
nghiém thudc Vién Kiém nghiém va Kiém dinh
chat luong VNTEST.

2.2. Phuong phap nghién ctru

2.2.1. Phuong phap ldy mau

Qua chanh leo duoc lay mau theo TCVN
9017:2011. Qua tuoi - Phwong phap ldy mau trén
vuon san xuat [6].

2.2.2. Phuong phadp bo ' tri thi nghiém

Dua vao két qua nghién cttu tham do, dua ra
mo hinh thi nghiém nhu sau:

Thi nghiém 1- Xac dinh ty 1é giitta nguyén liéu
chinh, nguyén liéu phu va cidc phu gia thuc pham
[7].

bé xac dinh ty lé gitta nguyén liéu chinh,
nguyen liéu phu va cac phu gia thuc phadm thich
hop cho ché bién mut vo chanh leo, thi nghiém
duoc bo tri theo 5 cong thie va duoc lap lai 3 lan,
nhiét do gia nhiét la 80°C va thoi gian gia nhiét 90
phut. Thi nghiém duoc tién hanh 1a vo qua chanh
leo duoc so ché sach sé, rira sach, cat thai, chan,
tdm uép duong va cac phu gia thuc pham, gia
nhiét, sdy so bo, tao tinh thé duong trén bé mat,
say kho, bao go6i va bao quan. Cac cong thirc thi
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nghiém duoc thuc hién nhu sau:

TT Ty 1é nguyén liéu Cac cong thuc thi nghiém
CT-A CT-B CI-C CT-D CI-E
1 | Vo chanhleo (g) 200 200 200 200 200
2 Dich chanh leo (ml) 10 20 30 40 50
3 Nudc loc (ml) 90 88 86 84 82
4 | Nuoc cot chanh (ml) 0 2 4 6 8
5 | Puong trang () 35 40 45 50 55

Trong 5 cong thiec thi nghiém, tién hanh phan
tich xac dinh cac chi tiéu dinh duong, vi sinh vat
va cam quan. Sau d6 lya chon cong thirc phu hop
nhat dé xay dung quy trinh ché bién.

Thi nghiém 2- Xac dinh anh huong cua nhiét
do gia nhiét dén thoi gian va chi tiéu cam quan cua
san pham.

Thi nghiém duoc ti€én hanh gia nhiét & cac dai
nhiét do 70°C, 75°C, 80°C, 85°C va 90°C, thoi gian
gia nhiét 90 phuat va ty 1é cac nguyén liéu thuc hién
theo cong thic CT-C. Piéu kién bao quan thuc
hién & nhiét do phong binh thuong.

Thi nghiém 3- Xac dinh anh huong cua ty Ié
nguyén liéu/thé tich thiét bi dén thor gian va gid
tri cdm quan san pham.

Tt cac két qua nghién ctru tham do, da tién
hanh gia nhiét mat vo chanh leo véi nhiét do gia
nhiét 80°C, thoi gian gia nhiét 1a 90 phut; cong
thuec thi nghiém 1a vo chanh leo 200 g, dich chanh
leo 30 ml, nuoc loc 86 ml, nude cot chanh 4 ml va
duong trang 45 g. Ty lé nguyen lieu/thé tich cta
dung cu thiét bi duoc khao sat & cac muc 0,2; 0,3;
0,4; 0,5 va 0,6 kg/1 dé tim ra ty lé thich hop cho
ché bién mut vo chanh leo.

2.2.3. Phuong phap phan tich

2231 Phuong phdp phan tich cdc chi tiéu
dinh duong

- Phuong phdp xdc dinh ham lrong duong
tong so: Ham luong duong téng s6 cua mut vo
chanh leo duogc xac dinh theo tiéu chudn Viét Nam
TCVN 4594:1988 [8]. Phuong phap nay duoc tién
hanh theo nguyeén tac chiét duong tong so tir mau
bang nuéc nong, dung axit clohydric thay phan
thanh duong glucose, lwong glucose duwoc xac dinh

qua cac phan tng v6i dung dich pheling,
Fe,(SO,);, KMnO,.

- Phuong phap xdc dinh ham Ilirong pectin:
Ham luong pectin ctia mat vo chanh leo dugc xac
dinh theo phuong phap canxi pectate. Phuong
phap nay thuc hién theo nguyén tic trong moi
truong kiém loang, pectin hoa tan sé giai phong ra
nhom methoxyl thanh ruou methylic va axit pectic
te do. Axit pectic tw do trong méi truong c6 mat
axit axetic sé két hop voi CaCl, thanh dang muéi
két tia canxi pectate. Ttir ham luong muoi két taa
tinh dwoc ham luong pectin c6 trong mau phan
tich. Hoa chat st dung 12 dung dich NaOH 0,1N,
CH,COOH 0,IN, CaCl, IN, AgNO, 1%. Tién hanh
lay 20 ml dich mau cho vao binh tam giac 250 ml,
cho thém 100 ml NaOH 0,1N, dé hon hop trong 7
gio’ cho pectin bi xa phong héa hoan toan thanh
axit pectic. Sau do, thém vao 50 ml dung dich axit
axetic 0,1N va dé yen 5 phut, thém 50 ml NaCl 1 N
dé 1 gio. Sau d6 dun soi 5 phut roi loc qua gidy loc
da duoc say kho dén khoi luong khong déi, rira két
tlia canxi pectate bing nudc cat néng cho dén khi
khong con ion CI (thit nuwdc rita voi dung dich
AgNO, 1%). Sau khi rtra xong, dat gidy loc c6 két
tia vao coc, can va sy ¢ 105°C dén khoi luong
khong dé6i [9, 10]. Ham luwong pectin trong dich
qua duoc tinh theo cong thirc sau:

~m,;.092

1000

Trong d6: X la ham luong pectin (g/1), m, la
khoi luong can canxi pectate thu duoc (g), 0,92 1a
hé so6 chuyén tir canxi pectate sang pectin, V 1a s6
ml dich qua da ldy mang di phan tich.

- Phuong phap xac dinh ham Iuwong vitamin C:
Ham luong vitamin C clla mat vo chanh leo duoc
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xac dinh theo TCVN 6427-2:1998 [11]. Phuong
phap nay duoc thuc hién theo nguyén tac chiét axit
ascorbic tir san phdm bang dung dich axit oxalic
hodc dung dich axit metaphotphoric/axit axetic.
Chué4n do bang 2,6 diclorophenolindophenol cho
dén khi xuat hién mau héng nhat.

- Phuong phap xac dinh ham lirong vitamin A:

Ham luwong vitamin A ctia mut vo chanh leo duoc
xac dinh theo TCVN 8972-1:2011 [12]. Phuong
phap nay duwoc thuc hién theo nguyén tic retinol
duoc xa phong héa biang dung dich kali hydroxit
trong etanol hodc metanol va duoc chiét bang
dung méi thich hop. Sau do, duoc xac dinh bang
sidc ky long hiéu nang cao c6 detector huynh
quang hodc detector tt ngoai. Cac chat duoc nhan
biét dua vao thoi gian luu va duoc xac dinh bang
phuong phap ngoai chuén, dung dién tich pic hodc
chiéu cao pic.

- Phuong phdp xdc dinh ham liong protein
tong so- Ham luong protein téng s6 ctia mut vo
chanh leo duogc xac dinh theo TCVN 9936:2013
[13].

- Phuong phdp xdc dinh ham luong canxi,
photpho, kali va natri: Him luong canxi, phot pho,
kali va natri ctia mut vo chanh leo duoc xac dinh
theo tiéu chudn Viét Nam TCVN 10641 [14].

2.2.3.2. Phuong phap xdc dinh chr tiéu vi sinh
vat

- Phurong phap xédc dinh vi sinh vat tong so- Vi
sinh vat téng s6 duoc xac dinh theo TCVN
4884:2014 [15].

- Phuong phdp xdc dinh tong sé ndm moc:

Téng s6 ndim moc duogc xac theo TCVN 8989:2012
[16].

2.2.3.3 Phuong phdp xdc dinh chi tiéu cdm
quan

Chi tiéu cam quan ctia mit vé chanh leo duoc

xac dinh theo TCVN 3215:1979 [17]. Hoi dong
cam quan gém 30 nguoi cho méi lan thi, nhimg
nguoi nay c6 do tudi khac nhau tir 18 - 40 tudi, gém
ca nam va nit dé nham tim ra su hai long va ua
thich doi voi cac san phdm thuc phdm mut vo
chanh leo. Trang thai va mau sic, cau truc, mui va
vi cia cac san pham dugc xac dinh theo thang
diém 5 gém 6 bac. Téng diém cta cac chi tiéu cam

quan cao nhat 1a 20 diém va thap nhat 1a 0 diém.
Tinh diém trung binh ctia cac thanh vién hoi dong
doi voi timg chi tiéu cam quan, ti€ép theo nhan véi
hé s6 quan trong tuong tng cta chi tiéu d6 goi la
diém c6 trong luong ctia timg chi tiéu, sau do tinh
téng s6 diém co trong luong cta tat ca cac chi tieu
cam quan duoc s6 diém chung. Véi loai tot (18,6 -
20 diém), loai kha (15,2 - 18,5), loai trung binh
(11,2 - 15,1), loai kém (7,2 - 11,1), loai rat kém (4,0
- 7,2) va loai hong (0 - 3,9). Hé s6 quan trong duoc
hoi déng thong nhat la: Hinh thtc bén ngoai va
mau sac (1,1), cau trac (0,7), mui (0,9) vavi (1,3).
3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Ty lé gitra nguyén liéu chinh, nguyén liéu
phu va phu gia thirc phdm

bé c6 co sé khoa hoc cho viéc xay dung cong
thitc va quy trinh ché bién mut vo chanh leo, thi
nghiém duoc thuc hién theo 5 cong thuc [7], sau
d6 phan tich danh gia cac chi tiéu dinh duong, chi
tiéu vi sinh va chi tiéu cam quan cta san pham.

3.1.1. Chi tiéu dinh duong ciua mut vo chanh
leo

Céc chi tiéu dinh duong cta san phdm phu
thuoc rat nhiéu vao thanh phan dinh dudng cta
nguyén liéu, ty 1é gitta cac nguyén liéu tham gia
cau thanh san pham. Két qua xac dinh chi tiéu
dinh duong ctia mut vo chanh leo dugc thé hién &
bang 1.

Bang 1 cho thay, trong 5 cong thic thi
nghiém, ham lwong duong téng s6, ham luong
vitamin C, ham luong vitamin A, ham lwong natri
déu c6 xu huoéng tang dan tir cong thiuc CT-A dén
cong thic CT-E, dac biét 1a ham luong duwong tang
nhiéu nhat. S& di c6 hién twong nay 1a do ham
luong duwong va dich chanh leo & cong thiee CT-D
va CT-E duoc st dung nhiéu hon céac cong thirc
CT-A, CT-B va CT-C. Tuy nhién, khi b6 sung ham
luong dich chanh leo, duong tir bén ngoai vao
nhiéu sé lam cho san phdm qua ngot, khong thich
hop voi khau vi ctia nguoi dn va lam tiang chi phi
gi4 thanh san phdm. Khi so sanh cac thanh phan
dinh duong nhu vitamin C, protein téng s, canxi,
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phoét pho, kali, natri trong 5 cong thic thi nghiém
thi cac thanh phan dinh dudng nay & cong thic
CT-C, CT-D va CT-E déu cao hon cong thic CT-A
va CT-B. Nhung céac thanh phan dinh duong nay &
cac cong thuc CT-C, CT-D va CT-E khong cé sy
chenh lech c6 y nghia thong ké. Bang 1 ciing cho
thay, ham luong pectin & cong thitc CT-C cao nhat,
chiém 0,56%, sau d6 dén cong thic CT-E, chiém
0,53%, cong thiee CT-D chiém 0,51%, cong thuc CT-

B chiém 0,47% va thap nhat 1a cong thic CT-A,
chiém 0,45%. Pectin c6 vai trd quan trong trong
viéc tao cau tric cho mut va lam tang gia tri cam
quan cho san pham. Vi vay, dua vao cac thanh
phan dinh duong, han ché hién twong san phdm cé
do6 ngot dam khong thich hop véi thi hiéu nguoi
tiéu dung va tiét kiém chi phi trong qua trinh ché
bién, chon cong thic CT-C d€ thuc hién cac
nghién ctru tiép theo.

Bang 1. Chi tiéu dinh duong cia mirt vo chanh leo

TT| Chitiéudinh Don vi Két qua phan tich

duong ’ CT-A CT-B CT-C CT-D CT-E
1 | Duong tong so % 36,77 44,6 45,12 49,53 50,06
2 | Pectin % 0,45 0,47 0,56 0,51 0,53
3 | Vitamin C mg/100 g 7,64 7,76 8,35 8,37 8,41
4 | Vitamin A mg/100 g 0,03 0,04 0,05 0,05 0,06
5 | Protein téng so % 4,03 4,19 4,65 4,68 4,69
6 | Canxi mg/100 g 641 703 812 817 829
7 | Phot pho mg/100 g 0,18 0,26 0,33 0,35 0,38
8 | Kali mg/100 g 5756 5879 6003 6018 6021
9 | Natri mg/100 g 242 246 253 259 263

3.1.2. Chi tiéu vi sinh vét cua mut vo chanh leo
Bén canh viéc dya vao cac chi tiéu dinh duong
ctia san phdm, dé xac dinh ty lé gitra nguyén liéu
chinh, cac nguyén liéu phu va cac phu gia thuc

pham can phai xac dinh chi tiéu vi sinh vat ctia san
pham. Két qua xac dinh chi tiéu vi sinh vat caa
mut vo qua chanh leo duoc thé hién & bang 2.

Bang 2. Chi tiéu vi sinh vat ctia mt vo chanh leo

yoen . . Két qua phan tich
TT Chi tiéu vi sinh vat Pon vi CTA CLB CL.C CTD CLE
1 |Téng s6 vi sinh vat hiéu khi CFU/g| 1,5.10° 10 KPH KPH KPH
2 |Téng s6 nAm men - nAm moc CFU/g| KPH KPH KPH KPH KPH

Ghi chu: KPH- khong phat hién.

Két qua ¢ bang 2 cho thay, trong 5 mau mut
v6 qua chanh leo & cac cong thie CT-A, CT-B, CT-
C, CT-D va CT-E déu khong phat hién sw c6 mat
clia ndm men, nam moc. S¢ di co hién twong nay la
do cac mau mut vo chanh leo dugc gia nhiét &
nhiét do 80°C va thoi gian gia nhiét 90 phut, sdy
khé & nhiét do 55°C véi thoi gian 7,5 gio, sau do
duoc bao goi kién trong bao bi chuyén dung bang
hop nhua PE, vi thé da han ché duoc sy xam nhap
va phat trién cia ndm men va nam moc. Doi voi
téng s6 vi sinh vat hiéu khi, két qua nghién ctru
cho thay, mau mut v chanh leo & cong thic CT-A
c6 téng so vi sinh vat hiéu khi dugc phat hién la
1,5.10* CFU/g va mau mut vé chanh leo & cong
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thic CT-B c6 téng so vi sinh vat hiéu khi duoc
phat hieén 1a 10 CFU/g. Cac mau mut vo chanh leo
& cac cong thiee CT-C, CT-D va CT-E déu khong
phat hién su c6 mat cta tong so vi sinh vat hiéu
khi. Diéu d6 cho thdy, khi b sung ham luong
duong tir 45 - 55 g va nudc cot chanh tir 4 - 8 ml,
tuong tmg voi cac cong thic CT-C, CT-D va CT-E &
phan bé tri thi nghiém da cé tac dung hiéu qua
ngin ngtra s xam nhap va phat trién cua téng so
vi sinh vat hiéu khi. Vi thé, dua vao chi tiéu vi sinh
vat, han ché hién tuong san phdm c6 do ngot dam
khong thich hop voi thi hiéu nguoi tiéu dung va
tiét kiém chi phi trong qua trinh ché bién, st dung
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cong thire CT-C dé tién hanh cac nghién ctru tiép
theo.
3.1.3. Chi tiéu cam quan cua muit vo chanh leo
Cam quan la chi tiéu quan trong dé danh gia
chat luong cua san phdm, dua vao chi tiéu cam
quan la tieu chi dau tién ma nguoi tiéu dung co
quyét dinh lya chon san phdm do6 hay khong. Vi

vay, viéc xac dinh chi tiéu cam quan ctia mut vo
chanh leo 1a rat can thiét, 1a co s khoa hoc dé lua
chon coéng thic phu hop cho viéc xay dung quy
trinh ché bién san pham. Két qua xac dinh chi tiéu
cam quan cua mut vo chanh leo dugc thé hién &
bang 3.

Bang 3. Chi tiéu cam quan ctia mut vo qua chanh leo

Chi tieu cam biém cam quan
quan CT-A CT-B CI-C CT-D CT-E
Mau sic 2,74 +£0,03 2,91 +0,03 3,67 +£ 0,02 3,64 + 0,02 3,24 + 0,03
Mau vang nhat, Mau hong nhat |  Mau héng Mau hong
hoi tham Mau vang c6 cac hat nhat co cac nhat xen lan
nhat duong bam déu hat duong mau trang co
trén bé mat bam day diac | cac hat duong
trén bé mat bam day dac
trén bé mat
Mui 3,06 £0,01 3,17+ 0,02 3,93 £0,03 3,89 + 0,02 3,71+0,03
Mui binh Mui thom Mui thom dac | Mui thom xen | Mui thom xen
thuong binh thuong | trung hai hoa 1an mui ctia 1an mui cta
duong duong
Vi 2,68 + 0,01 3,15+ 0,03 3,89 + 0,04 3,84 £0,02 3,54+ 0,02
Vingot nhe Vingot Vingot hai hoa | Vingot dam Vingot dam
va gat
Trang thai, 2,79+ 0,03 2,93 £ 0,04 3,92 +£0,03 3,86 + 0,02 3,76 £ 0,04
cau truc Trang thai Trang thai ran, Trang thai
ran, kho, cau Trang thai khong bi w6t, | ran, nhung hoi | Trang thai
trac dai ran, kho, cau | cau tric don uot, cau truc ran, uot, cau
trac dai dai truc dai
Téng diém 11,27 £ 0,02 12,16 £ 0,03 15,41 £ 0,03 15,23 £ 0,02 14,25+ 0,03
Xép loai Trung binh Trung binh Kha Kha Trung binh

Bang 3 cho thdy, mau mut vé chanh leo &
cong thirc CT-A c6 mau vang nhat, hoi tham, mui
binh thuong, vi ngot nhe, trang thai ran, kho, ciu
truc dai, tong diém cam quan 1a 11,27 diém va
duoc x€p loai trung binh. Mau mut vo chanh leo &
cong thiec CT-B ¢6 mau vang nhat, mui thom binh
thuong, vi ngot, trang thai ran, kho, cau truc dai,
téng diém cam quan 1a 12,16 diém va duoc x€p loai
trung binh. Trong khi d6, mau mut vé chanh leo &
cong thitc CT-C c6 mau hong nhat co6 cac hat
duong bam déu trén bé mat, mui thom dac trung
hai hoa, vi ngot hai hoa, trang thai ran, khong bi
uwot, cau truc don, téng diém cam quan la 15,41
diém va duoc xép loai kha. Nhung khi ting ham
lwong duwong 1én 50 g va dich chanh leo 1én 40 ml &
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cong thuc CT-D, 55 g duwong va 50 ml dich chanh
leo & cong thitc CT-E thi c6 hién tuong cac hat
duong bam day dac trén bé mat san phdm, san
pham bi w6t va cau tric dai, c6 mui thom xen 1an
mui clia duong va khi say thi mat nhiéu thoi gian
hon so v6i mau mut & cong thire CT-C, nhung san
pham van c6 hién tuong uét. Khi bd ra ngoai moi
truong tu nhién khong bao goi kin thi chay nudc
nhanh chéng, nguyén nhan do ham luong duwong
cao, hut 4m nhanh va gay ra chay nuéc. Trong 5
mau mut vo chanh leo thi ¢6 hai mau la mau mut
vo chanh leo ¢ cong thitc CT-C va CT-D déu duoc
x€p loai kha. Céac thanh vién hoi dong cam quan
déu cho rang, mau mut vo chanh leo & cong thuc
CT-C c¢6 nhiéu vu diém hon, d6 1a mau hong nhat
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c6 cac hat duong bam déu trén bé mat, mui thom
dac trung hai hoa, vi ngot hai hoa, trang thai ran,
khong bi wot va cau truc don. Do d6, dua chi tieu
cam quan, han ché hién tuong san phidm co6 do
ngot dam khong thich hop voi thi hiéu nguoi tiéu
dung va tiét kiém chi phi trong qua trinh ché bién,
chon cong thitc CT-C dé thuc hién cac nghién ctu
tiép theo.

3.2. Anh hudng cia nhiét d¢ gia nhiét dén thoi
gian va chi tiéu cdm quan cta san phdm

Khi gia nhiét & nhiét d0 qua cao sé lam bién
tinh protein, pha hiy céc vitamin va cac hop chat

c6 hoat tinh sinh hoc trong san pham. Tuy nhién,
su bién d6i nay nhiéu hay it con phu thuoc vao
thiét bi ché bi€n, nhung néu gia nhiét & nhiét do
qua thap sé lam kéo dai thoi gian gia nhiét, khong
tic ché, kim ham duoc su hoat dong ctia vi sinh vat
va enzyme, do do sé anh huéng dén thoi han bao
quan. Thi nghiém dugc tién hanh gia nhiét ¢ cac
dai nhiét do 70°C, 75°C, 80°C, 85°C va 90°C, thoi
gian gia nhiét 90 phut, ty 1é cac nguyén liéu thuc
hién theo cong thic CT-C va ty ¢ nguyén liéu/thé
tich thiét bi (kg/1) 1a 0,4 kg/l. Két qua duoc thé
hién & bang 4.

Béng 4. Anh hudng ctia nhiét 6 gia nhiét dén thoi gian va chi tiéu cim quan ctia sin phdm

Nhiét do gia
nhiét (°C)

Thoi gian gia

T nhiét (phut)

biém trung
binh/x€p loai cam
quan

bic diém cam quan ctia san phdm

14,85+ 0,02

San phdm c6 mau héng nhat hoi
tham, c6 cac hat duong bam déu

140

Trung binh

tréen bé mat, mui thom, vi ngot hai
hoa, trang thai bén trong va bén
ngoai con udt, cau truc san pham
dai.

15,06 + 0,03

San phdm c6 mau héng nhat hoi
tham, c6 cac hat duong bam déu

110

Trung binh

tréen bé mat, mui thom, vi ngot hai
hoa, trang thai bén trong va bén
ngoai hoi wot, cau trac san phidm hoi
dai.

15,97 + 0,02

San phdm c6 mau hong nhat, c6 cac
hat duong bam déu trén bé mat, mui

Kha

thom dac trung hai hoa, vi ngot hai
hoa, trang thai ran, khong bi udt,
cau truc don.

15,62 + 0,03

San phdm c6 mau hong nhat xen 1an
mau nau, c6 cac hat duong bam déu

Kha

trén bé mat, mui thom xen 1an mui
hoi khét, vi ngot xen 1an vi hoi ding,
trang thai bén trong ran, kho, cau
truc hoi dai.

14,64 + 0,02

San ph4m c6 mau hong nhat xen 1an
mau nau den, c6 hién tuong uét trén

Trung binh

bé mat, mui thom xen 1an mui hoi
khét, vi ngot xen 1an vi hoi ding,
trang thai bén trong ran, kho, cau
truc dai va cung.
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Khi gia nhiét & nhiét do 70°C phai tiéu ton 140
phut san phdm moi dat d6 tham duong, do chin va
do 4m 40%. Khi do, san phdm c6 mau hong nhat
hoi tham, c6 cac hat duong bam déu trén bé mat,
mui thom, vi ngot hai hoa, trang thai bén trong va
bén ngoai con uwot, cau triuc san phdm dai. Tang
nhiét do gia nhiet lén 75°C tieu ton hét 110 phut,
khi d6 san pham moi dat do tham dudng, do chin
va do 4m 40%, san phdm c6 mau hong nhat hoi
tham, c6 cac hat duong bam déu trén bé mat, mui
thom, vi ngot hai hoa, trang thai bén trong va bén
ngoai hoi wot, cau trac san phidm hoi dai. Tiép tuc
tang nhiét d6 gia nhiét 1én 80°C thi thoi gian gia
nhiét gidm xuéng con 90 phut, san phdm da dat do
thdm duong, do chin va do 4m 40%. O diéu kien
nay, san phidm c6 mau hong nhat, cé cac hat
duong bam déu trén bé mat, mui thom dac trung
hai hoa, vi ngot hai hoa, trang thai ran, khong bi
u6t va cau triuc don. Nhung khi ting nhiet do gia
nhiét léen 85°C thi thoi gian gia nhiét gidm xuong
con 70 phut, san phdm da dat d¢ tham duong, do
chin va do 4m 40%, tuy nhién lam cho san pham c6
mau hong nhat xen 1an mau nau, cé cac hat duong
bam déu trén bé mat, mui thom xen 1an mui hoi
khét, vi ngot xen lan vi hoi dang, trang thai bén

trong ran, kho va cau trac hoi dai. Thuc hién gia
nhiét & nhiét d6 90°C thi thoi gian gia nhiét 1la 50
phut, san pham da dat do tham duong, do chin va
do 4am 40%. Nhung & thong s6 ky thuat ndy, san
phdm c6 hién twong xuat hién 16p vo cung hoi
chay & trén bé mat, ngan can su thoat hoi nuoc tir
bén trong san phdm, dan t¢i san phdm chin khong
doéng déu, bén ngoai thi ctmg va hoi chdy, nhung
bén trong thi van con hoi séng. San phdm c6 mau
hong nhat xen 1an mau nau den, c6 hién tuong w6t
tréen bé mat, mui thom xen 1an mui hoi khét, vi
ngot xen 1an vi hoi dang do duong chay, trang thai
bén trong hoi song, cau trac dai va ctmg. Vi vay,
chon nhiét @6 gia nhiét 80°C, thoi gian gia nhiét 90
phut va ty lé nguyen liéu/thé tich thiét bi (kg/1)
bang 0,4 kg/1 1a phut hop dé thuc hién cac nghién
ctru ti€p theo.

3.3. Anh hudng ctia ty 1é nguyén lieu/thé tich
thiét bj dén thoi gian va chi tiéu cdm quan san
phim

Thi nghiem dwoc 14p lai 3 l1an voi ty 1é nguyén
lieu/thé tich ctia dung cu thiét bi duoc khao sat &
cac muc 0,2; 0,3; 0,4; 0,5 va 0,6 kg/1 @é tim ra ty le
thich hop cho ché bién mut vo chanh leo. Két qua
nghién ctru dugc thé hién & bang 5.

Bang 5. Anh hudng ciia ty lé nguyeén lieu/thé tich thiét bi dén thoi gian va

chi tiéu cAm quan san phidm

T.Y le el biém trung
TT liu/thé tich |Thoi gian gia binh/xép loai cam bac diém cam quan ctia san pham
thiét bi nhiét (phut) : '
(kg/D aran
San phdm c6 mau hong nhat xen 1an mau
14,73 + 0,03 nau den, co hién tuong uét trén bé mit,
1 0.2 70 mui t~h0’m Xen l:?ln mui hoi khét, vi ngot
’ xen lan vi hoi dang, trang thai bén trong
Trung binh ran, kho, cau truc dai va cting, san pham
dat do chin dong déu.
San phdm c6 mau hong nhat xen 1an mau
15,69 + 0,02 nau, c6 cac hat duong bam déu trén bé
9 0.3 20 mat, mui t%lo’m Xen lén mui hoi khét, vi
’ ngot xen lan vi hoi dang, trang thai bén
Kha trong ran, kho, cau tric hoi dai, san phdm
dat do chin dong déu.
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16,12+ 0,01

San phdm c6 mau hdng nhat, cé cac hat
duong bam déu trén bé mat, mui thom

Kha

dac trung hai hoa, vi ngot hai hoa, trang
thai ran, khong bi wét, ciu trac don, san
pham dat do chin dong déu.

14,16 + 0,02

San phdm c6 mau hong nhat hoi tham, c6

4 0 110
& Trung binh

cac hat duong bam déu trén bé mat, mui
thom, vi ngot hai hoa, trang thai bén trong
va bén ngoai hoi wot, cau truc san phdm
hoi dai.

13,97 + 0,02

San phdm c6 mau hong nhat hoi tham, c6
cac hat duong bam déu trén bé mat, mui
thom, vi ngot hai hoa, trang thai bén trong
va bén ngoai con uot, cau tric san pham

6} 0,6 130

Trung binh

dai, do chin khong dong déu gitta san
phidm & phia bén trén va phia bén dudi
day cta thiét bi, san phdm ¢ phia duoi day
ctia dung cu thiét bi hoi chay va ngot hon
san phadm & phia bén trén.

Bang 5 cho thay, khi gia nhiét voi ty 1é nguyén
lieu/thé tich thiét bi 1a 0,2 kg/1 thi thoi gian gia
nhiét 1a 70 phut san phdm da dat do tham duong,
do chin va @0 4m 40%. San ph4m c6 mau hong nhat
xen 1an mau nau den, c6 hién tuong uwot trén bé
mat, mui thom xen 1an mui hoi khét, vi ngot xen
1an vi hoi dang, trang thai bén trong ran, kho, ciu
truc dai va cung, san phidm dat do chin dong déu.
Khi tang ty 1é nguyén lieu/thé tich thiét bi 1a 0,3
kg/1 thi thoi gian gia nhiét 1a 80 phut san phdm da
dat do tham duong, do chin va do 4m 40%. O diéu
kién nay, san phdm c6 mau hong nhat xen 1an mau
nau, c6 cac hat duong bam déu trén bé mat, mui
thom xen 1an mui hoi khét, vi ngot xen 1an vi hoi
dang, trang thai bén trong rian, kho, cau truc hoi
dai, san pham dat do chin déng déu. Tiép tuc tang
ty 1¢ nguyen lieu/thé tich thiét bi 1a 0,4 kg/1 thi
thoi gian gia nhiét 1a 90 phuat san phdm da dat do
tham duong, do chin va do 4m 40%. Khi do, san
phidm c6 mau hong nhat, c6 cac hat duong bam
déu trén bé mat, mui thom dic trung hai hoa, vi
ngot hai hoa, trang thai ran, khong bi uét, ciu tric
don, san phidm dat do chin dong déu. O ty lé
nguyén lieu/thé tich thiét bi 1a 0,5 kg/1 thi thoi
gian gia nhiét 1a 110 phat san phdm da dat do tham
duong, do chin va do 4m 40%, san phdm c6 mau
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hong nhat hoi tham, cé cac hat duong bam déu
trén bé mat, mui thom, vi ngot hai hoa, trang thai
bén trong va bén ngoai hoi wot, cau triuc san phdm
hoi dai. Nhung khi ting ty 1é nguyén liéu/thé tich
thiét bi 1a 0,6 kg/1 thi thoi gian gia nhiét 1a 130
phut san pham da dat do thdm duong, do chin va
d6 4am 40%. San pham khi d6 c6 mau hong nhat hoi
tham, co cac hat duong bam déu trén bé mat, mui
thom, vi ngot hai hoa, trang thai bén trong va bén
ngoai con wot, cau trac san phdm dai, do chin
khong dong déu giira san phdm & phia bén trén va
phia bén dudi day cua thiét bi, san phdm ¢ phia
duoi day cta dung cu thiét bi hoi chay va ngot hon
san phdm ¢ phia bén trén. Khi ty lé nguyén
lieu/thé tich thiét bi cang nho thi thoi gian gia
nhiét cang ngin va nguoc lai. Vi vay, chon ty 1é
nguyén lieu/thé tich thiét bi 1a 0,4 kg/1, véi nhiét
do gia nhiét 80°C, thoi gian gia nhiét 90 phut, ty 1é
cac nguyen liéu thuc hién theo cong thic CT-C @é
thuc hién cac nghién ctu ti€p theo.

3.4. Quy trinh ché bién mitt vo chanh leo

3.4.1. So do quy trinh ché bién muit vé chanh
leo

Tt cac két qua nghién ctu & trén, da dua ra so
d6 quy trinh ché bién mut vo chanh leo nhu sau:
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phan loai va luwa chon
- * - .
Sorché, rits sach va khir kbudn bing Mudi &n
dung dich nwoc muci lodng ham luong 5%
Vit 12 10 va d4 Ao nwoc, dinh kinh
va cat thai dsu phan
Chén tronz nucre néne & nhist 36 §2°C,
voi thid gisn 20 gisy
— _* - - Dich chanh lep 30 m
Dhod trom w0 gua chanh lao 200 =) v

. : = - - Nwrorc loc 86 ml
hon bop cac nEuysn lisw, thed gian & zio T ot chanh 4 m
¥ - P

Murde thai

Gia nhist & nhist 35 B0FC voi thii zian
o0 phitt, 17 18 nEuvan lisu/ths tich
thist bi 12 0.4 kel
¥
Lam neudi dan nhist 6 40°C
voi thid miam 30 phut
¥
Sav 1an 1 & nhist 36 55°C
v thid zism 7.5 =ib
¥
Cé dwime & nhidét 36 BFC
voi thid gian 15 phit
¥
Say 1an 2 & nhist @6 55°C
voi thod gian 10 phit
¥
Lam nrodd, dong god va
hodn thisn sin phém

Puim g trinz
him lvome 7 2

¥

Hinh 1. So 6 quy trinh ché bién mitt vé chanh leo
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3.4.2. Thuyét minh quy trinh ché bién muit vo
chanh leo

Buéc 1. Nguén nguyén lieu: Stt dung vé chanh
leo twoi, day, c6 mui thom dac trung va dam bao
chat luong an toan vé sinh thuc phdm. Khong st
dung vo chanh leo héo tia hay mém nhian. Chi lua
chon nhitng vé chanh leo dam bao cac tiéu chudn
chat luong, dat do chin ky thuat, vo cang nhan va
c6 mau tim, khong bi sau, bénh va khong bi t6n
thuong.

Budc 2. So ché va xit ly nguyén liéu: V6 chanh
leo duoc rira sach bang nuéc rita c6 pha mudi an
voi ham luong 5%. Boc 16p mang trang bén trong
va rira sach, sau d6 vot ra va dé rdo nuoc. Sau khi
rta sach, vot ra dé rdo nuoc, sau do dinh hinh va
cat thai déu nhau, c6 thé cat thai hinh chir nhat
chiéu dai 2 cm, chiéu rong 1,5 cm hay hinh tam
giac can moéi canh 2 cm tiy thudc vao hinh dang
cta vo chanh leo.

Buéc 3. Chan trong nuéc néng & nhiét do
82°C, voi thoi gian 20 giay, vot ra ré dé rdo nuoc:
Vo chanh leo sau khi dinh hinh va cat thai, cho vao
muoi inox duc 16 va chan trong nuéc néng nhiét do
82°C, thoi gian 20 giady, vot ra va nhung vao nudc
lanh nhiét do 5°C, sau do vot ra dé rao nudc. Muc
dich cta qua trinh nay 1a ttc ché hoat dong ctia cac
enzyme oxy hoa khit dé chong bién mau cho san
phdm va lam mém san pham.

Buoc 4. Phéi tron vo chanh leo voi hon hop
cac nguyen liéu khac: V6 chanh leo sau khi chan
duoc phoi tron theo ty 1é nguyén liéu 1a vo chanh
leo 200 g, dich chanh leo 30 ml, nudc loc 86 ml,
nudc cot chanh 4 ml va duong trang 38 g. Tién
hanh dao tron déu, tranh hién tweong lam dap nat
vo chanh leo, sau d6 day nap nhung khong kin
hoan toan va dé & nhiét do phong voi thoi gian 6
gio.

Budc 5. Gia nhiét & nhiét 6 80°C véi thoi gian
90 phut, ty lé nguyen lieu/thé tich thiét bi 1a 0,4
kg/1: Hon hop nguyeén liéu sau khi phoi tron duoc
gia nhiét & nhiét d6 80°C véi thoi gian 90 phut, ty
lé nguyeén liéu/thé tich thiét bi 1a 0,4 kg/1. Khi ty lé
nguyén liéu/thé tich thiét bi cang nho thi thoi gian
gia nhiét cang ngan va nguoc lai. Trong qua trinh
gia nhiet thuong xuyén dao déu hén hop dé duong

va cac nguyén liéu khac thim déu vao vo chanh
leo, dong thoi dé han ché hién twong san phdm bi
chay. Thiét bi stt dung dé gia nhiét 1a chao inox c6
tac dung chong dinh va c6 lap day biang inox hoic
bang thiy tinh chuyén dung.

Budc 6. Lam nguéi dén nhiet do 40°C voi thoi
gian 30 phat: Sau khi gia nhiét xong ban thanh
phdm mut vo chanh leo duoc lam nguéi dén nhiét
do 40°C véi thoi gian 30 phat. Qua trinh lam nguoi
duoc thuc hién trong phong sach c6 may lanh
hoac quat gio.

Buoc 7. Sdy lan 1 & nhiet d¢ 55°C voi thoi gian
7,5 gio: Ban thanh phdm sau khi duoc 1am nguoi,
xép vao khay inox dua vao ta siy chuyén dung,
dong nap chat va siy & nhiet do 55°C vdi thoi gian
7,5 gio. Muc dich ctia qua trinh nay la loai bot
nuoc trong san pham, thuan tién cho qua trinh bao
quan.

Budc 8. Co duwong & nhiét do 80°C voi thoi gian
15 phut: Ban thanh phdm sau khi say lan 1 duoc
lay trong ta sy ra va nhung vao duong, sau d6 cho
vao thiét bi gia nhiét ddo déu trong 5 phut, st
dung duong trang voi ham luong 7 g. Muc dich
clia qua trinh c6 duong 1a tao cho cac tinh thé
duong bam trén bé mat san ph4dm. Trong qua trinh
co duong phai dao déu dé cac tinh thé duong bam
déu trén bé mat san phdm va han ché san ph4dm bi
chay.

Buoc 9. Sdy lan 2 & nhiet do 55°C voi thoi gian
10 phut: Sau khi c6 duong, hén hop duoc sy lan 2
& nhiét do 55°C voi thoi gian say 1a 10 phut. Hon
hop nay duoc dai déu ra khay inox va dua vao ta
say chuyén dung dé lam kho san phdm. Qua trinh
nay nhim muc dich tach b6t 4m trong ban thanh
pham khi c6 duong dé€ thuan tién cho qua trinh
bao quan va han ché hién tuong chay nuoc, cing
nhu hat 4m ctia san phdm sau nay.

Budc 10. Lam nguoi, dong goéi va hoan thién
san phdm: Ban thanh phdm sau khi sy 1an 2 duoc
lam nguoi xuoéng nhiét do thuong, sau do cho vao
tdi nilon dan kin, moéi go6i duoc kém theo mot goi
hat 4m. G6i mut nay duoc dung trong hop nhua c6
nap day kin, dan nhan va bdo quan noi kho rao,
thoang mat.
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4. KET LUAN

ba phan tich cac chi tiéu dinh dudng, chi tiéu
vi sinh va chi tiéu cdm quan ctia san phdm mut vo
chanh leo & 5 cong thic thi nghiém, chon duoc
cong thiec CT-C (v6 chanh leo 200 g, dich chanh
leo 30 ml, nuoc loc 86 ml, nudc cot chanh 4 ml va
duong trang 45 g) dé xay dung quy trinh ché bién
san pham mut tir vé chanh leo. DPong thoi, xac
dinh duoc cac thong so ky thuat ctia quy trinh ché
bién mut vo chanh leo 14 gia nhiét & nhiét do 80°C
voi thoi gian 90 phut, ty 1é nguyén lieéu/thé tich
thiét bi 1a 0,4 kg/1. San pham ché bién theo cong
thic nay cé duong téng s6 45,12%, pectin 0,56%,
vitamin C 8,35 mg/100 g, vitamin A 0,05 mg/100
g, protein tong s 4,65%, canxi 812 mg/100g , phot
pho 0,33 mg/100 g, kali 6.003 mg/100 g, natri 253
mg/100 g, c6 mau hong nhat, c6 cac hat duong
bam déu trén bé mat, mui thom dic trung hai hoa,
vi ngot hai hoa, trang thai ran, khong bi u6t va cau
truc don.
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STUDY AND DEVELOP THE PROCESSING PROCESS JAM FROM PASSION FRUIT PEEL
Nguyen Van Loi!, Le Anh Tuan!, Nguyen Thi Thanh Ngoc?
!University of Science, Vietnam National University, Hanoi,
?East Asia University of Technology,
Summary

Jam is a sweet food made from fruits and some tubers cooked with sugar and other ingredients
until dry from 65 - 70%. Jam passion fruit peel is a product made from passion fruit peel with sugar
and some food additives. Passion fruit peel contains a lot of pectin and other nutritional
ingredients that are also important ingredients for processing jam. The purpose of this study and
develop the processing process jam from passion fruit peel, the experiment is arranged according
to 5 formula, analyze the nutritional index, microbiological index and sensory index of the jam
product passion fruit in these 5 formula. From there, the CT-C formula (200 g passion fruit peel,
30 ml passion fruit juice, 86 ml filtered water, 4 ml lemon juice and 45 g white sugar) was chosen
to study and develop the processing process jam product. At the same time, the technical
parameters of the passion fruit peel jam processing process were determined: heating at a
temperature of 80°C for 90 minutes, the ratio of ingredients/equipment volume is 0.4 kg/I
Products processed according to this formula have total sugar 45.12%, pectin 0.56%, vitamin C
8.35 mg/100 g, vitamin A 0.05 mg/100 g, total protein 4.65%, calcium 812 mg/100 g, phosphor
0.33 mg/100 g, potassium 6.003 mg/100 g, sodium 253 mg/100 g, light pink color, sugar particles
sticking evenly on the surface, harmonious characteristic aroma, harmonious sweet taste, solid
state, does not get wet and the structure is brittle. The product does not contain total aerobic
microorganismes, total yeast and mold.

Keywords: Jam, processing process, technology parameters, mixing ratio, passion fruit peel.

Nguoi phan bién: TS. Nguyén Thi Hong Ha
Ngay nhan bai: 20/10/2023

Ngay thong qua phan bién: 19/11/2023
Ngay duyét ding: 18/12/2023
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NGHIEN CUU BAC BIEM SINH HOC SINH SAN CUA

CA MANG (Elopichthys bambusa Richarson, 1845)

TRONG BDIEU KIEN NUOI GIU

Nguyén Hai Son” *, V6 Vin Binh', Ding Thi Lua?

TOM TAT

Nghién cttu vé diac diém sinh hoc sinh san ctia ca mang (Elopichthys bambusa Richardson, 1845)
trong diéu kién nuoi gitt duoc thuc hién tir thang 1 - 12/2021. 120 ca thé (60 ca thé cai, 60 ca thé
duc), khoi luong tir 2,4 - 5,2 kg/con, do tudi tir 2* - 5* duoc stt dung cho nghién ctru. Ca thi nghiém
duoc chia thanh 4 nhom kich co ¢6 @6 tudi khac nhau (tudi 2%, tudi 3*, tudi 4* va tudi 5*), moi
nhom (30 ca thé, ty 1é duc:céi = 1:1) dwoc nuoi chung trong 1 ao rong 500 m? Két qua nghién ctu
cho thay, c6 thé phan biét ca duc va ca cai thong qua mot s6 dac diém hinh thai bén ngoai (vay
nguc, vay duoéi), nhung dac diém khac biét nay chi ton tai trong thoi gian ca tham gia sinh san.
Trong diéu kién nudi nhét, ca cai thanh thuc 1an dau & do tudi 4+, ca duc thanh thuc & tudi 3%, ca
sinh san 1 lan/ndm, miia vu sinh san tir thang 4 - 6, tp trung chu yéu vao thang 5. Stc sinh san
trung binh tuyét doi cta ca tir 30.192 - 83.688 tring/ca cai voi khaéi luong trung binh cda ca tir
3.287 + 129,6 - 4.998,6 + 146,3 g/con. Stic sinh san twong doi dao dong 9,1 - 16,7 trimg/g ca cai.
Két qua nay 1a co s& rat quan trong, tao diéu kién thuan loi cho viéc tién hanh céc thit nghiém san
xuat giong nhan tao ca mang.

Tir khéa: C4 mang, mua vu sinh sdn, stfc sinh sdn.

1. BAT VAN BE

Ca mang thuoc ho ca chép (Cyprinidae), phan
ho ca tué (Leuciscinae) c6 tén khoa hoc 1a
FElopichthys bambusa [1]. Voi kich thudc 16n, thit
thom ngon nén c4 mang c6 gia tri kinh té cao,
duoc nguoi tiéu dung wa thich [2]. Do ca mang da
bi khai thac qua mttc nén nhiéu nam gan day it bat
gap loai ca nay trong ty nhién [2]. Sach Do Viet
Nam (2007) [3] da x€ép c4 mang ¢ muic VU (sé
nguy cap). Lién minh Bao ton Thién nhién quéc té
(TUCN) xép ca mang ¢ cap do DD (data deficient -
thiéu dix liéu vé tinh trang hién nay) [4].

Nhim muc tiéu bao vé va phat trién nuoi loai
ca quy hiém nay, da co nhiéu nghién ctu vé ca
mang duoc thuc hién nhu: Nghién ctu vé dic
diém hinh thai [5]; dic diém phan bo [1]; dac diém
dinh duong [6], sinh san nhan tao [7].... Co thé
thay, nhiéu nghién ctru vé c4 mang da duoc thuc
hién, tuy nhién dén nay chi c6 mot cong trinh

" Trung tim Qudc gia Giéqg thity san nu6c ngot mién Béc
? Vién Nghién ctru Nudi trong thiy san I
*Email: nhson@rial.orrg

nghién ctru vé sinh san c4 mang duoc thuc hién &
Viét Nam voi két qua 1a ca huong chi song duoc
dén 13 ngay tudi [7].

Nguyén nhan cht yéu cua viéc chua thanh
cong trong sinh san nhan tao cd mang tai Viét
Nam truoc day duoc cho 1a thiéu nhing thong tin
vé dic diém sinh hoc sinh san, thiéu nhitng nghién
ctru danh gia vé anh huong ctia moéi truong trong
diéu kién nuoi gitt, nén két qua san xuat giong con
han ché. Vi thé, viéc nghién cttu cac dic diém sinh
hoc sinh san cta c4 mang trong diéu kién nuoi gitr
la can thiét, lam co s& khoa hoc cho viéc xay dung
quy trinh san xuat giong c4 mang, qua do sé chu
dong duoc ngudn giong, gép phan bao ton va phat
trién bén virng nghé nudi loai c4 nay & nudc ta.

2. VAT LIEU VA PHUDNG PHAP NGHIEN CUU

2.1. Vat lieu nghién cttu

2.1.1. Thoi gian nghién cuu

Nghién cttu cac chi tieu vé dac diém sinh hoc
sinh san clia c4 mang trong diéu kién nuoi gitr
duoc thuc hién tir thang 1-12/2021.

2.1.2. Pja diém nghién ciu

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 1/2024 79



KHOA HOC CONG NGHE

Céc thi nghiém nghién ctru vé dic diém sinh
hoc sinh san cta cd mang duoc trién khai tai
Trung tAm Quoc gia giong thdy san nudc ngot
mién Bac (Trung tim QGGTSNNMB), phuong
Tan Dan, thanh pho Chi Linh, tinh Hai Duong.

2.1.3. Doi twong nghién ciiu

boi tuwong 1a loai c4 midng nudc ngot
Elopichthys bambusa (Richardson, 1845), trong d6
120 c4 thé (60 ca thé cai, 60 ca thé duc), khoi
luong tir 2,4 - 5,2 kg/con, @6 tudi tir tudi 2* - 5.
2.1.4. Ao nuoi thi nghiém

Gom 4 ao, thuoc khu ao D (D4, D5, D6, D7)
ctia Trung tam QGGTSNNMB, mbi ao co dién tich
500 m? ao c6 bo lat bé tong, do sau muc nudc 1,8 -
2,0 m, do sau bun day 0,2 m. Ngudn nuéc cap cho
ao duoc lay truc tiép tir ao chira nudéc cua Trung
tam QGGTSNNMB thong qua hé thong 6ng nhua
PVC c6 duong kinh 250 mm.

2.1.5. Thure an thi nghiém

Stt dung thttc an la ca tuoi (ca me, ca ro phi, ca
troi) duoc thu mua tir cac co s& nudi ca tai huyén
Nam Sach, tinh Hai Duong. Trudc khi str dung lam
thirc 4n, ca duoc rira sach, loai bd vay, duoi va cat
nhoé thanh ting miéng biang mdy cat cad chuyén
dung (cong suat may 3 kw, 17 ludi dao, nang suat
may 200 kg ca/gio).

2. Phuong phap nghién ctru
2.2.1. Bo tri thi nghiém

Ca thi nghiém duogc chia thanh 4 nhém kich
co ¢6 do tudi khac nhau. Moi nhom (15 c4 thé cai,
15 c4 thé duc) duoc nuoi chung trong 1 ao, trong
d6 nghiém thice 1: khoi luong 2,0 - 2,7 kg/con,
chiéu dai than 40,0 - 52,0 cm/con, tudi 2* (nuoi tai
ao D4); nghiém thac 2: khoi luong 2,8 - 3,3
kg/con, chiéu dai than 53,8 - 59,6 cm/con, tudi 3*
(a0 D5); nghiém thtc 3: khoi lwong 3,4 - 4,3
kg/con, chiéu dai than 60,0 - 63,0 cm/con, tudi 4*
(a0 D6); nghiém thic 4: khoi luong 4,4 - 5,2
kg/con, chiéu dai than 62,5 - 66,8 cm/con, tudi 5*
(ao D7).

Stt dung ca tuoi cat nhé lam thic an cho ca,
kh4u phan an 1a 6% khoi luong ca/ngay. Thic an
duoc cho vao sang an, sau 1 gio, kiém tra sang an,
thu va can lai luong thirc an du thira dé tinh toan va

diéu chinh lwong thitc an cho ca. Cho c4 an 2
lan/ngay (8 va 17 gio), dinh ky thay nuoc 1
lan/thang, méi 1an thay 20% lwong nudc trong ao
nuoi.

- Chi tiéu theo doi: Dinh ky 1 lan/thang thu
mau ca cua moéi nhom tudi dé xac dinh cac chi
tiéu: phan biét gidéi tinh; xac dinh duong kinh
tring; tudi va kich thuéc ca sinh san lan dau; mua
vu sinh san; stc sinh san. St dung luoi kéo dé thu
mau (luéi khong c6 tui, chiéu dai 50 m, chiéu cao 3
m, mat ludi 2a = 2 cm).

2.2.2. Phuong phap sir dung

+ Phuong phap xdac dinh gioi tinh: Gi6i tinh
ctia ca duoc phan biét bang quan sat truc tiép hinh
thai bén ngoai ctia timg ca thé theo phuong phéap
ctia Pravdin (1973) [8], két hop vdi gidi phau co
quan sinh duc cua ca. Phuong phap duoc tién
hanh nhu sau:

+ Quan sat hinh thai bén ngoai: Ding cho ca
an 1 ngay truoc khi kéo luoi, bat ca dé tién hanh
kiém tra hinh thai bén ngoai. Tién hanh bat ting
ca thé va chuyén vao thung chtta dung dich thudc
gay meé (st dung Aqui-S pha véi nong do 25 ml/m?®
nudc). Khi thdy ca nam im, bat ca lén va tién hanh
quan sat hinh thai bén ngoai ctia ca (bung ca, vay
lung, vay nguc, vay dudi va co quan sinh duc cta
ca).

+ Gidi phdu co quan sinh duc: Tién hanh mé
ca, dung kéo nhon rach mot duwong gitta bung
tuong duwong voi vi tri goc vay nguc kéo dai toi sat
16 sinh duc phu, sau d6 dung kéo tir tir tach ruot va
mo cho t6i khi nhin thay ro tuyén sinh duc ctia ca.
Quan sat, mo6 ta cac dac diém nhan dang tuyén
sinh duc cta ca duc va ca cai.

+ Xdc dinh durong kinh trimg qua cac giai doan

Duong kinh tring duwoc do theo phuong phap
cua Wylie va cs (2019) [9]. Trung ca sau khi thu
duoc gi trong dung dich Ringer (120 mM NaCl; 5
mM KCI; 3,5 mM CaCly; 3,5 mM MgSO,; 3 mM
NaH,PO,; 10 mM HEPES; pH 7,4) c6 thanh phan
dién giai giong dich ngoai té bao trimg d€ ngan su
thay ddi hinh dang va kich thuoc trimg. Do kich
thudc tring (20 trimg/ca thé) bang kinh hién vi
gan voi trac vi thi kinh (Kruss optronic Pic).
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+ Xdc dinh tudi va kich thuoc cd thanh thuc
lan dau

Phirong phdp xédc dinh tuéi c4: Dung dao lay
vay ca vung bén suon, trén duwong bén ngay dudi
vay bung ctia ca. Méi ca thé lay 3 vay. Ngam mau
vay trong dung dich NaOH 4% trong bat st dé lam
sach mang, m&, cac sic to6 bam trén vay. Sau do6
dung panh kep bong lam sach nhimng sic t6 con
bam trén vay dé duoc mau vay trong suot. Ria lai
bang nuodc sach, lau kho, dua lén kinh hién vi soi
ndi (Optika SZX-B, do phong dai 10 1an) quan sat,
doc cac vong sinh truong. Moi vong sinh truong
trong tng 1 nam tudi ctia ca.

Phuong phap xdc dinh tuoi va kich thuoc cd
thanh thuc lan diu: Tt thang 3 - 7, moi thang,
dung que tham trimg 14y hat trimg thong qua 16
niéu sinh duc dé kiém tra d6 thanh thuc cta ca tai
4 nhém tuéi (muc bo tri thi nghiém), moéi nhom
tudi kiém tra 10 ca cai. Ti 1é ca thanh thuc duoc
tinh theo cong thue: Ti 1é ca thanh thuc (%) = Ca
thanh thuc sinh duc (giai doan IV)/téng so ca
kiém tra.

+ Xdc dinh mua vu sinh sdn

Trong ao nudi thi nghiém voéi nhom ca co do
tudi 4* va 5° (m6i nhom 15 ca thé cai), ngay tur
thang 2, tién hanh kiém tra su phat trién sinh duc
clia ca cai. Phuong phép kiém tra 1a quan sat phia
bung ca (ca cai thanh thuc sinh duc c6 biéu hién
bung cang tron déu, 16 sinh duc to, tmg hong, vay
nguc tron nhin) va tham tring bang que tham
trung. Tt thang 4, tién hanh mé ngau nhién 3 ca
thé d@é 1ay tring. Khi c6 hon 50% s6 c4 kiém tra co
budng trimg phat trién dén giai doan IV thi xac
dinh do6 1a mua vu sinh san cta ca.

+ Xdc dinh strc sinh san cua cd

Khi c4 cai da thanh thuc (thang 4 - 6), tién
hanh bat ngau nhién 3 ca cai da thanh thuc & moi
nhom ca thi nghiém, can khoi luong timg ca thé
bang can dong hoé 10 kg (sai s6 O 5 g) va giai phau
lay buong trimg. Buong tring ctia mdi ca thé duoc
can voi do chinh xac 0,01 g, sau do ldy mau dé
dém tring tai 3 vi tri: phan dau, phan gitta va phan
cudi ctia buong trimg. Mau trimg sau khi 14y duoc
lam kho, can khoi luong (sai s6 0,01 g) va co6 dinh
trong dung dich formaline 2,5% dé dém so6 tring.
Strc sinh san cta ca duoc xac dinh trén khoi luong
tring cta ca cai co tuyén sinh duc & giai doan IV
va tinh theo cong thic cta Biswas (1993) [10].

Sttc sinh san tuyét doi (F): Puoc xac dinh theo
cong thuc:

F (tring ca/ca thé ca cai) = nG/g;

G la khoi lwong budng tring (g);

N 14 s6 trimg ¢ giai doan IV co trong mau dai
dién;

g la khoi luong mau tring duoc 1ay ra dém.

Sttc sinh san tuong doi (F,): 14 so6 luong trimg
tren 1 g khoi luong co thé ca, duoc xac dinh theo
cong thuec:

F, (tring ca/gam ca cai) = F/W, trong do:

F 1a stc sinh san tuyét doi;

W 1a khoi luong than ca (g).

+ Phuong phap theo doi cdc chi tiéu moi
trirong nuoc ao nuoi

Trong qua trinh nuoi thi nghiém, mot s6 yéu
t6 moi truong nuoc ao nudi nhu nhiet do nudc, pH,
oxy hoa tan va NH, duoc xac dinh bang cac dung
cu chuyén dung, thoi gian va chu ky do dwoc trinh
bay & bang 1.

Bang 4. Cac yéu t6 méi trudng nuedc va phuong phap phan tich

TT Chi tiéu Tho g.l\a n do Chuly do Dung cu do
(gi0)
e 2a 0 . N . . May do nhiét do cam tay DO model 550* do

1 [Nhiéet @o (°C) 8 va 14 gio Hang ngay hang YIS — My sén xudt
2 pH 8 val4 gid | Hangngay | May do pH cam tay do Trung Quoc san xuat

A . . . . . May do 6 xy cam tay DO model 550? do hang
3 [Oxy hoa tan (mg/I)| 8 va 14 gio Hang ngay YIS - My san xuit
4 [NH; (mg/1) 8 gior 7 ngay/lan | Test kit Sera ctia Dtrc san xuat
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8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Két qua nghién ctru dic diém sinh san cta
ca ming trong diéu kién nuoi giir

3.1.1. Bién dong mot so yéu to moi truong
nuoce ao nudi cd thi nghiém

3.1.1.1. Bién dong vé nhiét do

40
35
30
25
20
15
10

5

0

Nhiét do trung binh (°C)

Trong ca 4 ao nuoi thi nghiém (D4, D5, D6 va
D7), tit thang 1 - 12/2021, nhiét do c6 su thay ddi
theo bién do nhiét ctia vung khi hau, dao dong
trung binh gitta cac thang tir 16,2- 33,4°C, cao nhat
vao thang 7 (33,4°C), thap nhat vao thang 2
(16,1°C) (Hinh 1).

Ao D4 Ao D5

" "4 Y "y Y Y " " "y " "y "y
\ v v v v V v v v v v v
,10 ,‘Q ,‘Q ,10 ,10 Q ,‘Q ,10 ,‘Q ,10 ,10 Q
'»\ '\z\ ")\ 0‘\ ‘o\ b\'\' ’\\ ‘b\ °>\ \9\ \:"\ Q\'\'

Thang/nam

Hinh 1. Bién dong nhiét do nudc trung binh trong cac ao thi nghiém

Theo Boyd (1990) [11], khoang nhiét do thich
hop cho su phat trién ctia ca nudc ngot viing nhiét
d6i dao dong 20 - 31°C. Trong khi su bién dong vé
nhiét do nuoc trong qua trinh nudi tai cac ao dao
dong 16,2 - 33,4°C, c6 thoi diém thap hon va cao
hon nguong thich hop, tuy nhién thoi gian nay
khong kéo dai nén khoang bién dong nhiét do nay
van thich hop cho su sinh truong va phat trién cta
ca.

Két qua theo doi su bién dong vé nhiét do
nuodc ao cho thay, trong cac thang 7, 8 va 9, nhiét
do chénh lech ngay va dém len dén 6°C, & do sau
20 cm nhiét do chénh léch 4°C, & day ao nhiét do
ngay, dem cheénh lech 2°C. Trén co s& do, dé giam
bot hién tuong ca bi soc do chénh léch nhiét do
ngay va dém qua 16n trong mua he, can dam bao
do sau muc nudc trong ao. Vi vay, cac ao nudi ca
mang nén bé sung nudc vao mua he dé dam bao

d6 sau t6i thiéu 1,5 m.

3.1.1.2. Bién dong vé do pH trong cdc ao nudi
thi nghiém
Gia tri pH trung binh theo thang trong 4 ao

nuoi thi nghiém dao dong 7,0 - 7,8, thap nhat 1a 7,0
va cao nhat1a 7,8 (Hinh 2).

Ao D4 Ao D5

7.5

GiatrjpH

Thang/nam

Hinh 2. Bién dong pH trong
cac ao nudi ca thi nghiém
Hinh 2 cho thay, thang 1, 2, 3 va 4 1a cac thang
c6 gia tri pH trung binh cao nhat (7,4 -7,8) trong
nam. Cac thang c6 pH thap trong khoang 7,0 - 7,4
gom thang 7, 8 va 9. Thoi diém c6 pH thap thuong
roi vao nhitng thang cé mua nhiéu, tuy nhién do
pH bién dong khong nhiéu trong ngay, thuong

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



KHOA HOC CONG NGHE

bang hoac duéi 0,2 don vi. Cé thé thdy, trong cac
ao thi nghiém c6 sy bién dong pH nhe theo mua
trong nam va tuan theo qui luat bién dong & khu
vuc Bac bo. Theo Boyd (1990) [11] thi diém chét
axit va kiém ctia ca 1a pH = 4 va pH = 11, gia tri pH
nudc thich hop nhat cho ca 1a 7 - 9. Vi vay, c6 thé
két luan pH ctia ao nudi ca thi nghiém dao dong
7,0 - 7,8 1a phi1 hop cho s phat trién ctia ca nuoi.

3.1.1.3. Bién dong oxy hoa tan trong cdc ao
nuoi thi nghiém

2]

/\\

B

8]

Ham lwong & xy hoa tan (mg/l)

o

—— A0 D4

Ham luong 6xy hoa tan trong thoi gian nuoi
thi nghiém ctia ca 4 ao trung binh dat 4,5 mg/L,
thap nhat 3,4 mg/L, cao nhat 1a 5,4 mg/L. Ham
luong oxy hoa tan trong moi trueong nudc ao nuoi
nhat thap vao thang 6, 7, 8 va 9, trung voi thoi
diém c6 nhiét do nuéc (31,5 - 33,4°C) cao nhat
trong nam. Thang cé ham lwong 6xy hoa tan cao
nhat 1a thang 1, 2, 3, 4, thang 11 va thang 12 dat
trung binh tir 4,3 - 5,4 mg/L, tuong duong voi thoi
diém co6 nhiét do nuoc 1a thap nhat trong qua trinh
nuéi (Hinh 3).

Ao D5

S
AP 1
Deali S

Thang/nam

Hinh 3. Bién dong ham luegng 6 xy hoa tan trong cac ao nudi c4 thi nghiém

Nghién cttu cia Boyd (1990) [11] ciing chi ra
rang, nhimg loai ca song trong vung nhiét doi sé
chét néu ham luong oxy dwoi 0,3 mg/1 trong it gio.
Néng do oxy 1 mg/1 1a néng do can thiét dé ca
chong chiu ¢ trang thai nghi ngoi trong vai gio.
Néng d@o oxy thich hop cho ca phai 16n hon 3,5
mg/1. Vivay, két qua phan tich 6xy hoa tan tai 4 ao
nuodi ca mang thi nghiém (3,5 - 5,4 mg/1) 1a phu

0,12

hop cho c4 sinh trudng va phat trién.
3.1.1.4. Bién dong NH,

Két qua phan tich ham luong NH, trong nudc
ao thi nghiém cho thay, ham luong NH, trung binh
trong nam dao dong 0,08 - 0,12 mg/L, cao nhat
vao thang 1, 2 (1,2 mg/L), thap nhat vao thang 9,
10 (0,08 mg/L) (Hinh 4).

-A0 D4 Ao D5
0,1 —
= E— -
0,08 N s — -
E
£ 0,06
i
= 0,04
0,02
0
e g Ny " " g Yy " 'y "y "y "
S & & & S S
Nam/thang

Hinh 4. Bién dong ham lugng NH, trong cAc ao nudi ca thi nghiém
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Theo Boyd (1990) [11], néng d6 NH, an toan
khi ti€p xuc lau dai khoang 0,05 mg/L dén 0,15
mg/L d6i v6i ca nuoc ngot vung nhiét doi. Mic
NH, cao thuong phd bién nhat trong ao nudi st
dung thitc an c6 ham luong protein cao [11]. Ham
lwong NH, c6 xu hudong tang khi lwgng thic an st
dung tang dé dap tmg nhu cau ting trudng cla ca.
Trong nghién cttu nay, thic an cho ca dwoc cho
vao sang an, thic an du thira duoc thu lai sau 1 gio
cho ca an, két hop voéi viec thay nudc ao thuong
xuyén nén ham luong NH; trong ao luon thap, chat
lwong nuwoc dugc dam bao.

3.2. Két qua nghién ctru vé dic diém phan biét
gidi tinh

3.2.1. Phan biét qua céc dic diém hinh thai

Két qua quan sat hinh thai va tuyén sinh duc
ctia -6 mau ca mang tudi 3* va -6 mau ca4 mang tudi
4* cho thay, mot s6 dac diém cé thé st dung dé
xac dinh gidi tinh ca gom: (i) cé cai c6 tuyén sinh
duc phat trién, thuong bung to hon bung ca duc;
(ii) nhin ngang than ca duwc thuwong nho, thon va
dai hon ca cai; (iii) vay nguc ca cai mém, tron, vay
nguc ca duc tho, rap. Két qua quan sat va giai phau
tuyén sinh duc c4 mang ciing cho thay, khi ca da
thanh thuc, ca cai c6 16 sinh duc sung to, c6 mau

hong, bung c4 phinh to, c6 vét 1om ro rang & gitta
bung khi lat ngtra ca. Ca duc cé bung hep, phang,
khi ca da thanh thuc (trong mua sinh san), lat
ngtra c4, dung tay an nhe lén bung ca phan sat vay
hau mon cé thé thdy tinh dich mau trang duc chay
ra.

Tuy nhién, theo Mai Dinh Yén (1991) [12], su
khéc biet vé mot s6 dac diém hinh thai gitta ca duc
va ca cai & mot so loai ¢ ton tai sudt doi, nhung &
mot so loai ca khac chung chi khac nhau trong
thoi gian sinh san. O ca mang ciing vay, két qua
nghién ctru nay cho thay, c6 thé phan biét ca duc
va ca cai thong qua mot s6 dac diém hinh thai bén
ngoai (vay nguc, vay dudi), nhung s khac biét nay
chi ton tai trong thoi gian ca tham gia sinh san. Do
vay, trong qua trinh tao dan c4 mang b6 me phuc
vu cho san xuit giong, viec danh dau ca duc va ca
cai hoac nuéi rieng ca duc va ca cai sé thuan loi
hon khi lira chon ca bé me cho sinh san.

322 Phan biét qua kich thuoc ca duc va cd
cdl

Vé kich thuoc, & cing mot do tudi (tir tudi 2 -
5%, c4 mang cai c6 chiéu dai than va khéi luong
than 16n hon ca mang duc (Bang 2).

Bang 2. So sanh khéi lwong va kich thudc gitra ¢4 cai va ca dyc & ciing do tudi

Do tudi Gioi tinh
Ca mang cai Ca mang duc
TL (cm) BW (kg) TL (cm) BW (kg)
2 48,2+4,6 2,9+0,3 44,5+ 4,3 24+04
3 59,8 +£5,1 3,4+0,3 54,6 + 4,6 2,9+04
4 63,4+4,6 42+0,5 61,3+4,9 25+0,4
o5* 65,8 £ 4,6 52+0,4 62,7 +£4,0 4,4+05

Ghi chu: TL Ia chiéu dai trung binh than cd+ SD; BW la khoi lirong trung binh than c4 + SD.

Trong tu nhién, sy phat trién tuyén sinh duc
ctia cac loai ca c6 lién quan dén su hinh thanh cac
dac diém sinh duc phu, trong d6 khac biét thong
thuong nhat 1a kich thudc ca duc va ca cai [13]. Ca
cai thuong lon hon ca duc, diéu do co y nghia
thich nghi vi nho d6 ma dam bao mic sinh san cta
dan ca trong ty nhién cao [13].

Voi ca mang, két qua nghién ctu cta Liang
(1984) [14] cung da ghi nhan, trong tu nhién kich
thudc ca mang cai 16n hon ca mang duc & cung do
tudi, khi c4 cang lon thi sy khac biét nay cang ro

rang. Nghién ctru ctia Mi va cs (2007) [15] ciing
cho thay, ngoai tu nhién khi c4 mang truéng thanh
(tudi 4%), ca duc thuong cé kich thudc nho, than
thon dai hon than ca cai. Tom lai, dé phan biét
chinh xé4c ca duc va ca cai trong diéu kién nuoi,
can nhan biét thong qua cac dac diém vé hinh
dang, kich thudc va mot s6 dac diém hinh thai bén
ngoai (vay nguc, vay dudi, co quan sinh san) ctua
ca. Trong do, dac diém phan biét gi6i tinh ro nhat
& c4 mang 1a vay nguc ca cai mém tron, vay nguc
ca duc tho, rap khi ca da thanh thuc. Pay la nhing
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dac diém chinh giup phan biét va lgya chon ca
mang dugc va cd mang cai cho tham gia sinh san
nhan tao.

3.3. C4u tao tuyén sinh duc ctia ca ming

3.3.1. Cau tao buéng tring va kich thudc noan
bao

- C4u tao buong trimg

Két qua giai phau 4 mau c4 mang (khoi luong
3,4, 3,8, 4,2 va 4,9 kg) c6 buong tring da phat trién
cho thdy, buong trimg c4 mang la mot tuyén doi,
goém 2 nhanh c6 hinh tdi dai nam trong xoang
bung va treo 1én vach xoang co thé nho mang treo
buédng trimg. Hai nhanh nay nam & hai bén ruot va
& dudi bong hoi. Hai nhanh ctia buong tring phat
trién dong déu, it chénh léch nhau vé kich thuéc.

Khi thanh thuc, buong tring c6 kich thuoc kha
lon, chiém hau hét xoang co thé, c6 mau sac bién
déi tir xanh nhat, xanh dén xanh dam. Trén mang
buédng trimg c6 hai mach mau chinh chay & giita
doc theo chiéu dai budng trimg. Tir mach mau
chinh phan ra nhiéu mao mach phan bé khap
mang buong tring. Hai nhanh cta budng tring
hop lai & phia cuéi va thong ra ngoai qua 16 sinh
duc. Budng tring chtra nhiéu té bao trimg cé kich
thudc nhd, tring c6 mau xanh xam, hat trimg nhd,
déng déu, co kich thuéc trung binh 1,6 + 0,4 mm.
Tring c4 da thanh thuc (giai doan IV) khi ti€p xtc
voi nuoc khong xuat hién tinh dinh, tring truong
nudc nhanh, gia tang vé kich thuéc (Hinh 5).

Hinh 5. Buéng tring dién hinh ctia c4 ming

Nhu vay, tring ca mang cai co cac dic diém
cau tao budng trimg tuong tu cac loai ca xuong, c6
tap tinh dé tring troi néi (trung khong c6 tinh
dinh, trrong nudc nhanh, gia tang kich thuwdc khi
tiép xuc voi nuoc). Nhing loai ca nady thuong
khéng co tap tinh bao vé tring va ca con nén co
stc sinh san cao, diéu dé co y nghia thich nghi
dang k€ vi nho d6 ma dam bao duoc sy duy tri
quan dan ngoai tw nhién [13]. Vi nhing loai ca
nay, khi thu tring c4a dé thu tinh can bat ca nhe
nhang, vuot nhe bung ca tir trén xuéng hau mon
dé thu trimg va khong dé nuoc vao bat trimg khi
tritng chua thu tinh [15].

- Kich thuoc noan bao

Kich thuwéc noan bao & giai doan sinh trudong
chat va bién ddi nhan dao dong 41,8 - 59,7 um.
Sang giai doan tich liy noan hoang, noan bao cé
kich thudc ting lén dang ké va dao dong 125,5 —
290 um. O giai doan chin va rung trimg, noan bao
6 kich thire trung binh 308,5 + 24,4 ym (Bang 3).

Bang 3. Kich thudc noan bao & cac pha phat trién
khac nhau

Cac pha phat trién ctia noan bao Duong kinh
(um)
Pha 1, 2 (Pha nhan, tién ngoai vi nhan) | 41,8 +6,1
Pha 3 (Pha ngoai vi nhan) 59,7+7,6
Pha 4 (Pha khong bao héa) 125,5+ 12,4
Pha 5 (Pha thé noan hoang) 294,0 £ 19,2
Pha 6 (Pha cuc hoa, chin, rung) 308,5+ 24,4

Su phat trién va cau triac mo hoc noan sao ca
mang ciing giong voi ca me trang, cA meé hoa, ca
Rohu. Cac noan bao déu trai qua cac qué trinh
bién d6i phttc tap va tuan theo quy luat chung cta
cac loai ca xuong. O nghién cttu nay, noan bao thoi
ky III va IV chi phat hién duoc trong cac noan sao
& cac thang 4, 5 va 6. Qua do6, buéc dau co thé
nhan dinh dwoc mua vu sinh san cia cad mang
trong moi trueong nuoi la tie thang 4 - 6 trong nam
va som hon so véi két ctia nghién cttu vé mua vu
sinh san cta ca mang trén séong Truwong Giang
(Trung Quoc) (thang 5 - 7) ctia Mi (2007) [15] .
biéu nay co6 thé duoc giai thich do diéu kien tu
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nhién, nhiét d6 nudéc song (song Truong Giang)
bién dong tir 22 - 28°C tir thang 4 - 7 hang nam la
thap hon nhiét do & cac ao nudi ca trong thi
nghiém nay (28 - 31°C) nén ca ngoai tu nhién co
thoi gian tich liy tong nhiét thanh thuc cham hon
so voOi nuoi trong ao, do d6 ca ngoai tu nhién
thuong c6 mua sinh san muén hon so véi ca nudi
trong ao.
3.3.2. Cu tao tinh sdo

T NN N R

Vé céu tao tuyén tinh sao, két qua giai phau
cho thay, tuyén tinh sao c6 phan trudc rong hon va
hep dan lai & phan sau. O giai doan con non, tuyén
tinh sao ctia c4 mang 1a mot dai mau trang trong,
nhé, manh nidm thing theo xoang bung, gan
xuong song va cac xuong suon. Kich thuoc cia
tinh sao tang dan trong qua trinh phat trién va thay
d6i mau sac tir trang trong qua trang duc (Hinh 6).

Hinh 6. Tinh sao c4 ming

huéng va lua chon phuong phap phu hop nhat dé
thu tinh ca duc, phuc vu cho sinh san nhan tao ca
mang.

Két qua mo ta & trén cho thdy, tuyén tinh sao
clia ca midng c6 cau tao hinh tui theo mé hinh
chung ctia ca xuwong. Ca duc cta nhimng loai ca nay
c6 cau truc tuyén tinh sao dang hinh tui, khong
phan thuy, nam thang theo xoang bung nén trong
sinh san nhan tao cé thé thu tinh ca bang cach
vuot nhe bung ca tir dau xuong phia hau mon dé
thu tinh c4 nhu hau hét cac loai ca co vay nudc
ngot khac. Pac diém nay rat quan trong, giup dinh

3.4. Tuébi va kich thudc ca thanh thuc 1an dau

Két qua kiém tra ti lé thanh thuc ctia c4 mang
cai theo 4 nhom tudi va kich thuoc tir thang 3 -
7/2021 duoc trinh bay & bang 4.

Bang 4. Ti lé thanh thuc ctia c4 ming céi theo d6 tudi

, , S? ca the S6 ca thé trong | Tile thanh
Tudi Kich thuéc Khoi Tudi thanh thuc nhém thuc
(cm) lvong (kg) giai doan III,
IV (con) (%)
2" 40,0 - 52,0 2,0-27 2" 0 15 0
3" 53,8 - 59,6 2,8-3,3 3 1 15 6,7
4* 60,0 - 63,0 3,4-43 4 6 15 40
5 63,5 - 66,8 44-52 5 8 15 53,3

Két qua & bang 4 cho thay, nhom ca c6 do tudi
2" trong tng khoi lwong 2,0 - 2,7 kg/con khong c6
ca thé nao thanh thuc; nhém cé tudi 3* c6 ti lé ca
mang tuyén sinh duc & giai doan III, IV 1a 6,7%,
twong ung voéi kich thuwoc 2,8 - 3,4 kg/con. Nhom
tudi 4* va tudi 5* mang tuyén sinh duc giai doan III,
IV chiém ti 1é kha cao tir 40 - 53,3%, twong tng voi
kich thuéc 3,4 - 4,3 kg/con va 4,4 - 5,2 kg/con.
Nhu vay, c4 mang cai & nhom tudi 3* c6 ti lé ca
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thanh thuc 1a 6,7%, xét vé s6 luong chi c6 1 ca thé
ca cai thanh thuc trong tong so 15 ca thé theo doi.
Két qua nay chua dt co s¢ dé khiang dinh c4 mang
cai thanh thuc & do tudi 3*. Véi nhom ca co do tudi
4* va 5%, ti 1é ca thanh thuc dat 40 - 53,3%, véi ti 1é
thanh thuc nay, buéc dau cé thé nhan dinh, ca
mang cai trong diéu kién nuoi git, thanh thuc lan
dau khi c4 dat khoi luong trung binh tir 3,4 kg/con
trélén voi do tudi 4.
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Trong nghién ctru vé dac diém sinh hoc sinh
san cua ca mang, Zhang Quin (2016) [17] da nhan
thdy ca mang cai ngoai tv nhién thanh thuc sinh
duc 1an dau & do tudi 5° voi khoi luong ca tir 5,0
kg/con trd len. Tuy nhién, trong diéu kién nuodi
gitt nhan tao, nghién ctru nay lai ghi nhan ring ca
mang cai thanh thuc & do tudi 4* voi khéi luong > 4
kg. Nhu vay, cing nhu cac két qua nghién ctu
truoc day, két qua nghién ctru nay cho thay, ca
mang trong diéu kién nuoi gitr, tudi thanh thuc lan
d4au ctia ca som hon 1 tudi so véi ca ngoai tu nhién.
Nhing ca thé ca cai co khoi luong tir 3,4 kg/con
tro'lén & do tudi 4* déu co thé tham gia sinh san.

3.5. Mua vy sinh san clia cA ming trong moi
truong nubi gitr

30,0
250 BCadye BCA ci
20,0
15,0

10,0

Ti & cathanh thuc (%)

5.0

0.0

1 2 3 4567 8 9 100 12
Hinh 7. Ti 1é thanh thuc ctia c4 mang qua cac
thang trong nam (n = 15)

Qua 12 thang theo doi (tir thang 1 - 12/2021)
nhan thay, ti 1é thanh thuc tuyén sinh duc cua ca
cai va ca duc bat dau tang nhanh tir thang 4 - 6, cao
nhat vao thang 5 (ca cai: 33,3%; ca duc: 40,0%). Sau
thoi gian nay, ti 1é c4 mang c6 budng trimg giai

doan IV giam dan, tir thang 8 tré di, tir thang 9 - 12
thi ti 1é thanh thuc cta cala 0% (Hinh 7).

Wang va Tian (1990) [16] khi nghién ctru vé
dac diém sinh san ctia ca mang ngoai tu nhién (tai
ho chita Weishuei, tinh Ho Bac, Trung Quéoc) da
ghi nhan, c4 sinh san tu nhién tai ho tir thang 5- 7
trong nam, ti lé thanh thuc cta ca dat cao nhat vao
thang 6 va 7, dao dong tir 55,7 - 58,3% voi ca cai,
61,4 - 67,5% voi ca duc. Nghién ctru ctia Li Zhen
(2011) [14] ciing cho rang, mua vu sinh san ctia ca
mang ngoai ty nhién trén séng (séong Truong
Giang, Trung Quoéc) thanh thuc tir thang 5 - 7 hang
nam véi ti 1é thanh thuc & ca cai tir 57,4 - 61,3%, ca
duc 71,3 - 73,7%. V6i ca mang trong moi truong
nuoi gitt, két qua trong nghién ctru nay cho thay ca
mang b6 me duoc nudi trong ao c6 mua vu sinh
san tir thang 4 - 6, sém hon 1 thang so véi ca ngoai
te nhién trong nghién ctu cia Wang va Tian
(1990) [16], Zhang Quin (2016) [17]. Nguyén nhan
chinh c6 thé 1a do nhiét do nudc ao nudi trong
nam (16,2- 33,4°C) cta nghién cttu nay cao hon so
voi nhiét do nudc ho chira Weishuei (12,4 - 30,2°C)
trong nghién cttu cia Wang va Tian (1990) [16].
Két qua nay la co sé khoa hoc dé xay dung duoc
thoi gian lua chon va tién hanh nuoi vo c4 mang bo
me mot cach phu hop dé dua vao thuc tién san
Xuat.

3.6. Stic sinh san clia c4 mang trong moi
trueong nuoi gitr

Stic sinh san tuyét doi ctia ca dao dong 30.192 -
83.687 trtmg, sttc sinh san tuwong doi dao dong 9,1 -
16,7 tring/g ca cai (Bang 5).

Bang 5. Sirc sinh san ciia c4 ming trong moi trieong nudi giir

Nhom kich | Chiéu dai | Khoiluong than S6 | Strc sinh san tuyét | Strc sinh san tuong
thuoc than ca ca (g) mau doi doi
(kg) (cm) (trtmg/cé cai) (trimg/g ca cai)
3,4-41 57,4+4,2 3.287 +£129,6 3 30.192 + 2286 9,2+09
4,2-47 61,8+ 6,1 3.759,8 +£172,3 3 54.476 + 5077 14,5+1,5
4,8-52 68,8 £ 5,7 4.998,6 + 146,3 3 83.687 + 8.424 16,7+ 1,4

Két qua nghién cttu cho thay, stc sinh san ctia
ca mang cai ti 1é thuan voi khoi luong than ca (giai
doan 3.287 - 4.998,6 g/con), ca co6 kich thudc cang
16m thi stic sinh séan tuyét doi cang cao. Ca c6 khoi
lwong trung binh 3.287 + 129,6 g/con c6 stic sinh

san tuyét doi trung binh 30.192 + 2.286 tring/ca
cai, ca co khoi lwong trung binh 3.759,8 + 172,3
g/con dat trung binh 54.476 + 5.077 triing/ca cai
va ca c6 khoi luong trung binh 4.998,6 + 146,3
g/con dat trung binh 83.687 + 8.424 trimg/ca cai.
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Két qua nghién ctru nay thap hon nhiéu so véi
nghién cttu vé ca miang ngoai tw nhién ctia Mi va
cs (2007) [15] véi stec sinh san tuyét doi cua ca
mang tir 105.000-378.000 tring/ca cai, cia Zhang
Quin (2016) [17] ttr 105.000-315.000 trimg/ca cai.
Nguyén nhan c6 thé 1a do khoéi luong ca cai trong
nghién cttu nay (3.287 - 4.998,6 g/con) 1la nho hon
nhiéu so voi khoi luong cé cai trong nghién ctru
cua Mi va cs (2007) [15], Zhang Quin (2017) [17]
voi khoi lwong tir 6.000 g/con tré lén.

4. KET LUAN

Trong diéu kién nuoi gitt (trong ao, trong
long), ca mang cai thanh thuc lan dau & do tudi 4°,
voi khoi luong trung binh 3,4 kg/con; ca sinh san
114n trong nam. Mua vu sinh san ctia c4 tir thang 4
- 6, tap trung nhiéu vao thang 5; sttc sinh san trung
binh tuyét doi cta ca tir 30.192 - 83.688 trimg/ca
cai twong ing voi khoi luong ctia ca tir 3,4 - 5,2
kg/con.
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STUDY ON THE REPRODUCTION BIOLOGY CHARACTERISTICS OF YELLOWCHEEK
(Elopichthys bambusa Richarson, 1844) UNDER CULTURE CONDITIONS

Nguyen Hai Son', Vo Van Binh!, Dang Thi Lua®
! National Freshwater Broodstock Centre
?Resarch Institute for Aquacultur Nol
Summary

Study on yellowcheek’s reproductive characteristics in captivity was conducted from 1 - 12/2021.
Selecting 120 fish (60 male and 60 female) with a weigh of 2.4 - 5.2 kg per individual at age of 27 -
5* was used for the experiment. The experimental fish was divided into four different age groups
(2%, 3%, 4" and 5%) with each group containing 15 female and 15 male. All fish in each group was
stocked in a same pond, with an area of 500 m? Research indicated that male and female fish
exhibit distinguishable external morphological characteristics, such as pectoral and caudal fins,
during the reproductive time. In the cativity, females reached maturity at age 4*, male reached
maturity at age 3*. The fish typically spawns once a year from April to June, with the peak season
in May. Depending on body weight, absolute female fecundity ranged from 30,192 eggs (BW:
3,287 £ 129,6 grams) to 83,688 eggs (BW: 4,998,6 £ 146,3 grams) per captive individual. This
result provides technical conditions for yollowcheck seed production trials.

Keywords: Yellowcheek, spawning season, fecundity.

Nguoi phan bién: TS. Phan Dinh Phuc
Ngay nhan bai: 3/10/2023

Ngay thong qua phan bién: 11/12/2023
Ngay duyét dang:
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HIEN TRANG VA MOT SO GIAI PHAP PHAT TRIEN
BEN VUNG NGHE NUOI CA LONG
TAI HO HOA BIiNH, TiNH HOA BINH

Kim Minh Anh!, Vii Ptec Manh"*,
Vit Tudn Anh®, Nguyén Thi Hanh Tién?,

Nguyén Thi Thu Hién?, Hoang Thi Thu Hurong?, Kim Van Van*"

TOM TAT

Bai bao cung cap hién trang nuoi ca 16ng tai ho Hoa Binh, tinh Hoa Binh trén co s& phuong phap
diéu tra khao sat thuc tién ctia 60 co s& nuoi ca voi 811 16ng trong thoi gian tir thang 10/2022 dén
thang 7/2023. Két qua cho thay, hau hét cac co s& nudi ca 16ng & khu vuc diéu tra déu & quy mo
ho gia dinh (chiém 86,7%), phé bién 1a nuoi cac loai thiy dac san gié tri cao, ngoai ra mot s6 co s&
két hop phat trién du lich sinh théi dé tang thém thu nhap. Vé nguén géc c4 giong: Cha yéu thu
gom danh bat tir tv nhién, chua cht dong san xuat duoc con giong mot s loai ca. Ti 1é 1ong bod
trong chiém 23,7% do co s& nuoéi van hanh 16ng khong hiéu qua hoac dang chuéin bi cho vu nuoi
m6i. Hau hét cac co so nuoi stt dung 16ng ludi khung kim loai c6 kich thuéc 6 x 6 x 3 m, 16ng nuoi
cong nghé cao da bat dau xuat hién. Da so co sé dugc diéu tra thuong két hop thitc an vién va ca
tap. Chat luong ca thuong phdm nuo6i long trén ho Hoa Binh duoc danh gia cao tuy nhién tiéu thu
san pham con khoé khan. Mot so gidi phap bao gdm: Giam sat su phat trién 16ng nudi trong viing

quy hoach, thuc hién quy dinh vé thudc hoa chat, nang cao trinh d6 chuyén mon nguoi nuoi, dau

tu san xuat giong va quan ly moi trueong viing nudi va tang cuong lién két san xuat - tiéu thu.

Tt khoéa: Hién trang, gidi phap, nudi cd long, ho Hoa Binh.

1. AT VAN DE

Hé Hoa Binh c6 dién tich trén 10.450 ha ndm
trén dia ban tinh Hoa Binh va ciac huyén: Cao
Phong, Da Bac, Tan Lac, Mai Chau véi chiéu dai
trén 80 km. Ho Hoa Binh c6 tiém ning 16n vé dién
tich mat nudc phat trién nghé nuoi ca long véi cac
doi tuong nuodi ban dia nhu c4 tram cd, ca chép, ca
bong va mot so loai co gia tri kinh t€ nhu ca nheo
my, ca chién, ca tam...[1]. Hién nay, ho Hoa Binh
duoc dinh huong phat trién nuoi ca 16ng quy mo

! Khoa Thuy san, Hoc vién Nong nghiép Viét Nam

2 Truong Dai hoc Phenikaa

* Dai hoc Bach khoa Ha Noi

* NCS Vién Nghién ctru Nuéi trong Thuy san 1

* Hoc vién Cao hoc, Khoa Thuy san, Hoc Vién Nong nghiép Viét Nam
"Email: kvvan@vnua.edu.vn

16m, 1a trong diém cta khu vuc phia Bac. Tinh
rieng nam 2022, theo Chi cuc Thay san tinh Hoa
Binh thong keé c6 4.890 1ong ca thudoc hon 1.000 co
s& nuodi, san lwong dat gan 10.000 tan [2]. Song
hanh cung v6i nghé nudi, thuong hiéu ca song ba
ctia hé Hoa Binh da xay dung tir nhiéu nim nay va
duoc thi truong ghi nhan. Do d6, nudi ca 1ong la
mot trong nhimng sinh ké quan trong, mang lai viéc
lam va thu nhap cho nguoi dan khu vuc long ho.

Tuy nhién, viéc phat trién nghé nudi ca léong
hién dang gap phai mot s6 kho khan, han ché nhu
van dé vé 6 nhiém moéi trudng cuc bo, thi truong
tiéu thu gap nhiéu kho khan, gia ca nguyén liéu
dau vao tang cao,... anh huéng dén hiéu qua va
tinh bén vimmg trong san xuat. Dé thuc ddy nghé
nuodi ca long phat trién bén vimg, nhimg thong tin
lién quan dén cac doi tuong nuodi nay can duoc cap
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nhat thuong xuyén dé dua gidi phap kip thoi. Mot
s6 nghién cttu vé hién trang ky thuat cting da chi
ra cac thuan loi va kho khan ctia nghé nuoi ca 1ong
ndi chung & khu vuc long ho Thac Ba, Yéen Bai [3]
va nghé nuoi ca nheo my noi riéng tai mot so ving
nuéi trong diém khu vuc phia Bic, trong do c6
Hoa Binh [4]. Nghién ctru ndy duoc thuc hién dé
danh gia hién trang va dé xuat mot so giai phap
nham gop phan phat trién bén vitng nghé nuoéi ca
long tai Hoa Binh.

2. PHUONG PHAP NGHIEN CUU

2.1. Thei gian, dia diém nghién ctru

Nghién cttu duoc thuc hién tir thang 10/2022
dén thang 7/2023 tai ho Hoa Binh, tinh Hoa Binh
(thanh pho Hoa Binh va 3 huyén Da Bic, Cao
Phong, Tan Lac), day la vung cha luc tap trung
nhiéu co sé nudi ca long trén ho chia, co san
luong c4 va quy hoach phat trién nuodi ca long
thanh vung nuéi tap trung.

2.2. Phuong phép diéu tra, thu thap thong tin,
xtt Iy s6 lieu

2.2.1. Thu thap thong tin thir cap

Thong tin, s6 liéu duoc thu thap qua cac xuat
ban thong ke, bao c4o ctia cac don vi lién quan cta
tinh Hoa Binh
nghiép va PTNT, Phong Nong nghiép huyén) va

(Chi cuc Thuay san, S& Nong

bao c4o, an pham khoa hoc 1am co s¢ dé diéu tra,
khao sat.

222 Phuong phdp lra chon mau diéu tra,
khdo sat

Chon mau diéu tra: Qua trinh diéu tra duoc
thuc hién trén co sé chon mau phan tang véi chi
tieu lwa chon vung c6 nuoéi trong thiy san quan
trong thong qua so liéu thong ké. Phuong phap
chon mau diéu tra tai cac huyén duoc boc tham
ngau nhién t6i thiéu 10% téng s6 co s& nudi ca
long. Qua viéc chon ngau nhién, 60 co sé nuodi da
duoc lua chon dé thuc hién qua trinh diéu tra,
khao sat.

2.2.3. Phuong phdp diéu tra, khdo sat

Phuong phap danh gia nhanh noéng thon cé su
tham gia ctia nguoi dan (PRA): Bao gém 8 budc
theo mo ta ctia Nguyén Duy Can va Nico Vromant
(2009) [5] va Va buc Manh va cs (2022) [4].

Phuong phap diéu tra b6 sung: So lieu duoc
thu thap thong qua viéc xay dung bo cau hoi diéu
tra, lra chon phuong phap phong van va tién hanh
phong van truc ti€p cac co s& nuoi ca long. Piéu
tra cac ho nuoi ca long chira cac thong tin vu nuoi
trudce kia va hién tai bao gdm: S6 6 10ng, loai nuoi,
ngay tha, quan ly va cham séc c4 16ng. Bo cau hdi
duoc xay dung sau khi diéu tra thit doi voi 5 ho,
sau do diéu chinh stta d6i cho phu hop trudc khi
chinh thic diéu tra phong van 60 ho [1].

2.2.4. Phuong phadp phan tich va xir Iy so liéu

S6 liéu diéu tra phong van duoc ma hoa, xt ly
trén phan mém Excel 2016. St dung thong ké mo
ta: trung binh + d¢ léch chuén, lon nhat, nho nhat,
ty le (%) va kiém dinh mau.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Cac yéu td tr nhién va tiém ning nudi ca
l1ong khu virc hé Hoa Binh

Hoé Hoa Binh c6 nhiéu loi thé, tiém niang dé
phat trién nghé nuoi c4 16ng be, dac biét 1a trén hod
thuy dién. Cac vi tri nuéi ca 16ng khu vuc ho Hoa
Binh duoc thé hién & hinh 1.

Két qua khao sat va thu thap so lieu thit cap
cho thay, hé Hoa Binh c6 hon 10.000 ha mat nuéc
dap tmg diéu kién cho phat trién nuoi ca long theo
QCVNO02-33-3:2021/BNNPTNT (Bang 1) [6]. Tuy
nhién, chi mot phan trong s6 d6 duoc dua vao khai
thac véi 16 luu vuc song (32,0%) va 13 ho chira 1on
(44,8%). Cac ho gia dinh nuéi nho 1é diang ky 1ong
bé con gap kho khin do quy dinh vé giao, cho
thué mat nuéc [7]. Bén canh d6, kho khan trong
phan dinh gianh gi6i v6i giao thong duong thiy
ciing la mot thach thiec doi voi nguodi dan.
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3.2. Hién trang nudi ca long khu vuc hé Hoa doanh nghiép, hodc hop tac xa. Quy mo nudi nho

Binh 1é da gay khong it kho khan trong viéc quan ly tinh
3.2.1. Tinh hinh nuéi cd long khu viec hé Hoa hinh dich bénh, chat luwong san pham khong dong
Binh nhat gay bat cap trong xay dung hé thong truy

Theo s6 lieu diéu tra, da phan cac co s& déu cé  xuat nguodn goc va thuong hiéu ctia san pham.
quy mo gia dinh, chi mot phan nhé dat quy mo
Béng 1. Théng tin co ban viing nudi c4 long khu vuc long hé Hoa Binh

Huyén/thanh Téng s6 co s& Tong s6 Quy mo co s&' nudi
phé diéu tra long nuoéi Doanh nghiép Ho gia dinh
Cao Phong 3 130 2 1
ba Bac 8 35 0 8
Hoa Binh 30 479 4 26
Tan Lac 19 167 2 17
Tong (ty le) 60 811 8 (13,3%) 52 (86,7%)

Chui thich: Quy mo trang trai c6 gid tri san xuat binh quéan dat >2 ty dong/nam hodc tong dién tich
dat san xuat >1,0 ha; quy mo co sé gia dinh co gid tri san xuat va dién tich thap hon quy mo trang trai
(theo Thong tir s6 02/2020/TT-BNNPTNT)

Theo két qua diéu tra, da s6 1ong nuoi co6 kich
thudc rong 6 m x dai 6 m x sau 3 m (81,7%) va co N D h ’
khung kim loai (85,0%) (Hinh 2). Long nuéi HDPE thoi san xuat san luong 0 at sé gap kho khan trong
theo cong nghée Na Uy da duoc tng dung tai mot  H€U thu san pham.

sO co sO nudi, tuy nhién chua phat trién rong rai
nuoéi 16ng trén hoé do chi phi van hanh cao, déng

A) (B)
Hinh 2. Vat liéu 1am 16ng duoc 1am béing kim loai (A) va biang g (B)
Tai thoi diém diéu tra (thang 4/2023), ti le s6  10ng bo tréng cao xudt pht tir 2 nguyén nhan:
Hiéu qua kinh té thap hoac dang trong thoi gian

long bi bo trong, chua stt dung & cac co so nudi ca !
chuan bi cho vu nuéi méi.

long khu vuc ho Hoa Binh chiém 23,7%, s6 luong
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Hinh 3. Kich ¢, vat liéu va ty 1& 16ng duoc stt dung tai mot s6 huyén cta tinh Hoa Binh

Vit liéu lam long
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Pi Bic
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Tinh trang st dung long

Betanes
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~ Til¢ long trong

Kich thwc long nubi

D Bic

Hoa Binh

Hoxoxd =553

LEKAR

pLatEto
pletetos

Toug

Ghi chu: A. Vat liéu Iam long; B. Kich thuoc Iong nuoi; C. Tinh trang sir dung long

Qua phoéng van cac chid co s& nuoi vé ly do bod
trong 16ng, két qua cho thiy, mot s6 ho nuoi moi
thu hoach ca va dang tién hanh veé sinh long, luéi
chudn bi cho vu méi. Mat khac, mot s6 ho nudi
gap van dé kho khan vé kiém soat dich bénh trong
moi truong nudi hd gay thiét hai kinh té 16n. Bén
canh d9, thi truong tiéu thu cac san phdm thuy san
Bang 2. Co cdu loai c4 nu6i 1ong tai cac co sé duge diéu tra

tir dau nam 2023 (tét am lich) gdp nhiéu kho khan,
gia c4a thuong phidm xudng thap, thic an cong
nghiép ting gia nén cac co sé da giam so luong
long va mat do nuoi. Trong dot diéu tra nay, co rat
it co s& xay dung 16ng moéi va mé rong quy mo

nuoi long.

Huyeén/thanh | S6 ho diéu 56 ho nuoi c4
pho tra Tram co6 | Tram den | Nheo my | Chién | Nganh | Ro phi | Khac
Cao Phong 3 1 1 2 1 0 1 0
ba Bac 8 3 4 3 5 4 3 0
Hoa Binh 30 12 14 15 7 10 6 2
Tan Lac 19 10 6 5 5 6 7 0
Tong 60 26 25 25 18 20 17 2
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Dir lieu trén cho thdy, sy da dang vé loai ca
duoc nuoi trong khu vuc gdm tram co, tram den va
nheo my 1a nhitng loai ca pho bién va duoc nuodi
rong rai tai cac vung nuodi. Ca chién va ca nganh
ciing duoc nuodi & mot s6 ho, trong khi ca ro phi va
cac loai ca khac c6 s6 luwong ho nudi it hon. Diéu

@A)

Ngoai cac loai ca ké trén, c6 nhing ho da thi
nghiém nuoi 16ng mot s6 loai méi nham ting thém
thu nhap va da dang hoa loai nudi nhu c4 tam, éch
Théi Lan (Hinh 4).

3.2.2. Lao dong nuoi

Theo s6 liéu diéu tra, co téi 51/60 chu co s&
duoc phong vén, tuong duong 85,0% 14y nghé nuoi

nay cho thay, su khac biét & nhu cau thi truong va
su phat trién ctia timg loai ca trong khu vuc. Tuy
nhién, dé cé cach nhin tdng quan hon vé co ciu
loai nuoi c4, can c6 thong tin vé téng s6 ho nudi ca
va ty le cta timg loai c4 so voi tong so ho diéu tra.

B)
Hinh 4. M6 hinh nuéi éch (A), c4 tim (B) thuong phdm trong 16ng trén ho thuy dién

ca long 1am cong viéc chinh, dac biét 1a ngudi nuoi
tai cac long hé c6 phuong tién di lai cht yéu bang
xuong, thuyén may tu ché, khong cht dong thoi
gian nén it nguoi nhan thém cac viéc khac (Bang
3). Day 1a diéu kién thuan loi cho phat trién nuoi
tham canh tai cac vung quy hoach tap trung.

Bang 3. Dic diém cta lao dong nuoéi ca 16ng tai khu vuc diéu tra (n=60)

Cht co s¢ nuodi Tile
Thong tin o
(nguor) )
o Nuoi trong, danh bat thiy san 51 85,0
Nghé chinh X
Nghé khac 9 15,0
>Trung cap 2 3,3
Hoc van THCS - THPT 18 30,0
<THCS 40 66,7
> 5 nam 32 53,3
Kinh nghiém
< b nam 28 46,7

Hon 50% cht co s& nuoi duoc phong van tai
thoi diém diéu tra déu co kinh nghiém trén 5 nam
va khong nhiéu ky thuat vien duoc dao tao tir trinh
do trung cap, cao dang tré lén. Do do, da phan cac
co s& nudi theo kinh nghiém truyén miéng, st
dung nguon lao dong trong gia dinh, kha ning tiép
can cac tién bo khoa hoc ky thuat con cham, van
hanh quan ly va von dau tu kém hiéu qua. Day la

mot trong nhitng yéu t6 gay anh huéng dén hieu
qua nuoéi ca long [8]. Bén canh do, mot s6 co s,
doanh nghiép con két hop phat trién du lich sinh
thai thanh mot mo hinh phat trién két hop hiéu
qua rat dang chu y trong nhitng nam tré lai day.
Nhiéu ho nuéi chon huong di két hop du lich sinh
thai (homestay, resort, ...) c6 két hop nudi léong
voi s6 luong nho phuc vu nhu cau khach du lich.
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3.3. Con giong phuc vu nuéi long

Con giong 1a yéu t6 quan trong hang dau, co6
vai tro quyét dinh su thanh cong cta vu nuoéi. Hién
nay, ca giong phuc vu cho nuoi 16ng trén dia ban

NGUON GIONG CA CUA CAC HO NUOI LONG HO HOA BINH

H& nuéi tam dirng sén xuat 1

Dénh bt tw nhién 2o

0 5 10 15 20 25

tinh Hoa Binh la van dé luon dwoc quan tam tir
phia nguoi nuodi va co quan quan ly. Nguon goc ca
giong duoc thé hién ¢ hinh 5.

TY LE NGUON GIONG CA CUA CAC HO NUDI LONG
HO HOA BINH THEO SO LUONG LONG NUDI

ETy nhién xNhéntao %Ldngtréng

40

57,6%

30 35 40

Hinh 5. (A) Ngudn géc giéng ca phuc vu nudi 16ng; (B) ty 1é gidng ca theo s6 lueong 1ong nuéi

C6 40 ho trong so6 60 ho tham gia diéu tra tra
10i ring nguén goc giong ca mot so loai & cac 1ong
nuoi dugc danh bat tir te nhién nhu c4 nganh song,
ca chién, ... Mot phan ca danh bat duoc sé ban
cho cac thuong 14i, mot phan sé duoc tha va nuoi
trong long tuy vao muc dich st dung. C6 19 ho
nuodi ghi nhan rang mot s6 loai ca nudi 16ng nhu ca
tram co, tram den duoc nhap tir cac tinh, thanh
pho: Hai Duong, Ha Noi, Vinh Phuc. Mot s6 loai
nhu c4 tim, ca nheo my duoc dugc nhap tir nguon
troi néi thong qua thuong 14i.

Tuy ghi nhan phan 16n c4 trong long cta cac
ho nuoi duoc danh bat tir ty nhién, voi quy mo ho
gia dinh, s0 luong long nudi it. Nhung khi so sanh
theo s6 lwong 16ng nuodi, nhan thay rang cac long
ca nuoi duoc danh bat tir tw nhién chiém 19% téng
s6 long. Trong khi cac long nuédi theo quy mo

doanh nghiép, voi so long 16n (57%), thuong chon
la nguodn giong nhan tao, ddm bao chat luong. Du
vay, van c6 mot luong dang ké so 1ong bi bo trong
(24%) do gap nhiéu khé khan vé von, gia ca, gia
thitc an cting nhu d4u ra san pham.

3.4. Thirc 4n st dung nudi c4 long

Nguoi nuoi thuong st dung loai thirc an cho
ca c6 vay chira ham luong protein tir 28 — 30%. Tuy
nhién, viec st dung 100% thitc an cong nghiép chi
chiém 21,7% tong s6 co sé nuoi duoc diéu tra va da
phan tap trung & cac co sé thudc thanh phé Hoa
Binh. Pa s6 cac co sé nudi stt dung xen ke thirc dn
cong nghiép cung ca tap (voi ti 1é 70: 30) chiém
46,7% va chtt yéu st dung & giai doan dau vu nuoi.
Ngoai ra, c6 30,0% s6 co s& quy mo nho, chi st
dung c4 tap lam thttc an cho ca nudi long (ca lang,
tram den, c4 chién, ...) (Bang 4).

Bang 4. Thitc 4n sit dung trong nuéi c4 16ng hd Hoa Binh

Huyén/thanh Téng s6 co SO Loai thitc an
pho diéu tra Thitc dn vién Két hop Ca tap
Cao Phong 3 1 2 0
ba Bic 8 2 2 4
Hoa Binh 30 9 11 10
Tan Lac 19° 1 13 4
Téng (ty 1é %) 60" 13 (21,7%) 28 (46,7%) 18 (30,0%)

Ghi chu: "ho tai Tan Lac (1,7%) chua di vdo khai théc, st dung, do do khong co so liéu vé thirc an.
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Nguoi nuoi cho biét, ti 1é st dung thic an
cong nghiép c6 xu huéng giam va ting viéc sir
dung ca tap lam thtc an mot phan do gan day gia
thuc an coéng nghiép cao (ting téi 4.000
dong/kg/nam). Bén canh d6, gia ca thuong phim

thap va kho tiéu thu nén nguoi nuéi cé xu thé cho
an cam ching. Hon ntta, ca nuoi bang tép dau cé
gia cao hon ca st dung hoan toan thic an cong
nghiép dan dén chuyén dich co cau thtc an noi
trén.

Hinh 6. Mot s6 loai thic dn duoc sit dung trong nudi ca 16ng hién nay
gap nhu ran ca tram cd, 16 loét trén ca nheo my, ...

Viéc diéu tiét, quan ly tot ché do cho an co thé
giup giam chi phi khi nu6i ca nheo my [4]. Cac co
s& nuoi da phan cho ca an mot bira trong ngay vao
khoang 6 - 7 gi¢ (c6 khi chi 2 ngay maéi an 1 bira)
va khong xac dinh duoc chinh xac khoi luong thic
an cho ca an. Tinh riéng s6 co s& nudi ca nheo my
trong 16ng trén cac hoé chia c6 dén hon 90% s6 co
s& nuoi st dung ca tap duoc thu gom ngay tai cac
ho chtra 1am thttc dn cho ca nheo my, két hop st
dung thttc an cong nghiép [1]. Viec thiéu kién
thitc chuyén moén trong viéc st dung va quan ly
thic an cong nghiép c6 thé gay ra van dé vé du
thtta thttc an, dan dén kha nang phua dudng trén
ho.

3.5. Quan ly va cham so6c

Tinh hinh dich bénh khi nudi c4 16ng hé Hoa
Binh néi chung it nghiém trong hon so véi nuoi
ao, long trén song [9] tai Hai Duong [10], Bac
Ninh. Trong do6 c6 thé ké t6i mot s6 bénh thuong

Bénh dom trang noi tang do 4u trung san it thay
xuat hién so voi nuoi 1ong trén song [9]. Theo
nguoi nudi, ca giong maéi chuyén ra long trong thoi
gian dau thuong hao hut do chua quen moi truong
nuoc.

Nguoi nuodi thuong chan doan cac bénh déu
dua vao phuong phap lam sang, viéc gtti mau xét
nghiém lén cac phong thi nghiém dé xét nghiém
con it. Khi dién ra dich bénh, da s6 nguoi nuoi sé
tu xtr Iy bénh, hoac tham khao cac hé nuoi xung
quanh dan toi viéc stt dung sai thudc, stt dung hoa
chat cam khién hiéu qua diéu tri thap.

Tai mot s6 1ong nuoéi ca tai Thung Nai, huyén
Cao Phong phat hién nhimg vét 1o loét trén than ca
voi so luong 16m. Nhimg vét 1o loét nay khong gay
chét, khong lam giam stc an, tuy nudi cling mot
khu vuc nhung khong thiy lan rong ra céac long
khac.
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A. Canheo my 16 loét tai goc vay

nguy co anh huong dén chat luong nuwoc ho phuc
vu lam nudc sinh hoat cho tha d6 Ha Noi.

3.6. Dé xuit mot so giai phap phat trién bén
vitng nghé nuéi c4 16ng trén ho Hoa Binh

Nghé nuéi ca 16ng khu vuc long hé thay dién
Hoa Binh beén canh viéc tao sinh ké va thu nhap
cho cac ho nudi ca trén ho ciing dang phai d6i mat
voi nhiéu khoé khan, thach thice, dac biet 1a van dé
moi truong. DEé giai quyét cac van dé da phan tich,
cac giai phap sau day duoc dé xuat:

Tang cuong quan ly, giam sat chat ché viéc
phat trién nuoi ca long theo quy hoach ving nuoéi
tap trung va st dung thudc va héa chat theo quy
dinh; dong thoi xit ly cac co sé vi pham hanh lang
an toan giao thong duong thay.

Té chttc cac 16p boi duong nang cao trinh do
chuyén moén cho nguoi nuoi, tip trung vao wong
giong 16n ngay tai cac 16ng nuoi dé giam gia thanh
va chit dong ngudn giong cho nuoi 16ng, cai tién
quy trinh nuoi, phong trit dich bénh, hach toan
kinh té va bao vé ngudn nudc cong cong.

B. C4 Trédm ndi d4u, den ddu sau mura
Hinh 7. C4 nuéi 16ng hé Hoa Binh bi bénh

Hién tai khong co6 co s& nao trong nhom duoc

phong van da ap dung quy trinh cu thé cho viéc xit

ly thudc, hoa chat khi dich bénh xay ra. Mot s6 co

s& nuoi st dung hoa chat khong ro nguén goc,

nhan mac dan dén hiéu qua diéu tri thap va co

b4y manh hé tro kinh phi nghién cttu, nang
cao nang luc san xuat giong ca dé chit dong nguon
giong. Tang cuong dau tu kinh phi cho cong tac
quan ly stc khdée dong vat thiy san nuoéi va moi
treong nudc ho.

Tang cuong xuc tién thwong mai, thuc ddy
lien két san xuat - tiu thu trong nudc gitp 6n dinh
dau ra san phdm ca nuoi 16ng hé Hoa Binh. DPac
biet khau lién két chudi trong nudi va tiéu thu ca
long h6 Hoa Binh.

Xay dung co ché gan hoat dong nuodi ca long
voi du lich sinh thai, trai nghiém trén long ho dé
nang cao gia tri san xuat va khai thac hiéu qua
tiém nidng diéu kién tu nhién, sinh thai va moi
treong trén ho Hoa Binh.

4. KET LUAN

Hoé Hoa Binh c6 nhiéu tiém ning 16n va loi thé
dé phat trién nghé nuoi ca long, tuy nhién chua
duoc khai thac toan dién va chua co ké hoach bao
vé chat luong nuodc ving nuodi. Chiém da s6 1a cac
co s& nudi nho 1é, quy mo ho gia dinh, thiéu von
thieu ky thuat, duoc thuc hién mang tinh chat tu
phat. Long nuodi cong nghé cao da nhen nhom
nhung chua duoc phat huy, tan dung loi thé sén c6
ctia ho. Nguon giong ca van con phu thudc nhiéu
vao cac dia phuong khac. C4 tAm, nheo my, tram
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den nuoi 16ong trong ho da mé ra mot huéng moi
cho nghé nu6i ca long trén hd. Thic dn cong
nghiép két hop voi ca tap duoc stt dung chu yéu
tuy theo loai va giai doan nudi, thitc an ty nhién
van duoc st dung nhiéu trong nuoéi ca long. Ty 1é
long nuoi bo trong nhiéu, gay lang phi cho su dau
tue. Hién khong thay phat trién thém cac khu nuoi
moi hodc cac co s& nudi md rong quy mo. Chat
luong ca long nuoi hd duoc danh gia cao nhung
tiéu thu san phdm chua tot nén van chua dua duoc
san pham chat luwong cao toi rong rai nguoi tiéu
dung va van tiém 4n nhiéu nguy co gay 6 nhiém
moi treong nudc long hé néu khong duoc quan ly
dung cach.

Dé phat trién bén vimmg nghé nudi ca long
trong khu vuce long hdé Hoa Binh, can thuc hién cac
giai phap nhu tang cuong quan ly va giam sat,
nang cao trinh d¢ chuyén mon ctia nguoi nuoi, dau
twe vao nghién ctu va phat trién giong ca, cting voi
viéc thuc day lién két san xuat va tiéu thu. Ngoai
ra, can dua ra cac bién phap quan ly dich bénh va
cham s6c ca hiéu qua dé dam bao sic khoe cia
nguodn ca nudi va chat lwong moi truong nudc ho.
Bang viéc thuc hién cac gidi phap nay téng thé,
nghé nuoi c4 16ng trong khu vuc long hé Hoa Binh
c6 thé phat trién bén virng, gép phan nang cao thu
nhap cho nguoi nuoi va dong goép vao phat trién
kinh té va xa hoi ctua dia phuong.
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CURRENT STATUS AND SOME SOLUTIONS FOR SUSTAINABLE DEVELOPMENT OF
CAGE CULTURE IN HOABINH RESERVOIR, HOA BINH PROVINCE
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Summary

The article provides the current status of cage fish farming in Hoa Binh reservoir, based on the
survey conducted from October 2022 to July 2023 in 60 fish farms with 811 cages. The study
shows that the majority of cage fish farms in Hoa Binh reserervoir were small-scale family
operations, accounting for 86.7% (52 farms raising high-value aquatic specialties). In addition,
there were some establishments that are combining eco-tourism development to increase
income. Regarding fingerling, having mainly collected from the wild and it had not yet actively
produced seed. The propotion of unuse cages was high (23.7%) due to ineffective operation and in
preparation for a new cycle of production. Most farms used metal-framed and mesh cages
measuring of 6 x 6 x 3 m, high-tech cages farming had begun starting. Most of the farms
investigated used the combination of commercier pellet feed and small fish catched. The high
quality of fish produced in Hoa Binh reservoir was highly appreciated but the consumption is
limited. The recommendation solutions are monitoring the development of cages in the planning
area, implement regulations on chemical drugs, improve the technical level of farmers,
investment for fish seed production and management environmental pollution as well as
strengthen production - consumption connection.

Keyword: Cage culture, Hoabinh reservoir, Status, Solutions.
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