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ABSTRACT

Recently many food and food products derived from GMOs (genetically
modified organism) have increased in the market. Their harmful effects to
public health and the environment were proven in some scientific reports.
Therefore the identification of transgenic products being circulated in the
market is necessary. Testing on GMOs in foods and feeds is routinely done
using molecular techniques. To survey and detect the transgenic products
from animal feeds and foods, 10 samples of commercial animal feeds were
randomly collected from Binh Duong province and Can Tho city, and 10
formulae of self-mixed animal feeds containing from 1% to 100% transgenic
soybean were used in this study. The GMO products were detected by PCR
with 4 sets of primers including Lectin, 35S promoter, Bt gen, and Nos
terminator. The results showed that in self-mixed animal feeds, 35S promoter
and Bt gene primers can detect transgenic products at the levels of 1% and
5%, respectively. In commercial animal feeds, 8 out of 10 products carried the
35S promoter and 7 out of 10 products carried the Nos terminator sequence.
The study proved that almost all animal feeds contained transgenic soybean.
Four sets of primers namely Lectin, 35S promoter, Bt gen, and Nos terminator
can be used effectively in order to detect GMOs.

TOM TAT

Xudt phdt tir thwe té nhitng méi lo ngai vé cdc tdc hai tiem tang ciia san pham
chuyén gen 1én méi truong va sirc khée cong dong, viéc tim ra phwong phdp
nhén dién cdc san pham chuyén gen dang dwoc luu hanh trén thi truong la
can thiét. Nham muc dich khao sat kha nang nhén dién cdc san pham chuyén
gen trong cdc mau thirc dn chdn nudi dang dwege leu hanh trén thi trieong &
mién Péng va ving Pong bang séng Ciru Long, muoi mau thirc an chan nudi
dwoc thu thap ngau nhién trén thi truong Binh Dwong va Can Tho, va muoi
mau thirc an tw phoi tron cé chira san pham chuyén gen véi ham leong tir 1%
dén 100% da dwoc phan tich. San pham chuyén gen dwoc nhan dién bang
phwong phap PCR voi 4 cap moi nhdn dién ld gen Lectin, 35S promoter, gen
Bt va Nos terminator. Két qud cho thay cdc cdp moi ¢6 thé phat hién san
pham chuyén gen o ti 16 1% (cap moi nhan dién 35S promoter) va 5% (cap
moi nhan dién gen Bt) trén cdc mau thirc an tw phot tron. O cde mau thire an
chan nuéi thwong pham phat hién dwoc 8/10 mdau cé mang chuyén gen voi s
hién dién cua 35S promoter va 7/10 mdu véi su hién dién cia Nos terminator.
Nghién ciru cho phép gid dinh rang cdc san phdam chuyén gen cé trong thirc
an chén nudi chit yéu dén tir nguon nguyén liéu dau nanh.
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1 GIOI THIEU

Do tinh hinh dan sé thé gisi ngay cang gia ting,
viéc cung cdp du luong thuc va an toan vé sinh
thuc pham da va dang tro thanh mot van dé rat Ion.
Trong cac giai phap duoc nhiéu nudc quan tam co
viéc ma rong nghién ciru va trién khai cac loai cay
trong chuyén gen. Theo thong ké nam 2011 thi cay
trong chuyén gen cha yéu duoc trién khai tai Hoa
Ky (69%), Brazil (30,3%), Argentina (23,7%), An
Do (10,6%), Canada (10,4%) va Trung Quéc (4%).
Pén nam 2011 di co 29 nudc tham gia trong cay
trong chuyén gen (James, 2011).

Mac du, cong nghé sinh hoc la céng cu hitu
hiéu da tao ra cac cay trong chuyén gen dé giai
quyét cac van dé kinh té, moi truong va xa hoi
nhung van con nhiéu tranh céi vé mat tiéu cuc cé
thé c6 cua ching. Nguyén liéu san xuat thic an
chin nudi cta nuéc ta hién nay duoc nhap khau
chua yéu tir cac nudc cé nén cong nghé sinh hoc va
cdng nghé gen rat phat trién. Do do, nhitng nguyén
liéu thd nhu bip, dau nanh, lta mi mang yéu té
chuyén gen la khong thé tranh khoi. Khi & dang
nguyén liéu thd thi ta c6 thé d& dang nhan dién
bang nhiéu phuong phap dinh lugng hay dinh tinh
nhu st dung cac phuong phap phan tich phan ti.
Tuy nhién, mét khi nhitng nguyén liéu nay duoc
phoi tron thanh dang hdn hop gdm nhiéu loai
nguyén liéu nhu dau nanh, kho dau dau nanh, bép,
cam mi... thi viéc nhan dién 12 khéng dé dang.

Nham khao sét kha ning nhan dién va phat hién
san phim chuyén gen ciing nhu mirc ngudng toi
thiéu c6 thé phét hién duoc sy hién dién cua cac
yéu té nay, nghién ctru nay da tham do cac chi thi
phan tir khac nhau gém gen Lectin, Bt, 35S
promoter va Nos terminator trong 2 dang thirc &n
chan nuéi thwong pham dang dugc luu hanh trén
thi truong Binh Dwong va Can Tho, va mau ty
phdi tron dé 1am co s¢ cho céc nghién ctu nhan
dién va phat hién san pham c6 mang gen chuyén tir
dau nanh.

2 PHUONG PHAP NGHIEN CUU

2.1 Vat liéu nghién cwu

Muoi mau thirc &n phdi tron bao gom hat dau
nanh chuyén gen, hat ddu nanh binh thuong, hat
bap va cam voi 10 ti 1¢ hat dau nanh chuyén gen
khéac nhau (Bang 1). Cac mau nay duoc sir dung dé
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danh gia kha nang phat hi¢n san pham chuyén gen
tir dau nanh theo tirng liu lugng tron khac nhau.

Bang 1: Cong thic 10 mau thire dn tw phdi tron
Hat diu nanh

chuyén gen Hatdau
STT nanh 2, Cam

(gen Bt, 35S X bap

thwong
promoter)

1 1% 24% 25% 50%
2 5% 20% 25% 50%
3 10% 15% 25% 50%
4 15% 10% 25% 50%
5 20% 5% 25% 50%
6 30% 0% 20% 50%
7 40% 0% 10% 50%
8 50% 0% 0% 50%
9 100% 0% 0% 0%
10 0% 50% 0% 50%

Ghi chti: cac mdu thize dn sau khi i phéi trén ¢ dang
bgt va khong qua xa ly nhiét

Mudi mau thirc n gia cdm va gia suc duoc thu
thap ngau nhién trén thi truong tinh Binh Duong (7
mau) va Thanh phd Can Tho (3 miu) dé lam ddi
tugng chinh cho viéc nhan dién san pham chuyén
gen tir dau nanh ¢ trong thanh phan thic an.

Mau déi ching 1a hat dau nanh chuyén gen
chira cac trinh tu 35S promoter, Nos terminator va
gen Bt dwoc cung cip boi TS. Vuong Pinh Tri
(Khoa Khoa hoc Cay trong, Pai hoc lllinois-
Urbana, Hoa Ky).

2.2 Ly trich DNA va phan ing khuéch dai
DNA (PCR)

DNA tir cAc mau thic dn dugc ly trich bang
phuong phap CTAB duoc bé sung (Yoshiteru et
al., 2006; Ky va ctv., 2012). Hdn hop phan ung
PCR duoc thyc hién voi thé tich 20pl bao gdm
nu6c cat vo trang, PCR buffer 10X, dNTPs 2mM,
2,5mM primer, Taq polymerase 2U/ul va DNA
40ng/ul. Phan thg PCR duoc thuc hién theo ting
ciap mdi chuyén biét (Bang 2 va 3).

San pham PCR dugc dién di trén gel agarose
1,5% trong dung dich TAE 1X bing may dién di
OWL A2. Sau do6 gel dugc nhuom véi dung dich
ethidium bromide va chyp hinh dugi dén UV. Su
hién dién cua cac doan DNA khuéch dai duoc
ghi nhan dé danh gia sy ton tai cua san pham
chuyén gen.
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Béang 2: Bon cip méi dwgc sir dung cho phan #ng PCR

Cip moi Trinh tu San pham
Nhan dién gen F:5-GCCCTCTACTCC ACCCCCA-3» 118 bp
Lectin R:5-GCCCATCTGCAAGCCTTTTT-3

Nhan dién gen Bt F: 5>-GAA CTC TAT TAC TAT CTATAC CGA CGC TCA-3’ 705 bp

; ; R: 5>-CTAGCG TAT CTC ACT CTAACT CTATACCTG-3’

Nhan dién 35S F: 5-CAA CGT CTT CAA AGC AAG TGG-3’ 123 bp
promoter R:5°-TTC TCT CCA AAT GAA ATG AACTTC C-3’

Nhan dién Nos F:5>-GAATCCTGTTGC CGG TCT TG -3’ 180 bp
terminator R:5>-TTATCCTAGTTT GCG CGC TA-3’

Bing 3: Chu ky nhigt trong phan #ng PCR cia tirng loai moi

Lectin Nos terminator Bt 35S promoter
Bién tinh 5 pht, 94°C 5 pht, 94°C 5 pht, 94°C 5 phut, 94°C
S6 chu ky 30 40 35 35
Bién tinh 30 giay, 95°C 30 giay, 95°C 30 giay, 95°C 30 giay, 95°C
Bit cap 20 giay, 62°C 30 giay, 60°C 30 giay, 60°C 20 giay, 62°C
Kéo dai 30 giay, 72°C 60 giay, 72°C 60 giay, 72°C 30 giay, 72°C
Két thic 5 phut, 72°C 5 phat, 72°C 5 phut, 72°C 5 phat, 72°C

3 KET QUA VA THAO LUAN
3.1 Higu qué ciia cac cap modi phat hi¢n san
pham chuyen gen

Dé 1am co so cho viéc nhan dién chinh xac cac
mau thirc an trong cac thi nghiém ké tiép, viéc
khao sat hiéu qua cta cac cap moi gom gen Lectin,
35S promoter, gen Bt va Nos terminator da dugc
thuc hién trén cac mau hat va 14 dau nanh, hat bap,
thirc an ty phéi tron da biét trudc ¢ va khong co
chira san pham chuyén gen.

3.1.1 Nhdn di¢n gen Lectin

Lectin 1a gen tong hop mot loai protein chi ¢6 Ky
dau nanh ma khong tim thiy trén céc loai ngii cic
khac nhu bip, IGa mi. Hinh 1 cho thay hiéu qua cua
cap mdi nhan dién gen Lectin kha tét. O cac mau
dau nanh (giéng sb 1, 3, 4) déu cho bing DNA 3
rét (kich thuéc 118 bp). Trong khi d6 hoan toan
khéng nhan dugc san phim PCR & mau bap. Diéu
d6 khang dinh rang cap moi nhan dién gen Lectin
hoat dong hiéu qua véi cac mau cé chira DNA cia
dau nanh.

200 bp

100 bp 118 bp

Hinh 1: Phé di¢n di nhan dién gen Lectin

M : 1 kb plus ladder Invitrogen, giéng 1 : Hat ddu nanh
chuyén gen chira 35S promoter va gen Bt, giéng 2 : hat
bp, giéng 3 : Id ddu nanh chuyén gen chira 355
promoter va gen Bt, giéng 4 : hat ddu nanh thwong,
giéng 5 : Mdu nuoc

3.1.2 Nhdgn di¢n 35S promoter

‘35S promoter la mot promoter duoc sir dung
pho bien trong cac san pham chuyén gen dang
dugc luu hanh trén thi truong. Két qua trong Hinh
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2a cho thay cap moi nhan dién 35S promoter hoat
dong tét trong phan ung PCR: céc san pham
chuyén gen c6 chtra 35S promoter cho bang rd rét
Vv6i kich thuéc khoang 123 bp (giéng sb 3), trong
khi d6 & cac san pham khdng c6 chuyén gen (giéng
s6 2) hodc cac san pham chuyén gen khéng c6 35S
promoter (giéng s6 1) thi hoan toan khong xut

M
s

(a)
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hién bang nay. Tuy nhién, ngoai két qua mong
mubn 1a san pham khuéch dai cua 35S promoter,
c6 thé thiy phan ung PCR ciing dong thoi cho 2
san pham phu & vj tri lan lugt khoang 400 bp va
600 bp. Dicu nay cho thay ciap moi nhan dién 35S
promoter c6 tinh chuyén biét chua cao.

180 bp

(©)

Hinh 2: Phé dién di cia san pham khuéch dai cia 3 cip moi (a) 35S promoter, (b) Bt va (c)
Nos terminator

M: 1 kb plus ladder Invitrogen, giéng 1: thirc dn chira san pham chuyén gen si- dung Nos terminator, giéng 2: hat ddu
nanh thwong, gieng 3: hat dgu nanh chuyén gen cheza 35S promoter va gen Bt

3.1.3 Nhdn dién gen Bt

Gen Bt ma hda cho mot loai protein c6 doc tinh
dbi voi con trung va dwoc chuyén vao nhiéu loai
cay trong nhu bap, dau nanh, bong vai dé tao giéng
khang con tring. Két qua ¢ Hinh 2b cho thay cip
mdi nhan dién gen Bt hoat dong kha tdt trong
phan ung PCR: mau diu nanh chuyén gen Bt
(giéng s6 3) cho san pham PCR vdéi kich thugc
khoang 705 bp. Cac mau khac khong chia gen Bt
(giéng s6 1 va 2) déu khong xuit hién bang nay. Va
tuong ty nhu cap mdi nhan dién 35S promoter, cip
mdi nhan dién gen Bt ciing cho thdy muc do
chuyén biét chua cao.

3.1.4 Nhdn dién Nos terminator

Nos terminator c¢6 ngudn gbc tir vi khudn
AgroBacterium, thuong dugc st dung trong cac
san pham Chuyen gen & thé hé dau tién. Tuy nhién,
trong vai ndm gan day, mot s6 terminator hiéu qua
hon di dan duoc thay thé. Hinh 2c chi ra cap moi
nhan dién Nos terminator hoat dong kha tét trong
phan ung PCR: miu thirc an chira chuyén gen sir
dung Nos terminator (giéng sé 1) cho san pham
PCR 18 rét véi kich thudc khoang 180 bp. Cac mau

khéc khong chira Nos terminator (giéng s6 2 va 3)
thi hoan toan khéng xuat hién bang nay.

Két qua nay cho thiy ca 4 cip mdi déu hoat
doéng hiéu qua trong phan tng PCR, cho phép
nhan dién duoc gen Lectin, 35S promoter, gen Bt
va Nos terminator, va c6 thé dugc st dung dé nhan
dién cac mau thirc an chin nudi c6 chira san pham
chuyén gen twong tmg.

3.2 Hiéu qua nhan di¢n san pham chuyén
gen trong mAu thire dn tyw phdi tron

Nhim xac dinh liéu luong téi thiéu cua san
pham chuyén gen c6 thé dwoc phat hién bang
phuong phap PCR véi cac cap moi tuong wng &
trén, thi nghiém véi cac mau thte an ty phdi tron
chira san phiam chuyén gen vai lidu luong khéc
nhau tir 1% dén 100% da duoc tién hanh. San
pham chuyén gen duoc s «dung trong cong thuc
pho| tron 1a dau nanh chuyén gen cé chta gen Bt
va 35S promoter nén chi sir dung cac cap moi nhan
dién gen Lectin, gen Bt va 35S promoter.

3.2.1 Nhdn dién gen Lectin

Céc san phim tu phdi tron déu c6 chira dau
nanh hoac la hat ddu nanh thwong hodc la hat dau
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nanh chuyén gen (Bang 1) nén véi cap mdi nhan
dién gen Lectin tat ca cAc mau déu thé hién san
pham khuéch dai DNA mong doi (118 bp). Két
qué cho thiy su thay ddi lidu luong cua cac thanh

(M1 234567 8910
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phdn phdi tron khéc khong anh hwong dén kha
nang nhan dién gen Lectin trong mau thi nghiém
(Hinh 3a).

M1234567891011

Hinh 3: Phé dién di nhan dién gen Lectin (a), 35S promoter (b) va gen Bt (c)

M: ladder 1 Kb plus Invitrogen; giéng I dén 10: cac mau thize dn tu phéi trén, giéng 11: I ddu nanh chuyén gen 35

promoter va gen Bt
3.2.2 Nhdn dién 35S promoter

Cac mau thic an phdi tron chira san pham
chuyén gen mang 35S promoter v&i lidu luong thay
di tir 1% (mau 1) dén 100% (mau 9). Hinh 3b cho
thdy tit ca cic miu thic an ty phdi tron déu cho
san phim PCR cua 35S promoter véi kich thudc
khoang 123 bp, ngay ca & lidu luong san phdm
chuyén gen thap nhét (1%). Diéu nay cho phép két
ludn cip mdi nay c6 do6 nhay cao, c6 thé nhan
dién t6t san pham chuyén gen ngay ca ¢ lidu lugng
thap. Phé dién di cia mau sé 10 cho két qua am
tinh vai cap mdi nhan dién 35S promoter do mau
khong chira san phiam chuyén gen trong cong thirc
phdi tron.

Hién nay trén thé gigi, hau hét cac qu0c gia qui
dinh vé& ngudng hién dién cua cac san pham chuyén
gen trong thyc pham dé phuc vu cho viéc dan
nhin san phim chuyén gen la 1-5% (Agrifood
Awareness Australia Limited, 2004). Vai két qua
nay, phuong phap PCR véi cip moi chuyén biét
nhan dién dugc san phim chuyén gen mang 35S
promoter & mic rat thip (1%) trong céc thirc an
chan nudi duoc phdi tron. Phuong phap nay to ra
hi€u qua va c6 thé mo rong (ng dung dé phat hién
san pham chuyén gen c6 trong thuc phdm chua qua
ché bién.

3.2.3 Nhdn dién gen Bt
Két qua nhan dién doi véi cap moi phat hign
gen Bt ciing tuong tu nhu doi véi truong hop 35S

10

promoter. T4t ca cac mau thic an phdi tron déu
chtra san phim chuyén gen mang gen Bt véi liéu
luong thay doi tir 1% (mau 1) dén 100% (miu 9).
San pham khuéch dai cua gen Bt c6 kich thudc
khoang 705 bp, xuit hién & tit ca cic miu tu phdi
tron, ngoai trir mau s6 10 (khong chira san phim
chuyén gen) (Hinh 3c). Doi voi mau sé 1 (chua 1%
san pham chuyén gen), phé dién di cho két qua rat
md, khé x4c dinh. Biéu nay cho thay phuong phap
nhan dién bang k¥ thuat PCR d6i véi cap modi nay
chi cho phép phat hién cac san pham chuyén gen &
ngudng téi thiéu 1a 5%.

Tir cac két qua trén cho thay hiéu qua nhan dién
ctia cac cap moi kha cao trén cac mau thirc an tu
phdi tron: cap mdi nhan dién Lectin hoat dong
chuyén biét véi dau nanh & liéu lugng > 25%; cip
moi nhan dién 35S promoter cho phép nhan dién ¢
ti 1& chuyén gen >1% ; cap modi nhan dién gen Bt
cho phép nhan dién ¢ ti 1€ > 5%.

3.3 Nhan dién san pham chuyén gen trong
cac miu thire in thwong pham

3.3.1 Nhdn dién gen Lectin

Trong 10 mau thic an thwong phim thu thap
duoc, c6 8 mau (sé 1, 2, 4, 5, 6, 7, 9, 10) cho san
pham véi cap moi nhan dién gen Lectin (Hinh 4a).
Day 1a cac miu co chira ddu nanh trong thanh phan
thirc an thuong pham. Cac mau cho két qua am
tinh (mau s6 3 va 8 khong thé hién bang) c6 thé do
thanh phan phdi tron khong chira dau nanh hoac
thanh phan dau nanh phdi tron rat it.
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M12345 67891011

M1234567 8091012

850 bp —p
650 bp =

(©)
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L U O T T
N ;

1234567891012

180 b
180 bp

(d)

Hinh 4: Phé dién di phat hién gen Lectin (a), 35S promoter (b), Bt (c) va Nos terminator (d)
M: ladder 1 Kb plus Invitrogen; giéng 1 dén 10: cac mdu thize dn thuong pham, giéng 11: hat bép, giéng 12: Id ddu

nanh chuyén gen promoter 35 va gen Bt)
3.3.2 Nhdn di¢n 35S promoter

Hinh 4b véi két qua dién di san pham PCR cua
cap moi nhan dién 35S promoter cho thay 8 mau
(86 1,2,4,5 6,7,9, 10) co6 chira 35S promoter.
Pay ciing 1a cac mau c6 chira nguyén liéu dau nanh
dugc tim thiy. Va cac mau khong chaa nguyén lisu
dau nanh (mau s6 3, 8) déu cho két qua am tinh.
Diéu nay cho phép gia dinh cac san pham chuyen
gen c6 trong thirc an gia suc chi yéu dén tir ngudn
dau nanh chuyén gen mang 35S promoter.

Trong cac mau thirc an chan nudi thuong pham
thu thap tir Binh Duong, ¢6 6/8 mau (chiém 75%)
¢6 chira san pham chuyén gen va 2/3 mau (chiém
67%) thu thap tai Can Tho c6 chira san phim
chuyén gen.

3.3.3 Nhdn di¢n gen Bt

Khi phan tich v&i ciap moéi nhan dién gen Bt
trén 10 mau thic an chan nudi thuong pham, trir
mau ddi chimg mang gen chuyén Bt (mau s6 12),
tat ca cAc mau thuong pham khac déu cho két qua
am tinh (khong c6 bang). Diéu nay cho thiy cac
mau thie an thuong phim trén khong chira san

11

phém chgyén gen Bt hoic thanh phan chuyén gen
Bt rat thap, dudi ngudng cho phép phat hién (1%)
bang phuong phap PCR.

Thuc té, phﬁn 16n cac san phém dau nanh
chuyén gen duoc trong phd bién hién nay, chu yéu
mang gen khang Glyphosate va dugc st dung nhu
gidng khang thudc trir co Roundup-Ready. Cac
gidng dau nanh khang sau mang gen Bt dugc phat
trién trong thoi gian gan day va chi méi duoc
thuong mai hoa trén thi truong.

3.3.4 Nhdn di¢n Nos Terminator

Dbi voi cap mdi Nos Terminator, viéc nhan
dién trén cac miu thirc an thuong phdm cho thay
¢6 7/10 mau thirc dn (mau 1, 2, 4, 5, 6, 9, 10) cho
két qua c6 Nos terminator trong thanh phan dau
nanh. Két qua nay tuong tu nhu két qua thu duge
doi voi cap moi nhan dién 35S _promoter (Hinh 4a
va 4d). Dleu nay giip cung ¢ thém gia thiét vé
ngudn gbe cua cac san pham chuyén gen dén tir cac
nguyén liéu ddu nanh. Tuy nhién, dé co thé khing
dinh méi lién hé nay, can khao sat thém nhiéu san
pham thirc 4n chin nudi khac dang duoc luu hanh
trén thi truong.
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Ngoai ra, chung t6i nhan thdy két qua nhan
duge ddi v6i Nos Terminator khong 16 rét nhu dbi
v6i 35S promoter. P9 ddm cua bang bién dong
giita cac mau va do6i khi rat kho nhan dién. Piéu
nay cho thiy hiéu qua nhén dién va do tin cdy khi
sir dung cdp mdi nhan dién 358 promoter cao hon
rt nhiéu so véi cip mdi nhan dlen Nos termmator
trong phan tng PCR. Do d6, can khao sat tiép tuc
dé toi wu hoa quy trinh PCR, clng nhu xac dinh
muac ngudng t6i thiéu co thé phat hién cac san
pham chuyén gen dbi véi cap moi nhan dién Nos
terminator.

4 KET LUAN

Hién nay, van d& nhan dién san pham chuyén
gen ¢ Viét Nam con kha méi mé chi dugc nghién
ctiru trong mot s6 phong thi nghiém cua céc Vién,
Truong. Nghién ctru nay di budc dau khao sat va
danh gia hiéu qua cua phuong phap PCR trong viéc
nhan dién cac san pham chuyen gen trén céc mau
thirc an chin nudi thwong pham, sir dung 4 cip moi
nhan dién gébm gen Lectin, 35S promoter, gen Bt
va Nos terminator. Bon cip mdi nay déu hoat dong
hiéu qua trong phan &g PCR va c6 thé st dung dé
nhan dién cac mau thac 3n chin nudi c6 chaa san
pham chuyén gen luu hanh trén thi truong. Hiéu
qua nhan dién cua cac cap modi kha cao: cap mdi
nhan dién Lectin hoat dong chuyén biét véi dau
nanh ¢ liéu lwong > 25%; cap moi nhan dién 35S
promoter cho phép nhan dién & ti 1& chuyén gen
>1% ; cap moi nhan dién gen Bt cho phép nhan
dién ¢ ti 1€ > 5%.
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Tuy nhién, dé c6 két qua chinh x4c hon can
phai t6i wu hoa quy trinh nhan dién dé giam thiéu
céc san pham phyu khéng mong muén. Bén canh
do, that can thiét mo rong quy md khao sat trén
nhiéu chang loai san pham thic an chan nudi voi
s6 lwong mau 16n hon tai nhidu khu vuc khac nhau
dé co duoc két qua chinh xac hon vé tinh hinh sir
dung san pham chuyén gen trong san xuat thirc an
chan nudi tai Viét Nam.
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