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TOM TAT

Phwong phap xét nghiém PCR dwoc st dung rong rdi d& nhan cac doan DNA déc hiéu, phwong phap nay
ciing dwoc xac nhan la nhay va it tén kém so véi cac phwong phap nhu real-time PCR, giai trinh tw doan DNA, c6
thé& str dung phd bién trong phong thi nghiém thong thwdng, khéng yéu cdu co s& vat chat dac biét. Nghién ciru nay
st dung phuong phap PCR d& xay dwng va phat trién quy trinh nhan dién chinh xac ba loai thit (bd, lon va ga) &
dang sbéng va x& ly nhiét (tdng 30 mau). Bd mdi duoc thiét ké mdi xudi dung chung cho ba loai va mdi ngwoc chuyén
biét cho tirng loai. Két qua cho thdy DNA da dwoc nhan doan thanh céng véi cac bang cé kich thuwéc 274, 398 va
227bp (twong trng dac trwng cho lodi bd, lon, ga), ddng thei nghién clru ndy cé thé nhan dién duwoc doan DNA dac
trwng cla tirng lodi & mau riéng 18 va mau trén hai va ba loai thit dai dién cho hai va ba loai khac nhau cé thé phat
hién & néng dd DNA la 0,16 ng/l.

Tw khoéa: Thit bo, thit Ign, thit ga, PCR.

Use of PCR Method for Identification of Meat of some Livestock Species

ABSTRACT

The PCR test method is widely used in the multiplication of specific DNA fragments since it is sensitive and
inexpensive, and can be used universally in the routine laboratory. This study used PCR to develop a procedure to
accurately identify three types of meat (beef, pork, and chicken) in raw and heat-treated forms (30 samples total).
The primer set was designed with forward primer for all three species and specific reverse primer for each species.
The results show that DNA fragments were successfully ampliied with specific size band of 274, 398 and 227 bp
(specific for cows, pigs and chickens, respectively). This study indicates that genes in individual and mixed samples
of two and three meats representing two and three different species can be identified with the limit of detection down
to 0.16 ng/ul.

Keywords: Cattle meat, pork, chicken meat, PCR.

loai thit khong dude ghi trén nhén; nam 2013,
Chau Au vuéng vao vu bé boi vé su hién dién
cua thit ngua khéng duge khai bao trong thuc
pham c6 chita thit bo (Di Giuseppe & cs., 2015).

1. DAT VAN DE

Khi kinh t& ngay cang phét trién, nhiéu
ngudi tiéu dung cé xu huéng quan tdm dén chat

luong va vé sinh an toan thuc phdm. Viéc phan
biét chinh xéc loai thit trong thuc phdm 14 méi
quan tAm cta toan x& hoi nhiam bao vé ngudi
tiéu dung, dam bao vé sinh an toan thuc phim.
Theo Ayaz & cs. (2006), khoang 22% mau thit,
salami, xdc xich va thit vién & Thé Nhi Ky chta

Tai Viét Nam, Tran Minh T4n & Nguyén Ngoc
Tuan (2019) phat hién dugc 50% (6/12) mau thit
bo tuci khong phai thit bo ma 14 thit lon va thit
trau, 66,67% (8/12) mau xuc xich bo chiia thit
trdu trong san pham, tdt ca 12 mau bo vién
dudc kiém tra déu phat hién cé chita DNA bo,
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nhung 66,67% mau 1an thit trau va 16,67% mau
1an thit heo. Cac vu khiing hodng trén d4y lén lo
ngai phai c6 nhiing quy dinh kiém soat chat ché
hon vé thuc phdm ban cho ngudi tiéu dung. San
phéam thit bi tap nhiém dit v6 tinh hay c8 § déu
la hanh vi gian 1an thuong mai va la nguy co
tiém 4n d6i véi stic khde cong dong.

Vi thé, viéc phat trién va dng dung cac
phuong phap phat hién chinh xac va nhanh
chong céc loai thit trong nhiing san phidm ché
bién tu thit gia stc, gia cAm khac nhau 14 nhu
cAu can thiét cta thi truong va xa hoi. C6 nhiéu
phuong phap dé xac dinh ngudn géc thit nhu
phuong phap phat hién dua vao protein (dién di,
mién dich, sic ky). Tuy vay protein c6 kha ning
bi giam chat ludgng ho#c bién tinh trong cic san
pham thit ch& bién (Ebbehoj & Thomsen, 1991).
Do d6, cac phuong phap PCR dé nhan doan
DNA dic trung cho loai thudng dudc st dung
hon. Phuong phap PCR da dugec Matsunaga &
cs. (1999) st dung dé phat hién sau loai thit 1am
nguyén liéu thuc phadm (bo, lon, ga, cltu, dé va
ngua), giéi han phat hién 14 0,25 ng/ul néng do
DNA déi véi tat ca cac loai. Gan hon, Tauma &
Abdul-Hassan (2014) citing st dung phuong
phap nay dé phat hién 7 loai thit nhd khuéch
dai mo6t phan caa gen cytochrom b ty thé théng
qua PCR.

O Viet Nam, nam 2018, Hé Viét Thé & cs.
(2018) da st dung su cip mdi dic hiéu trong
nhan doan DNA cta bo va lgn dé x4y dung duge
phuong phap phén biét hai loai thit nay trong
thuc phdm, nghién ctu da nhadn doan ADN
thanh céng véi kich thude bang vach déc trung
294bp d61 v6i thit heo va 106bp do6i véi thit bo.

Tuy nhién, cac nghién ctiu vé phat hién loai
thit tai Viét Nam con kha it; do d6, nghién ctu
nay nham x4y dung va t6i uu héa cac diéu kién
phan tng PCR dé nhan doan DNA dic hiéu, ti
d6 c6 thé phat hién ba loai thit phé bién tai cac
chg va siéu thi hién nay (bo, lon, ga), gép phan
giip nguoi tiéu dung va cd quan quan ly thi
truong phat hién chinh xac nguon géc san
pham, lam tién dé dé c6 thé nhan dién su lan
tap thit trong san phdm ché bién cho huéng
nghién c@u sau nay.
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2. PHUONG PHAP NGHIEN CUU
2.1. Vat liéu

MAu thit st dung trong nghién ctu nay la
30 mau thit tuoci (10 mau thit bd (Bos Taurus),
10 mAu thit lgn (Sus scrofa domesticus), 10
mau thit ga (Gallus gallus) dugc thu thap tu
cac chg déan sinh trén dia ban huyén Gia Lam,
Ha Noi, van chuyén vé phong thi nghiém bang
thung x6p c6 da lanh. Mdi loai thit thu mau
200g, chia thanh cac miu kich thuéc lem x
lcm, trong d6 100g dé séng va 100g lude soi
(100°C trong 20 phit). Cac mau thit séng va
chin dudc cho vao tung tui nilon sach, dan
nhén va bao quan & -20°C dén khi st dung dé
han ché su phan ra cia DNA.

2.2. Phuong phap nghién citu

- Tach va tinh sach DNA: Tién hanh tach
chiét DNA theo phuong phap tach chiét
phenol:chloroform ctia Sambrook (2003).

- Kiém tra d6 tinh sach va chat lugng DNA:
Do tinh sach ciia DNA dudc do bing may quang
phd da ning Thermo Scientific™ NanoDrop™
One va ty 1& hap thu 6 budc séng 260 va 280nm
(ty 18 A260/280) va budc séng 260 va 230nm
(A260/A230). Chat lugng va dd toan ven cua
DNA téng s6 dudc kiém tra bing phuong phap
chay dién di trén gel agarose 1%.

- Phan ting PCR nhén cic doan gen

Céc ciap moi thiét k& dua trén nguyén tic
trinh tu moi xudi diung chung cho cac loai va
trinh tu mdi ngugc chuyén biét cho ting loai
(Matsunaga & cs., 1999). Trinh tu ciap moi st
dung trong nghién ctiu duge 14y tit trinh tu gen
cytochrom b tit cac loai khac nhau va duge tham
khdo tit Matsunaga & cs. (1999) nhu sau:

Méi xu6i: SIM (5-GACCTCCCAGCTCC
ATCAAACATCTCATCTTGATGAAA-3) va moi
ngugc [mdi ga (5-AAGATACAGATGAAGAAGAA
TGAGGCG- 3), méi lgn (5-GCTGATAGTAG
ATTTGTGATGACCGTA-3) va méi bo (5-CTA
GAAAAGTGTAAGACCCGTAATATAAG-3))]

D6 nhay cua xét nghiém PCR dudc xéc
nhan bing cach pha lodng ndéi ti€p cac mau
DNA, bat dau v6i 10 ng/ul va giam dan xuéng
2 ng/ul. Nam néng d6 DNA (10, 7, 5, 2 va
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1 ng/ul) clia cac mau da duge st dung dé khuéch
dai PCR nhdm xac dinh ndng d¢ téi thiéu phat
hién dugc su c6 mit cia DNA trong mau thu.

Ban dau, cac phan ting PCR dugc thuc hién
don 1& v6i cac cap primer chuyén biét cho tiing
loai thit. Phan ting PCR dudc thuc hién trong
tong thé tich 25ul bao gém 2pl DNA (5 néng dd);
10pm mdi modi, 0,2mm mdi dNTP, 1U Taq
polymerase, nudc khtt ion va dung dich dém vua
dt. Phan tng khuéch dai DNA dugc tién hanh
trong may PCR Thermal Cycler Gene Atlas G
(Nhat Ban) theo quy trinh sau: 941°C trong 4
phit. 35 chu ky gom: 94°C trong 45 gidy, 50°C
trong 45 giay, 72°C trong 2 phit. Cuéi ciing 72°C
trong 10 phut va giit & 4°C cho dén khi phan tich.
Nhu vay nim néng d6 DNA (10, 7, 5, 2, 1 ng/ul)
tuong ting v6i nam nong do DNA trong phan tng
PCR 14 0,8; 0,56; 0,4; 0,16 va 0,08 ng/ul.

Tiép theo, d6i v6i mau tron 2-3 loai DNA
tuong ting v6i 2-3 loai thit, ching t6i st dung bd
moi hén hgp (chung méi xudi va 2-3 loai moi
ngugc tuong ting vé6i loai). Chiing téi st dung
ham lugng DNA mbi loai thit tuong duong nhau
sao cho tong thé tich phan tng PCR van la 25ul
v6i quy trinh nhu trén. Hén hgp trén nhu sau:
d6i v6i phan tng PCR st dung hai mdi: bo - lgn,
bo - ga, lon - ga; phan tng PCR st dung ba mdi:
bo - lon - ga. Cac san pham khuéch dai dugc
dién di trén gel agarose 3% (30 phut, 100V),
quan sat va chup hinh anh dién di bang may
Syngene ™ Ingenius 3 v6i thang chudn 100bp.

3. KET QUA VA THAO LUAN
3.1. Tach chiét DNA

Két qua cho thdy DNA tach chiét phu hop
cho qué trinh khuéch dai PCR. D% tinh khiét cua
dich chiét thu dugc ti tat ca cAc mAu thit déu cao,
do ty 16 A260/A280 nam trong khoang tit 1,7 dén
2,0. Ngoai ra, san lugng DNA nim trong khoang
ti 100-200 ng/ul. Nhu vay DNA dudc coi 1a tinh
sach dé sin sang cho cac phan tng tiép theo.

3.2. Xac dinh néng d6 t6i thiéu phat hién
DNA tit mau don

Phén tng PCR la cach don gidn dé khuéch
dai trinh tu DNA muc tiéu dén mot lugng ma

mét ngudi c6 thé nhin thady nho cac thiét bi hd
trg (Fairchild & cs., 2006).

Sau khi tién hanh phan @ng PCR véi cac
cip moi dic trung cho tung loai, ta thay cac
bang c6 kich thudc dac trung cho ting loai xuat
hién trén dién di. K&t quéd 6 hinh 1 cho thay céc
cip moi danh riéng cho bo, lgn va ga rat dac
hiéu, da khuéch dai chinh x4c vi tri muc tiéu,
nhan dién dudec mau thit bd véi kich thudc
274byp, thit lgn véi kich thude 398bp va thit ga
227bp. Xt 1y vat Iy va nhiét d6i véi cac mau thit
ludc khong anh hudng dén qué trinh khuéch dai
DNA. Tuy nhién, hinh 1B (mau thit ludc) cho
két qua 1a cac bang mo hon so v6i hinh 1A (mau
thit séng), nguyén nhan 14 do DNA trong thit
ludc da bi phan rd mot phan bdi nhiét d6 cao
(Ebbehoj & Thomsen, 1991), vi vay s6 lugng
DNA dugc nhan lén it hon so véi thit séng. Du
thit séng hay da qua xU ly nhiét, phuong phap
PCR van phéat hién dugc su c6 mit cta thit 6
néng d6 thap nhat trong hén hop 14 0,16 ng/ul &
ca 30 mau thit.

Matsunaga & cs. (1999) cung thanh cong
trong viéc phat hién 6 loai thit (ctiu, ga, bo, dé,
lgn va ngua) bing k¥ thuat PCR nay, noéng d6
thap nhat phat hién dude c6 thit trong mau san
pham 1a 0,25 ng/ul. Nam 2004, phuong phap
PCR duge Rodriguez & cs. (2004) st dung dé
phan biét thit bo, dé, ctiu va lon 6 dang séng va
xti Iy nhiét. Gan hon, Cahyadi & cs. (2020) ciing
st dung gen mbi 12S rRNA da khuéch dai
thanh céng DNA cua tiung loai bo, ché, lgn va
chudt dude ky hiéu 1an lugt 1a 155, 244, 357 va
491bp cta cac dai DNA. Thit bi xt Iy nhiét bang
cach ludoc nhu Cai & cs. (2022) ciing khong anh
hudng dén két qua ctia phan ting, Cai & cs.
(2022) da dung phuong phap phan tng chudi
polymerase hexaplex hai 6ng xac dinh dugdc 12
loai thit, trong dé cé thit ludc, thuc hién két hop
6 loai thit trong mdt phan tng c6 giéi han phat
hién 14 0,05-0,1ng.

3.3. Khuéch dai gen muc tiéu bang phan
iing PCR da moi

Phan ting PCR da méi dudc thuc hién nham
phat hién dong thoi nhiéu loai thit trong mot
hén hop. Trong phan ting nay ching téi sti dung
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DNA pha lodng t6i nong dd 0,16 ng/pl. Két qua
dugc trinh bay tai hinh 2, két qua cho thay mau
gOp gifia thit bd va thit lgn duge phat hién béi
hai bang c6 kich thudc 1a 274 va 398bp 6 vi tri
giéng 1. Giéng 2 nhan dién dudc thit bo va thit
ga bdi hai bing c6 kich thudc 274 va 227bp.

M  08ng 056ng 04ng 0,16ng 0,08ng

Bo
300bp
200bp

100bp

400bp
300bp

200bp
100bp

200bp
100bp

A

Giéng 3 nhan dién hai bang: 398bp (Ion) va
227bp (ga). Giéng 4 nhan dién ba bing: 398bp
(Ign), 274bp (bd) va 227bp (ga). K&t qua nay cho
thay tiém ning Ging dung trong viéc phat hién
cac thanh phén thit trong san phidm thit ché&
bién sin.

M 0,8ng 0,56ng 0,4ng 0,16ng 0,08ng

300bp

200bp

100bp

400bp
300bp
200bp

100bp

200bp

100bp

Ghi chu: A: Thit séng, B: Thit Iubéc, M: thang DNA 100bp (hang Thermo Scientific).

Hinh 1. Hinh anh gel ctia san pham thit thong qua khuéch dai PCR bang cach st dung méi
dac trung cho titng loai bo, lon va ga v6i cac nong dé pha loing khac nhau
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Thit séng
M 1 2 3 4

400bp

300bp
200bp

100bp

Thit luéc
M 1 2 3 4

400bp
300bp

200bp

100bp

Ghi chi: M: Thang DNA 100bp (hdng Thermo Scientific); Giéng 1: Mau trén giiia lon - bo; Giéng 2: Mau trén
gitia bo - ga; Giéng 3: MAu tron giita Ion - ga; Giéng 4: MAau trén gitia bo - Ign - ga.

Hinh 2. Hinh anh gel ctia sadn pham thit
thong qua khuéch dai PCR bang cach st dung 2 hoic 3 méi

Truée d6, Partis & cs. (2000) ciing st dung
phuong phap PCR hai mdi dé phat hién thanh
cong su tron 1an thit lon véi thit bo.

Xét nghiém hexaplex PCR dugce Safdar &
Junejo (2016) thuc hién cho ca thit dong vat va
protein thuc vat (bo, lgn, gia cAm, ngua, cliu va
dau tuong), phat hién dudc 3/27 san phidm
thuong mai c6 gian lan trong thanh phan thuc
phdm so véi nhan mac.

Balakrishna & cs. (2019) ciing st dung
phuong phap PCR bén 6ng don véi dd nhay cao,
xudng t6i 16pg DNA dé nhan dién bon loai thit
(bo, lon, ga va cliu), phan tich 68 san pham thit
thuong mai va két qua 1a 9 mau bi tap nhiém
(chtia cac thanh phan thit khéng duge khai bio).

Cai & cs. (2021) da nhan dién dong thoi 7
loai thit (bo, lgn, ga, ga tdy, ngdng, ctiu va vit)
bing PCR dua vao gen trén ty thé. Dic biét, mot
phuong phap multiplex PCR d4 phat trién bdi
Yang & cs. (2022) c6 thé xéac thuc dong thai 8 loai
thit bao gom da diéu, méo, ngdng, vit, gi, ngua,
ch6 va ciru; ham lugng DNA c6 thé phat hién
dugc ddi véi mdi loai muc tiéu thap t6i 0,01ng
trong ca thit séng va thit dudc xii 1y nhiét.

4. KET LUAN

Ky thuat PCR c6 thé nhan dién dugc gen &
mau riéng 18 va mau tron lan DNA tu 2 dén 3
loai mAu thit dai dién cho 2-3 loai khac nhau &
nbéng do thap nhat 1a 0,16 ng/ul, 1a néng do thap
hon cac nghién citu truée day. Can md réong dsi
tuong nghién ctu la gia stc, gia cAm, ca va
protein thuc vat dé tng dung dudc nhiéu hon
trong viéc xac dinh su tap nhiém trong san
pham thit ch& bién
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