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ABSTRACT

Vegetarian food is being favored not only for religious purposes but also
for health care. However, there have been many cases where the presence
of meats in vegetarian foods has been detected due to the failure of during
process vegetarian food or due to mixing to enhance the flavor of products.
The use of DNA markers to identify ingredient composition has been
successfully used in many cases. In this study, the KIT detects DNA from
some common meats based on the multiplex PCR technique was developed
and tested. The KIT can determine the presence of DNA of pork, beef, and
chicken in vegetarian foods at a concentration of DNA 50 ng/reaction. This
result could be potential to develop and apply PCR kit to check the presence
of meats in food samples in general and vegetarian foods in particular.
TOM TAT

Thwee pham chay dang dirgc nguoi tiéu ding wa chugng khéng chi vi muc
dich tin nguedng ma con dé bdo vé sirc khée. Tuy nhién, da cé nhiéu truong
hop phat hién sy hién dién ciua cdc loai thit trong thuc phcfm chay do khong
dam bdo an toan thue pham trong qud trinh san xudt. Viéc sir dung DNA
dé nhdn dién thanh phan nguyén liéu da dwoc sit dung thanh cong ¢ nhiéu
doi tuong. Trong nghién ciru nay, bo KIT phat hién DNA tir mot 56 logi thit
phé bién dira vao ki thudt PCR da moi (Multiplex PCR) duegre xdy dung va
hoadn thién. Két qua bo KIT buoce dau c6 thé xdc dinh dwoc sw hién dién ciia
DNA trong cdc loai thit heo, bo, va ga trong thirc pham chay & nong dé
DNA 50 ng/phan vimg. Két qua nay la tién dé dé phat trién va dira vao ing
dung bo KIT PCR dé kiém tra su hién dién ciia cée loai thit & cde mau thuce
phdm néi chung va thwe phiam chay néi riéng trong thiee té.

Trich dan: Vii Thi Thanh Tram, Pham Minh Hac, Pham Thi Thu Sang, Nguyén Thi Huong, Lé Thi ~H(;)ng
Ngan, Ng6 Thi Kim Anh va Ho Viet The, 2020. Bude dau xay dung b KIT phat hién sy lan tap
DNA mot s6 loai thit trong thyc pham chay. Tap chi Khoa hoc Truong Pai hoc Can Tho. 56(6B):

146-152.
1 MO DPAU

Do nhiéu Iy do khac nhau nhu quan niém vé gia
tri dao duc, ly do sue khoe, s6 lwong ngudi ¢6 nhu
cau thyc pham chay ngay cang cao va luong thuc
pham chay cung cap cho thi truong cling tang tuong
{mg. Tir d6 kéo theo thi truong thyc phim chay ngay

cang 16n manh véi v6 van dong san pham thyc phdm
moi khdc nhau dang nbi 1én. Do sy canh tranh cua
thi truong, nhiéu nha san xuat thye phim chay da
tron thém thanh phan ¢6 ngudn gde tir dong vat dé
tang cuong két cdu ciing nhu huong vi san phim
(Cheng et al., 2012) hodc c6 thé giam gia thanh san
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pham (Mi et al., 2015), diéu nay tac dong tiéu cuc
dén niém tin ctia nguoi tiéu ding vao san pham thuc
pham chay. Vi vay, tim kiém dugc mot cong cu xac
dinh thanh phén trong thuc phém c6 d6 chinh xac
cao 14 can thiét cho viéc dam bao an toan thyc pham.
Hién nay, viéc xac dinh sy 13n tap cac loai thit trong
thuc pham bang cac phuong phép truyén thong nhu
cam quan va sinh hoa khong that sy dat hi€u qua
cao. Cac phu(mg phap lién quan dén xac dinh thanh
phan thyc pham dya trén phan tich ¢ cip d6 phan tur
DNA thuong duoc sir dung hon vi DNA ¢6 tinh 0 on
dinh vuot troi va kha nang truy tim ngudn gdc phd
quét trong tat ca cac té bao sinh vat. Ung dung DNA
trong thyc phdm khong chi dimg & viéc xac dinh co
sy hién dién cua thuc pham bién doi gene (GMO)
ma da duoc tmg dung dé do ludng mirc do an toan
cta ctua nhiéu loai thuc phém khac nhau nhu xac
dinh sy pha tron cac loai nguyén liéu hoac sy hién
dién cua céac vi sinh vét nguy hai (Kasiviswanathan
etal., 2017). Mot s6 nghién ctru da duoc sir dung dé
phat hién sy hién dién DNA cua dong vat trong thuc
pham chay. Nam 2014, nhom nghién ctru tai Italia
da sir dung phuong phap PCR khuéch dai cac doan
DNA dic trung cua dong vat, két qua da phat hién
41/72 miu san pham tir thit c6 thanh phan khong
dung nhu cong bé (Pinto et al., 2015). Nhiéu nghién
ctru ap dung k¥ thuat PCR trong kiém soat thuc
pham chay ciing dd dugc cong bd. Nam 2012,
Cheng va ctv. st dung phuong phap Real-time PCR
dé phat hién sy hién dién DNA cua ca trong thuc
pham chay (Cheng et al., 2012), trong khi d6 Mi va
ctv. da phat hién sy hién dién cia DNA bo, heo, ga
va vit trong thuc pham chay (Mi et al., 2015). O
nudc ta, mot nghién ctru thuc hién nam 2014 véi
viéc kiém tra 11 thuc pham chay, nhom tac gia tir
thanh phé H6 Chi Minh di phat hién 4 mau thyc
phim chay duong tinh v6i DNA cua dong vét (Lao
brrc Thuén, 2014). Ngoai ra, nhléu nghién ctru cling
chira rang k¥ thuat PCR da moi (multlplex PCR) c6
tiém ning cao hon ky thuat PCR truyen thdng, vi c6
kha nang phat hién dong thoi nhiéu ving DNA muc
tiéu trong mot phan Gng. Ky thuit nay da duoc ap

Béng 1: Trinh tw cic mdi sir dung trong nghién ciru
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dung thanh cong trong phat hién cac loai virus gay
bénh trén tom su (Pang Thi Hoang Oanh va ctv.,
2010), cac vi khuén gay bénh tiéu chay cip ¢ lon
(Nguyén Tuan Anh va ctv., 2014), cic gene myc tiéu
ciia vi khuan Chlamydia trachomatis giy bénh
dudng sinh duc (Nguyén Nam Théng va ctv., 2016),
cac DNA cua céc loai thit ga tay, da diéu, ga va vit
(Li et al., 2015). Trong nghién ctru nay, by KIT dua
trén k¥ thuat multiplex PCR dugc phat trién c6 kha
nang phat hién sy hién dién DNA cua heo, bo va ga
va dé mg dung thanh cong trong tam soat mot sd
loai thue pham chay trén thi truong. Két qua nay ¢
thé hd trg cho viée xac thuc su hién dién cua thit
heo, thit bo va thit ga trong céac loai thuc phﬁm va
nguyén liéu dugc tién hanh nhanh chéng, chinh xéac
va hiéu qua.

2 VAT LIEU VA PHUONG PHAP

2.1 Vitligu

Céac mau thit trroi ctia heo, bo, ga va cic loai thuc
pham chay dugc thu thap tir siéu thi, cho, quan chay
trén dia ban cac quan, huyén phia Tdy Nam thanh
phd HO Chi Minh sau d6 cho vao céc tai zip va bao
quan & tu -20°C dén khi sir dung. Ngoai ra dau nanh
ciing duoc sir dung dé 1am ddi chimg vi day 1a thanh
phan nguyén liéu ph bién trong san xuét thuc pham
chay.

2.2 Phuong phap

DNA tir cac mau thit heo, bo, ga va dau nanh
dugc tién hanh tach chiét theo quy trinh cua
Schiebelhut va ctv. (2016), quy trinh nay cling dugc
sir dung trong tach chiét cac thyuc pham chay dung
trong nghién ctru. DNA sau khi tach chiét dwoc dinh
tinh bang phuwong phap dién di trén gel agarose 1,2
% & 100 V trong 20 phut va dinh hrong bang phuong
phap quang ph6 (Optima SP-3000, Nhat Ban). Sau
d6 DNA dugc pha lodng téi ndng d6 100 ng/uL va
bao quan & nhiét do -20°C dén khi sir dung. Mdi sir
dung cho phan g PCR dé khuéch dai cac gene muc
tiéu duoc thé hién ¢ Bang 1.

5 Gene D6i Kich Tai liéu tham
3 A+ (29 9 3

Trinh ty méi (5°-3) muc ti€u twong thwéce (bp) khao
GAAAAATCATCGTTGTACTTCAACTACA T L0p_ Lopez-Andreo
GGTCAATGAATGCGTTGTTGAT etal., 2005
CATCAACTTCATTACAACAATTATCAACATAAAG e o1y Kitpipitetal
CCGAATGGTTCYTTTTTYCCYGAGTAGTA 0 2014
CAACAACTCACTAATCGACCT : .
GGGAGGAGGAAGTGTAAAGC Cytb  Ga 516 Lietal, 2015
GGCAAACTCAGCGGAAACTGT — Pau )
TTAGATGGCCTCATGCAACAC Lectin ok 772 Xiaetal., 2019
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Bing 2: Thanh phin phan #ng multiplex PCR

Thanh phin Nf“)ng do phan ung
Moi cho DNA heo 0,5mM
Moi cho DNA bo 0,5 mM
Mbi cho DNA ga 0,5 mM
Moi cho DNA dau nanh 0,5mM
Tagmix 1X

DNA thit heo 50 ng/phan ung
DNA thit bo 50 ng/ phan Gng
DNA thit ga 50 ng/ phan Gng
DNA dau nanh 50 ng/ phan Gng
Nudc khir ion vo trung -

Tdng thé tich 20 uL

Ban déu, cac phan tng PCR dugc thyc hién riéng

1& voi cac cap moi chuyén biét cho ting loai DNA.
Phan tmg PCR dugc thuc hién trong tong thé tich 6
uL bao gébm 1,5 uL nuéc khir ion vo tring (Sigma-
Aldrich, M¥); 0,5 uL mdi xuéi; 0,5 uL mdi nguoc
(IDT, M9) ; 3 uL MyTagq™HS Mix White (Bioline,
Anh). Phan tng khuéch dai DNA duoc tién hanh
trong may PCR Agilent SureCycler 8800 (Agilent,
M) theo quy trinh: bién tinh ban dau ¢ 94°C trong
5 phut; 35 chu ky tiép theo: bién tinh & 94°C trong
30 gidy, bit cap & 61°C trong 30 gidy; kéo dai & 72°C
trong 45 giéy; hoan thién phan tng ¢ 72°C trong 5
phat, va gitr ¢ 4°C cho dén khi phan tich. O thi
nghiém dau tién, lugng DNA trong phan tng dugc
¢6 dinh 50 ng va khao sat nhiét do bat cap cua moi
o cac muc 58°C, 60°C, 61°C va 62°C. Sau khi xac
dinh duoc nhiét o bét cap cua cac moi, thi nghiém
tiép theo duoc thuc hién dé xac dinh luong DNA
phu hop cho phan ing PCR bao gém mic 5 ng, 10
ng, 25 ng, 50 ng. Sau d6 cac san pham PCR dugc
dién di trén gel agarose 1,2 % trong thai gian 40
phit, dién thé 100 V trén may dién di Mupid-one
PC 58 60 61 62

100 bp

Y

58 60 61 62

516 bp
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(Advance, Nhat Ban). Gel dugc quan sat va chup
hinh anh tai may chup gel (Quantum ST4-3000,
Nhat Ban), kich thudc dwoc so sanh véi thang chuin
100 bp va 1000 bp (Bioline, Anh). Sau khi hoan
thién quy trinh PCR don dé phat hién DNA cc loai
thit, quy trinh multiplex PCR da muc tiéu sir dung
dé phat hién cung lac DNA tir heo, bo, ga va dau
nanh duoc thé hién & Bang 2.

Sau khi hoan thién quy trinh phan ung PCR da
muc tiéu, cac hoa chat dugc tron lai véi nhau dé tao
thanh b6 KIT nhu ¢ Hinh 5. B6 KIT sau d6 duoc sir
dung dé phat hién su hién dién cua cac loai DNA
muc tiéu tir tdm mau thuc pham chay dugc ban trén
thi truong.

3 KET QUA VA THAO LUAN
3.1 Toi wu didu kién phan éing PCR don

Nhiét do bat cip cua méi véi DNA muc tiéu la
mot yéu td quan trong quyét dinh sy chinh xac cua
phan tmg PCR vi vdy thong sé nay can duoc khao
sat ki ludng. Trong nghién ctru nay, nhiét do bat cap
clia cac cap moi duoc khao sat & cac muc nhiét do
58°C, 60°C, 61°C, va 62°C. Két qua khao sat nhiét
d6 gan mdi dugc thé hién nhu Hinh 1. Két qua cho
thdy, d6i voi cap moi phat hién DNA cua bo (Hinh
1B), DNA ctia ga (Hinh 1C), san pham PCR tat ca
cac muc nhiét do khao sat déu cho két qua rd rang,
ching to su bat cap cua hai cap mdi nay hoat dong
t6t trong khoang nhiét do nay. Trong khi d6 cap moi
chuyén biét cho DNA heo chi hoat dong tét & mic
nhiét do tir 61-62°C va t6t nhat & 61°C (Hinh 1A),
va cap mdi chuyén biét cho gene lectin & dau nanh
hoat dong tét trong khoang tir 60-62°C. Tir két qua
nay, nhiét d6 bat cap chung cho cac cap mdi la 61°C
duoc sir dung cho cac thi nghiém tiép theo.

i

311 bp

772 bp

Hinh 1: Két qua khio sat nhiét d§ gin moi

(Hinh A, B, C, D: DNA lan leot tir thit heo, bo, ga, va ddu nanh, M: Thang chudn 100 bp (A), thang chudn 1000 bp (B,

C, D) (Bioline, Anh); BC: doi chimg dm khéng DNA)
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Sau khi x4c dinh dugc nhiét d6 bét cap phu hop
ctia cac mdi & 61°C, phan tng PCR tiép tuc duoc
khao sat v6i cac nong d6 DNA khac nhau, két qua
thu dwoc nhu & Hinh 2. Két qua cho thay phan tng
PCR cic néng do déu hién bang vach sang rd,
khuéch dai ding kich thuéc san phdm nhu cac
nghién ctru truée d6. Nhin chung cho thiy & ndng
d6 50 ng/phan ung cho két qua tét nhat ddi véi ca
bén loai moi. Nhu vay ndng do DNA téi thiéu cho
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phan tng PCR hoat dong tét & nghién ctru nay thip
hon cac nghién ctru di cong bd trude day. Trong
nghién ctru phat hién DNA dong vat tir thuc pham
chay, nghién ciru ctia Lao va Le (2020) da st dung
tGi 250 ng DNA cho mét phan ing PCR. O mot
nghién ctru khac tai Trung Qubc, Mi va ctv. (2015)
sir dung DNA mach khuén téi ndng d6 50 ng/uL cho
thé thich phan tng 25 uL. Vi vdy nong d6 50
ng/phan tmg duoc st dung dé thuc hién cho phan
g multiplex PCR & cac thi nghiém tiép theo.

==
P
-
e

600 bp
400 bp

200 bp

1000 bp
800 bp
400 bp

D

Hinh 2: Két qua anh hwéng cia ndng dd DNA téi phan &ng PCR

(M: Thang chudn 100 bp (A), thang chudn 1000 bp (B, C, D) (Bioline, Anh); BC: doi chitng dm; 5, 10, 25, 50: nong dg

DNA (ng/phdan iing)

Sau khi xac dinh dugc nhiét do bét cap ti uu cua
cic moi va nong dd DNA phu hop, hai thong sé nay
dugc dung dé thuc hién cac phan img PCR riéng biét
cho tirng loai DNA. Két qua thu dugc ¢ Hinh 3 cho
thidy mdi dugc sir dung hoan toan chuyén biét ddi

100 bp

500 bp

300 bp

véi tirng loai DNA muc tiéu. San phiam PCR duoc
khuéch dai 16 rang, dung kich thuée khuéeh dai so
Vi cac nghién ciru trude do. Pidu nay khing dinh
cac cap mdi ¢6 tinh chuyén biét cao ¢6 thé phi hop
dé thyc hién phan ng multiplex PCR.

D)

700 bp

il

i

=
o)
(@)
v}
Z

Hinh 3: Két qua PCR chuyén biét thit heo, thit bo, thit ga va du nanh
(M: thang chudn 100 bp (Bioline, Anh); PC: ddi chitng dm khéng DNA, Hinh A, B, C, D: DNA lan hrot tir thit heo (H),

bo (B), ga (G), va ddu nanh (BN))
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3.2 Két qua phan ing multiplex PCR mdi loai DNA 1a rat quan trong. Vi vay, thi nghiém
kiém tra do dac hiéu cua mdi trong phan tng

Trong phan tng multiplex PCR, viéc két hop multiplex PCR duoc tién hanh nhim xdc dinh tinh
nhiéu cp mdi va nhiéu DNA s& dn dén truong hop chuyén biét cua bén cap mdi da chon. Két qua kiém

nhiém chéo hay con gay ra hién tuong duong tinh  tra @9 dic hiéu cua méi dugc trinh bay nhu Hinh 4.
gid nén vi¢c tim ra duoC cdp moi chuyén biét cho

772bp (DNA d4u nanh)
316bp (DNA ga)
100bp (DNA heo)

Hinh 4: Két qua mutiplex PCR sir dung méi chuyén biét cho bén loai DNA
(M : Thang chudn 100 bp (Bioline, Anh); PC: Mdu doi chitng dm khéng DNA)

Multiplex PCR ngay cang dugc sir dung nhiéu nanh (10 mM), 6ng B 1a nudc khur ion, va ong C

trong cdc nghién cttu sinh hoc va y hoc vi chung cho chia cac DNA Cfla heo, Xb(‘f, gé‘_"é‘ ’d@u nanh
phép khuéch dai dong thoi mot s6 doan DNA trong (59 ng/ pL) duoc su dung dé lam doi chimg duong
mét phan tmg. Diéu nay gitp giam s6 lugng phan ~ (Hinh 5).

ung can thiét dé kiém tra mot mau cho cac muc tiéu
khac nhau giup tiét kiém thoi gian va tién bac va lam
cho k¥ thuat trg nén hitu ich, dac biét khi phai kiém
tra s6 lwong mau I6n. Tuy nhién, ddi véi phan ung
multiplex PCR, thong thuong két qua cac san phim
s& khong déu nhau, va mot vai san phiam sé& chiém
wu thé so véi cac san pham con lai, dan toi két qua
kho quan sat hon két qua cia PCR don (Nguyén
Tuan Anh va ctv., 2014). O két qua nghién ctru nay
thu dugc nhu & Hinh 4 cho thay tit ca cac bang san
pham khuéch dai rd rang, dé quan sat, khong tao ra
san pham phuy, kich thudc twong ng véi cac nghién
ctru trude do: bang san pham khuéch dai cua thit heo
c6 d6 16n 100 bp, thit bo 311 bp, thit ga 516 bp va
déu nanh 772 bp. Nhu vy ¢ trong thi nghiém nay,
cac thong s6 phu hop cho phan tng multiplex PCR
da dugce xac dinh cu thé. Diéu nay c6 y nghia trong
viéc ap dung phuong phap vao cong viéc thuc té vi
trong phan g multiplex PCR ¢6 sir dung dong thoi
nhiéu mol trong mot phan tmg diéu nay co thé gay

:Jf;;cﬁirng duong |

Hinh 5: Hinh by KIT phat hién su hién dién caa
DNA tir heo, bo, va ga

ra mot s6 bét loi cho phan tmg nhu sy khac nhau vé Céc mau thuc pham chay duoc ldy tir cac cho va
nhiét d6 nong chay/bat cap cua moi hoac viéc tao quan an trén dia ban quan Tan Phu va Binh Tén,
thanh cac cau tric bac hai gitra cac moi cé thé lam Tp.HCM va duoc tién hanh ly trich DNA. Cac phan
giam hi¢u qua cua phan tng (Sint et al., 2012). (rng multiplex PCR str dung KIT phét trién duoc véi

3.3 Hoan thién va thir nghiém bd KIT cac thanh phan nhu sau: 10 pL tir ong A, DNA mau

hodc 1 pL tir 6ng C (cho mau ddi ching duong) va
thém nudc tir dng B cho du tong thé tich phan tng
20 pL. Phan tmg dugc khuéch dai theo quy trinh da
hoan thién ¢ thi nghiém trén, két qua san pham sau
dién di duoc thé hién trong Hinh 6.

Dua theo thanh phan héa chét thuc hién phan
{mg multiplex PCR d3 t6i wu héa & cac thi nghiém
trén, thanh phan hoa chét cho phan ung PCR duogc
chia thanh ba 6ng: 6ng A gom Tagmix 2X, hdn hop
4 loai mi chuyén biét cho DNA heo, bo, ga va dau
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4 5 6 7 8

Hinh 6: Kiém tra kha niing phat hién thit trén miu thuc pham chay

(M: Thang 1 kb (Bioline, Anh); 1: M: thang 100 bp;

-: ddi chitng dm khéng DNA; +: doi chiing dwong; 1: bdp chién

chay; 2: long xdo chay; 3: mi cin; 4: cha lya chay; 5: tau hi ki kho; 6: bi chay; 7: chao ram chay; 8: cha hdp chay)

Hinh 6 cho thdy hau hét mau thuc phim chay déu
¢6 san pham PCR c6 kich thudc 772 bp twong ting
voi DNA cua dau nanh. Bic biét trong d6 ¢6 ba mau
xuét hién san pham PCR c6 kich thude 14 516 bp cua
DNA ga bao gdm chao ram chay, mi cin va 1ong xao
chay. Tir d6, c6 thé thay da c6 sy pha tron thit ga hay
trong qud trinh ché bién da gay 1an thit ga vao sb loai
thuc pham chay trén. Két qua nay phu hop véi
nghién ctru trude day ¢ nudc ta (Lao Buc Thuan va
ctv., 2014). Day la van dé khong chi cta nudc ta ma
ca & nhitng nudce khac, nim 2018 su hién dién cua
thit heo va thit ga tdy ciing da dugc phat hién trong
c4c loai thyc pham chay & Anh (Morley et al., 2018).

4 KET LUAN

Trong nghién ctru nay, bude dau bo KIT da trén
ky thuat multiplex PCR duoc hoan thién va c¢6 thé
phat hién su hién dién cua DNA tur heo, bo va ga &
mot sb loai thuc pham chay. Két qua ban dau cho
thay da phat hién duoc sy c6 mét cia DNA ga trong
mot s6 san pham thyc pham chay c6 ban trén dia ban
khu vure phia Tay Nam thanh phé H6 Chi Minh bao
gom 1ong xao chay, mi cin va chao ram chay. Tuy
nhién, két qua nay méi dung lai & xac dinh dinh tinh
sur c6 miat ciia DNA céc loai thit muc tidu, vi vay can
thuc hién cac nghién ctru dé danh gia ngudng phat
hién cua phuong phéap thong qua sir dung ky thuat
PCR dinh lugng.
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