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TOM TAT

Hién tuong pha tron cac thanh phan trong thuc phdm dang 14 van dé dugc ngudi tiéu
dung quan tam. Hién nay, viéc xac dinh sy 1an tap nay bang cac phwong phap truyén thong
nhu cam quan va sinh héa khong that sy dat hi€u qua cao. Trong nghién ctru nay, k¥ thuat
multiplex PCR dugc hoan thién dé phan biét thit heo va thit bo tuoi tir d6 ap dung vao viéc
xac dinh su hién dién cua hai loai thit nay trong thuc phém. Phuong phap duoc tién hanh dyua
trén sy phat hién dic hiéu cua hai doan gene ty thé COI ¢ thit heo va NDS5 & thit bd. Két qua
xac dinh dugc chu trinh phan tmg multiplex PCR t6i wu véi cac thong s6 ctia phan ing nhu
sau: nong do DNA 1a 50 ng/uL, ndng do primer heo, bo lan luot 1a 10 pM va 10 pM, nhiét
d6 bét cap & 57 °C. San pham PCR chuyén biét c¢6 kich thudc khuéch dai ¢ 294 bp ddi véi
thit heo va 106 bp ddi vai thit bo. Sau d6, quy trinh nay da dugc ing dung thanh cong ngoai
thuc tién dé phat hién chinh xac thit heo va thit bo co6 trong cac san phém ché bién tir thit.

Tuwr khoa: Thit heo, thit bo, multiplex PCR, phan biét thit, pha trdn thit.

1. MO PAU

Cung véi su phat trién vé kinh té, nhu cdu str dung thuc pham chit lwong cao ciing ting
theo, dac biét la thit bo [1]. Tuy nhién, hién nay nhiéu truong hop ngudi budn ban vi lgi
nhuan da dung héa chat dé 1am gia thit bo tir cac loai thit khac [2]. Piéu nay gdy anh huong
dén viéc kinh doanh, san xuét ciing nhu stc khoe ngudi tidu dung. Vi vdy, viéc tim ra
phuong phap phén biét thit heo va thit bo mot cach nhanh chéong, chinh x4ac phuc vu nguoi
tiéu ding cing cac nhan vién kiém tra thyc pham 14 hét stc can thiét. Nhﬁ'ng phuong phép
phan biét thit heo, thit bo hién nay chu yéu dwa trén mau sic, mui vi, d6 dai cta thit bd
nhung ddi v6i nhitng loai thit bo tim hoa chét hay cac san pham di qua ché bién thi phuong
phap trén cho d6 chinh xac thap hodc khong thé thyc hién [2]. Trong nhiing thap nién gan
day, nho sy phét trién cia sinh hoc phéan tir nén cac phuong phap phan biét thit dwa vao
DNA cho két qua chinh xac hon. Trong d6, phuong phap PCR (Polymerase Chain Reaction)
d@ thuc hién, cho két qué chinh xéac véi d¢ nhay cao trong thoi gian ngén [3]. Tir nam 1999,
nhom nghién ctru ciia Matsunaga da phat hién 6 loai thit (bo, heo, ctru, d€, ngua, ga) tur thit
tuoi va thit ché bién bang k¥ thuat PCR [4]. Gan hon nita, vao ndm 2014, Kitpipit ef al. thuc
hién PCR tryc tiép ma khong can tach chiét DNA trudc voi primer duge thiét ké tir
cytochrome ty thé, cytochrome oxidase I (COI), va 12s rRNA [5]. Mot bude cai tién mdi cua
phuong phap PCR 1a multiplex PCR. Phuong phap nay cing mot luc st dung nhidu cip
primer chuyén biét cho cic gen muc tiéu khac nhau, nhu vdy c6 thé giup xac dinh nhanh
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dugc nhiéu loai thit trong mot phan tmg. Nho nhimng vu diém d6 ma multiplex PCR ngay
cang duoc st dung rong rai. O Malaysia, k¥ thuat nay di duoc ding dé phat hién céc loai thit
bi cdm sir dung trong thirc an cta ngudi theo dao Hoi [6]. Ky thuat nay ciing da dugc sir
dung & Han Qudc dé phan biét cac loai thit tuoi va thit dd qua so ché [7 [7]. Trong nghién ctru
nay, quy trinh multiplex PCR duoc hoan thién dé xac dinh dugc su 1an tap hai loai thit heo
va bo & cac san pham tir thit c6 trén thi truong. Két qua nay co thé cung cap phuong tién cho
cac nha chuyén mon trong viéc quan ly su gian 1an thuong mai dbi v6i san pham thit twoi
cling nhu cac san phdm ché bién tir thit.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit li¢u

Cac mau thit tuoi va san phém tur thit dugce thu thap tir siéu thi va cac chg ¢ trén dia ban
quén Tan Pht, thanh pho H6 Chi Minh. Mai loai thit thu mau 500 g, chia thanh cac mau kich
thuéc 1 cm x 1 cm cho vao tung tai nilon sach, dan nhan va bao quan ¢ -20 °C dén khi su
dung.

2.2. Phwong phap

Mau thit tuoi va san phém tur thit dugc ra dong & nhiét do phong, tién hanh tach chiét
DNA theo phuong phéap duoc Luong Quy Phuong phét trién ndm 2006 [8]. Tuy nhién, nhom
tac gia thay dbi thoi gian ly giai thit tir 30 phut 1én 1 gior va két tia DNA bang isopropanol
thay vi sir dung ethanol tuyét d6i. DNA sau khi tach chiét dugc dinh tinh bang phuong phép
dién di trén gel agarose 1,5% & 110 V trong 20 phut va dinh lugng bang phwong phap do
quang phé (Optima SP-3000, Nhat Ban). Sau d6, DNA dugc bao quan ¢ nhiét d6 -20 °C cho
dén khi sir dung.

Phan tng PCR du’gc thuc hién véi cac cap primer dugc thiét ké dua trén gene COI dbi
v6i heo va gene ND5 d6i véi bo [9, 10]. Trinh tu cac primer dugc trinh bay ¢ Bang 1.

Bang 1. Trinh ty céc primer xudi va nguoc

. , R Gene C . Kich thuéc
Trinh tu (5° - 3°) muc tidu Loai thit (bp)
GGAGCAGTGTTCGCCATTAT
TTCTCGTTTTGATGCGAATG cor Heo 294
GGTTTCATTTTAGCAATAGCATGG ND3 Bo 106

GTCCAATCAAGGGTATGTTTGAG

Ban dau, cac phan ung PCR duoc thuc hién don 1€ véi cac cap primer chuyén biét cho
ting loai thit. Phan img PCR duogc thyc hién trong tong thé tich 20 pL bao gdm 1 uL DNA;
1 pL primer xudi, 1 pL primer nguoc; 10 pL MyTaq TM HS Mix White; 7 pL nuéc PCR
(Bioline, Anh). Nong d6 DNA tdi wu cho _phan tmg PCR dugc khao sat ¢ 3 mirc nong do
gom 50 ng/uL, 100 ng/uL, 150 ng/uL va nong d6 primer dugc khao sat & 3 mirc ndng do bao
gdm 5 pM, 10 uM, 15 uM. Phan ung khuéch dai DNA duoc tién hanh trong may PCR
Agilent Cycler 8800 (Agilent, My) theo quy trinh sau: bién tinh ban dau & 94 °C trong 1
phut; 35 chu ky tiép theo: bién tinh & 94 °C trong 1 phut, bit cip & 54 °C trong 45 gidy, kéo
dai & 72 °C trong 1 phut; hoan thién phan tmg & 72 °C trong 5 phut, va giit & 4 °C cho dén
khi phan tich.
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Sau khi c6 dugc thong s6 tdi wu vé néng do DNA va néng d6 primer, nhiét do bét cap
phu hop cho ca hai c¢dp primer trong phan ing multiplex PCR dugc khao sat & sau mirc nhiét
d6 bao gdm 52 °C, 53 °C, 54 °C, 55 °C, 56 °C va 57 °C. Cac san pham PCR dugc dién di véi
gel agarose 1,5% trong thoi gian 60 phit, dién thé 110 V trén may dién di Muid-one
(Takara-Advance, Nhat Ban). Gel duoc quan sat va chup hinh anh tai may chup gel
(Quantum ST4-3000, Nhat Bén).

Sau khi hoan thién quy trinh phat hién d6i voi cac thit tuoi, quy trinh multiplex PCR str
dung dé phat hién thit heo va thit bo & mot sb san phém xuc xich va cha & trén thi trudong véi
thanh phan phan tmg c6 néng d6 nhu sau: 50 ng/uL DNA khuon mau; 5 pM primer phét
hién thit heo, 10 pM primer phat hién thit bo; 1X MyTaq TM HS Mix White; tong thé tich
phan tmg 20 puL. Quy trinh nhiét trong tu nhu dd mo ta & trén véi nhiét do bit cap & 57 °C.

3. KET QUA VA THAO LUAN
3.1. Két qua tach chiét DNA

Trong nghién ctru nay, viéc ly trich DNA ¢ mau thit twoi duoc tién hanh kha thuan loi va
két qua cho thdy DNA c6 d¢ tinh sach cao (Hinh 1A) twrong tu nhu két qua trude d6 cua Luong
Quy Phuong [8], trong khi d6 viéc ly trich DNA tir thit d3 qua ché bién gip nhiéu kho khan,
khong phat hién rd duoc vach DNA (Hinh 1B). Nguyén nhan c6 thé 1a do trong cac san pham
nay chira nh1eu bot, cac chat phy gia, it thit va da qua ché bién nén gay can trd cho viéc tach
chiét. Pay 1a van d& thuong gip phai khi ly trich DNA tir cac san phim dé qua ché bién.

CH XH BV XB

b

Hinh 1. Két qua ly trich DNA tir thit twoi (A) va cc san pham tir thit (B).
(H: thit heo; B: thit bd; CH: cha heo; XH: xtic xich heo; BV: bo vién; XB: xtic xich bod)

Sau khi do quang phd, nong do DNA thu dugc thap, tuy nhién nhiéu nghién ctru trude
day ciing da thanh cong trong viéc khuéch dai DNA muc tiéu tir cac san phdm da qua ché
bien [11, 12] do d6 cac DNA nay ti€p tuc dugc st dung cho cac nghién ctru sau.

3.2. Két qua t6i wu héa ndng dd primer va ndng d9 DNA & cac phan ing PCR don gen

Nong d6 DNA va ndng do primer c6 anh hudng quan trong dén tinh chinh xéac, do
nhay cua phan tng PCR, vi vay khi bit dau trién khai cic nghién ctru vé sinh hoc phan
tir nhiéu nhom nghién ciru da tién hanh téi vu héa ndng do primer dé thu duoc két qua
PCR t6t nhat [13, 14]. D6i véi cac phan Gng PCR tur dong vat, néng do DNA trong
khoang 50-250 ng/uL thuong cho két qua on dinh nhit [15]. Két qua nay duoc st dung dé
tién hanh khao sat cac nong do primer va nong do DNA cho phan umg PCR phat hién DNA
thit heo va thit bo. Két qua vé khao sat nong d primer va nong do DNA & thit heo tuoi va
thit bo twoi dugc trinh bay 1an luot & Hinh 2 va Hinh 3.
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Primer heo (uM) Ladder ] 5 5 10 10 10 15 15 15
DNA heo (ng/pl) 50 100 150 50 100 150 50 100 150

Hinh 2. Két qua t6i wu hoa nong do DNA va ndng do primer cho phan trng PCR phat hién
DNA heo (M: thang chuan DNA 100 bp; N: doi chung am).

200 bp ——Ppp
100 bp =P

Primer bo (uM)  Ladder 5 5 5 10 10 10 15 15 15
DNA bo (ng/ul) 50 100 150 50 100 150 50 100 150

Hinh 3. Két qua toi wu hoa ndng do DNA va nong do primer cho phan tng PCR phat hién
DNA bo (M: thang chuan DNA 100 bp; N: doi chirng am).

Két qua & Hinh 2 va Hinh 3 cho théy tat ca cac ty 18 phdi hop gitra cac ndng do DNA va
ndéng do _primer déu ddi voi cac san pham khuéch dai chuyen biét & heo va bo co kich thude
trong dong voi cac nghién ciru trude do [9, 10]. O céc giéng 1, 2, 3 (Hinh 2), tuy ndng do
DNA khac nhau nhung cho céc san pham khuéch dai c6 do sang tuong dwong, trong khi d6
cac mau & giéng 1, 4, 7 & cung ndng 46 DNA nhung cho cac san pham khuéch dai c6 do
sang tang dan theo nong d6 primer. Nhu viy, trong 2 yéu t6 khao sat & thi nghiém nay, nong
d6 primer c6 anh hudng 16n hon dén hiéu suat khuéch dai cua phan tng PCR. O phan tng
PCR khuéch dai DNA cuia bo (Hinh 3), hiéu suat cta phan tng PCR phu thudc nhiéu hon
vao noéng do primer. Két qua cho thdy, cac giéng 1, 2, 3 voi nong d6 primer ¢ mirc 5 pM c6
ndng d6 san pham thap, trong khi d6 tir ndng d6 primer 10 pM trd 1én, phan Gmg c6 hiéu suat
cao, bat ké cac thay doi vé nong d6 DNA.

Tur két qua trén, ndng d6 DNA t6i wru cho ca hai loai thit 1a 50 ng/uL. Trong khi do
ndng d6 primer phu hop cho phan img PCR phat hién thit heo va thit bo lan luot 12 5 pM va
10 pM. Céc thong s6 nay dugce sir dung dé thuc hién cac phan tng multiplex PCR cho thit
heo va thit bo & thi nghiém tlep theo.

3.3. Két qua tdi wu héa nong d9 primer va nhiét d9 bit cip cho phan tmg multiplex PCR

Trong phan ng multiplex PCR, khi két hop nhiéu primer v&i ndng d6 khong phu hop
c6 thé xay ra sy khuéch dai khong dong déu giira cac locus, mot sé san pham khuéch dai c6
thé khé quan sat duoc sau phan tmg [16]. Trudc do, cac nhom nghién ctru ctia Martin va
Markoulatos ciing di khao sat cac nong do primer khic nhau trong mot phan ng multiplex
PCR dé xac dinh dugc ty 18 phu hop nhét [14, 17]. Vi vy, nong do primer cua hai cip
primer cta phan Gmg multiplex PCR dugc khao sat véi viée sir dung két hop cua DNA tir ly
trich ttr thit heo va thit bo tuoi theo néng do da duoc toi vu & thi nghiém trén (50 ng/puL). Két
qua dugc trinh bay ¢ Hinh 4.
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300 bp

200 bp —

100 bp
Primer bo (uM) Ladder 5 5 5 10 10 10 20 20 20
Primer heo (uM) 25 S5 1025 § 10 25 § 10

Hinh 4. Két qua t6i vu hoa nong do primer cho phan (mg multiplex PCR phat hién DNA
heo va DNA bo (M: thang chuan DNA 100 bp, N: d6i chiing am)

Quan sat Hinh 4, c6 thé nhan théy c¢6 su khac biét vé hiéu suat khuéch dai cia  phan
ng multiplex PCR khi két hop cac ndong do primer khac nhau trong mot phan tmg. Két qua
nay cho thiy can cé nong do primer tuong ng khi két hop cac primer trong mét phan tng
multiplex PCR. O giéng 1, nong d6 cua hai primer thp nhit dan téi luong san phiam duoc
tao thanh it. Cac mau & giéng $0 5, 6, 8, 9 cho hai san phérn khuéch dai heo va bo déu sang
& va dé quan sat. Vi vdy, nong do primer heo 1a 10 pM, nong d6 primer bo 1a 10 pM
(giéng 6) dugc chon lam ndng do thich hop dé thuc hién phan tmg multiplex PCR heo, bo.

Bén canh do6, nhiét 6 bét cap ciing 1a mot yéu té quan trong trong multiplex PCR vi
mdi cip primer c6 nhiét do bat cap khac nhau nén khi két hop trong mot phan tng can tim
dugc mot nhiét do phu hop dé két qua ciia phan tng 1a tot nhat [16]. Két qua khao sat nhiét
do6 bat cap ctia cac cap primer dugc trinh bay ¢ Hinh 5.

M N 52 83 54 S5 .56 57

300 bp
200 bp
100 bp

Hinh 5. T6i wu héa nhiét do bét cip cho phan tmg multiplex PCR heo, bo.
(Thtr tu cac giéng: M: thang chuan DNA 100 bp;
N: d6i chirng am, 52 °C, 53 °C, 54 °C, 55°C, 56 °C, 57 °C)

Tai Hinh 5, két qua thu duoc o tat ca cac nhiét do bat cdp khao sat déu cho san phém
khuéch dai rd, sang déu nhu nhau vi vy & cac nhiét do da khao sat khong gy ra su thay doi
cho san phém multiplex PCR heo va bo. Do d6, nhiét do bét cap la 57 °C dugc chon lam
nhiét d6 thich hop nhat cho phan tng multiplex PCR heo va bo.

3.4. Két qua thir nghiém tinh chuyén biét cic cip mdi trong phan ing multiplex PCR

Trong phan tg multiplex PCR, viéc két hop nhiéu primer va nhiéu DNA s& d& dan dén
truong hop nhiém chéo hay con gay ra hién twong duong tinh gia nén viéc tim ra duoc cip
primer chuyén biét cho mdi loai DNA 14 rat quan trong [20, 21]. Chinh vi vay, thi nghiém
chuyén biét trong phan (mg multiplex PCR duoc tién hanh nham xac dinh tinh chuyén biét
ctia hai cip primer d chon. Két qua dwoc trinh bay & Hinh 6.
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<€4— 300 bp
<€— 200 bp

<— 100 bp

Hinh 6. Két qua danh gia mirc d¢ chuyén biét ciia cac cip primer trong phan ing
multiplex PCR (M: thang chuan DNA 100 bp; N: dbi chimg am; 1: primer phat hién gen
COI (6 heo) + primer phat hién gen ND5 (& bo) + DNA heo; 2: primer phat hién gen CO/

(6 heo) + primer phat hién gen ND5 (6 bo) + DNA bo; 3: primer phat hién gen COI (6 heo)
+ primer phat hién gen ND5 (¢ bo) + DNA heo + DNA bo)

Két qua cho thiy rang cac primer dugc str dung hoan toan chuyén biét d6i véi timg loai
thit muc tiéu. Cac primer khong bit cip chéo tir heo sang bo va nguoc lai, khong tao cic san
pham phy va cac band san phdm chinh khuéch dai rd rang, dung kich thudc tuong ting véi
céc nghién ctru trude d6 [9, 10]. Pidu nay khang dinh cac cip primer co tinh chuyén biét cao
¢6 thé dap g cho cac phan tmg multiplex PCR phan biét thit heo va thit bo.

3.5. Thir nghi¢m trén mét s6 san pham thye phim
Tién hanh thtr nghiém v6i cac mau thyc pham duoc 1y tir cac khu cho va siéu thi khu

vue quan Tan Phi, thanh phé Ho Chi Minh. Cac mau duoc thir: xuc xich heo, cha qué, xuc
xich bo, bo vién. Két qua multiplex PCR duoc thé hién ¢ Hinh 7.

M XB XH BV CH N

300 bp—»
200 bp >

100 bp >

i Hinh 7. Két qua multiplex PCR cua DNA tir mau thyuc phdm
(M: thang chuan DNA 100 bp; N: doi chimg am, XB: xtic xich bo, BV: bo vién, XH: xuc xich heo, CH: cha heo)

Quan st cac san phim khuéch dai & Hinh 7 c6 thé thiy da phan céc loai thuc phim ché
bién tir thit c6 mit trén thi truong c6 su pha tron gitra thit heo va thit bo. Thong thuong dé
giam gia thanh san xuat, cdc san pham lam tir nguyén lidu thit bo nhu xiic xich bo, bo vién s&
duoc tron thém thit heo dé tang 1oi nhuan. Pay la vAn dé duoc bao chi néu nhiéu trong thoi
gian vura qua [2, 18, 19], va thuc té trong nghién ciru nay tuy luong mAu st dung han ché
cling da phat hién cac mau xuc xich bo va bo vién bi nhiém DNA heo ching t6 c6 su pha
tron thit heo trong cac san pham nay. Trong khi do, (101 v6i hai mau thyc pham c6 ngudn goc
tir heo bao gom xuc xich heo va cha heo, chi c6 mau xtic xich heo duoc xac dinh c6 sy hién
dién ctia DNA bo, day c6 thé 1a su 1an tap chéo trong qua trinh ché bién vi mot co sé san
Xuét c6 thé c6 nhidu san pham khac nhau dan t6i sy 14n tap trén. Day ciing 1a van dé can luu
v khi xuét khau cac mat hang thuc phém sang cac nudc khong ti€u thu mdt trong cac loai thit
bo trén vi 1y do v€ sinh hoac tén giao.
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4. KET LUAN

Trong nghién ctru ndy, quy trinh multiplex PCR dé phat hién chuyén biét DNA tir heo, bo
da duoc xdy dung va ti wu. Tir d6 di co thé phat hién dugc su co6 mit ciia thit heo, thit bo trong
mdt s6 san pham thyc pham d4 qua ché bién. Két qua cua nghién ciru nay co thé duoc tmg dung
¢ cac co quan quan ly vé an toan thuc phém hodc & cac bo phan kiém soat chét luong cua cac nha
méy ché bién thyc pham. Ngoai ra, trong tuong lai ¢6 thé phat trién thanh cac bo KIT dé phat
hién sy pha tron cuia cac loai thit nay ngay tai noi ban hoac noi san Xuét.
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ABSTRACT

DEVELOPMENT OF MULTIPLEX PCR FOR PORK AND BEEF
IDENTIFICATION IN FOOD PRODUCTS

Ho Viet The*, Ho Le Quynh Trinh, Pham Thi Tuyet Trinh,
Nguyen Hieu Thuyen, Ngo Thi Kim Anh

Ho Chi Minh City University of Food Industry

*Email: thehv@cntp.edu.vn

Currently, meat products on the market are not strictly monitored. Several products are
adulterated or mixed with cheaper ingredients to increase illegal profits. This problem is
hardly solved due to the unprecise authentication when using traditonal methods. In the
present study, multiplex PCR assay was developed and applied to distinguish between pork
and beef and processed products. The method based on the gene detection of COI for pork
and NDJ for beef. After optimization, the suitable parameters for muliplex PCR reactions are
follows: DNA concentration at 50 ng/uL, primer concentration at 10 uM and annealing
temperature at 57 °C. Specific PCR amplifications for pork and beef are 294 bp and 106 bp,
repectively. The established multiplex PCR were also applied successfully to confirm the
adulteration of meat products on markets.

Keywords: Beef, pork, multiplex PCR, meat authentication, mixed meat.
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