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WO 2009/ 157750PCT/ MY2009/ 000047 1 TI TLE A Met hod For
Identifying A Pork Content In A Food 5 FIELD OF
wo bDENF178N The invention relates to a nethod fBET/MY2009/000047
designing primers for identification of food
i ngredi ents especially neat-based processed food. In
particular, the nethod is to identify the presence of
pork (Sus scrofa) in processed food for Hal al
aut henti cati on. BACKGROUND OF | NVENTI ON 10 Food
adul teration is a comon issue worl dw de. For
i nstance, cheaper neats were used as a substitute for
nore expensive neats. Mst frequently, pork neat has
been used to substitute other neat types in food
products. Therefore, the identification of aninal
speci es especially pork in food products is becom ng
an inmportant issue to consuners. The inplication of
ITEEs| eadi ng the |abeling of food can be nmuch nore
i nportant concerning the presence of potentially non-
A MethodHEdrdtentifyanp A Pork Gdntent neaBand, sever al met hods have
been devel oped to identify the species of origin of
fresh neat and neat products. Nunerous nethods based
on DNA anal ysis have been enployed in the food

Fmtﬁﬁggwﬁﬁﬁni tor adulterations of food products.
i shed for animal speciation are nostly

i pid-, t ei n- - based.. Ho ..DNA- based. . :
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tissues in nmeat products is an inportant issue to
Eé%ﬁgggﬁgﬂlggl§¥£ﬁiﬂﬂifromiIIegaI or undesirable

adul teration; for econonmic, religious and health
Foo¢ eduteration Bar canirhen pwpw@wimuﬁmiosjwcar@bwet omhis vetdgd as a

sNEPSER RN ARG P P YRR) 1ol e
othef meat gfpgs;inégod rredyetsf Tl@gtfq)rg,rthe identification of animal species esPec1ally pork
in food products is becoming an important issue to consumers. The implication of misleading
the labeling of food can be much more important concerning the presence of potentially non-
Halal food. For this reason, several methods have been developed to identify the species of
origin of fresh meat and meat products. Numerous methods based on DNA analysis have been
employed in the food industry to monitor adulterations of food products. Methods established
for animal speciation are mostly lipid-,protein- and DNA-based. However, DNA-based methods
are particularly more reliable as DNA is more stable under conditions associated with the high

temperatures, pressures and chemical treatment used in food processing.

Species identification of animal tissues in meat products is an important issue to protect the
consumer from illegal or undesirable adulteration; for economic, religious and health reasons.
For this purpose, numerous analytical methods have been developed based on protein and DNA
analysis. Among the DNA-based methods that are highly developed for species identification

are species-specific conventional PCR and real-time PCR. Among the targeted gene fragments
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PCR. Anong the targeted gene fragnents WO
WQR®913BF¥ 50PCT/ MY2009/ 000047 2 devel oped for POF/KY2009/000047
species specific PCR are those derived from 12S r RNA
, ND5, Mtochondrial D splacenment Loop (D Loop) and
Nucl ear Mel anocortin receptor 1(MCR). Although nethod
utilizing conventional PCR was proven to be
successful, it requires a post- PCR nmani pul ati on that
extends analysis tinme and handl i ng hazardous chem ca
that may cause 5 | aboratory contam nation. On the
ot her hand, real-tinme PCR nmethods posses a great
potential to replace t he conventional PCR This is

deve lfo¥ ngr%%ge%iseg qu?%c . {E‘g%%ﬁ%;'é r1ve Pn‘a%S Ormp NEJS P{Idtochondnal

Dlsplaacrg@tt Laeps(it Lcﬁqpq\, atd MJEle(ai‘-lElieMn@brtml reckPI96) (MCIRIWMVARY OF
THE I NVENTI ON 10 The present invention relates to a

Althﬂ@‘hhﬁ&h&pﬁtﬂizﬁx@ Fohfeyliti@l BCROGA fe@eh @dbe bikcdstuf Glrequires a post-
wher ei n, t net hod |ncI des the steps of extractlng

PCRBHMEHAUIB AL PPrs 2e3lyy BRgyn g Tesge chsapigal g may cause

laboﬁﬁ:‘iy &ﬁite[hﬁna’iloﬁ CONRE dthief hd¥B! re@MEnePATEHBIhE® JREdeHB rgrelaaa%ﬁual 0
n1tochonar|% gene of t he pork by conducting a

feplﬁs‘aﬁ e RERERa iy it dreiplpderanse sqal B (R mestlings e rapid,
sensitife] spEVERY Bigh Mded¥RIF SutbMadchGhe fak % Guahhifidaliat (HellEer L IOBNCE
of the forward priner is SUS-FWD: 5" -AGC TGC ACT ACA
15 AGC AAT CC-3') and the sequence of the reverse
primer is SUS-RVS:5'-ATG CGI TTG AGT GGG TTA GG 3'.
I SCR B THE DRAW NG Fig. 1 shows the
SUMES P,Flfgﬁiééﬁgﬁigork pri mer designed against ot her

nmeat specjes (beef and 20chicken). Fig. 2 shows the
The presenf {iveRtioy relaes togymeshed dop ideptifyingjaparkigonten) iy acfepd, afherein the

meth@t likthides the sfebPof kuStYIeOBkibAiERId £1 ONAYHIMh sample pork and

concepntrati Qn
designing a forward primer and a reverse primer based on ND5 mitochondrial gene of the pork

by conducting a polymerase chain reaction (PCR) test on the forward and reverse primers
characterized in that the sequence of the forward primer is SUS-FWD:5’-AGC TGC ACT ACA
AGC AAT CC-3’) and the sequence of the reverse primer is SUS-RVS:5’-ATG CGT TTG AGT
GGG TTA GG-3'.

BRIEF DESCRIPTION OF THE DRAWING

Fig. 1 shows the specificity test on pork primer designed against other meat species (beef and

chicken).
Fig. 2 shows the sensitivity test of pork primer with 10-fold serial dilutions.
Fig. 3 shows optimization of primer concentration.

Fig. 4 shows the optimization of primer annealing temperature.
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Fig. 4 shows the optim zation of prinmer annealing
temperature. WD 2009/ 157750PCT/ MY2009/ 000047 3

w®OnAEEE DESCRI PTI ON OF THE | NVENTI ON  The i nREMY2m9/000047

descri bes the devel opnment anhd application of

por k-specific real-tinme PCR assay for Hal al
authentication. Priners are designed to anplify an 89
bp anmplicon of the pork ND5 mtochondrial (ND5) gene
and were m smatched to conmercial species of chicken
and beef. 5 The assay is highly sensitive and detected
the presence of 0.001 ng of pork tenplate DNA when
assessed using dilutions of DNA in water. The priners
set devel oped for Halal product verification are based

DET?_%%E@&I&%‘T?@NBF“ WTI@‘NK and the sequence of

—as 1 Forwar d prlner

e S e A B TR Bt AT

for Hanh githéntitegion Pritedre art idedigrefl 1@ G)Ilhfﬂlw 80 Sopd?mpﬂcdhyof the pork ND5

mioRERiah 0P € HBLYYS RARHCIGAE D BROL U Ean PO HEkeagad beet

The ®fayrichighlly oensitive dndrdetesdad e pmsm:e sf G0@if ngldd pgfk teplate DNA when

asses%agst ; t H::lt ogg l%?@‘ﬁdﬂ y\yz%} hfl% fpslhﬁgé‘r )&(et pc},eiv?}%qed fj_)r F}-Iaial product
venficaioerasaebqsesd ovEXDS5 Bhito¢hoodd0 ganedf pork abiNhe sequphee (02 Br@frinte)s. is as
follo The 3-step 15 anplification cycle programis as
°Yol lows: initial activation at 95C for 15 nin,
denaturation _at 94C for 15s. annealing at 58C for 30 s
TR BEPLOSIEWRIS ASC THCACHACA AE AT GeBvat | on
step is to activate Hot StarTag DNA Pol ynerase present
i Revemse priaat(POBRYISE Y6y CERI TOAGE GGG TEHEHT-8d 40
times and a nelting curve analysis was perforned to
PCR \wehdifighst dhedesqeded bf pirk \DNWds delenby infplificatidneinaip MakieRScler ep

(Eppengoff §8,Hamburg,(}ermany). Each reaction tube contains 20pl of reaction mixture
which consists of 10 pl 2x Quantitect SYBR Green PCR Master Mix (Qiagen,Hilden,Germany),

1pl forward primer, 1 pl reverse primer, 3 pul dH20 and 5 1l DNA sample(20ng/ pl). The 3-step
amplification cycle program is as follows: initial activation at 95°C for 15 min, denaturation at
94°C for 15s, annealing at 58°C for 30 s and extension at 72°C for 30 s. The initial activation
step is to activate HotStarTag DNA Polymerase present in the reaction mixture. The cycle is
repeated 40 times and a melting curve analysis was performed to verify the specificity and

identity of the amplified DNA.
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WO 2009/ 157750PCT/ MY2009/ 000047 4 Sanpl es Pork, beef
and chicken are the three species used in this study.
wab@oreraso sanpl es are purchased froma | ocal WetT/MY2009/000047
mar ket, Sel angor Whol esal e 4varket. They are stored at
-20C until used for DNA extraction. 5 DNA Extraction
DNA from neat sanples is extracted usi ng DNeasy(r)
Bl ood and Tissue Kit (Q agen, Hi | den, Germany). 25ng of
sanple is weighed in a 1.5 mM mcrocentrifuge tube.
180 ul of Buffer ATL and 20 | of proteinase K was
added. The m xture is vortexed and then incubated
overnight in a 56C water bath for |ysis. Wen sanples
is conpletely lysed, 41 of RNase A 10 (100ng/m ) was
Smnﬁ@ged’ m xed and i ncubated at roomtenperature for 2
n. The mxture is vortexed before adding 200 ill
Buf fer. AL_and then vortexed again to_m x thoroughly.
Porkﬁ?sﬂén%tfk?n ut HgPe S(P%@slttﬁe%nqﬁlé Sl it et Sﬁwé%gjarsyurchased
from \eOlob# X Ghati@t, SeRhgbr AVIRMAEIE MOk, Bidl Utd Qtted 2070 ¥dtlfu€ed for
DN_H%ﬂglpetted into the DNeasy M ni spin columm set and
AR I%Puged at 8000 rpmfor 1 min. The flowthrough
and the collection tube are discarded. The DNeasy M ni
DNAsExtractionurm i s 15 then placed into a new 2 ni
collection tube. 500 | Buffer AW is added and
DNAcefrdmi froeped satpldsd, i90@xtrqtedf aning HNeaty’ eBlood eatdheTissue  Kit
(Qinfistn G, 398 B RhNAL O SR BT RERSEaBpupe.gso w
of Buffer Tt rand @011} ¢offpugieindse KewanddetiO0hd miBtukd i vorfdkedvars] thehdechbated

or .6l ULi e
et 846 T B SyMIEABAES, o 3o
(100mgiml) Wae addegemizad amt incwntedianiromgn tepersiry e 2edinDNRe igxture is
vorte%%c?ﬁr&?«?t'g %gcg?%:zv\gﬁ%l WL Wid BET vdiRged aFg)Qlln q@ﬁnxdtﬁgfogéhl)]— l:ﬁen, 200

pl ethimol (B6-1G0P0 do addied aind méxgd oy volsexingtd yield 3y mmiogenods weintiang The

it Bl S0 DG LAIEER B 1o o

min. (TNE floROBEYh atidesht collion 0E85®) distactled HTTeKANPAgGNTIO G218 28)umn is
en . . § e centrifuge

th ?Edtﬁt@dp&?(?a LER™ x&h&%l%h_t&hﬁ%ngﬁhl Bk %TWE’ ‘?ssﬁidac}] and centrifuged at

www. ncbi . nl mnih.g , are aligne
14,000 mppior d minieensyre fercelugwtis (ig198d no ethanol carryover occur. The DNeasy

Mini spin column is then placed into a new 1.5 ml microcentrifuge tube and 100 pl Buffer AF

was added for elution. The tube is incubated for 1 min at room temperature and then centrifuged
for 1 min at 8,000 rpm. The supernatant containing the extracted DNA is stored at 4°C before

further use.
Primer design

The Primer3 software (http://frodo.wi.mit.edu/cgi-bin/primer3/primer3_www.cgi) is utilized for
designing the primers set used in the real-time PCR. Sequences of the ND5 gene from pork
(NC_000845), beef (NC_006853) and chicken (NC_001323) obtained from the NCBI GenBank
database (hhtp://www.ncbi.nlm.nih.gov), are aligned and compared. One primers set (SUS-
FWD:5’-AGC TGC ACT ACA AGC AAT CC-3’ and SUS-RVS:5’-ATG CGT TTG AGT
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FWD: 5' - AGC TGC ACT ACA AGC AAT CC-3' and
SUS- RVS: 5' - ATG CGT TTG AGT WO
WQR®913BF¥ 50PCT/ MY2009/ 000047 5 GGG TTA GG 3' ) PEEBIY2009/000047
synt hesi zed to specificallysanplify an 89 bp fragnent
of the ND5 gene of pork. Real-tine PCR analysis 5
Det ection of pork DNA is done by anplification in the
Mast ercycl er ep (Eppendorf AG Hanburg, Germany). Each
reaction tube contains 20l of reaction m xture which
consists of 10 ill 2x Quantitect SYBR G een PCR Master
Mx (Q agen, Hilden, Germany), 1| forward priner, 1
ttl reverse priner, 3 ttl dH20 and 5 ttl DNA sanpl e.
The 3-step anplification cycle programis as foll ows:

coc A 12555 KRR FAELY T oSGPRLAGSLL O 83 o

ofpodt 72C for 30s. The initial activation step is to
activate Hot StarTaqg DNA Pol ynerase present in the
reaction mxture. The cycle is repeated 40 tines and a
nmelting curve analysis was perforned to verify the

Bmﬁﬁ@ﬁ?@ék%h& signd identity of the anplified DNA. Unless
otherw se fndicated, all reactions are carried out in

et Pl S5 Biva 32 3% vy Q2R 1T SOPEAMZ99% 0099475 ac
Hamburg, Germany). Each reaction tube contains 20p1 of reaction mixture which consists of 10
pl 2x Quantitect SYBR Green PCR Master Mix (Qiagen, Hilden, Germany), 1 pl forward
primer, 1 pl reverse primer, 3 pul dH;O and 5 ul DNA sample. The 3-step amplification cycle
program is as follows: initial activation at 95°C for 15 min, denaturation at 94°C for 15s,
annealing at 58°C for 30s and extension at 72°C for 30s. The initial activation step is to activate
HotStarTaq DNA Polymerase present in the reaction mixture. The cycle is repeated 40 times
and a melting curve analysis was performed to verify the specificity and identity of the

amplified DNA. Unless otherwise indicated, all reactions are carried out in triplicates.
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1. Anethod for identifying a pork content in a food,
wherein the nethod includes the steps of : (a)

w@zdawast’sing deoxyri bonucl eic acid (DNA) from aPGEHNDY2809/000047

pork 5(b) designing a forward priner and a reverse
primer based on ND5 mitochondrial gene of the pork;
and (c) conducting a polynerase chain reaction (PCR)
test on the forward and reverse priners characterized
in that 10the sequence of the forward prinmer is

SUS- FWD: 5' - AGC TGC ACT ACA AGC AAT CC-3') and the
sequence of the reverse prinmer is SUS-RVS: 5" -ATG CGT
TTG AGT GGG TTA GG 3'. 2. The nmethod as clainmed in
claim11l, wherein the concentration of the forward and

cLATRer se prinmers is between 0.3 to 0.9 m 153. The

od as clained in claiml1 wherein the reaction
tepperature i s, between 50-70C_ 4. nmet hod f or,
1 G o g e BoghoBRE IR Topdk RO m GRSy eghutes the steps
medfhod i ncl udes the steps of : (a) designing a forward
prinmer and a reverse priner based on ND5 mtochondri al

gﬁgf%ﬁ{agg@ﬁegﬁaFgéggéﬁtazﬁQBkAg AREGhIPE pBPOl yTer ase

_ est on'the forward and reverse
pr(lbﬁésfc’gning a forward primer and a reverse primer based on ND5 mitochondrial gene

of the pork; and

(c) conducting a polymerase chain reaction (PCR) test on the forward and reverse

primers
characterized in that

the sequence of the forward primer is SUS-FWD:5’-AGC TGC ACT ACA AGC
AAT CC-3’) and the sequence of the reverse primer is SUS-RVS:5’-ATG CGT TTG
AGT GGG TTA GG-3".

2. The method as claimed in claim 1, wherein the concentration of the forward and reverse

primers is between 0.3 to 0.9 pm.

3. The method as claimed in claim 1 wherein the reaction temperature is between 50-70°C.

4. A method for identifying a pork content in a food, wherein the method includes the steps

of :

(a) designing a forward primer and a reverse primer based on ND5 mitochondrial gene

of the pork; and

(b) conducting a polymerase chain reaction (PCR) test on the forward and reverse

primers

characterized in that



characterized in that WD 2009/ 157750PCT/ MY2009/ 000047

7 the sequence of the forward prinmer is SUS-FWD: 5' - AGC
W BOIASTISACA AGC AAT CC-3') and the sequence OPCT/NE2009/000047

reverse prinmer is SUS-RVS: 5 -ATG CGTI TTG AGT GGG TTA

GG 3'. 5. The nmethod as clained in claim4,
wherein the concentration of the forward and reverse
S5primers is between 0.3 to 0.9 um 6. The

met hod as clained in claind wherein the reaction
tenperature is between 50-70C. 10 15

the sequence of the forward primer is SUS-FWD:5’-AGC TGC ACT ACA AGC
AAT CC-3’) and the sequence of the reverse primer is SUS-RVS:5’-ATG CGT TTG
AGT GGG TTA GG-3'.

5. The method as claimed in claim 4, wherein the concentration of the forward and reverse

5 primers is between 0.3 to 0.9 pm.

6. The method as claimed in claim4 wherein the reaction temperature is between 50-70°C.
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