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TITLE A Method For ldentifying A Pork Content In A
Food FI ELD OF | NVENTI ON The invention relates to a
woretbasy7Bor designing prinmers for identificatipor/ofy2009/000047
food ingredi ents especial |l yl neat - based processed food.
In particular, the method is to identify the presence
of pork (Sus scrofa) in processed food for Halal
aut henti cati on. BACKGROUNDOF | NVENTI ON Food
adul teration is a common 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 anina
speci es especially pork in food products is becom ng
an i nportant issue to consuners. The inplication of
m sl eading the | abeling of food can be nuch nore
ITLEsortant concerning the presence of potentially non-
Hal al food. For this reason, several nethods have been
A MghveéFaddentifying A @otki Contenhlz ssBaxdi es of origin of fresh
nmeat and neat products. Nunmerous net hods based on DNA
anal ysi s have been enployed in the food industry to
nDnitor adul terations of food products. Methods

vER r ani mal speciation are nostly
FIEED: h# f ﬁ d DNA- based. However, DNA- based
artlc I nore _.reli
e SRR O R B B S ALl SR o Pions
espetieliyp meathasedprogeses §wdeﬁ1 pardcubdnatie arthot e at identify wwgdesefite of

porkf(ggsqvc%}a% 4 Er%éeré&a food for Halal authentication.

BACKGROUND OF INVENTION

Food adulteration is a common issue worldwide. For instance, cheaper meats were used as a
substitute for more expensive meats. Most frequently, pork meat has been used to substitute
other meat types in food products. Therefore, the identification of animal species especially 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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Species identification of animal tissues in neat

products is an inportant issue to protect the consuner
wo e@womsi7begal or undesirabl e adul teration; forPCT/MY2009/000047

econonmic, religious and hea@ th reasons. For this

pur pose, nunerous anal ytical nethods have been

devel oped based on protein and DNA anal ysis. Anong the

DNA- based net hods that are highly devel oped for

species identification are species-specific

conventional PCR and real-tinme PCR Anong the targeted

gene fragnent sdevel oped for pork species specific PCR

are those derived from 12S rRNA , ND5, M tochondri al

Di spl acenment Loop (D Loop) and Nuclear Mel anocortin
deveqogﬁc\?/ R)%gsrkjséﬁ'!%ééﬁic%s by 6%@183% r% fro y ’,NDISt Mitochondrial
Disptageuént &sop(Dploap) arﬂ@chﬂﬂanMplahmrtmrredeptat 1@®KImBnds

anal ysis time and handling hazardous chenical that nay

Althﬁli?g\ﬁ&ﬁeth&b&tﬂﬂin@ [YnERRGRAIPORNWAR Drovel td BE sb&sth, hﬁfé@ulres a post-
PCR net hods ,posses a Qreat otentlm

I e
PCeraﬂl%tﬁaéwP fet BYFFE AR Hanfling Tegiropas ﬁ!l%}mb%é% gwy cause
labofa@@y céntdi@ndioR Oeib @ﬁh‘ér Rin@, re@Rinth PCReMSihbds\iRsses R8feaf pdtential to

degree of tion and target quantification
rePlafF—lSFed cafversfonplg @1? ENRAREILEDegquES FAQVERT I RGR prrghods are rapid,
sensfive Spétific, Myl Bdgrdrbf habRhiesh ah@ tadeelBilahoEkafie ﬁeﬂﬁ&"al fogeng
a pork content in a food, wherein the nethod includes
the steps of extracting deoxyrlbonuclelc asi d ( DNA)
froma sanple pork and designing a forward priner and
i d on ND5 mitochondrial gene of
RY Hit g a polynerase chain reaction
g gwg test on the forward and reverse priners
The Hvention gelatesytoagethed,for Wepfifxing @ Ptk qoRient igrafapdy wherein the

meth@ﬂ Iuli&fdei, the Sleps SR tactng@eoxhdboticibicA (BNA) A £Sardpld pork and

yence of the reverse prinmer is

des1% gvagc? grﬁaaeg apgk 1qvpEse REkper based on NDS5 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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GGGITA GG 3'. BRI EF DESCRI PTION OF THE DRAWNG Fig. 1
shows the specificity test on pork priner designed
wW@gaonst7’sot her meat speci es (beef and chi cken)PCFHMY200®/000047
shows the sensitivity test of pork prinmer with 10-fold
serial dilutions. Fig. 3 shows optim zation of priner
concentration. Fig. 4 shows the optim zation of priner

anneal i ng tenperature. DETAI LED DESCRI PTI ON OF THE

I NVENTI ON The i nvention describes the devel opnment and

application of pork-specific real-tinme PCR assay for

Hal al authentication. Priners are designed to anplify

an 89 bp anplicon of the pork ND5 nmitochondrial (ND5)

gene and were m smatched to comrerci al species of
DETSH £ UERIPITGN OF PARIRSAKHBN' ohl v sensitive and

m

€ presence or 0.00>I hg of pork tenplate DNA

wWh [ di | ut f ' . ..Ih

The i§yiaF SSGEE dusvlthutent i Sferfon Phatuk ot SRR assay
for Halak alihs@cation. Piberstire dedigied né alnplifene 89fbppmrplﬁc<ﬁn%f thdpork ND3
. f the primers | s follows,: Forwar ri I
mitochGRNEIaE (P Yseene, ipd yest migmaiched i cpmidie lsspesies OPghichen and beef.
The PsayriehighlPeiSsRVSatl dedil GSPprebdice ABT0MGE of pArk@nlate IIRORwhen
di.ti . on t.ion of -pork. DNA i s, dgne .b
assesie it SRR of HFK b Pt B PR it Cdebfd iy Halal product
verifiddH onlandbasel GeNDRmytpchobdriah gerea€ porkand the sequemt a e p2idts is as
follovc‘),;:reaction m Xt ure

Forward primer (SUS-FWD: 5’-AGC TGC ACT ACA AGC AAT CC-3’)
Reverse primer (SUS-RVS:5’-ATG CGT TTG AGT GGG TTA GG-3’)

PCR conditions on detection of pork DNA is done by amplification in the Mastercycler ep
(Eppendorf AG,Hamburg,Germany). Each reaction tube contains 20ul 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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whi ch consists of 10 M 2x Quantitect SYBR G een PCR

Master M x (Q agen, Hi | den, Germany), | m forward
w@eioaes77s m reverse prinmer, 3 m dH20 and 5 PET/BINR009/000047

sanpl e(20ng/ m). The 3-st efp anplification cycle

programis as follows: initial activation at 950C for

15 mn, denaturation at 94C for 15s, annealing at 580C

for 30 s and extension at 72C for 30 s. The initi al

activation step is to activate Hot Star Tag DNA

Pol ymer ase present in the reaction m xture. The cycle

is repeated 40 tinmes and a nelting curve anal ysis was

performed to verify the specificity and identity of

the anplified DNA Sanples Pork, beef and chicken are
Samé three species used in this study. The neat sanples

re purchased froma | ocal wet nmarket, Sel angor
P o S e S S st e
fromSePISPd1 Bt infurl@Y tSeRA e Whttdshlg MINGASTHel Jarddt6red ataR0°CTing 8 Weed for
DN Ki t S% agen, Hi | den, Germany). 25ng of sanple is wei ghed

A RERUPNS" i crocentrifuge tube. 180 m of Buffer ATL

and 20 nml of proteinase K was added. The m xture is
DNA/B¥tracties and t hen i ncubated overnight in a 56C water

bath for lysis. Wen sanples is conpletely |ysed, 4m
DNAof frNasieead Edbiesy/ il )exm&dadxﬂmg H!Neaef}dD aBidod nanbaTsshe Kit

ol FRTELSIRST 344y i U 05 S BB Gt
of Bltffﬁl‘ AN TL anH 89 glgfiprateinakh Enyas 20@EdnThearhiy aunils v(n%eclﬂ@l%em igcubated
ovengglﬂﬁ? iaﬁ’]&éc %{e%‘la' %atHX’oer%ig. %Jﬁgsaﬁlglex iiseéognp?etgf}g) Wg&f nggf RNase A
(100mg/ml) was added, mixed and incubated at room temperature for 2 min. The mixture is
vortexed before adding 200 pl Buffer AL and then vortexed again to mix thoroughly. Then, 200
pl ethanol (96-100%) is added and mixed by vortexing to yield a homogenous solution. The
mixture is pipetted into the DNeasy Mini spin column set and centrifuged at 8000 rpm for 1
min. The flow-through and the collection tube are discarded. The DNeasy Mini spin column is
then placed into a new 2 ml collection tube. 500 pl Buffer AW?2 is added and centrifuged at
14,000 rpm for 3 min to ensure the column is dry and 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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m xture is pipetted into the DNeasy M ni spin colum
set and centrifuged at 8000 rpmfor 1 mn. The

wo bawAastisough and the coll ection tube are di scEeT®.2009/000047
The DNeasy M ni spin colun®is then placed into a new
2 mM collection tube. 500 M Buffer AW is added and
centrifuged at 14,000 rpmfor 3 mn to ensure the
colum is dry and no ethanol carryover occur. The
DNeasy M ni spin colum is then placed into a new 1.5
m mcrocentrifuge tube and 100 ml Buffer AF was added
for elution. The tube is incubated for 1 mn at room
tenperature and then centrifuged for 1 mn at 8, 000
rpm The supernatant containing the extracted DNA is

GGG‘;’,’fr"f%e %?.’5?; (\)V]%.%) %&Egi?erd%o fsﬁjercffﬁgﬁy éjrﬁpqi'fy Er[ ég@pr frggef‘r‘f'eingcr)]f t-lll-g] kD5 gene

of pofint t p: //frodo. wi . mt. edu/ cgi-bin/primer3/prinmer3 ww.c
gi) is utilized for designing the prinmers set used in
the real-time PCR Sequences of the ND5 gene from pork
(NC_000845), beef (NC_006853) and chi cken (NC_ 001323)

PY t he NCBI GenBank dat abase
Real-?ﬁ:%e?%@?%w%ﬁgn

. ncbi.nlmnih.gov), are aligned and

DeteGi R PR 16 HChs ROLAEHON 1o HIa b I EPgHor AG,
Hambiite Lgrmumy. Byghtdaeiinzais containp eQilfof eattiop nsirgte whiclaeon8iSts of 10
o AT PRG0S LT s s
primexrp lpil feveme pomer, A 4 dEHMasd émd:PN/’e sangpe. (Thp ﬁesteg andfplifiGtion cycle
prog; eggt%rsgfom%& %ﬁﬁ)aﬁﬁiﬁﬁﬂ of 834 %‘o?nloslf &%8 SRR NS 9E 8f 15,

Ion mXxture consi sts
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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m 2x Quantitect SYBR G een PCR Master M x (Q agen,
Hi | den, Germany), 1 m forward prinmer, 1 nm reverse

w@eioaes7758 mM dH O and 5 ml DNA sanpl e. The 3-BCEPY2009/000047

anplification cycle programis as follows: initial
activation at 95C for 15 min, denaturation at 940C for
15s, annealing at 58C for 30s and extension at 720C
for 30s. The initial activation step is to activate
Hot St ar Taqg DNA Pol ynerase present in the reaction

m xture. The cycle is repeated 40 tines and a nelting
curve analysis was perforned to verify the specificity
and identity of the anplified DNA. Unl ess otherw se
indicated, all reactions are carried out in

crAlfdsP! i cates. CLAIMS 1. A nethod for identifying a pork
=——=vomtent in a food, wherein the nethod includes the

steps of: (a) _.extracting deoxyribopucleic acid

If riommethod 5%&?2@“‘38‘:%@ BB cogieas 1y ﬁ%ﬁ‘?@" ‘é(ﬁ?r%‘P ?&Erfﬁe%ﬂﬂdl 19{1;,%\3'@% Steps
a dreverse priner based on ND5 mitochondrial gene of

the pork; and (c) conducting a pol ynerase chain

r 6@F L B deRyribEREIRMANBNAY mﬂradsaapﬂ tpe&ver se priners

characterizedin that the sequence o he forward

. N SUS- FWD:. 5' - A TGC ACIL A - 3'). .
P Bhrigh e e iniriia » e S s 05 mitSconkial gene
SUS- 8i\tke porkAabc CGT TTG AGT GGGTTA GG 3' .

(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
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2. The nmethod as clained in claim1l, wherein the
concentration of the forward and reverse priners is

wheiwas’is®. 3 to 0.9 nmm 3. The nmet hod as cl ai nRAI/MY2009/000047

claim1 wherein the reacti dh tenperature i s between
50-700C. 4. A nmethod for identifying a pork content in
a food, wherein the nethod includes the steps of : (a)
designing a forward priner and a reverse prinmer based
on ND5 mitochondrial gene of the pork; and (Db)
conducting a polynerase chain reaction (PCR) test on
the forward and reverse priners characterized in

t hatt he sequence of the forward priner is

SUS- FWD: 5' - AGC TGC ACT ACA AGC AAT CC-3') and the

sequgnc t ver se ikl T kukSwhiss REe B
T Rafthed Sl PYFEACHRRATE SusSibls RO RarAEr Ala acc
cl ai AL C@R3Daead th_etsmemmwt thatrevatse pnmerfis SHE-RVE: e TG &7 TTG

rever, j S, between 0.3 to 0.9 mm 6. The
net hoA a@églpfg{Aere%%i'n claim wherein the reaction

f enper at ur e bet n 50- 7Q0C.
5. e method as cia?medem c alem 4, wheregn %e concentration of the forward and reverse

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.



