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ABSTRACT

The information given to consumers is essentialtii@m to choose one food product over another.
The falsification of food contents on product labisl a widespread problem, especially with products
related with pig or others prohibited food in IslafProving conclusively that fraud has occurred
requires the detection and quantification of foodstituents. Falsifications of meat or food arewft
biochemically similar to the materials they replacensequently the identification and measurement
extremely difficult. The DNA based methods have nogen successfully adapted for detection of
food substitution. In this research, PolymeraseirCligeaction (PCR) products of cytochrome b
mitochondrial DNA gene were applied to identify #nestence of pig in meatball product. Genomic
DNA of pig, bovine, and chicken were isolated amtbjected to PCR amplification targeting the
mitochondrial cytochrome b gene. Pig species diffgation was determined by digestion of obtained
359 bp amplified product with BseDI restriction gnes, which generated pig species electrophoresis
pattern. PCR-Restriction Fragment Length Polymaph{RFLP) revealed the presence of the pig
meat in meatball product and distinguished betwdenine, chicken, and pig sample. Pig
mitochondrial cytochrome DNA gene was cleaved B28 bp and 131 bp fragments but the bovine,
and chicken cytochrome b gene were not digestd8sie| enzyme. The digestion was conducted at
55°C for 3 h and visualization of the digest produasvperformed in 2% agarose gel. PCR-RFLP
technique using BseDI restriction enzymes is rédidor the detection of the pig meat in meatbatl fo
theHalal authentication.
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INTRODUCTION Strategies utilized to detect an adulterated
product have traditionally relied on wet
Indonesian traditional meatballs is one of thehemistry to determine the amount of a marker
comminuted meat products and its popularity ioompound or compounds in a test material
all classes of Indonesian society. The productellowed by a comparison of the value(s).
are served in hot soup with others stuff such &btained with those previously documented for
tofu, noodle, cabbage and chili or tomato sau@uthentic material of the same type. This
and the popular name in Indonesia is calledpproach is often time-consuming and therefore
bakso. Meat are processed to make bakexpensive; it also has the shortcoming that food
originally from beef but nowadays some otheradulterers are becoming increasingly sophis-
such as chicken, fish, and pork commonly alsticated at masking their efforts and the range of
been mixed in some meatball products. The widenalytes which must be quanticed to ensure
variety of meatball products availabe on thauthenticity is continuously increasing (Downey,
market in Indonesia seems favourable but lead998).
to several fears, where almost population are Many various methods based on DNA
moslem who prohibited to consume pork. This igechniques have developed such as multiplex
an important challenge for the people in chargeCR assay (Matsunaga et al., 1999}, R-based
of the official control of food, that have to vsrif finger printing (Saez et al., 2004). Colgan et al.
the species of meat ingridients that are not alway®001) analyzed meat bone meal using real time
easily identifiable. PCR to investigate the meat source origin and to
verify the quantity of meat in DNA mixture
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complex. Lopes-Andreo et al. (2005) was alsoentrifuge and spun at 8,000 g for 1 min. The
able to identify the meat species using the sarflew-through andcollection tubewas discarded
methods. and theHigh Filter Tubewas placed in a new 2
Processed meat products such as sausagecollection tubeFive hundred microlitresash
meatball, chicken nugget and cornet werbuffer was added and spun at 8,000g for 1 min.
exposed with the high temperature during medthe flow-through and collection tube was
processing. Some of the heating of meat williscarded and thidigh Filter Tubewas placed in
degrade the DNA then the isolation of DNA willanother 2 milcollection tube After throw out
be difficult. The adulterated of porcine in mixturesolution, then spun at full speed for 10 s to dry
of processed meat products can be identified withe High Filter Tubeand the flow-through and
the method which is based on DNA. Althouglcollection tubewas discarded. Theligh Filter
high temperature treatment affects the qualitjube was placed in a clean 1.5 ml micro
DNA, did not make the constraint in identifyingcentrifuge tube. Two hundred microlitrgse-
of porcine material at processed meat. warmed elution buffewas added and spun at
However the identification of meat specie$,000g for 1 min to elute. The DNA solution was
in Indonesia was very rare and there was a littitored at 4°C.
publication on this field. This study reported

PCR-RFLP method for meat species identi- PCR Amplification of a Conserved
fication in Indonesian meatball using DNA Cytochrome 2b of Mitochondrial
mitochondrial as universal primer in PCR Gene Fragment

reaction. The digestion of the PCR amplicon

products to determined meat species was The set of primers used for amplification

established by BseDI restriction enzyme. consisted of Cyt b-FW and Cyt b-REV
oligonucleotides:

CYT b FW 5-CCA TCC AAC ATC TCA GCA
TGA TGA AA-3
CYTb REV 5-GCC CCT CAG AAT GAT ATT

Authentic muscle samples of beef, pork angGT CCTCA3

chicken were obtained from the traditional = Amplification of the mt cyt b gene was
market in Yogyakarta, Indonesia. Meatball waperformed in a final volume of 25 pl containing
prepared in laboratory scale with separat250 ng of extracted DNA, mega-mix royal
equipment to prevent unexpected cros®@ptimized mixture ofTaq polymerase, anflaq
contamination. Test meatballs were prepargablymerase monoclonal antibodies in 2 X
with pork meat added to the final concentrationeaction buffer (6 mM MgGl with 400 puM
of pork were 0; 1; 2, 5; 5; 10 and 25 percent tdNTPs, stabilizer and blue loading dye)
beef or chicken meatballs. (Microzone Ltd, West Sussex, UK), and 20 pmol
DNA was extracted from meatball sample®f each primer. Amplification was performed
using theHigh Pure PCR TemplatBrotocol for with a thermal cycler according to the following
animal tissue provided with thdigh Pure PCR PCR step-cycle program: pre-denaturation of
TemplateKit (Roche, Germany). Approximately 94°C for 2 min to completely denature the DNA
50-100 mg of meat samples was blended usingemplate, followed by 35 cycles of denaturation
blender, placed in a 1.5 ml microcentrifuge tubet 95°C for 36 s, annealing at 5°C for 73 s, and
Three hundred microlitretissue buffeand 40 pl extension at 72°C for 84 s. Final extension at
Proteinase K were added and mixed by72°C for 3 min followed the final cycle for
vortexing. The mixture was incubated at 55°C isomplete synthesis of elongated DNA molecules.
a water bath to disperse the sample overnighitvo microlitres of PCR products were
until the tissue was completely lysed. Thelectrophoresed at constant voltage (50 V) on 2%
following day, 200 ul ofbinding bufferwas agarose gel (Promega, Madison, USA) for about
added and incubated for 10 min at 70°C. Thean hour in 1x TBE buffer, pH 8.0 and stained by
mixture was mixed by vortexing for 15 s. Oneethidium bromide. A 100 bp DNA ladder
hundred microlitres isopropanol was added to tH&romega, Madison, USA) was used as size
sample, mixed thoroughly by vortexing. Put intaeference. The gel photo was taken using the
the High Filter Tubein collection tube and then Syngene gel documentation system.
pour sample in it. Placed all tube in table top

MATERIALS AND METHODS

Sample Preparation and DNA Extraction
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Restriction Fragment Length this kit but it is ascribed to the fact that thelma
Polymorphism strongly accelerates DNA degradation from the
meatball samples (Figure 1). This result
Two units/pl of REBseDI (Fermentas) were coincided to Arslan et al. (2004) and Tanabe et
applied to 10 ul of amplified DNA in a final al. (2007) that heated process by various
volume of 20 ul digestion mixture [containing 1xtreatment did not significantly affected to DNA
reaction buffer (10 mM Tris-HCI, 100 mM KCI, fragment detection. Matsunaga et al. (1999) has
1 mM EDTA, 0.2 mg/ml BSA, 1 mM DTT and also studied of DNA isolation in meat which was
50% glycerol)] and were incubated at 55°C for processed with high temperature around 100 and
h for optimal result. Five microlitres of the120°C for 30 minutes of various meat flesh as
digested samples were electrophoresed @edttle, goat, chicken, sheep, horse and pig, while
constant voltage (50 V) on 2% agarose gdlanabe et al. (2007) provided similar to process
(Promega, Madison, USA) for about an hour if pork at various cooked. According to Martinez
1x TBE buffer, pH 8.0 and stained by ethidiunand Yman (1998) and Saez et al. (2003) reported
bromide. A 100 bp (Promega, Madison, USAjhat heat treatments which mainly affected the
was used as size reference. The gel photo wasality DNA causing degradation into small size
taken using the Syngene gel documentatidnagment.
system. Genomic DNA was used as a template for
the amplification of PCR with the universal
RESULTS AND DISCUSSION primer. Gene of cytochromd&® used for the
amplification of PCR resulting fragment of
This research was aimed to develop approximately 360 bp (Figure 2.). This result
specific and sensitive method to identify porkndicated that isolate DNA of mixture meatball
meat species. PCR-RFLP based on the sequem@s enough for amplification on PCR reaction.
of the mitochondrial cytochromegene by using The same result of amplification has also been
a pair primer was used as an analytical tool faeported yet, according to Kocher et al. (1989),
pork meat identification. The PCR amplicon therida et al. (2005) and Erwanto et al. (2007).
digested using BseDI restriction enzyme to  Selection of target gene and primer design
distuingesed of chicken, beef and pork. very influenced sensitivity and specification of
DNA was extracted from meatball in variougnéthod of detection. PCR method was very
meat ingridients using the High Pure pcpensitive when primer target represent a gene

: : multicopy of like gene mitochondrial. This
Template Kit (Roche). DNA extraction was doneFesearch used the area mitochondrial DNA of the

using the proteinase K 1 mg/ml. Genomic DNAwiochromeh as target for detection of porcine.
isolation from the meatball can extracted with

1.000 bp 1.000 bp

500 bp 500 bp

100 bp 400 bp

300bp 300 bp
200bp 200bp

100 bp

Figure 1. Total genomic DNA extracted from beeflpareatball and chicken-pork meatball. (A)
M: marker 100 bp DNA ladder (Invitrogen), 1: pod00%), 2: (beef 75% : pork 25%) 3:
(Beef 90% : Pork 10%), 4: (Beef 95% : Pork 5%)5%e¢B97% : Pork 3%), 6: (Beef 99% :
Pork 1%), 7: (Beef 100 %). (B): M: marker 100 bp ®MW\adder (Invitrogen), 1: pork
(100%), 2: (chicken 75% : pork 25%) 3: (chicken 90%ork 10%), 4: (Chicken 95% :
Pork 5%)5: (Chicken 97% : Pork 3%), 6: (Chicken 99P0rk 1%), 7: (Beef 100 %)
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1.000 bp

BT ({0

PCR products of cytochrome b gene fragsn859 bp long of samples from different
meatball products separated by 2% high-resolutigarase gel electrophoresis. PCR
amplification using cyt b universal primer. (A) Mmarker 100 bp DNA ladder
(Invitrogen), 1: pork (100%), 2: (beef 75% : porkoR) 3: (Beef 90% : Pork 10%), 4:
(Beef 95% : Pork 5%) 5: (Beef 97% : Pork 3%), 6eéB99% : Pork 1%), 7: (Beef 100
%). (B): M: marker 100 bp DNA ladder (Invitrogeri), pork (100%), 2: (chicken 75%:
pork 25%) 3: (chicken 90% : Pork 10%), 4: (Chiclé&® : Pork 5%) 5: (Chicken 97%:
Pork 3%), 6: (Chicken 99% : Pork 1%), 7: (Beef 200

A B

1.000bp

500bp
321 bp 400bp o
228pp  300bp 228bp
131 bp 200bp —

Restriction fragment produced by Bse@dtriction enzyme on 359 bp amplicons of
cytochrome b gene from different meatball produsgparated by 2% high-resolution
agarose gel electrophoresis. PCR amplificationgusiyt b universal primer. (A) M:
marker 100 bp DNA ladder (Invitrogen), 1: pork (%0 2: (beef 75% : pork 25%) 3:
(Beef 90% : Pork 10%), 4: (Beef 95% : Pork 5%)Bedf 97% : Pork 3%), 6: (Beef 99%
: Pork 1%), 7: (Beef 100 %). (B): M: marker 100 BpIA ladder (Invitrogen), 1: pork
(100%), 2: (chicken 75% : pork 25%) 3: (chicken 90%ork 10%), 4: (Chicken 95% :
Pork 5%) 5: (Chicken 97% : Pork 3%), 6: (Chicke®®9Pork 1%), 7: (Beef 100 %)

The PCR reaction allowed fragments of théemplate DNA. The mitochondrial cytochrome b
expected length to be obtained in all meatbajlene has been selected in this study as template
samples both beef and chicken mixed with porkpr DNA amplification because it has an
although with variable efficiency. PCR has theacceptable length and an adequate grade of
potential sensitivity and specificity required tamutation and there are numerous sequences
achieve detection of a target sequence froavailable in the databases (Kocher et al., 1989).
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The mitochondrial primers Cyt b-FW and Cyt b-
REV used in the PCR technique developed in this

work successfully amplified a conserved 359 bFid

region from the cytochrome b gene of al
chicken, beef and pork individuals analyzed.
Sequence DNA of cytochrome b gene cattle,
goat, chicken and pig obtained from database
NCBI, then employed by alignment using the
software CLC sequencer. The result average ©
alignment mitochondrial of cytochrome b gene
among beef, mutton, chicken and pork is 86.64%.
As a result of the preliminary computerized
analysis for the detection of specific restrictio
sites on pig sequence, a site recognized by Bse
enzyme was cleaved into two fragment 131 bp
and 228 bp long were consequently expected. A
clear band with a length between 100 and 150 bp

and thus referable to the 131 bp fragment can P)%

observed in Fig 3 (lane 1). In the same lane a
thicker band can be traced back to the 228 bp
fragment.

The results obtained suggest that, comparﬁw

with Bsaldl endonuclease profiles, the DNA
restriction patterns obtained after digestion &f th
amplicons with BseD enzymes consisted of
same patterns. The difference between BsaJl and
BseDl restriction enzyme is the incubation time
for the digestion. Using BseDI needed 3h for

digestion but digestion using BsadJl have tckOC

incubate for more than 12h.

Based on the laboratory analysis RFLP
method can preliminary observed the DNA
fragmentation using CLC sequencer software.
The result of cytochrome b alignment using CLC
sequencer softwer showed that pig intra species
have the same restriction sites and the"_r
homology was 98.2%.

CONCLUSION
PCR -

RFLP of the mitochondrial

Cytochrome b gene is a suitable alternative thﬁat

can be applied to the detection of pig species
present in commercialized products such as
meatballs.
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