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ABSTRACT

Limited inf ion exists regarding adulteration of Halal-certified food by substances forbidden under Islamic law
(Haram substances). This study was conducted using forensic laboratory testing to investigate the prevalence of this type of
adulteration. In this large-scale survey of Halal-certified food products randomly collected from markets in Thailand, 4,829 food
samples from 10 food groups were tested in the laboratory for four potentially Haram substances: porcine DNA, porcine fatty
acids, ethanol, and hydroxyproline (gelatin). No samples were adulterated with porcine DNA or fatty acids. However, 62
samples (approximately 1.3%) were positive for ethanol (>0.5% for non-naturally fermented products and >1% for naturally
fi I prod The hydroxyproli ion in the samples was compared with that of a negative control. Gelatin, as
indicated by the presence of hydroxyproline, was the major su: bstance found in these products. Further investigations
are required to determine whether the gelatin is of Halal origin. These results from this first large-scale postmarket surveillance
of Halal-certified food products for forbidden substances reveals the important role of forensic laboratory testing for supporting
Halal supervision and certification. These findings provide useful information for government agencies seeking to encourage
Halal compliance by food enterprises and for Muslim and Halal food imp and exporters.
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HIGHLIGHTS

A total of 4,829 Halal food samples were tested for four substances forbidden by Islamic law.
Of the total analyzed samples, 1.3% were questionable and needed further investigation.
Gelatin was the major suspicious substance with concems for its Halal origin.

Laboratory testing may play an important role in preserving the Halal integrity of foods.

Key words: Adulteration; Food protection; Food safety: Halal food product: Haram
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The powerful DNA techniques  ~

the world stage by having a tool to inspect halal food quality is thus crucial. T
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To become a major Halal food exporter, building up confidence for Thailand in .
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~ Multiplex PCR with DNA strip
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Modern on-site tool for monitoring contamination of halal meat with S
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ARTICLE INFO ABSTRACT

Keywords: Meat adulteration is a persistent problem in the food industry in many countries. This unfair practice can
Meat adulteration potentially not only affect the economy of a country but also the confidence and health of its citizens. Addi-
Meat authentication tionally, it can aggravate allergies or damage religious beliefs (e.g., Muslims). The aim of this study was to

I\D'I;'J:Ei;x PR develop a simple and rapid technique for the on-site inspection of several targets using multiplex polymerase
Halal—cerlij.ﬁcatiﬂn chain reaction (PCR) coupled with DNA strip for detecting contamination with products from five non-halal

Halal standard animals (monkeys, dogs, rats, pigs, and cats) in foods certified to be halal. Species-specific primers were
retrieved from the mitochondrial genes of each non-halal animal and modified with a tag sequence and biotin.
The selected primers showed high specificity for each non-halal animal. The PCR products obtained after
amplification were detected using DNA strip. The limit of detection ranged from 0.01 ppm to 1 ppm (dogs, 1
ppm; cats, 0.1 ppm; pigs, 0.01 ppm; monkeys, 0.01 ppm; and rats, 0.01 ppm). Beef meatballs spiked with non-
halal meat in different ratios were prepared to validate the developed technique, which presented 100% accuracy
in detection. In addition, the developed technique was applied to verify 115 samples of meat products

mmerdially a¥a)l3bk iNind. Sixteen samples were contaminated with pig DNA, but contamination with
:te of o Ew als was not found. Therefore, this technique has high potential for on-site
monitoring bf non-atal animal contaminants in halal products in Thailand.
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‘non-halal animals dete

Extraction Buffer PCR MasTer Mixed

The Halal Science Center Chulalongkorn University

Chulalongkorn Research Building, Floor 11-13
254 Phayathai Rd., Wangmai, Pathumwan, Bangkok 10330, THAILAND

Talenome DNA Professional Co., Ltd,
1213/303 Ladprao 94 Phlabphla,
Wangthonglang, Bangkok 10310, THAILAND

Tel : +66 22181054

Tel ; +66619593564
Email ; info.hsc.cu@gmail.com

Email : talenome2017.mv@gmail.com




~anon-halal animals detection kit -

3 Steps for user

DNA extraction Multiplex PCR amplification Detection with DNA strip
20 Mins B0 Mins 13 Mins
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non-halal animals detection kit
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5 goq-halal animals detection kit

| Equipment 2,000 USD

2 Price per sample 13 USD

3 Analysis time 30 Mins

4 Sample volume 10 milligram
a Portability Yes

b User expertise Basic (scientific based)
1 Shelf life 2 years at chill temperature

AUGINaMansanala IWI1avNsniuKIdINeNas

75 )
A [ THE HALAL SCIENCE CENTER IB /|7
T—" Chulalongkorn University



%.;;;Meat authentication platform.

—

- MXHotstart " »m PCR Positive
" PCRmix «m  template

» Multiplex <70 Universal
m«\ primers mix £, primer

HRM Dye

Food products DNA Extraction Multiplex PCR Strip detection

2% e 2 W = =
?§ ‘ ?umnmmansmma gma\msruum)nmaa
<, | THE HALAL SCIENCE CENTER 14/17




la )

lant based detection platform
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Insects Plants Animals

| Meat
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= This is innovative tool that can ensure halal food producers and consumers that
there was no non-halal animal contamination in raw materials and food products.

= This tool can be employed as a crucial step to support halal certitication and could
apply for onsite detection.

= o the best of our knowledge, this is the first study of a successful development of
techniques on simultaneous detection five non-halal animal contaminations in halal

food Eruducts in THAILAND . /17
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