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ABSTRACT

Objectives: A country with a muslim majority population, halal in food product as well as no food product including pharmaceutical product
has been main concerned. Several materials which used on pharmaceutical product such as gelatin, collagen and fat content synthesized or
extracted from mammalia such as bovine, fish, and also porcine. Product sourced from pork and its derivatives was prohibited for muslim .
This review presents about methods to detect pork content in pharmaceutical products and information about pharmaceutical products that
are positively contaminated with pork ingredients and their derivatives related to halal status for muslims.

Data Sources Study Selection: The method used in this research was study of literature. Literatures used in this paper were based on
publication of the last ten years (2010-2020). Data sources of this review article taken from various online journal search sites such as digital
library, Google, Google Scholar, PubMed, Science Direct, and E-Resources.

Conclusion: Conclusion: A result of this review were found 36 capsule samples, 7 gelatin of soft candy gelatin, 4 cosmetic product, amniotic
fluid, placenta, oleic acid, stearate acid/stearic alcohol, lanolin alcohol and propylene glycol are positive contain pork DNA. The analytical
method used to detect the content of pork and its derivatives in pharmaceutical products such as PCR, HPLC, Nano UPLCESI-Q-TOFMS, FTIR,
Liquid Chromatography-Tandem Mass Spectroscopy, Liquid Scintillation Counting, PEME, ELISA, and SDS-PAGE Both Conventional and
Combined.
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INTRODUCTION product (food or non-food) sources porcine®*'°. Food,
medicine and cosmetic product must be certified halal®’.
According to BPOM™ material sourced from pork must
include information that the material come from pork and
include a special sign containing pork, and/ or in the
manufacturing process it has contact with pork-sourced
ingredients.

alalan-toyyiban is a concept in Islamic law. Halal

products are products whose basic ingredients are

not at risk of being bad for health. Recently,
Halal term was not only for food product, but also for non
food product’. In Islam perspective, halal was focus in
allow or not allow product to consumption, because by
consuming non halal product could affect to our health  Gelatin is an ingredient that is widely wused in
and behavior?. Halal has become a global concern,  pharmaceutical products (capsule shells and cosmetic)
especially for muslim that aware of food, beverages, and food™'*. However, commercial gelatin is sources
insurance, leather products, pharmaceuticals and  from skin and bone of mammals (mainly porcine)®.
cosmetics®®. Islam advocates for consumption of halal ~ Beside gelatin, lard (LD) or pig fat content numerous
products including cosmetics®®’. applications in pharmaceutical products, food and
cosmetic as thickening agent (increase viscosity). Food
and Drug Administration (FDA) has determined LD as a
safe ingredient for use in food and cosmetic products™.
However, cosmetic products contaminated with lard are
prohibited to use by followers of certain religions, one of
which is Islam®’. Collagen (protein synthesized from meat
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or mammalian connective tissue) which is added to
cosmetic formulations™® also still doubt the halal due to
commercial collagen generally sources from bovine and
porcine bone™®?°#?? Several cosmetic of animal origin
such as lecithin, glycerol, and fatty acid also still doubt
the halal®*",

The importance of pharmaceutical products (medicines
and cosmetics) from non-halal ingredients (pig and its
derivatives) must be known by using a valid detection
method. This review looks at both Pharmaceutical product
that is positively contaminated with pork ingredients and
the method can be used to detection of pig contents for
halal status which is very important for muslim .

METHODS

The method that use by the authors in this review is by
conducting literature studies both domestically and
abroad. The literature is taken from various online journal
search sites such as digital library, Google, Google
Scholar, PubMed, Science Direct, and E-Resources with
keyword “porcine gelatin”, “pig fat”, “pork DNA”, and
“halal detection” it is combine with keyword “detection
method”, “pharmaceutical products”, “detection of gelatin
source capsules”, “detection of fat sources in medicinal
products”, “detection of pig DNA content in cosmetic
products”, and “detection of pig DNA in pharmaceutical
raw materials”, but the authors still ensure that the quality
of the journal meets academic standards. The literature
taken is related to pharmaceutical products (medicines
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and cosmetics) which are susceptible to contamination by
pork products or pig DNA, be it finished products, active
ingredients or additives.

In this review paper the author refers from Manikas &
Hansen®, it is five inclusion and exclusion criteria in
selecting literature, such as: 1. The literature should
address pork DNA in of pharmaceutical products as an
area of research, 2. Be research papers, i.e. being
published in a scientific per reviewed venue, 3. Be written
in english, 4. The literatures used have publication span of
the last ten years (2010-2020), except it is very important
literature, and 5. The literature used should not have a
broad abstract perspective, and too short a discussion.
Although the discussion is global, it should still focus on
the contamination of pig DNA in pharmaceutical
products.

Study on the halal source of pharmaceutical product
ingredients must be carried out, it is very importance
information especially for muslim majority population
country. Nikzad®, have found 12 capsule product
contains pork DNA by used Duplex PCR and Widyadat®,
the result by used RT-PCR have found pork DNA
contents on day cream raw materials, beauty soap and
bread brush. By this study was found several method
analysis that can be used to detection of pork DNA
contents on pharmaceutical products and cosmetic. Also
about information of pharmaceutical products that
positive contaminated with pork DNA.

1. Pharmaceutical product and raw materials for pharmaceutical products contaminated with pork DNA

Country Samples

Method

Result Author(s)

Iran 12 hard capsule shells and 12 soft capsule
shells from a capsule preparation
containing the drug

Duplex

PCR  and
Simplex PCR

Other methods: HPLC
and RT-PCR

26, 28, 29,
30, 14,31

From 24 samples of hard capsules and soft
capsules, 12 samples contained pig DNA
in both PCR methods, such as:
Omeprazole, Lansoprazole, Paracetamol,
Pancreatic, Duloxetine,  Multivitamin
Mineral, Adult Cold, Liver Oil, and Fish
QOil

Malaysia 82 hard capsule shells and 31 soft capsule
samples in the form of OTC obtained from
local products in the Selangor region,

Malaysia

Multiplex

Analysis

Amplification
Southern Hybridization

PCR | From 113 samples of hard and soft 13
for | capsules, 42 samples were obtained
containing pig DNA such as:

Hard capsule: Fibric Acid derivative;
antiinflammatory herbs; Sulpiride;
Doxymycin; Ginseng; Mefenamic Acid;
Bitter ground Seed; Vitamin D3;
Slimming  Purposes;  Ursodeoxycholic
Acid; Nutrients, and antioxidants; as well
as medicines.

Soft capsules: Calcium, Magnesium, and
Zinc; Omega-3; Vitamin E-200; Steroids;
Fish Oil; Vitamin E; and Garlic.

20 capsule brands (hard capsules and soft
capsules)

PCR-Southern
Hybridization on Chip
and PCR Conventional

In the Conventional PCR method, no 32
samples containing pig DNA were found.
However, by wusing PCR-Southern
Hybridization on Chip method were found
6 positive capsule brands containing
porcine DNA (3 hard capsules and 3 soft
capsules)
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Gelatin DNA from Marshmallows (17 | RT-PCR Marshmallow imported from Turkey 33,34
samples from Turkey), Gummy Drop (11 found 1 sample containing pork DNA and
samples from Turkey and 11 samples from | Another method: | he Gummy Drops found 2 samples from
Germany), Jelly (3 samples from Turkey), | NanoUPLCESI- Germany positive for pork DNA.
and Turkish Delight (1 sample from QTOFMS Meanwhile, Jelly and Turkish Delight
Turkey) products were all negative samples

containing pork DNA

Gelatin DNA from Gummy Sweets (10 | TagMan Probe Based | From 35 test samples, it was found that 5 | 35, 36, 37,
samples), Dietary  Supplements (5 | Multiplex Quantitative | positive samples contained pork gelatin 38, 39
samples), Candy and Pastilles (10 samples), | PCR Assay such as Yupi Gummy Pizza from
edible Gelatin Powders (2 samples), Jellies, Indonesia, Darry's Strawberry Gummy,
and Puddings (3 samples), and Yogurt (5 | Another method: | | 5t 100 Happy Mix Gummy, Sour +
samples), Gummy Vitamins Multiplex  Endpoint | cqcoa1and, and Jelly Bean from Malaysia

PCR, RT-PCR | that were positive for pork DNA

Evagreen, Combination

of Fourier Transform

Infrared Spectroscopy

(FTIR) and Principal

Component  Analysis

(PCA), PCR-RFLP

Malaysia, 20 hard capsules and 10 soft capsules | Multiplex PCR-RFLP | From 30 capsules, 3 capsules were found 40

Bnaglades, obtained from several pharmacies in | and HPLC containing pork DNA, namely Fimoxyl,

and Malaysia, Bangladesh and Singapore Flubex, and Multivitamins. 27 other

Singapura samples not contain pork DNA
Elizavecca Green Piggy Collagen Jella | PCR Another method: | Elizavecca Green Piggy Collagen Jella 41,42
Pack Pig Mask Cream, Collagen Product | TagMan Probe Real | Pack Pig Mask Cream, Collagen Product
(100 mL), Brightening Cream SPF15 with | Time Polymerase | (100 mL) and Collagen Hand Cream (100
authorized Halal logo (100 mL), Collagen | Chain Reaction mL) positive contain pork DNA
Hand Cream (100 mL), Whitening Face
Cream (100 mL), and Collagen Plus Vit E
Day and Night cream (100 mL)

Indonesia 100 mg of slimming capsule shells | PCR and HPLC Pork DNA contamination was found 43, 44
obtained from the Yogyakarta Kranggan 16.67% using PPA 8 primer, and 90%
market using pork primer
Capsules, bread brush, day cream, and | Real Time-Polymerase | Content of pork DNA was found in 27
beauty soap Chain Reaction (RT | ingredient for made day creams, beauty

PCR) and HPLC soaps and bread brushes  with
contamination from 3.15% -124.83% by
using RT-PCR.
Global Cosmetic Ingredient Liquid Amniotic ~ fluid, Gelatin, Placenta, | 23,45, 46,
Reseach Chromatography- Collagen, Oleic Acid, Steric Acid/Stearic | 47, 48, 49,
Tandem Mass | Alcohol, Lanolin Alcohol, | 50, 51,52,
Spectroscopy,  Liquid | Glycerin/Glycerol, and Propylene Glycol 53, 54,55
scintillation counting,
Spectroscopy
(IRIFTIR), PEME,
ELISA, SDS-PAGE,
Sandwich ELISA

2. ldentification of pork DNA in capsule shell gelatin
and soft candy

Gelatin is one of basic ingredients in pharmaceutical,
cosmetic, biomedical, and food. Gelatin was used as a
thickening agent in made hard and soft capsule shells*®*".
Gelatin was made from partially denatured collagen
extracted from skin, bone, and connective tissue from
animals (bovine and porcine).*®. However, in fact most of

the capsule shells that used for pharmaceutical packaging
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has made from pork tissue because it is cheaper, stronger,
more stable, and has a short manufacturing time®,

The medicine coated with gelatin is an innovative
pharmaceutical product that makes it easier for patients to
swallow capsules without worry about irritation. In
addition, capsules could protect medicine from
temperature and light effect®. Previous studies have
reported that capsule-based pharmaceutical products are
easily carried out by adulteration®*?*3%  Gelatin
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adulteration was used by companies to obtain gelatin
which is in good texture and low production costs®.
Where as in terms of labeling, the inclusion of the gelatin
source used must be made honest and clear®®. Based on
this, a method is needed to determine the halal source of
gelatin.

DNA is a molecule that is stable, heat resistant and
detectable even in fragments. DNA-based detection can
be used to determine the presence of impurities in a
product and to determine the source of the gelatin product
material®. Molecular-based technique using
mitochondrial DNA (mtDNA) is an effective technique
because it produces many copies and adequate
polymorphisms®*®. Detection of the type and amount of
DNA could be done using a polymerase chain reaction
(PCR) based method. This method has the advantage of a
high level of sensitivity and specificity as well as a fast
process. However, the quality of DNA was of great
concern when using this method, because DNA damaged
by heating greatly affects the results®®.

DNA-based techniques are commonly used in quantitative
and qualitative tests of samples containing DNA. This
technique has a high sensitivity (up to 0.1%), more
specific results and less risk of contamination®*®’. Cai®®
reported that testing with two species-specific
quantitative-PCR (qPCR) method showed specific results
in quantitative and qualitative tests on the presence of
porcine and bovine DNA in the mixture in capsule shell
gelatin. This method could detect contamination in the
gelatin mixture (bovine+porcine) up to 1.0%. Mutalib®
conducted a halal test of 20 capsule brands used the PCR-
Southern Hybridization on Chip Hybridization method
and Conventional PCR. From this test, it was found that
with PCR-Southern Hybridization on Chip method, 6
capsules containing DNA were detected. However
undetectable in Conventional PCR methods.

Sultana®* have developed Novel PCR-RFLP Multiplex
test to examine the types of animal DNA contained in
gelatin capsules in 20 hard capsule products and 20 soft
capsule products obtained from several pharmacies in
Malaysia, Bangladesh and Singapore. From the results of
the study, it was found that 3 positive capsules contained
pork DNA, namely Fimoxyl, Flubex and Multivitamins
even though there was a halal logo on the capsules.
Another 27 products tested positive for bovine DNA.
Capsules containing gelatin show a clear band on the
agarose gel, The DNA of each product that has been
extracted is tested for halalness by being digested in the
RFLP system and it is found that the similarity of the base
sequence is 99-100% with Susscrofa. In addition,
Conventional Duplex PCR method (semi-quantitative)
can also be used to detect porcine DNA fragments (more
than 100 bp) from the shells of hard and soft gelatin
capsules (including capsules containing medicines) with a
sensitivity level of 0.1% using the duplex PCR method 35
cycles?®®. Based on the results of research reported by
Nikzad®, by conducting tests on hard and soft capsule
shells on pharmaceutical products from various
brands/companies. Samples were tested using simplex
PCR, Duplex PCR and Real-Time PCR, and DNA Kkits
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were also used to detect pork DNA. Based on the study
were found two trademarks that contaminated with
porcine gelatin, among them Omeprazole, Duloxetine
(positive with 9.6 uL of DNA extract/20 pL of PCR
reagent).

The halalness of pharmaceutical products such as
capsules could be determined by the Multiplex PCR
amplification for Southern Hybridization Analysis
method. The combination of both methods was used
OLIPRO Biochip Porcine Gene showed a highly specific
and sensitive. A total of 113 samples with extracts were
used in testing the halalness of capsules for gelatin-based
pharmaceutical products using this technique. It was
found that 42 positive samples contained porcine DNA
(with the extract used of 10 pl from 50 ng DNA
templates)™. Mutalib® also conducted halal tests on 20
capsule brands in Malaysia and found that there were 6
positive capsule brands containing pork DNA using the
PCR southern hybridization method and no positive
samples were found using conventional PCR methods and
no positive samples were found using the conventional
PCR method. Aviani*® conducted a study on 100 mg of
slimming medicine capsule shells that isolated by the
Boom modification method and then DNA contamination
was measured by PCR method. The resulting DNA has
high purity. It is indicated by the amount of DNA
obtained from positive control of 42.1 69.0 ng / pl. Based
on research conducted by Aviani, it was found that the
contamination of pig DNA in the capsule shell reached
90%.

Besides the PCR method, there was another method,
namely the FTIR (Fourier Transform Infrared)
Spectroscopy method. Hashim®® reported that FTIR
Spectroscopy method was able to differentiate gelatin
derived from porcine and gelatin from bovine. Based on
that studies, it was also known that FTIR Spectroscopy
could be used for gelatin classification.

Testing of the halal source of gelatin in a product can also
be carried out using a combination of chromatography
and chemometric methods. Nemati®® reported that 14
porcine gelatins and five beef gelatins with PCA Amino
Acid Profile obtained from (RP) HPLC-Fluorescence
Analysis of gelatin acid hydrolysis. There were 20 peaks
detected by HPLC analysis, there was one peak indicating
the presence of bovine gelatin. Widyaninggar70 have
developed a method by used chemometric analysis of the
HPLC-Fluorescence detection profile of amino acids in
distinguishing between bovine and porcine content in
gelatin from capsule shells. Amino acids in gelatin
capsule shell obtained by hydrolysis HCL. The amino
acid levels obtained were dependent on the gelatin source
and the PCA score plot PC1 and PC2, that were 64.4%
(porcine gelatin) and 15.7% (bovine gelatin). Based on
these results, it was concluded that PCA amino acid
profile of HPLC could be used to detect the halalness of
gelatin.

Besides capsule samples, the halal source of gelatin which
is one of ingredient in production of pharmaceuticals and
cosmetics could also be analyzed on soft candy
preparations, as in a study conducted by Dermihan® by

[99] CODEN (USA): AJPRHS



Asra et al

Real Time-PCR method, with a target of cytochrome b
using a special porcine primer, the SureFood® PREP
Animal system was used in the extraction and purification
of DNA from gelatin and RT-PCR used the SureFood®
Animal ID Pork Sens device. The minimum detection
limit was 1.0% b/b. The samples included chewing gum,
marshmallows and turkish food, which are believed to
contain gelatin. From fourteen samples, it was found that
Marshmallow samples imported from Turkey were
positive for pork DNA and in the gummy drops, 2
samples from Germany were found to be positive for pork
DNA. Meanwhile, jelly and turkish delight products were
all negative samples containing pork DNA. Sultana® also
performed detection of animal sources of gelatin-based
products by using TagMan probe based Multiplex
Quantitative PCR Assay method to differentiate gelatin
species from bovine, porcine, and fish in samples with a
limit of 0.005 ng/pL and authenticity level of 99-100.
From 35 test samples, it was found that 5 positive samples
contained pork gelatin, such as Yupi gummy pizza from
Indonesia, Darry's Strawberry Gummy, Lot 100 Happy
mixgummy, Sour+Cocoaland, and Jelly Bean from
Malaysia that were positive for pork DNA.

3. Halal identification of sources cosmetics
ingredients
Generally, cosmetics was produced from derived

ingredients from animals or plants. Halal cosmetics are
products that do not contain haram animals, alcohol,
animal fats, as well as dangerous chemicals and other
ingredients that are haram in nature™ ' . Some cosmetic
ingredients whose sources are expected from pigs
including amniotic fluid, gelatin, placenta, collagen, oleic
acid, stearic acid/alcohol stearate, lanolin alcohol,
glycerin/glycerol, propylene glycol, fats and fatty acids
73742375 | ard (LD) is a porcine derived substance taken
from adipose tissue. In cosmetic products, LD were used
as an ingredient for the formulation of skin care and
make-up products such as eyebrow pencils, eyeliner and
lipstick. it is functions as an emulsifying, moisturizing,
occlusive, viscosity-enhancing agent’.

In Islamic law, muslim should to consume halal and
healthy products, including about ingredients sources and
production process of cosmetics’®. The analytical steps for
testing the halalness of cosmetics include preparation of
lard component in cosmetics, extraction of lard from
cosmetic samples using the Soxhlet, Bligh, and Dyer or
Folch extraction methods, FTIR spectrum acquisition,
development calibration, model validation, model
evaluation, and finally analysis of lard in samples .

Lipstick is a cosmetic product that is widely used,
especially for women. For women, using lipstick on their
lips increased self-confidence. Waskitho reported that it
has proven the presence of lard or it is derivatives in
lipstick formulations using the FTIR Spectroscopy
method that combined with multivariate analysis of
principal component analysis and least squares. The
extraction method used in this study was bligh and dryer
because it was considered better than other extraction
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methods. In a previous study using FTIR Spectroscopy
has been done in the testing of purity coconut oil is used
as an emulsifying agent in the manufacture of cosmetic
creams and in a mixture of coconut oil and lard”. FTIR
spectroscopy method was carried out to detect
contamination of pork and its derivatives in food and non
food. Infrared spectroscopy is a standard method of
chemistry that provides vibrational images of atomic
compounds®®. In previous research, FTIR Spectroscopy
was used to detect non-halal ingredients (lard) in food
ingredients such as chocolate and cakes. In non-food
products such as cosmetics, this method was used to
detect contaminants in virgin coconut as an emulsifier
system in cream formulations” . This method was chosen
because of fast, simple sample preparation and also
sensitive.

Based on research results of Lukitaningsih® reported that
they had succeeded in calculating and classifying the lard
content in cosmetic lotions using the PLS and PCA
methods in the frequency region between 1,200-1,000
cm-1. Samples of fat that contained in the lotion was
extracted using emulsifying hydrolysis with concentrated
HCI. Furthermore, the extract obtained was determined
using FTIR spectroscopy. Rohman® also reported that the
lard content in the olive oil mixture in cosmetic cream,
could be detected using the same method.

The success of analysis using the molecular spectroscopy
method is the development of chemometric software on
complex and overlapping spectra used for data
processing®. FTIR Spectroscopy method has drawbacks
in terms of detection of lard commercial nano technology
cosmetic products because FTIR Spectroscopy can only
be used for certain formulations®.

Beauty products such as cosmetic creams are also
susceptible to porcine contamination. This is indicated by
Ghani42 were able to prove and detect the presence of
lard in cosmetic creams using the TagMan Real-Time
PCR. Based on research conducted by Widayat27 on
samples of caspul, bread brush, day cream, and beauty
soap on the market with concentrations of 2.2 - 3.4 ng/uL.
Analysis was carried out in two stages, first, extraction to
obtain a DNA solution for analysis and next analysis,
using RT-PCR at a temperature of 600 with 40 repetition
and pork DNA content was found in samples of day
cream, beauty soap, and bread brush of 3,15-124,83 %.
Kim® used RT-PCR to detect the presence of pork DNA
in cosmetics (liquid masks, powder masks, and cosmetic
creams), In this study it was stated that the extraction of
porcine DNA in cosmetics was determined by the type of
cosmetics, and the RT-PCR method was suitable for
analyzing cosmetic samples. The use of RT-PCR method
has also been widely used in previous studiessuch as
research conducted by to detected and calculated content
of porcine and bovine in gelatin mixture®’, detected pork
DNA in gelatin contained in processed foods™, detected
alcohol and pork content in pharmaceutical excipients and
medicinal products®, DNA-based analy sis with Real
Time PCR™®, identified adulteration of meatballs with
pork. This RT-PCR method has the advantage of being
more sensitive, specific®®*®% and can analyze large
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numbers of samples in a fast time®. Erwanto®™® and
Erwanto® also examined pork DNA in meatballs using
Polymerase Chain Reaction-Restric-tion Fragment Length
Polymorphism (PCR-RFLP) method.

Several methods for detecting the presence of pork
ingredients in a product have been extensively studied
such as detection technique is broadly categorized as high

Performance  Liquid Chromatography  (HPLC)'"™,
Flighttime-Fly-MS  Liquid Chromatography  Ultra-
Performance®™ , Liquid Chromatography  Ultra-

Electrospray Performance of Quadrupole lonization MS
Flight time*, HPLC/MS/Orbitrap linear ion traps® or
Biochemical  Engineering,  Conventional  Duplex
Polymerase Chain Reaction (PCR)?® , PCR Restriction
Multiplex Fragment Length Polymorphism®, By using an
Electric Nose, the results will be seen in the form of a
VaporPrintTM®, Sodium Dodecyl Sulfate
Polyacrylamide Gel Electrophoresis®, as well as a
chemometric methods® .

The research conducted to detect non-halal content in
cosmetic products has not been as much as in food or
medicinal products. From the literature, it was found that
most of the detection was carried out on ingredient
originating from pork, such as lard and its derivatives.
However, a few discussed of other non-halal ingredients
such as placenta, lanolin, albumin, etc. This is due to the
lack of awareness and knowledge of the muslim

community regarding the criteria for halal cosmetics™®.

CONCLUTIONS

Halal products have become an important concern for
muslim consumers, not only for food products but also for
non-food products such as medicines and cosmetics.
Pharmaceutical and cosmetic products are not free from
contamination of non-halal ingredients in them. Sereval
capsule products, food products containing gelatin,
cosmetic products, and ingredient for medicines and
cosmetics were found contain with pork DNA such as 12
capsules of Omeprazole, Lansoprazol, Paracetamol,
Pancreatin, Dulocetine, Multivitamins, Minerals, Adult
Cold, Liver Oil, Fish Oil, 42 hard capsules of Fibric Acid
derivatives,  anti-inflammatory  herbs,  Sulpiride,
Doxymycin, Gingseng, Mefanamic Acid, Bitterground
Seed, Vitamin D3, Slimming purposes, Ursodeoxycholic
acid, Nutrients and Antioxidants, and medicines, soft
capsules of Calcium, Magnesium, and Zinc, Omega-3,
Vitamin E-200; Steroids, Fish Qil; Vitamin E; and Garlic,
Fimoxyl, Flubex, and Multivitamin capsules, slimming
capsules obtained from the Yogyakarta kranggan market,
6 positive capsule brands containing pork DNA (3 hard
capsules and 3 soft capsules), 1 sample marshmallow
imported from Turkey, 2 samples of Gummy Drops from
Germany, Yupi Gummy Pizza from Indonesia, Darry's
Strawberry Gummy, Lot 100 Happy Mixgummy,
Sour+Cocoaland, and Jelly Bean from Malaysia,
Elizavecca Green Piggy Collagen Jella pack pig mask
cream collagen product (100 mL), and Collagen Hand
Cream (100 mL), the content of pork DNA is found in the
ingredients for making day creams, beauty soaps and
bread brushes with a contamination 3.15%-124.83%,
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Fluid, Acid, Stearic

Alcohol,

Amniotic Placenta, Oleic
Acid/Stearic Alcohol, Lanolin
Glycerin/Glycerol, and Propylene Glycol.

The analytical method that can be used to detect pig
contamination in pharmaceutical products among them
Conventional PCR methods, TagMan Probe Real-Time
Polymerase Chain Reaction, Real Time-Polymerase
Chain Reaction (RT PCR), RT-PCR, TagMan Probe
Based Multiplex Quantitative PCR Assay, RT-PCR
Evagreen, Simplex PCR, Duplex PCR, Multiplex PCR
amplification ~ for ~ Southernhyridization  Analysis,
Multiplex PCR-RFLP, PCR-Southern Hybridization on
Chip and Conventional PCR, Multiplex Endpoint PCR,
HPLC, Nano UPLCESI-Q-TOFMS, Combined Fourier
Transform Infrared Spectroscopy (FTIR) and Principal
Component Analysis (PCA), Spectroscopy (IR/ FTIR),
Liquid chromatography-tandem mass spectroscopy,
Liquid Scintillation Counting, PEME, ELISA, SDS-
PAGE, and Sandwich ELISA.
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