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Foreword

This Malaysian Standard was developed by the Working Group on Test Method for the Detection of
Porcine DNA in Food and Food Products under the authority of the Industry Standards Committee on
Chemicals and Materials.

Compliance with a Malaysian Standard does not of itself confer immunity from legal obligations.
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Detection of porcine DNA — Test method — Food and food products

1 Scope

This Malaysian Standard describes the adapted and modified methods for the qualitative detection of
porcine deoxyribonucleic acid (DNA) in food and food products. It is applicable to raw materials,
processed and highly processed food and food products. The polymerase chain reaction (PCR)
technique is used for the identification and confirmation of porcine DNA present.

The method described has been optimised for different food matrices (homogeneous or
heterogeneous). However, due to the type of food analysed, some of the processes may have to be

modified in the laboratory. In such cases, the laboratory may proceed with the modifications, provided
validation studies had been carried out.

2 Terms and definitions

For the purposes of this standard, the following terms and definitions apply.

2.1 Certified Reference Material (CRM)

Reference material accompanied by a certificate, one or more of whose property values are certified by
a technically valid procedure, accompanied by or traceable to a certificate or other documentation which
is issued by a certifying body.

2.2 deoxyribonucleic acid (DNA)

Molecule that encodes genetic information in the cell.

2.3 DNA amplification

A temperature programmed cyclical process to extend a short target DNA sequence in a defined
reaction buffer with oligonucleotide primers, deoxynucleotides and DNA polymerase.

2.4 DNA extraction

Separation of DNA from other components in a test sample.

2.5 DNA purification

A method/procedure used that will result in a more purified DNA.

2.6 DNA sequencing

DNA sequencing is the process of determining the precise order of nucleotides within a DNA

molecule. It includes any method or technology that is used to determine the order of the four bases—
adenine, guanine, cytosine, and thymine— in a strand of DNA.

1 © STANDARDS MALAYSIA 2017 - All rights reserved
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2.7 food (as defined in the Food Act 1983)

Includes every article manufactured, sold or represented for use as food or drink for human consumption
or which enters into or is used in the composition, preparation and preservation of any food or drink and
includes confectionery, chewing substances and any ingredient of such food, drink, confectionery or
chewing substances.

2.8 gel electrophoresis

Separation and identification of PCR products on agarose gel with applied voltage.

2.9 limit of detection (LOD)

Minimum amount or concentration of the analyte in a test sample which can be detected reliably but not
necessarily quantified as demonstrated by a collaborative trial or other appropriate validation.

2.10 negative DNA control

A known DNA sample not containing the sequence or organism under study.
2.11 porcine

Of, affecting, or resembling a pig.

2.12 positive DNA control

Reference DNA, or DNA extracted from a certified reference material, or known positive sample
representative of the sequence or organism under study.

2.13 processed food
Any food product that is created or assembled using industrial or chemical processes.
2.14 highly processed food

A manufactured food product that is designed to have a long shelf-life through the addition of
preservatives, colouring, additives and flavourings.

2.15 raw materials (food)
Food that is uncooked, or more specifically, foods in their natural state.
2.16 Real-time Polymerase Chain Reaction (qPCR)

A laboratory technique of molecular biology based on the polymerase chain reaction, which is used to
amplify and simultaneously detect or quantify a targeted DNA molecule.

2.17 test sample

Sample as prepared for testing or analysis.

© STANDARDS MALAYSIA 2017 - All rights reserved 2
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3 Abbreviations

bp Base-pair

CTAB  Cetrylmethylammonium bromide
DNA Deoxyribonucleic acid

dNTP  Deoxyribonucleotide triphosphate
EDTA  Ethylenediaminetetraacetic acid
mM milliMolar

PBS Phosphate Buffer Solution

PCR Polymerase Chain Reaction
pmol picomole

gPCR  Real-Time Polymerase Chain Reaction

Tris Tris(hydroxymethyl)-aminomethane
uv Ultraviolet
4 Principle of methods

41 The DNA extraction method described in this standard isolates and purifies DNA from raw
materials, processed and highly processed food samples using kits that have been published in
journals, scientific publications and application notes (by the manufacturer).

4.2 They are used in combination with spin-column technology, magnetic beads and other suitable
technologies.

4.3 The concentration and purity of the extracted DNA is estimated by ultraviolet spectrophotometry
or other suitable measurement techniques.

4.4 The detection of isolated porcine DNA is by amplification of the target DNA by PCR utilising
universal, animal and species specific primer sets and confirmation by gel electrophoresis and/or
gPCR.

4.5 Alternatively, the presence of porcine DNA can be confirmed by DNA sequencing.

5 Chemicals, reagents and materials

Commercial references are only a guide. Use equivalent chemicals, reagents or materials when the
listed items are not available.

NOTE. This list below is not a comprehensive list.
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5.1 Chemicals and reagents

Before using the chemicals, refer to the Laboratory Safety Guidebook and Materials Safety Data Sheets
(MSDS) and ensure that the safety guidelines are adhered to. All chemicals and solvents used are of
molecular grade.

5.1.1 Chloroform

5.1.2 CTAB lysis buffer (or equivalent lysis buffer)

5.1.3 Di-sodium EDTA

5.1.4 Ethanol

5.1.5 Hexane, extra pure

5.1.6 Sodium carbonate

5.1.7 Sodium hydroxide, 1M

5.1.8 Tris base

5.2 Materials

5.2.1 Aerosol resistant tips

5.2.2 Beakers

5.2.3 Conical tubes with cap
5.2.4 Measuring cylinders

5.2.5 Micro-centrifuge tubes

5.2.6 Micropipettes and tips

5.2.7 Polypropylene conical tubes

5.2.8 Volumetric flasks

5.3 Equipment and instrumentation
5.3.1  Analytical balance

5.3.2 Blender

5.3.3 Centrifuge

5.3.4 Electronic dry cabinet

5.3.5 Freezer

5.3.6  Grinding mill
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5.3.7 Heavy duty blender
5.3.8 Image documentation system
5.3.9 Microwave oven
5.3.10 Mini-centrifuge

5.3.11 Mini horizontal gel unit
5.3.12 pH meter

5.3.13 Power supply

5.3.14 Refrigerator

5.3.15 Thermomixer

5.3.16 Top pan balance
5.3.17 Ultrapure water system
5.3.18 UV spectrophotometer
5.3.19 UV trans-illuminator
5.3.20 Vacuum manifold
5.3.21 Vacuum pump

5.3.22 Vortex mixer

5.3.23 Waterbath

6 Preparation of reagents

Analytical grade chemicals for molecular biology must be used and a sterile working technique is
necessary. Deionised water (or double distilled) must be used and prepared solutions and buffers must
be sterilised by filtration and autoclaved (except enzymatic solutions and gel electrophoresis buffer).

Plastic and glass materials must be sterilised and be free of DNA. Gloves must be worn to prevent
cross-contamination between samples and avoid contamination of DNA

The amount/volume of reagents prepared are purely indicative and may be modified as long as the
concentration and proportion of the reagents are maintained.
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6.1 Preparation of reagents for DNA extraction

6.1.1 Cetrylmethylammonium bromide (CTAB) buffer

6.1.1.1 Dissolve 20 g CTAB, 82 g sodium chloride (NaCl), 12.11 g Tris base and 7.5 g EDTA in
500 mL deionised water in a 2 L beaker.

6.1.1.2 Mix with a magnetic stirrer until all ingredients are dissolved.

6.1.1.3 Adjust to pH 8 with 1 M hydrochloric acid (HCI) and then make up to 1 L with deionised water.
Aliquot the CTAB buffer into 100 mL autoclaveable glass bottles and autoclave for 15 minutes
at 121 °C + 2 °C.

6.1.1.4 Label the cooled bottles:

Name of Reagent:
Prepared by:
Date prepared:

Expiry date:

6.1.1.5 The buffer can be stored at room temperature for 6 months.

6.1.2 TE Buffer, 1X (10 mM Trizma base, 1 mM EDTA, pH 8)

6.1.2.1 Dissolve 0.31 g Trizma base (Tris base) and 0.19 g EDTA disodium salt in 200 mL deionised
water in a 250 mL measuring cylinder.

6.1.2.2 Adjust to pH 8 with 1 M HCI.

6.1.2.3 Make up to 250 mL with sterile deionised water and transfer to a 500 mL autoclaveable bottle
before autoclaving for 15 minutes at 121 °C £ 2 °C.

6.1.2.4 Aliquot 1.5 mL buffer into labelled 2.0 mL microcentrifuge tubes.

6.1.2.5 The buffer can be stored at room temperature for 6 months.

6.1.3 Proteinase K, 20 mg/mL

6.1.3.1 Add 5 mL sterile deionised water to 100 mg Proteinase K and cap the bottle before mixing by
gentle inversion.

6.1.3.2 Aliquot 500 pL of the solution into labelled 1.5 mL microcentrifuge tubes.
6.1.3.3 Store at -20 °C £ 2 °C.

6.1.3.4 The Proteinase K is stable for 12 months when stored at -20 °C + 2 °C

© STANDARDS MALAYSIA 2017 - All rights reserved 6
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6.1.7

6.1.7.1

6.1.7.2

6.2

6.2.1

6.2.1.1

6.2.1.2

6.2.1.3

6.2.1.4

6.2.2

6.2.2.1

6.2.2.2

6.2.3

6.2.3.1

6.2.3.2

6.2.3.3

RNase A, 5 ug/pL

Chloroform, molecular grade

Isopropanol (80 %)

Measure 800 mL of isopropanol into a 1 L reagent bottle and add 200 mL sterile deionised
water. Mix well and store at room temperature.

50 mM Tris-HCI, pH 8

Transfer 50 mL of 1M Tris-HCI, pH 8 (121.1 g Tris base in 700 mL water).

Add concentrated HCI to make up to pH 8 andtopup to 1 Lto a 1 L volumetric flask with sterile
deionised water.

DNA clean-up resin
Prepare the DNA clean-up resin as per manufacturer’s instructions prior to use.
Preparation of reagents for Agarose Gel Electrophoresis

40X TBE (Tris-borate-EDTA buffer, pH 8)

Transfer 436 g Tris-base, 220 g boric acid and 18.6 g EDTA into a 1 L beaker and dissolve with
800 mL deionised water.

Adjust to pH 8 with concentrated HCI.
Transfer to a 1 L volumetric flask and make up to volume.

This solution is stable for one year when stored at room temperature.

1XTBE

Add 25 mL of 40X TBE buffer to a 1 L volumetric flask containing 975 mL nanopure water and
stir to mix. This corresponds to 1X TBE buffer.

This solution is stable for six months when stored at room temperature.

0.1 % Ethidium bromide (EtBr) solution
Transfer 10 mL of 1 % (w/v) EtBr to a 100 mL bottle containing 90 mL sterile deionised water.
Wrap the bottle with aluminium foil (EtBr is light sensitive).

This solution is stable for one year when stored at room temperature. Stored at 4 °C + 2 °C,
this solution is stable for one year.
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6.2.4

6.2.4.1
6.2.4.2
6.2.4.3

6.2.4.4

6.2.5

6.2.6

6.3

6.3.1

6.3.2

6.3.2.1

6.3.2.2

6.3.3

6.3.4

6.3.4.1
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1.5 % to 2 % Agarose gel

Weigh the amount of agarose according to the concentration required.
Add the agarose into a beaker/conical flask containing 400 mL of 1X TBE.
Add 4 pL of 0.1 % EtBr.

Dissolve in the microwave.

NOTE. The ethidium bromide can also be added after the gel has been prepared.

100 bp molecular weight marker (Ladder)

6X Blue/Orange loading dye

Preparation of reagents for PCR amplification

RNase-free water aliquots
Aliquot 1 mL of nanopure water and autoclave on a weekly basis.

Oligonucleotides (Primers), 10 pmol/uL
Prepare a stock solution of 100 pmol/uL primers by adding sterile deionised water to the
lyophilized oligonucleotides, vortex and incubate in a thermomixer at 65 °C +2 °C for 5 minutes.

NOTE. Refer to manufacturer’s certificate for further details.

Prepare a working solution of 10 pmol/uL (for example: Transfer 100 uL of 100 pmol/ pL primers
to a tube containing 900 L sterile water and aliquot 50 pL into individual 0.5 mL microtubes).

The working solution is stable for 2 months when stored at (4 °C + 2 °C) and for one year when
stored at (-20 °C + 2 °C).

PCR Master Mix 2X

No further preparation is needed since the master mix is ready for use as per manufacturer’s
instruction. Taq polymerase, dNTPs, MgClz and reaction buffer are included in the PCR Master
Mix kit. Also included in the shipment is Nuclease Free Water.

PCR quality controls

Positive control for single-species PCR
The DNA reference materials used for porcine shall be certified reference materials (CRM).
These CRM can be obtained commercially (such as CIB-DNA P1/1.0).

a) The CRM DNA should be dissolved and diluted as required.
b) The final concentration of the solution shall be 50 pg/uL DNA.
c¢) Aliquout 10 pL to each 0.5 mL tube and store at -20 °C * 2 °C for further use.

© STANDARDS MALAYSIA 2017 - All rights reserved 8
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6.3.4.2 Negative control/ non-template control
200 pL sterile water is added to a 2 mL microcentrifuge tube and treated as per the sample.

6.3.4.3 Extraction blank control
All the reagents and solvents used in the extraction process are added in a 2 mL tube without
the sample and treated as per the sample. Pure deionised water is used instead of the test
sample.

6.3.4.4 PCR reagent control
All the amplification reagents are added in the PCR tube except the extracted test sample DNA.

6.4 Preparation of reagents for gPCR
As commercial kits are used in qPCR, the reagents are prepared as per manufacturer’s
specifications.

7 Sampling and preparation of test samples

The sample is homogenised prior to analysis. The analysis is carried out in duplicate.

8  Operating procedure

Each DNA extraction series must include a blank extraction control (e.g. CTAB buffer replacing the test
sample) and a positive extraction sample (e.g. a reference standard/CRM). Alternatively, a routine
sample which has been positively identified and confirmed can be used.

The use of UV lamps in the DNA isolation area reduces the possibility of contamination between series
of extraction.

After each series of extraction, clean all work benches with 13 % Sodium hypochlorite solution and
70 % ethanol solution.

8.1 Extraction (DNA isolation) and purification

NOTE. The weights, volumes and time may vary according to the different food matrices analysed in the
laboratory.

8.1.1 Weigh 100 mg + 2 mg sample into a labelled 2.0 mL microtube, add 1 mL CTAB lysis buffer
and 20 pL ProK and vortex.

8.1.2 Incubate in a thermomixer (rotary incubator) at 60 °C + 2 °C for 2 hours.

8.1.3 Add 5 uL RNase A and vortex.

8.1.4 Incubate in a thermomixer (rotary incubator) at 60 °C + 2 °C for 15 minutes.

8.1.5 Cool to room temperature for 5 minutes, centrifuge at 13000 x g for 10 minutes, transfer 600
ML supernatant into a new 1.5 mL tube, add 600 uL chloroform, vortex and centrifuge at 8000

x g for 15 minutes.

8.1.6 Transfer upper aqueous layer into a new 1.5 mL tube, add 600 pL chloroform, vortex and
centrifuge at 8000 x g for 15 minutes.

9 © STANDARDS MALAYSIA 2017 - All rights reserved
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8.1.7 Repeat step 8.1.6 if necessary until a clear supernatant liquid is obtained.

8.1.8 Transfer 50 pL to 500 uL of the upper aqueous layer into a new 1.5 mL tube, purify the DNA
extract either by using commercial or conventional clean-up methods.

8.2 Determination of DNA concentration by UV Spectrophotometry

8.2.1 The concentration and purity of the DNA extract can be determined using a UV
spectrophotometer by measuring the absorbance at 260 nm A260 and at 280 nm A280.

8.2.2 Follow the user manual for the measurement.
8.2.3 This DNA will be used for further dilutions where necessary.

NOTE. An absorbance of 1 unit at 260 nm corresponds to a concentration of 50 pg of double-stranded DNA per
mL for a 1-cm path length cell.

8.3 Amplification

The presence and confirmation of the porcine DNA can be carried out by conventional PCR, qPCR or
both.

8.3.1 Primers
Porcine specific single species primers.

For example:

5’-GAC CTC CCA GCT CCA TCA AAC ATC TCATCT TGA TGA AA-3
5-GCT GAT AGT AGATTT GTG ATG ACC GTA-3’

8.3.2 For conventional PCR technique
The Reaction Buffer / Mastermix preparation is shown in Table 1 below:

Table 1. MasterMix preparation for PCR

Reagents Final Concentration Volume per sample

(uL)

DNA template (50 ng) 50 ng 1.0*

Forward primer (10 pmol/uL) 0.4 pmol 1.0

Reverse primer (10 pmol/uL) 0.4 pmol 1.0

PCR Mastermix, 2X 1X 12.5

Nuclease-free water Top up to 25 pL 9.5

NOTE.

If the final volume needs to be changed then adjust accordingly

*The volume of the template DNA to be used shall be based on the concentration of the DNA extracted

© STANDARDS MALAYSIA 2017 - All rights reserved 10
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8.3.3 PCRRun
Table 2. PCR temperature-time programme
Steps Temperature Time

(°C)

Activation/initial denaturation 95 2 mins

Amplification 94 30s
54 30s
72 40s

Number of cycles is 35

Final extension 72 3 mins

NOTE:

1. Temperature-time can be modified as per laboratory requirements.

2. The amplified product can be stored at 4 °C + 2 °C prior to confirmation by gel electrophoresis

8.34

For gPCR technique

As there are commercial kits available for use, it is recommended that the manufacturer’s
specifications be used when preparing the PCR Mix solutions. However, validation studies
must be carried out prior to use of the Kkit.

8.4 Detection and confirmation

8.4.1

8.4.1.1
8.4.1.2
8.4.1.3

8.4.14

8.4.1.5

8.4.1.6

8.4.1.7

8.4.2

Gel electrophoresis

Prepare the agarose gel as described in section 6.2.3 in the gel tray with the combs inserted.
Load the amplified DNA products into the wells as well as the 100 bp ladder.

Start the electrophoresis run at 4.5 Volts/cm for 30 to 45 minutes.

After the dye has travelled approximately two thirds of the gel switch off the power supply and
remove the gel from the tank.

View the gel either using a UV transilluminator or any other gel document systems.

The presence or absence of porcine DNA is confirmed by ultraviolet fluorescence and
documented.

The minimum level of detection (LOD) shall be 0.01 ng/uL. Generally, the level of

detection shall be in the range of 0.01 ng/uL to 0.05 ng/uL depending on the primers
used.

Real Time-PCR

For positive presence of DNA the cycle threshold (Ct) value shall be in the range of 32 to 40, that
is, the LOD is 0.01 % (w/w).

11
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9 Expression of results
9.1 The results are expressed as follows:

Table 3. PCR results interpretation

Test PCR Reagent Extraction Negative | Positive | Interpretation
Sample Control Blank Control Control Control of results
48 b - - + Positive
- - - - + Negative
+ - + - + Inconclusive
+ + - - + Inconclusive
i - - - - Inconclusive
. - + - + Inconclusive
- + - - + Inconclusive
2 PCR product is detectible
b PCR product is detectible

10 Reporting
10.1 Both the duplicate samples shall be positive in order to report as “porcine DNA detected”.

10.2  If only one of the duplicate samples is positive, the whole analytical process (from extraction)
shall be repeated.

10.3  If, after repeating, the same result is obtained, then the report shall be “porcine DNA not
detected”.

10.4  No ambiguous results shall be reported.

11 In-house method validation

If and when the procedures and methods described in this standard are modified, the user needs to
validate the modified method prior to use.

12  Safety and health precautions

The laboratory shall follow the safety and health procedures as set out by the management of the
laboratory.

© STANDARDS MALAYSIA 2017 - All rights reserved 12
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