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ABSTRACT 
 

This research project was carried out  to detect porcine contaminant in pastry products using deoxyribonucleic acid 

(DNA) extraction and polymerase chain reaction (PCR) amplification using cyt b. Food adulteration or food fraud is 

an act of adding improper, cheap or unnecessary ingredient is into food products to exploit and cheat the consumers. 

Adulterations of pork meat or lard in food or processed food are very common because it is cheap and easily 

available. This is a serious problem for Muslim as pork and its derivatives are haram to be consumed by Muslim. 

Baking ingredients such as butter, whipping cream and cheese cream were used as samples. SUS forward and 

reverse primers were utilized. Mithochondria DNA (mtDNA) is more effective to detect species-specific DNA 

rather than using genomic DNA due to its different specificity expressed in the species or genera. The porcine DNA 

was not successfully isolated from the samples. 

 

Keywords: Adulteration, Lard, Porcine, PCR, Cty b, Halal,  

 

ABSTRAK 

 

Cadangan ini adalah untuk mengesan pencemaran khinzir dalam produk pastri menggunakan asid 

deoksiribonukleik (DNA) pengeluaran dan tindak balas rantai polymerase (PCR) amplifikasi CYT b. Pencemaran 

makanan atau penipuan makanan adalah satu tindakan yang tidak wajar dengan menambah, bahan murah atau 

yang tidak perlu ke dalam produk makanan untuk mengeksploitasi dan menipu pengguna. Pencemaran daging 

khinzir atau lemak khinzir di dalam makanan atau makanan yang diproses adalah perkara biasa kerana disebabkan 

harganya yang murah dan mudah didapati. Ini adalah masalah yang serius untuk Muslim kerana daging khinzir 

dan produk yang terhasil daripada baging khinzir adalah haram untuk dimakan oleh umat Islam. Bahan-bahan 

penaik seperti mentega, krim putar dank rim keju digunakan sebagai sampel. SUS ke hadapan dan belakang 

primers digunakan. DNA Mithochondria (mtDNA) adalah lebih berkesan untuk mengesan DNA spesies khusus 

berbanding DNA genomik kerana spesifikasi yang berbeza dinyatakan dalam spesies atau genus. DNA khinzir tidak 

berjaya diasingkan daripada sampel. 

 

Kata kunci: Pencemaran, Lemak khinzir, Daging khinzir, PCR, Cty b, Halal
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1. INTRODUCTION 

 

The advance of science and technology has improved world’s food industry. Varieties of food 

from canned food to confectionary with different brands are available in the market nowadays to 

meet consumers demand. Modern approach by adding several substances such as preservatives 

and emulsifiers help to either prolong the food’s shelf life or improve its texture, taste, appearance 

and acceptability. Through Islam’s prospective, these ingredients could be either haram 

(prohibited) or halal (permitted). The food chain of food products at any stage including 

preparation, processing, storage, packaging, controlling, handling, shipping and distribution must 

follow Islamic rule (Syariah) in order to obtain halal accreditation and of course the source of 

material itself must be halal. If the food is derived from non-halal sources then it will 

automatically fall into haram category. The machinery and tools used shall not made of or contain 

any haram substances.  

Adulteration is a preparation of food products by omitting valuable ingredient or substitutes 

other substance intentionally. This is an illegal act usually to reduce manufacturing cost or for 

other malicious agenda. Adulteration of haram component such as porcine or lard in food products 

is widespread and has raised concern among Muslim consumers. Substitution of mutton or beef 

with pork or improper labeling of meat products as “Halal” while it contained pork or its by-

product is a fraud and totally against the religious prohibitions for Muslims.  

In Islam there are five terms used to describe the permissibility of food including halal, haram, 

shubhah, makruh and zabiha. All these words come from Arabic terms. Halal means “permitted, 

lawful or allowed”. Halal foods are those that are free from any component that the Muslims are 

prohibited from consuming whereas haram means prohibited. It is the opposite of halal. Halal and 

haram cover not only the food but also dress code, employment, transaction and all aspect in life. 
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But this paper only focuses on halal food production. Mushbooh is something questionable or 

doubtful and usually it is caused by a factor of two propositions contradiction or because there are 

no explicit dalil (evident). When there is no clarity whether the food is halal or haram the food is 

labeled as mushbooh. Meanwhile, makruh is someone’s dislike for a food product while it is not 

clearly haram. Someone who abstains from this act will be rewarded though. The term zabiha is 

used to differentiate the meat slaughtered by Muslim as opposed to being slaughtered by non-

Muslim.   

Obtaining and consuming only halal food is an obligation for Muslims and it is considered as a 

sin for a Muslim to knowingly consume haram food. Halal and haram are clearly written in Qu’ran 

and Sunnah and can’t be overstated. 

“O you who believe! Eat of the good things (Halal) that We have provided for you, and be grateful 

to Allah (S.W.T) if Him it is that you serve" (2:172) 

“O you people, eat of what is on earth lawful and good, and do not follow the footsteps of Satan, 

for he is to you an avowed enemy.”(2:168)    

Hence, many methods have been developed to analyze food ingredients for instance, 

Polymerase Chain Reaction (PCR), ELISA, FTIR, HPLC and others. DNA-based method is 

usually used because DNA is a stable molecule and this method can determine the absence and 

presence of particular substance in a food product. Nucleic acid analysis of food product allows 

the study of various biological components within it. In most cases, the identification of GMOs is 

carried out based on the presence or absence of the introduced gene(s) at the DNA level in the 

sample matrix (Allmann et al., 1993; Meyer, 1995; 1996; 1999; 2003). Among DNA-based 

methods, polymerase chain reaction (PCR) technology is preferred by many analytical laboratories 

interested in detection of GMOs because of its high sensitivity, specificity and wide range of gene 
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constructs (Ahmed, 2002; Anklam et al., 2002; Giovanini and Concilio, 2002; Holst-Jensen et al., 

2003). DNA extraction protocol must be developed on a case-by-case basis for different food 

matrices, because of the differences on the type, composition and the level of processing of each 

food product (Gryson et al., 2004). In addition, Zimmermann et al. (1998) stated that although 

many DNA extraction protocols are available, they had been rarely compared in a comprehensive 

manner. The prerequisite to successfully identify processed food based on PCR depends on the 

ability to obtain enough DNA for amplification. Hence, there is a need to compare the efficiency 

of different extraction methods for each type of food matrix to ascertain which method is the most 

suitable to yield good and high quality DNA. In this study, two of main protocols based on the 

CTAB method and phenol choloroform method are examined for DNA extraction.  The objectives 

of this study were firstly to isolate the DNA from processed food for the subsequent analysis in 

detection of haram contaminant in basic ingredients in baking and also ready-made bakery 

products by extracting the DNA. Second objective was to develop an efficient method in 

extracting DNA from processed foods.  

2. LITERATURE REVIEW 

2.1 Halal Food Laws and Regulation 

Muslims are allowed to consume all pure and clean foods except the following categories, 

including any products derived from them or contaminated with them: 

 Carrion or dead animals (Qu’ran, 2:173) 

 Flowing or congealed blood (Qu’ran, 2:173) 

 Swine, including all by-products (Qu’ran, 2:173) 
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 Animals slaughtered without pronouncing the name of Allah on them or animals 

slaughtered while pronouncing a name other than Allah (Qu’ran, 2:173) (Qu’ran 5:3) 

 Animals killed in a manner that prevents their blood from being fully drained from their 

bodies  

 Intoxicants of all types, including alcohol and drugs (Qu’ran, 5:090) 

 Carnivorous animals with fangs, such as lions, dogs, wolves, or tigers  

 Birds with sharp claws (birds of prey), such as falcons, eagles, owls, or vultures 

 Land animals such as frogs or snakes 

 Amphibians and insects 

Any unhygienic and harmful foods which can affect our health are also haram to be consumed. 

The basic reasons for the prohibition of things are impurity and harmfulness. The opposite of 

haram food is halal food which includes: 

 Plants (vegetables and  fruits) are halal as long as they are not contaminated with 

intoxicating and/or haram ingredients 

 Minerals 

 Edible egg 

 Animals and poultry. Chicken, goat, chicken etc are halal to be consumed with one 

condition it must be slaughtered according to Syariah law 

 Seafood are considered halal as they do not need to be slaughtered  

 Gelatin derived from halal source 

A Muslim doesn’t need to question why Allah permitted some foods and prohibited the others. 

There might be obvious reasons, and also there might be obscure reasons. As a Muslim we must 
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believe that Allah knows what is best for us. Surah Al Ma’idah [5:3] below is the guidance for 

Muslims believers pertaining halal and haram food: 

“Forbidden to you is the flesh of an animal which dies of itself, and blood and the flesh of swine; 

and that on which is invoked the name of any other than ALLAH; and that which has been 

strangled; and that which has been beaten to death; and that which has been killed by a fall and 

that which has been gored to death; and that of which a wild animal has eaten, except that which 

you have properly slaughtered; and that which has been slaughtered at an altar as an offering to 

idols. And forbidden is also this that you seek to know your lot by the divining arrows. That is an 

act of disobedience. This day have those who disbelieve despaired of harming your religion. So 

fear them not, but fear ME. This day have I perfected your religion for you and completed MY 

favour upon you and have chosen for you Islam as religion. But whoso is forced by hunger, 

without being wilfully inclined to sin, then, surely, ALLAH is Most Forgiving, and is Merciful.” 

      (Surah Al Ma’idah: [5:3]) 

Curious and interested to know the reasons behind some of these prohibitions scientists have 

come with scientific explanations and understandings. Awan in 1988 found that the decaying 

process of carrion can produce chemical which are hazardous to human. Blood contains urea, 

parasites, viruses, harmful bacteria, metabolism products, toxins and even drugs. (Hussaini and 

Sakr, 1983; Awan, 1988). Consuming blood may cause poisoning.  

Pathogenic worms use swine as a vector to enter the human body. Parasites associated with 

pork and pork products are Trichinella spiralis, Toxoplasma gondii and Taenia solium which have 

world-wide distribution. Fatty acid composition in pork fat has been proved incompatible with the 

human fat and biochemical systems (Hussaini and Sakr, 1983; Awan, 1988; Sakr, 1993). 

Intoxicants are can damage every organ and system in our body, affecting the senses and human 
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judgment. (Al-Qaradawi, 1984; Awan, 1988). It can lead to numerous social consequences, such 

as crimes, violence, unemployment and absenteeism. Intoxicants can kill.  

2.2 Halal Slaughter (Dhabh)  

Dhabh is an Arabic term means slaughtering. In Islam, slaughter is slitting the throat, cutting the 

carotid arteries, jugular veins, trachea and esophagus without severing the head. There are several 

requirements need to meet in slaughtering an animal. First, the animal or bird must be lawful to be 

eaten, comes from halal source and species, healthy, free from disease and alive. Second, 

slaughtering must be done by a Muslim of sound mind and health who is aware of what he is 

doing and is not under the influence of alcohol. Third, the act of slaughter or al-dhabh must be 

done in a swift and merciful manner while pronouncing “Bismillahirrahmanirahim” which 

translated as “in the name of Allah, The Most Gracious, The Most Merciful”. This acknowledges 

that the animal life’s is being taken away with His permission. Allah says in Surah Anam (6/121): 

“And eat not of that where on ALLAH’s name has not been mentioned for verily it is 

abomination”.  

There are some other requirements in slaughtering intended to limit the distress, pain and fear 

experience by the animals. Always use a sharp knife of appropriate size to produce a deep swift 

cut so that the animal does not feel the pain of a slaying. Stunning before slaughter which leads to 

death is prohibited and the carcass will be regarded as haram. Blood must be drained out 

thoroughly and the animal must die of bleeding and not of injury or accidental. Slaughter man 

should be facing Mecca while slaughtering. In addition, slaughtering the animal in front of the 

other must be avoided. If the animal is pregnant then the baby should not forcibly remove from the 

mother. It is forbidden in Islam to cut any part of the animal’s body either before the slaughter or 

after slaughter until the animal is completely dead (The Message of Islam, 2010). Cut off the head 
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or let the knife reach the bone, break the bone while it still bleeding and skin the animal while it 

still alive are against Islamic law as these actions will cause more pain to the animal. 

 Islam is religion that teaches its followers to be merciful not only toward other people but also 

to animal.  Animal must be treated humanely with love and merci as we treat ourselves hence, any 

animal cruelty and imprisonment are totally prohibited in Islam. Muhammad the Prophet said, “Do 

not deal hastily with the souls (of animals) before their life departs” (Khan, 1991). Sadly, it is not 

a practice in commercial slaughterhouses nowadays where the body parts are removed before the 

animals are completely dead.  

2.2.1 The Miracle of Halal Slaughter 

There are many advantages or miracle behind halal slaughtering. During Dhabh, the front part of 

the animal’s neck is cut causing the animal to lose its consciousness and will faint immediately. At 

this stage after cut animal is quiet with no movement but sometimes it will make spasmodic 

movement because when the veins are cut without breaking the neck the blood cannot be delivered 

into the brain while cerebrum still alive and the back part of the neck is still linked to all body 

system (IslamWeb, 2012). Neurological system will sends signals to heart, muscles, intestines and 

cells to deliver blood to the cerebrum (IslamWeb, 2012). Animals will convulse involuntary 

causing the muscles on the blood vessels to squeeze and push the blood to the heart and then to the 

brain. Since the veins already cut, instead of going to the brain the blood will flow out of the body. 

Neurological system continues sending signals and the blood will leaves the animal’s body until 

the last drop. Since the animal is unconscious it will feel no pain. (IslamWeb, 2012). 

Blood provides a suitable environment for the growth of bacteria (IslamWeb, 2012). 

Consuming food especially meat products which still contain blood will cause diseases. 
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Slaughtering help to remove the blood out of the body and at the same time prevent us from taking 

unhealthy food into our body (IslamWeb, 2012). 

Stunning animal prior to slaughtering is not allowed in Islam as this action is cruel and add 

more pain to the animals. Captive bolt pistol, electrical stunning and carbon dioxide are some 

examples of stunning techniques widely used. Stunning can cause brain hemorrhage, brain 

infection, paralysis and even death (Katme, 1986). Animal will suffer a slow death when it is hit 

on the head, causing membrane on large intestine failed to retain the bacteria within it. As a 

consequent, the bacteria will spread throughout the whole body of the animal.   

2.3  Food Addictives in Food Production 

The global issue in the food industry is adulteration of food products. The act of purposely adding 

improper or inferior ingredients or removing the valuable substances to make impure or reducing 

the food quality is called adulteration. Food companies or suppliers may adulterate the food 

simply to cut corner and save money. This situation concerns Muslims the most. What if the food 

is contaminated with haram food or its by-products? We may not know a given food contains 

haram ingredient as the adulterants or contaminants are not listed on the ingredients list. Often 

food manufacturers choose lard as a substitute ingredient for oil because it is cheap and easily 

available. 

2.3.1 Emulsifier  

The substance that assists in mixing two components together and prevents them from separating 

is called emulsifier. Oils for instance are insoluble in water and vice versa unless we shake them 

vigorously and continuously. When shaking stops, they start to separate. Hence, in order to make 

they stay blended together emulsifiers are added. Emulsifiers have hydrophilic head and 
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hydrophobic tail parts which surround the oil droplets in water and reduce the tension between the 

two liquids thus give stability. 

Emulsifiers are widely used in baking industry and commonly found in salad dressing, 

mayonnaise, butter, bread, biscuit, cake, ice cream, yogurt, cheese, meat, chocolate, chewing gum 

and caramel. There are different types of emulsifying agents depend on the component we are 

mixing, the purpose and end use. Monoglycerides, polysorbates esters, lactic acid esters and 

polysorbates are some examples of emulsifiers commonly used.  

Mono and diglycerides can be derived from animal, plant, or synthetically made. If they come 

from plant sources then they are lawful to be consumed. However, if they are animal-derived they 

may be haram unless the mono and diglycerides come from an animal that is slaughtered 

according to Islamic law and the preparation that follows is halal, and then they are halal. It is 

advisable for Muslims not to purchase products containing mono and diglycerides unless they are 

labeled as 100% vegetable mono and diglycerides on the ingredients list. 

Emulsifying agents from plant are inexpensive, safe and non toxic but are slow to react so they 

are required in a large quantity. The animal derivatives are more effective than the plant origin and 

are able to support the formation of emulsion. Their disadvantages are they can cause allergy and 

are prone to microbial growth. Synthetic emulsifying agents are strongest emulsifier, non-toxic 

and do not need preservative as these are not prone to microbial growth. 

2.3.2 Gelatin  

Gelatin a yellowish, odorless and tasteless protein derived from animal by boiling the skins, 

tendons, ligaments and bones. This is made primarily from cattle hides and bones and pigskins. It 

has a variety of industrial applications from food processing, pharmaceuticals, cosmetics & 

toiletries, photography, to printing and many more. In food processing industry, it is used as 

thickener, gelling agent, emulsifier, whipping agent, stabilizer in food processing substance that 
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imparts a smooth mouth feel to foods. It is can be found in canned ham, yogurt, ice-cream, 

marshmallow and famous Jell-O® and gummy bears. Gelatin is used as medicine-coating capsules 

in pharmaceutical industry. Apart from that, gelatin is used in shampoo, face masks and cosmetics 

products.   

Now we started to question ourselves “is what we buy and consume everyday really halal?” 

Commonly gelatins are animal-derived; and most typically obtained from pigs and even if it is 

from cow, it’s unsure whether it’s been slaughtered according to Zabihah.  

2.4 Biological challenges of DNA extraction from processed foods 

One of the major challenges in extracting DNA from processed food is how to standardize testing 

procedures. Many factors can affect the quality and quantity of DNA extracted from food product 

such as appropriate extraction method, sample size, type of matrix, biological factors and 

inhibitors factors. There is no universally accepted extraction method for the detection and 

quantification of DNA from processed food but helpful references on isolation methods are 

available (Demeke & Jenkins, 2009). DNA extracted from highly processed food and feed 

samples is more sheared and has low molecular weight (Demeke & Jenkins, 2009). This will 

affect the detection and quantification since highly sheared DNA does not have enough templates 

available for PCR (Demeke & Jenkins, 2009). 

2.5 Previous Studies in Detection of Porcine in Food Product 

The methods to detect level of adulterant in food products are various. The first method is by 

determining the ratios between some chemical component and assuming that these ratios are 

constant in particular food products. Any addition in food products will alter these ratios. Unlike 

other meat, pork has larger amounts of triglyceride containing saturated fatty acid at C-2 position. 

Light chromatography is used to compare the ratio of triglyceride containing saturated fatty acid 
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vs. triglyceride containing unsaturated fatty acid at the same (C-2) position (SSU/SUS) in a 

sample with those of pure meats. The increase in ratio indicates the presence of pork in the 

sample. The increase in the SSU/SUS ratio is significant for the addition of 1% pork in beef 

whereas the addition of 3% pork will causes a noticeable change in mutton (Saeed et al ., 1989).  

The second approach is by searching the marker in food products. Next is through analytical 

method derived from physical analysis by taking account the whole samples to show the effect of 

adulteration on physic-chemical properties (Cordella et al., 2002). The analytical methods used for 

the detection of adulteration of oils and fats including lard are based on the differences in the 

nature and the composition of the minor and major components of the adulterant and those of the 

unadulterated oils or fats (Kowalski, 1989).  

In 2001, Che Man & Mirghani came up with a method to detect lard in mixtures of other 

animal fats using Fourier-transform infrared (FTIR) spectroscopic which able to differentiate 

between the pure animal’s fats and their blends. Using FTIR technique, Syahariza et al., (2005) 

have found lard adulteration in chocolate and chocolate products.  

Other method includes Chromatographic techniques such as Gas Chromatography and High 

Performance Liquid Chromatography (HPLC). Marikkar et al., (2005) have studied the ability of 

the HPLC technique to monitor the triacylglycerol (TAG) compositional changes in the oil 

samples before and after adulteration. The study of the fatty acid profiles of lard in comparison 

with other animal fats were done by Indrasti et al., 5 years later where they applied highly 

sophisticated chromatographic technique, GC × GC-TOF-MS. 

Electronic nose (E-nose) is a rapid tool, comprises an array of electronic chemical sensors and 

appropriate pattern recognition which are able to recognize simple or complex odor. 1% lard 

adulteration in refined bleached deodorized (RBD) palm olefin was found by Che Man et al. 

(2005) using the zNose™.  
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Pork contaminant can also be detected using PCR amplification of nuclear 18S ribosomal 

RNA and growth hormone gene or Y chromosome (Meyer et al., 1995 and Meyer et al., 1994). 

Specific DNA fingerprint species of pork, goat, and beef generated by restriction enzyme 

digestion can be identified using fluorescence–labeling PCR amplification (Al- Rashood et al., 

1995).  

The detection quantification of bovine, porcine, lamb, chicken, turkey, and ostrich DNA in 

complex samples was achieved by using TaqMan real-time polymerase chain reaction (PCR) 

systems using minor groove binding (MGB) probes. Species-specific amplification was achieved 

by combining only two fluorogenic probes and 10 oligonucleotide primers targeting mitochondrial 

sequences. The quantification accuracy in samples containing 10-100% of beef or pork DNA was 

close to 90% (Hunt, 1997; Janseen, et al., 1998; Montiel-Sosa, et al., 2000; and Partis, et al, 2000; 

López-Andreo et al., 2005). In a latest research, 2 chocolates and one chicken nugget were tested 

positive for containing the 152bp fragments of the porcine leptin (Farouk, et al., 2006). PCR it is 

the most convenient for critical samples in which DNA is largely degraded such as with processed 

food (Stratil, et al., 1997; Wintero, et al., 1990, and Wolf, et al., 1999; Farouk, et al., 2006;).  

2.6 Polymerase Chain Reaction (PCR) 

2.6.1 The Principle and Basic Methodology of PCR 

Polymerase chain reaction is an in vitro technique which allows the amplification of target DNA. 

This technique requires several components and reactants such as DNA template that contains the 

DNA region to be amplified, primers which are complementary to the DNA regions at the 5' and 3' 

ends of the DNA region that is to be amplified, DNA polymerase used to synthesize a DNA copy 

of the region to be amplified, deoxynucleotide triphosphate (dNTPs) from which the DNA 

polymerase builds the new DNA, buffer solution to provides a suitable chemical environment for 
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optimum activity and stability of the DNA polymerase, divalent cation and monocovalent 

potassium ion.  

The PCR is carried out in 0.2-0.5 ml volumes reaction tubes. The tubes are placed in a thermal 

cycler; a machine that can rapidly alter temperature and hold samples at precise temperature 

required for each step. Most thermal cyclers have heated lids to prevent condensation on the inside 

of the reaction tube caps or the reaction may be overlay with mineral oil to prevent evaporation. 

Polymerase chain reaction or PCR as it is more commonly called is a cycling process with 

three steps; denaturation, annealing and extension. The number of DNA targets doubles with each 

cycles. The amounts of targeted sequence (amplicon) in the reaction double with each cycle. 

2.6.2 The Advantages of PCR 

DNA amplification by PCR can be done only in few hours and requires very little input of 

significant amounts of biological material compared to other biochemical analyses. PCR can 

achieve more sensitive detection and higher levels of amplification of specific sequences in less 

time. Because of its highly sensitivity, rapidity and specificity PCR is able to detect specific 

constituent in food products. This method is time saving.  

3. MATERIALS AND METHODS 

3.1 Samples Collection 

The samples were baking ingredients which include butter, cheesing cream and whipping cream. 

The positive control was pork sausage whereas raw chicken was used as the negative control. 

These food products were purchased from several markets in Kuching. All of the food samples 

were stored at -20°C before DNA extraction to avoid enzymatic degradation of DNA. 



14 

 

3.2 DNA Extraction Using Phenol: Chloroform Method 

Approximately, 0.2-0.5 g of samples was grinded into fine powder in a pre-cooled mortar and 

pestle. Samples were transferred into a sterile 1.5 ml microcentrifuge tube and fresh 700 µl of 

Lysis buffer was added. A volume of 50 µl Proteinase K was added. The centrifuge tube was 

incubated in water bath at 55
o
C for 1 hour. The digestion mixture was mixed with an 750 µl of 

Phenol:Choroform (1:1), and was centrifuged at 13 000 rpm for 2 min. An aqueous phase, a 

whitish interface and an organic solvent phase were observed.  Later, the aqueous phase 

(containing genomic DNA) was transferred into fresh 1.5 ml microcentrifuge tube while the 

protein and debris stay behind. This new solution was added with 3M NaOAc and ethanol and 

mixed gently until stringy DNA precipitate was seen 1/10 volume of 3M NaOAc (pH 6.0) was 

added, followed by 1volume of absolute ethanol. The solution gently was mixed until a stringy 

DNA precipitates was seen. The DNA was centrifuged at 13 000 rpm for 30 sec to get the pellet. 

The pellet was washed with 1ml of 70% ethanol and was air-dried the pellet at room temperature 

for 15 min. The dry pellet was resuspended in 50 µl of sterile Ultrapure water. DNA concentration 

was determined by UV spectrometer and quality was assessed by gel electrophoresis. DNA was 

loaded in the gel at 25V (≈18 hours) overnight at 4
o
C with DNA molecular size marker 1-12 Kb 

DNA, Ladder run in the adjacent wells.  

3.3 Reagents Preparation 

Reagents needed for DNA isolation were Lysis buffer, 3M NaOAc (sodium acetate), Proteinase K, 

Phenol: Chloroform, polyvinylpyrrolidone (PVP) and 70% ethanol.  
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3.3.1 Preparation of Lysis Buffer (500ml) 

50 ml of 1M Tris (pH 8), 10 ml of 5M NaCl, 50 ml of 0.5M EDTA (pH 8) and 100ml of 10% SDS 

were mixed well. A volume of 290ml of ddH2O was added. The mixture was autoclaved at room 

temperature. 

3.3.1.1 Tris 

Approximately, 7.568 g of Tris base was weighed and dissolved in 30 ml ddH2O. The pH was 

adjusted to 8.0 using HCl. The solution was allowed to cool to room temperature before making 

final adjustment and ddH2O was added to make the solution up to 50 ml.  

3.3.1.2 Ethylenediaminetetraacetic Acid (EDTA) 

A volume of 11.63 g of disodium ethylenediaminetetra-acetate.2H2O was weighed and dissolved 

in 30 ml of ddH2O.  Magnetic stirrer was used to stir the solution. The pH was adjusted with 

NaOH pellets and ddH2O was added up to 50 ml.  

3.3.1.3 Sodium Chloride (NaCl) 

Approximately, 2.922 g of NaCl was weighed and dissolved with 8 ml. The solution was mixed 

and ddH2O was added till become 10 ml. 

3.3.1.4 Sodium Docecyl Sulfate (SDS)  

Approximately, 10 g of sodium docecyl sulfate was weighed and dissolved in 80 ml of ddH2O. 

The solution was stirred and then ddH2O was added till 100 ml.  

3.3.2 Preparation 3M Sodium Acetate (NaOAc) (50ml) 

3M x (50/1000L) = 0.15 mol 

   g = 0.15 mol x 82g/mol  

           = 12.3 g 
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12.3 g NaOAc was weighed using weight balance and dissolved in 30 ml of dH2O. The pH was 

adjusted to 6.0 by adding glacial acetic acid and dH2O was added up to 50 ml.  

3.4 DNA Extraction Using CTAB Method 

Cetyltrimethylammonium bromide (CTAB) method was utilized to extract DNA from the samples 

(Tung Nguyen et al, 2009). All solid samples were grounded into fine powdery form prior 

subjecting to extraction procedure. A total of 200 mg sample was mixed with 300 μl of ultrapure 

water and 700 μl of CTAB buffer (20 g/l CTAB, 1.4 M NaCl, 0.1 M Tris-HCl, 20mM Na2EDTA). 

10 μl of RNase (10 mg/ml) and was added and each incubated at 65°C for 30 min, followed by 

addition of 10μl Proteinase K (20 mg/ml) and incubated at 65°C for 30 min. The mixture was 

centrifuged at 12,000 g for 10 min, then washed twice with 500 μl chloroform, centrifuged at 

12,000 g for 15 min and 5 min each until phase separation. The supernatant was transferred and 

added with 2 vol of CTAB precipitation solution (5 g/l CTAB, 0.04 M NaCl) and incubated at 

room temperature for 60 min then centrifuged at 13,000 rpm for 5 min. The precipitate was 

dissolved in 350 μl of 1.2 M NaCl and 350 μl chloroform then added with 0.6 vol of isopropanol 

after centrifugation at 12,000 g for 10 min, followed by incubation for 20 min at room 

temperature. After another round of centrifugation at 12,000 g for 10 min, the supernatant was 

discarded and 500 μl of 70% ethanol was added and centrifuged at 12,000 g for 10 min. Finally 

the supernatant was discarded and pellet was dried, followed by dissolving the DNA in 50 μl or 

100 μl of sterile TE buffer (Tris/HCl 10 mM, EDTA 1 mM, pH 7.0), depending on the size of 

pellet. The DNA was finally stored in -20ºC until use.  

4. RESULTS AND DISCUSIONS 

Extraction and purification are the first and most important steps in order to obtain purified nucleic 

acid from various samples. Different biological materials require different extraction methods 


