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Summary 

 This study was designed as a prospective case-control study 

research. Eighty (80) blood samples were taken from healthy volunteer 

from Wasit government / Kut city, during the period from 1/ 9/ 2021 to 1 

/ 10 / 2021 All blood samples were obtained from young adults with age 

(20-40 years). DNA extracted from the two types of samples (frozen and 

dried blood samples) by using two types of extraction kits (QIAamp® 

DNA Mini Kit and PrepFiler® Forensic DNA extraction Kit) to find out 

which one is more efficient to give more DNA purity This is due to the 

importance of DNA purity in forensic evidence in identifying the 

offender. 

The samples divided into to two groups each one consisted of 40 

samples storged at -40 ˚C , then extracted DNA from all samples ( Frozen 

and Dried blood samples) under room temperature, after that storage the 

extracted DNA at -40 ˚C during different period (24 hr., two weeks, three 

weeks and four weeks). 

The results showed that the DNA concentrations by QIAamp® 

DNA Mini Kit were 52.0 ng/ µl ,  and 65.0 ng/ µl for frozen and dried 

blood samples respectively . While, the DNA concentrations by 

PrepFiler® Forensic DNA extraction Kit  were 15.0 and 16.0 for frozen 

and dried blood samples respectively  , for this reason, QIAmp kit gives 

the highest yield of DNA among  two different DNA extraction   

methods.  

Some factors affecting the purity of the extracted DNA, such as 

storage temperature and storage duration of blood samples, were also 

studied, our finding explained that the concentration of DNA from frozen 

and dried blood samples, and reach very low levels after 4 weeks 
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(Concentration was 11.1 and19.5 ng/μl ,purity was 1.43 and 0.56 ) for 

frozen blood samples and dried blood samples respectively.  

We observed obvious quality decline with storage duration longer 

than 24 hours. Storage at low temperature does not keep DNA in blood 

samples from degradation. And, storing whole blood samples in freezer 

dramatically damage DNA. 
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1.1 introduction  

Blood samples are extremely useful in research; forensic genetic 

laboratories must extract genetic profiles from blood and store them on a variety 

of substrates. Similarly, blood samples are required in human clinic genetic, 

hematological, and biochemistry research in order to recognize and prevent 

major human illnesses (Adawaye et al.,2020). 

The extraction of input material, in this case the quantity and quality of 

nucleic acids from clinical samples, has a significant impact on the reliability 

and performance of molecular diagnostic assays such as polymerase chain 

reaction (PCR), enzyme digestion, and recombinant selection (Barbi et 

al.,2020). Although blood is highly recommended for DNA extraction, blood 

may be difficult to keep in the long term for experiments in an excessively 

demanding working environment. Furthermore, the ease of collection, 

transportation expenses, storage costs, and pre-processing costs should all be 

considered when making a sample selection. People hunt for alternate low-cost 

sources of DNA, despite the fact that blood is the most widely used sample 

since it delivers enough and high-quality DNA easy to collect and convenient to 

store (Chaisomchit et al.,2019). 

Pure genomic DNA extraction from biological samples is a critical first 

step in a variety of molecular biology procedures, including Polymerase Chain 

Reaction (PCR), restriction enzyme analysis, mutation detection, genotyping, 

and linkage analysis (Phillips et al. 2020 Wang et al. 2003). Furthermore, for 

the detection of genetic disorders, epigenetic research, and numerous diagnostic 

and preventive procedures, DNA extraction from blood samples is the most 

critical prerequisite (Angelini et al. 2020; Lewis et al. 2005). 

Because blood can hang on things and clothes, and the search differs 

from Blood stains depending on the circumstances of each case, freeze blood 

samples and dried blood spots are one of the most important clues in 

investigation and proof, as they are the primary key in solving the problem of 

the most mysterious crimes. Blood is one of the most difficult clues to conceal. 

Murders, rapes, and assaults commonly leave traces of blood and other items at 

crime scenes. (Hue et al.,2019 ).  

Experts are striving to study one of the bodily fluids, making it difficult 

for the criminal to limit the spread of blood in the crime scene; when he strikes 

his victim with any weapon, blood flows. One drop of blood is enough for 
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experts to analyze the crime and extract important information about the 

circumstances of the crime, and no matter how hard the criminal tries to hide 

and clean those spots, he must leave a part that may be a thread that leads to it 

later (Phillips et al. 2020; Wang et al. 2018). the forensic expert makes a spot. 

At crime scenes, simple blood and body fluids are presen crucial evidencet. 

(Angelini et al. 2020; Elgort et al. 2018). 

1.2 Aim of study 

This study attempts to discover the most effective methods for extracting 

DNA in its purest form because of its relevance in supplying the facts that are 

used by the various authorities of investigation and judgment to accomplish 

justice. 

1. The quality and yield of DNA extracted from both types of blood samples 

by two extraction kit companies, QIAamp ®DNA Mini Kit and Prep Filer 

®Forensic DNA extraction Kit, to see which of them provided the best 

quality and quantity of DNA. 

2. Research into some of the elements that alter blood samples, such as 

storage temperature and duration. 
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2. Literature Review 

2.1. Forensic evidence 

Since the beginning of humanity, when Abel and Cain committed 

the first murder in recorded history, man has known crime. And as the 

number of crimes increased, such as murder, theft, fraud, armed robbery, 

or terrorism, so did the number of ways to detect them. As a result, 

forensic science is regarded as a byproduct of these crimes, and it evolves 

alongside them in ways to identify and avoid them, as well as to seek the 

truth and track down culprits. (Brien and  Nelson,2020  ). 

Three thousand years ago, the Chinese and Japanese used 

fingerprints to seal ancient decades. When the British were in the Bengal 

region of India in the nineteenth century, they utilized fingerprints to 

distinguish between criminals and employees. Even if I have identical  

twins, they determined that fingerprints are not the same and are not 

inherited from person to person. As a result, fingerprint science has 

become a reality in the criminal justice system. It was painstakingly 

matched and examined with magnifying glasses. (Rajatileka et al.,2019 ). 

Although the judicial systems are linked by forensic medicine and 

traditional forensic evidence, The revolution that occurred in the realm of 

genetics in particular, and its entry into the field of proof (DNA) in 

general, as well as DNA technology in the field of forensic evidence and 

crime detection, led to the discovery and combatting of crimes. In today's 

world, criminal law has undergone significant changes. The transfer of 

genetic traits is facilitated by this DNA, often known as the genetic 

fingerprint. As a result, the features or samples of persons accused of a 

crime and what the court system collects from them correspond. Its 

ramifications at the crime scene or on the victim (  Ronaghi ,2017 ). 

DNA technology has emerged as one of the most important guides 

in forensic research, which now relies on the genetic language. Because it 

provides us with this knowledge in the form of easy, accessible, and rapid 

data, the DNA molecule has become a store of genetic information about 

our forefathers and origins. Progress was made in 1984 in studying the 

DNA molecule in people's blood and using it to identify them. The DNA 

fingerprint is a powerful and compelling technique for identifying 

people's, criminals', and suspects' identities  (Sairkar et al.,2016  ). 
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In order to assist in criminal investigations, forensic evidence 

might be obtained from a crime scene. Blood spatter analysis, biological 

fluid identification, trace evidence, fingerprints, imprints, weapon and 

tool marks, controlled drug analysis, and forensic document analysis are 

all examples of forensic gathering and analysis of evidence. The 

fragmented nature of the forensic science community, as well as the 

diverse range of specialties within it, results in a vast range of techniques 

and methodologies that can be used. (Douglas et al., 2020  ). 

Despite inconsistencies in the various branches of forensic science 

and their definitions by jurisdiction, all methods embrace empirical 

investigation to uncover truth through scientific facts (Johanessen,2020 ). 

Despite the credentials and experience of experienced criminalists and 

crime scene technicians, forensic evidence collecting is laborious, 

evasive, and mostly dependent on the crime scene's integrity and the 

investigator's skills. 

The recovery of evidence from a crime scene is an important part 

of the forensic investigative process. Physical evidence has the potential 

to be extremely useful in the investigation and resolution of a suspected 

criminal act. In order for evidence to be considered in court, it must be 

located in a usable condition and properly kept. The Technical Working 

Group on Crime Scene Investigation is a group of professionals who 

work together to investigate crime scenes (Makalowski,2019 ) . 

Blood, sperm, and other bodily fluids or tissues can be tested for 

identity and subsequently individualized using deoxyribonucleic acid 

(DNA) typing in criminal cases, particularly those involving violence. It 

is possible to determine the DNA types of people involved in a criminal 

case and compare them to the kinds found in case specimens. The 

chances of a chance match are sufficiently low with multiple-locus RFLP 

(restriction fragment length polymorphism) or STR (short tandem repeat) 

DNA typing that specimens can be properly personalized in match cases. 

A non-depositor, on the other hand, has almost little possibility of being 

excluded using the same procedures. The biological evidence 

examination units of forensic science laboratories are most frequently 

confronted with cases involving homicide and sexual assault. (McDade et 

al.,2018 ). 
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Prior to examining the morphological elements of bloodstains at a 

violent crime scene, it is necessary to establish some basic characteristics 

of the bloodstains. Serological presumptive tests are used to confirm that 

a crimson drop on the crime scene is human blood. Precipin tests show 

that the trace is human blood, as do Combur3 test benzidine strips or 

Kastle-Meyer phenolphthalein tests (Evett ,2018 ). It's crucial to figure 

out who's blood is on different things and in different parts of the crime 

scene once molecular and serological testing have been performed. 

Methods of DNA analysis should be used to identify the donors of 

various types of blood splatter found throughout the crime scene. It had 

been since (Gardner  and Griffin,2017  ).  

It had been since It was first employed in the 1980s to solve a 

forensic case, and it has since evolved into a number of forensic kits with 

high sensitivity that produce impressive findings even with old and 

partially deteriorated blood. SGM, Identifier, NGM, and Mini kits, for 

example, are commonly used to determine DNA profiles of blood donors 

and other biological traces on crime scenes. (Feigenson and  Dunn,2018  

).  

This type of analysis is costly in and of itself, but the results are 

statistically significant and unquestionably correct. A person's DNA 

profile may be recovered in a matter of hours from a very small volume 

of blood, about 1mm2, which has a theoretically calculated number of 

roughly 167 diploid cells containing nuclear DNA (Fratini et al.,2016). 

DNA analysis confirms if a certain bloodstain or spatter is from the 

victim or the perpetrator, or whether it is a combination of both donors' 

blood. Based on the results of DNA analysis, it's also crucial to link 

bloodstains at the crime scene to inflicted injuries from the postmortem 

report, so that morphological tests can be performed. (Fre’geau et 

al.,2019). 

2.2. Blood 

Humans and other vertebrate animals have blood, which accounts 

for about 8% of their body weight. The fluid and formed materials 

suspended in it circulate continuously in axial laminar flow throughout 

the body and circulatory system, including the heart, arteries, capillaries, 

and veins (Gurfinkel and Franklin, 2014). (figur2-1 ). The delivery of 1) 

oxygen and nutritive elements to the tissues and 2) carbon dioxide and 
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metabolic waste products away from the tissues are the two basic tasks of 

organblood. 

 

 

 

 

  

Figure (2-1) Schematic diagram of the human circulatory system 

(Gurfinkel and Franklin,2014). 

 

 Plasma and formed elements are the two component groups that 

make up the internal composition of blood. Plasma is the liquid part of 

blood, consisting mostly of water (around 91%). Hormones, metabolic 

waste products (such as urea), carbohydrate dietary materials (such as 

glucose, amino acids, and lipids), and gases make up the remaining 9%. 

(including oxygen, nitrogen and carbon dioxide). Erythrocytes (red blood 

cells), leucocytes (white blood cells), and platelets make up the second 

component category of blood, which includes everything that isn't plasma 

(small, cytoplasmic fragments central to process of blood clotting) . 

Blood does not have its own shape as a fluid. In order to maintain any 

shape, it is dependent on the effect of surrounding surfaces as well as 

internal and external pressures. Blood arteries contain the blood and 

confine its shape to that of the circulatory system while it is inside the 

body. Once the blood is released from these limitations, a number of 
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complicated systems involving internal and external pressures work on it, 

determining its behavior and dissemination through space. When 

interpreting the morphology of blood outside of the circulatory system, 

such as bloodstains at a crime scene, this is a significant factor (Hermon 

et al.,2003). 

2.2.1 Properties of Blood  

Blood is primarily utilized to transport substances throughout the 

body and to protect against various infections. A person may survive 

losing around 1/3 of their total blood volume in a short period of time, but 

any more than that can result in death (Hunt,2019). Blood spreads around 

the scene of a crime because of its physical and chemical qualities. 

Because bloodstains adhere to physics' principles of placement and 

spread, Blood, like any other fluid, has no inherent shape, but when cast 

reacts to its surroundings on varied surfaces, textures, and angles, 

resulting in a variety of stains on walls and furniture in a closed space 

such as a room. Basic knowledge of physical properties of blood cast 

such as specific weight, relative density, viscosity, surface tension, 

adhesion, cohesion, and capillarity is required for morphological 

interpretation of blood cast across the crime scene (Hulse-Smith. and Illes 

,2015 ). 

Although a tiny volume of blood is required for DNA analysis 

utilizing specific and highly sensitive biological kits, it can be as little as 

a few drops. Because vacant areas can point to shapes of objects removed 

from the crime scene after the bloodbath event, the lack of bloodstains 

can be relevant in the course of a criminal inquiry. The shape of a murder 

weapon or the time sequence of events during the commission of a 

violent crime can be determined by imprints of bloody objects (Illes et 

al.,2014 ).  

2.2.2. Blood in a forensic context 

Blood is important to forensic scientists because it is associated 

with criminal events as tangible evidence produced during a bloodletting 

event or mechanism (Ingham ,2013 ). "Blood is one of the most 

significant and common types of physical evidence linked with the 

forensic investigation of death and violent crime," according to all 

physical trace and fluid evidences (James and Eckert ,2019 ). Blood 

stains, as a result, are one of the most essential pieces of evidence 

analyzed at a crime scene (Hulse-Smith. and Illes ,2015 ). 
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      As the first phase in a forensic investigation, all questioned biological 

specimens, which are frequently found as dried stains, are subjected to 

identification tests. Once the blood has been detected, testing are carried 

out to determine whether it is human blood. When a specimen is 

suspected of containing human blood, it is usually genetically typed. If 

the blood isn't human, more testing to determine the species of origin may 

be required. (Jain and singh,2014 ). 

 In forensic analysis, blood samples are classified as either 

presumptive or confirmatory identification tests. Presumptive tests are 

frequently swift and sensitive, but they aren't always specific. Positive 

results signal the necessity for confirmatory testing, and they are utilized 

as quick preliminary screening tests and for searching evidence items. To 

thoroughly identify blood, a positive confirmatory test is required. 

 The detection of hemoglobin is the foundation for all blood 

identification tests. In an intact hemoglobin molecule, the heme moiety is 

made up of four copies, each of which is linked to the globin protein 

moiety. The detection of heme or heme derivatives is the foundation of 

traditional presumptive and crystal assays (modified heme that is 

chemically different from that in fresh blood). The derivatives may have 

formed naturally in the sample as a result of drying and aging, or they 

may have been created specifically for the test (Shanan et al,.  2007) . 

 [a] Presumptive Tests  

 All commonly used presumptive blood tests are referred to be 

catalytic tests since they are all dependent on the heme in hemoglobin's 

catalytic activity. Hemoglobin isn't an enzyme (biological catalyst) in the 

body, but it does have a lot of peroxidase activity, which can be seen in a 

test tube using a variety of oxidizable substrates. A "substrate" is a 

chemically reactive organic molecule. An enzyme catalyst can catalyze 

(make a reaction faster). Hydrogen peroxide can oxidize all of the 

substrates utilized in these tests. The heme component of hemoglobin 

works as a "peroxidase" in these oxidation reactions. (Jelinek et al.,2016).  

 

 

 [b] Confirmatory Tests  
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Crystal tests and anti-human hemoglobin tests are the two types of 

confirmatory tests available. The oldest blood tests are crystal tests, 

which were originally described in 1853. They've been around for a long 

time but aren't as popular as they once were. To establish the presence of 

blood, many laboratories use immunological assays involving anti-human 

hemoglobin. This method also provides information about the species' 

origin. Furthermore, some traditional genetic-marker typing results can 

provide unequivocal confirmation that a material is blood, and in some 

situations, even human blood. (Kang et al.,2020 ). 

2.2.3. Collection and Preservation of Blood Evidence 

There is no one-size-fits-all solution for processing evidence that 

will work in every situation. Evidence collecting necessitates judgment 

and training, and the tactics to be employed should be selected in 

collaboration with laboratory personnel. The preservation of a scene's 

integrity is one of the most crucial aspects. Every detail of a scene should 

be photographed and sketched out with accurate dimensions. Activities 

on the scene complicate more instances than any analytical method in the 

laboratory. Of course, evidence collected at the scene must be 

meticulously labeled in order to maintain the chain of custody (  Karger et 

al.,2018 ). 

Blood specimens that have been dried or frozen should be stored in 

paper and tube containers rather than in the open air, where bacteria and 

mildew might grow. Before packaging, make sure the dried blood 

samples are completely dry. Patterns in blood samples are frequently 

important for reconstructing events, and detailed records of patterns 

should be kept before the blood is collected. Field testing should only be 

done by properly trained investigators or under the supervision of 

someone from the laboratory. (Lagnad and  Harvey ,2018  ). 

Packets, envelopes, tubes containing EDTA, and bags will be 

used to collect the majority of the evidence. If the storage time in sealed 

plastic is shorter than two hours, moist or wet biological evidence 

(blood, body fluids, plants, etc.) from a crime scene can be gathered in 

clean, unused plastic containers at the site and transferred back to an 

evidence reception area. Wet evidence, whether packaged in plastic or 

paper, must be removed from the secure place and allowed to air dry 

fully. After that, the evidence can be repackaged in a fresh, unused, and 
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dry paper container. Moisture allows microbes to flourish, which can 

destroy or change evidence.  (Laber et al.,2018 ). 

Any goods that could cause cross-contamination must be 

packaged separately. To prevent the mixing of evidence during 

transportation, the containers should be sealed and secured. The day 

and time it was gathered; a comprehensive description of the evidence 

and where it was found; and the investigating agency's name and file 

number should all be written on each container. (Lagnado.  and  

Harvey, 2018  ). 

 Excessive heat or humidity should never be allowed to touch 

blood evidence. The bloodstained evidence should be refrigerated if at 

all possible until it can be brought to the crime lab. As quickly as 

feasible, the evidence should be taken to a lab (Schiro G. 1995). 

2.2.3.1 Dried Blood samples(DBS) 

Pack the blood sample in a paper bag or envelope if it is compact 

and transportable. 

Advantages: Requires little engagement from the investigator with the 

blood samples: permits the serologist to make the decisions involved in 

collecting the samples; minimizes dilution and contamination risk by 

not using water as the collection medium. 

The serologist will have to do more work because big objects 

demand more storage space. 

The following ways for collecting blood samples can be utilized if 

the blood sample item is bulky or difficult to move. For negative 

controls, the investigator should obtain samples from the item's 

unstained portions if at all practicable. (Leak,2016;   Leak.,2019     ) 
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1. Remove the portion(s) of the object containing the blood sample 

(s). If one is available, a negative control region should also be 

cut out. Separate the clippings into paper envelopes. 

2. Advantages: Eliminating the use of water as a collection 

medium reduces dilution and contamination risk; requires just a 

minimal amount of investigator interaction with the bloodstain; 

and takes up little storage space. 

3. Cons: The investigator must choose which samples and controls 

to collect because some materials are more difficult to cut than 

others. 

Tape lifting blood sample - Place fingerprint tape over bloodstain 

and surrounding negative control area (do not contact sticky 

surface with bare hands). With a pencil eraser or other dull 

instrument, rub the non-sticky side of the tape. This is to ensure 

that the stain and the tape make excellent contact. Place the tape on 

a vinyl acetate background and lift the bloodstain like a fingerprint 

(do not use a paper backing - paper makes the stain difficult to 

handle during analysis). If necessary, the lifting process can be 

performed numerous times on the same spot. The stain(s) should be 

labeled and packaged in a paper envelope. 

Advantages: Elimination of water as a collecting medium reduces 

dilution and contamination risk; negative control is easily 

collected; needs little storage space; very simple approach to 

implement. 

Disadvantages  Bloodstains do not lift well on particular surfaces, 

thus the investigator must determine which stains to collect 

(Grispino, 1990). 

Scraping blood sample into a paper packet – Scrape the 

bloodstain onto a piece of paper using a clean, sharp object. Label 

the packet and enclose it in a paper envelope. The static charge 

from the plastic will cause the blood flakes to spread and cling to 

the sides of the container if you use it instead of a paper packet. By 

scraping the stain along the tape's adhesive side, this procedure can 

be used with the tape lift. Flakes will attach to the tape due to the 

static charge. After that, the tape can be placed on acetate vinyl. 
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Advantages: Elimination of water as a collection medium reduces 

dilution and contamination risk; requires minimum storage space. 

Disadvantages: Investigator must choose which stains to collect; 

when scraped, bloodstains tend to break into little, difficult-to-

handle flakes; flakes are readily lost during the scraping process 

(unless when used in conjunction with the tape lift); some surfaces 

are difficult to scrape (Scott, 1987). 

1. Absorbing stains onto moistened  long threads -To wet clean, 

long, number 8, white cotton threads, use only distilled or 

deionized water. Do not use your naked hands to handle the 

threads. Using a pair of clean forceps or a clean cotton swab, place 

thread on bloodstain. Roll the thread over the bloodstain, allowing 

it to absorb the stain. Repeat until you have a total of four threads. 

Allow the threads (and swabs, if applicable) to air dry in a secure 

location. Pack into a paper packet and place in an envelope once air 

dried. The threads should be stored in a plastic container for no 

more than two hours for transportation and to prevent cross 

contamination. The threads must be withdrawn from the plastic and 

allowed to air dry once they have been secured. They can then be 

placed in an envelope after being wrapped into a paper packet. If 

one is available, threads must also be taken from a negative control 

area.  

Advantages: Stain is concentrated onto a small surface area; 

requires little storage space. 

Disadvantages: Water introduces dilution and contamination risk; 

however, collecting bloodstains with acetone or 70% ethanol may 

lessen contamination and dilution effects. Using either acetone or 

70% ethanol to collect bloodstains has been found in at least one 

investigation to boost DNA yield. The ethanol at 70% yielded a 

higher yield. DNA yield. investigator must decide which stains to 

collect; threads can be difficult to handle(Warren,1991). 

2. Absorbing stains onto moistened  cotton squares - The 

collection technique is similar to that for threads, except that 

instead of threads, white, 100% cotton muslin is utilized. Before 
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using the muslin, it must first be boiled in distilled or deionized 

water and then air dried. The muslin is then free of any interfering 

influences. The muslin should not be handled with your bare 

hands. 

Advantages:  The stain is concentrated on a tiny surface area, 

making it easier to handle than threads and requiring less storage 

space. 

Disadvantages: Same as threads, except that because more water 

is used, the dilution and contamination possibility is higher. 

3.  Here are some advantages of using DBS blood sampling over 

whole blood sampling procedures: 

1. Far less documentation required to ship. 

2. Less stressful 

3. Does not require patient to travel to medical facility. 

4. Ideal for blood sampling in remote locations 

2.2.3.2 Wet  blood samples (WBS) 

1. Pack the thing in a paper bag if it's tiny and transportable (or plastic 

bag to prevent contamination of other objects). Bring it to a secure 

spot, remove it from the bag, and let it air dry completely. Repack 

in the original paper bag or a fresh paper bag if necessary. If a new 

paper bag is used, the item of evidence should be packaged in the 

air dried original container. (Larkin.  and  Gannicliffe,2018    ). 

Advantages: Allows the serologist to make the judgments required 

in collecting the samples with only a limited level of involvement 

from the investigator with the bloodstains. 

Disadvantages: The serologist will have more job to do; bulky 

things will take up more storage space. 

If the blood sample is large or difficult to transport, soak the stain 

in a square of cotton muslin as stated above. Wrap it in paper to protect it 

(or plastic to prevent contamination of other objects). Bring it to a safe 

place, remove it from the container, and let the cotton square and 

container air dry completely. If required, repackage in the original paper 
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container., a new paper container. If a fresh paper container is used, the 

cotton square should be packaged in the original air dried container. For 

negative controls, the investigator should obtain samples from the item's 

unstained portions if at all practicable. 

Advantages: Takes up minimal storage space; is a very simple 

procedure to execute; the stain is concentrated into a limited surface 

area. 

Disadvantages: The investigator must choose which stains and 

controls to collect; the investigator must deal directly with the 

bloodstain (Scott, 1987). 

2.2.3.3. Freeze blood samples(FBS) 

Whole blood must be utilized right away or preserved and kept 

under stringent temperature and environmental conditions for analysis or 

other purposes once it has been collected. If blood samples are not chilled 

or frozen, their characteristics begin to change within hours after being 

collected. 

According to Lee and De Forest (2016), storing blood samples at 

low temperatures does not prevent DNA samples from degrading. 

Furthermore, freezing whole blood samples in the freezer causes 

significant DNA damage. The ice crystals in the blood thaw in such a 

way that they violently tear the blood cells apart, turning frozen blood 

into unusable pink mush. Although DNA is resistant within 15 days when 

kept in whole blood, DNA quantity dramatically decreases due to WBC 

lysis. 

Although frozen blood samples can be kept for ten years, freezing 

blood is a poor storage method. Blood can be kept in the refrigerator for 

up to 42 days, and DNA can be kept at room temperature for up to a 

month, but because live blood cells die after two days, blood samples 

should be cultured or frozen for later use. (Lovelock,2017 ). 

Samples should be kept at +2°C to +8°C for no more than 7 days if 

tests are not finished within 8 hours. Samples should be refrigerated at -

15°C to -20°C if tests are not finished within 7 days or if they will be kept 

for longer than 7 days. Frozen samples should only be thawed once after 
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three months of storage. The rest of blood is made up of blood cells and 

around half of it is water. Ice crystals will form when the water is frozen, 

killing the blood cells (kind a like ice shards popping balloons) (Ma et 

al.,2020 ). 

The tank is filled with the frozen-blood canister. Because the 

temperature of the running water never drops, the frozen blood unit thaws 

in around eight to ten minutes. The tank is emptied, dried, and stored after 

the frozen blood units have been thawed (Maes et al.,2015   ). 

One of the most important goals is to keep entire blood samples 

stable. Due to the rapid degradation of blood components, prolonged 

exposure to ambient temperatures has a significant impact on the results 

of any analysis. As a result, medical institutions all around the world have 

developed protocols for storing, packaging, and shipping whole blood 

samples (Mann et al.,2019 ). 

Packaging, labeling, and handling instructions are quite strict when 

samples must be sent by air or ground to another site. Because whole 

blood samples are considered bio-hazardous materials, they must be 

packed with multiple layers of protection and maintained cold using dry 

ice or other ways. Containers requiring special handling must be properly 

labeled. 

2.2.3.4. Blood specimen type: 

(A) Whole Blood 

1. Intravenous whole blood: The most common whole blood blood 

sample is obtained from a vein. The anterior cubital vein and the wrist 

vein are where blood is collected. The jugular vein and the femoral 

vein are sometimes used in children and infants. 

2.  Arterial whole blood: This type of blood is utilized mostly for blood 

gas analysis. At the blood collection site, there are femoral arteries, 

iliac arteries, and iliac arteries. 

3. Capillaries entire blood: sometimes known as skin blood collection, 

this method is used for a small number of blood tests in newborns and 
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young children, and it involves collecting blood from the earlobe, 

fingertips, and occasionally the big toe or heel. 

(B) Plasma 

To determine plasma chemical composition and coagulation testing, 

whole blood anticoagulant centrifugation eliminates the blood cell 

component, which is plasma. 

(C) Serum 

Serum (serum) is a liquid obtained by isolating blood after it has 

naturally coagulated. Serum and plasma are collected, and there are no 

variations in chemical components other than fibrinogen. Clinical 

chemistry and immunology tests are the most common uses for serum. 

(D) Separation or concentration of blood cell components 

Specific cells, such as concentrated granulocytes, lymphocytes, 

separated mononuclear cells, and the like, are required as specimens 

for several special tests. 

 

Figure (2-2): types of blood samples 
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2.3.Molecular methods used in forensic for 

human identification 

 The quality of blood DNA samples is essential to the outcome of 

forensic investigation, physical tests, and biological research. Blood 

sample collection and subsequent nucleic acid extraction from blood are 

typically done by different people at separate locations. From blood 

collection to nucleic acid extraction, the storage length and temperature 

are crucial for high-quality DNA samples. Although the golden rule when 

dealing with clinical samples, especially liquid biopsies, is that the fresher 

the better, we're curious about how much blood storage time and 

temperature affect DNA quality (Barzegari et al.,2016  ).  

1. Autosomal STR  

      Profiling Short tandem repeats (STRs) or microsatellites are the 

most commonly genotyped in forensic DNA typing in order to 

discriminate between individuals, link an individual to a crime, or 

exonerate the innocent. In the 1980s, STRs were found (Gill et 

al.,2015). STR profiles derived from biological samples discovered 

at crime scenes are compared to other suspect profiles and either 

recognized by authorities or entered into a national forensic DNA 

database (Panneerchelvam et al.,2003). Paternity/maternity testing, 

disaster victim identification (DVI), rape perpetrator identification, 

and kinship testing all use STR profiling (Izuan et al.,2015 ). In a 

number of situations, the STR profiles have helped to exonerate 

people who were previously suspected of committing crimes. 

        The ability to test more than 10 STR loci in a quick, easy, and 

simultaneous manner is one of the key advantages of the STRs 

markers (Chang et al.,2017 ). It provides a higher degree of 

identification of different biological samples as a result of this 

characteristic. 

2. Analysis of the Y‐chromosome 

       The Ychromosome has only one useful trait in forensic 

medicine: it is exclusively found in males. As a result, investigators 

expect to find Ychromosome at the scene of a crime. In addition, 
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when investigating the male–female ratio in body fluid mixtures 

such as rapes, the investigators can gain more information about 

the male component by evaluating the YSTR component. 

Buckleton et al., 2018, It is commonly known that vasectomized or 

animal spermic rapists leave no sperm traces and that finding 

spermatozoa under a microscope is impossible. In such 

circumstances, YSTR profiling comes in handy, as it provides 

information on the rapist's identity. 

3. Analysis of mitochondrial DNA (mtDNA) 

Mitochondrial DNA is passed down through the maternal line, 

therefore all matrilineal members have the same haplotype. Its 

advantage stems from the fact that it has 200–1700 copies per cell 

and has a higher survival rate than nuclear DNA (Amorim and 

Pinto,2018). As a result, forensic applications for mtDNA include 

analysis of old or highly deteriorated biological materials, as well 

as examination of biological samples with a low amount of DNA 

(e.g., hair shafts) (Ballard,2016 ). 

4. Autosomal single‐nucleotide polymorphisms (SNP) typing 

      When compared to STRs, single nucleotide polymorphisms 

(SNPs) have a lower heterozygosis. The advantage of SNP typing 

is that the DNA template size can be as small as 50 bp, whereas 

STRs require a DNA template size of 300 bp to achieve 

appropriate STR profiling results (Fredman et al.,2014). 

      As a result, SNPs have become useful tools for assessing 

damaged material. As a result, SNP typing was used to identify 

victims of the World Trade Center tragedy in 2001. (Kaur et 

al.,2016 ). 

5. Emerging biomarkers in forensic identification 

Because of technological advancements, forensic genetics will 

continue to expand and improve its procedures. The identification 

of the source of biological traces obtained at the scene is a critical 

component of forensic protocols. Some studies in the last five years 

have shown that messenger RNA (mRNA) can be beneficial in 
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forensic identification. Xiao et al., (2017) discovered some mRNA 

that is stable in body fluids like blood and saliva. 
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3.1.Materials 

3.1.1.Chemicals: 

Chemicals and their suppliers used in the experiment are summarized in table (3-1). 

Table (3-1) The Chemicals and their suppliers used in this study.  

Item Manufacturer 

Agarose Promega(USA) 

PrepFiler® Forensic DNA 

extraction Kit    

Life Technologies, USA 

QIAamp® DNA Mini Kit   QIAGEN, Germany 

 

3.1.2 Equipment and apparatus: 

      The Equipment and apparatus used with this study are summaries in table (3-2)  

Table (3-2)The instrument and their manufactures used in the present study. 

Equipment Manufacturer 

Autoclave Haramaya/ Japan 

Balance Kern/ Germany 

Biolase  Epic 10/U.S.A 

Centrifuge Hettich/Germany 

Disposable syringes (5ml) Medico/United Arab Emirates 

Disposable tips Gilson/France 

Distilator     Iraq 

Electrophoresis power Supply Cleaver Scientific/UK 

Flask (250 )ml Oxford / England 

Gel documentation Vision seriALN° 

Gel Electrophoresis Cleaver scientific Ltd/ 

Graduated Glass Cylinder(250),(50) Superior(Germany) 

Hood Bio DIGITAL cleanKorea 

Hot plat Heiddph/Germany 

Incubator Memmert /Germany 

Magnetic bar  Heidolph / Germany 
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Micropippte (Micropipette set 0.5- 1000µl) ϽRɅGON LAB\korea 

Nano drop Bio lab/England 

pH-meter HANNA/Germany 

Water bath GE MMYOCO/ Taiwan 

Woodpreck Korea 

 

3.1.3 DNA Extraction: 

        The two DNA Extraction Kits  components that used in current study (QIAamp® 

DNA Mini Kit  and PrepFiler® Forensic DNA extraction Kit   ) are shown in tables 

(3-3,3-4) . 

Table (3-3); The component of the DNA Extraction Kit (QIAamp® DNA Mini 

Kit) 

Item Storage 

QIAamp Mini Spin Columns Store at room temperature 

Proteinase k  (Lyophilized powder) -20 C° 

Buffer AL Store at room temperature 

Buffer ATL Store at room temperature 

Buffer AW1 Store at room temperature 

Buffer AW2 Store at room temperature 

Spin Column4/ Collection Tube Store at room temperature 

RNase A (Lyophilized powder) -20 C° 

Buffer AE Store at room temperature 

QIAGEN® Protease Store at room temperature 

 

Table (3-4); The component of (PrepFiler® Forensic DNA extraction Kit    

Item Storage 

PrepFilerR Lysis Buffer Store at room temperature 

PrepFilerR Magnetic Particles Store at room temperature 

PrepFilerR Wash Buffer A 

Concentrate 

Store at room temperature 

PrepFilerR Wash Buffer B 

Concentrate 

Store at room temperature 
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PrepFilerR Elution Buffer Store at room temperature 

PrepFilerR Spin Tubes and Filter 

Columns 

Store at room temperature 

1.5-mL Non-stick RNase-free 

Microfuge 

Tubes 

-20 C° 

2-mL Microcentrifuge Tubes and Caps Store at room temperature 
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3.2.Methods 

Experimental design: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure (3-1) Experimental design 

80 blood samples Healthy donor (2ml)  

FBS samples in EDTA tube - 40 ˚C  

2 ml from wach participant and 

storage 1,2,3 and 4 weeks) 

DBS spot on filter paper in room 

temperature for 24 hr. 

(2ml from wach participant and storage 

1,2,3 and 4 weeks) 

Extraction DNA 

by Prep filer ®  

Extraction DNA 

by Q1AMP® 

Extraction DNA 

by Q1AMP® 

Extraction DNA 

by Prep filer ®  

Estimation of DNA purity and concentration by Bio Drop 

Agarose gel electrophoresis  

Data analysis 



Chapter three ……………………...…… materials and methods 

-24- 

 

3.2.1 Ethical Approval 

Using an official request for support letter produced by the biology department, 

science collage, University of AL-Qadisiyah, AL-Diwaniyah Province, Iraq, and sent 

to Wasit General Teaching Hospital, Wasit City, Iraq, as well as all ethical 

requirements such as human and volunteer verbal agreement release 

3.2.2.Collection and storage  of the blood samples 

The blood samples totaled eighty (80). In the sitting position, were obtained 

from healthy volunteers using disposable syringes (2mL). Blood was preserved in 

EDTA tubes at - 40°C (deep freeze) to be used in the DNA laboratory's genetic section 

later. The samples collected during period ( 1/ 9 /2021 – 1 / 10 / 2021 ) All blood 

samples were taken as whole blood in EDTA from young adults (20-40 years old.  

For (Dried blood samples) DBS (2 ml each) were spotted on filter paper and 

dried at room temperature for 24 hours. They were kept at room temperature for 

testing storage intervals of 2, 3, and 4 weeks until analysis, also frozen blood samples 

FBS 

(2 ml) were kept in EDTA tubes at -40 ˚C for testing storage intervals of 2, 3, and 4 

weeks till analysis. 

3.2.2.1. DNA extraction from DBSs and FBS samples:- 

         To see which of two DNA extraction kits, QIAamp® DNA Mini Kit (QIAGEN, 

Germany) and PrepFiler® Forensic DNA extraction Kit (Life Technologies, 

California), would give the best quality and yield of DNA. 

       With a few tweaks, DNA from the DBS and FBS was extracted using the 

QIAamp® DNA Mini Kit according to the manufacturer's instructions (as indicated 

below). The methodology was tweaked in the hopes of obtaining high-quality DNA 

from the samples.  
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The procedure that was follows: 

1) ( 3 mm) circles were punched out of a dried bloodspot with a one-hole paper 

punch.  

2) These were mixed with (180 µl) of Buffer ATL in a 1.5 ml microcentrifuge 

tube. In a shaking water bath, the microcentrifuge tube was incubated at 

85°C for 10 minutes before being briefly centrifuged (Eppendorf centrifuge). 

3)  20 µl Proteinase K was added to the microcentrifuge tube and combined 

with a fine vortex at full speed before incubation in a water bath at 56°C for 

60 minutes. To collect the fluid at the tube's bottom, the tube was briefly 

centrifuged. 

4)  After that, 200 µl of Buffer AL was added to the sample, which was 

thoroughly mixed by vortexing at high speed before being incubated at 70°C 

for 10 minutes in a shaker. a bath in water A quick centrifugation was used 

to gather all of the fluid. In an Eppendorf centrifuge, the cell lysate was 

centrifuged for 2 minutes at full speed through a QIA column (QIAGEN). 

The QIA column was discarded, but the DNA and lysate were kept in the 

collection tube. 

5) To the lysate, 200 µl of 100 percent ethanol was added and well mixed by 

vortexing at high speed. The mixture was carefully poured into a 2 ml 

collection tube and centrifuged at 6000 x g for 1 minute on the QIAamp Spin 

Column.  

6) After that, the QIAamp Spin Column was placed in a clean 2 ml collection 

tube. The tube was centrifuged at 6000 x g for 1 minute after 500 µl of 

Buffer AW1 was added to the spin column. The collection tube was replaced 

when the filtrate was dumped.  

7) After that, 500 µl of Buffer AW2 was added to the spin column and 

centrifuged for 3 minutes at full speed. To get rid of any To eliminate the 

possibility of Buffer AW2 carryover, the QIAamp SpinColumn was 
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transferred into a clean 2 ml collection tube and centrifuged for 1 minute at 

20000 x g to dry the membrane.  

8) By introducing 100 µl Buffer AE to the QIAamp SpinColumn in a clean 1.5 

ml micro centrifuge, DNA was eluted. The sample was incubated for 1 

minute at room temperature before being centrifuged for 2 minutes at 6000 x 

g. All of the extracted samples were kept at -80°C. 

Procedure of Profiler Forensic DNA Extraction Kits 

Profiler Forensic DNA Extraction Kits from DBS and FBS DNA Extraction 

Kits were used to extract DNA. The PrepFiler®Forensic DNA Extraction Kit was 

used to see which of the two methods would produce the highest quality and yield of 

DNA. The manufacturer's instructions were followed for extracting the DNA. The 

following was the protocol: 

1) placed in a PrepFiler® Spin Tube, along with 300 µl PrepFiler® Lysis 

Buffer and 3 µl DTT (1.0 M) to ensure that the fluids covered the substrate.  

2) The tube was capped and vortexed for 5 seconds with aVORTEX, then 

centrifuged quickly (Eppendorf centrifuge). After that, the tube was placed 

on a thermal shaker and incubated for 40 minutes at 70°C at 900 rpm. 

3) After that, the sample was centrifuged for 2 seconds. Using a pipette to 

transfer the liquid and a pipette tip to transfer the substrate, a PrepFiler® 

Filter Column was fitted into a new 1.5ml PrepFiler® Spin Tube and the 

sample was gently deposited into the filter column. The tube was then 

centrifuged for 2 minutes at maximum speed (14 000 rpm).  

4) The sample lysate was incubated at room temperature for 5 minutes after the 

filter column was discarded. Following the vortexing of the PrepFiler®, 15 

µl of magnetic particles were pipetted into the tube containing the sample 

lysate. Magnetic Particles tube for 5 sec and inverting the tube making sure 

that no visible pellet remained at the bottom of the tube.  

5) The tube containing the sample lysate was vortexed at a low speed (850 rpm) 

for 10 seconds after the magnetic particles were added before being 
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centrifuged briefly. Following centrifugation, 180 µl of isopropanol was 

poured to the sample lysate tube, which was vortexed for 5 seconds at low 

speed (850 rpm) before being stopped.  

6) The sample lysate tube was placed in a thermal shaker and allowed to mix 

for 10 minutes at room temperature (25°C) at 1000 rpm. 

7) The magnetic stand was then used to hold the sample DNA tube until the 

pellet of magnetic particles on the back of the tube stopped growing in size. 

A pipette was used to carefully remove and discard any visible liquid phase 

while the sample DNA tube remained in the magnetic stand, ensuring that 

the magnetic particle pellet was not aspirated or disturbed.  

8) The magnetic particles were then cleaned to eliminate contaminants and 

inhibitors after binding the DNA to them. The DNA tube was filled with 600 

µl Wash Buffer A. The tube was taken off the magnetic stand and vortexed 

at high speed (10 000rpm) for 5 seconds before being centrifuged briefly to 

allow the mixture to settle at the bottom.  

9) The tube was placed back on the magnetic stand and left alone for 60 

seconds to allow the magnetic particle pellet on the back of the tube to 

expand in size. A pipette was used to carefully remove and discard any 

visible liquid phase while the sample DNA tube was still in the magnetic 

platform. The technique (from adding the wash buffer to discarding all 

visible liquid phase) was repeated twice, with 300 l Wash Buffer A and 300 

µl Wash Buffer B for the second wash. 

10) The sample DNA tube, which was remained in the magnetic stand after 

the third wash, was kept open for 10 minutes to allow the magnetic particles-

bound DNA to air dry. 

11) The sample DNA tube was then filled with 50 µl PrepFiler® Elution 

Buffer before being vortexed at maximum speed until no visible magnetic 

particle pellets could be detected. The tube was then incubated at 70°C for 5 

minutes in a thermal shaker at 900 rpm. The sample DNA tube was vortexed 
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at maximum speed until no visible magnetic particle pellets remained on the 

tube's side, then centrifuged briefly.  

12) The tube was returned to the magnetic stand and left undisturbed until the 

magnetic particle pellet on the tube's side stopped growing. The sample 

DNA tube's liquid (which contained the isolated genomic DNA) was 

pipetted into a separate tube. The sample DNA tube's contents (which 

included the isolated genomic DNA) was pipetted into a 1.5-mL 

microcentrifuge tube and kept at –20°C. 

3.2.3. Estimation of DNA Purity and Concentration 

The quality (purity, read at 260/280nm absorbance) and amount (concentration, 

ng/µl) of the isolated genomic DNA were determined using the BioDrop 

spectrophotometer (NanoDrop) (Biolab, England). The following procedures were 

followed: 

1. The DNA was dissolved in nuclease free water immediately before using the 

NanoDrop (for molecular biology use. 

2. The path-length was selected using the on-board software's drop-down menu. 

3. To calibrate the machine, a 1µl sample of the same water was introduced into 

the sample port. 

4. The sample was inserted into the BioDrop sample port at a volume of 1 µl. 

5. The built-in software calculated the quality (purity, read at 260/280nm 

absorbance) and quantity (concentration, ng/µl) of the isolated genomic DNA. 

3.3.1 Ge1 electrophoresis protoco1 for DNA1of b1ood. 

3.3.2 Tris1Borate1EDTA Buffer1preparation1 (lX TBE1) 

This solution was made by mixing 900 ml Distill1water with l00 m1 l0X TBE1 

(Promiga1/ Germany1), followed by a m0dification in dilution by mixing 25 µl TBE with 

475 m1 D.W. (Sambrook and  Russel, 2001). 
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3.3.3 Preparation of Agarose 

1. In a conical flask, one hundred1m1 of lX/or 0.5X TBE buffer was powered. 

2. To the buffer1, a vo1ume of l mg agarose powder1 (Biostatic) was added. 

3. Aheater was used to heat the solution to boiling until all agarose particles were 

dissolve. 

4. The remedy was to cool the temperature down to 55-60 °C. 

5. 1µl of the Ethidium bromide (l0 mg/ml) was added to the agarose solution and 

mixed. A horizontal tray was used to cast the mixture (Sambrook & Russel et 

al. 2001). 

3.3.4  Agarose  gel electrophoresis.  

Both sorts of materials were tested using electrophoresis in five microliters of 

eppindorff tubes. 1 %  agarose gel stained with 1µl (10 mg/ml) Ethidium Bromide1 at 

75 V for 1.5 or 2 hours using 1X/or 0.5X TBE buffer, then visualized1under UV light 

using ultraviolet Gel documentation. A digital camera was utilized to photograph the 

DNA loading dye as a comparison. 

1. The extra liquid was drained when the gel was taken from the tank. 

2. The gel was visualized at UV beam at 480 nanometers in the dark room of 

the gel documentation system Alpha Innotech (SeriALN) 

        Image for the gel was captured by a digital camera connected to a UVP/USA 

provided biospectrum multispectral imaging system (Sambrook and Russel et al., 

2001). 

 

3.3.5 Statistical analyses and data availability 

Statistical analyses were carried out in this study using Microsoft Excel. All 

data was reported as mean, with T-test and probability significance (0.05). 
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4. Result and Discussion 

 

       The Genomic DNA Extraction Kits were used to extract DNA from 

blood samples, and the yields were assessed using ultraviolet-visible 

spectroscopy. 

       The DNA concentrations determined by the QIAamp® DNA Mini 

Kit for frozen and dried blood samples mean were 52.0 ng/µl and 65.0 

ng/µl, respectively, as shown in Table (4-1). While the DNA 

concentrations of the PrepFiler® Forensic DNA extraction Kit were 15.0 

and 16.0 for frozen and dried blood samples, respectively, the QIAmp kit 

yields the most DNA of the two DNA extraction methods. 

Table(4-1):-   DNA concentration (ng/µl) yield  among  two different 

extraction kits after 24 hr. Of collection time. 

Sample type . QIAamp® DNA 

Mini Kit  

concentration ng/µl 

PrepFiler® Forensic 

DNA extraction Kit   

Ng/µl 

Frozen blood sample 52.0 15.0 

Dried blood sample 65.0 16.0 

 

The ratio of sample absorbance at 260 nm and 280 nm for frozen 

and dried blood samples was 1.83 and 1.8 respectively  for DNA isolated 

using the QIAamp® DNA Mini Kit. While the ratio of sample 

absorbance at 260 nm and 280 nm for DNA isolated using the PrepFiler® 

Forensic DNA extraction Kit was 1.03 and 1.05 for frozen and dried 

blood sample respectively . 

The results, on the other hand, revealed that the QIAamp® DNA 

Mini Kit took 34 and 37 minutes to extract DNA from frozen and dried 
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blood samples, respectively, compared to the PrepFiler® Forensic DNA 

extraction Kit 50 and 55 minutes  ,as shown in table (4-2). 

      

Table (4-2) DNA purity yield  and time of extraction among  two 

different DNA extraction kits after  collection time 

Sample type Purity of DNA 

A260/A280nm 

Ratio 

Time of extraction(min) 

Frozen blood QIAamp® DNA 

Mini Kit 

1.83 35 

PrepFiler® 

Forensic DNA 

extraction Kit 

1.03 50 

Dried blood QIAamp® DNA 

Mini Kit 

1.80 37 

PrepFiler® 

Forensic DNA 

extraction Kit 

1.05 55 

 

     This finding was similar to those of Samadi-Shams et al.,(2012) and 

Garg et al.,(2019), who found that the first QIAamp® DNA Mini Kit was 

more efficient in extracting DNA than other commercial extraction kits, 

with DNA purity of 1.86 (ng/µl). 
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Figure (4-1):- Electrophoretic analysis of total genomic DNA on 

1%agarose gel; Lines (1-4) DNA bands for frozen blood samples ,(5-8) 

DNA bands for dried blood samples , respectively after 24 of collection 

time. 
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Figure (4-2):- Electrophoretic analysis of total genomic DNA on 

1%agarose gel; Lines (1-6) DNA bands for dried blood samples ,(7-12) 

DNA bands for frozen blood samples , respectively after 4 weeks of 

collection time. 
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      DBS uses far less blood and is easier to store and transport, making it 

a very promising alternative sample-collection process. The DNA 

extraction of dried blood samples into a solution is necessary for DBS 

sample preparation. This is a step that is only found in DBSs for large-

molecule sample analysis, and it is critical to the method's success. Poor 

performance for a particular analyte  

        Extraction recovery or a lack of correlation between serum/plasma 

and DBS samples could indicate that the method needs to be improved or 

that the analyte isn't a good fit for the DBS method (Loffler et al.,2017 ). 

      We also looked at the DNA concentration and purity of dried and 

frozen blood samples that were extracted using simply the QIAamp® 

DNA Mini Kit throughout a variety of storage times. Table: (4-3). 

 Table (4-3) DNA concentration and purity from dried and frozen blood  

 

 

Sample 

type 

QIAamp 

DNA mini 

kit 

  DNA purity during storage 

duration intervals 

 

After 2 weeks After 3 weeks After 4 weeks 

Conc. 

(ng/μl) 

purity 

A260/A280nm 

ratio 

Conc. 

(ng/μl) 

purity 

A260/A280nm 

ratio 

Conc. 

(ng/μl) 

purity A260/A280nm 

ratio 

Frozen 45.2 1.75 22.3 1.67 11.1 1.43 

Dried 55.5 1.09 35.3 0.95 19.5 0.56 
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According to our findings, DNA concentration and purity in frozen 

and dried blood samples began to fall after 2 weeks of storage and 

reached very low levels after 4 weeks (Conc. was 11.1 and 19.5 ng/l, 

purity was 1.43 and 0.56) for frozen and dried blood samples, 

respectively. 

     Although DNA remains resistant after 15 days when maintained in 

blood samples, WBC lysis drastically reduces DNA quantity and quality 

(Radheshyam et al.,2019 ). 

In this work, we looked at how the length of time and temperature 

at which whole blood is stored affects the quality of DNA. We found that 

storing DNA samples at low temperatures does not prevent them from 

degrading. Most importantly, freezing whole blood samples in the freezer 

causes significant DNA damage. Our findings give a standard for 

gathering high-quality DNA from blood samples. 

Different storage length periods resulted in decreased DNA 

concentrations as well. We count DNA concentration and calculate the 

correlation coefficient to investigate the relationship between WBC count 

and DNA concentration. The two components were substantially 

associated,  

Storing blood in tubes interrupts the continuous delivery of oxygen 

to blood cells, resulting in hypoxia. As a result, the level of IP-10 in 

blood cells varied depending on the storage length and temperature. WBC 

produced more IP-10 when stored for prolonged periods of time. As a 

result, as in prior investigations, longer time resulted in more severe 

hypoxia and higher levels of IP-10 (Karakurum et al.,2017). 
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Conclusions and Recommendations 

Conclusions 

From present study we can concluded that:  

1. The QIAamp® DNA Mini Kit is more efficient than other kit 

PrepFiler® DNA mini kit. 

2. Long storage periods of blood samples, especially frozen ones, 

reduce the concentration of DNA due to the decomposition of white 

blood cells. 
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Recommendation 

 

1. The use of other types, more than the extraction kits for nucleic 

acids, in order to obtain more pure nucleic acids  

2. Need more investigation about positive results like DNA 

sequencing.  

3. Used other technologies like RT-PCR.  
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 الخالصة

( عيشة 08تؼ ترسيؼ ىحه الجراسة كبحث دراسة حالة وضبط مدتقبمية. تؼ أخح ثسانيؽ )

 لغايةو   0801/  9/  1خالل الفتخة مؽ  مؽ مجيشة الكؾت / محافغة واسط دم مؽ متظؾع سميؼ

 استخمص سشة(، 08-08، تؼ الحرؾل عمى جسيع عيشات الجم مؽ الذباب )0801/  18/  1 

 استخجام عجد االستخالصففة( بمؽ نؾعي العيشات )عيشات الجم السجسجة والسج الحسض الشؾوي ا

(QIAamp) ® DNA Mini Kit وPrepFiler® Forensic DNA extract Kit لسعخفة )

في    DNA ـوذلػ الىسية نقاوة ال أييسا أكثخ كفاءة إلعظاء السديج مؽ نقاوة الحسض الشؾوي.

 08ني قدست العيشات الى مجسؾعتيؽ كل واحجه تحتؾي عمى مجال االدلو الجشائيو ومعخفة الجا

( لكل العيشات ) السجسجة والجافة  DNAد واستخالص الـ )    08 –خدن في درجة حخارة عيشو 

خالل د    08 –( تحت  DNAلعيشات الجم( تحت درجة حخارة الغخفة بعج الخدن واستخالص الـ ) 

 بيع ( لمسجسؾعتيؽ.اسا 0،  3، 0ساعو و  00فتخات خدن مختمفو )

كانت  QIAamp® DNA Mini Kitالحسض الشؾوي بؾاسظة  تخكيدأعيخت الشتائج أن 

نانؾغخام / ميكخولتخ لعيشات الجم السجسجة والسجففة عمى  00.8نانؾغخام / ميكخولتخ و  00.8

ىي  PrepFiler® Forensic DNA extract Kitبؾاسظة  DNA تخكيد ، كانالتؾالي. بيشسا

 QIAmp kitلعيشات الجم السجسجة والسجففة عمى التؾالي، وليحا الدبب، تعظي  10.8و   10.8

 أعمى إنتاجية لمحسض الشؾوي مؽ بيؽ طخيقتيؽ مختمفتيؽ الستخالص الحسض الشؾوي.

تست أيًزا دراسة بعض العؾامل التي تؤثخ عمى نقاء الحسض الشؾوي السدتخخج، مثل 

نتائجشا ان تخكيد الحامض الشؾوي  تشات الجم، وأوضحدرجة حخارة التخديؽ ومجة تخديؽ عي

أسابيع )التخكيد كان  0عيشات الجم السجسجة والسجففة، ترل إلى مدتؾيات مشخفزة جًجا بعج ل
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( لعيشات الجم السجسجة 8.00و  1.03نانؾغخام / ميكخولتخ، درجة نقاوة  0. 19و  11.1

 وعيشات الجم السجففة عمى التؾالي.

 00ل الجراسة انخفاًضا واضًحا في الجؾدة مع مجة تخديؽ أطؾل مؽ الحغشا مؽ خال

ساعة. التخديؽ في درجات حخارة مشخفزة ال يحافظ عمى الحسض الشؾوي في عيشات الجم مؽ 

 التجىؾر. وتخديؽ عيشات الجم الكاممة في الفخيدر يتدبب في تمف الحسض الشؾوي بذكل كبيخ.



 جوهىريت العراق

  وزارة التعلين العالي والبحث العلوي

 جاهعت القادسيت / كليت العلىم

 قسن علىم الحياة

 

 

 

 DNAمقاروة تركيز وقاوة احلامض الىووي 
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