
P- ISSN  1991-8941   E-ISSN 2706-6703              Journal of University of Anbar for Pure Science (JUAPS)          Open Access                                                     
2020,14 (2):28-31                               

28 
 

 

Degradation of DNA in Whole Blood and Semen by UV Radiation and 
High Temperature at Varying Time Lengths of Exposure 

Miqat M. Mohsin and Dheaa Sh. Zageer*  
Department of Chemistry, College of Science, Al-Nahrain University, Baghdad, Iraq 

 

 

 

 
ARTICLE INFO  A B S T R A C T   

Received:  5 / 9 /2020 
Accepted:  28 / 9 / 2020 
Available online: 1 / 12 / 2020 
 

DOI: 10.37652/juaps.2022.172372 

 The objective of this investigation was to study the effect of artificial ultraviolet (UV) 
radiation of varying wavelengths on the degradation of whole human blood DNA and semen 
over varying time lengths of exposure. DNA degrades rapidly when exposed to 
environmental factors like high temperature and UV-radiation. The extent of damage done 
to human DNA in relation to time of exposure to artificial UV and high temperature above 
100°C that make blood samples unsuitable for forensic analysis has not yet been 
determined, and using two methods of extraction the organic and kit methods. The gel 
electrophoresis was used to appear the bands.  
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1. INTRODUCTION  

DNA analysis has become a standard forensic technique 
used for investigating and solving a wide variety of crime (1). 
In forensic science, the biological samples encountered are 
often degraded and of low abundance. DNA degrades rapidly 
when exposed to various intensities of ultraviolet (UV) light (2, 
3). Shorter wavelengths degrade DNA at a faster rate due to the 
higher amount of energy expended (4). There are three subtypes 
of UV rays, UVA (315–400 nm), UVB (280–315 nm) and UVC 
(100–280 nm) (4-6). UVA accounts for about 95% of the total 
UV energy that reaches the Earth ‘s surface, the remaining 5% 
being UVB (6). Though the shortest wavelength UVC, is 
absorbed by the atmosphere (6), it is used to sterilize 
equipment, tools and surfaces in hospitals and laboratory 
settings (3, 7). UVA can cause oxidative DNA damage, which 
can lead to gene mutation (8, 9). UVB, UVC and visible light 
cause damage to the DNA purine bases, guanine and adenine 
(8). Dimerization of adjacent pyrimidines, particularly 
thymine, is commonly regarded as the major effect of UV 
radiation (3). Dimerization distorts the DNA structure and 
results in low quantity of DNA. Therefore, if there is 
insufficient DNA a person cannot be identified (3, 10). 
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Deoxyribonucleic acid or DNA is a molecule that contains 

the instructions an organism needs to develop, live and 
reproduce. These instructions are found inside every cell, and 
are passed down from parents to their children. A complete set 
of genetic instructions is found inside virtually every human 
cell. DNA can be found in blood, semen, skin cells, tissue, 
organs, muscle, brain cells, bone, teeth, saliva, mucus, 
perspiration, urine, and even feces. 

DNA extraction has three main steps: 
1. Lysis of cell walls and membranes to release DNA into 

solution. 
2.Purification of DNA by precipitating proteins and 

polysaccharides. 
3. Precipitation of DNA and resuspension in a buffer. 

The helical structure of double-stranded DNA is 
destabilized by increasing temperature. Above a critical 
temperature (the melting temperature), the two strands in 
duplex DNA become fully separated. Below this temperature, 
the structural effects are localized (11). 

2. EXPERIMENTAL 
     Blood, seminal are obtained from one donor and 

deposited on a clean support (cotton) a stand and volume (200 
µl) is applied on a piece of fabric and exposure to different 
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temperature (30,60,100,200,250, and 300) for 1 hour. and 
exposure to UV visible for 1 hour, and after that extraction by 
using organic and Kit method.  

3. RESULTS AND DISCUSSION 
The effect of temperature on DNA extraction from blood 

and seminal samples of cloth was studied in the following table 
(1-1).  

This result agrees with the study of the effect of fire on DNA 
and extreme heat on blood, seminal (12), no DNA were 
extracted from samples exposed to 100°C and the yield of DNA 
was significantly higher for all the samples that were not in 
direct contact of fire.  

Table 1: Concentrations and purity of DNA isolated from 
cotton with seminal.   

Textile Temp. 
degree Con. 230/260 260/280 

A-S 30 37.5 1.6 1.5 
A-S 60 37.2 1.5 1.3 
A-S 100 35.8 1.3 1.4 
A-S 200 30.3 1.2 1.3 
A-S 250 31.2 1.3 1.1 
A-S 300 31.8 1.1 1 

     S:seminal   A:cotton  

 
Fig:1: shows differences in bands intensities of DNA 

isolated from cotton with seminal. 

 
Fig: 2: Gel electrophoresis of genomic DNA extracted from 

seminal samples. 1% agarose gel at 5 volt/cm for 30 

minutes. Then visualized under UV after staining with 
eithidium bromide. 

Table 2: Concentrations and purity of DNA isolated from 
cotton with blood.   

Textile Temp. 
degree Con. 230/260 260/280 

A-b 30 35.1 1.2 1.3 
A-b 60 34.6 1.6 1.5 
A-b 100 33.1 1.4 1.1 
A-b 200 33.8 1.1 1.2 
A-b 250 30.1 1.1 1.1 
A-b 300 29.9 1.2 1.2 

b:blood     A:cotton 

 
Fig:3: shows differences in bands intensities of DNA 

isolated from cotton with blood. 

 
Fig.:4: Gel electrophoresis of genomic DNA extracted from 
blood samples. 1% agarose gel at 5 volt/cm for 30 minutes. 

Then visualized under UV after staining with eithidium 
bromide. 

Study the effect UV radiation wave length was (240-280) 
during the time (one day, week, month) of blood and semen 
samples of cotton cloth. 
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This study agree with the study of the absorbance at 260 nm 
would increase with the degradation of DNA into 
oligonucleotides. (13)   

Table 3: Concentrations and purity of DNA isolated from 
cotton with blood.   

Textile UV Con. 230/260 260/280 
A-b Day 36.2 1.2 1.1 
A-b Week 33.4 1.6 1.3 
A-b Month 31 1.3 1.3 

A:cotton        b:blood 

 
Fig: 5: shows differences in bands intensities of DNA 

isolated from cotton with blood. 
 

Table 4: Concentrations and purity of  DNA isolated from 
cotton with seminal. 

Textile UV Con. 230/260 260/280 
A-S Day 35.5 1.3 1 
A-S Week 33.2 1.5 1 
A-S Month 32.5 1.1 1.1 

 A:cotton     S:seminal  

 
Fig: 6: shows differences in bands intensities of DNA 

isolated from cotton with seminal. 

 
Fig: 7: Gel electrophoresis of genomic DNA extracted from 
seminal, blood samples. 1% agarose gel at 5 volt/cm for 30 

minutes. Then visualized under UV after staining with 
eithidium bromide. 

4.CONCLUSIONS 
     In forensic science the exposure DNA to high 

temperature above 100°C and UV-visible denaturant of DNA 
and decrease purity and concentration level.  
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 ةجرد عافتراو ةیجسفنبلا قوف ةعشألا قیرط نع يونملا لئاسلاو لماكلا مدلا يف يوونلا ضمحلا  روھدت
ضرعتلا نم ةتوافتم ةینمز تارتف دنع ةرارحلا  

 رجاز خیشلا ءایض و نسحم دمحم تاقیم

 قارعلا – دادغب - نیرھنلا ةعماج - مولعلا ةیلك - ءایمیكلا مسق

 :ةصالخلا

 يرشبلا مدلل يوونلا ضمحلا روھدت ىلع ةتوافتم ةیجوم لاوطأب ةیعانطصالا ةیجسفنبلا قوف ةعشألا ریثأت ةسارد وھ قیقحتلا اذھ نم فدھلا ناك
 ةرارحلا ةجرد عافترا لثم ةیئیب لماوعل ھضرعت دنع ةعرسب يوونلا ضمحلا للحتی  .ضرعتلا نم ةتوافتم ةینمز تارتف ىلع يونملا لئاسلاو لماكلا
 ةیجسفنبلا قوف ةعشألل ضرعتلا تقوب قلعتی امیف يرشبلا يوونلا ضمحلاب قحلی يذلا ررضلا ىدم دیدحت دعب متی مل  .ةیجسفنبلا قوف ةعشألاو
 جارختسالل نیتقیرط مادختسابو  .يعرشلا بطلا لیلحتل ةبسانم ریغ مدلا تانیع لعجی امم ةیوئم ةجرد 100 قوف ةرارحلا ةجرد عافتراو ةیعانطصالا
 .يوونلا ضمحلا نم ھعطق راھظإل مالھلل يئابرھكلا لیحرتلا مادختسا مت  . Kit methodو يوضعلا

 

 


