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Abstract: Saliva is significant proof that could be found in the location of the crime. The epithelial cells of saliva are the best source of 

DNA. Forensic DNA phenotyping is the future of Criminal investigations such as Victim or Suspect identification, Paternal Maternity 

identification, age determination, species identification, etc. Saliva can be found in different places or objects and under different 

conditions. Saliva could be found on cigarettes, chewing gum, bite marks, water bottle, etc. The quality and the quantity may be varied 

from sample to sample found in a different place. Environmental factors can also cause the degradation of a cell of saliva. High 

temperature, pH, and an enzyme found in the environment could be responsible for the denaturation of DNA in cells. In such cases, 

DNA quality and quantity can be altered. Salivary DNA could be extracted by the phenol-chloroform method. But advanced techniques 

like the Chelex-100 resin method are considered the best method to extract salivary DNA, providing better quality and quantity. DNA 

fragments are used for quantitative analysis of DNA through PCR. Digital PCR consumes less time to analyze DNA and made the 

procedure easy. UV spectrophotometer is widely used for measuring the quality of DNA from mid the twentieth century. The current 

review article highlights forensic research to measure DNA quality and quantity samples by qPCR, and UV-Vis Spectrophotometer 

methods from human saliva for further criminal investigations. This article also contributes knowledge to more effective PCRs used to 

measure DNA quantity.  
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1. Introduction 
 

Quantitative and qualitative DNA examination assumes a 

significant part in criminal examinations. The quantity and 

quality of DNA can affect forensic DNA phenotyping. The 

quality and quantity can vary between bodily fluids such as 

salivain different places and conditions. The identification 

between individuals is a vital part of Forensic Study. The 

repetitive sequence of DNA permits us to find out the 

difference between suspect and victim in a criminal 

investigation. Saliva might be found on different kinds of 

materials such as cigarette butts [1], bottles, glass, chewing 

gum, human skin [2], bite marks, etc. Salivary epithelial 

cells are an excellent source of DNA. Some new 

examination shows that proficient DNA could be separate 

from salivation [3]. Saliva kept in different environments 

can be useful to extract DNA [4]. The salivary DNA that is 

present on clothing, paper, or other objects is easier to 

collect and extract than the saliva present on human skin. 

There is the least method available to extract DNA from 

saliva. DNA contamination can also take place while 

extracting the DNA from saliva. For large amounts of DNA, 

the double swab technique is one of the reliable methods to 

collect saliva samples. [5].110µg DNA could be extracted 

per 2mL of Saliva sample [6].  

 

Salivary DNA can be extracted by two following methods 1) 

phenol-chloroform extraction method, 2) Chelex extraction 

method, or modified chelex extraction method. Chelex 

extraction technique is a more reliable, easier, quick 

extraction technique than phenol extraction. This technique 

did not include any noxious solvents [7, 8, 9].  

 

Visual instrumentation brought a new era for quantity and 

quality measurement of organic or inorganic compounds in 

the twentieth century. Advance UV-Visible 

spectrophotometer came into exits to measure the quality 

and quantity of organic or inorganic compounds like DNA, 

RNA, proteins, etc. The combination of UV-vis and 

chemometric classified algorithms are shown a promising 

result in the quantification and quality control of compounds 

[10]. Apart from that, alternative spectroscopic techniques 

like Near (IR) Infrared and Raman spectroscopy [11, 12, 13, 

14] are also helpful for quality checking.  

 

UV-vis spectroscopy is rapid and affordable technique 

among other spectroscopic methods for DNA quantitation. 

Apart from that, Horizontal gel electrophoresis, RT-PCR 

(Real Time-Polymerase Chain Reaction), and fluorescent 

dyes are also available for quantity check of DNA. These 

methods have a sharp link with quantification ratios. [15]  

 

A UV-visible spectrophotometer with the computation of the 

ratio of OD differences with an appropriate limit between 

1.6 and 1.8 is the universal approach for assessing DNA 

quality. The DNA quality, extracted from saliva provides 

results within an admissible range [16].  

 

When compared to blood, using salivary DNA has certain 

technological benefits. A highly potential alternative source 
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of DNA is exfoliated buccal epithelial cells and other cells 

present in saliva [17]. Oral swabs, especially those taken 

from the cheeks in the mouth, provide the serologist with 

enough cells and DNA to determine the DNA profile. This 

might be a substitute for venipuncture for collecting 

controls. PCR is exceedingly responsive, and it can 

effectively type DNA samples ranging from 1 ng to 5 ng 

[18].  

 

DNA Extraction:  

There were several techniques available for extracting DNA 

from salivation considered: the phenol-chloroform technique 

of organic extraction [19] and a process involving 5% 

Chelex-100 resin [20]. Chelex is a polyvalent metal ion 

chelating resin with a high affinity. To separate DNA from a 

notable volume of saliva, a phenol-and chloroform-based 

[19] approaches along with the conventional Chelex-100-

based method were tested [20]. DNA was separated from the 

whole saliva and a reference standard with a known focus to 

survey which extraction technique gave the most DNA yield 

and to break down the conceivable loss of DNA because of 

examining control. In comparison to the phenol-chloroform 

approach, the conventional Chelex technique was 

demonstrated to be the best extraction strategy. The 

traditional Chelex extraction procedure was used to extract 

DNA from the standard working solution and entire samples 

of saliva [7]. The organic extraction method of Chelex-100 

resin is more successful than phenol-chloroform extracting 

DNA from saliva.  

 

UV Spectrophotometer:  

UV spectroscopy is utilized to check the Purity of DNA 

probes, a PCR inhibition test is used to determine the 

presence of inhibitors, and gel electrophoresis is utilized to 

decide intactness. The ratios of A260/A280 and A260/A230 

are estimated by measuring the absorbance spectrum of a 

sample somewhere in the range of 200 and 320 nm and 

figuring the A260/A280 and A260/A230 proportions [21].  
    

    
          for pure DNA 

 

 

 
Figure 1: Absorbance spectrum of different concentrations of calf thymus DNA recorded on the POLAR star Omega. The 

detection range is between 220 and 310 nm and the resolutions were set at 1 nm. [48] 

 

DNA loss due to the extraction process reduces the overall 

detection assay performance, accurate measurement of the 

amount of DNA is critical to optimizing the assay [22, 23]. 

While more precise DNA concentration measuring 

technologies, such as digital PCR, are available [24, 25, 26].  

 

The assumptions and limits of different methods of 

concentration are different. For concentration measurements 

using UV spectroscopy, for example, two assumptions are 

required. First, DNA is the only molecule that absorbs light 

at a range of 260nm, which is double-stranded throughout. 

Measurements of light absorbency of DNA using UV 

spectroscopy were statistically superior to the other two 

methods. For several extracts, the A260/A280 and 

A260/A230 absorbance ratios were above the permissible 

limit, indicating that co-extracted RNA led the A260 test to 

overestimate DNA content. Absorbance-based DNA 

concentration tests commonly overestimate DNA 

concentrations in environmental samples due to 

contaminants in the sample matrix. [27]. The precision of 

absorbance-based DNA fixation tests is affected by sample 

tidiness [27, 28]. The Qubit and other bench top 

fluorometers provide relatively quick DNA concentration 

assays that are less impacted by DNA impurities than UV 

spectroscopy [29]. The DNA standards used determine the 

precision of the fluorometric DNA concentration 

measurements [30]. When compared to qPCR, fluorometric 

DNA concentration measurement techniques have the 

benefit of requiring no extra assay development for specific 

species. The lowest observed limit of quantification and the 

fewest samples with values below the technique were found 

in qPCR. The primary burden of using qPCR to quantify 

DNA focus is that strategy advancement, approval, and 

executions take a great deal of time and money. In any case, 

qPCR is the sole technique for deciding the grouping of 

DNA in a blended example.  

 

qPCR:  
Quantitive PCR is an assortment of strategies for estimating 

measures of explicit template DNA successions. In one 

methodology the limiting of a columnist dye (SYBR Green 

I) to twofold abandoned DNA is utilized to measure the 

advancement of the PCR at each pattern of amalgamation, 

and an example looking like remarkable or sigmoidal 

development is recorded until the fluorescence arrives at a 

level.  
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The purity of the DNA extract is of interest because of the 

potential impact of contaminants on downstream assay 

results. Proteins, polysaccharides, and RNA are among the 

contaminants that UV spectroscopy may identify in extracts 

[21]. Inhibition assays of PCR determine whether pollutants 

will interfere with the qPCR detection assay [31]. The 

majority of extract purity ratios (A260/A280 has a range of 

1.8 to 2.0, while A260/A230 has a range of 1.8 to 2.2.) were 

outside of the permissible range (A260/A280 has a range of 

1.8 to 2.0, while A260/A230 has a range of 1.8 to 2.2.), but 

no PCR inhibition was found in the most study. RNA in 

DNA extracts has little effect on downstream applications, 

although it does induce an overestimation of DNA quantities 

detected by UV spectroscopy [21].  

 

 
Figure 2: Linear regression fit performed on the DNA standard curve in the concentration range from 0.1 to 100 μg/mL [49] 

 

High DNA concentration, however not really significant 

returns of absolute DNA, are needed for fruitful hereditary 

examination for SNP genotyping [32]. The 

spectrophotometric approach used in the quantitative 

assessment has a downside in that it doesn't take into 

account the assurance of whether or not the DNA source is 

human.  

 

Limitations of UV Spectrophotometer:  

The main drawback of DNA purity assessments through UV 

Spectrophotometer is the fact that there are no indications 

for various types of contaminants, and no data on how these 

contaminants affect downstream uses. Immaculateness 

examines are additionally at times utilized when explicit 

pollutants are of interest, like distinguishing humic corrosive 

by estimating the UV absorbance of an example at 320 nm. 

[23].  

 

Limitations of PCR:  

Hardly any examinations have investigated the connection 

between extricate quality and execution or potentially 

enhancement of PCR test. PCR inhibitors are frequently 

found in sample matrices such as blood, food, water, and 

soil [33]. PCR inhibitors can bring about bogus negatives or 

misjudges of biological quantities. The susceptibility of 

qPCR measures to restraint changes relies upon the 

polymerase, primer areas, and sequence of the target region 

[34, 35, 36]. DNA fragmentation can reduce the 

effectiveness of qPCR reactions or perhaps lead them to fail 

[37, 38], As a result, the process Limit of Detection is 

greater. Conventional agarose gel electrophoresis is 

frequently used when DNA extracts are tested for shearing 

[39, 40, 41]. For qPCR, a target length of 50-200 bp is 

appropriate [42].  

 

 

2. Discussion 
 

Even though various methods, for example, the utilization of 

clinical dressing cushions and cigarette papers, have been 

used with shifting levels of progress to recover spit and other 

follow proof from the skin, the most by and largely utilized 

methodology is the utilization of sterile swabs [43]. One of 

the most prevalent methods for quantifying DNA is to use 

UV absorbance. This methodology incorporates deciding the 

centralization of synthetic substances in a fluid by estimating 

the absorbance/transmission of light through it. UV 

spectroscopy was used to assess extract purity, an 

independent qPCR test was used to assess PCR inhibition, 

and gel electrophoresis was used to assess intactness. Even 

under identical circumstances, different qualities and 

quantities of DNA are recovered from various people from a 

similar place [44]. Pure DNA quality and sufficient quantity 

can lead to positive results to identify criminals. Still, it’s 

possible that the quality and quantity of DNA are so low in 

some circumstances that it is required to try to enhance the 

extraction product yield. This is especially obvious on 

account of saliva stains. Better quality and quantity of DNA 

indicate the environmental condition also.  

Below mentioned formula is used to compute the 

concentration of DNA:  

 

“Concentration (µg/ml) = A260 reading x dilution factor 

x 50 µg/ml” 

 

3. Conclusion 
 

To sum it up, employing Chelex-100 resin to extract DNA 

from saliva is a more successful extraction technique. The 

updated Chelex process improves the extraction results even 

further. When managing little volumes of fluid salivation or 

spit stains where just a little amount of DNA can be 
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anticipated to be recovered, the modified Chelex approach is 

advised. Salivary DNA purity and concentration were 

determined to be near optimum, indicating that it might be 

used for gene amplification. Saliva might be a superb 

wellspring of DNA and could be used effectively in the field 

of forensic science. This innovative qPCR analysis approach 

does not require any PCR efficiency assumptions or 

calculations. The strategies used to examine DNA separate 

quality and the amount will be controlled by downstream 

application needs and normal wellsprings of downstream 

application inhibitors [45, 46, 47] while streamlining 

recognition tests and choosing which DNA extraction 

strategy to use. The A260/A280 proportion uncovers the 

virtue of the DNA test and might be assessed 

straightforwardly and in a similar measure of time as A260 

alone. A total absorbance range in the scope of 220-1000 nm 

supports the recognition of contaminations and might be 

estimated in under one second for every well.  
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