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DNA Analysis of Isolated Chicken Nugget Using a Modified Mericon Kit (Qiagen)
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	The quality test of isolated DNA is one of the important steps in conducting PCR-based or real-time PCR-based molecular analysis. The purpose of this research is to see the quality of isolated DNA extracted from samples of processed food products from chicken meat (chicken nuggets). The novelty aspect of this research is the DNA isolation technique which is modified from the manual kit used to produce good quality DNA isolation results. The extraction method used to perform DNA isolation was the centrifuge column extraction method using a modified Mericon food kit. Analysis of DNA quality was measured using a nanophotometer, where the analysis of DNA quality was analyzed based on the parameters of concentration value and purity value. Data analysis was carried out using an average test of the concentration and purity values ​​obtained from measurements using a nano photometer. Based on the research data, it is known that the modifications made to the Mericon food extraction kit resulted in a concentration value of DNA isolation greater than 20 ng/µL, in the range of 1042.2 – 1598.4 with an average concentration value of 1295.1 ng/µL. While the value of the purity of the isolated DNA was in the range of 2.04 – 2.13 with an average value of 2.10. So based on these data, it can be concluded that the results of DNA analysis extracted using a modified mericon food kit showed the good quality of isolated DNA.


1. Introduction
The quality test of isolated DNA is one of the important steps in conducting PCR-based or real-time PCR-based molecular analysis. One way that can be done to produce high-quality DNA isolation results is to optimize the method of the extraction kit that will be used. The success of the optimization phase of the method will support the success of the analysis during testing. Optimization is done to determine the level of accuracy and effectiveness of a kit that will be used.
Many studies have been conducted to analyze the quality or quality of DNA isolated from several processed food products such as processed soybean products (DiBernardo et al. 2007), salted fish (Sophian, 2021), crabs (Sophian et al. 2021), Tomatoes (Piskata et al. 2019). There are many kits on the market for use in DNA extraction, making testers many options for using DNA isolation techniques to support the molecular testing process. However, an optimization stage must always be carried out to see the performance and toughness of a kit.
The novelty aspect of this research is the DNA isolation technique which is modified from the manual kit used to produce good quality DNA isolation results. The purpose of this research is to see the quality of isolated DNA extracted from samples of processed food products from chicken meat (chicken nuggets). This research, is expected to be a source of information and reference for similar research so that it can contribute to the value of knowledge for researchers in the field of testing for authentication or detection of species DNA using PCR-based molecular techniques or real-time PCR.

2. Methodology
2.1 Materials
The materials used in this study were chicken nuggets, NFW (Nuclease Free Water), 96% Ethanol (Merck), and a DNeasy Mericon Food extraction kit [Qiagen].

2.2 DNA Extraction Procedure
Weigh the sample weighing 20 mg then put it in a 2 mL centrifuge tube, add 700 µL lysis buffer and 30 µl proteinase K. Incubate in a thermoshaker at 70 C for 60 minutes. After the incubation process is complete, then it is centrifuged at a speed of 14000 rpm for 5 minutes. Pipette 350 µl supernatant and put in a new 2 ml centrifuge and add 350 µl 96% ethanol. Homogenization by vortexing for 10-15 seconds, then transferring 700 µl of sample suspension into a spin column and centrifuging at 14000 rpm for 1 minute. Discard the collection tube and transfer the spin column to a new collection tube and add 600 µl of wash buffer AW2 then centrifuge at 14000 rpm for 2 minutes. Discard the collection tube and transfer the spin column into a 1.5 mL centrifuge tube and add 100 µl of NFW elution buffer and then centrifuge at 14000 rpm for 1 minute. Discard the spin column and store the sample in a 1.5 mL centrifuge tube. The next step is to analyze the quality of the DNA isolated by measuring using a nano photometer. 

2.3 DNA Quality Analysis 
Analysis of DNA quality was measured using a nanophotometer, where the analysis of DNA quality was analyzed based on the parameters of concentration value and purity value. The quality of the isolated DNA is good if the concentration value is greater than 20 ng/ul, while the purity value measured at wavelength A260/A280 is in the range of values of 1.7-2.1.

2.4 Data analysis
Data analysis was carried out using an average test of the concentration and purity values obtained from measurements using a nano photometer (Sophian & Syukur, 2021; Sutanta et al. 2021; Wulan et al, 2021).

3. Result and discussion
3.1. Result
The results of DNA isolation obtained DNA concentration values in the range of 1042.9 – 1598.4 with an average concentration value of 1295.1. The purity value of isolated DNA is in the range of 2.04 – 2.15 with an average purity value of 2.10. Complete data as presented in table (1) below.
Table 1. DNA Isolation Nano Photometer Data
	No
	Concentration
	Purity

	
	
	A260
	A280
	A260/A280

	1
	1182.8
	23.656
	11.154
	2.12

	2
	1187.8
	23.757
	11.320
	2.10

	3
	1187.4
	23.748
	11.258
	2.11

	4
	1570.2
	31.404
	14.888
	2.11

	5
	1583.0
	31.661
	15.017
	2.11

	6
	1598.4
	31.967
	15.139
	2.11

	7
	1264.0
	25.280
	12.011
	2.10

	8
	1268.8
	25.376
	12.059
	2.10

	9
	1274.6
	25.429
	12.225
	2.08

	10
	1147.6
	22.951
	10.820
	2.12

	11
	1147.5
	21.955
	10.750
	2.04

	12
	1139.8
	22.796
	10.775
	2.12

	13
	1559.8
	31.197
	14.516
	2.15

	14
	1456.8
	29.136
	13.832
	2.11

	15
	1473.3
	29.466
	14.100
	2.09

	16
	1042.9
	20.859
	9.9330
	2.10

	17
	1055.5
	21.110
	10.061
	2.10

	18
	1059.2
	21.183
	9.9220
	2.13

	Average
	1295.1
	25.840
	12.272
	2.10



The data diagram of the purity analysis results read using a nano photometer at the A260/A280 ratio can be seen in Figure (1) below.

 
Figure 1: The results of the analysis of the purity value at the ratio A260/A280
The data shown in Figure (1) is the value of the purity read using a nano photometer at the ratio A260/A280. From these data, it can be seen that the value of the variation on the sample is quite diverse where the value of the A260 ratio is in the range of 21,110 – 31,967 with an average value of 25,840 and the value of the A280 ratio is in the range of 9,922 – 15,139 with an average value of 12,272. The value of the A260/A280 ratio is in the range of 2.04 – 2.13 with an average value of 2.10 (Eppendorf, 2016; Sambrook et al 1989; Qiagen, 2020).

3.2. Discussion
This research was conducted by modifying the mericon food kit extraction method by replacing the binding buffer PB with 96% ethanol and elution EB with nuclease-free water (NFW). The results showed that the value of the concentration and purity of the isolated DNA was quite varied, but it can still be said to have good DNA quality when viewed from the data presented in table (1). Several studies have shown that the optimum value of DNA purity at wavelengths A260/A280 is in the range of 1.8-1.9, while RNA is in the range of 1.9-2.0 (Eppedorf 2016), in the range of 1.8-2 (Kriby 1990; Sambrook, 1989) which states that DNA extraction results. If seen from table 1 above, the purity value that is read at wavelength A260/A280 shows a value of 2.10 which indicates that there is RNA contamination in the resulting DNA isolation (Sophian 2021; Sophian et al. 2021).
In carrying out DNA isolation, the lysis stage is the initial stage which plays an important role in supporting the success of the DNA isolation process. At this stage, the lysis process assisted by the proteinase K enzyme plays an important role. The proteinase K enzyme will only be active when incubation occurs at a temperature of 65-70 C. Therefore, in several studies using this method, it is sometimes necessary to optimize the method before using it. Research conducted by Christensen (2012) shows that it is known that at a temperature of 65 C, lysis will work well when incubated for 3 hours or more. If the incubation time is below 3 hours, the lysis process cannot take place completely.
The next stage after lysis is binding. In this method, this step is modified to produce a binding process with the help of alcohol in the form of 96% ethanol. The data generated, shows that the binding results are going well, as evidenced by the detection of a very high concentration of isolated DNA in the range of 1042.9 – 1598.4 with an average concentration value of 1295.1. when viewed from the research of Sophian (2021), isolated chicken nuggets showed a different concentration value from the research conducted. The value of the isolated DNA concentration can indicate the success of the DNA isolation technique used.
After passing the binding stage, the next stage is washing. This step was carried out 2 times to remove the remaining salt of alcohol and phenol. After passing through the washing, the sample was eluted using an elution buffer. In some kits, the elution buffer can be modified by using nuclease-free water (NFW) as the DNA elution solution.

4.  Conclusions & recommendations
Based on the research data, it is known that the modifications made to the mericon food extraction kit resulted in a concentration value of DNA isolation greater than 20 ng/µL, in the range of 1042.2 – 1598.4 with an average concentration value of 1295.1 ng/µL. While the value of the purity of the isolated DNA was in the range of 2.04 – 2.13 with an average value of 2.10. So based on these data, it can be concluded that the results of DNA analysis extracted using a modified mericon food kit showed the good quality of isolated DNA.
The recommendation suggested in this study is that it is necessary to test the methods that have been used on food products with complex matrices to ensure that the performance of the method can be recognized for its toughness before being used as an official method to be validated. 
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