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Comparative Evaluation on Qualitative PCR using Different Extraction
Methods for Nucleic Acids on Soybean and Corn Processed Foods
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ABSTRACT — Various kinds of genetically modified organisms (GMO) and processed foods have been
developed during recent years. Genetically modified organisms can be classified into several groups as their
development methods. Generally, GMO has three foreign DNA regions such as gene expression adjustment
region(Promoter), termination region (terminator) and structure gene. Detection of these regions can be done
particularly by polymerase chain reaction (PCR). PCR-based detection can virtually be performed for any GMO
within short of time. The most important prerequisite for the application of PCR-based detection is to decide
abstraction method of efficient nucleic acids. Specially, in the case of processed food, because nucleic acids of
foodstuffs are damaged by heat treatment (sterilization), pressure and fermentation, DNA must be extracted from the
samples prior to PCR analysis. Although many DNA extraction protocols are available, they have rarely been
compared in a comprehensive method. In this study four widely used commercial and non-commercial DNA
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, CTAB, phenol/chioroform system-were compared with respect to the
quality and yield of nucleic acids and insertion genes.
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LEC-1|5-GTGCTACTGACCAGCAAGGCAAACTCAGCG-3' [ref-14
LEC-2|5-GAGGGTTTTGGGGTGVVGTTTTCGTCAAC-3"  ref-14
Zein-1{ 5-GGCCGGATCGTCATGCTCTACA-3' ref-14
Zein-2| S“-TTGGCGTCCGACTTGACCCACT-3' ref-14
358-A|5-AAGGGTCTTGCGAAGGATAG-3' ref-15
358-B| 5“AGTGGAAAAGGAAGGTGGCT-3' ref-15
NOS-I| 5“-GAATCCTGTTGCCGGTCTTG-3' ref-16
INOS-2| 5-TTATCCTAGTTTGCGCGCTA-3' ref-16
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Fig. 1. Result of PCR detection on B-actin from processed soy foods.

A: DNA were isolated from Wizard DNA purification™

system, B: DNeasy plant mini prep™system, C: Phenol/chloroform

system, D: CTAB system, M: 1 kb ladder, Bean paste (1-4 lane), Mixed seasoning (lane 5) Tofu (lane 6), Bean sprout (lane 7),
Soy milk (lane 8), Noodle (lane 9), GMO soybean (lane 10).
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Fig. 2. Result of PCR detection on zein from processed corn foods.
A: DNA were isolated from Wizard DNA purification™ system, B: DNeasy plant mini prep’ Msystem, C: Phenol/chloroform
system, D: CTAB system, M: 1 kb ladder Corn chip (1-4 lane), Frying corn powder (lane 5-6) Mixed seasoning (lane 7), Corn

soup (lane 8-10) Popcorn (lane 11-12), GMO corn (lane 13).
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Fig. 3. Result of PCR detection on 35S promoter from processed soy foods.
A: DNA were isolated from Wizard DNA purification™ system, B: DNeasy plant mini prep ™ 'system, C: Phenol/chloroform
system, D: CTAB system, M: 1 kb ladder, N: Negative Control, Bean paste (1-4 lane), Mixed seasoning (lane 5) Tofu (lane 6),
Bean sprout (lane 7), Soy milk (lane 8) Noodle (lane 9), GMO soybean (lane 10).
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C D
Fig. 4. Result of PCR detection on 35S promoter from processed corn foods.
A: DNA were isolated from Wizard DNA purification™ system, B: DNeasy plant mini prep  “system, C: Phenol/chloroform
system, D: CTAB system, M: 1kb ladder Com chip (1-4 lane), N: Negative Control, Frying comn powder (lane 5-6), Mixed
seasoning (lane 7), Com soup (lane 8-10), Popcom (lane 11-12), GMO maize (lane 13).
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A 8
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Fig. 5. Result of PCR detection on NOS terminator from processed soy foods.
A: DNA were isolated from Wizard DNA purification™ system, B: DNeasy plant mini prepTMsystem, C: Phenol/chloroform

system, D: CTAB system, M: 1 kb ladder Bean paste (1-4 lane), N: Negative Control, Mixed seasoning (lane 5), Tofu (lane 6),
Bean sprout (lane 7), Soy beverage (lane 8), Nuddle (lane 9), GMO soybean (lane 10).
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Fig. 6. Result of PCR detection on zein from processed corn foods.
A: DNA were isolated from Wizard DNA purification™ system, B: DNeasy plant mini prep™system, C: Phenol/chloroform
system, D: CTAB system, M: 1 kb ladder Com chip (1-4 lane), N: Negative Control, Frying corn powder (lane 5-6), Mixed
seasoning (lane 7), Corn soup (lane 8-10), Popcomn (lane 11-12), GMO maize (lane 13).
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