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Comparative Study of DNA Fragment According to Steps of
Genetically Modified Soybean Processed Food
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ABSTRACT - To discriminate between the genetically modified soybean processed foods which were Korean
traditional foods as Beansprout, doenjang, Beancurd (Tofu) and the unmodified one. we had analyzed comparatively
that the loss degree of inner DNA about denaturalization factors in process step as heat or pressure and decision of
suitable PCR primer by size. As a result of having compared about B-actin primer size at 600, 450, 250, 160, 35S
promotor size at 190, 130, Nos terminator primer size at 200, 132 bp by size. B-actin was 160 bp, 35S promotor was
130 bp and NOS terminator was 132 bp effective. As a result of having checked a loss degree of a gene, as for the
bean curd, DNA was mostly preserved well, and the loss of DNA along the processing process was hardly observed
by a processing process. Most DNA of beansprout have moved to trunk after germination stage, and the appropriate
analysis part was judged as the trunk. And the doenjang showed a detection difference of DNA by an operation of
an enzyme among self-life periods. Besides, after 50days, insertion gene was destoryed entirely so that detection was

not possible.
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Table 1. Primer pairs and probes used in this study.

Primer/probe sequence
actin600F 5'- gag aaa aga tga ccc aaa tca tgt-3'
actinb00R 5'-aac ctt aat ctt cat gct get agg-3'
actin49SF 5'-tgg tgt tat ggt tgg gat gg-3'
actind95F 5'-aga tcc aaa cga agg atg ge-3'
actin250F 5'-gag aaa aga tga ccc aaa tca tgt-3'
actin250R 5'-gat tca ggg aaa gaa caa tgt gat-3'
actin160F S'-ctc gac ata ctg gtg tta tgg ttg-3'
actinl 60R 5'-aca tga ttt ggg tca tct tit ctc-3'
35S-190F 5'-get cct aca aat gec atc a-3'
35S-190R 5'-gat agt ggg att gtg cgt ca-3'
358-130F S'-atc att gcg ata aag gaa ag-3'
358-130R S'-aat cca ctt get ttg aag ac-3'
Nos-200F 5'-cga tcg ttc aaa cat ttg gc-3'
Nos-200R 5'-tta tec tag ttt gcg cge ta-3'
Nos-132F S'-ata att gcg gga cte taa tc-3'
Nos-132R S'-gce ggt ctt geg atg att-3'

71004 2447 72T F npfiated 0.1 g% 3709 tube
2 o] 7 DNAFZC] o|§38ith. #28 DNASS
UV-spectrophotometer 3200(Jasco, Japan)Z ©|-&3}o] 260
nmollX A Zate] ARSI 3R F53 DNAT 0.5%2
agrose gel’dollAl S0VE 10085< A7H5sld &9
DNAY AHE 9L st¥oe®, marker®E A-Hind
(Bioneer Koreays A3ttt}

PCREZ

PCRE 913 ukg-891e DNAF SO wat DNASES 20
ngW=E FHSIHTE 9§84 4L 5<PCR buffer 5
ui(TaKaRa, Japan), primer mixture 4 p/(10 pM/w), Taq
DNA polymerase(TaKaRa, Japan) | unit(1 pf), DW 10 w/
2 FF wgddo] 25 wrt HEE AT Template
DNATE #&=o wt 1 w F3=2 348t thermocycler
(Perkin Elmer 5700, USAYE ©|83kd PCRE +33}it}.
PCRZZASZ A cyclediA 1E7F 94°CoAM L 3 &
94°CoA 202, 60°ColA 40z, 72 wielA 30324 37 cycle
S FsIEo, X GAR 72°ColA 887 e &,
4°Collx| PCRAHEE RESIUTE. PCRAMES 1.5% agarose
gel’dollA A 719535 image analysis system(Bioneer,

Koreayg AM&3ted 2HEe] 217] 3 e ERisiit

g8 713=70 g 22| AlH

FAEE= 59 HYL 9351 Blenders ©]g3l] FA
sk 299 100% GMO HEAIEE Non-GMO o
T2 &3] 100%, 50%, 10%, 3%°] H=E 24819
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HAFTXL 358 promotor2} NOS terminator2]
2f0|H AlO|=% Z&EH|W

71EAYRARE A7) st 35S promotor 190,
130 bp, NOS terminator= 200, 132 bp= | 2}sto]
GMO & ol&3le HEAEE vlwg 43 AR 4

(B) 250bp
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(D) 600bp
LN 1 2 3 4 5 P

Fig. 1. Result of PCR detection on Actin from Beancurd (Tofu).

A: Actin primer size 160 bp, B : Actin primer size 250 bp, C : Actin primer size 495 bp, D : Actin primer size 600 bp, L(ladder),
N(negative control), P(positive control), 98-F(lane 1), 213 F(lane 2), | E(lane 3), A3 (lane 4), 1% #F(lane 5).
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(A) 160bp (B) 250bp
LN12345678 9P LN1234567829FP

(C) 495bp (D) 600bp
LN123 45678 9€P LN12 345678 9FP

Fig. 2. Result of PCR detection on Actin from Beansprout.
A: Actin primer size 160 bp, B: Actin primer size 250 bp, C: Actin primer size 450 bp, D: Actin primer size 600 bp, L(ladder),
N(negative control), P(positive control), 'I.L’*Pi 218 (lane 1), =AFE AR 22 (lane 2), =AFF vl 5 (lane 3), FARE 943 (lane
4), FARE A E 23 4% (lane 5), T=F Y& (lane 6), Z=-F Al 2% (lane 7), Z-F Al 59 (lane 8), T3 ¢l F(lane 9)

(A) 160bp (B) 250bp
LN1234567829FP LN1234567889FP
( () 495bp (D) 600bp
LN1234567809FP LN1234567889FP

Fig. 3. Result of PCR detection on Actin from bean paste.
A: Actin primer size 160 bp, B: Actin primer size 250 bp, C: Actin primer size 495 bp, D: Actin primer size 600 bp, L(ladder),
N(negative control), P(positive control), %743 25% ¥1#k(lane 1), 54 11‘2—_1 A (lane 2), 54 59 FA(lane 3), B34 78 A E
(lane 4). 2.3 229 A F-(lane 5), 54 229 I3 (lane 6), 54 62 TF7Hlane 7), B3 339 I5AAE (lane 8), 543 119Y
7Z¥k(lane 9), 54 429 7F(lane 10), _a_,), 64 7R F(lane 11), 23 189 74 A E(lane 12), B F-(lane 13).
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Fig. 4. Result of PCR detection on 35S promotor, NOS terminator by GMO concentration.

A: 35S promoter 190 bp 5%, B: 35S promoter 130 bp 53

, C: Nos terminator 200 bp, D: Nos terminator 132 bp, M: 100 bp

DNA size marker, lane 1: 0.01% GMO, lane 2: 0.1% GMO, lane 3: 1% GMO, lane 4: 10% GMO.

Fig. 5. Result of PCR detection on actin, 35S promotor, NOS

terminator on processed soybean foods DNA were
isolated from Tofu and processing.
A: actin detection B: 35S promotor detection C: NOS
terminator detection, L(ladder), N(negative control),
P(positive control), 4 8- (lane 1), V243 F(lane 2), &
AE(lane 3), 2#3YU (lane 4), A H|F(lane 5).

E drds R AT BEAel Ao s
g Utk B-actin 160 bp, 35S promotor 130 bp, NOS
terminator 132 bpE 43 Zs} B3 Folle WAGA
2491 B-actin®]L} 35S promotor®t NOS terminator7} 2%

z BEFO] AT TR ARFAH F FoUdel o

L N1

23 45678 9P

Fig. 6. Result of PCR detection on actin, 35S premotor, NOS

terminator on processed soybean foods DNA were
isolated from sprouted soybean.
A: actin detection, B: 35S promotor detection C: NOS
terminator detection, lane 1: Korean soybean, lane 2:
bean sprout 2 days, lane 3: Bean sprout 5 days, lane 4:
Final bean product, lane 5: keeping 4 days, China
soybean source (lane 6), China soybean sprout 2 days
(lane 7), China soybean sprout 5 days (lane 8), China
soybean sprout final product (lane 9).
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Fig. 7. Result of PCR detection on actin, 358 promotor, NOS

terminator on processed soybean foods DNA were
isolated from Beanpaste and processing.
A: actin detection, B: 35S promotor detection, C: NOS
terminator detection, L(ladder), N(negative control),
P(positive control), %43 5 ¥ F(lane 1), 410 &
Zlane 2), =4 20¢ ¥ F(lane 3), . 508 A
FE(lane 4). 2 & 784 & A A F(lane 6), Y E F(lane
6).
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Fig. 8. Result of PCR detection on actin, 35S promotor, NOS

terminator on GMO soybean foods DNA were
isolated from Beanpaste and processing.
A: actin detection B: 35S promotor detection C: NOS
terminator detection, L(ladder), N(negative control),
P(positive control), 10¥-(lane 1), 20%(lane 2), 30%-(lane
3), 40%-(lane 4). Not treated(lane 5).
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