J. Korean Soc. Appl. Biol. Chem. 48(4), 331-334 (2005)

CHA 7HK DNA =&Y 28t S35 dE % 7I8AES

Ol23|' - £5/M - ZUME - 0|2Y' - 0|85 - WM3|' - ah3l|Z’ - YA+
st sta AR shea T, ) Ee)oREetay JEte

Comparison of the Efficiency from Raw and Processed Corns by
Five Different DNA Extraction Methods

Hun-Hee Lee', Hee-Sung Song, Jae-Hwan Kim, Woo-Young Lee', Soon-Ho Lee',
Sun-Hee Park', Hye-Kyung Park' and Hae-Yeong Kim*

Institute of Life Sciences & Resources, Kyung Hee University, Suwon 449-701 Korea
"Team of Nutrition Evaluation, Korea Food and Drug Administration, Seoul 122-020 Korea

Received October 19, 2005; Accepted November 25, 2005

In this study, the effects of five extraction methods for raw and processed corns were compared
with respect to the integrity, yields and quality of DNA extracted from them and the results were
assessed by PCR analysis. From the comparison of five extraction methods, DNA integrity showed
a similar pattern. Amounts of genomic DNA obtained from the five extraction methods varies from
0.25 pg to 234 ug per 1 g sample. The DNA vyield extracted with CTAB method and DNeasy Plant
Maxi kit is greater than that obtained from other extraction methods. These results would be
applicable for the selection of an adequate extraction method for specific samples.
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Fig. 1. Agarose gel electrophoresis of genomic DNA extracted from
non GM Maize (Raw, A) and MONS810 Maize (Raw, B). lane M,
100 bp DNA ladder; lane 1, CT; lane 2, QM; lane 3, PM; lane 4, PC;
lane 5, IG.
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Fig. 2. Agarose gel electrophoresis of genomic DNA extracted from
non GM Maize and MON810 Maize with CT (A), QM (B), PM
(C), PC (D) and IG (E). lane M, 100 bp DNA ladder; lane 1 (non
GM) and 2 (MONSI10), Raw; lane 3 (non GM) and 4 (MONSIO0),
Autoclaving; lane 5 (non GM) and 6 (MONS810), Baking; lane 7 (non
GM) and 8 (MONS810), Frying.
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Table 1. DNA quantity extracted per 1g of maize powder with five different extraction methods

pe/apply Raw Autoclaving Baking Frying
g min  max mean+ SDV min  max meant SD min  max mean=t SD min  max mean=SD
CT 112,50 234.00 175.08+42.18 87.50 22975 140.79+59.19 8050 106.75 9371+11.58 26.75 8875  58.08+24.80
oM 7150 11400 91334+20.18 20.00 10650 599243804 21.50 5350 43.67+12.51 18.50 50.00 38.92+10.84
PM 2625 4725  3175+784 6.50  12.00 9.08+2.48 250 1525 10.38+4.31 550 825 6.96+1.11
PC 4.73 6.36 5.56+0.58 1.33 2.85 1.96+0.55 0.60 1.64 1.29+£0.41 136 220 1.88+0.38
IG 3975 9100 572142138 025 11.00 5.04+4.03 125 550 3.83+1.85 175 19.50 8.461+6.27

YSD: standard deviation

Fig. 3. Agarose gel electrophoresis of PCR product obtained from
genomic DNA of non GM Maize and MON810 Maize with CT,
OM, PM, PC and IG. lane M, 100 bp DNA ladder; lane 1, Raw; lane
2, Autoclaving; lane 3, Baking; lane 4, Frying. The primer pairs used
for SSIIb-3 (114 bp).

Aok 2 FRISISITh E3h, thE A&l s 7hgewr)
=3 7REAZRe] 499 baking®] A$-, TRE 7RExo

B ¥ DNAC] Mg o Wo] Raj7h dojt Aoz &ely
ArkFig. 2). o218 Aipk= 7%l B ® 5 9 7FE2E|
el #E DNA ez fARsE Aajo|th'9 Bagsgeo] 9

;

i

34S AA e 48 RS 7HEEE AR NEY B

°J& DNAFZHo] =, A om we Rl PM,
PC, IGE 98 AEoME B2 588 RAATKTwble 1). T,
DNAZAIA 718 o] BaiE 2oz WAW baking| 52
DNA%e] fryingAl =] Hlsl @& 2oz vepgtl oA
fryingZFg-ollA ARSI oilo] DNAFEES AeiAZ17] w&

ol o= Hlth oJASZH autoclaving, baking, frying 71
S DNAY| &35 2wt ope), <ol =2 A &
o

=

2527F DNAS] WAel B 93de Erhe 2 30g 5 9l
Aet. ZAzke] FEe] wl FE40] Afol7b IA, BE
oA AL vt 349 DNAZE 28U 218 21g)
At 57FA DNAFEWY Folle CTABYHS ©l83 Wol
7Y B DNAE 4 v AlE eyt 22y,
o] 7 =& CTABYHY 28k DNAFEL B2 A7k] &
£F ®uot olg}, phenolt chloroform 53 22 /7|8 &
ARgElor gtk TS TR Slo, QMo tiAE & 9

= WO AlelHt)
PCR ¥4, 7717 o= F29 z171e] DNAS d4%
Q0ng/u)E 48] template® ©]E-3tL 2] WA
AL zSSHh FAAPYE FEAE = primerS ©]-&-shd
PCR3F A}t Ae] Aol7} gl2-S gRlsksint. ot PMEE
Z FZ¥ DNAEY PCR ZAFelA baking, frying 7+ 27
o] Y18} autoclaving 71& =716 Hal =9 22 PCR 4H=
o A Aoz BelHATHFIg 3). PCRE DNAY EA YY)
Aol JRAR] primert Agst] dojuhz whgolrt wiek
71l ol 9ele] YX|olA DNAZE FHe w92 w3 wH
PCRe] 413 (polymerization) #-8-& Aaliste] A5t S48
9] o] ZolEm Ao AMPAMA=E FTFE FA Dt uiR
o] PCRAA FE4HES] FAQl Aol Aot iy <
=

E 5 9
Whg-& ERHGIEE. ol2f3 PCR $49) FH40 2 olgd

o] WAH-EAAL ZSSIPE single copy FFAAEA HAE|o
o, @A fEluEelA SR Seae] B, AR
of AREETL Ukl oA Al A2005-3%).

%

SETE DNAFZES alon, 3549 DNAS 34, &



334 o1FS] - FEA - A - 0)$)

- o) -

R RREIT

el Ael7k A9l gle Ag FElsisiont, zizte] Ages
TE% #25 DNAY % AE g@ 025 ueE] 2340 g7l

- Tkl Vel 7R WRe R 84 AJ8EC] DNA
FZ% 43, CTABHI} DNeasy plant Maxi 71EE o]&
3 DNA F&o] =2 588 EME}

pil

iy

mlm é

Key words: DNAFZ, GMS4257, PCR

m
I3k

i

1. USDA (2005) World Agricultural Supply Demand Estimates,
WASDEA4,

2. Clive, J. (2004) Preview: Global status of commercialized
biotech/GM crops. ISAAA briefs No. 32, ISAAA: Tthaca, NY.
3. Ministry of Agriculture and Forestry (2000) Regulation
concerning the compulsory labeling of genetically modified
agricultural organisms. Ministry of Agriculture and Forestry

regulation. No. 2000-31.

4. Korea Food and Drug Administration (2001) Regulation
concerning the compulsory labeling of foodstuffs and food
ingredients produced from genetically modified organisms.
Korea Food and Drug Administration regulation No. 2001-43.

5. Bertheau, Y., Diolez, A., Kobilinsky, A. and Magin, K. (2002)
Detection methods and performance criteria for genetically
modified organisms. J. AOAC. Int. 85, 801-808.

6. Vollenhofer, S., Burg, K., Schmidt, J. and Kroath, H. (1999)
Genetically modified organisms in food-screening and specific
detection by polymerase chain reaction. J. Agric. Food Chem.
47, 5038-5043.

7.Kim, H. J, Park, S. H. and Kim, H. Y. (2001) Study for
detection of glyphosate tolerant soybean using PCR. Korean J.
Food Sci. Technol. 33, 521-524.

8. Hur, M. S, Kim, J. H,, Park, S. H,, Woo, G. J. and Kim, H.

11.

12.

14.

15.

Y. (2003) Detection of Genetically Modified Maize Safety-
approved in Korea using PCR. Korean J. Food Sci. Technol.
35, 1033-1038.

. Lee, S. H, Park, Y. H,, Kim, J. K., Park, K. W. and Kim, Y.

M. (2004) Qualitative PCR Method for Detection of
Genetically Modified Maize Lines NK603 and TC1507. Agric.
Chem. Biotechnol. 47, 185-188.

.Rogan, G J, Dudin, Y. A, Lee, T. C., Magin, K. M,

Astwood, J. D., Bhakta, N. S., Leach, J. N., Sanders, P. R. and
Fuchs, R. L. (1999) Immunodiagnostic methods for detection
of S-enolpyruvyl-shikimate-3-phosphate synthase in roundup
ready soybeans. Food Control 10, 407-414.

Trifa, T. and Zhang, D. (2004) DNA content in Embryo an
Endosperm of Maize Kernel (Zea mays L.): Impact on GMO
Quantification. J. Agric. Food Chem. 52, 1044-1048.

Peano, C., Samson, M. C., Palmieri, L., Gulli, M. and
Marmiroli, N. (2004) Qualitative and Quantitative Evaluation of
the Genomic DNA Extracted from GMO and Non-GMO
Foodstuffs with Four Different Extraction Methods. J Agric.
Food Chem. 52, 6962-6968.

. Lee, C. H.,, Kim, D. C., Chun, J. H,, Kim, C. J,, Kim, J. B,,

Kim, J. D. and Son, J. C. (1987) Food Extrusion Technology.
Yu-Lim Publishing Co., Korea.

Harn, C., Knight, M., Ramakrishnan, A., Guan, H., Keeling, P.
L. and Wasserman B. P. (1998) Isolation and Characterization
of the zSS/la and zSSIIh Starch synthase cDNA clones from
Maize Endosperm. Plant Mol. Biol. 37, 639-649.

Meyer, R. (1999) Development and Application of DNA
Analytical Methods for the Detection of GMOs in Food. Food
Control 10, 391-399,

. Kim, M. Y, Kim J. H, Park, S. H., Woo G J. and Kim, H.

Y. (2003) Monitoring of Genetically Modified Soybean and
Processed Foods in Korean Market using PCR. J. Korean Soc.
Agric. Chem. Biotechnol. 46, 344-347.



