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Detection of Genetically Modified Genes from Soybean Sprout Products

Sung-Chul Yun'
Department of Applied Biological Sciences, Sun Moon University, Asan 336-708, Korea

ABSTRACT : A total of 219 polymerase chain reaction
tests of genetically modified (GM) DNA sequences in soy-
bean seeds and soybean sprouts were conducted during
2000-2001. No GM gene was found in 96 tests of soybean
seeds. However, either a functional CP4EPSPS gene or the
35S promoter gene was found three times in 2000 and
eight times in 2001, in between 0.01 and 0.17% of soybean
sprout products, in 123 tests. Since the amount of GM
genes was much less than the threshold limit of 3%, none
of the 11 positive soybean-sprout samples needed to be
labeled GM crops. Of these, seven sprout samples were
from domestic seeds and four were from seeds imported
from China. To find the contamination route, the raw
materials, seed surface, floor of the storage room, area
around the selection machine, surface of the packaging
film, and corn powder used in the package were tested.
The 35S promoter gene was detected in only two samples
of the corn powder (0.1%). Although we could not find the
cause of the GM contamination, the sprout package film is
oae possibility. In total, 8.9% of the soybean sprout tests
were GM positive, but the amounts were much less than
the threshold of 3%. This means that there are frequent
false-positives and these would threaten the sprout indus-
try if GMO were decided qualitatively. Food companies
should make their safety data available to the public and
make an effort to address people's concerns about GM
food more openly. In addition, there is a need to establish a
guantitative test for GM genes in sampled water and a
sampling method for raw materials.

Keywords : soybean sprout, genetically modified organism,
CP4EPSPS, 35S promoter, quantitative analysis.
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d 10% o) F7Fst ok FEAk WY Feo] A4S 1998
Hol 895 AlFteE 20029l HAA Au] HAe] 5190
72295 ha7t 542 ¥13 Round-up Ready #%5°] A &
oltk(James, 2002). 3+ 20013E 71EFo = u)Fe) A
oAlx ZeEle AF F 60% o3l GMO 457t TRE 7ol
ATHWolfenbarger & Phifer, 2000). 2157 A GMO A
abkel 25% Heo HEHE T, Qme) 7 s =g
7te] GMO Aato] EASLEA, AlA A GolA A=
GMO F4HEe] HlEe FA43] 718 ™ol

B AR Y] AU di, eevEte] AnirkE
< GMO 958 9 A& A fsdol 71Est=aA] ks
21E gt &= ol viEsl] F7F=], non-GMO &2
29 A 277} 73t GMO A& A 2 7300 o)
A A wEel] kAol ¢hds] FHEX] £ak sk
o} mEb A STkl E GMOE R fEA71L
™, ZpAdejol o] eFovt, AP s oF
Hjoj=AQ] &3l tidt 3-8 7IERE Fo] HAIAE Al
I 9ok 38 IAAE FH 1%Kuiper, 1999), A& 5%
(Hino, 2001)2 viehaic) oiefshd], S-2luel= 2001d 39+
g F, 575, FUEe] 432 WY sk AE o F-sls)
8 583 715X 3%2 AlY Folth

20024 Vo R fEve FUES A5Fe FE A
9 GRA oM AuE e A FAYESE B3
= A Fol 9F 2,000 HECE b5, o] Hiox
FUFT IRV FUYEEes AuE 4 v

2 233 GMO 93 ArllAd 7 4
%A} ZZ(Polymerase Chain Reaction)°] T}
(Wurz et al., 1999). o] ¥He] 542 7H34 (simplicity),
A (specificity), 2812 F=9} 17 (sensitivity)o]&t &
uom, FHxp 2 o] dufjEa Slvk. A HE Fe
A2 B4 #4249 F2[{HRHCP4EPSPS) |
210l 35S promoter® HE3= Ao, HWE
0.1%°]tH(Luthy, 1999). 5 A]7&<lA GMO
Az} Z7ET, FAE 2 AFe) HY
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FUENA Hloj=A W f3Ae] &Y
< AzxHE F ‘I]Ei ARE FUHE 2¥9S Hast
ohJg}, AE YRTS AM8dite AEE An|AelA
ATk 32 Eﬂ“&‘ ZpEo] B9 FAgoA an Fof *@7]74
U, FE9] A, o9t =4, AF Az R Foll Bz
2 3 F ok A dE Fol oped 3R ¥
3 e Gy 2wkl doldd GMO HE7FE7Y
non-GMO ¥ E®ol| Eof 47 HE ZHALIA 03%9] =
A FAA FAgurgo] deht, EHE A T AzAIA
non-GMO #H3& & AlE% S)th(personal communication).

mEh B A7 53L& 200089 5E 20019714 Al E
L A F A 1R ©E FE A
A} AFE BuEy, 4E2E WY FE =Y 3949 F
Tg uoxs Y oRE dAdsiaa) s} tE &Y
H39) F2L T8 A A T 2P AEE HI|AL o
£ Adgesn g9 AF %" °] & I=ES 7] A
3lod AFe AN 53], 26847 e A e &
AR Ay S A @ﬂi A4 2 AFEHer I
Agoax GMO BHA FFRAY Fe4e =
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RE ,;‘%A 42 WY AR @A ARIE 9
A8t a2 iy FatEe] ARA AL
2, 4 %— EAZ, DNA & 2 39| 34 & #AX]
=, o5 L T MEle) HA uhdef Fated 4
Q?iE}(KFDA, 2002). ¥ AN F Aﬂi——l, Az 3 F
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& T Qo] W2 DNAS 39912, SuEe S0
= ¥ DNAS 32390 A9 F £ oq 34, 3
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HEE ¥ NE SUHE MEY

AT fAA WY FAE AR W 208 T T A
o] HxF Ao} A Forell | Aol HAKE AATh

2E 7o FAE FE 2 4ol oF 30 kgol 9830l
shte] AZol =t 53], FAFAM 1A HE si=
FNE T AAE AET AFHEAIAME 40 kg B9 7H
ol 7071HY o) 288 B g AlEe] HES 3l HASA
ok FUEL 128 7o E AlFdlA :Eruﬂﬂ% 300 gr %
o] AEFS 3 HEE AT

AMze| 24 A Eﬁi{al
L8F9 A o AE 30 kg B2 24, 22

9(3), 2004

&3 &, o] F 500 mgg APl &4 AAHIZE 7o
sk =3 FUE SAIE 73, 300 gr 9 A F
e X}ﬁsﬁl‘ﬂg Hsled o 200 gre EVIE B, #F
Egste) HANETE FAFHUG o]E ASS 7 AlEH ¥
2 175 me FE¢4F 89010 mM Tris-HCL, 150 mM
NaCl, 2 mM EDTA-Na, 1% SDS)# 50 ul2| Proteinase,
282 5 M9 Guanidine £ 200 plg 78It ol
e ) 58°ColA 1A1ZF B3, 3,000 rppmeE 5E7 94
ekt

DNA &&

GENEXTRACTINTM-B.C/Kit(Takara, JapanyS AH&-3}3it}.
2 AHE AE AT 300 we FAstd ol 100 we
Solution 12 200 pe] 02% SDS solution 22|32 1 mie]
silica gel solution B7Fkd WakalSiT). 12,000 pmO.E 5
27 Q4188 &, Pelle®] washing solution 300 pl& 7t
8kod filter capE ZATE ©1E T 12,000 pmeE 5E-7H
AR F, AN AAHE F 300 we] washing solution
& #A7bete] T 12,000 pmeE 587 YAEEEE A
< 231 nbEEle] ool A AT T0°CE 7HEE TE
buffer 100 ul& H718 &, 12,000 pmoE 587 Y42
% 1.5 ml wbell DNA THAg FAst APHCR AME-
Eipi=y

PCR 3

PCR Screening Kit for GM Soybean Ver. 2.0(Takara,
JapanyS AHE-319HE Kit®] PCR mixture] DNA sample 4
e ¥3hsle] & 50 pie] PCR mixture® THEUTH Control
2E BF 52 100% GMOS}t non-GMO tiFollA 23k
DNA AE2 7z¥zh A3k, Thermal cyclers 94°CollA 2
B} preheatingdt ¥, 94°CollA] 3027+ denaturation, 60°Ce]]
A} 30%7} annealing, 72°ColA 187t extensions 40 AlolE
rEsldy uke- 24 5 ZulE agarose gelE W79 E S

sk

Hds

1% agarose gelolA pHY X+ 200 bp DNA ladder
marker®t 3 w9 6X loading dye®t &3 10 pl PCR
productZ loading 3] 50VellAl 2087} running SHATH
Positive control> 570 bp, 225 bpellA], Negative control->
225 bpAllA Tt band7} ER1E Tt A EAES #IsHA image

analyzing system®] ©]&-=3]t}.
A
2] A 5AAactin, lectin®t GMO 9 HH A

(CP4EPSPS, 35sCaMV)9] #-4x ZFZF S AFHE &5
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A3, A SEI} BEFEED] TEPRYE V|FOE
AZ ZHzhe] fRA G gopd £ o5 GMO HIEE &
AEITH B A AMSE SR EAEAMIE Y] A
& AE M AARS adE gE ZeEH she
A ds) 4 59 AES F3F FFus A 1285
g o] 83l] WMBAFEEUAATEE)«100%)E =2 F
o] #hol 50%E He 7ot sl A QA7) A
218 dE FeE IS Al APS FPIA, "EAT
7} 50% °jsid wiwt 47ie] AFHAE o8-8l 99% A1F| =0
A 4, SRS =&

L,

an 3 0@

BUE 2HE % 482 GMO #HAL

200020013 98F 2 FUE AFS GMO AP 24,
F 96719] {5F AN E © SRR EdRkse] oA
et whH, F 12379 FUE AE AE T E 2000
Well 371, 20010 871¢] Zzt vk} HA| ZHAF F 4.35%%
6.73%2] WI=2 F12 ¥E A wkgo] VERATH(Table 1).
THE AT AAPES e s ke HIEE 1234 2
AL F 117 2H 8.9%°0 lFE Tt YEFNA EAHA &
A =Y FAAL o]#% e N A"t 2 A7
9] Adl= UHs] FR83 Fg AARIY, &, EEF 45U
Aeshe FUEolE & XPe AXHY F =LAt #4
o] whg & glthe otk T FUE AFEY BloE3H
Edol g FFH 3§ 71F glol FYEH o= GMOE
wAH, SHAIE 5 8.9%7F GMO FUHEC|ER Agje] ¢
B2$ Az ol

Table 1. The number of tests’ for genetically modified organisms
conducted on each sample during 2000-2001.

Soybean Source 2000 2001 Total
Domestic products 19 36 55
Seeds Products imported from China 24 17 41
Sub total 43 53 96

Products made from domestic seeds 50 32 82
Products made from imported seeds 14 17 31
SPprouts Oher brands 5 5 10

Sub total 69 54 123

'The genes tested for to identify GMO were a functional
CP4EPSPS gene and the 35sCaMV promoter.

T do] 43 24A" 179 f3A7 Wy g vk AF
o] ZAAKD, AT AMEE DEF DA, 2hE FHxe F
F, 2813 a3 27 FAEKATHTable 2). ©1E FAAK]
TS 11 BF 3 38R 3%clle X R e
001-0.17%c|g o8 s HAo T g L4z Wy FA 9
7t sle FuEe] oflth o ke 1179 YEF A
£, 200000 AR 37 BT FAHF AME GAIFeAM 2
Fon), 20010l 2AY F 87 5 A 98 IUE
42, FF 7Y YEFC] o= 48FY daHd g
Aol gldek 20008 373 2001 57 5 F 87elA
A ZA Round-up®l] AFAE et E 75 HAAA
CP4EPSPS #4A1F &= o, 200192] 44 ®kE- F 3
AdMr 2A{HR] 358 CaMV promoter F-AAqE A&
HAtH(Table 2).

Table 2. The list of genetically modified genes' detected from soybean sprout products.

Year tested Testing dates Soybean sprout products® Gene detected Average Range
June 30 Domestic product EPSPS gene 0.00% 0.00 - 0.00%
July 4 Domestic product EPSPS gene 0.03% 0.01 -0.07%
2000 July 4 Domestic product EPSPS gene 0.17% 0.10-0.23%
Sub total 3
January 26 Domestic product 35S promoter positive n/a
September 25 Imported product 35S promoter positive n/a
September 25 Domestic product 35S promoter positive n/a
October 6 Imported product EPSPS gene 0.02% n/a
2001 October 6 Domestic product EPSPS gene 0.01% n/a
October 10 Imported product EPSPS gene 0.02% n/a
October 10 Domestic product EPSPS gene 0.01% n/a
November 29 Imported product EPSPS gene 0.08% n/a
Sub total 8

"Both genes (35S promoter and EPSPS) were never detected simultaneously.
*The domestic product was made from domestic seeds, whereas the imported product was made from seeds imported from China.
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WHE FHX} HY o FHA H2FEY

AEFIME Y =Y F127E AN AEHe
Aoz mPolia U 9o AF Ax FAANM FH4 |
9@ A0l EYERlens #5810 2 e S BRI
TH(Table 3). 2001 108 643} 1029 F M9 HAMIA
AEd =g THE AFe] AME 9839 2L ot &
21 1082 98T tia A Wd sk HARE 40 ke
el diste] AFAAEE AABIev, a2 BiE w4k
ZHg ¢ FATHTable 3). =4 B =4t =¢Fo] Sukx)
Z BlYea B]oRE dolRyA MEY UB5F FUL
AFEAYGY AR SIA] Al ZH2Es AL
AtK(Table 3). 53+ FAoA 85T AHT T vEA=
=g TS &Y 1A vhS dolry slo, T8
AL & Qo] fztd ik Ak AApo] g s
B3] Arpt 7SR tHTable 3). YEF #7443 Higo]
Hojols WA 5 olEdH FA T A8 A T
A% EYFAE AT & A TH(Table 3). »FA
o7 IPA B HAL WAEe S5 RS AR
=), g e For e A7 F oAEY FUE
EAA7} tf=27] ol w2 HARKY. 23y olg F 7}
A §45 B BF 0.1%Z &2 35S promoter =% 3
2} Edo] HAFATHTable 3). ZHH 255 EHEo] AL8E
IR FHAA ZoluhE Algel ok =9 1R AARlA
= dEukgol vehA 4sitt.

oxl tlo Hd

= O
B 540

$2¢E25(KOREAN J. CROP SCL), 49(3), 2004

AEFME AT F e =9 A vlolxd #
ol FUE Az A T S5 RN 0.1%= 9w
S-S Holu g Bl YEE non-GMOE WhA|sle T4 &
o] Mol a7Hc) NS B 1) AE £, B3
35S promotor/t HZAE 2001 1€ # 9¥ AR =Y #

it Susha filmoll Eolubes =9 7 A& A
a7 wioltt. ARF AHsu 4F FHH 2ol wiE
AA7E obd FAE #Xl0] EolslE EHolu Bl =Y
FAAE E2lshi AgeAshs 71€0) nigstid 24o] &
7Fssr vt e 2492 sl BEsit d48F 3

o] WHFHA AHAL FAE e 4 golF Aojth
FU FUE 3 S5 T Y 752 A dXoA Y
A, A F 40 kg @9 FUE 2 F Feolds Y
ey v £YFAYE HA fEde vUErE N F
FHA WE FAETe) 2y gldeE 9AR.

71557221 CP4EPSPS 4217} oJtiMFE E£5 3]
= WE Utk o6k FAEAY 8T A=
g A% BAFR A = fAAT dAEA = bl
435%%F 6.75%4] =% Ysitl= 2L GMO 95 &Y
g AT F e AAE Zlolth. AET MEHo] 208 7
3.0 kg Bl SR ¢7] W), S5 S71E Hark A
o AAME FUtel wE AFE A7) el Brisk |
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Table 3. Natural contamination tests after detecting either CPAEPSPS or the 35S promoter.

Source Sample method Sample size (g) Gene detected Average
Lot #1-70¢ 1089.5 not detected
Lot #71-140 985.3 not detected
Soybean seeds

Lot #141-210 987.8 not detected
Lot #211-265 761 not detected
Before wash - domestic seeds 1609.8 not detected
Surface of the seeds Before wash - 1mp011fed seeds 1520.2 not detected
After wash - domestic seeds 1609.8 not detected
After wash - imported seeds 1520.2 not detected
The water after washing - domestic seeds Cannot test®
The water after washing - imported seeds Cannot test
In the The water after soaking - domestic seeds Cannot test
cultivation room The water afier soaking - imported seeds Cannot test
Surface of storage area - imported seeds not detected
Near selection machine - imported seeds not detected

Corn starch powder for domestic products 35s promoter 0.10%

Corn starch powder for imported products 35s promoter 0.10%

Package film® )
The film for domestic products

The film for imported products

not detected
not detected

"The domestic and imported products use different package films.
*Each lot number was assigned to a 40-kg bag of soybean seed.
$GMO genes were not detected in the water samples.
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