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Detection and analysis of import and export of Genetically Modified
agricultural products in China
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Abstract To investigate the imported and exported Genetically Modified agricultural products and to analysis the
detection situation of Genetically Modified agricultural products,and to discuss the relationship between the detection
situation of Genetically Modified agricultural products and Genetically Modified ingredients, fluorescent PCR were used
to detect Genetically Modified ingredients from 425 agricultural samples. Results showed that Genetically Modified
ingredients were detected in 36 agricultural samples, with a positive rate of 8% . The genetically modified ingredients
detected were mainly from soybean, rice, corn and canola samples. The research concluded that Genetically Modified
ingredients were identified in in both imported and exported agricultural products in China. In those imported agricultural
products, soybeans.corn and its products were among high-risk products containing Genetically Modified ingredients. In
the exported agricultural products, rice and its byproducts were high-risk products containing Genetically Modified
ingredients.

Key words import and export; agricultural products; Genetically Modified; detection

http: // xuebao. cau. edu. cn
DOI:10. 11841/j. issn. 1007-4333. 2014. 03. 06

BE& 5L N TR EOAR A H R S A b L Y
J7UZ L S B R PR i 3 T A= I AN B 3 R ik
AN A . 2009 4F 42 BR e JE DI AR ) b A 1o AR
5% 1. 34 12 hm*, b 1996 4FAY 170 J7 hm” # K 80
7 o 100 AR DR P 90 O SR R T & 238 BT
FiC o SR i DR TR 4 1 AN A A T

Wi H 9
HEIH .
R (Ea
i AR

2013-11-12
TR B K 96 % JR BHIF I 4 38 H (ZH2011-6)

P (A5 55 56 D B i 48 A i) R R B AN S K
Ao A e 20T X 1 — AN BT PR B I A [
Gy & T — R B I 56 H B 2L 7= il (1 45 1
TS AN L SR B e TR B L7 S AT AR T S B A
HEB NN AL ® S, 2002 4F R E AL
M AT AT 9 A Ml B 3 PR A s U B R ) B

e AE, TR, & 2B 25T . E-mail: cxweg@163. com
MERE R, EENFE ML 2R . Email: fjwzhuhai@aliyun. com



44 hoE kR R R R 2014 4F %5 19 %

Xt 5 K2 17 Fhy= g b AT AR IR

(7] BT 5 B R 43 1 A 7 5 T T R A
A = L 2006 A E A 7E AR E T E) RRCU
FR K il e s 2R B A B R Ay . TR M
B 1T 2] H AR 9 oK S R B R RE Y ) R
2009 4F , B A8 X T 7 8 B A oK i 2E AT A DU B
RIA 17 A 0 oK ) a5 R 2t e 0
FERK B4 . 2011 4F A7 26 A v [ i E 3] RO
T R R T HE A E OK A BT
#L,2011 4 12 7 23 HL.BRBEE I A#REA T 2011/
884/EU S P f7 P il At 2008/289/EC Z s 8L, K¢
it A A Y L B T A A v DR R I
Bt L DAL 2 o 6 v R AR S BRI AR R TR A
Bk .

i A B PR 7= b A I 3k 0 6 B P TG DU A
DNA K, DNA K50 75 32 45 # B PCR A% g B[ i
1 (Southern Blot) |, 2 [R5 A . B 40 45 BE i |, ik 32
(CGE) B ZUM AR 438 ¥ (HPLC) | iU ¥k L 52 i 3¢
Jt PCR 3548, Hoop, & ¥l PCR J7 ik M 52 B %€ )6
PCR ¥ PRUHAPR S 7 L 0 322 10 B Ay G ) 9 3
PRI 23 04 1 18 D7 9 O 9 0 FH 3 4% i G S IR £
A I T HE R B PCR 78 PCR ¥ 3 5 2
5 7R A 28 TG Y S O B g R L i S A
%t PCR # A, i T T TagMan #4258 T
G0 1 o B 1 R R AR L RIS AS TR XF PCR =9 47
Je SIAL B AT A8 ST Y s ROR FE e T ARG S R
ML

PRIt I P 2 5 DR A 7= it bR sk SR A0 1 R 0 7 3%
Xof 7 e DRLAR 7= AT o BT 9 - A 80 A L G 1
R X 2 S DRI 5 %) G TR A A Rk R
GELEFE] S A R TT A RAT PR B R R AR

B X T 3 A RIED i T Al 2R B B 5 )
BE 2 5 B AT+ B L

1 #HH5RFE

1.1 %38

T A R B OHL 3K18 AL f# [ Sigma 43 ] 5
gl 7k 4b B 2% Milli-Q plus, ¥ FH; B & PCR 1%
MyCyclerTM, % [E Bio-RAD A & ; 13k {Y POWER
Pac300, % [E Bio-RAD 2\ & ; #E it # Uk 8114 53 BT &
45 2000 %1, 2 [# Bio-RAD 2\ 7 5 18 i #% J& » Orbital
shaker, Thermo Forma,3€ [H ;7500Fast LA} 752 Y6 58
it PCR Y, € H ABI 24+,
1.2 #RIRERF

CTAB 422 vpi (20 g/L CTAB, 1. 4 mol/L
NaCl, 0. 1 mol/L Tris, 20 mmol/L Na,EDTA,
pH 8.0);CTAB VL & vh i (5 g/L CTAB, 0. 04
mol/LL NaCl); TE 2& # #% . Tris 0. 01 mol/L,
Na, EDTA 0. 001 mol/L, ] HCI & NaOH 3 pH
F 8. 0; F B . Waters-DEPC treated, [ ¥ 4= T.;
F AW K:20 mg/mL; NaCl & # . 1. 2 mol/L; Gk
WE VAT 5N B AE A LR 2t E i PCR R
7 & : TaKaRa Premix Ex Taq2 X ; Ju 3 H B 5% L H
KE(RRSI/GTS 40-3-2) , B HK R 4K 1 5,
5 EL P K MONBS10, it B 2 71 K & MON89788,
LUK FEREE 6 5, % 5L KRS o I A, AR SE 50
A BE A 5 R R R A S R B AR 3Rt
425 By,
1.3 5|

ok e TR 7= 5l ARG T S s v HR R B 9 5
PIEESN RIEE NSO AT TR T 6 5
(KF6) fI sz I A5 (KM 1 51 115 B . 5% 1,

%1 KF6 #1 KMD 3|#%
Table 1 Primers of KF6 and KMD table

00 FE81 (5'-3") 4k / (nmol /L) W&
Detection gene Sequence(5'-3") Final concentration Use
KF6 cgtagtacgtaccgeegtgtg 400 HILUKRERLF 6 5 b F 45 5 1 3 DR G U
ttagtgcagatgcatgaatcge 400
agcatggttctcagtacaacgegega 200
KMD tccgeaatgtgttattaagttgtcetaa 400 e MR R i R R S R R
ccgatatgectgeccatet 400
cgtcaatttgtttacaccacaatatatcceg 200
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Table 2 Reaction system of PCR experiment

W 4 B ek i

Reagents name Final concentration
TaKaRa Premix Ex Taq 2X 1X
519 (L) 0.2~0.8 pmol/L
19 CF 8 0.2~0.8 pmol/L
WA 0.1~0.4 pmol/L
DNA # 4 5l
#hok = 25 pL
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Table 3 Reaction condition of PCR experiment
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Table 4 Positive result of import of genetically modified sample

A2 FE i 44 FR LORUERES A U5
Number Sample name Test results Source
1 # #k Wheat bran ¥ th W2012 , Lection, NOS,CTP-CP4 ; X4 11} BAR ,Ubiquitin piign|
2 # %k Wheat bran Ky Wx012, Lection, NOS,CTP-CP4 ; £ %5 1t BAR ,Ubiquitin biigm
3 F kA Corn flakes ity 18S rRNA ,NOS,CaMV35S ; £ 41y NPTl ,FMV35S fiign|
4 KK Rapeseed meal ¥ 4 PE3-PEPcase ,NOS,CaMV35S ,NPTIl ,FMV35S biigm
5 SEFFH Rapeseed meal ¥ iy PE3-PEPcase , NOS,CaMV35S ,NPTI[ ,FMV35S Eiign|
6 /NZE ¥ Wheat flour Ky Wx012 , Lection, NOS,CTP-CP4 ; £ 1y BAR ,Ubiquitin Brign|
7 /NFE K Wheat flour Ky s Wx012 , Lection, NOS,CTP-CP4 ; £ %5 1t BAR ,Ubiquitin biigm
8 i}y Fish meal ¥ty Lectin,CaMV35S ,NOS,CP4 EPSPS,CTP-CP4,FMV35S biidm
9 %k Corn soup ity Zein,CaMV35S ,NOS,NPTIl ; k¥ 4 BAR,PAT Fiigm
10 /NFE Ky Wheat flour Kty Wx012 , Lection, NOS,CTP-CP4 ; £ 45 i1t BAR ,Ubiquitin biig |
11 /NZE K Wheat flour ¥ Wx012, Lection, NOS,CTP-CP4 ; £ %5 1t BAR,Ubiquitin i
12 % M JF s Protein powder K Lectin,CP4-CTP ,NOS,CaMV35S Brig |
13 1 Fi#r Protein powder o Lectin, CP4-CTP ,NOS,CaMV35S prign
14 E k¥ Protein powder ¥ Zein,CaMV35S ,NOS,NPTIl ; k# i BAR,PAT i}
15 FH Wheat bran ¥ty Wx012 , Lectin, NOS ,Ubiquitin , CP4-CTP ; F # i BAR P
16 i}y Fish meal ¥ Lectin,CaMV35S ,NOS,CP4 EPSPS,CTP-CP4,FMV35S biigm
17 E kK F Corn flakes ¥ Zein, NOS,CaMV35S ,PAT; F ¥ NPT ,BAR 0
18 i}y Fish meal ¥ 4 Lectin, NOS,CaMV35S ,CP4 EPSPS ,CTP-CP4 biigm
19 i 4} Fish meal ¥ Lectin, NOS,CaMV35S ,CP4 EPSPS,CTP-CP4 biigm}
20 FEH ik Protein powder ¥y Lectin,CP4-CTP ,NOS,CaMV35S prign|
21 i}y Fish meal ¥ Lectin, NOS,CaMV35S ,CP4 EPSPS ,CTP-CP4 biigm
22 E kit Corn residue ¥ Zein, NOS,CaMV35S ,PAT,BAR; £ 1y NPTI o
23 F K Corn flakes Kty Zein, NOS,CaMV35S ,PAT; &t NPTl , BAR o
24 E k3K Corn ball ¥ Zein, NOS,CaMV35S ; K4 t BAR,PAT,NPTI i
25 )i ¥ Protein powder il Lectin, NOS,CaMV35S ,CP4 EPSPS ,CTP-CP4 i}
26 HEHF K Protein powder ¥ Lectin, NOS,CaMV35S,CP4 EPSPS,CTP-CP4 i |
27 iy Fish meal ¥ Lectin,CaMV35S ,NOS,CP4 EPSPS,CTP-CP4 ,FMV35S biigm}
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Table 5 Positive result of export of genetically modified sample
Ak B il 24 B K I 45 KR
Number Sample name Test results Source
1 K #5 Rice stick K 1 Gos9 s NOS,CryIA(e) /nos; Kk iy CaMV35S o
2 KB Rice stick Kty 18SrRNA . NOS,NPTIl s Kkt CaM V35S, FMV35S Ho
3 K H Rice stick Kt Gos9 . NOS,CryIA(e) /nos; KKy CaMV35S Ha
4 K #5 Rice stick Kt 18S rRNA ,NOS,NPTIl ; K£#: iy CaMV35S,FMV35S Ha
5 % Rice ¥ Gos9 s NOS,CaMV35S ,CryIA(c) /nos, KeFeng6 s
6 F K Rice it Gos9 , NOS,CaMV35S ;K # H CryIA(e) /nos Ha
7 K #5 Rice stick K Gos9 s NOS,CryIA(e) /nos; KKy CaMV35S i
8 K#r Rice stick i Gos9 s NOS,CryIA(e) /nos; KKy CaMV35S i
9 KK Rice it Gos9 , NOS,CaMV35S,CryIA(c) /nos, KeFeng6 H A
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