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Abstract: In order to understand the condition of genetically modified soybean products on the market in Chaozhou City, the soybean
products in the main markets were randomly purchased for testing. The DNA components of soybean products were extracted by modified
CTAB method, and OD values were measured by nucleic acid protein analyzer. The exogenous genes CP4-EPSPS, NOS and CaMV35S were
detected by qualitative and real-time quantitative PCR. A total of 29 soybean products sold in the main markets of Chaozhou City were
investigated and tested. The results showed that the concentration and purity of DNA extracted from soybean products were higher, OD,¢
1/ODago i Tanged from 1.9 to 2.1, and the concentration of extracted DNA reached more than 200 ng/uL, which could basically meet the test
requirements. More than half of the tested soybean products contain genetically modified ingredients. Except for Darunfa Supermarket’s
soybean products, there are no food labels for soybean products, and whether GMF labels are required for all soybean products or not. The
implementation of GMF labeling system is still in the initial stage, and a strong market supervision mechanism should be established in China.
Therefore, we must attach great importance to the implementation of the GMF labeling system and the corresponding market supervision.
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Table 1 Source information list of soybean products for inspection

Y5 Hon 4 AR ) 3 o, &, ) 5% B 1)
1 nanmen005 #11%3% Nanmen Market 2019.05.12
2 nanmen006 #11%3% Nanmen Market 2019.05.12
3 nanmen007 #1173 Nanmen Market 2019.05.12
4 beimen001 JI1¥# Beimen Market 2019.05.23
5 beimen002 JI1¥4 Beimen Market 2019.05.23
6 beimenhong001 JLi1F3% Beimen Market 2019.05.23
7 yuechao001 B3#9%3% Yuechao Market 2019.05.23
8 yuechao002 Y# %% Yuechao Market 2019.05.23
9 yuechao003 B# %% Yuechao Market 2019.05.23

10 yuechao004 Y% Yuechao Market 2019.05.23
11 yuechao005 B3 Yuechao Market 2019.05.23
12 xixin001 HAF T  Xixin Market 2019.05.23
13 xixin002 WA T Xixin Market 2019.05.23
14 xixin003 WA T  Xixin Market 2019.05.23
TR
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#ELER
15 xixinhei001 W33 Xixin Market 2019.05.23
16 shangdongping001 EAXRFF3 Shangdongping Market 2019.05.23
17 shangdongping002 EA&RFF3 Shangdongping Market 2019.05.23
18 shangdongping003 EAXRFF3 Shangdongping Market 2019.05.23
19 woshi001 ENE 3%  Woshi Market 2019.05.23
20 woshi002 ENE W3  Woshi Market 2019.05.23
21 sheguang001 AXT Y  Sheguang Market 2019.05.23
22 sheguang002 AXT Y Sheguang Market 2019.05.23
23 qiaodong 001 #HAETH Qiaodong Market 2019.05.24
24 kuiyuan001 AW Kuiyuan market 2019.05.24
25 darunfa001 XIAK A2  Darunfa Supermarket 2019.05.12
26 darunfadoujiang XiHAZ AT Darunfa Supermarket 2019.05.31
27 darunfadougan XIAK A2  Darunfa Supermarket 2019.05.31
28 darunfagianzhang XIAK AT  Darunfa Supermarket 2019.05.31
29 darunfadoufu KiHZ#F Darunfa Supermarket 2019.05.31
%2 PR SIMRHRREHEH
Table 2 PCR primers and parameters of reaction conditions
B At
A AL (50 xi 7 WRKE e
Lectin Forward: 5'tgc cga agc aac caa aca tga tcc t-3"' 04 % miin 94 °C, 30 Sj 54 °C, 20 79C. 7min
Reverse: 5'tga tgg atc tga tag aat tga cgt t-3 40s; 72°C, 60s
CPA.EPSPS Forward: 5'ctt ctg tge tgt age cac tga tge-3' 94 °C 5 min 94 °C, 30 so; 60 C, 40 72C. 7min
Reverse: 5'cca cta tcc tte gea aga ccce ttc €3’ 60s; 72°C, 60s
CaMV35s Forward: Sgat agt gag ait € cgifes 5 04 Csmin o+ ¢ 308 4T, 40 72°C, 7 min
Reverse: 5'gct cct aca aat gec atc a-3' 40s; 72°C, 60s
NOS Forward: 5'gaa tec tgt tgc cgg tct tg-3 94 °C 5 min 94 °C, 30 S,,; 54 °C, 20 79C. 7min
Reverse: 5'tta tee tag ttt gcg cge ta3' 40s; 72°C, 60s
112 XA A=A & PR
DNA marker: Ladder H2 (50~1031 bp), JHH 12 g

Takara /A 7); Biowest Agarose BNy, TWHEILEIR
EEARRHEH PR AR S0XTAE ZEpPil, WHE S RAE
W AR PR 75 R PE PCR [ NARF), 4 [ Takara
Aw]s DURIE X 51405 [ U514 (CP4-EPSPS 02 r/f,
Lectin 02 r/f. CaMV35S r/f. NOS t/f), WyEH 4 TAW)
TREBRGERAT; E&E PCR MNIXF], HE Takara
Al K BRI R4 DNA St
A, WEAE TAY TREBRGAERAR.
113 MELHEE

G EHEA RO, WA RN AR HR
BLOHL, TEEARDURA R EEAKB#R, WETLH
BHTGERA R AR 2O6SE €& PCR X4 Light
Cycler 96, WWHZ [KAF]; HiRVKFE, 5 Haier &
Al EMESOLE, WE BT ER A R
W UPH RIBRERGBLAIAKNL, PO s &a
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(1) HIERE S S0, 2558 FART A
PRI — & 8/ T3/ & VIR, FREX 200 mg T~ 2 mL
EVE R WEST N, XS0 L IEK T 2 mL B
L

(2) m EREFMERECE R IMA GMO
Buffer 500 pL proteinase K 10 pL, JIA 10 uL ) 10
mg/mL RNAase (Ff570 RNA 754 H5E K41 DNAD,
R B MR E AR GMO buffer 14 8E{R
WER 2R R IRGIREIE, 65 C/KH 30 min,
()3 R AT B ER G TR 5Ts

(3) KB JEHEOHL 12000 1/min F£3#E 0 10
min, WRHEL 300 pL 75451 BIETREHT 2 mL B0
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(4) 1 BB 200 uL &5 )5 765084,
FHECHL 12000 t/min FEES 0 10 min, PR 200 pL
I IEE R R O

(5) [\ _B3EWBIMA 400 L ) GMP Buffer, 7857
BE), BE S min (FEREFL DNA 155, HE
DAL 12000 r/min FEH 0 5 min f5f LG

(6) [AYTHEF I 350 uL DRL Buffer, 0IE
Yo seEa Sy 3
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AR B AL, TE=IRFFE 2 min, FEL
HL 10000 r/min 53 B0 2 min, R T VAR FE
P

(8) WEBffAEAF I 500 uL Wash Solution, F 5
ML 10000 t/min FEE B0 1 min, HFIEEE VAR
. EELE (8) 11

(9 W A BRI R, HESGHL 12000
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WP ) LA RE B SR P78 DNA [/, 2l =)
DNA F£ih A260/A280 7F 1.8 ifi, 24 A260/A280 Lt
ERT 1.8 B, BEEAFESHIEA RNA AR, #KIH
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K, 3%t ANJEFE R CP4-EPSPS. NOS #1 CaMV35S
FINPEIEA Lectin AT, SIWSHUNE 2. IR
SEPE PCR 471844k & (20 ul) 1R : 2xSGExcel SYBR:
10 puL; 1EX5E#: 0.5 uls = L514: 0.5 ulL; DNA
Biti: 9 pL HERENE PCR 5155, RNAEHSE
Wi 2 Prion. PCR ¥ HG5EHUGE, A IXTAE HLIKZEM
T A 2% B Bt (SRR LS A E131] 60 C
KA AN ZEE) . ¥ PCR 18724 (5 ul) 5
REZE MR 6xLoading Buffer (1 uL) 4% LB 51 A

SRIG IS REFEERR LA, [N 1 uL DNA
Iy FEFRCY) Ladder H2 (50~1031 bp) FAHR [ DNA
FEd, R EZE 90 V 37 HUK 30 min. FH&ER &
T RGEHAT IS M A 4 . camvass [ 1)
FERFBCA 195 bp, NOS H IR A BN 180 bp,
CP4-EPSPS H [2E F B A 320 bp,  Lectin H %A
J B 438 bps
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FE R FEREERG, WHRE R OTALEE, TEARTIER
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ff] DNA AR 3R 3 AT pra iRe i ke
BLIRIZH 1Y) DNA #RERIIHEHL, A3 DNA F0Hk A4t
FEHE R, IR LA EIAE, DNA Bk A
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YA DR RNA AR BEGD0ERNA, H
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DNA 7 5k P FEAR BT 2 56 DR R o (AR 75 22

LR A, e LRSI i, L SR
AEE. REERIRBG T RGP IEE, ST
TERE MRS, VRTINS F L R gy . AR
P RTER R F L&, i3k 4 I PCR 4343
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A NOS SMJEFE R IRE i BUR A 3 47, & H CPA-EPSPS RSEIOE PCR EAF 2SI TAUE S B 2
HMEEE R A AR 3 4. & CaMV35S ARk B AR M PCR P @t oM al REAFAE AR A
IR S BB A AP NER R Sy 2, SR ETFI TS JG, BATNN, AIRER B T HIC SR AN RE A 2 &
TR DU B BT A T B S A B B LU R 37.93%, 5 R AR T, PRGSO AL, MRt h T
SEIA) 8 B PCRIEATIIAHLL, PEIESS RD o B NPT AR PRI ) 48 T DR it AR BV
7 3 K E[ELH DNA K 0Duso m/ODas0 o RAZERIR B
Table 3 ODyg nm/OD4go nm @nd nucleic acid concentration of soybean genomic DNA

e 4 AR E /(ng/uL) A260/A280 MERAR
nanmen005 581.718 2.03 DNA
nanmen006 795.275 2.04 DNA
nanmen007 360.274 2.08 DNA
beimen001 904.874 2.07 DNA
beimen002 940.763 2.07 DNA

beimenhong001 674.552 2.04 DNA
yuechao001 813.495 2.04 DNA
yuechao002 1174.548 2.07 DNA
yuechao003 739.348 2.06 DNA
yuechao004 245.595 1.98 DNA
yuechao005 403.771 2.02 DNA
xixin001 729.015 2.06 DNA
xixin002 1011.719 2.08 DNA
Xixin003 982.502 2.05 DNA
xixinhei001 342212 1.96 DNA
shangdongping001 1040.748 2.05 DNA
shangdongping002 1067.606 2.05 DNA
shangdongping003 1157.653 2.07 DNA
woshi001 288.520 1.92 DNA
woshi002 779.263 2.05 DNA
sheguang001 688.174 2.02 DNA
sheguang002 621.587 1.99 DNA
giaodong 001 832.773 2.05 DNA
kuiyuan001 632.342 2.05 DNA
darunfa001 480.702 2.04 DNA
darunfadoujiang 292.696 2.03 DNA
darunfadougan 908.534 2.03 DNA
darunfaqianzhang 825.603 2.02 DNA
darunfadoufu 800.274 2.03 DNA

< 4 MEIHIMIZBEE M PCR FEEIMIZER
Table 4 Qualitative PCR detection of genetically modified nucleic acids in commercial soybean products
o SRR Rl E o
HomdE fadE Ak E/Y%
CaMVv35S NOS CP4-EPSPS
29 11 3 3 11 37.93

L ‘ R R 4 B, By 51
22 HREEPCREMERON i
SEACHI T 65 Sl 29 fr, BRI E T PCR 2
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Fig.1 Qualitative amplification of exogenous gene nucleic acid

in soybean products

E: MAERA, 1RAA M: Marker; 1: #4 DNA; 2:
vA CP4-EPSPS 3| 404 38 a9 4% db; 3: vA Lectin 54947 38 694 5%
4: VA CaMV35S 5| 447 3 694 3%; 5: 1A NOS 514047 38 69 -5,
(i: nanmen005; ii: nanmen006; iii: nanmen007; iv: beimen001 ;
v: beimen002; vi: beimenhong001; vii: yuechao0O01; wviii:
yuechao002; ix: yuechao003; x: yuechao004; xi: yuechao005;
xii: xixin001 ; xiii: xixin002; xiv: xixin003; xv: xixinhei001; xvi:
shangdongping001;  xvii shangdongping002;  xviii
shangdongping003; xix : woshi001; xx : woshi002; xxi :
sheguang001; xxii: sheguang002; xxiii: qiaodong001; xxiv:
kuiyuan001; xxv: darunfa001; xxvi: darunfadoujiang; xxvii:
darunfadougan; xxviii: darunfagianzhang; xxix: darunfadoufu).

MRIEALIRE My AR AT R, ek 4 PR, 8
SRR LL R 37.93%, CaMV35S A i #i Lk
B 11/29, 1fii NOS F1 CP4-EPSPS [t i & 15
3/29., SEHRAE R B AN R i CaMV35S ) DNA
SERTERENE, TERTEERIZH DNA UL A ORAFEL
4F, RO TSI A i PR R R A A . R
W B S TR R e Al AR IR e MR iR AT
FETTE LAwRE, 620U B HLAt T B n S e &
PCR V%, A REAERfHbAIN S i rh R R R AR
75 LABCRE ity =l S i B B -

2.3 SLEfSLE R E PCR AR 2 R AT

A T B ) 29 4y, B SR SER 5 f PCR
BT EE R 45 AN 5 Fos. SeEniE o
s AN R () S22 B PCR 471845 5 K 2 Tl

PCR # B wMEER

Table 5 Results of quantitative PCR of soybean products in the market

Lo SPRAR fRE ST o
HdE fadE Al E/%
CaMV35S NOS CP4-EPSPS
29 29 27 20 19 65.52
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Fig.2 Real-time quantitative PCR amplification of exogenous
genes in soybean products

JE: a: Lectin 2 5287 & PCR Hi%; b: CaMV35sS A&
B 5k i 2 & PCR B3, c: NOS A E %82 % PCR B d:
CP4-EPSPS i %204 2 & PCR W%, LL&FIEFTTAHY /e
R RZE NAERE N

N T SRR ARSI it A e R DR R a3 PR L
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il BATRH T RS R i seit e & PCR™, %k
AR 1 v Al T MR FE R il o 2 AR S R A i
FRIVERBAPESE SR . SO0 2R b HE A e N R AT ]
IR IAS AT AL FRIEE SN/T 1202-2010 (£ &
LAY 8 R PCR AR 73k 1), JF i By e A
XTHRL PHPEXTHR . 7ERALRZS FIXTRR Cq fE KT 40 BH
PEXTIR Cq fH/NTEEET 34 HIRTIR T, DA=FF519
CaMV35S, NOS. CP4-EPSPS ¥ i FEdh. HIlE 2
ATAL, 29 ByRES R, A 2 M ARASINEAS NOS FE[A,
A 9 AR F] CPA-EPSPS LMK, AT &N 10 f3kE
A R RER S, LA TR, FRATT ARSI )
N T T S A R IR LN 65.52% . S ILIR,
A CaMV35S AREEE R A St B S R AP APANIE
TR 2%, 5% e AN 25 FRATAE — B BBtk
AN R, S 52 B PCR Y453 i B 5 1) B 3 R
EL3R N 65.52%, BAZIREMESE R (37.93%) B,
7% FE 2 BT N A 55 ) B Tt R P ERBH PR 25 SR
A A (2004), HRAEIEKGR 4 FOCEHET
CP4-EPSPS 4 445 SN, S A R K S 4
NP (2014) WFFEBL, TOMATEE SIS 207
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