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Sampling for genetically modified organism content analysisin agricultural
products-part 2: process from analytical sampleto test portions

XU Jing, SHAO Yun-Qiao, ZHAO Yu, ZHANG Lin, WANG Lin, ZHENG Jiang, CAO Ji-Juan’

(Liaoning Entry-Exit Inspection and Quarantine Bureau, Dalian 116001, China)

ABSTRACT: Objective To study the effects of the process from analytical sample to test portions on the accuracy
of results during sampling of GMO content analysis in agricultural products. Methods Taking non-GMO maize as
matrix, 12 strains of GM maize were added to produce standard analytical samples. According to the systematic
sampling method, GMO content in these samples were tested in random order and the relative standard deviation
(RSD) was calculated as the measure to total RSD (single analysis). Results  Factors affecting RSD included GMO
content axs, particle size das, test portion mass M+p and the number of increments composing the test portion n;r. The
main ways to reduce total RSD were to reduce the particle size, increase the mass of test portion and the number of
increments. Conclusion According to the experimental results, the recommended value including the particle size,
mass of test portion and the number of duplicate analysis are given for the process from analytical sample to test
portions.

KEY WORDS: genetically modified organisms; sampling; agricultural products

HEELWE: (20142X08012-001)

Fund: Supported by the Genetically Modified Organisms Breeding Major Projects and Genetically Modified Organisms Sample Preparation
and Accurate Detection Technology Projects(20142X08012-001)

*BIIEE: , , , E-mail: ¢jj0909@163.com

*Corresponding author: CAO Ji-Juan, Ph.D., Professor, Liaoning Entry-Exit Inspection and Quarantine Bureau, Dalian 116001, China. E-mail:
Cjj0909@163.com



- 2 : 1505

1 35l

jilll

30
organisms, GMOs)

[8] [9-12] I SO[13,14]

sample),
to analytical sample),
sample to test portion)

(genetically modified
[1]

[2-7]

GMO

3

(process from lot to laboratory
(from laboratory sample

from analytical
( y
3

2 #MREEE

2.1 SRR
T25 MON88017 MON87640
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Tablel The preparation of standard samples

10 102 1073 10 10° 10°®

.9 100 100 100 100 100 250
GMO(MON810) .9 10134 1.012 0.0987 0.0122 0.00109  0.00011
M1: —60 .9 90.389 99.221 99.856 99.925 100.721  100.454
, % 1008  1.010 0.0987 0.0122 0.00108  0.00011
GMO(MON810) .9 10295 1.366 0.1067 0.0091 0.00102  0.00012
M2: ,~100 .9 91.478 99.254 99.528 99.473  100.695  100.268
, % 1012  1.358  0.107 0.0091 0.00101  0.00012
GMO(MON810) .9 10658 1.201  0.1066 0.0102 0.00117  0.0001
M3: ,—200 ) 91.141 99.959 99.791 99.936 100511  100.104
% 1047 1187 0107 0.0102 0.00116  0.00010
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DNA DNA, 32 SHikEmRERIL
; das ( RSD
: ( ) 2 ,
DNA, DNA 1 , RSD (10%~10739)
PCR 1 , RSD ,
, , MON810 ; (10~109),
2~4
F 2 ZMiXRHRE T AR RERZE-M 1
Table2 RSD resultsof different sample extraction methods-M 1
M1:-60 , 25 mg
10 10°? 10°° 10 10° 10°°
5 18.3% 19.4% 20.9% 65.8% 416.8% 931.6%
1 24.7% 28.1% 29.5% 104.0% 422.7% 931.6%
M1:.-60 , 50 mg
10" 10°° 10°® 10 10°° 10°®
10 13.0% 14.8% 12.2% 51.1% 159.9% 785.8%
5 16.7% 18.6% 17.6% 62.7% 393.5% 931.6%
2 18.8% 21.5% 20.9% 76.6% 314.0% overflow
1 19.8% 19.7% 18.6% 77.4% 262.3% 852.7%
M1:-60 , 100 mg
10" 10°? 10°® 10 10°° 10°®
20 10.2% 11.9% 9.6% 35.0% 149.4% 598.2%
10 13.2% 13.4% 15.6% 46.2% 244.2% 784.3%
5 13.3% 12.1% 14.4% 47.5% 164.8% 794.9%
2 13.5% 13.5% 13.2% 44.6% 194.6% 854.1%
1 13.7% 15.6% 15.1% 50.2% 317.7% 931.6%
M1:-60 , 200 mg
10t 102 10°° 10°* 10° 10°
20 8.9% 8.2% 8.1% 31.1% 127.0% 574.4%
10 10.3% 9.1% 7.8% 26.7% 125.2% 637.0%
5 10.3% 10.2% 10.4% 33.8% 137.7% 575.6%
2 8.8% 9.8% 10.0% 36.4% 151.9% 779.3%
1 10.1% 10.0% 9.2% 37.0% 144.1% 794.9%

: overflow-



1507

#3 ZMIXBHEA AR AN IRERZE-M2

Table3 RSD resultsof different sample extraction methods-M 2
M2: -100 ,25mg
10* 102 1073 10 107 10
5 21.4% 19.7% 20.7% 27.3% 129.2% 784.3%
1 24.7% 27.4% 27.4% 39.8% 185.0% 570.1%
M2:-100 ,50mg
10 1072 10°° 10°* 10° 10°®
10 13.3% 14.6% 13.6% 21.0% 85.2% 413.7%
5 14.2% 17.9% 16.1% 24.2% 122.9% 476.5%
2 16.3% 19.9% 19.4% 25.0% 101.3% 726.5%
1 19.1% 19.1% 20.4% 30.0% 139.9% 716.0%
M2:-100 , 100 mg
10t 102 1072 10 10° 10°
20 10.9% 8.7% 11.1% 16.9% 56.5% 206.3%
10 15.2% 12.9% 12.7% 17.6% 78.4% 243.5%
5 13.4% 13.0% 13.0% 18.7% 75.5% 477.3%
2 14.6% 13.5% 13.8% 18.7% 90.7% 407.4%
1 13.2% 13.6% 13.9% 16.5% 87.2% 398.5%
10* 102 1073 10 107 10
20 7.2% 9.1% 9.6% 12.8% 49.8% 174.1%
10 9.7% 9.8% 9.4% 14.7% 59.2% 345.7%
5 9.5% 7.8% 10.7% 13.6% 59.9% 258.1%
2 9.5% 8.6% 11.3% 14.9% 69.3% 245.1%
1 9.3% 9.5% 10.1% 13.5% 80.2% 381.4%
F 4 SWABHREA ERHEX R ERE-M3
Table2 RSD results of different sample extraction methods-M 3
M3:-200 ,25mg
10* 102 103 10 10° 10
5 19.8% 18.5% 21.4% 21.6% 41.1% 204.6%
1 23.3% 27.8% 31.2% 29.8% 54.3% 444.8%
M3:-200 ,50mg
10 1072 10°° 10* 10° 10°®
10 16.3% 14.8% 15.1% 14.5% 30.8% 153.1%
5 18.0% 17.7% 17.2% 16.8% 29.7% 190.4%
2 20.5% 17.9% 17.9% 17.6% 42.3% 279.8%
1 17.3% 20.0% 16.4% 23.3% 35.1% 373.1%
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M3:-200 , 100 mg
10* 102 103 10 10° 10
20 9.9% 9.1% 10.8% 10.0% 18.7% 120.5%
10 13.0% 13.3% 13.1% 13.3% 27.3% 119.1%
5 11.4% 13.1% 12.8% 15.0% 23.7% 177.8%
2 13.0% 12.1% 13.2% 13.9% 23.4% 132.0%
1 15.4% 17.5% 14.0% 13.3% 26.2% 112.6%
M3: -200 , 200 mg
10 102 103 10* 10° 10
20 8.2% 8.6% 9.4% 9.6% 16.7% 93.9%
10 9.9% 8.8% 9.2% 9.4% 18.1% 103.2%
5 9.4% 9.6% 8.7% 10.8% 16.3% 119.4%
2 8.9% 8.7% 10.3% 10.3% 18.6% 101.0%
1 9.3% 9.5% 10.3% 10.6% 18.8% 106.6%
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Fig. 1

Influence of partical size on RSD
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Fig. 4 RSD resultsin the process from homogeneous analytical sample to test portion
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Fig. 4 RSD resultsin the process from homogeneous analytical sample to test portion
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