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FE i A2 FR (R KD BN EZYEH / (mg/ke) Al i %/ Y
L1, 1- =58 &k 0.010~0. 100 78.0~95.2
-1.3- 5N i 0.010~0. 100 74.0~98.5
M-1,3-— 4 ¥ 0.010~0. 100 72.0~94.6
ZRA LK 0.010~0. 100 70.0~94. 4
1, 2- & ke 0.010~0. 100 73.0~94,7
TS 0.010~0. 100 74.0~98.5
1,1,2- =5 &% 0.010~0. 100 73.0~98.5
VY 5H W 0.010~0. 100 77.3~97.5
TURE T 0.010~0.100 71.4~97.0
BT} 0.010~0. 100 78.0~96.5
1.1,2,2-l05 &K 0.010~0. 100 70.0~97.0
1.3- "4 0.010~0. 100 73.0~99.0
Lo4-— 5 0.010~0. 100 75.2~98.5
1,2- &% 0.010~0. 100 71.0~98.0
1,2, 4- =5 K 0.010~0. 100 74.0~98.5
1,2,3- =& % 0.010~0. 100 74.0~98.0
NET 0.010~0. 100 72.2~98.0
1,222 HE 0.010~0. 100 72.3~98.5
1,2-Z5 ¥ 0.010~0. 100 72.1~98.0
I S AL B 0.010~0. 100 74.0~98.5
=&ML 0.010~0. 100 73.0~98.5
x4 BARMRESEEREWE
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1,1,1- =& ke 0.010~0. 100 81.0~97.5
J2-1,3-_F N 0.010~0. 100 74.0~98.5
Wi-1,3- G N % 0.010~0. 100 77.0~98.0
=L 0.010~0. 100 74.0~96.7
1.2- &Nk 0.010~0. 100 77.0~98.0
P 0.010~0. 100 74.0~96.5
1,1, 2-=8& ke 0.010~0. 100 74.0~96.5
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i 25 Bk CRE KD A FZYEH / (mg/ke) i/
Uy i 0.010~0. 100 78.0~98.0
R b 0.010~0.100 74, 4~97.0
AT 0.010~0. 100 81.0~98.0
1,1,2,2- P04 2 %% 0.010~0. 100 75.5~98.0
1,3- 5% 0.010~0.100 72.0~98.0
1,4- 42K 0.010~0. 100 72.0~96. 0
1.2- "4 K 0.010~0.100 74.0~96. 8
1,2,4- =5k 0.010~0. 100 73.5~97.0
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1,2-— 9% 0.010~0. 100 75.0~95.6
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1,2-— 8T 0.010~0.100 72.3~98.0
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FE i 24 FRCR D A FZYEH / (mg/ke) i/
L1, 1- =8 &k 0.010~0.100 79.0~98.0
Z-1,3- RN 0.010~0. 100 76.8~98.0
M-1,3-— 4 ¥ 0.010~0. 100 72.0~98.0
=R 0.010~0. 100 71.0~95.5
1, 2- & ke 0.010~0. 100 73.0~95.0
TS 0.010~0. 100 73.4~99.5
1,1,2-=5 &% 0.010~0.100 73.4~98.0
VU SH M 0.010~0.100 73.5~99.5
TR 0.010~0. 100 78.0~99.5
A5 0.010~0. 100 79.0~97.5
1,1,2,2-I0& & he 0.010~0. 100 72.0~97.5
1,3- 248 % 0.010~0. 100 72.8~98.0
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P 0.010~0. 100 70.2~98.5
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Uy 0.010~0. 100 72.8~98.5
CIREAM B 0.010~0. 100 70.1~98.0
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1,1,2,2- P05 2 %% 0.010~0. 100 72.8~98.0
1,3- &% 0.010~0. 100 73.0~98.0
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1. 4-— 5 0.010~0.100 71.7~97.5
1.2- 4K 0.010~0.100 70.1~97.5
1,2,4- =5k 0.010~0. 100 71.7~97.5
1,2,3- =5k 0.010~0. 100 72.8~98.5
NAT W 0.010~0.100 75.0~98. 0
1.2-Z R o 0.010~0.100 73.0~97.5
1.2-Z& o H 0.010~0.100 70.2~98.0

Py & AL Bk 0.010~0. 100 70.2~97.5

=E 0.010~0. 100 70.3~98.5
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Foreword

Annex A of this standard is an informative annex.

This standard was proposed by and is under the charge of the National Regulation Commission for
Certification and Accreditation.

This standard was drafted by the Liaoning Entry — Exit Inspection and Quarantine Bureau, Jiangsu En-
try-Exit Inspection and Quarantine Bureau and Henan Entry — Exit Inspection and Quarantine Bureau.

This main drafters of this standard are: Jiang Li, Song Wenbin, Rong Hui, Jin Yan, Yu Xiaozhan,
Shen Chongyu, Yang Jizhou, Jiang Shi.

This standard is an inspection and quarantine professional standard promulgated for the first time.

12
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Determination of twenty one Fumigants residues
in food for import and export—
Headspace GC method

1 Scope

This standard specifies the method of testing twenty one kinds of fumigants residue, such as 1,1,1-
trichloroethane., Trans-1, 3-dichloropropene, Cis-1. 3-dichloropropene. Trichloroethylene. 1, 2-dichlo-
ropropane Monobromo-dichloro-methane, 1, 1, 2-trichloroethane, Tetrachloroethylene, Dibromochlo-
romethane, Tribromomethane, 1, 1, 2, 2-Tetrachloroethane, 1, 3-dichlorobenzene, 1, 4-dichloro-
benzene, 1,2-dichloroenzene,1,2,4-trichlorobenzene,1,2,3-trichlorobenzene ,Hexachloro-1,3-buta-
diene, 1, 2-dibromoethane, Carbon disulfide, Carbon tetrachloride, Trichloromethane in corn, brown

rice, peanut,soybean and red bean by headspace gas chromatography in foods for import and export.
This standard is applicable to the determination and confirmation of residue content of twenty
onekinds of fumigants,such as trichloromethane, carbon tetrachloride,1,2-dibromoethane and so on,

in corn, brown rice, peanut, soybean, apple, spinach, scallion, carrot, pine — nut kernel, walnut, tea,
honey ., fish,cattle liver,chicken kidney,corn,rice,licorice and hot chili paste for import and export.

2 Principle

In the sealed vessel, the volatile fumigant poison molecules realize homeostasis between gas phase
and solid phase at a certain temperature. At this moment the concentration of fumigants in the gas
phase is direct ratio to that in the solid phase. Through the concentration determination of fumigants
in the gas phase,the concentration of fumigants can be calculated by using external standard method.

3 Reagents and materials

All the reagents used should be analytically pure unless otherwise specified. " Water" is redistilled

water.
3.1 Hexane:Residue grade.
3.2 Anhydrous sodium sulfate:Ignited at 650 C for 4 hours,and kept in a sealed container.

3.3 Fumigants standard. Purity—>99% (see Table 1).

13
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Table 1—Fumigants standard

Number Standard name Molar weight Molecular formula CAS No.
1 1.1.1-trichloroethane 133. 35 CH; CCls3 71-55-6
2 Trans-1,3-dichloropropene 110. 97 CsH4Cl, 10061-02-6
3 Cis-1,3-dichloropropene 110. 97 CsH4Cly 10061-02-5
4 Trichloroethylene 131. 39 CICH= CCl, 79-01-6
5 1,2-dichloropropane 112. 9 CH; CHCICH, CI 78-87-5
6 Monobromo-dichloro-methane 163. 8 CHBrCl, 75-27-4
7 1.1.2-trichloroethane 133. 4 CHCI, CH, ClI 79-00-5
8 Tetrachloroethylene 165. 82 CCl, CCl, 127-18-4
9 Dibromochloromethane 208. 3 CHBr, Cl 124-48-1
10 Tribromomethane 252. 73 CHBr3 75-25-2
11 1.1,2,2-Tetrachloroethane 167. 86 CHCI, CHClI, 79-34-5
12 1,3-dichlorobenzene 147. 00 CsHaCly 541-73-1
13 1.4-dichlorobenzene 147. 00 CeHaCly 106-46-7
14 1,2-dichlorobenzene 147. 00 CeHaCly 95-50-1
15 1.2,4-trichlorobenzene 181. 45 CesHsCl3 120-82-1
16 1.2,3-trichlorobenzene 181. 45 CsHsCls 87-61-6
17 Hexachloro-1,3-butadiene 260. 76 CaClg 87-68-3
18 1.2-dibromoethane 187. 88 C2HsBr 106-93-4
19 Carbon disulfide 98. 97 C2H4Cly 107-06-2
20 Carbon tetrachloride 153. 84 CCly 56-23-5
21 Trichloromethane 119. 38 CHCl3 67-66-3

3.4 Fumigand poisons stock solution. Accurately weigh a certain amount of fumigand poisons
standard. calulate their weights with density (Their density values are shown on Table 2) and dilute
with hexane to make the standard stock solution of 1 000 ug/mL. The storage period is 12 months in
a refrigerator at 0 C~4 C.

Table 2—The density values of fumigands

Number Fumigand name Density Number Fumigand name Density
1 1,1, 1-trichloroethane 1. 350 12 1,3-dichlorobenzene 1. 290
2 Trans-1,3-dichloropropene 1. 160 13 1,4-dichlorobenzene 1. 458
3 Cis-1,3-dichloropropene 1. 160 14 1,2-dichlorobenzene 1. 460
4 Trichloroethylene 1. 465 15 1,2,4-trichlorobenzene 1. 450
5 1,2-dichloropropane 1. 260 16 1,2,3-trichlorobenzene 1. 450
6 Monobromo-dichloro-methane 2. 006 17 Hexachloro-1,3-butadiene 1. 682
7 1.1,2-trichloroethane 4. 550 18 1.2-dibromoethane 2.177
8 Tetrachloroethylene 1. 631 19 Carbon disulfide 1. 260
9 Dibromochloromethane 1. 440 20 Carbon tetrachloride 1. 592
10 Tribromomethane 2. 889 21 Trichloromethane 1. 448
1 1.1.2,2-Tetrachloroethane 1. 600

14
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3.5 Standard working solution: Then dilute the standard stock solution with hexane to the required
concentration as the standard working solution. The storage period is 12 months in a refrigerator at
0C~4T7T.
4 Apparatus and equipment
4.1 Gas chromatography equipped with the Electron Capture Detector.
4.2 Headspace:20.0 mL.
4.3 Headspace injector: 1.0 mL.
4.4 Headspace equipment.

4.5 Conical plastic centrifuge tube: 50 mL.

4.6 Ultrasonic extraction.
5 Preparation and storage of test sample

5.1 Preparation of test sample

Take representative approximately 500 g of sample and place them in a clean container, which is
sealed and labeled, as the test sample.

5.2 Storage of test sample

The test samples should be stored below —18 C. While sampling and sample preparation, precau-
tion must be taken to avoid contamination or any factors that may cause the change of residue con-
tent.

6 Procedure

6.1 Determination
6.1.1 GC operating condition

a) Chromatographic column: HP — 624 quartz capillary column, 30 mX0.53 mm (i.d. ) X2.05 uym

or equivalent;

5 C/mi
b) Column temperature:40 C (1 min)——">140 C (30 min) ;
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¢) Injection port temperature: 200 C ;

d) Detector temperature: 250 C ;

e) Carrier gas: Helium, purity=>99.999% , flow rate 1.2 mL/min;
f) Injection volume: 1 pL.

6.1.2 Analysis procedure

Weigh the test sample ca. 5. 0 g(The precision is 0. 01 g)into a 50 mL conical plastic centrifuge tube,
add 15. 0 mL hexane to dissolve, and then ultrasonic extraction is carried out for 3 min, and at last
the centrifugal effect. Accurately transfer 10. 0 mL the test sample solution into the headspace bot-
tle, seal it rightly with rubberstopper containing polytetrafluoroethylene film inside, and place it in
the headspace equipment at 60 ‘C for 0.5 h. Filter the extract into a 250 mL concentrate bottle under
vacuum. Extract the residue with 50 mL of acetone once more, filter and combine the washings into
the same concentrate bottle. Condense to 20 mL by a rotary evaporator with a 40 ‘C water bath tem-
perature. The extractive top 200 uL gas is for GC analysis.

6.1.3 GC determination and confirmation

According to the approximate concentration of the fumigants pesticide in the sample solution, select
the standard working solution with a similar concentration of the sample solution. The standard
working solution should be injected in-between the injections of the sample solutions with one com-
mon volume. The responses of fumigants in the standard working solution and in the sample solution
should be within the linear range of the instrumental detection.

The standard solution and the sample solution are determined under the above 6. 1. 1 condition, the GC chro-
matogram of the fumigants standard and the sample solution are shown respectively in annex A.

6.2 Blank experiment
The procedure is same with the above procedure without the sample being used.

7 Calculation and expression of the result

Calculate the content of fumigants residue in the test sample by GC data processor or according to
the followed formula(1). The blank value should be subtracted from the calculated results.

hs « m

Where:

X—the residue content of fumigants in the test sample, mg/kg;
h—the peak height of fumigants in the sample solution, mm;

hs—the peak height of fumigants in the standard working solution, mm;
16
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c—the concentration of fumigants in the standard working solution, ug/mL;
V—the final volume of the sample solution,mL;

m—the corresponding mass of the test sample representing the final sample solution, g.

8 Limit of determination and recovery

8.1 Limit of determination

The determination limit of this method is 0. 005 mg/kg for all the 21 kinds of fumigants.

8.2 The limit of determination and confirmation and recovery

The limit of determination and confirmation and recovery of this method is showed in table 3 ~

table 7.

Table 3—The limit of determination and confirmation and recovery range

The limit of determination and
Sample name(Corn) . . Recovery/ %
confirmation/(mg/kg)

1,1, 1-trichloroethane 0.010~0. 100 78.0~95. 2
Trans-1,3-dichloropropene 0. 010~0. 100 74.0~98. 5
Cis-1,3-dichloropropene 0.010~0. 100 72.0~94. 6
Trichloroethylene 0.010~0. 100 70.0~94.4
1,2-dichloropropane 0. 010~0. 100 73.0~94.7
Monobromo-dichloro-methane 0.010~0. 100 74.0~98. 5
1,1,2-trichloroethane 0.010~0. 100 73.0~98. 5
Tetrachloroethylene 0. 010~0. 100 77.3~97.5
Dibromochloromethane 0. 010~0. 100 71.4~97.0
Tribromomethane 0. 010~0. 100 78.0~96.5
1,1,2,2-Tetrachloroethane 0.010~0. 100 70.0~97.0
1,3-dichlorobenzene 0.010~0. 100 73.0~99.0
1.4-dichlorobenzene 0. 010~0. 100 75.2~98.5
1,2-dichlorobenzene 0. 010~0. 100 71.0~98. 0
1,2,4-trichlorobenzene 0. 010~0. 100 74.0~98.5
1,2,3-trichlorobenzene 0.010~0. 100 74.0~98. 0
Hexachloro-1,3-butadiene 0.010~0. 100 72.2~98.0
1.2-dibromoethane 0. 010~0. 100 72.3~98.5
Carbon disulfide 0. 010~0. 100 72.1~ 98.0
Carbon tetrachloride 0. 010~0. 100 74.0~98.5
Trichloromethane 0.010~0. 100 73.0~98. 5
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Table 4—The limit of determination and confirmation and recovery range

The limit of determination and

Sample name(Brown rice) confirmation/(mg/ kg) Recovery/ %
1.1,1-trichloroethane 0.010~0. 100 81. 0~97.
Trans-1,3-dichloropropene 0. 010~0. 100 74. 0~98.
Cis-1,3-dichloropropene 0. 010~0. 100 77. 0~98.
Trichloroethylene 0. 010~0. 100 74. 0~96.
1,2-dichloropropane 0. 010~0. 100 77. 0~98.
Monobromo-dichloro-methane 0.010~0. 100 74. 0~96.
1.1,2-trichloroethane 0.010~0. 100 74. 0~96.
Tetrachloroethylene 0. 010~0. 100 78. 0~98.
Dibromochloromethane 0. 010~0. 100 74.4~97.
Tribromomethane 0. 010~0. 100 81.0~98.
1,1,2,2-Tetrachloroethane 0.010~0. 100 75. 5~98.
1.3-dichlorobenzene 0.010~0. 100 72.0~98.
1.4-dichlorobenzene 0. 010~0. 100 72. 0~96.
1,2-dichlorobenzene 0. 010~0. 100 74. 0~96.
1,2,4-trichlorobenzene 0. 010~0. 100 73.5~97.
1.2,3-trichlorobenzene 0. 010~0. 100 72.0~98.
Hexachloro-1.3-butadiene 0.010~0. 100 71.0~98.
1.2-dibromoethane 0. 010~0. 100 72. 0~98.
Carbon disulfide 0. 010~0. 100 72. 0~98.
Carbon tetrachloride 0. 010~0. 100 74. 0~98.
Trichloromethane 0.010~0. 100 74. 0~98.

Table 5—The limit of determination

and confirmation and recovery range

The limit of determination and

Sample name(Peanut) confirmation/ (mg/kg) Recovery/ %
1.1,1-trichloroethane 0. 010~0. 100 76.5~96. 1
Trans-1,3-dichloropropene 0. 010~0. 100 75.0~98.5
Cis-1,3-dichloropropene 0. 010~0. 100 73.5~95.5
Trichloroethylene 0. 010~0. 100 72.0~95. 3
1,2-dichloropropane 0.010~0. 100 75.0~95. 6
Monobromo-dichloro-methane 0. 010~0. 100 76.0~98.5
1.1,2-trichloroethane 0.010~0. 100 75.0~98.5
Tetrachloroethylene 0.010~0. 100 72.3~98.0
Dibromochloromethane 0. 010~0. 100 80. 0~96. 1
Tribromomethane 0. 010~0. 100 80. 0~96. 1
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Table 5 (continue)

The limit of determination and
Sample name(Peanut) . . Recovery/ %
confirmation/(mg/kg)

1,1.2,2-Tetrachloroethane 0. 010~0. 100 72. 0~ 95.1
1,3-dichlorobenzene 0.010~0. 100 71.0~95.0
1,4-dichlorobenzene 0.010~0. 100 75.7~97.0
1,2-dichlorobenzene 0. 010~0. 100 78.2~98. 5

1.2,4-trichlorobenzene 0. 010~0. 100 79.0~98. 0
1,2,3-trichlorobenzene 0. 010~0. 100 72.3~98.0

Hexachloro-1,3-butadiene 0.010~0. 100 78.0~99.0
1,2-dibromoethane 0.010~0. 100 72.3~99.0

Carbon disulfide 0. 010~0. 100 72.3~98.0
Carbon tetrachloride 0. 010~0. 100 72.4~98.0
Trichloromethane 0. 010~0. 100 75.0~91.0

Table 6—The limit of determination and confirmation and recovery range

The limit of determination and
Sample name (soybean) ) ) Recovery/ %
confirmation/(mg/kg)

1.1,1-trichloroethane 0. 010~0. 100 79.0~98. 0
Trans-1,3-dichloropropene 0. 010~0. 100 76.8~98.0
Cis-1,3-dichloropropene 0.010~0. 100 72.0~98.0
Trichloroethylene 0. 010~0. 100 71.00~95. 5
1,2-dichloropropane 0.010~0. 100 73.0~95.0
Monobromo-dichloro-methane 0. 010~0. 100 73.4~99.5
1.1.2-trichloroethane 0.010~0. 100 73.4~98.0
Tetrachloroethylene 0.010~0. 100 73.5~99. 5
Dibromochloromethane 0. 010~0. 100 78.0~99.5
Tribromomethane 0. 010~0. 100 79.0~97.5
1,1.2,2-Tetrachloroethane 0.010~0. 100 72.0~97.5
1,3-dichlorobenzene 0.010~0. 100 72.8~98.0
1,4-dichlorobenzene 0.010~0. 100 73.0~98.0
1,2-dichlorobenzene 0. 010~0. 100 71.0~98.5
1.2,4-trichlorobenzene 0. 010~0. 100 76.8~98. 0
1,2,3-trichlorobenzene 0.010~0. 100 73.4~99.5
Hexachloro-1,3-butadiene 0.010~0. 100 79.0~98.0
1,2-dibromoethane 0.010~0. 100 73.4~98.0
Carbon disulfide 0. 010~0. 100 73.5~98. 0
Carbon tetrachloride 0. 010~0. 100 73.4~99.5
Trichloromethane 0. 010~0. 100 73.3~99.5
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Table 7—The limit of determination and confirmation and recovery range

The limit of determination and

Sample name(Red bean) confirmation/ (mg/kg) Recovery/ %
1.1, 1-trichloroethane 0. 010~0. 100 73.0~98.0
Trans-1,3-dichloropropene 0.010~0. 100 72.3~98.5
Cis-1,3-dichloropropene 0.010~0. 100 72.0~98.0
Trichloroethylene 0.010~0. 100 72.0~94.4
1,2-dichloropropane 0. 010~0. 100 73.0~94.7
Monobromo-dichloro-methane 0.010~0. 100 70.2~98.5
1.1.2-trichloroethane 0. 010~0. 100 70.2~98.0
Tetrachloroethylene 0. 010~0. 100 72.8~98.5
Dibromochloromethane 0. 010~0. 100 70.1~98. 0
Tribromomethane 0. 010~0. 100 77.8~98.0
1,1,2,2-Tetrachloroethane 0.010~0. 100 72.8~98.0
1.3-dichlorobenzene 0.010~0. 100 73.0~98.0
1.4-dichlorobenzene 0. 010~0. 100 71.7~97.5
1,2-dichlorobenzene 0. 010~0. 100 70.1~97.5
1,2,4-trichlorobenzene 0. 010~0. 100 71.7~97.5
1.2,3-trichlorobenzene 0.010~0. 100 72.8~98.5
Hexachloro-1,3-butadiene 0.010~0. 100 75.0~98.0
1.2-dibromoethane 0. 010~0. 100 73.0~97.5
Carbon disulfide 0. 010~0. 100 70.2~98.0
Carbon tetrachloride 0. 010~0. 100 70.2~97.5
Trichloromethane 0.010~0. 100 70.3~98.5
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Annex A
(informative)
GC chromatogram of the fumigants standard
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1—Trichloromethane;
2—1,1,1-trichloroethane;
3—Carbon tetrachloride;
4—1,2-dichloroethane;
5—Trichloroethylene;
6—1,2-dichloropropane;
7—Monobromo-dichloro-methane;
8—~Cis-1,3-dichloropropene;
9—Trans-1,3-dichloropropene;
10—1,1,2-trichloroethane;
11—Tetrachloroethylene;
12—Dibromochloromethane;
13—1,2-dibromoethane;
14—Tribromomethane;
15—1,2,2-tetrachloroethane;
16—1.3-dichlorobenzene;
17—1.4-dichlorobenzene;
18—1,2-dichlorobenzene;
19—1.2.4-trichlorobenzene;
20—Hexachloro-1,3-butadiene;
21—1,2,3-trichlorobenzene.
Figure A. 1—GC chromatogram of the fumigants standard
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Figure A. 2—GC chromatogram of the soybean sample
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Figure A. 3—GC chromatogram of the red bean sample
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Figure A. 4—GC chromatogram of the peanut sample

-

(=]

(=]
I

600

500

400

300

9. 976
20. 502

200

35 {/min

100

:
e

15 20 25 30

ol
w
[
(=]

Figure A. 5—GC chromatogram of the brown rice sample
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Figure A. 6— GC chromatogram of the corn sample
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Figure A. 7—GC chromatogram of the determination limit of the sample
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