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Professional Standard of the People s’ Republic of China
for Import and Export Commodity Inspection | .

SN 0337—95%

Method for the determination of carbofuran

residues in fruits and vegetables for export

1 Scope and field of application

This standard specifies the methods of sampling, sample preparation and determination by gas
chromatography (GC) of carbofuran residues in fruits and vegetables for export.

This standard is applicable to the determination of carbofuran residues in orange and gteen bean
for. export.

2 Sampling and sample preparatién

2.1 Inspection ot - .
‘The quantity of an inspection lot should not be more than 1 500 packages.

The characteristics of the cargo within the 'same inspection lot,such as packing,mark,origin ,
grade and specification,should be the same.

2.2 Quantlty of sample taken

Number of packages in Minimum number of

each inspection lot packages to be taken
1—25 1
26—100 S
101—250 10

251-—1 500 15
2.3 Sampling procedure '

A number of packages specified in 2.2 are taken at random and opened one by one. The sample
‘weight taken as the primary sample from each package should be at least 500 grams. The total weight
of all primary samples should not be less than 2 kg,which should be sealed,labeled and sent to labora-
tory in time. . | ‘

2.4 Preparation of test éample
The combined primary sample is reduced to 1 kg,the edible portions are blended,and then divided

into two equal portions. Each portion is placed in a clean container as the test sample, which is then
sealed and labeled.

2.5 Storage of test sample

L4

The test samples should be stored below —18C.

Note,In the course of sampling and sample preparation,precaution must be taken to avoid the contamination or any

factors which may cause the change of residue content.

Approved by the State Administration of ' - Implemented from Nov. 71,1995
Import and Expert Commodity Inspection of
the People’s Republic of China on May. 29,1995
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3 Method of determination

3.1 Principle
After the sample is extracted by hydrochloric acid,the hydrochloric acid solution is re-extracted
by benzene,then the organic phase is centrifuged ,dehydrated ,concentrated and diluted to definite vol-

ume, finally the extract is analyzed by GC with N-P detector ,quantified by using external standard -
method.

3.2 Reagents and materials

3.2.1 Benzene:A.R. ,redistilled with all-glass apparatus,collect the distillate of 80—81°C.

3.2.2 Anhydrous sodium sulfate: A. R. ,ignite at 650°C for 4 h,and keep in a tightly closed container
after cooling. ’

3.2.3 Hydrochloric acid: A.R. ,1 mol/L.

3.2.4 Standard of carbofuran:Purity==>99. 8%.

3.2.5 Carbofuran standard solution;

Accurately weigh an adequate amount of standard carbofuran,dissolve in benzene and prepare a
solution of 1. 00 mg/mL as the standard stock solution,from which standard working solution of ap-
propriate concentration are prepared according to requirement. ‘

3.3 Apparatus and equipment

3.3-1 Gas chromatograph,equipped with N-P detector.
3.3.2 Pear-shaped flask(50 mL),with ground stopper.
3.3.3 Centrifugal tube(50 mL),with ground stopper.
3.3.4 Turbulent mixer.

3.3.5 Rotary evaporater. -

3. 3.6 Centrifuge.

3.3.7 High-speed blender.

3.3.8 Micro-syringe:10 plL.

3.4 Procedure

3.4.1 Extraction

Weigh 5.0 g (accurate to 0.1 g)of the test sample into a 50 mL centrifugal tube,add 10 mL of
1 mol/L hydrochloric acid,and shake for 5 min by a turbulent mixer,then add 5 mL of benzene and
shake for 3 min by the turbulent mixer,centrifuge 5 min at 3 000 r/min. Collect the benzene extract in
a pear-shaped flask. Reextract twice each with 5 mL portions of benzene and centrifuge as above. Com-
bine the extract and use anhydrous sodium sulfate to remove water. The combined solution is concen-
trated in the rotary evaporator under reduced pressure at 60°C water bath to co 1 mL. The concentrat-
ed solution is transfered into a graduated test tube,and exactly diluted to 2 mL. The solution is used
for gas chromatograph determination.

3.4.2 ADetermination
3.4.2.1 GC operating condition .
a. Column:Fused silica capillary column,5 m X 0. 53 mm(id) ,HP-1,2. 65 pm(film thickness) ;
Column temperature:;160°C;

b
¢. Injection port temperature;200C;
d. Detector temperature:250°C;

e

Nitrogen : Purity>>99. 99% ,10 mL/min;
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f. Hydrogen:3.0 mL/min;
g. Air;70 mL/min.
3.4.2.2 GC determination

According to the approximate concentration of carbofuran in the sample solution ,select the stan-

SN"0337—

dard working solution with similar peak heigﬁt to that of sample solution. The responses of carbofuran
in the standard solution and sample solution should be in the linear range of the instrumental detec-
tion. The standard working solution should be randomly injected in-between injections of the sample
solution of equal volume. Under the above chromatographic condition.the retention time of carbofuran
is about 1.5 min.
3.4.3 Blank test

The operation of the blank test is the same as that described in the method of determination,but
without addition of sample.
3.4.4 CaIculal{_ion of result

The calculation of result is carried out by GC data processor or according to the following formu-
|a.,

X =t
where
X——Residue content of carbofuran in test sample .mg/kg £
h——Peak height of carbofuran in the sample solution,mm;
h,——Peak height of carbofuran in the standard working solution,mm;
c——Concentration of carbofuran in the standard working solution.pg/mL;
V——Final volume of test sample solution,mL; .
m Mass of the test sample,g.

Note: The blank value should be subtracted from the above result of calculation.
4 Limit of determination and recovery

4.1 Limit of determination

The limit of determination of this method is 0. 02 mg/kg.
4.2 . Recovery ‘

According to the experimental data, when the concentration of carbofuran is in the range of
0. 02—5. 0 mg/kg,the recovery is 91. 5%—97.9%.

Additional explanations .

This standard was proposed by the State Administration of Import and Export Commodity In-
spection of the People’s Republic of China.

This standard was drafted by the China Import & Export Commodity Inspection Technology In-
stitute and Xiamen Import and Export"Commodity Inspection Bureau of the People’s Republic of Chi-
na. . @ ‘: :

This standard was mainly drafted by Wang Chao,Zhou Yu,Zhuang Wuji,Zhuang Suyan.

Note: This English version,a translation from the Chinese text,is solely for guidance.
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