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

SN 0220—
Method for the determination of carbendazim 0—93

residues in fruits for export

1 Scope and field of ipplicatlon

This standard specifies the methods for sampling, sample preparation and determination by high
performance liquid chromatograph (HPLC) of carbendazim residues in fruits for export.

This standard is applicable to the determination of carbendazim residues in orange for export.
2 Sampling and sample preparation

2.1 Inspection lot

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 packinyg, mark, origin,
specification and grade etc, should be the same.

2.2 Quantity of sample taken

Number of packages in each inspection lot ~ Minimum number of packages to be taken

1—25 1

26—100 5
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 g. The total weight of all
primary samples should not be less than 2 kg, which shall be sealed, labeled and sent to laboratory in
time.
2.4 Preparation of test sample

The combined primary sample is reduced to ca 1 kg. The edible portions are blended and grided
by tissue grider, 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 the sample

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 Import Implemented from May. 1,1994
and Export Commodity Inspection of the People’s
Republic of China on Dec. 28,7993
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3 Method of determination

3.1 Principle

The sample is refluxed with HCI solution for extraction. The extract is made alkaline and reex-
tracted with dichloromethane. The dichloromethane extract is concentrated, cleaned up by C,; chro-
matographic micro-column and then eluted with methanol. The eluate is concentrated and determined
with high performance liquid chromatography, equipped with UV detector, using extrenal standard
method.
3.2 Reagents and materials

Unless otherwise specified, all reagents are analytical grade, and “water” is distilled water.
3.2.1 n-Hexane:GR.
3.2.2 Dichloromethane.
3.2.3 Methanol :chromatographically pure.
3.2.4 Methanol solution:20% aqueous solution(V/V).
3.2.5 Hydrochloric acid solution: 2 mol/L.
3.2.6 Sodium hydroxide solutions:2 mol/L.,10 mol/L.
3.2.7 Sodium hydrogen carbonate solution: Dissolve 5 g of sodium hydrogen carbonate in water and
dilute to 100 mL.
3.2.8 Carbendazim standard: Purity=>96%.
3.2.9 Carbendazim standard solution: Accurately weigh an adequate amount of carbendazim stan-
dard, dissolve in few mL of 2 mol/L hydrochloric acid by warming, and dilute to a concentration of
1. 00 mg/mL with hydrochloric acid solution as standard stock solution. According to the require-
ment, prepare the standard working solution of appropriate concentration.
3.3 Apparatus and equipment
3.3.1 High performance liquid chromatograph, equipped with UV detector.
3.3.2 Centrifuge tube: with ground stopper,5 mL, 15 mL, 50 mL.
3.3.3 Centrifuge:6 000 r/min.
3. 3.4 Homogenizer.
3.3.5 High-speed tissue grinder.
3.3.6 Muliifuction sample treatment unit for microchemical method (or equivalent).
3.3.7 Micro-syringe ;25 pl., 100 pL.
3.3.8 Suction filter.
3.3.9 Sintered glass filter; No. 2 or No. 3.
3.3.10 C, chromatographic mico-column: Prewash with 3 mL of methanol and successively with the
same volume of water. ‘
3.3.11 Injector: 5 mL.
3.4 Procedure
3.4.1 Extraction, clean up

Weigh ca 5 g of the test sample (accurate to 0.1 g) into a 50 mL centrifuge tube (3. 3.2), add
10 mL of hydrochloric acid solution (3. 2.5). Connect the tube to a condenser and heated to boiling.
The solution is refluxéd for 30 min. Take out and let the tube cool to room temperature and then re-
move the condenser. Filter the suspension through a sintered glass filter by suction. Then rinse the

tube and the residue several times with about 106 mL of hydrochloric acid solution (3. 2. 5). Transfer
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the filterate and washings to a 25 mL volumetric flask and dilute to 25 mL with hydrochloric acid solu-
tion(3. 2. 5). ‘

Accurately pipet 2. 5 mL of the above test sample solution and 2. 5 mL of the standard working
solution with similar carbendazim concentration of. the sample solution into two 15 mL centrifuge
tubes respectively. Add 4 mL of dichlomethane to each centrifuge tube and homogenize on a homoge-
nizer for 2 min, centrifuge for 3 min(under 4 000 r/min). Pipet and discard the lower dichlorimethane
layer. Make the water phase to nearly alkaline with several drops of NaOH solution(10 mol/L), then
carefully add NaOH solutoin(2 mol/L) dropwise until pH of the solution is 10—11. Finally adjust the
pH of the solution to 9. 5—10 with NaHCO, solution. Extract with 4 mlL dichloromethane on a ho-
mogenizer for 2 min and centrifuge for 3 min (under 4 000 r/min). Pipet the dichloromethane layer in-
to another centrifuge tube. Repeat this extraction as above twice more. Collect the extracts and con-
centrate to 1 mL.

Pass the above concentrated extract through the C s Chromatographic micro-column(3. 3. 10) with
injector, then wash the centrifuge tube and the C;; micro-column with 3 mL of methanol solution
(3.2.4). Discard the effluent. Rinse the centrifuge tube and the C;; chromatographic micro-column
with 3 mL of n-hexane, discard the effluent too. Then, wash the centrifuge tube and let through the
C,s chromatographic micro-column with 2. 5 mL of methanol (3. 2. 3) twice. Collect two of the eluates,
concentrate and dilute to 1. 0 mL with methand (3. 2. 3) for HPLC determination.

3.4.2 Determination
3.4.2.1 HPLC operating condition

a. Chromatographic column: pBondapak C;s 300 mm X 3.9 mm(id);

b. Mobile phase; Methanol-water(4-+6);

¢. Flow rate; 0.8 mL/min;

d. ' Detector: UV-detetor, wave length 286 nm for determination;

e. Column temperature: Room temp.
3.4.2.2 Chromatographic determination

According to the approximate concentration of carbendazim in the sample solution, select the
standard working solution with similar peak height to that of sample solution. The responses of car-
bendazim in the standard solution and sample solution should be in the linear range of the instrumental
detection. The standard working solution should be in-jected in-between occasionally with the sample
solution of equal volume. Under above chromatographic condition, the retention time of carbendazim
is about 7.5 min.

3.4.3 Blank test

The operation of the blank test is the same as that described in the method of determination, but

with the omisson of sample addition.
3.5 Calculation and expression of the result
Calculate the content of carbendazim in the sample is carried out by HPLC data processor or ac-

cording to the following formula:
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where
X—the residue content of carbendazim in test sample, mg/kg;
h—the peak height of carbendazim in the sample solution,mm;
h,—the peak height of carbendazim in the standard working solution,mm;
c,—the concentration of carbendazim in the standard working solution,pg/mL;
c~—concentration of sample mass in final test solution,g/mL.

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

4.1 Limit of defermination

The limit of determination of this method is 0. 7 mg/kg.
4.2 Recovery

According to the experimental data, when the fortified concentration of carbendazim is in the
range of 0. 7—12. 0 mg/kg, the recovery is 90. 9%—102. 2%.

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 Jiangxi Import and Export Commodity Inspection Bureau of the
People’s Republic of China.

This standard was mainly drafted by Xu Wenyan, Shi Xiaoshan, Li Shuangzheng.

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



