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

SN 0204—93
Method for determination of nitrofen

residues in grains for export

1 Scope and field of application

This standard specifies the methods of sampling,sample preparation and determination by gas
chromatography of nitrofen residues in grains for export.

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

2.1 Inspection lot

Each inspection lot should not exceed 4 000 bags.

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

The square root of the total number of bags in a lot shall be taken as the number of bags to be

sampled ;

@ = N crremrcccninmnnicincenenen (1)

where

N—total number of bags in a lot;

a—number of bags to be taken.

Note:; }f value a is with decimal,round off the decimal part,which is added as unity to the integral part of a.
2.3 Sampling tools
2.3.1 Metallic sampler;Length (including handle):55 cm;diameter; 1. 5—2. 5 cm;groove length™>
half of the bag’s diagonal length.
2.3.2 Sampling shovel:See {ig. 1.
2.3.3 Plate for guartering :See fig. 2.
2.3.4 Sample can (bag).Which can be sealed.
2.3.5 Cloth (or other material )sheet.For sample dividing (quartering).

Approved by the State Administration of Implemented from Aug. 71,1993
Import and Export Commodity Inspection of
the People’s Republic of China on Jun. 4,1993 5
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Fig.2 Plate for quartering

2.4 Sampling procedure
2-4.1 Sampling from the bag

Draw the samples from a number of bags specified in 2. 2 as follows:Along the sine wave of the
pile,draw samples from the bags of the upper,middle and lower parts of the pile at random. Insert the
sampler, with its groove facing downward,diagonally into each bag,then turn the sampler by 180°,
draw out the sampler,and promptly pour the sample into a container. The qu‘antity of the sample
drawn from each bag shall be basically the, same. Mix all the samples from different bags to form a
gross sample.
2-4.2 Sampling by emptying out

Unseam and open the bag,and erect it on a clean cloth sheet (or other clean sheet). Grasp tight
two corners of the bag bottom and raise up to an angle of 45°,tug backward for ca 1 m until all content
of the bag is emptied out. Scoop up the sample from different parts of the out-poured content with a
shovel , totalling ca 100 g,and place in sample container promptly. Mix all the samples from different
bags to form a gross sample.
2-4.3 Reduction of gross sample

Pour the sample (either from 2. 4.1 or 2. 4. 2)on a clean sheet for quartering ,reduce to not less
than 4 kg with a plate by quartering,Place in a sample container,seal,label and send to the laboratory
in time.
2.5 Preparation of test sample

Reduce the sample to ca 1 kg,grind thoroughly and let pass through a 20 mesh sieve ,divide into 2
equal portions,place in clean containers,seal and label.
2.6 Storage of test sample

The test sample shall be stored at 5C and kept away from light.
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Note : During sampling and preparation of sample,precautions must be taken to avoid contamination or any factors

that may cause the change of residue content.
3 Method of determination

3.1 Principle

The nitrofen residues in sample is extracted with acetone and petroleum ether. The extract is
washed with sodium sulfate solution,and clean-up with 95% sulfurig acid. Evaporate the cleaned up
solution to near dryness. Add 2. 00 mL internal standard working solution to dissolve the residues. The
solution is measured by gas chromatography with a electron capture detector.
3.2 Reagents and materials
3.2.17 Acetone:A.R. ,redistilled.
3.2.2 Petroleum ether:A. R. ,redistilled and collect the distillate of 65~75C.
3.2.3 Concentrated sulfuric acid ;:Density 1. 84 g/mL.
3.2.4 Sulfuric acid : Add 95. 0 mL concentrated sulfuric acid into 5.0 ml water in a 200 mL beaker.
3.2.5 Anhyd;ous sodium sulfate:A. R. ,ignit at 650°C for 4 h,and stored an air-tight container after
cooling.
3.2.6 Sodium sulfate solution (20 g/L) ;Dissolve 20 g anhydrous sodium sulfate in hot water,then
dilute te 1 L.
3.2.7 Nitrofen and heptachlorepoxide (internal standard) :Purity>299.5%.
3.2.8 Nitrofen and heptachlorepoxide standard solution

Accurately weigh a suitable amount of heptachlorepoxide and nitrofen respectively,and dissolve in
petroleum ether to prepare a stock solution with a concentration of 0. 50 mg/mL. According to the
concentration requirement, prepare a standard working solution, heptachlorepoxide standard working
solution and mixed pesticides standard working solution of appropriate concentration,respectively.
3.3 Apparatus and equipment
3.3.1 Gas chromatograph with Ni* electron capture detector.
3.3.2 Homogenizer or shaker.
3.3.3 Rotary evaporator.
3.3.4 Buchner funnel.
3.3.5 Column of anhydrous sodium: Sulfate: 80 X 20 mm (id ) cylindrical funnel, filled with 5 cm
height of anhydrous sodium sulfate.
3.4 Procedure
3.4.1 Extraction

Weigh ca 10 g of the test sample (accurate to 0.1 g)into stoppered conical flask. Add 5 mL ace-
tone shake for 0. 5 min,then add 20 mL petroleum ether and homogenize for 3 min(or shake for 30
min). Filter the extract through a rapid filter paper on a Buchner funnel under reduce pressure. The
residues re-extract twice with 20 mL petroleum ether each time. Transfer the filtrate into a 250 mL
separatory funnel. Add 50 mL warm sodium sulfate solution,and shake 10 s. Let stand to separtate,
discard the aqueous phase.
3. 4.2 Clean up

Add 6 mL sulfuric acid (3. 2. 4) into the petroleum ether layer,shake 20s and let stand to sepa-
rate. Discard the acid layer. Repeat the above procedure 1 or 2 time by shaking for 0. 5 min each time.
Then wash the petroleum ether layer with 25 mL sodium sulfate solution. Shake for 10 s,and stand to
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separate. Discard the aqueous layer. Repeat the above washing procedure once again. Pass the
petroleum ether layer through an anhydrous sodium sulfate column into a heart-shaped bottle, Wash
the column with petroleum ether for several times. Combine the solution and rinsings and collect in the
heart-shaped bottle. The combined solution is concentrated in a rotary evaportor under reduced pres-
sure in a 50 C water bath to near dryness. Add 2. 00 mL internal standard working solution to dissolve
the rasidues,and transferred into a stoppered test tube. Add 0. 2 g anhydrous sodium sulfate. The solu-
tion is used for chromatographic determination.
3.4.3 Determination
3.4.3.1 Gas chromatographic operation conditions

a. Column:2 mX3 mm(id)glass column,packed with 0. 27% (m/mdOV-17+2. 8% (m/mOQF-1
on chromosorb W HP (80-—100 mesh); ’

b. Column temperature;200°C;

c. Injection port temperature:230°C ;

d. Detector temperature;250°C;

e. Nitrogen:Purity>>99. 99%,50 mL/min.
3.4.3.2 Gas chromatographic determination

According to the approximat concentration of nitrofen in the sample solution, selecte a mixed
standard working solution with similar peak hight to that of sample solution. The response values of
nitrofen in mixed standard working solution and sample solution should be in linear range of the in-
strument detection. The mixed standard working solution should be injected with the sample solution
of equal volume.

Under the above chromatographic condition,the retention time of nitrofen is about 8. 3 min and
heptachlorepoxide is about 3 min.
3.4.4 Blank test

The operation of the blank test is the same as that described in the method of determination,but
with omission of sample addition.
3.4.5 Calculation of result

The calculation of result is carried out by GC data processor or according to formula (2).

_AA g

X_A'-A.'c~ci'

where
X—the residue content of nitrofen,mg/kg;
A—the peak area of nitrofen in sample solution,mm?;
A'—the peak area of nitrofen in the mixed pesticides standard working solution,mm?;
A/ —the peak area of heptachlorepoxide in the mixed pesticides standard working solution ,mm?;
Ai—the peak area of heptachlorepoxide in the sample solution, mm?;
¢'-—the concentration of nitrofen in the mixed pesticides standard working solution,pg/pL;
c—Fhe concentration of sample solution,g/puL;
ci—the concentration of heptachlorepoxide in the sample' solution,pg/pL;
¢/ —the concentration of heptachlorepoxide in the mixed pesticides standard working solution,
pg/pL.

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

4.1 Limit of determination:10 pg/kg.
4.2 Recovery

According to the experimental data,when the concentration of nitrofen residues is in the range of
0. 01-—-0. 15 mg/kg ,the recovery is 82.3%—51.7%.

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

This standard was mainly drafted by Lu Kangguan.

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



