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Foreword

This standard was drafted in accordance with the requirements of GB/T 1.1—1993 “Directives
for the work of standardization—Unit 1:Drafting and presentation of standards—Part 1;General rules
for drafting standards” and SN/T 0001-—1995 “General rules for drafting the standard methods for the
determination of pesticide, veterinary drug residues and biotoxins in commodities for export”. The
method of determination of this standard was drafted by referring to the relevant domestic and foreign
literatures through research, modification and verification. In addition, the methods of sampling and
sample preparation are also specified in this standard.

The limit of determination in this standard is'defined on the basis of the current international
maximum limits for methyl bromide residues in cereals and the sensitivity of the method.

Annex A and B of this standard are informative annexes. .

This standard was proposed by and is under the charge of the State Administration of Import and

" Export Commodity Inspection of the People’s Republic of China.

This standard was drafted by Liaoning Import and Export Commodity Inspection Bureau of the
People’s Republic of China.

The main drafters of this standard are Song Wenbin, Yang Xin,Chang Huayi.

This standard is a professional standard promulgated for the. first time.

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



Professional Standard of the People’s Republic of China

for Import and Export Commodity Inspection
SN 0649—1987

Method for the determination of
methyl bromide residues in cereals for export

1 Scope

This standard specifies the methods of sampling,sample preparation and determination of methy!
bromide residues by gas chromatography in cereals for export.

This standard is applicable to the determination of methy! bromide residues in maize for export.
2 Sampling and sample preparation

2.1 Inspection lot

For the cargo in bulk, each inspection lot should not exceed 200 t,for the cargo in bags (ca
90 kg/bag) ,each inspection lot shall be about 2 200 bags.

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

Calculate the number of bags to be taken by formula(1):

= JN

where

a—number of bags to be taken;

N —tatal number of bags in a Jot.

Note:if value a is with decimal ,round off the decimal part,which is added as unity to the integral part of a.
2.2.2 Cargo in bulk

The height of the cargo pile should not exceed 2 m. Set up areas and spots for sampling on the pile
surface,50 m? is considered as an area in which 5 spots shall be fixed,one in the center and four at the
four corners (1 m from the margins)of the area. For an additional area, three more sampling spots
should be fixed.
2.3 Sampling tools
2.3.1 Metallic double-casing sampier : Length 1 m and 2 m(both including handle)with some slots on
different sections and respectively at the same heights for both inner and outer casings ;length of slots:
15—20 cm; width of the slot: 2. 0—2. 5 cm;inside diameter of the inner ;:asing: 2.5—3.0 cm;probe
length of the sampler:.ca 7 cm. '
2.3.2 Sampling shovel.
2.3.3 Plate for quartering.

Approved by the State Administration of Implemented from Jan. 1,1998
Import and Export Commodity Inspection of
the People’s Republic of China on Aug. 15, 1997
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2.3.4 Cloth(or other suitable materials)sheet:For sample dividing (quartering).
2.3.5 Sample container:Can or bag,which can be sealed.
2.4 Sampling procedure
2.4.1 For cargo in bags
2.4.1.1 Sampling by emptying out:Draw 10 percent of the number of bags specified in 2. 2. 1(not
less than 3 bags)at any part of the pile gt random. Unseam and open the bag,and lay 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 backword for ca 1 m until all content of the bag is emptied out. Check whether the quality of the
goods is uniform within and between the bags. After confirming the goods are in normal condition,
scoop up the sample from different parts of the out-poured content with a shovel at random,and place
in a sample container promptly. The quantity of sample drawn from each bag should be basically the
same.
2.4.1.2 Sampling from inside the bags:Draw the samples from the number of the bags specified in
2. 2. 1(by deducting the number of the bags drawn in 2. 4. 1. 1) as follows:Along the sine wave of the
pile, draw the samples from the bags of the upper, middle and lower parts around the pile at ran-
dom. Insert the sampler(2. 3. 1,length 1 m) ,the slots should be closed while inserting diagonally into
each bag. Turn the inner casing to open the slots so that the sample may fill up the inner tube. Again
turn the inner casing to close the slots and draw out the sampler. Promptly pour the sample into a
sample container. The quantity of the sample drawn from each bag should be basically the same as in
$2.4.1.1.

The total weight of the gross sample of each lot should be not less than 4 kg.
2.4.2 Sampling from the cargo in bulk

Insert the sampler (2. 3. 1)successively into the pile at the spots specified in 2. 2. 2 to appropriate
depth at 45°C (the slots should be closed while inserting in ). Turn the inner casing to open the slots so
that the sample may fill up the inner tube. Again turn the inner casing to close the slots and draw out
the sampler. Promptly pour the sample into a sample container. The quantity of the sample drawn from
all the spots shall be basically the same.

The total weight of the sample of each lot should be not less than 4 kg.
2.4.3 Reduction of gross sample

For cargo in bags:Pour all the samples (from both 2.4.1.1 and 2. 4. 1. 2)on a clean sheet,reduce
to not less than 2 kg with a plate by quartering. Place in a sample container,seal,label and send to the
laboratory in time.

For cargo in bulk:Pour all the samples on a clean sheet and proceed as for cargo in bags described
above.
2.5 Preparation of test sample

Reduce the sample to ca 1 kg by quartering, mix thoroughly and divide into two equal por-
tions. Place in clean containers as the test samples,seal and label.
2.6 Storage of test sample

The test samples should be stored below —18°C and kept away from light.

Note ’

1 Sample reduction operation must be conducted as quickly as possible to avoid the loss of methyl bromide.

2 In the course of sampling and sample preparation ,precautions must be taken to avoid contamination or any factors

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

3.1 Principle

The methyl bromide residues in the test sample are evaporated under a stream of nitrogen by
heating with sulfuric acid solution in a reflux extractor and absorbed in iso-octane,which is cooled in
an ice-salt bath. After diluting to a definite volume with iso-octane, the solution is analyzed by GC with
electron capture detector,using external standard method.
3.2 Reagents and materials

Unless otherwise specified ,all reagents should be analytically pure,“water” is distilled water.
3.2.1 iso-Octane:Add 500 mL of iso-octane and 5—10 g of metallic sodium flakes into a 1 000 mL
flask. Connect the flask with the condenser and reflux for 6—8 h. The reagent is then distilled with an
all-glass distilling apparatus and the fractions of 97. 5~99. 5C are collected.
3.2.2 Sulfuric acid solution ;0. 05 mol/L.
3. 2.3 Distilled water:Before use,the distilled water is boiled for 20 min and cooled down.
3.2.4 Anhydrous sodium sulfate;10—20 mesh. Ignite at 650°C for 4 h,after cooling,let pass through
a 10-—20 mesh sieve,and keep in a tightly closed container .
3.2.5 Methyl bromide standard :Purityz>99. 9% ,density p ca 1. 730 g/mL(at 0°C).
3.2.6 Methyl bromide standard solution: Accurately weigh a suitable amount of methyl bromide
standard and dissove in iso-octane to prepare a solution of 1. 00 mg/mL in concentration as the stan-
dard stock solution. According to the requirement,prepare a standard working solution of appropriate
concentration by diluting the stock solution with iso-octane.
3.3 Apparatus and equipment )
" 3.3.1 Gas chromatagraph ; Equipped with an electron capture detector (ECD).
3.3.2 Acid reflux extractor:See fig. Bl in annex B.
3.3.3 Volumetric flask:25 mL. :
3.3.4 Electrothermal oven:With adjustable temperature,500 mL,200 W.
3.3.5 All-glass distilling apparatus.
3.3.6 Gas flowmeter.
3.3.7 Ice-salt bath.
3.3.8 Constant temperature cycle water-bath
3.4 Procedure
3.4.1 Exraction

The acid reflux extractor is installed as fig. Bl in annex B. A little glass-wool is placed at the bot-
tom of dry-tube,then add ca 10 g of anhydrous sodium sulfate into the tube. Connect the dry-tube and
the gas-tube with polyethylene tube of 2 mm(id)and add 6—7 cm height of anhydrous sodium sulfate
in the gas-tube. Pour 20 mL of iso-octane into the volumetric flask,and insert the gas-tube into the
volumetric flask,which is placed in an ice-salt bath,Connect the condenser and the constant tempera-
ture cycle water-bath in place. The temperature of the water-bath is controlled at 56—59°C. Transfer
quickly the well-mixed 50. 0 g(accurate to 0. 1 g)of test sample and 200 mLof sulfuric acid solution in-
to the extracting flask. Connect the condenser promptly,then pass in a stream of nitrogen(flow rate:
20—30 mL/min). Heat slowly the fiask on an electrothermal oven to gentle boilling(ca 20—30 min),
with the nitrogen streams still passing through for 2 h. Close the nitrogen current and stop heating.
Take off the gas-tube from the volumetric flask. Rinse the gas tube several times with a few millilitres

T 10
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of iso-octane. Take off the volumetric flask from the ice-bath. Let stand for temperature equilibrium,
then exactly diluted to the mark with iso-octane. The solution is used for chromatographic determina-
tion.

Note

1 A little glass wool should be placed at the lower end of the gas-tube,to keep Na,SO, in the tube,but not to block

the gas passage.

2 The temperature of water-bath should be controlled<C60°C for preventing excess steam to be distilled out .

3 Before weighing,the test sample should be frozen to avoid the loss of methyl bromide due to its volalility.
3.4.2 Determination
3.4.2.1 GC operating condition

a) Column:Glass,1.5 mX3. 2 mm(id),packed with 10% (sn/m)DC-200 on*Chromosorb W AW-
DMCS(60—80 mesh);

b) Column temperature:70°C;

¢) Injection port temperature :150°C 5

d) Detector temperature;150°C;

e) Nitrogen : Purith2299. 99% ,20 mL /min.
3.4.2.2 GC determination

According to the approximate concentration of methyl bromide in the sample solution,select the
standard working solution with similar peak height to that of sample solution. The responses of methyl
bromide in the standard working solution and sample solution should be in the linear range of the in-
strumental detection. The standard working sodution should be injected randomly in-between the in-
jections of the sa.mple solution of equal volume. Under the above mentioned chomatographic condition,
the retention time of methyl bromide is about 1.0 min. For chromatogram of methyl bromide stan-
dard,see fig. Al in annex A.
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 Calculation and expression of result

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

hyem
where
X—the residue content of methyl bromide in test sample ,mg/kg;
h—the peak height of methyl bromide in the sample solution,mm;
h,—the peak height of methyl bromide in the standard working solution,mm;
c—the concentration of methyl bromide in the standard working solution,pg/mL;
V—the final volume of sample solution,mL;
m—the mass of the test sample,g.

Note: The blank vulue 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 .
11
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According to the experimental data,the fortifying concentrations of methyl bromide in maize and
its corresponding recoveries are;

0. 02 mg/kg ,the recovery 82.50%;

0. 10 mg/kg,the recovery 90. 90% ;

0. 50 mg/kg ,the recovery 92. 36%.

12
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Annex A
(informative )

Chromatogram of the standard

1.08

methy} bromide

Q. 487

e

Fig. A1 Chromatogram of methyl bromide standard
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Annex B
(informative)

Reflux extractor

polyethylene tube(2 mm id)

7mm(id)

condenser

ice-salt bath

water (56-~59°C)

volumetric flask (25mL)

extracting flask

Fig. Bl Acid reflux extractor




