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Method for the determination of zearalenone in cereals for export
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Foreword

This stardard 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 de-
termination 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 bases of the current international
maximum limit for zearalenone residues in cereals and the sensitivity of the method.

Annex A of this standard is an informative annex.

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,Dalian Institute of Chemical Physics of Chinese Academy of Science.

The main drafters of this standard are Sui Kai,Zhang Jun,Tian Miao,Lin Leming,Song Wenbin.

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

Method for the determination of zearalenone SN 0595—1996
residues in cereals for export

1 Scope

This standard specifies the methods of sampling,sample preparation and determination of zear-
alenone residues by thin-layer chromatography in cereals for export.
This standard is applicable to the determination of zearalenone residue content in maize for ex-

port.
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,each in-
spection lot is about 2200 bags.

The characteristics of the cargo within the same inspection lot ,such as packing, mark, origin,
specification,grade etc. yshould be the same.
2.2 Quantity of sample taken
2.2.71 Cargo in bags ’

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

a= VN T N G D

where

a—number of bags to be taken;

N-—total number of bags in a lot.

Note: If value a is with decimal,round off the decimal parts,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 centre and four at the
corners(I m from the margins)of the area. For an additional area, 3 more sampling spots should be
fixed.
2.3 Sampling tools
2.3.1 Metallic double casing sampler;Lengh 1 m or 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:2. 0—2. 5 cm;inside diametie of the inner casing:2. 5—3. 0 cm;probe length of the
sampler:ca 7 cm.

2. 3.2 Sampling shovel.

Approved by the State Administration of Implemented from May 1,1997
Import and Export Commedity Inspection of
the People’s Republic of China on Nov. 15,1996
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2.3.3 Plate for quartering.
2.3.4 Sample container;Can or bag,which can be sealed.
2.3.5 Cloth(or other suitable material)sheet:For sample dividing (quartering).
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 random and proceed as follows; Unseam and open the bag,and lay it on a clean
cloth sheet (or other clean sheet). Crasp 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 condi-
tion ,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 the sample drawn from each bag should be basi-
cally 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 samples from the bags of the upper,middle and lower parts around the pile at random. In-
sert the sampler(2. 3. 1), with its slots closed ,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 sam-
ple drawn from each bag shall be basically the same as in 2. 4. 1. 1.

The total weight of the sample of each lot should be not less than 4 kg.
2.4.2 Sampling form the cargo in bulk:Insert the sampler (2. 3. 1)successively into the pile at the
spots specified in 2. 2. 2 to an appropriate depth at 45°(the slots shall 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 in-
ner casing to close the slots and draw out the sampler. Promptly pour the sample into a sample con-
tainer. 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)onto a clean sheet,re-
duce 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 onto a clean sheet and proceed as for cargo in bags de-
scribed above.
2.5 Preparation of test sample

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

The test samples should be stored below —5C and kept away from light.

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

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

3.1 Principle
8
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The zearalenone is extracted from test sample with acetonitrile and solution of potassium chlo-
ride. Remove the fat by iso-octane. After removal of water by sodium sulfate,concentrate to near dry-
ness,and dissolve the residue and dilute to definite volume with chloroform. Clean up through the sili-
ca gel chromatographic column and separated by thin layer chromatography (TLC). The thin layer
plate is determined by thin layer scanning meter,using external standard calibration method.

3.2 Reagents and materials

All reagents are of analytical grade unless other wise specified. “Water”is distilled water.
3.2.1 Chloroform
3.2.2 Potassium chloride.

3.2.3 Hpydrochloric acid solution:0. 1 mol/mL.
3.2.4 Acetonitrile.

3.2.5 Iso-octane.

3.2.6 Acetone.

3.2.7 Benzene.

3.2.8 Acetic acid.

3.2.9 Developing reagent:

Chloroform-acetone-benzene-acetic acid (18+2+8-+1).
3.2.10 Anhydrous sodium salfate:

Ignite at 650°C for 4 h. Store in a desiccator.

3.2.11 Silica gel ;For chromatographic use,100—200 mesh,Heat at 110°C for 1 h,add distilled wa-
ter (2% m/m). Seal,vibrate for 5 h,and let stand overnight before use.
3.2.12 Thin layer plate;

Silica gel G plates,0. 20—0. 25 mm thickness , 100 mm X 200 mm. Develop the thin layer plate with
methanol ,take out and blow to dryness,activate at 120°C for 1 h,store in a desiccator,ready for use.
3.2.13 Solution of potassium chloride:

Add 4 g of potasium chloride to 96 mL of 0.1 mol/L hydrochloric acid solution,mix thoroughly.
3.2.14 Zearalenone standard:purityz=99%.

3.2.15 Zearalenone standard solution:

Accurately weigh a suitable amount of standard zearalenone and dissolve in chloroform (3. 2. 1)
and prepare a solution of 0. 13 mg/mL in concentration as the standard stock solution. According to
the requirement,prepare a standard working solution of appropriate concentration.

Note: the zearalenone standard solution shall be stored below —5°C and kept away from light.

3.3 Apparatus and equipment

3.31 Grénder

3.3.2 Suction filter funnel:90 mm(d).

3.3.3 Reciprocating shaker.

3.3.4 Rotatory evapoator ; With 200 mlL heart-shaped bottle.
3.3.5 Constant temperature water-bath.

3.3.6 Column of anhydrous sodium sulfate:

A cylinder shape funnel,22 mm(id),filled with 5cm height of anhydrous sodium sulfate.
3.3.7 Seperatory funnel:250 mL.

3.3.8 Conical flask :500 mL,with glass stopper.
3.3.9 Suction bottle;:250 mL.
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3.3.10 Sample vial:5 mL,brown,with ground glass stopper.
3.3.11 Silica gel clean-up column:250 mm X 10 mm(id)glass column, containing 6 g of silica gel.
3.3.12 Graduated pipet:50 mL,1 ml (accurate to 0. 01 mL).
3.3.13 Chloromatographic jar; 250 mm X 150 mm X 50 mm (upright,with ground mouth).
3.3.14 Auto-spotting meter:1—99 pL.
3.3.15 Thin layer chromatography scanner:with Hg light source.
3.4 Procedure
3.4.1 Extraction

Weight ca 50 g of the test sample (accurate to 0.1 g)into a conical flask. Add 180 mL of acetoni-
tril and 20 mL of solution of potassium chloride (3. 2.13),shake for 30 min. Filter the extract with
suction,rinse the residues with 3X 20 mL of acetonitrile and filter ,combine the filtrates and exactly di-
luted to 250 mL. Pipet accurately 50 mL of the filtrates,and transfer into a 250 mL seperatory funnel,
add 70 mL of iso-octane and shake vigorously for 2 min. Let stand for 15 min to seperate. Discard the
iso-octane layer,and add 60 mL of iso-octane again,repeat the above step twice, Collect the acetonitrile
layer. The acetonitrile layer is passed through a column packed with anhydrous sodium sulfate (3. 3.
6) into a heart-shaped bottle. Concentrate to near dryness in a water-bath at 50°C. Dissolve the residue
with 1 mL of chloroform.
3.4.2 Cleanup

Transfer the solution from 3. 4. 1 onto a silica gel column (3. 3. 11),rinse the heart-shaped bottle
with2 X 0. 5 mL of chloroform,pour the rinsings onto the same column. Then pass 50—60 mL of chlo-
roform-acetone (§+2)through the column,draining speed:1—2 drop/s. Collect the first 30 mL of elu-
ate into a heart-shaped bottle. Concentrate to ca 2 mL in a 50°C water-bath and transfer quantitatively
into a sample vial. Continue to concentrate to dryness. Dissolve in exactly 0. 50 mL of chloroform,the
solution is used for determination.
3.4.3 Determination
3.4.3.1 TLC scanning conditions

a) Light source ;mercury lamp;

b) Wave length of excitation;313 nm;Wave lenghth of emission;440 nm;

¢) Slit for excitation and slit for emission: Adjustment in accordance with spot;

d) Photo mode ;Fluorecence reflection;

e) Rate of scanning:20 mm/min;

f) Scanning mode ;Straight line.
3.4.3.2 TLC Determination

According to the approximate concentration of zearalenone in the sample solution,select the stan-
dard working solution,with similar peak area to that of sample solution. The responses of zearalenone
in the standard solution and sample solution should be in the linear range of the insrumental detection.
The standard working solution is spotted on the TLC plate, 1. 5—2 cm from the baseline and in-be-
tween the test sample solution of equal volume is spotted by autospotting meter. According to the
range of spot,select the interval between the spots. Place the plate in a chromatographic jar which is
presaturated with cholroform-acetone-benzene-acetic acid (18 + 2+ 8-+ 1) for developing. When the
front reaches 180 mm ,take out and blow to dryness for determination according to the scanning condi-
tion.

For TLC scanning diagram of zearalenone standard,see fig. Al of annex A.
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3.4.4 Blank test

The operation of the blank test is the same as that described in the method of determination,but
without addition of sample.
3.4.5 Calculation and expression of result

The calculation of result is carried out by data processor or according to the following formula

2):

_Ac-V reenteeeerereeeiraresasateaereben sreaes
X=r (2)

where
X-—the content of zearalenone in sample,mg/kg;
A—the peak area of sample solution spotted on the plate,[i. u. ];
A,—the peak area of standard working solution spotted on the plate,[i. u. J;
c—the concentration of zearalenone in the standard working solution,ug/mL;
V—the final volume of sample solution,mL;
m—the corresponding mass of test sample in the final sample solution ,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. 1 mg/kg.
4.2 Recovery

According to the experimental data, the fortifying concentrations of zeavalenone and its corre-
sponding recoveries are:

0.1 mg/kg,the recovery 93.9%;

1. 0 mg/kg,the recovery 93.8%;

2.0 mg/kg,the recovery 93.9%.
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Annex A
(Informative Annex)
TLC scanning diagram of the standard
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Fig. Al
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The TLC scanning diagram of zearalenone standard



