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

SN 0211—93
Method for determination of ochratoxin A

in grains for export

1 Scope and field of application

This standard specifies the method of sampling, sample preparation and determination by T1L.C
sernner of ochratoxin A in grains for export.

This method is applicable to the determination of ochratoxin A in grains for export.
2 Sampling and sample preparation

2.1 Each inspection lot should not exceed 4 000 bags.
The characteristics of the acrgo within the same inspection lot,such as packing.mark.origin.
specificution and grade.shoulc 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 :
where
N—totalnumber of bags in a lot; )
a—number of bags to be sampled.
Note; If value « s with decimal.round off the decimal part,which is added as unity to the integral part of u.
2.3 Sampling tools '
2-3.7 Metallic sampler:Length (includii:g handle) :55 em;diameter:1. 5~—2. 5 cm;groove length >

half of the bag's diagonal length.

&

.2 Sampling shovel:See fig. 1.
Plate for quarrering : See fig. 2.

Saruple cantbag): Which can be sealed.
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Cioth (or other material)sheet:For sampie dividing (quartering).

Approved by the State Administration of Implemented from Aug. 1.1993
Ieport and Export Commodity Inspection of
the People's Republic of China on Jun. 4.7993
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Fig. 2 Plate {cr 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,middie 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 the sample into a container. The quantity of the sample drawn
from each bag shall be basically the same. Mix all the samples from different bags to form a gross sam-
ple.
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 a 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 thdroughly 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 5 C and kept away from light.
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3 Method of determination

3.1 Principle
The ochratoxin A in the sample is extracted ,concentrated and developed by thin layer chromatog-
raphy. Both the spots of test solution and standard solution are sprayed with bicarbonate-ethanol solu-
tion.and the fluorescence intensitis of the spots are measured quantitatively by scanning with fluores-
cence detector.
3.2 Reagents and materials
Unless otherwise specified,all the reagents shall be analytically pure and must be redistilled (ex-
~ cept acetonitrile) y“water” is distilled water or the corresponding de-ionized water.
3.2.1 Chloroform.
3.2.2 n-Hexane or petroleum ether(30-—60 C).
3.2.3 Absolute ethanol.
3.2.4 Benzene-acetonitrile (9§+2).
3.2.5 Acetic acid-benzene(1499).
3.2.6 Methanol-water (55+45).
3.2.7 Sodium chloride solution:40 g/L. Weigh 40. 0 g sodium chloride ,dissolve in 1 000 mL water.
3.2.8 Sodium bicarbonate-ethanol solution: Weigh 8. 0 g sodium bicarbonate,dissolve in 100 g wa-
ter. and add 20 ml. absolute ethanol in the solution. "
3.2.9 Ochratoxin A standard stock solution: Accurately weigh an adequate amount of standard
ochratoxin A (accurate to 0. 000 1 g),dissolve in acetic acid-benzene and prepare a solution of 10
ng/ml as the standard stock solution, Determine the concentration with ultraviolet spectrophotometér
(maximum absorption peak is 333 nm.molecule weight is 403, molal extinction coefficient is § 550,
and determine the purity with TLC,reserve in a freezer and avoid light.
3.2.10 Ochratoxin A standard working solution:Dilute the ochratoxin A standard stock solution of
10 pg/mL to 0.5 pg/mL with acetic acid-benzene,reserve in a freezer and avoid light.
3.2.11 Developing solvent ’
3.2-11.1 Ethyl ether :Dehydrated with anhydrous sodium sulfate.
3.2.11.2 Ethyl acetate-toluene-formic acid-methanol(25+604+10+5).
3.2.11.3  Acetic acid-methanol-benzene (5+54+90). *
3.2.12 Potassium dichromate-sulfuric acid solution ;100 g/L.
3.2.13 Anhydrous sodium sulfate.
3.3 Apparatus and equipment
3.3.17 TLC scanner,equipped with fluorescence detector.
3.3.2 Fluorescent lamp:100—125 W,with 365 nm wave-length filter.
3.3.3 ‘Thin-layer plate of silica gel G.
3.3.4 Developing vessel.
3.3.5 Developing tank.
3.3.6 Glass sprayer.
3.3.7 Micro-syringe ;10 p1..20 pl.,2 pL.
3.3.8 All-glass concentrator.
3.3.9 Vibrator,electric.
3.3.10 Mini-grinder.
8
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3.4 Procedure
3.4.1 Extraction

Weigh 20. 0 g of ground and screened sample in a 250 mL stoppered Erlenmeyer flask. Add 30 mL
of n-hexane or petroleum ether and 100 mL methanol-water solution, moisten the stopper, stopper
tightly ,shake for 30 min,let stand and separate. Filter the solution through rapid quantitative filter pa-
per into a 250 mL separatory funnel,allow the low methanol-water layer to separate clearly. Pipet 20
mL methanol-water solution to a graduated 125 mL separatory funnel,add 25 mL chloroform,shake
for 2 min and allow the phases to separate. If emulsion occurs;a few drops of methanol may be added
to promote separation. Transfer the chloroform layer to another separatory funnel. Extract the
methanol-water layer again with 10 mL chloroform,collect and combine the chloroform layers. Adding
sodium chloride solution(for flour .75 mL ;for others 50 mL)in collections,after shake,stand for sepa-
ration. Pass the chloroforin layer through a glass funnel with about 10 g of anhydrous sodium sulfate
into a glass bottle for concentrating. Wash the sodium sulfate layer with a few mL of chloroform. Com-
bine the filtrate with that in the concentrating bottle ,concentrate in a water-bath(60—70 ' )under re-
duced pressure to dryness. Dissolve the residue with benzene-acetonitrile solution (984 2)and dilute
exactly to 0.4 mL as the test solution for analysis.
3.4.2 Spotting on the plate

On a 20 cm X 20 cm plate,spot the standard working solution and the test solution as shown in
graph. Scribe a vertical line 12 cm from the left edge. Then scribe a baseline 3 cm from left and the bot-
tom edge. On the cross of the two lines, spot the test solution spot A. The amount of test solution
spotted depends on the ochratoxin A content of the sample. Spot the ochratoxin A standard working
solution 2,4,6,8,10 ul.(equivalent to 1,2.3.4,5 nglrespectively on the horizontal baseline, the first
spot is 10 cm apart from the sample spot A,the successive spots are 1 cm apart from each other.
3.4.3 Two-dimensional development ’

As graphic expression,in the first direction ,develop with ethyl ether to the 12 cm vertical line. In
the second direction,develop with 3.2.11. 2 or 3. 2. 11. 3 developing solvent to 13 cm along the second
direction.
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Fig.3 Sporting and Developing Diagrammatic Sketch
=~ — -- Demarcation line for the developing aera of the sample and standard spots :
+ A -- Sample spot 3 KX -~ Swandard spot 3 () — Developed standard spot
”: —-Qchratoxin A fluorescence spot in developed sample spot

3.4.4 Observation and confirmation

Under UV-light (wavelength 365 nm).as the test solution spot is at the same r¢level of the stan-
dard spot,it shows blue-green fluorescent spot. Spray 3. 2. 8 spraying agent on each fluorescent spot
and dry by blowing. If the fluorescent spots become blue-purple and the fluorescent intensity stronger
obviously ,ochratoxin A is confirmed. Gently mark with a needle under the spots {or scanning determi-
nation.
3.4.5 Determination
3.4.5.1 Conditions of the TLC scanning

TLC scanner(equipped with fluorescence detector)

Light source :mercury lamp;

Wave length of excitation.365 nm;

Wave length of fluorescence : 450 nm;

Type of examination:reflection;

Narrow slot:1. 4X9 mm;

Type of scanning:linear scan,
3.4.5.2 Plottig of the working curve

Plot the working curve with standard ochratoxin A content(ng) as abscissa against the integral
value(mm?) of the peak area as ordinate.
3.4.5.3 Calculation and expression of the result

Obrain the equivalent ochratoxin A content(ng) from the working curve with respect to the scan
integral value of the fluorescence spot’s peak area,and calculate with following formula.

c-V,

ma+V,
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where
X—Content of ochratoxin A in test sample,pg/kg;
c—Mass of ochratoxin A on the sample spot.obtained by referring to the working curve,ng;
I/'.—jVolume of final test solution,pl; ‘
V,—Volume of test solution spotted,pl.;

m—Corresponding mass of the sample in the test solution.g.
4 Limit of determination and recovery

4.1 Limit of determination

The limit of determination of this method is 5 ug/kg.
4.2 Recovery

According to the experimental data,when the concentration of ochratoxin A is in the range of 5—
20 pg/kg,the recovery is 78. 6% —104.1%.

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 Shandong Import and Export Commodity Inspection Bureau of
the People’s Républic of China.
This standard was mainly drafted by Li Yinbin.Xie Zhihai,Zhang Yibing,Lin Tao.

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



