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Foreword

Annex A of this standard is an informative annex.

This standard was proposed by and is under the jurisdiction of Certification and Accreditation Admin-

istration of the People’s Republic of China.

This standard is drafted by Hubei Entry-Exit Inspection and Quarantine Bureau of the People’s Repub-
lic of China.

Main drafters of this standard are: Lin Yanfei, Zhao Xiaoya, Hu Xiaozhong., Wang Peng, Li Jing.
Fu Xiaofang.

This standard is a professional standard for Entry-Exit inspection and quarantine of the People’s Re-
public of China promulgated for the first time.
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Determination of citrinin contents in cereals
for import and export—HPLC method

1 Scope

This standard specifies the method of determination of citrinin in cereals by high performance liquid
chromatography (HPLC).

This standard is applicable to the determination of citrinin contents in rice.barley.,oats and wheat for
import and export.

2 Principle

The contents of citrinin in the test sample is extracted with acetonitrile-isopropanol-water mixed so-
lution. Thereafter being cleaned up by the C;s SPE column, the contents are determined by HPLC with
FLD detector.quantified by external standard method.

3 Reagents and materials

Unless specified,all reagents used should be of analytical grade; “water”is the double distilled water.
3.1 Isopropanol:Chromatography pure.

3.2 Acetonitrile:Chromatography pure.

3.3 Phosphoric acid: Guaranteed reagent.

3.4 Extraction solution:acetonitrile-isopropanol-water (35+10+55,V/V/V),pH value is adjusted
to 1.5 by phosphoric acid.

3.5 H;PO, solution:pipette 5. 6 mL phosphoric acid and dilute to 1 000 mL with water.
3.6 Mobile phase:acetonitrile-isopropanol-0. 08 mol/L phosphoric acid (35+10+55,V/V/V).

3.7 Css SPE Cartridge:500 mg.3 mL. or equivalent. Condition C;s SPE cartridge with 5 mL methanol
and 5 mL water before using.
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3.8 Citrinin standard chemicals (C,3H;,0s ,CAS No0:518-75-2) ,Purity was 97% above.

3.9 Standard stock solution: Accurately weigh appropriate citrinin (3. 6) ,dissolve and quantitative-
ly with acetonitrile. The concentration of the solution is 1. 0 mg/mL. The stock solution should be
stored at 0 'C ~4 C refrigeratory.

3. 10 Standard working solution: according to the requirement, accurately measure different vol-
umes of standard stock solution to a 10 mL volumetric flask,dilute with mobile phase to make differ-
ent concentration of the standard solution such as 25 ng/mL, 50 ng/mL, 100 ng/mL, 500 ng/mL,

1 000 ng/mL.

3. 11 Glass Microfiber:11 cm,1.5 pm,

4 Apparatus and equipment

4.1 High performance liquid chromatography: equipped with fluorescence detector detection.
4.2 Oscillator.

4.3 Centrifuge:4 000 r/min.

4.4 Solid phase extraction with vaccum pump.

4.5 Nitrogen concentrator.

5 Sample preparation and storage

The sample is about 500 g,grind thoroughly and let pass through a 830 um sieve. Keep the prepared
sample into a clean container,seal and label. In the course of sample preparation, precautions should
be taken to avoid the contamination or any factors which may cause the change of residue content.

6 Procedure

6.1 Extraction procedure

Accurately weight 5 g of the test sample (accurate to 0. 01 g) into a 50 mL centrifuge tube, add

10 mL extracted solution (3. 4), mix intensely and extract with ultrasonic extractor 30 min. Then
centrifuge for 4 min at 3 500 r/min. The supernatant is taken into other 50 mL centrifuge tube. Anoth-
er 5 mL extracted solution (3. 4) is added and the mixture was extracted again. Combine the super-
natant into the same centrifuge tube and add water to 40 mL,adjusted pH value to 1.5 by phosphoric
acid.
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6.2 Cleanup procedure

Draw the above solution through a per-conditioned C,s SPE column. Wash the column with 5 mL wa-
ter. Then the column is dried by air for at 3 min,and eluted with 10 mL methanol. The eluted solution
is evaporated to near dryness at 40 C and dried under nitrogen flow, then 1. 0 mL mobile phase is
added to reconstitute the residue. After being filtrated with a 0. 2 um filter, the final solution is ready
for analysis by high performance liquid chromatography.

6.3 Determination

6.3.1 LC operating conditions

a) LC column:Cis,5 rm,4.6 mm (i. d.) X250 mm,or equivalent;

b) Mobile phase:acetonitrile-isopropanol-0. 08 mol/L phosphoric acid (35+10+55,V/V/V);

¢) Flow rate:1.0 mL/min;

d) Injection volume:50 pL;

e) Column temperature:28 C ;

f) Detection wavelength:Ex =331 nm,Em =500 nm.

6.3.2 HPLC determination

According to the approximate concentration of citrinin in the sample solution, select the standard
working solution with similar peak area to that of the sample solution. The responses of citrinin in the
standard working solution and sample solution should be within the linear range of the instrumental
detection. The standard working solution should be randomly injected in-between the injections of
the sample solution of equal volume. Under the above operating condition, the retention time of cit-
rinin is about 9. 1 min. For chromatogram of the standard,see figure A. 1 in annex A.

6.3.3 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.

7 Calculation and expression of the result

Calculate the content of citrinin contents in the test sample by LC data processor or according to the
formula (1) .
8
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:Axch
A, X m

(1)
Where:
X—the content of citrinin in the test sample.mg/kg;
A—the peak area of citrinin in the sample solution;
A,—the peak area of citrinin in the standard working solution;
c—the concentration of citrinin in the standard working solution, xg/mL;

V—the final volume of the sample solution,mL;

m—the corresponding mass of the test sample in the final sample solution,g.

8 Limit of determination and recovery

8.1 Limit of determination
The limit of determination of this method is 0. 01 mg/kg.
8.2 Recovery

According to the experimental date, the fortifying concentration of citrinin in cereals and its corre-
sponding recoveries see table 1.

Table 1—Recoveries of spiked samples

Sample Levels/(mg/kg) Recoveries/ %
0.01 78.9~90. 2
Rice 0. 05 88.0~91.4
0.10 74.8~96. 6
0.01 75.2~96.8
Barley 0. 05 79.1~94.2
0.10 75.8~97.6
0.01 74.6~90.5
Oats 0.05 76.2~89.7
0.10 75.9~91.3
0.01 77.9~96. 2
Wheat 0. 05 79.9~93.1
0.10 80.4~95.9
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Annex A
(informative)
Chromatogram of the standard

Figure A. 1—Liquid chromatogram of citrinin (100 ng/mL) standard
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