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5.0 5.0 90.0~102.1
2.5 : . 0.5 89.0~100.4
Je iR F 5.0 86.3~95.3 1.0 90.4~104.0
25.0 97.0 5.0 92.0~101.0
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Foreword

This standard was drafted in accordance with the GB/T 1.1—2009.

Please note that some of the content of the standard may involve patents.Publication of the present
the standard does not bear the responsibility of identifying these patents.

This standard was proposed by and is under the jurisdiction of Certifercation and Accreditation Ad-
ministration of the People’s Republic of China.

This standard was drafted by Guangdong Entry-Exit Inspection and Quarantine Bureau of the People’s
Republic of China.

This standard was mainly drafted by Pan Bingzhen, Xi Xinglin,Ouyang Shaolun.Pang Shiqi, Liu Qing,
Li Min,Li Xun,Chen Xiuming, Liang Ruiting, Li Shuang.

Note: This English version,a translation from the Chinese text,is solely for guidance.
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Determination of chlorate in food for export—
lon chromatography method

1 Scope

This standard specifies the method for the determination of chlorate in food for export by lon chro-
matography method.

This standard is applicable to the determination of chlorate in Fresh longan, canned longan,dried lon-

gan, mango, mango juice,apple juice, mixed fruit and vegetables juice, potato, wine, beer, flour,

rice, milk,pork, fish.
2 Principle

Chlorate residues are extracted from the sample by water. It is cleaned up with solid phase
extraction column. It is determined by lon chromatography equipped with conductance detector,
quantified by external standard method.

3 Reagents and materials

Unless otherwise specified, the reagents used should be analytical grade. And the water should be ul-
tra-pure grade water with 18.2 MQ « cm resistivity.

3.1 Petroleum ether: Boiling range (30 C ~60 C).

3.2 Acetic acid:Guaranteed reagent.

3.3 3% (V/V)Acetic acid solution:Pipette 3.0 mL acetic acid and dilute to 100 mL with water.

3.4 Chlorate potassium standard:Purity was 99% above.

3.5 Standard stock solution: Accurately weigh 0.146 7 g chlorate potassium (3.4), dissolve and

quantitatively with water. The concentration of the solution is 1.0 mg/mL. Standard stock solution
has certificate can also be used(be stored at 0 C~4 C).
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3.6 Standard transition solution: Accurately transfer 2.0 mL Standard stock solution(3.5) into
100 mL volummetric flask. then make up to graduation with water. The concentration of the solution
is 20 mg/L(be stored at 0 CT~4 C).

3.7 Standard working solution: According to the requirement,accurately measure different volumes
of standard stock soluttion to volumetric flask, dilute with water to make different concentration of
Standard working solution such as 0.025 mg/L, 0.05 mg/L, 0.10 mg/L, 0.20 mg/L,0.40 mg/L,
1.00 mg/L, 2.00 mg/L.

4 Apparatus and equipmen

4.1 lon chromatography.equipped with conducta
4.2 Tissue blender.

4.3 Mixer.

4.4 Balance(0.2 mg).

4.5 Ulrasonic cleaner.

4.6 Centrifuge:4 500 r/min,50
4.7 Solid phase extraction Cis

4.8 Membrane filter: nylon, 0.

5 Sample preparation and stor

5.1 Requirement

In the course of sampling and sample preparation, precations shall be take to avoid the contamination
or any factors which may cause the change of residue content.

5.2 preparation and storage
5.2.1 Fresh longan, canned longan. dried longan, mango, potato. flour, rice, pork, and fish

About 500 g representative samples shouled be taken from all samples, the edible parts are cut into
8
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mince and homogenized by a high speed tissue triturator.The mixed primary sample is divided into
two equal portion .Each portion is put into one clean sample bottle which is sealed and labled. The
sample should be stored at 0 CT~4 C.

5.2.2 Mango juice,apple juice, mixed fruit and vegetables juice.milk,wine
About 500 g representative samples shouled be taken from all samples.The mixed primary sample is
divided into two equal portion .Each portion is put into one clean sample bottle which is sealed and

labled. The sample should be stored at 0 T ~4 C.

5.2.3 Beer

About 500 g representative samples shoule ples. Smash thoroughly in a

ceramic barrel. The mixed primary sample is diy ual portion .Each portion is put into

one clean sample bottle which is sealed a ple should be stored at 0 C~4 TC.

6 Determination procedure

6.1 Extraction
6.1.1 Fresh longan, canned lon to, mango juice. apple juice,
mixed fruit and vegetables juic
Weight 5.0 g sample (dried long L volumetric flask, add about
dilute to volume with water.
e at 4 500 r/min for 10 min.

30 mL water, mix well, extrac

Transfer the extraction to 50 mL

6.1.2 Milk

Weight the sample (milk:5.0 g),accurate to 0.000 2 g ,in 50 mL volumetric flask, add about 30 mL
water, mix well, extract for 30 min in ultrasonic water bath. Add 3% Acetic acid solution 4 mL,mix
well, place 20 min under 4 C.Put out and return to room temperature,dilute to volume with water.
Transfer the extraction to 50 mL centrifuge tube tube, then centrifuge at 4 500 r/min for 10 min.

6.1.3 Pork and fish

Weight 5.0 g sample in beaker, accurate to 0.000 2 g, add 25 mL petroleum ether, stir well, pour out
petroleum ether. Add 25 mL petroleum ether again, stir well, pour out petroleum ether.Volatile pe-
troleum ether in heating slightly by water bath.Transfer the sample to 50 mL volumetric flask, add a-

bout 30 mL water, mix well, extract for 30 min in ultrasonic water bath. Dilute to volume with wa-
9
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ter. Transfer the extraction to 50 mL centrifuge tube, then centrifuge at 4 500 r/min for 10 min.

6.2 Clean up

The Cis column(4.7) is leached with 10 mL methanol and 15 mL water one by one.Then The Cig

column is activated for 30 min before using. The supernatant(6.1)is cleaned up by C,s column, and

then is filtrated with 0.45 um microporous membrane(4.8). The filtrate is collected to be measured.

6.3 Determination

6.3.1 Chromatography reference operating conditions

Chromatography reference operating conditions are as follows:

a

b)

c)

d)

e)

)

Chromatography column: lonPac AS19,4 mm X 250 mm(with lonPac AG19,4 mm X 50 mm,guard

column)or equivalent column.

Mobile phase:5 mmol/L~50 mmol/L KOH.

Flow rate:0.80 mL/min.

Restrain electric current. 100 mA.

Column tempreture: 30 C.

Injector volumn:100 uL.

Table 1—Mobile phase gradient program

Time/min Mobile phase/(mmol/L)
0 5
25 5
30 50
40 50
45 5

6.3.2 Determination

According to the approximate concentration of the chlorate potassium in the sample solution,select

the standard working solution with similar concentration of the sample solution. The standard

10
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working solution should be injected in-between the injections of the sample solution with one com-
mon volume. The response of chlorate potassium in the standard working solution and sample solu-
tion should be within the linear range of the instrument detection.Under the above chromatograph
conditions, the reference retention time of chlorate potassium is about 17 min. The chromatograms

of the standard working solution is showed in figure A.1.

6.3.3 Blank test

The operation of the blank test is the same as that described in the method of determination. but

without addition of sample.

7 Calculation and expression of the result

Calculate the content of chlorate in the test sample by IC data processor or according to the formula

(1) ,the blank value should be subtracted from the above resule of calculation.

X = B e o I

Where:

X —the concentration of chlorate in the test sample,mg/kg;

C —the concentration of chlorate is from calibration curve,mg/L;
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 quatification and recovery

8.1 Limit of quatification

The limit of determination of this method is 0.5 mg/kg for Fresh longan, canned longan, mango,
mango juice,apple juice, mixed fruit and vegetables juice. potato, beer, flour, rice, milk,pork and
fish.The limit of determination of this method is 1.0 mg/kg for wine. The limit of determination of

this method is 2.5 mg/kg for dried longan.

1T
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8.2 Recovery

The recoveries range of fortifying concentrations see table 2.

Table 2—Recoveries range of chlorate in different samples

sample Spike levels/(mg/kg)| Recovery range/% sample Spike levels/(mg/kg)| Recovery range/%
0.5 88.6~100.8 1.0 81.9~92.1
Fresh longan 1.0 91.6~103.4 wine 2.0 84.2~95.8
5.0 10.0 88.4~100.1
05 0.5 88.4~100.4
canned longan 1.0 1.0 87.3~103.2
5.0 91.8~101.6 5.0 90.0~102.1
25 82.5~ 05 89.0~100.4
dried longan 5.0 Flour 1.0 90.4~104.0
25.0 5.0 92.0~101.0
0.5 0.5 86.4~99.0
mango 1.0 1.0 - 88.6~101.0
5.0 89.7~97.6 5.0 88.6~100.6
05 98.2 0.5 86.6~97 .4
Mango juice 1.0 97.6 1.0 89.4~102.0
5.0 100. 5.0 89.8~100.5
0.5 4~100 0.5 84.4~93.6
apple juice 1.0 2~10 pork 1.0 87.5~96.8
5.0 5.0 87.8~95.0
mixed fruit 0.5 0.5 86.4~100.2
and vagetables 1.0 Fi 1.0 88.56~99.3
Juiga 5.0 91.0~100.2 5.0 90.6~101.0
0.5 84.2~97.2
potato 1.0 86.7~96.2
5.0 91.7~98.0

9 Precision

The absolute difference of the two independent test results obtained under the condition of
repetition is not more than 10% of arithmetic mean.

12
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AnnexA
(Informative)
Chromatogram of the standard

Cl0;

1.8 5.0 7.5 10. 0 32.5 35.0 39.5

min

Figure A.1—IC chromatogram of the d working solution(2.0 mg/L)
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