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Foreword

This standard is drafted according to GB/T 1.1—2009.

This standard is replace of SN 0218—1993 Method for the determination of pyrethrins residues in ce-
reals for export.

The main improvements from SN 0218—1993 are as follows:

—This standard is applicable to the determination of residue content of pyrethrins in rice, corn,
brown rice, barley, wheat and chinese sorghum for expor;

—The cleanup processure is improved.

Some parts of the standard may have relationship with some patents. The release department have
no responsibility to recognize these patents.

This standard was proposed by and is under the charge of the Certification and Accreditation Admin-
istration of the People’s Republic of China.

This standard was drafted by the Shanghai Entry-Exit Inspection and Quarantine Bureau of the
People’s Republic of China, Shanghai Institute of Quality and Standardization, Foshan Entry-Exit In-

spection and Quarantine Bureau of the People’s Republic of China.

The main drafters of this standard are Yang Huiqin, Yang Ruiyu, Chen Danping, Yi Xionghai, Zhu
Jian, Guo Dehua.

This standard replaced the following standard:

—SN 0218—1993.

Note: This English version,a translation from the Chinese text,is solely for guidance.
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Determination of pyrethrins residues in cereals for
export—GC-MS method

1 Scope

This standard specifies the method of testing pyrethrins residue in food by GC/MS method.
This standard is applicable to the determination and confirmation of pyrethrins (p yrethrin 1, pyre-

thrin I ,cinerin I , cinerin II , jasmolin I , jasmolin I ) residues in rice, corn, brown rice, barley,
wheat and chinese sorghum.

2 Normative reference

The following documents are necessary for this standard. For dated reference, only dated editions
shall apply to this standard. For undated references, the latest edition of the normative document
(including subsequent amendments) is referred to applies.

GB/T 6682 Water for analytical laboratory use—Specification and test methods

3 Principle

The pyrethrins residue from the above food sample of cereals is extracted with aether,then cleaned
up with Florisil column. The residual content is determined by GC-MS, and quantified by external
standard method.

4 Reagents and materials

Unless otherwise specified, all the reagents used should be analytical grade, “water” is the first wa-
ter prescribed by GB/T 6682,

4.1 Aether: HPLC grade.
4.2 N-hexane: HPLC grade.

4.3 Acetone: HPLC grade.
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4.4 Anhydrous sodium sulfate:Ignite at 650 C for 4 h, and keep in a tightly closed container.

4.5 Aether-acetone-n-hexane (4+4+2, V/V/V): combine 400 mL aether, 400 mL acetone and
200 mL n-hexane.

4.6 Standard substance:pyrethrin I (CAS:121-21-1) ,pyrethrin I (CAS:121-29-9),cinerin ] (CAS.
25402-06-6) ,cinerin T (CAS:121-20-0), jasmolin I (CAS:4466-14-2),jasmolin I (CAS:1172-63-0).

4.7 Stock standard solution (1 000.0 pug/mL) :accurately weigh 0.01 g £0.000 1 g of pyrethrins
standard into a 10 mL volumetriv. Mix well. This solution i olution of 1 000 ug/mL pyre-

thrins in acetone, these solutions
tandard solution 1.00 mL into
e solutions stored at <5 T,

4.8 Intermediate standard solutio
100 mL volumetric flask separately
avoid light preservation.

4.9 Florisil column (6 mL,0.5 g), equi

5 Apparatus and equipment

5.1 GC/MS with EI.

5.2 Rotray vacuum evaporator.
5.3 Vortex mixer.

5.4 Solid phase extraction set.
5.5 Nitrogen evaporator.

5.6 Plastic centrifuge tube: 15 mL.
5.7 Glass tube: 10 mL with graduation.
5.8 Homogenizer.

5.9 Water bath container.

6 Preparation and storage of test sample

6.1 Preparation of test sample
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Take approximately 1 kg of representative sample. Smash thoroughly by a crusher. Mix thoroughly.
Put in clean containers. Seal and label them.

6.2 Storage of test sample

The test samples should be stored at room temperature.

7 Procedure

7.1 Extraction

Weigh 10 g+ 0.01 g of the sample i
for 2 min with vortex mixer in 20 000 r/min, the
the supernatant to a 50 mL rotary evaporator,

15 mL of diethyl ether, blend
min under 3 000 r/min. Transfer
extraction procedure again and com-
bine the supernatant. Evaporate the extr
evaporator at 40 C, and wait for ¢

approximately 1 mL with gentle nitrogen

7.2 Florisil column clean up

Add about 0.5 cm anhydrous sodium sulfate into the Fl
hexane before use. Transfer the sampl

umn; rinse the column with 10 mL n-
then elute with 10 mL of diethyl
r 2 drops/s. Collect all elutes in
porator at 40 C.Dissolve the
tion and confirmation.

ether-acetone-n-hexane (4+4+2, V,
a 10 mL glass tube and evaporate
residue and dilute exactly to 1.0
7.3 Determination

7.3.1 GC condition

GC condition is as following:

a) Column(analysis) : DB-5MS 30 m X 0.256 mm(i,d) X 0.25 um(film thickness) ,equivalent;

b) Column temperature: 70 C (1 min)—20 C/min—270 T (1 min)—1 C/min—285 C (1 min)—
20 C/min—300 T (15 min) ;

¢) Injection port temperature: 260 C ;

d) Carrier gas: Helium, purity=>99.999%, 1.2 mL/min;

e) Injection volume: 1.0 uL.
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7.3.2 MS condition

MS condition is as following:

a) Eledtron ionization mode: El (260 T);

b) lonization energy. 70 eV

¢) Interface temperature:280 T ;

.
b4

d) Selected monitoring ion (m/z): table 1.

Table 1—Monitor ion, relative intensity and retention time for pyrethrins

Name Monitor ion Relative intensity Retention Time
m/z % min
cinerin [ 123* ,150,168,316 100:70:40:5 18.797
jasmolin I 123* ,69,135,330 100 : 75 :60 : 30 19.773
pyrethrin 1 123* ,81,105,162 100:40:30:6 19.857
cinerin [I 107* ,93,121,167 100:30:26:9 23.370
jasmolin 1 107 * ,93,121,167 100 : 90 : 60 : 30 24,773
pyrethrin I 123* ,91,107,167 100:70:50: 10 24.887
Note: “ % ”stands for quantitation ion.

7.3.3 Determination and confirmation by GC-MS

According to operating parameters of GC-MS above, sample solution and the standard working solu-
tion are determined simultaneously. The responses of the analyte in the standard working solution
and the sample solution all should be within the linear range of the instrument detection and quanti-
fied by internal standard. The reference retention time of pyrethrins as table 1, GC-MS selected ion
chromatogram and mass spectrum of the pyrethrins standards are shown respectively as figure A. 1

in annex A.

If the retention times of sample chromatogram pesks are consistent with the standard,and after sub-
tracted background noise, the relative intensity ratios of each qualitative ions are also consistent with
similar concentration standard,and the similarity degree of their relative abundance ratio in permitted

tolerance (see table2) ,we can confirm that are corresponding analyte in the sample.

10
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Table 2—Maximum permitted tolerances for relative ion intensities while confirmation

Relative intensity >50% >20% ~50% >10% ~20% <10%

Permitted tolerances +10% +15% +20% +50%

7.4 Blank test

The operation of the blank test is the same as described in the method of determination, but without
addition of the sample.

8 Calculation and expression of result

Calculate the content of pyrethrins (pyrethrin I , pyrethrin 1, cinerin I, ciherin I , jasmolin I,
jasmolin 1 ) residue in the test sample by GC/MS data processor or according to the formula (1). The
blank value should be subtracted from result of calculation above.

DA XexV
X777 (1)
EAS,' Xm
Where.
X —the residue conten of pesticides in the test sample, mg/kg;
2 A; —the all peak area of pesticides in the sample solution;
c —the concentration of pesticides in the standard working solution, pg/mL;
174 —the final volume of the sample solution, mL;
2. A, —the all peak area of pesticides in the standard working solution;
m —the corresponding mass of test sample in the final sample solution, g.

9 Limit of quantitation(LOQ) and recovery

9.1 Limit of quantitation
The limit of quantitation (LOQ) of the method is 0.05 mg/kg.
9.2 Recovery

Listed in table 3.

11
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Table 3—Recovery range of pyrethrins

Sample

Spike/ (mg/kg)

Recovery/ %

barley

0.05

78.9~119.0

0.10

75.5~95.6

1.0

85.7~104.3

wheat

0.05

84.9~111.2

0.10

79.3~99.4

88.5~115.6

corn

83.1~117.9

79.2~109.3

78.3~118.4

rice

84.9~111.2

81.3~116.4

81.5~115.6

brown rice

79.3~119.1

76.2~105.5

81.3~119.4

chinese sorghum

12

80.8~115.2

75.4~109.7

88.6~113.9
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Annex A
(Informative annex)
GC-MS selected ion chromatogram (TIC) of pyrethrins standards

cinerin [

jasmolin]

jasmolin II
pyrethrinll
TIC*1. 00
Il 1 TIC*1. 00
B e B e B B s
19.0 20.0 4.0 25.0 25.8

Note: Time is 18.797 min,19.773 min, 19.857 min,23.370 min,24.773 min,24.887 min.

Figure A.1—GC/MS chrol ram (T, rins pesticides standards
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