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3.1 HIEE.WOAH S AL .
3.2 ECk:REL.
3.3 g,
3.4 NERREF:4ifF=>98.0%.,
3.5 [UTREREN .
3.6 0.1 mol/L PURER 547 W - FRE 38.0 g VUBHEREM (3.5) , /K IE MR E A ZE 1 000 mL,
3.7 HALEE L EHTH LR 100 H~200 B, 7E 300 ‘CHI%E 3 h, FF7E 130 CHEAEPHE 1 h 5.0
ATHESP&EH.
3.8 & H ik mE By AR MEY) I : (Clopidol,C; H,Cl,NO,CAS £ .2971-90-6) , 4l iF >98 % .
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4.9 IRER BAE.OE,15 mL,

4.10 YR iE 35 MR ES O, 50 mL,

411 BEEHA . 20 mm(id) X400 mm, 3 A 16 g A4S G.DRRBREITEEL.
412 B FRF.&E 0.1 mg M 0.01 g,

4.13 FIEH:250 mL,

5 HEMNHESRKRE

5.1 KEH&

B P A AR PRI 29 50
FARHRIC

52 R#ERE
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250 mL R 4.1 HF, &
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6,33 B3 B R AN A A A 1.00 mL),25 pL MEBE (3.3)F1 50 pL FERAET(3.4). MZE,RERA 1 min, 7
4000 r/minF &0 5 min, ¥ b2 IE B8 ASERE /NI 45 S0 €03 B 3% SR €0 B8 B S AT

6.4 ME
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SMEEFGMT

a) faiEH . BHEH DB-SMS ,K 30 m, 942 0.25 mm, fEJE 0.25 pm, B AH & ;
b) FHERF WA EE 80 °C,4£4F 1 min, Lk 10 °C/min FE % 250 C,4£+F 5 min;
o) HEEEORE 260 C;

d) BE AKX, HAE=99.999%;



SN/T 0212.2—2017
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D K AR EER 1 min J5 R
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JRE RN -
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) BFXOm/z):191/128, 191/156.,

pm, A Y
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YR EERSILHE A TE AL 2A#HRIERASLE A2, A LASHEAERPKERERET
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BT M B 2 AR X T R SR S T B SR A0 U RR L I 2 5 R AR S E AT WA AR X
FE— BN EE VR ZEA B R 1 RUE K L U7 R e X L A A A

®1 EMERINENEFFENRAKALFRE
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X
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R — WAL

7 FiEBIE R R (LOQ) Fn [E] i Z

7.1 MERR

A 75 ¥ G R I T A T AR BR (LOQ) « X8 Y R YU SE AR R O 5 eg/ kg » X9 JF H B U 22 1K BR Oy
10 pg/kg.

7.2 EYER
Te] o 3R A S 36 50 (A [R) 3 ok 2 Y L D L3k 2.
®2 AEERP S B M0E BRI E 0 E 2= 5EE

. Bl R/ %
FE 5 2 R B B/ (g /kg)

GC-MS GC-MS/MS

5 70.1~96.5 71.5~93.6

10 71.1~94.6 72.8~92.7

X A

20 70.3~88.4 70.1~86.9
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*r2 (5
. &1 e 2/ %%
T WK E/ (ng/kg)

GC-MS GC-MS/MS

10 70.5~91.2 70.2~90.8

15 73.4~93.5 72.7~90.1

XS fF

30 76.5~96.7 73.9~91.4

15 000 75.3~93.1 78.6~96.4
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Foreword

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

This standard replace SN/T 0212.2—1993 GC method for determination of clopidol residues in poultry
meat for export.

The main defferences between this standard and SN/T 0212.2—1993 are
——the topic of standard is modified;

——cancel the procedure of sampling;

——the applicable scope is extended and add the matrix of liver;
——improve the method of deriviation;

——GC/MS and GC/MS/MS replace GC method.

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

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

The main drafters of this standard are ChenDi, ZhudJian, FanXiang, YuRuixiang, DengXiaojun,
GuoDehua, HanLi, YiXionghai, PengMi, Zhanghao.

This standard is promulgated for the first time in 1993, and modified for the first time.
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Determination of clopidol residues in poultry meat for export

1 Scope

This standard specifies the methods of determination by GC-MS and GC-MS/MS of clopidol residues
in poultry meat.

This standard is applicable to the determination of clopidol residues in poultry meat.
2 principle

Clopidol residues in poultry meat is extracted with methanol and cleaned up by neutral alumina col-
umn.|t is derived by propionic acid anhydride with the catalyst of pyridine in alkali condition. The ali-
quot is determined by GC/MS and GC/MS /MS, using external standard method.

3 Reagents and materials

Unless otherwise specified, all the reagents used should be analytical grade.“Water” is redistilled
water.

3.1 Methanol:HPLC grade.

3.2 Hexane: Residue grade.

3.3 Pyridine.

3.4 Propionic acid anhydride, purity=> 98%.
3.5 Sodium tetraborate.

3.6 Sodium tetraborate solution(0.1 mol / L) . Weigh 38.0 g sodium tetraborate(3.5) and desolve in
1 000 mL water.

3.7 Neutral alumina: for chromatography, 100~200 mesh.
3.8 Clopidol standard: C,H,Cl,NO, CAS NO.: 2971-90-6 purity>98.0%.

3.9 Standard stock solution of clopidol: Weight clopidol standard, dissolved it with methanol to
9
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form a standard stock solution of 0.1 mg/mL in concentration. The standard stock solution should be

stored at 4 C in refrigerator and is stable for 12 months.
3.10 Standard working solution of clopidol: According to the requirement, dilute a standard

working solution of clopidol(3.9) to appropriate concentration with methanol. The standard working
solution should be stored at 4 ‘C in refrigerator and is stable for 6 months.

4 Apparatus and equipment

4.1 Gas chromatography-mass s impact ionization.

4.2 Gas chromatography tandem mass spectrome electron impact ionization.
4.3 Tissue triturator.

4.4 Homogenizer.

4.5 Centrifuger: 4 000 rpm.
4.6 Vortex mixer.

4.7 Rotary evaporator.

4.8 Nitrogen blowing instrume
4.9 Plastic centrifuge tubes, 1
4.10 Plastic centrifuge tubes, 5
4.11 Glass chromatography column: 20 mm(id) X 400 mm, filled with 16g neutral alumina(3.7).

4.12 Balance: sensitive 0.1 mg and 0.01 g.

4.13 Pear-shaped bottle, 250 mL.

5 Sample preparation and storage

5.1 Preparation of test sample

Representative samples should be taken from all samples, the edible parts are selected, about 500 g

is selected by Criss and cross method, put into a tissue triturator and homogenized. Then divide the
10
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pulp into two equal portions, each portion is put in a clean container which is sealed and labled.

5.2 Storage of test sample

Samples should be stored below —18 C.

6 Procedure

6.1 Extraction

Weigh about 5.0 g (accurate to 0. plastic centrifuge tubes, add

25 mL of methanol(3.1) homogenized for 1 min, ¢ n in 4 000 r/min.

6.2 Cleanup
Activate alumina column(4.11) wit 20 mL the extracted solution
(6.1) into it.When extracted soluti
solution.Add 55 mL methanol and collect eluted soluti

ethanol,do not collect eluted
ear-shaped bottle(4.13).The solution
is rotary evaporated to dryness in a w. e residues with 2 mL methanol,
transfer it to plastic centrifuge tub wash the pear-shaped bottle,
also transfer it to plastic centrifug with nitrogen blowing instru-

ment.
6.3 Esterification
tetraborate solution (3.6),

Pyridine(3.3) and 50 uL propi-
t 4 000 r/min for 5 min.The hexane

Add reagents into the plastic ce
0.25 mL hexane(3.2)(add 1.00 mL h
onic acid anhydride(3.4).Vortex mix for
layer is transfered for GC-MS or GC-MS/MS determination.
6.4 Determination

6.4.1 GC-MS conditions

6.4.1.1 GC conditions

a) Column: DB-5MS capillary column, 30 m X 0.25 mm (i.d.) X0.25 um, or the equivalent;

b) Temperature program: 80 C for 1 min, 10 C/min to 250 C for 5 min;
11
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c)

d)

e)

)

g)

Inlet temperature: 260 C;

Carrier gas: Helium, purity = 99.999% ;

Flow rate: 1.0 mL/min;

Injection mode: Splitless;

Injection volume: 1 uL.

6.4.1.2 MS conditions

a) Interface temperature: 280 C;

b) lon source: El;

¢) Electron impact: 70 eV;

d) lonization source temperature: 230 C;

e) Mode: Select ion monitoring (SIM) ;

f) Selected monitoring ions (m/z):191(100),193(65),195(11), among them 191 is the quantifica-
tion ion.

6.4.2 GC-MS/MS conditions

6.4.2.1 GC conditions

a)

b)

c)

d

e)

)

Q)

Column: DB-5MS capillary column, 30 m X 0.25 mm (i.d.) X 0.25 um, or the equivalent;

Temperature program: 50 C for 1 min, 20 C/min to 250 C for 5 min;

Inlet temperature:260 C ;

Flow rate: 1.0 mL/min;

Carrier gas: Helium, purity = 99.999% ;

Injection mode: Splitless;

Injection volume: 1 uL.
12
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6.4.2.2 MS/ MS conditions

a) Interface temperature: 280 C ;

b) lon source: El;

¢) Electron impact: 15 eV;

d) lonization source temperature: 230 C ;

e) Mode: Multiple reaction monitoring (MRM) ;
f)  Monitor ions (m/z):191/128,191/156.

6.4.3 GC-MS determination

According to the approximate concentration of the clopidol in the sample solution, select the stand-
ard working solution with similar concentration of the sample solution. The response of clopidol deri-
vatization in the standard working solution and the sample solution should be within the linear range
of the instrument detection. The standard working solution should be injected in-between the injec-
tions of the sample solution with one common volume.Under the above GC-MS operating conditions
(6.4.1.1), the retention time of clopidol derivatization is about 11.60 min,and SIM chromatogram of
the clopidol standard derivatization are shown by figure A.1 in annex A.Under the above GC-MS/MS
operating conditions(6.4.2.1), the retention time of clopidol derivatization is about 9.1 min, and
MRM chromatogram of the clopidol standard derivatization are shown by figure A.3 in annex A.

6.4.4 Confirmation

Under GC-MS conditions, the working solution and sample solution is injected.|f the retention times
of samples chromatogram peaks are consistent with that of standard solution, calibration curve
method is used for quantitative measurement. The relative intensities of sample transitions shall cor-
respond to those of standard solution transitions for confirmation.The concentration of standard so-
lution should be same with those of sample solution.The permitted tolerances listed in table 1, then
the corresponding analyte must be present in sample.

Table 1—Maximum permitted tolerances for relative ion intensities while confirmation

Relative ion intensities/ % >50 >20~50 >10~20 <10

Maximum permitted tolerances/ % +10 15 +20 +50

13
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6.4.5 Blank test

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

omission of sample addition.
6.5 Calculation and expression of the result

Calculate the content of clopidol in the test sample by GC-MS or GC-MS/MS data processor or using
the followed formula (1).

Where

X —the residue content of clopidol in the
A —the area of clopidol derivati
¢ —the concentration of clopid (ug/mL);
V —the final volume of the sample solution, (mL);
A —the area of clopidol dgrivati ution;

m —the sample weight (g) ;

R —Dilution times.
7 Limit of determination

7.1 Limit of determination

The limit of determination of clopidol of this method is 5 ug/kg for chicken meat and 10 ug/kg for
chicken liver.

7.2 Recovery

The recovery data was shown in table 2.

14
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Table 2—The range of recoveries of clopidol in chicken meat and chicken liver

Added concentrations Recoveries/ %
Sample name
/(hg/kg) GC-MS GC-MS/MS
5 70.1~96.5 71.5~93.6
10 71.1~94.6 72.8~92.7
Chicken meat
20 70.3~88.4 70.1~86.9
5 000 75.7~93.8 76.8~96.8

70.2~90.8
72.7~90.1
Chicken liver
73.9~91.4
15 000 4 78.6~96.4

15
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Annex A
(Informative)
SIM/MS/MRM chromatogram of the clopidol standard derivatization

Abundance
4000
3500
3000
2500
2000
1500
1000

500

11. 60

Time/s® 11,20 11,40 11,60 11.80 12.00 12.20 12.40 12.60 12.80 13.00 13.20 13.40 13.60 13.80 14.00 14.20

1—clopidol standard derivatization

Figure A.1 SIM chromatogram of clopidol standard derivatization(80 ng/mL)

Abundance 57
350001

30 0004
25000
20 0007
15000

191

10 0001

50004 - " 247
51 8 121 156164 ‘
ul alal Za.\,.l.ln....“’ﬁ"‘?“l h AL T 176182 20372291 240 257 276 393 309 426 445 470 480

m/- 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480

Figure A.2 Mass spectrogram of clopidol standard derivatization
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%103 |[+MRM(191. 00000 —=>128. 00000)

X10% +MRM(191. 00000 —>156. 00000)

12.5 13 13.5 14 14.5 15

2—clopidol standard derivatization

Figure A.3 MRM chro
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