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Foreword

Annex A and annex B of this standard is an informative annex.
This standard was proposed by and is under the charged of certification and accreditation administa-
tion of the People’s Republic of China.

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

The standard was mainly drafted by Li Bo,Guo Dehua, Wang Chuanxian, Wei Feng, Yang Huiqin, Lin
Weixuan,Deng Xiaojun,Zhu Jian,Han Li.

This standard is a professional standard for entry-exit inspection and quarantine promulgated for the
first time.

Note: this English version,a translation from the Chinese text,is solely for guidance.
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Determination of azaperone and its metabolite residues
in foodstuffs of animal origin for import and export—
GC-MS method

1 Scope

The standard specifies the methods of sample preparation and determination of azaperone and its
major metabolite.azaperol residues by GC-MS in foodstuffs of animal origin.

This standard is applicable to the determination and confirmation of azaperone and its major metabo-
lite,azaperol residues in pork and kidney.

2 Principle

Azaperone and Azaperol residues were extracted from the sample with acetonitrile,extract through
Cis SPE cartridge. Re-extracted with tert-butylmethyl ether after defatting with hexane. The resi-
dues derivatized with BSTFA-TMCS,determined by GC-MS.and quantified by internal standard meth-
od.

3 Reagents and materials

Unless otherwise specified,all the reagent used should be analytical grade, “water” was Milli-Q quali-
ty.

3.1 Methanol.HPLC grade.

3.2 Hexane:HPLC grade.

3.3 Acetonitrile:HPLC grade.

3.4 Ethyl acetate:HPLC grade.

3.5 Tert-butylmethyl ether(TBME) :HPLC grade.
3.6 Sulfuric acid.

3.7 Sodium hydroxide.
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3.8 Sodium chloride.

3.9 10% sodium chloride solution:100 g sodium chloride was dissolved in 1 L water.

3.10 Sulfuric acid solution: 28 mL sulfuric acid (3. 6) was poured into 500 mL water slowly and

carefully.

3.11 0.01 mol/L,sulfuric acid solution:20 mL sulfuric acid solution (3. 10) was added to 250 mL

water carefully,and water was added to 1 L.

3.12 0.05 mol/L sulfuric acid solution:100 mL sulfuric acid solution (3. 10) was added to 250 mL

water carefully,and water was added to 1 L.

3.13 Acidified acetonitrile: 1 mL 0. 05 mol/L sulfuric acid solution (3. 12) was added to 100 mL

acetonitrile.

3.14 0.5 mol/L sodium hydroxide solution:20 g sodium hydroxide was dissolved in 1 L water.

3.15 Hexane solution saturated with acetonitrile:30 mL acetonitrile was added to 100 mL hexane,

vibrated and separated.

3.16 Silylating agent:BSTFA-TMCS(99+1,V/V).

3.17 PCB138:Purity—=98%.

3.18 Internal standard solution: prepared about 0. 10 ng/mL of PCB 138 in ethyl acetate.

3.19 Azaperone:Purity—=98%.

3.20 Azaperol standard solution:10 pg/mL methanol,store at — 18 C in black.

3.21 Azaperone stock standard: Prepared the azaperone stock standard solution at the concentra-
tion of 10 pg/mL with methanol,store at — 18 C in black.

3.22 Mixture working standard solutions: Dilute azaperol standard solution (3. 20) and azaperone
stock standard (3.21) to 0.5 pg/mL in methanol,store at —18 C in black.

3.23 Cyg SPE cartridge:Sep Pak Vac 1 g.6 mL
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4 Apparatus and equipment

4.1 Gas chromatography combined with a quardrupole mass spectrometer.
4.2 Balances:0.1 mg and 0.01 g.

4.3 Vortex mixer.

4.4 Sample processor.

4.5 Rotary vacuum evaporator.

4.6 Apparatus of SPE.

4.7 Centrifuge:4 000 r/min.

4.8 Nitrogen evaporator.

4.9 Ultrasonator.

5 Preparation and storage of test sample

5.1 Preparation of sample

About 500 g representative samples should be taken from all samples, then grinded and blended to
produce homogenous samples.divided into two equal portions and put in suitable clean containers,
sealed and labeled.

5.2 Storage of sample

The prepared samples should be stored in — 18 C refrigerator.

In the course of sample preparation, precaution must be taken to avoid light or contamination or any

factors that may cause change of the residue content.

6 Procedure

6.1 Extraction

10
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Weigh ca 5 g of the test sample (accurate to 0. 01 g) into a 50 mL centrifuge plastic tubes with a
plug,add 20 mL acetonitrile, mix on a vortex mixer for 45 s and in ultrasonator for 10 min . After
that, the tubes were centrifuged at 4 000 r/min for 10 min. Transfer 10 mL of the supernatant aceto-
nitrile to a clean bottle which contained 50 mL 10% sodium chloride solution (3. 9), then mix for

clean-up.

6.2 Clean up

Transfer the above solution (6. 1) into the Ci;s SPE cartridge (3. 23) which was conditioned with

10 mL methanol and 10 mL water, control the rate of 2 drop/s. Add 1 mL 0. 01 mol/L sulfuric acid
solution (3. 11) to the reservoir and elute; discard the eluate. Elute the analytes with 3 mL acidified
acetonitrile (3. 13) in a 10 mL centrifuge plastic tube, the collected eluate was concentrated to about
300 pL under a stream of nitrogen gas at 40 C. Add 1 mL hexane (3. 15) ,mix on a vortex mixer for
30 s, centrifuged at 4 000 r/min for 3 min,and discard the hexane phase. Repeat defatted procedure
with another 1 mL hexane (3.15). Add 150 pL 0.5 mol/L sodium hydroxide solution (3. 14) and ad-
just pH to 10,and then add 1 mL tert-butylmethyl ether,mix on a vortex mixer for 30 s, centrifuged
at 4 000 r/min for 3 min,move the upper level to the clean tube,repeat extracting with another two
times, then combine the ether phase, which was evaporated to dryness under a stream of nitrogen
gas at 30 C.

6.3 Derivatization

The residue was transferred to a vial of 2 mL volume with two 200 pL methanol,and in the mean-
while withdraw 0 pL,50 pL, 100 gL, 200 pL,400 pL,800 pL mixture working standard solutions
(3. 22) to a series vials. The solvent was evaporated to dryness and the residue derivatized with
100 pL of Silylating agent (3. 16) for 20 min at 70 C. The extracts were evaporated to dryness and
the residues dissolved in 100 pL of internal standard solution (3. 18) ., the solutions are ready for
GC-MS determination.

6.4 Determination

6.4.1 GC-MS operating conditions

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

b) Column temperature:80 C for 1 min,rise to 190 C at 20°C /min,hold for 2 min,rise to 250 C at
20 C /min,hold for 15 min;

¢) Carrier gas:Helium, purity=>99. 999% ,1. 0 mL/min;

d) Injection port temperature:250 C ;

e) Injection mode: Splitless, purge after 1.0 min;
11
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f) Injection volume:2 puL~3 pL;

g) lonisation mode:EIl,70 eV;

h) Transfer line temperature;:280 C ;

i) Source temperature:230 C;

i) Solvent delay:13. 5 min;

k) Monitor mode:SIM;

1) Monitor ions:see table 1.

Table 1—The monitor ions and relative abundance for Azaperone and Azaperol-TMS

Compound The monitor ions(m/z) The relative abundance/ %
Azaperol-TMS 107 (the quantitative ion) ,294,204,401 100:21:16:7
Azaperone 107 (the quantitative ion), 123,233,327 100 : 35:26:7
PCB138 360(the quantitative ion) —

6.4.2 GC-MS determination

According to the approximate concentration of component determination in the test sample solution,
select the standard working solution with similar concentration. The responses of the analyte 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 randomly in between the injections of
sample solution of equal volume. Quantified by internal standard. Under the above GC-MS operating
condition, the retention time of PCB138, AZL-TMS and AZN is about 14. 2 min, 20. 2 min and
20. 6 min, the selected ion chromatograms of the standards see Figure A. 1 in annex A.

6.4.3 GC-MS confirmation

Determinated under the same GC-MS conditions,the retention times of sample chromatogram peaks
are consistent with that of working solution,and the relative abundance ratio tolerance is listed in ta-
ble 2,it is safe to conclude that this compound do exist in the sample. Mass spectrogram of the
standards see FigureB. 1 and B. 2 in annex B.

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

12
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6.5 Blank test

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

without addition the sample.

7 Calculation and expression of result

Calculation the content of Azaperone or Azaperol residue in the test sample by GC-MS data processor
or according to the formula (1). The blank value should be subtracted from the above result of calcu-
lation.

Cs X C' XA X Ayx V

CeX A" X As X m =1

X,‘:

Where:

Xi—the residue content of Azaperone or Azaperol in the test sample,mg/kg;
cs—the concentration of Azaperone or Azaperol in standard working solution, xg/mL;
¢’'—the concentration of PCB138 in sample solution, xg/mL;
A ;—the peak area of Azaperone or Azaperol in sample solution;
A¢—the peak area of PCB138 in standard working solution;
V—the final volume of the sample solution,mL;
cs—the concentration of PCB138 in standard working solution, xg/mL;
A’—the peak area of PCB138 in sample solution;
As—the peak area of Azaperone or Azaperol in standard working solution;

m—mass of test sample of final sample solution,g.

The test result means the sum of Azaperone or Azaperol.

8 Limit of quantitation(LOQ) and recovery

8.1 Limit of quantitation

The limit of quantitation (LOQ) of the method is 0. 01 mg/kg.
8.2 Recovery

8.2.1 Pork

When spiking level was 0. 010 mg/kg,the recovery of azaperone range from 72. 0% ~107% ; the re-

covery of azaperol range from 68.0% ~103%.

When spiking level was 0. 050 mg/kg,the recovery of azaperone range from 76.8% ~106% ; the re-
13
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covery of azaperol range from 70. 4% ~96. 8%.

When spiking level was 0. 100 mg/kg.the recovery of azaperone range from 76. 0% ~108% ; the re-
covery of azaperol range from 72. 4% ~103%.

8.2.2 kidney

When spiking level was 0. 010 mg/kg,the recovery of azaperone range from 72.0% ~108% ; the re-
covery of azaperol range from 68.0% ~106%.

When spiking level was 0. 050 mg/kg.the recovery of azaperone range from 78. 4% ~106% ; the re-
covery of azaperol range from 68. 8% ~98.4%.

When spiking level was 0. 100 mg/kg, the recovery of azaperone range from 71. 2% ~105% ; the re-
covery of azaperol range from 70.0% ~101%.

14
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Annex A
(informative annex)

Selected ion chromatograms of the standards
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1—PCB138;
2—Azaperol-TMS;

3—Azaperone.
Figure A. 1—The selected ion chromatiograms of the standards
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Annex B
(informative annex)
Mass spectrogram of the standards
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Figure B. 1—GC-MS(ED) spectrum of Azaperol-TMS standard
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Figure B. 2—GC-MS(EI) spectrum of Azaperone standard
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