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5.8 ZALLIAF (50 mmol/L,pH 4.5): A FRHET 3. 854 g ZAZ4% 15 F 900 mL 7k i, HI Z A2 987 pH
4.5, 557 1 000 mL ZEMP KERERE YA,

5.9 10X LHNE T FREL 1000 g UL FKESFERT 1 000 mL EEIRP RGBS,

5.10 FIASHIMEC10 mmol/L) HEFEMEHL 0. 54 mL IEBLES /MO HFEEFRRER A 500 ml 7k, B 5] S 58
BALWOmL. FREP AKEFEEZE.RGHY.

511 FRUEH. W AEER, GEZ90FHE EEZ099% AW, SE=99%: ZEMN%,
HREZ09 00 NBE TN, A 22992,

5.12 HHEER

5.12.1 FREMGRIBH - AR ESITHET 5 mgUEHIH 0.1 mg)[é[’jq?l;FHg_E R PELE AL 7
WP R PRI S BRI OE SE 7 10 mL B @A BHUD AT FUR A 2 B2 500 me/L (R IE %
FHIBW., LEEHHTTE 20C AT @A 124 A,

5.12.2 R & trdE b R E IR S P R AR ME A AR 0. 2 ml T 10 mIL fR (U B P L)
HEEEEERE, Mo R 10 me/L, e EHF el 7E - 20°C UF M AR 3 T H .
5.12.3 RAWME AR 1R TOEM RN F E AR 28 (iR S B i m ) .

5.13 Oasis HLB EAAZE(SPE) (60 mg.3 mL) B M FHE IS,

5.14 H R AIEZ299.99%,

[=3]

KESiEH
AR £33 K PO AR T R (X O M AR B ST S
SR EE 0.1 mg,0.01 g,
TERIE A .
B HL,5 000 r/min,
pH it,
BHARITSEE,
LB ILE 3,
HIEHGEEHL.
bl g
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3 000 r/minkk EELL 5 min, AR ERTIETF - B2IE SO D, BOGERIBEIEAIZ 15 mL 1M E AN Z
FEHE AT B4R EOGEER 1 I, & 3F B AT 30 mL, R4y, B 10 mL $2HUM F 45°C T wk 208k 4
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7.1.2 4140
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7.2 EFEERS&

K EAH ISR SN TSI % HLB B, KB 5 mL I ELR 5 mL KT &
B, 8% 10 mbL IR AR SR TELY 1 /s, HUCA] 2 mL LK F 1 mL 10 mmol/L B9 BLER IR
WA R 2EL AR IS S min BB, PE3 ml 2058, Se AT 505 15 mL B
ZIE R, TEASCFRAKEL 0.5 mL AAEEE 1 mLIBA. WL 0. 45 pm YN, 18
W B AR R A A R/ SR R RN U E . ' '
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a) GBIk YMC-Pack Pro Cie 03 #m, 100 mm < 2. 0 mm (4 2) 8 [F FHERE M TLIR %4

by HLEHHT: 25450 mmol/I. pH4. 5 ZEREIETR M RB (B R R £ L D

c) i 300 gl/min;

&y R 30

e) IEFFRTLI5 pl, o :
1 BEBENBERESSE

B ] / min o/ (pl./min) 205/ % 50 mmol/L pH4. 5 ZERBER/ Y
0. 00 300 5.0 95. 0 '
0.50 300 5.0 95,0
1. 00 300 © 85.0 35,0
7.00 300 © 95,0 5.0
8,00 300 95,0 5.0
8.50 300 5.0 95,0
15.00 00 5.0 95,0
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Foreword

Annex A and annex B of this standard are informative annexes. -

This standard was proposed by and was under the charge of China National Regulatory Commission
for Certification and Accreditation.

This standard was drafted by Shenzhen Entry-Exit Inspection and Quarantine Bureau of the People’s
Republic of China, Chinese Academy of Inspection and Quarantine, and Liaoning Entry-Exit Inspec-
tion and Quarantine Bureau of the People’s Republic of China.

This standard was mainly drafted by Yue Zhenfeng, Xie Ligi, Tang Shaobing, Zhao Fengjuan. Peng
Tao,Hua Honghui, Han Ruiyang, Wang Hongwei, Hou Lexi.

This standard was 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 only for reference,
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Determination of phenothiazines residues in foodstuffs of
animal origin for import and export—LC-MS/MS Method

1 Scope

This standard specifies the methods of qualified and quantified determination by liquid chromatogra-
phy—mass spectrometry of 5 phenothrazmes residues of xylazine. promethazine. chloropromazine,
acepromazine and prop:onylpr{:mazme in foodstuffs of anima! ofgin.

This standard is applicable to Lg;e;mmauo:n of S phenoth}azmes esidues of xylazine. promethazine.
chloropromazine, acepromazine and proplon Iﬁfo'nazme Jaa,ammal muscle. animal viscera. aquatic

product and milk.

2 Normative references ¢
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ed{e\f:rences. subsequent amendments to. or
revisions of, any of these publicatiers do notdpply. H r. parties to agreements based in this
Professional Standard are enco, ragedato invéstigate the poss%

ility of applying the most recent edi-

3.1 Requirement of sample preparation

Certain measures should be taken to prevent contamination of the samples or decomposition of the
residues during the sample preparation procedure,

3.2 Animal muscle, liver, kidney and aguatic product
About 500 g representative edible samples should be taken from all samples. then grinded and blen-

ded by a tissue blender to produce homoegenous samples and put in suitable clean containers. After
heing sealed and labeled. the samples should be stored at below — 18T,
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3.3 Milk

About 500 g representative samples should be taken from all samples. then mixed to produce ho-
mogenous samples, and put in suitable clean containers. After being sealed and labeled, the samples
should be stored at below —18TC.

4 Principle

The residues of phenothiazines drugs in the test sample are extracted with alkaline acetonitrile. After
being cleaned up with SPE Cq]L;mnq._c_on_c:gntﬁatedﬁaadﬂmeons-&@ted, the residues are determined by
liquid chromatography-mass spéctfomet_ry, quantified by -exterpal standard method.

5 Reagents and materials

" Unless specified. all reagents shou'd :bé'ofl;é'naﬁyti'"cﬂ:a! grade; “water” is the first grade water pre-
scribed by GB/T 6682. AR »./

5.1 Acetonitrile. HPLC Gratis.

5.2 25% NH,; - H,0.

5.3 Ammonium acetate; HF, C_:Gfa' e,

5.4 Acetic acid: HPLC Grade. f

5. B Sulfuric acid.

5.6 Sodium chloride.

F : f"

.

ot L S ; e
5.7 1% ammonium in acetonitrile..accurately draw _g,m{_y25% NH; » H;0 into a 1 000 mL volumet-

ric flask.dilute to volume with acetonitrile, and mix to homogeneity.

5.8 50 mmol/L ammonium acetate solution (pH 4. 5). Accurately weigh 3. 854 g ammonium ace-
tate.dissolve the material in 900 mL water. adjust pH value to 4. 5 by acetic acid, transfer to a
1 000 mL volumetric flask. dilute to volume with water, and mix to homogeneity.

5.9 10% sodium chloride solution: Accurately weigh 100. 0 g sodium chloride, dissolve and dilute
to 1 000 mL with water. and mix to homogeneity. )

5.10 10 mmol/L sulfuric acid solution. accurately draw 0, 54 mL concentrate sulfuric acid. slowly
and carefully drop into 500 mL water. then transfer to a 1 000 mL volumetric flask, dilute to volume
9
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with water,and mix to homogeneity.

5.11 Standard chemicals: xylazine. purity=>99% ; promethazine, purity=299% ; chloropromazine.
purity=299% ; acepromazine. purity=>99% ; proplonylpromazine, purity=299%.

B.12 Standard solution:

5.12.1 Standard stock solution; Accurately weigh 5 mg (accurate to 0. 1 mg) standard chemical of
xylazine, promethazine, chloropromazine, acepromazine and propionylpromazine respectively, dis-
solve in 10 mL methanol. and mix to homogeneity. The concentration of the solution is 500 mg/L.

" The solution can be stored at the temperature below — 20T for more than 12 months,

5.12.2 Mixed standard solution: accurately measure 0. 2 mL standard stock solution of each phe-
nothiazine to a same 10 mL black volumetric flask, dilute with methanol to 10 mL, and mix to homo-
geneity. The concentration of the mixed standard solution is 10 mg/L. The solution can be stored at

the temperature below —20C for more than three months.

b.12.3 Standard working solution: according to the requirement, accurately measure an adequate
volume of mixed standard solution. dilute with blank matrix extract solution just before use,

5.13 Oasis HLB column (60 mg,. 3 mL) or equivalent.

5.14 Nitrogen: purity=>99. 89%,
6 Apparatus and equipment

6.1 Liguid chromatography-mass spectrometry. equipped with electrospray ion source.
6.2 Analytical balance, sensitivity: 0.1 mg. 0.1 g.

6.3 Mechanical Shaker,

6.4 Centrifuge with cooler, 5 000 r/min,

6.5 pH meter.

6.6 SPE vacuum container,

6.7 Mechanical vacuum pump.

6.8 Tissue blender.

10
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6.2 Homogenizer,
6. 10 Ultrasonic extractor.

6. 11 Evaporatof with nitrogen flow.,
7 Analytical procedure

7.1 Extraction procedure
7.1.1 Muscle, aquatic product, liver and kidney

Accurately weigh 6 g of the test sample (accurate to 0. 01 g) into a 50 mL polypropylene centrifuge
tube with cap. add 15 mL 1% ammonium in acetonitrile. To muscle and aguatic product. homoge-
nize for 2 min: to liver and kidney, vortex for 1 min, ultrasonicate for 10 min. After centrifugation
at 3 000 r/min for 5 min. the supernatant is collected in a graduated polypropylene centrifuge tube.
The residues are re-extracted once with about 15 mL 1% ammonium in acetonitrile as the above pro-
cedure. combine the supernatants, supplement to 30 mL with' acetonitrile. mix to homogeneity. An
aliquot of 10 mL extract solution is evaporated to less than 2 mL at 45°C under nitrogen flow, Dilute
to 10 mL with 10% sodium chloride solution, mix to homogeneity.

7.1.2 Milk

Accurately weigh 6 g of the test sample (accurate to 0. 01 g) into a 50 mL graduated polypropylene
centrifuge tube with cap. dilute the sample to 30 mL with 1% ammonium in acetonitrile, vortex for
1 min. ultrasonicate for 10 min. After centrifugation at 3 000 r/min for 5 min. an aliquot of 10 mL
supernatant is evaporated to less than 2 mL at 45C under nitrogen flow. Dilute to 10 mL with 10%
sodium chloride solution, mix to homogeneity.

7.2 Cleanup procedure

Connect the SPE vacuum container with a mechanical vacuum pump. fit on the HLB column, and pre-
treat the column with 5 mL methano! and 5 mL water. Load the 10 mL extract solution to the HLB
column. the flow rate is adjusted to 1 drop/s. Rinse the column with 2 mL water and 1 mL
10 mmol/L sulfuric acid solution. then dry the column with vacuum pump for at least 5 min. The
phenothiazines residues are eluted with 3 mL acetonitrile. The eluted solution is evaporated to about
0.5 mL at 45°C under nitrogen flow. then dilute to 1 mL with water. vortex to homogeneity. After
being filtrated with a 0. 45 pm filter. the final solution is ready for analysis by LC-MS'MS.
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7.3 Determination
7.3.1 LC operating conditions
a) Column.: YMC-Pack Pro Ciz,» 3 pm, 100 mmX* 2.0 mm i. d. or equivalent:

b) Mobile phase: acetonitrile +50 mmaol/L ammonium acetate solution (pH 4, 5), the elution gradi-
ent is listed in table 1;

¢) Flow rate; 300 gL/min;

d> Column temperature: 30T ;

e} Injection volume: 15 plL.

A

Table 1—E|utior/§'r:;ent of L&

- |

50 mmol/L ammonium

o

Time /min Flow /(s L/min "+ rate agetonitrile/% n
A acetate solution{pH4. 5) /%
s T s, b PR LT B
0.00 300 570 ] 95.0
0.50 300} 5.0 g 95.0
1.00 300 3 D 35.0

7.00 300 ETT™, 5.0

8.00 / 95. 0 5.0
8.50 f B0 95.0
15.00 I 95.0

7.3.2 MS operating conditions

lonization mode: ES!+ ; scan model, MRM:Mvesdlution: unit reg

'[thion;_ﬁéther reference mass operat-

J
5;;7

ing conditions are listed in Annex Al

7.3.3 LC-MS/MS determination

According to the approximate concentration of phenothiazines residues in the test sample solution.
the standard working solution is selected with similar response to that of sample solution. The re-
sponse of phenothiazines residues in the standard working solution and sample solution should be in
the linear range of the instrumental detection. The standard working solution should be injected ran-
domly in between the injections of sample solution of equal volume, Under the above chromatograph
conditions, the reference retention time of xylazine. promethazine, chloropromazine. acepromazine
and propionylpromazine is about 4. 9 min, 5. 3 min. 5, 6 min, 5,2 min and 5. 5 min respectively, The
multiple reaction monitoring ( MRM) chromatograms of standard working solution are showed
in figure B. 1 of annex B.

12
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8 Calculation and expression of result

8.1 Qualification criteria
8.1.1 Retention time

The variation range of the retention time for the peak of analyte in unknown sample and in the stand-
ard working solution can not be out of range of £2.5%.

8.1.2 Signal to noise ratio

e

The signal to noise ratio of qualifiec reconstituted ion chromatograrh p'}eak for each analyte should be

no less than 3(S/N=:3), and the $1gnal 10 noise rat|o of quantifle multiple reaction monitoring
(MRM)chromatogram peak for each analyte should be“‘ﬁo less than, 10(S“N>10)

Relanve intensity % 210

Permitted tolerances’ % 150

The calculation of phenothiazine re\ |due concentratlor) in th‘ samptefrs according to the following
formula( 1> \ '

X g X v
a._,"-lﬁﬁ A e (1)
where

X - the residue content of phenothiazine in the test sample. mg kg:
A, Peak area of phenothiazine in the sample solution:

As - Peak area of phenothiazine in the standard working solution:

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

¢: the concentration of phenothiazine in.the standard working solution. mg-L:

Vv the final volume of sample solution. mL.

13
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9 Limit of quantification and recovery

9.1 Limit of quantification

For the muscle, kidney, liver and milk, the limit of quantification for xylazine is 0. 01 mg/kg, and for
promethazine, chloropromazine, acepromazine and propionyipromazine is 0. 001 mg/kg respective-
ly; for fish muscle, the limit of quantification for all phenothiazines residues is 0. 001 mg’kg.

9.2 Recovery

Recovery see table 3.
Table 3—Recoveries of phenothiazines residues

Recoveries '%
Compound - | Spiked level/(ma‘kg)|  Swine |  Swine Swine Fish
Milk
muscle kidney liver muscle
0. 01(for fish
70.8~98.2 70.2~102 70.9~99.5 70.0~105 60,2~98,5
muscle 0. 001
. 0, 02(¢for fish i :
xylazine 71.5~99.9 72.5~104 80.0~97.0 73.5~110 67.0~95.0
muscle 0, 002)
0. 04 (for fish
71.0~93.0 70.8~102 73.5~94.3 71.8~100 71.5~97.5
muscle 0. 004)
0. 001 71.3~106 83.5~110 77.3~109 67.3~102 61.8~99.5
promethazine 0. 002 73.0~105 74.5~107 | 90.5~109 73.5~109 65, 0~99 6
0. 004 79.0~103 87.5~108 85 0~110 77.5~109 76.5~104
- 0,001 65.7~102 63.7~91.7 66.1~97.8 | 62.1~96.5 61.3~96.5
chioropromazine 0. 002 74.0~98.0 { 70.5~99.0 73.0~101 69.0~93,5 | 70.0~98.5
0.004 75.0~102 | 70.5~99.0 } 77.0~95.5 | 64,5~88.3 | 69.0~599.8
0. 001 77.2~105 65.8~102 70.2~108 70.0~109 62.1-90.5
acepromazing 0, 002 75.5~105 84.5~110 87.0~107 69.5~105 66.5~96.0
0.004 75.5~103 83.3~110 75.3~105 68.5~94.5 74.0~98.5
0.00M 72.1~110 63.8~89.7 66.1~99.5 | 66.9~83.4 61.8~94.5
propionylpromazine 0. 002 83.5~104 61.0~92.5 | 71.0~99.0 | 65.5~99.0 | 70.0~87.5
Q. 004 72.8~105 75.3~97.3 76, 8~101 73.0~983.8 70.3~92.0
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Annex A
{Informative)
Reference mass conditions”

Reference mass conditions:

a) Nebulizer gas: 7.00 L/min{Nitrogen);
b) curtain gas: 9. 00 L/min(Nitrogen);

¢) ion spray voltage; 2 500 V;

d) heat temperature. 500C ;

e) heat gas_: 7.00 L/min{Nitrogen) ;

f) collision gas: 6.00 mL/min (Nitrogen).

g) Other mass operating conditions are listed in table A. 1, X
Table A. 1—Main MS parameters of phenothiazines

Precursor Daughter ion | Dwell time’ CE/
Compound DP FP cxXp
(m/z) (m’/2) ms Y
Ba. g° 100 36 170 39
xyzaline 221.2
163.8 100 36 170 39 12
85.9° 50 a1 150 31 14
promethazine 285.0
197.8 50 a4 150 33 18
58. 0° 50 | 36 150 61
chloropromazine 319.1
85.8 50 36 150 29 6
58.0° 50 51 180 65 10
acepromazine 327.1
85.8 50 51 180 3 8
. 58.1° 50 51 210 1
propionylpromazine 341.4
85.9 50 51 210 27 6

Note;For the different MS equipment.the parameters may be different,and the MS parameters should be optimized to
the best before analysis.

2 mark is the quantification ion.

1) Non-commercial statement, the reference mass parameters in Annex A are accomplished by APl 3 000 LC-MS/MS.
the equipment and its type involved in the standard method is only for reference and not related to any commercial

aim. and the analysts are encouraged to use equipments of different corporation or different type.
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Annex B

Multiple reaction monitoring(MRM) chromatogram of standard solution
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Figure B. 1—Multiple reaction monitoring{ MRM)chromatogram of
5 phenothiazines residues of standard working solution
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