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Foreword

Annex A of this standard is normative annex, Annex B and C of this standard are 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 Liaoning Entry-Exit Inspection and Quarantine Bureau of the People’s
Republic of China,Zhejiang Entry-Exit Inspection and Quarantine Bureau of the People’s Republic of
China,Chinese Academy of Inspection and Quarantine,Heilongjiang Entry-Exit Inspection and Quaran-
tine Bureau of the People’s Republic of China.

The standard was mainly drafted by Lin Weixuan, Xie Wen, Kang Qinghe,Sun Xingguan, Xiao Shans-
han, Tian Miao, Xi Junyang, Yu Ling.

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 glucocorticosteroids residues in foodstuffs
of animal origin for import and export —LC-MS/MS method

1 Scope

The standard specifies the determination by LC-MS/MS of triamcinolone, prednisolone, hydrocorti-
sone, prednisone, dexamethasone, flumethasone, triamcinolone acetonide residues in foodstuffs of

animal origin.

This standard is applicable to the determination of glucocorticosteroids residues in pork meat and
pork kidney.

2 Principle

Sample is added with ammonium acetate buffer and 8 -glucuronidase. Then it is extracted from the
sample by ethyl acetate. It is cleaned up with HLB column. Finally it is determined and confirmed by
LC-MS/MS. External standard method is used.

3 Reagents and materials

Unless otherwise specified,all the reagent used should be analytical grade, “water” is double distilled

water.

3.1 Acetonitrile:HPLC grade.

3.2 n-hexane: HPLC grade.

3.3 Ethyl acetate: HPLC grade.

3.4 Methanol. HPLC grade.

3.5 Ammonium acetate: HPLC grade.
3.6 Acetic acid.

3.7 Anhydrous sodium sulphate: Ignite for 4 h at 650 C ., cool to room temperature in desiccator

and keep in a tightly closed container.
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3.8 B -glucuronidase: 100 U/mL.

3.9 Methanol-water(3+7,V/V) .30 mL methanol mix with 70 mL water.

3.10 Methanol-water (5+5,V/V) .50 mL methanol mix with 50 mL water.

3.11 0.02 mol/L ammonium acetate buffer;Dissolve 1. 54 g ammonium acetate in 950 mL water,
adjust to pH 5. 2 with acetic acid and dilute to 1 L.

3.12 Standards: Purity—=97%. Standard information see table A. 1 in annex A.

3.13 Stock standard solution: Accurately weigh appropriate standard(3. 12) ,dissolve with metha-
nol,the concentration of solution is 100 pg/mL. It should be stored in brown volumtric flask at
—18 C in refrigerator. Stock standard solution is stable for 3 months.

3.14 Calibration curve standard working solutions: Working solutions were prepared in blank sam-
ple solution. The concentration of dexamethasone is 1.2.4.6 and 8 ng/mL, prednisone (pork meat)is
6.8.16.24 and 40 ng/mL, triamcinolone. prednisolone. hydrocortisone. prednisone . dexamethasone,

flumethasone ., triamcinolone acetonide is 10,20.40,80 and 100 ng/mL. It is prepared before using.

3.15  Column of anhydrous sodium sulfate: 80 mm X 40 mm (i. d. ) cylinder funnel, pack with ca
5 mm absorbent cotton at the bottom of the column and fill in 40 mm anhydrous sodium sulfate.

3.16 Column: QOasis(HLB)C,g 500 mg,or equivalent.

3.17 Organic filter: 0.45 pm.

4 Apparatus and equipment

4.1 Ligquid chromatograhy with electrospray ionization mass spectrometry.

4.2 Rotary vacuum evaporator.

4.3 Blend.

4.4 Homogenizer.

4.5 Vortex mixer.

4.6 Centrifuge: 7 000 r/min.

10
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4.7 Nitrogen evaporator.
4.8 Balances (0.01 g,0.000 1 g).
4.9 SPE-12G Column Processor.

4.10 Incubator.

5 Preparation of test sample

Take the representative portions from the whole sample. It is about 500 g and ground in a blender.
Keep the prepared sample into two sample bottles, seal and label. The rest sample is stored in
—18 Crefrigerator.

In the course of sample preparation, precautions must be taken to avoid contamination or any fac-
tors,which may cause the change of residue content.

6 Analytical Procedure

6.1 Extraction

Weigh ca 5 g of the test sample (accurate to 0. 01 g) into a 50 mL centrifuge tube. Add 1.5 mL
methanol. Add 23.5 mL ammonium acetate buffer and 40 p.L 8 -glucuronidase (3. 8). Blend for 1 min
at 2 000 r/min. The mixture incubate 37 C for 16 h. Centrifuge for 5 min under 6 000 r/min. Transfer
10. 0 mL the supernatant layer,add 20 mL ethyl acetate. Blend for 1 min at 2 000 r/min. Centrifuge
for 5 min under 4 000 r/min. Ethyl acetate layer was passed through anhydrous sodium sulfate col-
umn into flask. Repeat the extraction in the same way with 20 mL ethyl acetate,combined the solu-
tion. The solution is evaporated to nearly dryness in a water bath below 45 C.

6.2 Clean up

OasisHLB column(3. 16)is conditioned with 5 mL methanol followed by 5 mL water. Add 5 mL am-
monium acetate buffer (3. 11) to dissolve the residues. Transfer the above solution into the Oa-
sisHLB column discard the eluate. Rinse the column with 5 mL water and 5 mL methanol-water
(3.9).discard the eluate. The cartridge is evacuated continuously to “dryness”. Elute the column
with 8 mL methanol. The solution is evaporated to nearly dryness in a water bath below 50 C. Add
exactly 1. 0 mL methanol-water (3. 10) to dissolve the residues. The solution is passed through
0. 45 pm filter. It is ready for LC-MS/MS determination.

6.3 Determination

6.3.1 LC-MS/MS operating conditions
11
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a) Column:Cs,150 mm X 4.6 mm(i.d.),5 pum or the equivalent;

b) Mobile phase: acetonitrile-water see table 1;

Table 1—Gradient of mobile phase

Time/min acetonitrile/ % water/ %
0 20 80
8 50 50
15 50 50
18.5 60 40
20 60 40
21 0 10
25 90 10
25.5 20 80
28.5 20 80

¢) Flow rate: 0.4 mL/min;

d) Injection volume: 50 pL;

e) Source: ESI;

f) Polarity: Positive;

g) Mode: Multiple reaction monitoring;

h) Carrier gas: Nitrogen (purity>>99. 999%). Instrumental settings may be optimized. Condition-
sis in annex B;

i) Transitions (m/z) :See table B. 1 in annex B.

6.3.2 LC-MS/MS determination

According to the concentrations of analyte in sample solution, content should be within the linear
range of the calibration curve. If it is over the range,the solution should be diluted. Under the above
LC-MS/MS operating condition, the retention times of triamcinolone, prednisolone, hydrocortisone,
prednisone ,dexamethasone, flumethasone and triamcinolone acetonide are 9.0,11.9,12.1,12. 2,13.
7.14.0 and 14. 8 min. Selected ion chromatograms of the standards see Figure C. 1 in annex C.

6.3.3 LC-MS/MS confirmation

Under LC-MS/MS conditions. the working solution and sample solution are injected. The retention time of
12
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the analyte in sample solution shall correspond to that of the analyte in standard solution. Tolerance is within
1t 2.5%. Calibration curve method is used for quantitative measurement. The relative intensities of sample
transitions shall correspond to those of standard solution transitions for confirmation. The concentration of
standard solution should be same with those of sample solution. The permitted tolerances listed in table 2,

and then the corresponding analyte must be present in sample.

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

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

Permitted/ % +20 +25 +30 +50

6.3.4 Blank test

The operation of the blank test is the same as the described in the method of determination,but with
the omission of sample addition.

7 Calculation and expression of result

Calculation the content of glucocorticosteroids residues in the test sample by LC-MS/MS data pro-
cessor or according to the formula(1) ,the blank value should be subtracted from the above result of
calculation.

c;, xV

Xi = .................................( 1 )
m

Where:
X; —the residue content of glucocorticosteroids residues in the test sample, 1g/kg;

c; —the concentration of glucocorticosteroids residues is from calibration curve,ng/mL;
V —the final volume of the sample solution,mL;

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

8 Limit of quantification(LOQ)and recovery

8.1 Limit of quantification

Pork meat: The limit of quantification for dexamethasone is 0. 75 1:g/ kg, for prednisolone is 4 1:g/ kg, for tri-
amcinolone, hydrocortisone, prednisone, flumethasone ., triamcinolone acetonide is 10 1:g/kg.

Pork kidney: The limit of quantification for dexamethasone is 0. 75 ng/kg,for is 4 pg/kg, for triamci-
nolone, prednisolone, hydrocortisone, prednisone, flumethasone, triamcinolone acetonide is 10 pg/kg.

13
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8.2 Recovery

According to the experimental data, the corresponding recoveries of fortifying concentrations arein

Table 3.
Table 3—The recoveries of glucocorticosteroids in different matrix
) Spike level . Spike level
Matrix Compound Recovery/ % Matrix Compound Recovery/ %
/(ug/kg) /(ug/kg)
10 71.2~94.6 10 71.4~91.2
Triamcinolone 20 70.0~96.5 Triamcinolone 20 72.5~105.0
40 70.7~97.7 40 70.7~92.7
4 61.5~98.5 10 70.0~96.7
Prednisolone 8 63.7~105.0 Prednisolone 20 70.0~96.5
16 70.6~101.9 40 70.0~95.7
10 74.9~100. 4 10 72.1~98.4
Hydrocorti Hydrocorti
20 71.0~93.0 20 71.0~96.5
sone sone
40 71.5~101.2 40 71.0~99.0
10 71.0~91.2 10 71.7~94.5
Pork ) Pork .
Prednisone 20 73.0~97.0 ) Prednisone 20 71.5~98.0
meat kidney
40 71.5~93.0 40 70.0~93.0
0.75 61.3~94.7 0.75 62.6~97.3
Dexameth Dexameth
1.5 71.3~102.0 1.5 64.0~96.7
asone asone
3 67.7~101.3 3 71.7~97.0
10 70.1~96. 3 10 70.6~94.1
Flumethasone 20 71.5~91.0 Flumethasone 20 71.5~96.5
40 70.0~97.7 40 71.0~93.5
10 71.0~92.0 10 71.2~96.3
Triamcinolone Triamcinolone
) 20 70.0~97.0 . 20 71.5~98.0
acetonide acetonide
40 70.7~85.7 40 70.7~94.0
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Annex A
(normative annex)
The information of glucocorticosteroids standards

Table A. 1—The information of glucocorticosteroids standards

Compound CAS Formula Molecular weight
Ttriamcinolone 124-94-7 C21Hz7 FOs 394.43
Prednisolone 50-24-8 C21H2sOs 360. 4
Hydrocortisone 50-23-7 Cz1H300s 362.5
Prednisone 53-03-2 C21H26Os 358.4
Dexamethasone 50-02-2 Ca2 Hae FOs 392.5
Flumethasone 2135-17-3 C22Has F2 05 410. 45
Triamcinolone acetonide 76-25-5 CaaHs1 FOg 434.5
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Annex B
(informative annex)
API 4000 LC-MS/MS conditions"

Instrumental settings:

a) 15:4500 V;

b) GS1:262.01 kPa(38 psi);

¢) CUR:186. 165 kPa(27 psi) ;

d) GS2:310. 275 kPa(45 psi) ;

e) TEM:525 C;

f)  CAD:34.475 kPa: (5 psi);

g) Transitions see table B. 1.

Table B.1 Transitions,DP,CE and CXP and CE

Compound Transitions m/z DP/V CE/V CXP/V
o 395.2/357. 1° 65 19 10
Ttriamcinolone
395.2/225.3 29 5
. 361.3/147.02 61 35 7
Prednisolone
361.3/325. 1 16 9
. 363.3/121.02 90 40 5
Hydrocortisone
363.3/309. 1 25 7
) 359.2/147. 02 77 30
Prednisone 10
359.2/237. 1 38
393.2/3565. 22 63 18 10
Dexamethasone
393.3/237.2 28 12
411.3/253. 22 77 26
Flumethasone
411.3/335. 2 18
) ) ) 435.3/213. 12 62 39 10
Triamcinolone acetonide
435. 3/225. 1 36 11

@ quantification.

1)  Non-commercial statement: the equipments and their models involved in the standard method are not related to

commercial motive. The analysts are encouraged to use different equipments and models.
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Annex C
(informative annex)
Selected ion chromatograms of glucocorticosteroids standards
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Figure C. 1—Selected ion chromatograms of glucocorticosteroids standards
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