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Foreword

Annex A,annex B and annex C of this standard are informative annex.

This standard was proposed by and was under the charge of the Certification and Accreditation Ad-
ministration of the People’s Republic of China.

This standard was drafted by Jiangsu Entry-Exit Inspection and Quarantine Bureau of the People’s
Republic of China, Hunan Entry-Exit Inspection and Quarantine Bureau of the People’s Republic of
China,Hubei 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 Xu Jinzhong,Lin Hong,Zhang Xiaoyan,Ding Tao,Huang Juan, Liu
Yan,Zhang Jin.Dai Hua,Hu Xiaozhong,Lin Weixuan,Wu Bin,Jiang Yuan, Tao Hongjin.

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 only for reference.
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Determination of tiopronin and its metabolites residues in
foodstuffs of animal origin for import and export—
LC-MS/MS method

1 Scope

The standard specifies the method of determination of tiopronin and its metabolites 2-mercaptopro-
pionic acid residues in foodstuffs of animal origin by LC-MS/MS.

The method is applicable to beef,milk,bovine liver and kidney products.
2 Normative references

The following normative documents contain provisions which,through reference in this text,consti-
tute provisions of this standard. For dated references.subsequent amendments to.or revisions of,
any of these publications do not apply. However parties to agreements based on this standard are
encouraged to investigate the possibility of applying the most recent editions of the normative docu-
ments indicated below. For undated references, the latest edition of the normative document re-
ferred to applies.

GB/T 6682 Water for analytical laboratory use—Specification and test methods(GB,/ T 6682—2008.
ISO 3696:1987 .MOD)

3 Principle

Derivation of the tiopronin and its metabolites residues with methyl acrylate in aminotrisChydroxym-
ethyl) methane-ethylenediaminetetraaceticacid disodium (Tris-EDTA) buffer solution first, and ex-
traction with ethyl acetate.,then concentration and dissolution, cleaned up by the anion-exchange car-
tridge. Determination and confirmation is made by means of liquid chromatography-tandem mass
spectrometry,and quantitation is by the external standard method.

4 Reagents and Materials

All reagents shall be of recognized analytical quality unless specified, “water” is the first grade water
prescribed by GB/T 6682.

4.1 Formic acid:HPLC grade.

4.2 Methanol:HPLC grade.
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4.3 Acetonitrile.

4.4  Ethyl acetate.

4.5 Hydrochloric acid.

4.6 Trichloroacetic acid.

4.7 AminotrisChydroxymethyl) methane (Tris) :biochemical reagent.

4.8 Methyl acrylate.

4.9 Ethylenediamine tetraaceticacid disodium salt (EDTA).

4.10 1 mol/L hydrochloric acid solution: Add 8 mL hydrochloric acid to 92 mL water.

4.11 7% Methyl acrylate acetonitrile solution: Add 7 mL methyl acylate into 93 mL acetonitrile.

4.12 5% Formic acid methanol solution: Add 5 mL formic acid into 95 mL methanol.

4.13 40% methanol water solution: Add 40 mL methanol to 60 mL water.

4.14 Tris-EDTA buffer solution: Weigh 6 g Tris and 0. 93 g EDTA and dissolve in 400 mL water,ad-
just the pH to 9.1%0. 1 with 1 mol/L hydrochloric acid (4. 10) and dilute to 500 mL with water.

4.15 20% Trichloroacetic acid solution:Dissolve 20 g trichloroacetic acid into 80 mL water.

4.16 Anion exchange cartridge: MAX,60 mg/3 mL.

4.17 Tiopronin (CAS:1953-02-2,Molecular formula:CsHsNO;S) standard: Purity—=>99. 0%.

4. 18 2-mercaptopropionic acid (CAS. 79-42-5, Molecular formula: C;H;O,S) standard. Purity
=99.0%.

4.19 Stock solutions: weigh appropriate tiopronin and its metabolite standard materials, dissolve
with methanol solution to standard solution of 100 ug/mL. And then dilute with methanol solution to
standard solution of 1 ug/mL. Store at 2 C~8 C in black.

4.20 Blank matrix extract solution:According to 7. 1.7. 2 extract the test sample without tiopronin
and 2-mercaptopropionic.

4.21  Stock working solutions: dilute the stock solution to the followed five concentrations of
200.0 ng/mL,100. 0 ng/mL,50.0 ng/mL,20.0 ng/mL,10.0 ng/mL. Diluting while use.
10
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4.22 Teflon filter:0. 45 um orgnic filter.
5 Apparatus

5.1 Liquid Chromatography-Mass Spectrometer equipment:equipped with elelectrospray (ESI) ion
source.

5.2 Analytical balances:sensitive 0. 1 mg.0. 01 g.
5.3 Vortex mixer.

5.4 Centrifuge:5 000 r/min.

5.5 Vacuum pump.

5.6 Rotary evaporator.

5.7 Solid phase extraction instrument.

5.8 Tissue triturator.

5.9 Nitrogen evaporator.

5.10 Ultrasonic cleaner.
6 Preparation and storage of test sample

For beef,liver and kidney samples,about 500 g representative edible should be taken from all samples
and mixed well by homogenizer, then sealed in clean containers and marked The test sample should
be stored at temperature of below —18 C.

About 200 g of milk sample should be taken from all samples. Mix throughly and then divide into two
equal portions. Each portion of the test sample is put into a clean container, then sealed in clean con-
tainers and marked The test sample should be stored at temperature of below —4 C.

7 Procedure
7.1 Extraction

Accurately weigh 2 g of the prepared test sample (accurate to 0. 01 g) into the 50mL centrifuge
tubes, then add 10 mL Tris-EDTA solution(4. 14) and 0.4 mL 7% methyl acrylate acetonitrile solution
(4.11) ,vortex for 30 s and sonicate for 30 min at room temperature. Add 1 mL 20% trichloroacetic
acid solution (4. 15) and mix,then add 10 mL ethyl acetate (4.4) and vortex for 1 min. After that,
the tubes are centrifuged at 2 000 r/min for 5 min. Transfer the supernatant to 50 mL centrifuge
11
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tube. Ethyl acetate (10 mL) is added to the tube and the sample is extracted,centrifuged and decan-

ted again into the centrifuge tube. Then the extract is evaporated to dryness under reduced press

while heating the flsak in a water bath set an 40 C.

7.2 Clean-up

MAX cartidge is pre-washed with 3 mL methanol and balanced with 3 mL water. A 3 X2 mL Tris-ED-

TA(4.14) solution is added into the flask which is then swirled to dissolve the residue. The sample

extracts is added to the cartidge at the flow rate of 1.0 mL/min. 3 mL of water,3 mL of methanol

are used to rinse the MAX cartridge. The fractions are also discarded. The residues are eluted from

the MAX cartridge with 4 mL of 5% formic-methanol (4. 12) at the flow rate of 1. 0 mL/min and col-

lected in 10 mL centrifuge tube. The collected eluate is dried under a stream of nitrogen gas at 40 C.

Finally, residual material is dissolved in 1 mL of a mixture of 40% methanol (4. 13). After being fil-

trated with a 0. 45 um filter, the solution is ready for analysis by LC-MS/MS.

7.3 Determination

7.3.1 LC operation conditions

a) Column:Ultimate AQ Cis column 150 x 2.1 mm (i. d.),5 um;

b) Column temperature:25 C ;

¢) Injection volume:25 uL;

d) Gradient elution procedure:Program pump for the following gradient (annex A table A. 1).

7.3.2 MS operation conditions

a) lon source:ESI,negative ionisation mode;

b) Scan mode:multiple reaction monitoring(SRM) mode;

¢) Nebulizer Gas, curtain gas,collision gas and auxiliary gas were all gas of high-purity (nitrogen or
other conformable gas). Mass spectrometer sensitivity was optimized by adjusting the gas flow

parameters,Referenced conditions seen Annex B table B. 1;

d) Calibrate the mass spectrometer and electrospray interface according to the manufacturer’s
specifications. Optimum parameters for MS/MS.

7.3.3 LC-MS/MS analysis

Prepare standard solutions containing tiopronin and 2-mercaptopropionic acid at appropriate concen-
12



SN/T 2225—2008

trations according to the analyte in sample extracts. At least five levels(including zero) should be
used in the construction of the calibration curve. The responses of the calibration solutions and sam-
ple solutions should be within the linear range. The retention time was 7. 8 min of the tiopronin deri-
vant and 9. 4 min of the 2-mercaptopropionic acid derivant. The parent ions and daughter ions of the
compounds list in Table B. 2. Annex C Figure C. 1 is the selected ion chromatogram of the standard
solutions.

7.3.4 Qualification

The test samples and standard working solutions are determined at the same conditions above-men-
tioned. The variation range of the retention time for the peak of analyte in unknown sample and in the
standard working solution can not be out of range of * 0. 25 min. The qualification ions for every
compound must be found,and at least include one precursor ion and two daughter ions. For the same
analysis batch and the same compound, the variation range of the ion ratio between the two daughter
ions for the unknown sample and the standard working solution at the similar concentration can not
be out of range of table 1.

Table 1T—Maximum permitted tolerances of relative ion intensities for confirmation

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

Permitted tolerances/ % +20 +25 +30 +50

7.3.5 Blank test

The reagent blank determination is taken the same complete analytical procedure applied without the
test portion or using an equivalent amount of suitable solvent in place of the test portion.

8 Calculation and expression of the result

The calculation of tiopronin and its metabolite residue concentration in the sample is according to the
following formula, the blank value should be subtracted from the result of calculation:

X = =0 (1)

Where:
X,—tiopronin and its metabolite content in the test sample.mg/kg;
V—final volume of sample extract,mL;
c;—the concentration of tiopronin and its metabolite in aliquot of sample solution injected into

LC-MS/MS system,determined from the calibration curve,ug/L;
13
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coi—the concentration of tiopronin and its metabolite in aliquot of blank solution injected into LC-

MS/MS system,determined from the calibration curve,ug/L;

m—mass of sample.g.

9 Limit of quantification and recovery

9.1 Limit of quantification

The limit of quantification of tiopronin and its metabolites is 0. 010 mg/kg for milk,and 0. 050 mg/kg

for bovine beef,liver and kidney.

9.2 Recovery

Recovery see table 2.

Table 2—Recovery

Recovery/ %

Sample Spike level/(mg/kg)
Tiopronin 2-Mercaptopropionic Acid

0.010 75.2~91.5 71.8~94.4

Milk 0. 020 73.4~92.7 71.5~85.2

0. 040 76.1~100. 3 75.4~93.3

0. 050 71.7~89.3 73.2~87.1

Beef 0. 100 72.3~82.2 71.4~92.30

0. 200 77.2~94.8 73.6~83.4

0. 050 71.1~89.5 70.4~85.3

Bovine liver 0. 100 74.9~95.1 70.7~93.3
0. 200 71.8~84.8 71.6~88.9

0. 050 64.8~97.3 75.1~84.3

Bovine kidney 0. 100 71.4~102.5 72.2~90.6
0. 200 63.7~82.9 68.7~89.1

14
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(informative)

LC gradient elution procedure of the LC-MS/MS method

SN/T 2225—2008

Table A. 1—LC gradient elution procedure of the LC-MS/MS method

Time/min Flow rate/(uL/min) Methanol/ % 0. 1% Formic acid/%

0 250 10 90
3.00 250 30 70
4.00 250 30 70
7.50 250 90 10
10. 00 250 90 10
10.10 250 10 90
12.00 250 10 90
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Annex B
(informative)
The condition parameters of the mass detector and the selected ion

Table B. 1—The condition parameters of the mass detector

lonization mode, polarity ESI.negative ion

Source Temperature/ C 300
Sheath Gas 35
Auxiliary Gas 5
Collision Gas 1.5

Spray Voltage/V 3 500

Data acquisition parameters Q1 =0.20,Q3 =0.70

Table B. 2—The selected ion and the collision energy

o Parent ion Daughter ions Collision
Analyte Abbreviation
(m/2) (m/2) Energy/eV

162° 12
Tiopronin derivant TP-MA 248 202 12
74 20
2-Mercaptopropionic 105° 12

) ) 2-MPA-MA 191
acid derivant 145 10

@ The daughter ion used for quantification is shown with asterisks.

16
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Annex C
(informative)
LC-MS/MS chromatogram

RT:9. 40
100 AA:2 403 977

Relative Abundance
(=]
=]

1/min

a)

RT:7. 77
i AA:456 901

80
60
40
20

Relative Abundance

161. 89

[
(=4
(=1

80
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40

Relative Abundance

20
202, 14

m/z
c)

100 105. 12

80
60
40

Relative Abundance

20 145. 02

0+ — T —T— — T —T— — —
8|0 100 120 14|O I(ISO IEIEO 2(I)O
m/z
)
Figure C. 1—LC-MS/MS chromatogram of the derivants of tiopronin and its metabolites

2-mercaptopropionic acid standard at 50 ng/mL
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