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Determination of tiamulin residue in foodstuffs of animal origin
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Foreword

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

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,Jiangxi Entry-Exit Inspection and Quarantine Bureau of the People’s Republic of
China and Dalian Polytechnic University.

The standard was mainly drafted by Sun Xing-quan,Lin Wei-xuan, Wen Zhi-hai,Zhang Yu-cang.

This standard is a professional standard for entry-exit inspection and quarantine promulgated for the
first time.
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Determination of tiamulin residue in foodstuffs
of animal origin for import and export—
LC-MS/MS method

1 Scope

The standard specifies the methods for determination of tiamulin residues in animal food by high per-
formance liquid chromatography and tandem mass spectrometry.

The standard is applicable to the determination of tiamulin residues in muscle, liver and kidney of pig
samples.

2 Reference

For the files with an indication of date, the sequencely modified versions (disincluding the contents
of errata) or revised versions of them would not be applicable to this standard. However, it is en-
couraged for those have reached an agreement according to this standard to research whether to use
the latest version of these documents. For the files without an indication of date, their lastest ver-

sions would be applicable to this standard.

GB/T 6682 Specification and test method for water used in analytical lab (GB/T 6682—2008,
ISO 3696:1987.MOD)

3 Principle

Tiamulin residue is extracted from the sample with ethyl acetate. And the extract is defatted with
n-hexane and cleaned up with hydrophilic—lipophilic balance (HLB) solid phase extraction column
sequently. Finally the analyte is determinated by high performance liquid chromatography and tandem
mass spectrometry,using external standard method.

4 Reagents and materials

Unless otherwise specified.all the reagent is analystic grade and “water”is deionized water.

4.1 Ethyl acetated: HPLC grade.

4.2 n-Hexane: HPLC grade.

4.3 Methanol. HPLC grade.
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4.4 Acetonitril; HPLC grade.

4.5 Ammonium acetate (NHsAC).

4.6 0.1% NHsAc: Weigh 1.0 g NH4Ac and desolve in 1 000 mL water.

4.7 Tiamulin(CysHa7NO4S) . CAS No: 55297-95-5, purity—=98. 8%.

4.8 Stock solution of tiamulin: 1.0 mg/mL. Weigh certain amount of the standard accurately,and
dissolve it with methanol to prepare a stock solution which concentration is 1. 0 mg/mL. The solution
could be available if it is stored at — 18 C in refrigerator avoiding light.

4.9 Working solution of tiamulin: 1. 0 pxg/mL. Certain amount of tiamulin stock solution of tiamulin
was diluted with methanol into a kind of tiamulin working solution which concentration is
1.0 pg/mL. The solution could be available if it is stored at 4 C in refrigerator avoiding light.

4.10 HLB SPE column: 500 mg.6 mL or equivalent.

4.11  Film: 0. 45 pm,QOrganic phase.

5 Apparatus and equipment

5.1 Liquid chromatography with electrospray ionization mass spectrometry.

5.2 Balance whose sensitivity should be 0.1 mg or 0. 01 g.

5.3 Meat Mixer.

5.4 Vortex mixer.

5.5 Centrifuge: 3 000 r/min.

5.6 Rotary vacuum evaporator.

5.7 Apparatus for solid phase extraction.

5.8 Centrifuge tube with cap: 15 mL and 50 mL.

6 Preparation and storage of test sample

Take a representative portion whose weight is about 0.5 kg from the whole primary sample such as

musculature, liver and kidney and ground it in a blender. Depart and keep the prepared sample into
9
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two sample bottles equally before seal and label, then stored them in — 18 C refrigerator. It is
important for the detecting analyte to avoiding pollution and keep its concentration without varied
during the whole storing period.

7 Procedure

7.1 Extraction

Weigh 5 g of the test sample (accurate to 0. 01 g) into a 50 mL centrifuge tube. Add 25 mL ethyl ace-
tate into the tube and homogenize for 2 min at 2 000 r/min. Centrifuge the mixture at 3 000 r/min for
5 min,and the supernatant layer was displaced into a bottle for rotary evaporation. Repeat the extrac-
ting procedure with 20 mL ethyl acetate and combined the extracted solution. Then reduced pressure
evaporate the solution to nearly dryness in a water bath blow 50 C. Add 4 mL n-hexane and 4 mL
water to dissolve residues and transfer them into a 15 mL centrifuge tube sequencely. Blend the mix-
ture for 1 min under 2 000 r/min,centrifuge for 3 min under 2 000 r/min.and discard the supernatant
layer. Add 4 mL n-hexane to repeat the defatting procedure.

7.2 Clean up

Transfer the analyte solution in water layer into the HLB SPE column which has been processed with
3 mL methanol followed by 3 mL water sequencely,and making the flow rate below 2 mL/min in the
control. Rinse the SPE column with 10 mL water, then discard the eluate. Collect all the eluted solu-
tion after elute the column with 6 mL methanol and adjust the elutate volume to 10 mL with water.
Mix the solution and filter it through 0. 45 pm film. The filtrate is ready for LC-MS/MS determination.

7.3 Preparation of Tiamulin standard solution calibrated by Matrix

Weigh seven negative matrix samples whose weight is 5 g respectively into 50 mL centrifuge tube,
and spike a certain amount of tiamulin working solution into six of them. Then process these samples
according to the analytic steps 7.1 and 7. 2 as the procedure mensioned above to prepare the stand-
ard solutions which concentration are 2. 5 ng/mL, 5. 0 ng/mL, 10 ng/mL, 20 ng/mL, 50 ng/mL,
100 ng/mL respectively. The Tiamulin standard solutions calibrated by Matrix are made for obtaining
a standard curve and should be used after prepared timely.

7.4 Determination

7.4.1 HPLC operating conditions

a) Column: ZORBAX Eclipse XDB-Cig,150 mm X 2.1 mm (i.d.),5 um,or the equivalent;

b) Injection volume: 5.0 pL;

¢) Flow rate: 0.3 mL/min;
10
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d) Mobile phase gradient see table 1.

Table T—Mobile phase gradient of tiamulin

Time/min Methanol/ % 0. 1% Ammonium acetate/ % Acetonitrile/ %
0.0 40 20 40
2.0 30 40 30
4.0 30 40 30
4.01 40 20 40
7.0 40 20 40

7.4.2 Mass spectral acquisition

a) Source: ESI;

b) Polarity: positive;

¢) Mode: multiple reaction monitoring;

d> Gas1.,Gas2 and Curtain gas are nitrogen. Adjust the parameters to satisfy the sensitivity need of
mass spectrometry before used and the other detail parameters see annex A. 1.

7.4.3 LC-MS/MS determination

7.4.3.1 Confirmation of LC-MS/MS

Under the same LC-MS/MS conditions, the standard working solutions and the test sample solutions
are injected. If the retention time and the relative abundance ratios for the precursor and the product
ion pairs of the test sample solution match that of the standard working solution which has calibrated
by matrix within a proper range respectively(see table 2) , the corresponding analyte must be presen-
ted in the test samples. At the test conditions montioned above, the retention time of tamulin is

about 2.7 min; the precursor and the product ion pairs(m/z) for qualification are 494. 2/191. 9,
494.2/163. 4 and 494. 2/118. 8 respectively, the precursor ion pairs(m/z) for quantitation is 494. 2/
191. 9,and the relative abundance ratio (%) of them are about 100. 00,32. 92 and 28. 31 respectively.
Those relative graphically information was presented in Annex B.

Table 2—Maxium allowable deviation of relative abundance ratio while confirmation

Relative abundance ratio/ % >50 >20~50 >10~20 <10

Maximum allowable deviation/ % +20 +25 +30 +50

7.4.3.2 Quantitation of LC-MS/MS

Under the optimal condition of LC-MS/MS, a serial of standard solutions of tiamulin which have been
11
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calibrated by matrix is injected to obtain a standard working curve whose y-axis represents peak area
and x-axis the concentration. The analyte concentration in the test samples solution should be quanti-
fied depending on the curve and its response value should be within the linear range of the instru-

ment.
7.5 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.

8 Calculation and expression of result

Calculation the content of tiamulin residue in the test sample according to the formula (1).

(c—co) -V
m

X = (1)

Where:
X—the residue content of tiamulin in the test sample, 1g/kg;
c—the tiamulin concentration of test sample obtained from the standard working curve,ng/mL;

co—the tiamulin concentration of test sample in the blank test obtained from the standard working

curve,ng/mL;
V—the final volume of the sample solution,mL;

m—mass of test sample in the final sample solution.g.

9 Limit of quantification (LOQ) and recovery

9.1 Limit of quantification
The limit of quantification of tiamulin is 10 pg/kg.
9.2 Recovery

The recovery range of tiamulin with different spiking levels in different matrix see table 3.

12
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Table 3—The recovery range of tiamulin with different spiking levels in different matrix

Matrix Spiking level/(pg/kg) Recovery/ %

10 76.3~87.8

Muscle of pig 20 82.5~96.5
40 92~99.5

10 78.3~85.7
Liver of pig 20 81~92.5

40 86.3~94.8
10 82~93.2

Kidney of pig 20 83.5~92.5
40 92~98.3

13
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Annex A
(informative)
Mass spectral acquisition”

Mass spectral acquisition:

a) 15:4500 V;

b) GS1:137.9 kPa(20 psi) ;

c) CUR:130.425 kPa(15 psi) ;

d) CAD:75.845 kPa(11 psi) ;

e) GS2:.35 L/min;

f)  TEM:600 C;

g> Q1 and Q3 scaned with unit resolution mode;

h) The other reference mass spectrometry parameters see the table A. 1.

Table A.1 Mass spectrometry parameters of tiamulin

lon pairs for lon pairs for Dwell
Compound o ) o ) ) DP/V EP/V CE/V CXP/V
qualitative analysis |quantitative analysis| time/ms
494.2/191.9 200 106 10 32 14
tiamulin 494.2/163. 4 494.2/191.9 200 50 10 44 9
494.2/118.8 200 50 10 32 10

1) The parameter listed in annex A is obtained from the instrument of API 4 000 mass spectrometry. The instrument

type amentioned above is aimed to proving some reference for user and do not involve in the commercial activity.

14
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Annex B
(informative annex)

The mass chromatography and the reference relative abundance ratios for the precursor and the
product ion ratio of tiamulin:.

oo 494.2/191.9 9. 74
(4

50%

0%F T T T T T T T T T T T T T X
0.5 1.0 1.5 20 25 30 35 40 45 50 55 6.0 6.5¢(mn

100% 494.2/163. 4

50%

0%
T T T T T T T T T T T T T .
0.5 1.0 1.5 20 25 30 35 40 45 50 55 60 65//mn

oo 494.2/118.8 2.72
0

50%

0% T T T T T g T T T T T T T -
0.5 1.0 1.5 2.0 25 30 35 40 45 50 55 6.0 6.5¢(min

c)
100%
50%
0%p—}
494.2/191.9 494.2/163. 4 494.2/118. 8
Q,/Q, masses/amu
d

Figure B. 1T—Extract ion chromatography (XIC)
and the reference relative abundance ratios of tiamulin
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