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Foreword

The standard was drafted according to GB/T 1. 1—2009.

The standard is replale of SN 0525—1996 Method for the determination of thiram residues in fruits
and vegetables for export.

This standard was proposed by and is under the charge of Certification and Accreditation Administra-
tion of the People’s Republic of China.

The standard was drafted by Shenzhen Entry-Exit Inspection and Quarantine Bureau of the People’s
Republic of China, Xiamen Entry-Exit Inspection and Quarantine Bureau of the People’s Republic of

China.

The main drafters of this standard are Lin Li,Chen Bo,Hou Lexi,Xie Liqgi,Zhou Yu, Yue Zhenfeng, Jin
Baohui.

The standard replaces the standard previous versions published as:

—SN 0525—1996.

Note : This English version,a translation from the Chinese text,is solely for guidance.
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Determination of thiram residue in fruit and vegetable
for export

1 Scope

This standard specifies the methods of determination by HPLC and HPLC-MS/MS of thiram residue.

This standard is applicable to the qualitative and quantitative determination of thiram in apple, pear,
banana, watermelon, celery, eggplant and cabbage.

2 Normative references

The following documents is necessary for this standard. For dated refereces,only dated editions shall
apply to this Standard. For undated references, the latest edition of the nhormative document referred
to applies.

GB/T 6682 Water for analytical laboratory use—Specification and test methods

3 Principle

The residue is extracted with acetonitrile, then concentrated and determined by HPLC and HPLC-MS/
MS, quantified by external standard method.

4 Reagents and materials

Unless otherwise specified,all reagents should be of analytical grade; “Water” is deioned water ac-
cording to GB/T 6682

4.1 Acetonitrile:HPLC grade.
4.2 Methanol:HPLC grade.
4.3 Methanol-water(30+70, V/V) :Lntensive mixing 30 mL methanol(4. 2) with 70 mL water.

4.4 Methanol-water(50+50, V/V) :Intensive mixing 50 mL methanol(4. 2) with 50 mL water.
11
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4.5 Formic acid:HPLC grade.
4.6 Ammonium acetate:HPLC grade.
4.7 0.05% formic acid in methanol:Add 0. 1 mL formic acid to 200 mL methanol and mix thoroughly.

4.8 0.05% formic acid in methanol-water (50 + 50, V/ V) : Intensive mixing 50 mL 0. 05% formic
acid in methanol(4.7) with 50 mL water.

4.9 5 mmol/L ammonium acetate solution (0. 05% formic acid): Weigh 0. 385 4 g ammonium
acetate(4. 6) ,dissolved with water ,transferred into a 1 000 mL volumetric flask,add 0. 5 mL formic

acid and dilute with water to 1 000 mL.

4.10 Anhydrous sodium sulfate: Drying 4 h at 500 C , coolled to room temperature in the desiccator, stored
in sealed container before use.

4.11 Thiram standard: Thiram, purity>>99% ,CAS No. :137-26-8.

4.12 Standard stock solution: Accurately weigh 12. 5 mg standard (4. 11), dissolved in 0. 05%
formic acid in methanol(4. 7) and diluted to 25 mL to make a standard stock solution of 500 mg/L in
concentration. The solution can be preserved at — 18 C for 3 months.

4.13 Standard working solution:HPLC method:according to the requirement,accurately measure an
adequate volume of standard stock solution,and diluted with 0. 05% formic acid in methanol-water
(60+50, V/V) (4. 8)before use; HPLC-MS/MS: according to the requirement, accurately measure an

adequate volume of standard stock solution,diluted with blank matrix extract before use.

4.14 Membrane:0. 45 pm.

5 Apparatus and equipment

5.1 HPLC,equipped with DAD.

5.2 HPLC-MS/MS,equipped with ESI.
5.3 Vortex mixer.

5.4 Oscillator.

5.5 Evaporator.

5.6 Balances:0.1 mg and 0. 001 g.
12
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5.7 Centrifuge,refrigerated to 4 C ,5 000 r/min.

5.8 Polypropylene centrifuge tube:15 mL and 50 mL,with stopper.

6 Sample preparation and storage

Take approximately 500 g of representative sample. Collect the edible parts(do not wash with water)
and cut into minces, crush with a crusher into pulp, mix thoroughly and divided into two parts. Put in-
to clean containers. Seal and label,stored at —18 C.

7 Procedure

7.1 Extraction

7.1.1 Accurately weigh 4 g of the test sample(accurate to 0. 01 g) in 50 mL centrifuge tube, add
30 mL acetonitril(4. 1) ,blend for 30 s in vortex mixer,oscillating extract for 10 min, refrigerated cen-
trifuge for 5 min(5 000 r/min). Pass the upper extract through anhydrous sodium sulfate(4. 10) to a
clean heart-shape bottle. Re-extract the test sample with 30 mL acetronitrile and combine the super-
natant.

7.1.2 Rotary Evaporate the extract to 2 mL or so, transfer the remain solution to a clean 15 mL
centrifuge tube, wash the heart-shape bottle with 1. 5 mL methanol-water(30+70, V/V) (4. 3) ,com-
bine the extract,dilute with Methanol-water (30 + 70, V/V) (4. 3) to 4 mL. Filter sample through a

0. 45 um membrane for HPLC analysis.

7.1.3 Dilute the extract from 7. 1. 2 to 20 times with 0. 05% formic acid in methanol-water (50 +
50, V/V)(4.8),then analysed by HPLC-MS/MS.

7.2 Determination

7.2.1 HPLC operating conditions

7.2.1.1 HPLC parameters

HPLC parameters as follows:

a) Column:Eclipse XDB-Ci5,250 mm X 4,6 mm(i. d.),5 um,or equivalent.
b) Column temperature:25 C.

¢) Mobile phase:methanol-water(50+50, V/V).
13
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d) Analyse time:15 min.

e) Flow rate:1.0 mL/min.

f) Detecting wavelenth:270 nm.

g) Injection volume:50 uL.

7.2.1.2 HPLC detection

Prepare standard solution at appropriate concentrations according to the analyte in sample extracts.
The response of thiram residue in standard work solution and extract should not exceed the linear re-
sponse range. Standard work solutions and sample extract should be injected with same volume in
turn. The referenced retention times for thiram is 9. 0 min. Annex B is the HPLC chromatogram of thi-
ram standard solution.

7.2.2 HPLC-MS/MS detection method

7.2.2.1 HPLC parametres

HPLC parametres as follows:

a) Column:Eclipse XDB-Ci5,150 mm X 4.6 mmd(i. d. ),3.5 um,or equivalent.

b) Column temperature:25 C.

¢) Mobile phase:5 mmol/L Ammonium acetate solution(0. 05% formic acid) (4. 9)-water(50 + 50,
V/V).

d) Analyse time:8 min.

e) Flow rate:0.3 mL/min.

) Injection volume:10 uL.

7.2.2.2 MS parametres

MS parametres as follows:

a) lon source:ESI* ;

b) Detection mode: MRM;
14
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¢) Other operating conditions are listed in annex A.

7.2.2.3 HPLC-MS/MS determination

Thiram residue is quantified by external standard with quantification ion of m/z =119. 9. Use blank
matrix extract to prepare standard solution,in order to minimize the influence of matrix to quantifi-
cation. Prepare standard solution at appropriate concentrations according to the analyte in sample ex-
tracts. The response of thiram residue in standard work solution and extract should not exceed the
linear response range. Standard work solutions and sample extract should be injected with same vol-
ume in turn. The referenced retention times for thiram is 5. 1 min. MRM Chromatogram of thiram is
shown as Figure. C. 1.

7.3 Qualitative determination

If the deviation of retention time of analyte between test sample and standard solution is within
+ 2.5 % under the same experiment conditions,and the difference of relative ion ratio of analyte be-
tween test sample and standard solution is also within the error allowed(the max deviation allowed
for relative ion ratio are listed in table 1), corresponding analyte would be considered to be in the

sample.
Table 1—Max deviation allowed for relative ion ratio in qualitative determination
Relative ion ratio/% >50 >20~50 >10~20 <10
Max deviation allowed/ % t20 +25 +30 +50

7.4 Blank test

The operation of the blank test is the same as that described in the method of determination, but
with omission of sample addition. Blank matrix solution used in HPLC-MS/MS detection is the blank
solution metioned above diluted by 0. 05% formic acid in methanol-water(50+50, V/V) (4.8).

7.5 Recovery test

Standard spiked blank sample is operated as 7. 1~7. 2,and then calculate the recovery.

8 Calculation and expression of result

The calculation of thiram residue content in the sample is according to the following formula, the
blank value should be subtracted from the result of calculation:

_AXxcxV

X A Xm

15
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Where:

X —the residue content of thiram in the test sample,ug/kg;
A —the peak area of thiram residue in sample extract;

¢ —the concentration of thiram in standard solution,ng/mL;

V —the final volume of sample solution, mL;

A .—the peak area of thiram residue in standard solution;

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

Result should keep in three-digit significant figure.

9 Limit of quantification and recovery

9.1 Limit of quantification

The LOQ of HPLC and HPLC-MS/MS: Pear,celery,banana:0. 5 mg/kg;

Apple, cabbage , watermelon and eggplant: 1.0 mg/kg.

9.2 Recovy

9.2.1 The recovery of thiram HPLC method is shown in table 2.

Table 2—Range of recovery of thiram using HPLC method

Sample type Spike level/ Recovery/
mg/kg %

0.5 80.2~96.8
pear 5 80.0~93.8
10 79.0~89. 2

0.5 78.0~100

celery 5 87.0~101
10 83.0~96.0

16
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Sample type Spike level/ Recovery/
mg/kg %

0.5 58.0~75.5

banana 5.0 70.0~86.0

10 82.0~100

1.0 61.2~69.0

cabbage 5.0 71.1~76.7

10 85.2~110

1.0 85.0~106

eggplant 5.0 75.8~88.0

10 86.3~93.9

1.0 53.0~74.1

watermelon 5.0 68.7~78.4

10 78.2~91.0

1.0 63.2~78.6

apple 5.0 75.5~90.0

10 78.3~92.1

9.2.2 The recovery of thiram HPLC-MS/MS method is shown in table 3.

Table 3—Range of recovery of thiram using HPLC-MS/MS method

Sample type Spike level/ Recovery/ %
(mg/kg)

0.5 72.0~86.0

pear 5 76.0~88.0
10 82.2~92.2

0.5 72.0~94.4

celery 5 78.0~99. 2
10 73.0~87.6

0.5 66.1~91.5

banana 5.0 70.0~89. 2
10 72.3~92.5

1.0 63.0~94.1

cabbage 5.0 76.7~90.9
10 97.0~118

17
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Table 3 (continued)

Sample type Spike level/ Recovery/
mg/kg %

1.0 80.5~92.1

eggplant 5.0 83.0~89.5

10 73.0~92.6

1.0 52.2~76.8

watermelon 5.0 74.7~89.7

10 67.3~103

1.0 57.3~73.4

apple 5.0 76.6~83.4

10 80.3~90. 2

18
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Annex A
(Informative)
Operating conditions of mass spectrometer”

Operating conditions of mass spectrometer are as follows:
a) lonization mode:ESI*.

b) lonspray voltage:4. 5 kV.

¢) Desolvation gas temperature:450 C.

d) Desolvation gas rate:68. 95 kPa(10 psi).

e) GS1.:206. 85 kPa(30 psi).

) GS2.482. 65 kPa(70 psi).

g> Monitor mode: Multiple reaction monitor, condition setup can be found in table A. 1.

Table A. 1—Main MS parameters of thiram

Parent Daughter Dwell time/ CE/
CXP/V DP/V EP/V
(m/2) (m/2z) ms eV
88.0° 100 18 4 33 4
241.2
119.9 100 24 4 33 4
? ions for quantitative determination.

D

Non-commercial statement:the reference mass parameters in Annex A are accomplished by API 4000 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
(Informative)
HPLC chromatogram of thiram

T — — — — T —
2 4 6 8 10

Figure B. 1—HPLC chromatogram of thiram(1 mg/kg)
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Annex C
(Informative)
MRM Chromatogram of thiram
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Figure C. 1—MRM Chromatogram of thiram(1 mg/kg)
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