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0.05 82.8~95.6 87.2~99.2 86.4~92.4
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Foreword

This standard is drafted according to GB/T 1.1—2009.GB/T 20001.4—2001 and SN/T 0001—1995.
This standard is replace of SN 0220—1993 Method for the determinaton of carbendazim residue in
fruits for export.compared with SN 0220—1993, the main modifications of this standard are as fol-
lows:

—Modified the standard name;

—Enlarged the scope of application: “apple, kiwi.watermellon and grape” (see chapter 1) ;

—Modified “2 sampling and preparation”in 1993 Edition to “3.4 sample preparation and storage”;

—Modified “3.4.1 sampling and preparation” in 1993 Edition to “3.5 sample treatment”; Modified the
extraction solvent,extraction method and SPE conditiong for purification.

—Added “ LC-MS/MS Method” (see chapter 4).

This standard is propased by and is under the charge of the National Regulation Commission for Certi-
fication and Accreditation.

This standard is drafted by Jiangxi Entry-Exit and Quarantine Bureau of the People's Repubulie of Chi-

na.

This standard is mainly drafted by Zhu Chunyan, Lv Xiaoli, Guo Ping. Chen Lin, Wan Jianchun,
Zhu Jianxin, Zhan Chunrui,Gui Jiaxiang.

This standard replaced the previous version of the release of the standard as follows:

—SN 0220—1993.
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Determination of Carbendazim Residue
in Fruits for Export

1 Scope

This standard specifies determin
MS/MS.

its for export by HPLC and LC-

This standard is applicable to the determinat residue in apple.kiwi, navel orange,

watermellon and grape.

2 Normative Reference

The following documents is necessary for this standard. For dated references, only dated editions

shall apply to this standard.For undate ition of the normative document re-

ferred to applies.

GB/T 6682 Water for analytic est methods

3 Method ] High Perfo

3.1 Method Principle
Under the week alkaline conditions,Carbendazim in the test samples is extracted with ethyl acetate,
and purified by Mixed-mode strong cation ion exchange SPE, then determinded by HPLC, quantified
by external standard method.

3.2 Chemicals Reagents and Materials

All the reagents used should be analytically pure unless otherwise specified.”Water” is first class wa-
ter,as defined in GB/T 6682.

3.2.1 Acetronitrile,chromatographic grade.

3.2.2 Methanol,chromatographic grade.
10
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3.2.3 Ethyl acetate,chromatographic grade.

3.2.4 Hydrochloric acid:36% ~38%.

3.2.5 Ammonium hydroxide:25% ~28%.

3.2.6 Sodium hydroxide.

3.2.7 1.0 mol/L Sodium hydroxide solution: Weigh 4 g sodium hydroxide in 100 mL volumetric
flask,dissolve and make up to the mark with water.

3.2.8 0.1 mol/L hydrochloric aci
ter.

cid (3.2.4) to 1 000 mL of wa-

3.2.9 Ammonium methanol solution: Pipe m hydroxide (3.2.5) in 100 mL volu-

metric flask,make up to the mark with

3.2.10 Acetonitrile solution: ace

3.2.11 Standard substance: Carb

3.2.12 Standard stock solution o
substance (equal to 10.0 mg Carb

igh a small quantity of standard
flask, dissolve and make up the
mark with methanol. The solutio preserved at —18 C.

tandard stock solution(3.2.12),
ay from light and below 4 C.

3.2.13 Intermediate standard sol
make up the solution to 10 mL

3.2.14 Working standard solutio i olution (3.2.13) to 0.1 ug/mL,
0.25 pug/mL.0.5 ug/mL.,1.0 ug/mL,
with mobile phase. Freshly prepared.

/mL of working standard solution

3.2.15 Mixed-mode strong cation ion exchange column: Oasis MCX" 6 mL,150 mg or equivalent.
Activate the SPE column with 6 mL methnol (3.2.2) .6 mL water and 6 mL 0.1 mol/L of hydrochloric
acid (3.2.8)successively before use.

3.2.16 0.22 um millipore filter: hydrophobicity

1)  Non-commercial statement: The corporation of the SPE used in the standard is produced by Waters company.
The SPE involved in the standard method is only for reference and not related to commercial aims.and it is en-

couraged to use the SPE of different corporation or different type.

11
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3.3 Instruments and Apparatus

3.3.1 HPLC with UV detector or DAD detector.

3.3.2 Analytical balance,capable of accurately weighing to 0.01 g and 0.1 mg.

3.3.3 Vortex mixer.

3.3.4 Water Bath-Heated Shaker.

3.3.5 Centrifuge: 4 500 r/min.

3.3.6 SPE Vacuum Manifolds.

3.3.7 Blender.

3.3.8 Nitrogen evaporator.

3.3.9 Utrasonic cleaner.

3.4 Sample Preparation and Preservation

3.4.1 Sample Preparation

Weigh about 500 g of representive sample,homogenate with a tissue triturator, mix uniformity and
put in a clean container which is sealed and labeled.

3.4.2 Sample Preservation

Store the sample at — 18 ‘C. During this process,it must be protected from contamination and avoi-
ded the loss of the analyte.

3.5 Sample Preparation

3.5.1 Extraction

Weigh 5 g sample(accurate to 0.01 g) in 50 mL plastic centrifuge tube,add 0.5 mL of 1.0 mol/L sodi-
um hydroxide solution (3.2.7) and 20 mL of ethyl acetate, cap the tube, vortex swirl and shake for
30 min,centrifuge for 5 min at 4 500 r/min, collect the supernatant into a 150 mL conical tube. Add
20 mL of ethyl acetate into residue for extraction once more. Merge and concentrate the extract to
about 5 mL with rotary vacuum evaporator (Keep the temperature at 45 C). The residue is trans-
ferred to a 25 mL centrifuge tube and dried with nitrogen evaporator at 45 C ,add 10 mL 0.1 mol/L
hydrochloric acid (3.2.8) ., place in ultrasonic bath for 5 min to disperse the colorant.
12
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3.5.2 Purification

Transfer all the solution get from the section 3.5.1 into a mixed-mode strong cation ion exchange SPE
column (3.2.15) which has been activated. flush the SPE column with 6 mL hydrochloric acid,6 mL
methanol (3.2.2) successively, discard those solutions., vacuum for 2 min, place 6 mL ammonium
methanol solution into the syringe, collect the elution into a 15 mL conical tube. Dry with nitrogen
evaporator at 45 C ,add 1.0 mL acetonitrile (3.2.1) accurately. put the tube in ultrasonic bath for
2 mins to disperse the residue. After vortex 30 s, filter the solution through 0.22 um millipore filter
prior to HPLC analysis.

3.6 HPLC system

3.6.1 Chromatographic Conditions are as followed (Recommended)

Chromatographic Conditions are as follows:

a) Column: C5,250 mm X 4.6 mm id,5 um particle size or equivalent;

b) Mobile Phase: acetonitrile/water (20+ 80, volume ratio) ;

¢) Flow Rate: 1.0 mL/min;

d) Column Temperature: 35 C;

e) Injection Volume: 10 uL;

f) Detected Wavelength: 286 nm.

3.6.2 Analysis by LC

Using conditions established in sec.3.6.1,analyze working standard solution and samples and calculate
the content of carbendazim with external standard method. If the concentration exceeds the linear
range of the calibration curve.the final solution should be diluted with mobile phase and reanalyzed.
Under the above chromatographic conditions, the retention time of carbendazim is about 9.8 mins.
For the standard chromatogram of carbendazim,refer to figure.A.1.

3.7 Result Calculation

The levels of Carbendazim residue in samples are calculated by HPLC data processor or according to
the following equation.

13
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_(c=co)xV 1000

X m " 77000

Where .

X—~Concentration of the analytes in sample,in mg/kg;

c—Final concentration of the analytes in sample solution.in ug/mL;

co,—Concentration of the analytes in the solution of blank experiment,in ug/mL;

V—Volume of the final sample s
m—Weigh of the sample in the final solution,in
3.8 Blank experiment

Refer to the above procedure, bu
3.9 Limit of Quantitation

The limit of quantitation for this meth
3.10 Percentage Recovery

The percentage recovery of car

4 Method [ Liquid Chro

4.1 Method Principle

e (1)

Under the weak alkaline conditions, Carbendazim in the test samples is extracted with ethyl acetate,

and purified by mixed-mode strong cation ion exchange SPE, then determinded by Liquid Chromatog-

raphy-Mass/Mass(LC-MS/MS) ,quantified by external standard method.

4.2 Reagent and materials

Prepare working standard solution from clause 4.2.1. In addition, prepare other reagents and materials

from clause 3.2. All the reagents used should be analytically pure unless otherwise specified.“Water”

is first class water,as defined in GB/T 6682.

Working standard solution: Dilute intermediate standard solution (3.2.13) to 5.0 ng/mL,10.0 ng/mL.,

20.0 ng/mL,40.0 ng/mL,100.0 ng/mL,200.0 ng/mL of working standard solution with mobile phase.

14
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Freshly prepared.
4.3 Instruments and Apparatus

Analytical apparatus are the same as clause 4.3.1, preparation of the other instruments and apparatus
from clause 3.3.

LC-MS/MS.: ESI.

4.4 Sample Preparation and pre

Preparation and preservation of sa

4.5 Sample preparation

45.1 Extraction

Refer to clause 3.5.1.

4.5.2 Purification

t 45 ‘C ,add 5.0 mL acetonitrile,
ter it through 0.22 um millipore

Preparation from clause 3.5.2.after ith ni

disperse the residue in ultrasonic min

filter prior to LC-MS/MS analysis
4.6 Analysis

4.6.1 HPLC conditions

HPLC conditions are as follows:
a) Column: Ci»-150 mmXx 2.1 mm ID.5 um particle size or equivalent;
b) Mobile Phase: acetonitrile/water (20 +80,volume ratio) ;

¢) Flow Rate: 300 uL/min;

d) Column Temperature: 35 C;

e) Injection Volume: 5 uL.

15
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46.2 MS/MS conditions

MS/MS conditions are as follows:

a) ESI mode: ESI™;

b) Scan mode: MRM;

¢) Acquisition Rate: Unit;

d) the other MS conditions refer to Appendix C.

4.6.3 AQualitative analysis

Analyze the samples and working standard solution under the above conditions listed in 4.6.1 and
4.6.2.Under the same experiment condition.the devation between the retention time of the analytes
and standard solution is under +2.5% ; Compared the devation of relative abundance of the analytes
qualitative ions to that of working standard solution, it is confirmed that the analyte is contained in

sample if standard solution is under the range defined as Table.1.

Table.1 The maximum allowable deviation of relative ion abundance

Relative ion abundance/
%

=50 >20~50 >10~20 <10

maximum allowable

misalignment/ %

4.6.4 Quantitative analysis

Under the optimized condition.determind working standard solution and samples (The linear ranges
of Carbendazim is from 5.0 ng/mL~ 200.0 ng/mL), quantify by external standard method. The re-
sponse values should be within the linear range. If the response value exceeds the linear range of the
calibration curve, the final solution should be diluted appropriately with mobile phase and reanalyzed.
For the multiple reaction monitoring (MRM) chromatogram of carbendazim standard, refer to Figure.A.2.

4.7 Blank experiment

Refer to the 4.5 and 4.6 procedure,but without adding sample.

4.8 Result Calculation

The levels of Carbendazim residue in samples are calculated by LC-MS/MS data processor or accord-

ing to the following equation.
16
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_(c=co) XV _ 1000

X m " 17000

«(2)

Where:

X—~Concentration of the analytes in sample,in pg/kg;

c—Final concentration of the analytes in sample solution,in ng/mL;
co—Concentration of the analytes in the solution of blank experiment,in ng/mL;
V—Volume of the final sample solution,in mL;

m—Weigh of the sample in the final solution.in g.

4.9 Limit of Quantitation

The limit of quantitation for this method is 0.01 mg/kg.

4.10 Recovery

The percentage recovery of Carbendazim in different sample matrix refer to Table.B.2.

17
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Annex A
(Informative appendix)

Chromatogram of the analyte

17.5 20 min

Figure A.1 The chromat azim standard solution(0.25 ug/ mL)

<102 +ESITIC MRM Frag=100.0 V CID@"*(**~>"
ft

0.84
0.64
0.44

0.2

x102 [4+ESI MRM Frag=100.0 V CID@** (192. 2->105. 0) 018,
14

0.84
0.64
0.44

0.2

+ESI MRM Frag=100.0 V CID@** (192,

+ES MRM Frag=100.0 V CID@** (192. 2~

0.20.40.60.8 1 1.21.41.61.8 2 2.22.42.62.8 3 3.23.43.63.8 4 4.24.44.64.8 5 5.25.45.55.8 6 6.26.46.66.8 7 7.27.47.67.8 8 8.28.48.68.8 9 9.29.49.60.8
Counts (3) vs. Acqusition Time (min)

NOTE. The figure from top to bottom respectively refer to the TIC,the chromatograms of three ions.

Figure. A.2 The multiple reaction monitoring (MRM) chromatogram
of carbendazim standard(10.0 ng/mL)

18
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(Informative appendix)

The recovery test data

SN/T 0220—2016

Table B.1 The recovery test data of HPLC
fortified The recovery range/ %
concentration/

(mg/kg) apple kiwi fruit navel orange watermelon grape
0.05 82.8~95.6 84.0~96.0 85.3~92.4 87.2~99.2 86.4~92.4
0.10 93.4~98.2 91.0~95.4 89.8~96.6 80.4~92.8 88.8~95.0
0.20 91.6~99.3 86.4~98.3 82.6~96.5 89.2~99.5 85.3~94.3
7.00 91.1~99.4 84.2~96.7 85.6~91.4 87.9~100.4 80.8~96.7

Table B.2 The recovery test data of LC-MS/MS
fortified The recovery range/ %
concentration/

(ma/kg) apple kiwi fruit navel orange watermelon grape
0.01 88.1~97.4 93.1~101.0 87.8~94.2 82.6~102.4 86.3~96.6
0.02 92.1~97.6 85.9~104.0 85.4~95.3 86.0~91.1 87.1~104.6
0.04 93.3~99.1 84.6~99.6 84.0~92.5 82.9~105.1 89.9~109.5
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Annex C

(Informative appendix)

MS/MS Conditions(recommended)?

C.1 capillary voltage: 3 500 V.
C.2 drying gas temperature: 350 C.
C.3 Gas flow: 10 L/min.
C.4 Nebulizer: 241 kPa (35 psi).
C.5 collision gas: nitrogen.
C.6 other mass spectrum parameters are shown in Table. C. 1.
Table C. 1 Main reference spectrum parameter
parent ion daughter ion ) ) ) =
compound residence time/ms | cracking voltage/V| collision energy/V
(m/2z) (m/2)
160. 1° 100 100 17
carbendazim 192.2 132.0 100 100 28
105.0 100 100 28

Note: for different mass spectrometer,there may be differences between the instrument parameters, before de-

termination, mass spectrum parameter should be optimizated to the best.

a

quantitative ion.

2) Non-commercial statement: Referenced conditions were obtained from Agilent 6410 LC/MS/MS. The

equipments and their types involved in the standard method are not related to commercial aims.and it is en-

couraged to use equipments of different corporation or different type.
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