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Foreword

This standard was drafted in accordance with the GB/T 1.1—2009.

This standard is the revision of SN 0287—1993(Method for the determination of ethoxyquin residues
in fruits for export—Liquid chromatography)and SN 0533—1996( Method for the determination of
ethoxyquin residues in fruits for export).

The differences between this standard and SN 0287—1993, SN 0533—1996 are as follows:

—Changed the name of standard;

—Adopfed HPLC with fluorescence detection and LC-MS/MS method, replaced fluorescence spectro-
photometry method and HPLC with ultraviolet detection;

—Extended the range of matrix to apple, pear, peach, plum and orange;
—Amended sample preparation method;
—Lowered the limit of quantitation.

This standard is proposed by and is under the charge of the Certification and Accreditation Adiminis-
tration of the People’s Republic of China.

This standard was drafted by Zhejiang Academy of Science & Technology for Inspection & Quarantine.

The main drafters of this standard are Huang Chaoqun, Xie Wen, Lou Chenjie, Chen Lingling, Zhang
Wenhua, Tong Yunkai and Wu Juan.

This standard replaces the standard previous published as:
—SN 0287—1993;

—SN 0533—1996.
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Method for the determination of ethoxyquin
residue in fruits for export
1 Scope

This standard specifies the determination of ethoxyquin in fruits by high performance liquid chroma-
tography and liquid chromatography-tand

This standard is applicable to the determi peach, plum and orange

for export.
2 Normative references

The following referenced documents are of this document. For

dated references,only the edition cited a test edition of the ref-

erenced document(including and amendm

GB/T 6682 Water for analytical laboratory

3 Principle

Samples were adopted different preparatio amples are extracted with

hexane. The extract is evaporated and made up etermination is made by liquid

chromatograph equipped with fluorescence detector,using external standard method.
4 Reagents and materials

Unless otherwise specified,all the reagents used should be chromatographic pure, “water” is distilled

water.
4.1 Acetonitrile.

4.2 Methanol.
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4.3 Hexane.
4.4 Vitamin C. analytically pure.
4.5 Standard: Ethoxyquin,C,,H,eNO,CAS NO.91-53-2,Purity==>97.5%.
4.6 Standard stock solution: Accurately weigh appropriate standard(4.5) ,dissolved with methanol,

the concentration of solution is 200 ug/mL,stored under 0 C ~4 C. Standard stock solution is stable
for 6 months.

4.7 Standard work solution: According to rd stock solution(4.6)

with methanol.

4.8 Millipore filter.<C0.45 um,organic phase.

5 Apparatus and equipment

5.1 High performance liquid chromatogra
5.2 Tissue blender.
5.3 Electronic balance: accurate to 0.000
5.4 Vortex mixer.

5.5 Oscillator.

5.6 Centrifuge (4 000 r/min) .

5.7 Nitrogen blowing instrument.

6 Preparation and storage of test sample

6.1 Preparation

6.1.1 Apple,pear,peach,plum

Take approximately weight of representative sample,added with vitamin C with the proportion of
1 g vitamin C/100 g sample. Homogenized thoroughly in a high speed blender,and then are placed in a

clean container,which is sealed and labeled.

11
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6.1.2 Orange

Take approximately weight of representative sample. Homogenized thoroughly in a high speed blend-
er,and then are placed in a clean container, which is sealed and labeled.

6.2 Storage
The test samples should be stored below —18 C. In the course of sampling and sample preparation,

precaution must be taken to avoid contamination or any factors which may cause the change of resi-
due content.

7 Procedure

7.1 Sample treatment

10 grams of sample was weighted into a polypropylene tube,then 20 mL of hexane was added. After
violent shaking for 15 minutes, the sample solution was centrifuged at 4 000 r/min for 3 minutes.
4.0 mL of the upper solution was transferred into a 10 mL centrifuge tube, evaporated under nitrogen
blow. Dissolve the residue and dilute extractly to 1.0 mL with methanol for LC.

7.2 Determination

7.2.1 HPLC operatine condition

HPLC operating condition is as follows:

a) Column:C,250 mm X 4.6 mm (i.d),5 um,or the equivalent;

b) Mobile phase:acetonitrile + water,for gradient elute condition,see table 1;

¢) Wavelength: ex 360 nm,em 435 nm;

d) Column temperature:25 C;

e) Flow:1.0 mL/min;

f) Injection volumn. 20 uL.

12
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Table 1 Gradient elute condition

Time Acetonitrile Water
min % %
0.00 20 80
2.00 20 80
6.00 95 5
8.00 95 5

12.00 20 80

16.00 20 80

7.2.2 Analysis by LC

Analyze working standard solutions and samples with external standard menthod by HPLC,using con-
ditions established in sec.7.2.1. If the concentration of ethoxyquin exceeds the linear range of the
calibration curve,the final solution should be diluted with methanol and reanalyzed. Under the above
chromatographic conditions, the retention time of chromatographic peak of ethoxyquin is about
10.8 min.For the standard chromatogram refer to fig A.1 in Appendix A.

7.3 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.

8 Calculation and expression of the result

Calculate the content of ethoxyquin in the test sample according to the following formula:

_ ¢, X Vx1000
" mx1000

Where:

Xi—the content of ethoxyquin in the test sample,mg/kg;

¢; —the concentration of ethoxyquin in sample solution calculated by standard curve,ug/mL;
V —the final volume of the sample solution,mL;

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

13
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9 Limit of quantitation and recovery

9.1 Limit of quantitation
The limits of quantitation for ethoxyquin in apple, pear,peach, plum and orange are 0.05 mg/kg.
9.2 Recovery

The results of recovery test are listed in Table 2.

test(n=6)
covery range
Spike level %
mg/kg
Peach Plum Orange
0.05 ~102.0 76.0~92.0 84.0~94.0
0.10 ~100.0 80.0~93.0 84.0~92.0
1.0 ~101.0 79.1~85.3 89.5~95.9
3.0 90.3~104.0 — — —
6.0 — — —
ethod
10 Principle

Samples were adopted diffe species. The test samples are extracted with

hexane. The extract is evaporated and made up to a definite volume. Determination is made by liquid
chromatography tandem mass spectrometry,using external standard method.

11 Reagents and materials

All of reagents and materials are the same as section 4.1 to 4.8.

12 Apparatus and equipment

Unless otherwise specified,apparatus are the same as section 5.2 to 5.7.

14




12.1 Liquid chromatography tandem mass spectrometry,equipped with ESI.

13 Preparation and storage of test sample

Preparation and storage of test samples are the same as section 6.1 and 6.2.

14 Procedure

14.1 Sample treatment
10 grams of sample was weighte
violent shaking for 15 minutes, the sa
1.0 mL of the upper solution was
blow. Dissolve the residue a
14.2 Determination
14.2.1 LC-MS/MS operating condition
LC-MS/MS operating conditd
a) Column:Cy3,150 m

b) Mobile phase: ace ndition, see table 3;

SN/T 0533—2016

,then 20 mL of hexane was added.After
s centrifuged at 4 000 r/min for 3 minutes.

10 mL centrifuge tube, evaporated under nitrogen
to 5.0 mL with methanol for LC-MS/MS.

ndition

Time Water
min % %
0.00 20 80
2.00 20 80
4.00 95 5
9.00 95 5
10.00 20 80
15.00 20 80

¢) Column temperature:20 C;

15
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d) Flow: 0.4 mL/min;

e) Injection volumn:10 uL;

f) ion source: ESI;

g) Scan mode: positive;

h) Detect mode: Multiple reaction monitoring(MRM) ;

i) lon-pairs are listed in table B.1 in Appendix B.

14.2.2 Quantitation criteria

Analyze working standard solutions and samples with external standard menthod by LC-MS/MS, using
conditions established in section 14.2.1.1f the concentration of ethoxyquin exceeds the linear range of
the calibration curve, the final solution should be diluted with methanol and reanalyzed. Under the
above conditions, the retention time of chromatographic peak of ethoxyquin is about 10.6 min. For
the MRM chromatogram refer to fig A.2 in Appendix A.

14.2.3 Qualification criteria

The relative intensities of the detected ions,expressed as a percentage of the intensity of the most
intense ion or transition,shall correspond to those of the calibration standard, either from calibration

standard solutions or from spiked samples,at comparable concentrations, measured under the same
conditions, within the following tolerances.

Table 4 Maximum permitted tolerances for relative ion intensities using a
range of mass spectrometric techniques

Relative intensity (base peak)
%

50~100 20~50 10~20 <10

Maximum permitted tolerances
%

14.3 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.

15 Calculation and expression of the result

Same as section 8.
16
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16 Limit of quantitation and recovery

16.1 Limit of quantitation
The limits of quantitation for ethoxyquin in apple,pear, peach,plum and orange are 0.05 mg/kg.
16.2 Recovery

The results of recovery test are listed in Table 5.

Table 5 Results of recovery test(n=6)

_ Recovery range
Spike level %
mg/kg
Apple Pear Peach Plum Orange
0.05 70.0~86.0 84.0~90.0 86.0~110.0 84.0~98.0 72.0~96.0
0.10 — — 87.0~102.0 75.0~99.0 78.0~88.0
1.0 74.6~83.7 79.3~87.4 74.8~88.7 72.3~82.5 76.0~83.0
3.0 77.0~103.0 86.0~95.7 = — —
6.0 73.0~94.0 84.7~100.0 — — —

17
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Annex A
(Informative annex)
Chromatograms of ethoxyquin

LUJi
90 1

80 1

10. 86-Ethoxyquin

70 1

60 -

50 1

10 12 min

.10 pg/mb)

10. 66-Ethoxyquin
10 218.1/174. 2

20

4\

. 66-Ethoxyquin

100 218.1/148.2

Relative Abundance

o

0 2 4 6 8 10 12 14 min

Figure A.2 MRM chromatogram of ethoxyquin(0.005 ug/mL)

18



SN/T 0533—2016

Annex B
(Informative annex)
Reference mass parameters”

Reference mass parameters is as follows:
a) Spray voltage:3 500 V.
b) Vaporizer temperature:300 C.

¢) Sheath gas pressure:50 Arb.

d) Aux gas pressure:20 Arb.

e) Capillary temperature:270 C.

f) Collision cell pressure:1.5 mTorr.

g) Sheath gas,auxiliary gas:high-purity nitrogen;collision gas,high-purity argon.

h) lon-pairs and collision energy are listed in Table B.1.

Table B.1 Main mass parameters

Precursor ion Daughter ions Collision energy
Compound
m/z m/z \Y;
174.2" 30
Ethoxyquin 218.1
148.2 21
* :Quantitative ion.

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

mercial aims,and it is encouraged to use equipments of different corporation or different type.
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