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Foreword

This standard is drafted in accordance with the rules given in the GB/T 1.1—2009.

SN 0192—1993 ( Method for determination of bromopropylate residues in fruits for export) is
replaced with this standard.

Compared with SN 0192—1993, the modifications are below:

——Added more fruit matrix;

——Modified method for the sample pretreatments;

——Modified method for the cleanup procedure;

——(Changed the packing column to capillary column;

——Added the ascertainment experiments by GC-MS;

—Skipped the sampling procedure.

Attention is drawn to the possibility that some of the elements of this standard may be the subject of
patent rights. The issuing body of this document shall not be held responsible for identifying any or all

such patent rights.

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

This standard was drafted by the Shanghai Entry-Exit Inspection and Quarantine Bureau of the
People’s Republic of China.

This standard was mainly drafted by Shi Yiyin, Yang Huigin, Cheng Jia, Fan Yanli, Zhou Yao, Yi
Xionghai, Deng Xiaojun, Zhu Jian,

This standard replaced the following standards:

——SN 0192—1993.

— . i—

NOTE This English version,a translation from the Chinese text,is solely for guidance.
8
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Determination of bromopropylate
residue In fruits for export

1 Scope

The standard specifies the method of determination bromopropylate residue in fruits.

This standard is applicable to the determination of bromopropylate residue in apple, cherry, lemon,
strawberry, pineapple,grape and watermelon.

2 Normative references

The following referenced documents are indispensable for the application of this document. For
dated references, only the edition cited applies. For undated references, the latest edition of the ref-
erenced document (including any amendments) applies.

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

Bromopropylate residue is extracted with acetonitrile, after salt out and centrifuge, then cleaned up
by SPE column. The residual content is determined by GC with ECD detector and quantified by exter-
nal standard, if necessary GC-MS can be used for confirmation.

4 Reagents and materials

Unless otherwise specified, all the reagents used should be analytical grade.
4.1 Acetonitrile; HPLC grade.

4.2 Toluene; HPLC grade.

4.3 Hexane: HPLC grade.

4.4 Sodium chloride.
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4.5 Anhydrous sodium sulfate. Ignite at 660 C for 4 h, then cool to room temperature and keep in
a tightly closed container.

4.6 Acetonitrile-toluene (3+1, V/V). Combine 200 mL acetonitrile and 600 mL toluene.

4.7 Standard substance: Bromopropylate, C,;H,sBr,0,, CAS# 8181-80-1, purity—=>98%.

4.8 Stock standard solution: Accurately weigh 0.01g+0.000 1 g of bromopropylate standard into a
10 mL volumetric flask and dilute to the volume with hexane. Mix well. This solution is stock stand-
ard solution of 1.0 mg/mL in hexane,and can be used for three months when stored under 4 C,

4.9 Intermediate standard solution: Accurately measure 1 mL of stock standard solution into a
10 mL volumetric flask and dilute to the volume with hexane. Mix well. This solution is intermediate
standard solution of 100 ug/mL in hexane,prepare it when necessary.

4.10 Matrix standard solution:Measure certain volume of bromopropylate intermediate standard so-

lution to blank matrix solution. Mix well. This solution is matrix standard solution, prepare it when
necessary.

4.11 Carb-NH, SPE column:Contain 0.5 g of graphite carbon and ammonia, 6 mL, or equivalent.

4.12 Anhydrous sodium sulfate column: 7.5 cmx 1.5 cm (i.d.) glass column, with 5 cm high anhy-
drous sodium sulfate.

4.13 Organic filter: 0.45 um.

9 Apparatus and equipment

5.1 GC with ECD.

5.2 GC-MS with El.

9.3 Balance: Scale 0.000 1 g and 0.01 g.
9.4 Food grinder.

5.5 Homogeneous device.

9.6 Low speed centrifuge: 4 000 r/min.

9.7 Rotary evaporator.
10
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9.8 SPE set.
5.9 Nitrogen evaporator.

5.10 Vortex mixer.

6 Preparation and storage of test sample

6.1 Preparation of test samples

About 500 g representative sample should be taken from all samples. Collect the edible parts and cut

minces. Cut by a chopper into pulp. Mix thoroughly and divided into two equal portions. Each portion
is placed in clean containers.Seal and label them.

6.2 Storage of test samples

Samples shall be stored below =18 C. While sampling and preparing sample. please avoid contami-
nation or any factors that may change residue content.

/ Procedure

7.1 Extraction

Weigh 10 g ( £0.01 g) of the sample into a 50 mL polypropylene centrifuge tube, add 10.0 mL of
acetonitrile and homogeneous extraction for 1 min, centrifuge for 5 min at 4 000 r/min. Collect the
supernatant, repeat the extraction procedure once more and combine the organic supematant. Add 2
g sodium chloride, shake for 10 min, and then centrifuge for 5 min at 4 000 r/min. Transfer the su-
pernatant through the anhydrous sodium sulfate column, and collect the extraction solution in the
round bottom flask. Evaporate the solution to dryness through rotatory evaporator. add 2 mL of ace-
tonitrile-toluene solution to dissolve the residue and it is ready for cleanup.

7.2 Clean up

Activate the graphitized carbon-amino column by using 10 mL acetonitrile-toluene solution and
discard the effluent solution. Transfer the extract solution (7.1) into the column then use 6 mL ace-
tonitrile-toluene solution to wash the round bottom flask, and collect all the elute. ( Avoid dryness
during the whole solid phase extraction procedure) Control the flow rate near 1 mL/min during the
whole procedure. Collect all the elution into a 15 mL glass tube and evaporate the extract to dryness
under 40 T. Add exactly 1.0 mL hexane to dissolve the residue and for GC or GC-MS determination.

11
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7.3 Determination

7.3.1 GC condition

GC condition is as follows.

a) Colum (analysis): DB-5 30 mx0.32 mm(i.d.) X 0.25 um (film thickness), or equivalent;

b) Injection port temperature: 280 C;

¢c) Injection volume: 1.0 uL, splitless, open the valve at 0.6 min;

d) Column temperature: 100 C (1 min)-—10 T/min—230 T (5 min)—30 CT/min-280 C
(10 min) ;

e) Carrier gas: Nitrogen, purity—=99.999% , constant flow, flow rate: 1.0 mL/min;

f) Detector temperature: 300 C;

g) Make up gas: Nitrogen, 60 mL/min.

7.3.2 GC-MS condition

7.3.2.1 GC condition is as follows.

a) Colum (analysis): DB-5MS 30 m X 0.25 mm(i.d.) X 0.25 um (film thickness), or equivalent;

b) Injection port temperature: 280 C;

¢) Injection volume: 1.0 uL,splitless, open the valve at 0.6 min;

d) Column temperature: 100 T (1 min)-—10 T/min—230 C (5 min) 30 CT/min—280 C
(10 min) ;

e) Carrier gas: Helium, purity-—=99.999% , constant flow, flow rate: 1.0 mL/min;

7.3.2.2 MS condition is as follows.

a) Interface temperature: 280 C;

b) Electron ionization mode: El;
12
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¢c) lon source temperature; 150 C;
d) Solvent delay: 10 min;

e) Selected monitoring ion (m/z). Table 1.

Table 1—Monitor ions and relative intensity for bromopropylate

Name of pesticides | Monitor ion(m/z) amu Relative intensity,/ %

Bromopropylate 341 » ,339,343,183,157 100 : 50 - 50 60 : 30

NOTE. » stands for quantitation ion.

7.3.3 GC determination

7.3.3.1 Standard curves: Prepare mixed standard solution, whose concentrations are 0.00 ug/mL,
0.01 pg/mL, 0.05 pg/mL, 0.10 ug/mL, 0.20 pg/mL, 0.50 pug/mL,1.00 ug/mL. Establishing the stand-

ard curves by peak areas on GC responses against the concentrations, and then calculating the corre-
lation coefficients.

7.3.3.2 Use the standard working solutions based on estimating the concentration of analyses in the
sample. The responses of analyses in the standard working solution and sample solutions should be
within the linear range of the instrumental detection. The standard working solution should be ran-
domly injected in-between the injections of the sample solution of equal volume. Under the above
operation condition, the chromatograms of bromopropylate is in Figure A.1 in Annex A.

7.3.4 GC-MS determination

Determination the standard working solutions and sample solutions based on condition on above. !f
the retention time of the analyses are the same to that of the external standards when subtraction
the background, in the same time the ion relative abundance of the compounds from sampies are
similar to that of the standards’ at the deviation as Table 2, it can be inferred that is positive sam-
ple. The TIC and SCAN chromatograms of bromopropylate is in Annex B.

Table 2—Maximum permitted tolerances for relative ion intensities while confirmation

Relative intensity —>20% to 50% >10% to 20%

— - e - o —

Permitted tolerances +15% +20%

7.4 Blank test

The operation of the blank test is the same as described in the method of determination, but with the
13
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omission of sample addition.

8 Calculation and expression of result

Calculate the content of bromopropylate residue in the test sample according to the formula (1). The
blank value should be subtracted from the result of calculation above.

¢ x 1000

T 000 X V seessssscnascescencascas( 1 )

X =

where

X is the residue content of bromopropylate in the test sample, mg/kg;

¢ 1S the concentration of b_romopropylate in the standard working solution, pg/mL;
V is the final volume of the sample solution, mL;

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

9 Limit of quantitation(LOQ) and recovery

9.1 Limit of quantitation
The limit of quantitation (LOQ) of both GC and GC-MS method is 0.01 mg/kg.
9.2 Recovery

Listed in Table 3 and Table 4.

Table 3—Recovery range of bromopropylate in fruits by GC method

Spike level Recovery range/ %

/(mg/kg) Pineapple Grape Cherry Strawberry | Watermelon

82.1~105 80.6~103 | 82.5~108

82.1~106

92.4~107

89.0~ 100 87.2~99.4

91.2~101

92.0~105 85.5~97.0

91.0~103

91.6~101 90.8~ 100 91.8~101

91.4~100

14
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Table 4—Recovery range of bromopropylate in fruits by GC-MS method

Spike level Recovery range/ %

/(mg/kg) Apple Pineapple Grape Cherry Strawberry | Watermelon

0.01 83.2~103 | 82.3~113 | 80.2~96.3 | 81.3~103 | 82.5~113
T om0 | 894103 | saa~105 | 332108

87.0~97.5

93.6~105

86.0~98.0

offm -

92.6~107

92.6~102

91.6~101
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Annex A
(informative)
GC chromatogram of bromopropylate standard

GC chromatogram of bromopropylate standard see Figure A.1.

Hz
1 800
1 600

1400

1200 Bromopropylate

1 000

SOL

13 14 15 16 17 18 19 20 21 22 min

Figure A.1—GC chromatogram of bromopropylate standard(0.01 pg/mL)
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Annex B
(informative)
TIC and SCAN chromatograms of bromopropylate

TIC and SCAN chromatograms of bromopropylate see Figure B.1 and Figure B.2.
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Figure B.1—TIC of bromopropylate standard on SIM mode(0.01 ug/mL)
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Figure B.2—SCAN chromatogram of bromopropylate
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