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Foreword

Annex A of this standard is an informative annexe.

This standard was proposed by and is under the charged of the Certification and Accreditation Ad-
- ministration of the people’s Republic of China,

This standard was drafted by Gua ET't”fr?'EY’an‘éTa‘é'cmnd’marantme Bureau of the People’s
Republic of China, Tianjin Entry-Exit’ Inspect:on and Quarantine Bureau of the People’s Republic of
China,Jilin Entry-Exit Inspection ahd Quarantine Bureau of the People’s Republic of China and Hebei
Entry-Exit Inspection and Quarantine Bureau of ih'e People’s Repuplic of China.

The main drafters of this standard are Cherf Jie, Xie Jlanjun, Wang Zhiyuan, Wang Yunfeng, Wang
Mingtai,Ge Baokun,Zhu liuming and wa’; Fengchl

This standard is an Entry-Exit Insgtlon and Quarantine professnonal standard promulgated for the
first time.

T SO PP Y S R,

Note. This English Version, a translation from the Chinese text, is solely for guidance.
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Determination of dieldrin and endrin residues in food
for import and export—GC-MS method
1 Scope

The standard specifies the determination and confirmation of dieldrin and endrin residues in foods by
Gas chromatography-mass spectrometry.

This standard is applicable to the determination and confirmation of dieldrin and endrin residues in
rice,mung bean, spinage,string bean,orange,grape, chestnut, vinegar, rose,tea, pork,chicken, pork
liver, eel and honey.

2 Principle

The residues in test samples are extracted with acetonitrile-ethyl acetate or n-Hexane-ethyl acetate
or ethyl acetate. The extracts are cleaned up by neutral alumina SPE cartridge or flarisil SPE cartridge
or active carbon SPE cartridge. Determination and confirmation made by GC-MS in NCI mode and u-
sing external standard method.

3 Reagents and materials

Unless otherwise specified,all regents used should be analytical grade, “water” is distilled water.
3.1 Acetone.

3.2 Ethyl acetate.

3.3 n-Hexane.

3.4 Acetonitrile: chromatogram grade.

3.5 Methanol

3.6 Anhydrous sodium sulfate: Ignite at 650T for 4 h, and keep in a tightly closed container.

3.7 Sodium chloride.

3.8 Acetonitrife-ethyl acetate (4+ 1, V/ V) Mix 80 mL of acetonitrile with 20 mL of ethy| acetate.

3.9 Acetonitrile-ethyl acetate (2+3, V/ V). Mix 40 mL of acetonitrile with 60 mL of ethyl acetate.
10
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3.10 n-Hexane-ethyl acetate (1+4,V/V) . Mix 20 mL of n-Hexane with 80 mL of ethyl acetate,

3.11 n-Hexane-acetone {4+ 1, V/V). Mix 80 mL of n-Hexane with 20 mL of acetone,

3.12 Standards and standard solutions:

a) Dieldrin. Purity=>99. 0% (CAS; 60571) Endrin; Purity==99, 0% , (CAS.72208);

b) Standard stock solution. Accurately weigh adequate amount of dieldrin and endrin standards sepa-
rately, dissolve with ethyl acetate and prepare a solution of 1. 00 mg/mL as standard stock solu-
tion. Standard stock solution stored at —18C in a refrigerator;

¢) Standard middle solution. pipette adequate amount of standard stock solution,dilute with ethyl
acetate to prepare a solution of 10 #g/mL as standard working solution. Stored at — 18T in a re-
frigerator; ‘

d) Standard working solutions; pipette adequate amount of standard stock solution, dilute with ethy!
acetate to prepare appropriate concentration standard working solutions. Stored at —18TC inare-
frigerator. '

3.13 Neutral alumina SPE cartridge: 2 500 mg, 6 mL

3.14 Ftorisil SPE cartridge: 1 000 mg., 3 mL

3.15 Active carbon SPE tubes: 200 mg, 3 mL,ENVI-Carb,or equivalent.

3.16 Strata SDB-L SPE cartridge: Styrene-Divinylbenzene Polymer, 200 mg., 3 mL, or equivalent.

4 Apparatus and equipment

4.1 Gas chromatograph-mass spectrometry with negative chemical ionization. interface.

4.2 High Speed Homogenizer.

4.3 Ultrasonic water bath.

4.4 Centrifuge: 4 000 r/min,6 000 r/min,

4.5 Rotary vacuum evaporator,

4.6 Nitrogen evaporator.

4.7 Solid phase extraction vacuum manifold.
11
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4.8 Vortex mixer.

4.9 Glass tube with scale, 5 mL with stopper.

4.10 Centrifuge tube, polytetrafluoroethylene, 50 mL.
4.11 Sand funnel.

5 Sample preparation and storage

5.1 Preparation of test sample

5.1.1 spinage,string bean,orangé:g!

The sample is mixed and placed in a clea ntamer,whtch is sealed and. labeled.

5.1.2 rice,mung bean, chestnut, ',be&.fea i

Representative sample,about 500 ¢..which is crushed and passed thr ugh a 2. 0mm mesh sieve. The

sample is mixed and placed in a clean container, which |s sealed and. Iabeled

5.1.3 pork,chicken,pork liver, eel#: .-~

Representatlve sample about 500 g f~the b ne a d tegument é ould b discarded. Sample is blended

5.1.4 vinegar

Representative sample, about 500
beled.

L S b i ]
xed and placed in g clean container,which is sealed and. la-

e

5.1.5 honey

Representative sample, about 500 g. The sample which is not crystallized shall be stirred well to
make homogeneous. If the sample is crystallized. it must be warmed in a water-bath below 60C with
the sample bottle covered tightly,mix thoroughly when all sample has melted. then coo! immediately
to roomn temperature. [n the course of samle melting, precautions must be taken to avoid evapora-
tion of water from the smple. Place in a clean container,which is labeled and sealed.

5.2 Storage of sample

Tea, honey,viegar,grain and nut should be stord 0T ~47C ; vegetable and fruit The test should be
12
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stord below —18%C. In the course of sampleing and sample preparation, precaution should be taken
to avolid contamination or any factors that may cause change of the residue content.

6 Procedure
6.1 Extraction
6.1.1 Rice, mung bean

Weigh 5.0 g (accurate to 0. 01 g) of test sample into a 50 mL centrifuge tube, add 3 g of sodium
chloride, 20 mL of acetonitrile-ethyl acetate (4 : 1, V/V) (3.8) and 3 g of anhydrous sodium sul-

fate. Homogenize the sample f r 1 min, and sonicate for 10 min. | After centrifugation for 5 min at

4 000 r/min, the supernatant |

etthacetaLe_(A_J V/ V) and cormbined the organic solvent, Evap-

evaporatorfat 45%C. Dissolve the residue with
,?'

twice with 10 mL of acetonitril

er Was transferéd into a heartiaped flask. Residue was rinsed

orate the organic solvent to dryness with ro]
1.0 mL of n-hexane for clean up.

6.1.2 spinage, string bean, or;

Weigh accurately 20.0 g (accurate to 0. 01 @) of test sample into 3 100 mL conice! flask with stop-
per, add 6 g of sodium chloride land mix~Extraction-with-20 ml-of ethyl acetate, vortex for 1 min,
4N amt-sonicate for 10 min.

add 10 g of anhydrous sodium sulfate, vortex for

Sample and extracted solution wi re pas sed th ugh a sand funnel which was added 40 g of anhydrous
sodium. Rinse the residue withf15 mL XB oféthyl acetater.collect Yhe filtrate into a 50 mL of colori-

’,r’ ]
metric tube and make up to thd mark w1th ethlyl acetate. Mix bwell aldd transfer 10 mL of ethyl acetate

into a 20 mL glass tube for cle

6.1.3 Pork, chicken, pork li s

Weigh 5. 0 g (accurate to 0, 01 g)ofﬁgﬂirgplé/ into 50 | nL ce‘htrifuge tube, add 10 g of anhydrous
sodium sulfate, 25 mb of acetonitrile-ethyl acetate (2 : 3, V/V) (3.9). Homogenize the sample for
1 min, and sonicate for 10 min. After centrifugation for 5 min at 6 000 r/min. ,transfer 10 mL of the
supernatant layer into a 20 mL tube for clean up.

6.1.4 Eel, chestnut

Weigh 5. 0 g (accurate to 0. 01 g)of test sample into a 50 mL centrifuge tube, add 10 g of anhydrous
sodium sulfate and 256 mL of acetonitrile-ethyl acetate (4 : 1, V/V). Homogenize the sample for
1 min, and sonicate for 10 min. After centrifugation for 5 min at 6 000 r/min,transfer 10 mt. of the

supernatant layer into a 20 mL tube for a clean up.
13
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6.1.5 Tea, rose

Weigh 0.5 g (accurate to 0. 001 g) of test sample into a 10 mL centrifuge tube, dipped in 1.5 mL
water for 20 min. Add 0. 2 g of sodium chloride and 0. 2 g of anhydrous sodium sulfate, vortex to
mix and add 2 mL x 3 of n-hexane-ethyl acetate (4 : 1, V/V) (3. 10), vortex for 2 min, centrifuge at
4 000 r/min for 3 min, and combined the supematants for a clean up.

6.1.6 Honey, vinegar

Weigh 1. 0 g{accurate to 0. 01 g) of test sample into a 10 mL glass tube, add 5 mL water to mix, The
diluted solution was passed through a SDB-L SPE column {wash the culumn with 2 mL of methanol
and 2 mL of water before use) (3. 16), and then rinse the column with 15 mL of water at a flow rate
of 3 mL/min, dry the column for 2 min. And then,elute the column with 2 mL of acetone and 3 mL
of ethyl acetate at a flow rate of 1 mL/min. Collect the eluents into a heart-shaped flask. Evaporate
nearly to 0.5 mL with rotary evaporator at 45°C for a clean up.

6.2 Clean-up
6.2.1 Rice, mung bean, honey, vinegar

Setting SPE vacuum manifold, fill 0.5 g anhydrous sodium sulfate on the top of the florisit SPE col-
umn (3. 14), Condition the florisil SPE column with 3 mL of n-hexane-acetone(4 : 1, V/V) (3. 11)
before use. Pass the sample extraction solution through the column and rinse the column with
1.0 mL %X 4 of n-hexane -acetone(4 = 1, V/V) at a flow rate of 1 mL/min. Collect the eluents in a
10 mL glass tube and evaporate under nitrogen to dryness at 45°C. Dissolve the residue and dilute to
1. 0 mL with ethyl acetate for GC-MS analysis.

6.2.2 spinage,string bean,orange,grape

Setting SPE vacuun manifoid. Condition the ENVI-Carb SPE column(3. 15) with 2 mL X 2 of ethyl ace-
tate before use. Pass the sample extraction solution through the column and rinse the column with
2.0 mL x 2 of ethyl acetate at a flow rate of 1 mL/min. Collect the eluents in a 10 mL glass tube and
evaporate under nitrogen to dryness at 46°C, Dissolve the residue and dilute to 1. 0 mL with ethy| ac-
etate for GC-MS analysis. ’

6.2.3 Pork, chicken, pork liver, Eel, chestnut

Setting SPE vacuum manifold, add 1. 0 g of anhydrous sodium sulfate into a neutral alumina SPE col-

umn (3. 13). Condition the florisil column with 4 mL of acetonitrile-ethyl acetate (4 :+ 1, V/ V) before

use. Pass the sample extraction solution through the column and rinse the column with 2. 0 mL of

acetonitrile-ethyl acetate (4 : 1, V/V) at a folw rate of 1 mL/min. Collect the eluents in a 10 mL

glass tube and evaporate under nitrogen to dryness at 45T . and reconstitute with 1. 0 mL of n-hex-

ane-acetone (4 : 1, V/V),then pass through the florisil column (fil} 0. & g anhydrous sodium sulfate
14
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on the top of column bed). Follow the same operation as that described in 6. 2. 1.

6.2.4 Tea, rose

Setting SPE manifold. Condition the ENVI-Carb column with‘ 2 mL X 2 of ethyl acetate before use.
Pass the sample extraction solution through the column and rinse the column with 1. OmL of ethyl ac-
etate at a flow rate of 1 mL/min, Collect the eluents and evaporate under nitrogen to near 0. 5 mL at
45T , then pass through the florisil column (fill 0. 5 g anhydrous sodium sulfate on the top of column
bed). Rinse the column with 1. 0 mL X 4 of n-hexane-acetone(4 : 1, V/V) at a flow rate of
1 mL/min. Collect the eluents in a 10 mL glass tube and evaporate under nitrogen to dryness at
45C. Dissolve the residue and dilute to 1.0 mL with ethyl acetate for GC-MS analysis.

6.3 Determination

6.3.1 GC and MS operating conditions

a) Ge column. Capillary column, DB-XLB, 0.25 mm({i. d. ) X 30 m with 0. 256 pm particle size, or e-
quivalent;

B) Carrier gas: Nitrogén, purity>_99. 999% ;Fow rate: 1.5 mL/rnin;PressLxre:_ 14. 6 Psi;
¢) Injection mode,l.SpIit!:es's,pt‘Jrga on_after 1 min;

) Injectidn volumn; 1 pL;

e) Injection port temperature; 270C ;

f) Interface temperature; 2807C ;

T/min
20C/min, 220°C (3 min)

g) Temperature increasing programme: Column temperature:80°C (1.5 min)

T /mi T /mi
SC/min se5c 22 ™, 980T (4 min) ;

h) Electron ionization mode.NCI;

i) lon source temperature: 1507 ;

i) Quadrupole temperature: 150°C ;

k) Solvent protection delay: 5 min;

1> Reaction Gas:methane; Flow rate:40%:;
15
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m) Determination mode: SIM;
n) Monitor ions(m/2z) : See table 1.

Table 1—Monitor ions and Quantitative ions

Analyte Time/min Detected ion(m/z) Quantitative ions(m/z)}
dieldrin 16.1 237,380,239,346 346
endrin 16.9 380,70,308,345 380

6.3.2 GC-MS determination and conft

According to approximate concentratipn of. arja'i\_/te,selei:t the staandard Working solution with simi-

lar response to that of sample solution, The responses of dieldrin and endrin in the standard working

solution and samole solution should be in the linear réinge of the in tfumental detection. The standard

working solution should be injected randomly 4ff between th9==fﬁjections of sample solution of equal

volume.

=-~Ji

According to the operating condition rigéd in 6. 3. 1,analyze the standard solution and sample so-

lution, If there is a peak appeared at 'he éame retention time for the Hoth of sample solution and

standard working solution, the confirmation Test should be condizted™xll the detected ions shall be
presence after background correction and th

relatl\%m _the detected ions of each ana-
dl

lyst, shall correspond to those of the tbratzon stafidard at comparable concentrations, within the

tolerances shown in table2, then the rrespo ding nalyte must be present in the sample. For GC-

|eldr1n anc‘ﬁendrm s andards, see annex A and

.:?

MS chromatogram (TIC) and mass fsp ctru of

annex B.

Table 2—Maximum permitted.t r relati;&‘/e ion intensities while confirmation

’ >2qf~—50 _ >}0~20 <10

-/130 +50

Relative intensity/ %

Permitted tolerances/ %

6.4 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.

7 Caleulation and expression of result
Calculation the content of dieldrin and endrin residues in the test sample by GC-MS data processor or
according to the formula (1). The blank value should be substracted from the above result of calcula-

tion:

16
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X=Fm 1)

where
X—the residue content of dieldrin and endrin in the test sample, pg/kg;
A—the peak area of dieldrin and endrin in the sample solution;

As—the peak area of dieldrin and endrin in the standard working solution;

c¢—the concentration of dieldrin gnd endrin in the standard wo;kinﬁj" solution, pg/L;

V—the final volume of the samplée.

‘ ' o
m—the corresponding mass of test sample jr'the final sarppré solution, g.

8 Limit of determination and r ,,,-/"

8.1 Limit of determination

The limit determination of this method for dieldrin ayndﬂmeel and honeybee is 2, 5 pg/kg, and
feldrin a ndrin-in thexother foods mentioned obove is

the limit determination of this method f
5.0 pg/kg.

8.2 Recovery e

;
According to the experimental data, the fi’)!“tifyl q conce tratlon of dlel rin and endrin and their cor-
responding recoveries of are shown in tabe

Q‘f recovery or/dieldrl nd e

Table 3— irin
et Recovery/ %
Fortified I
Sample ion/(ua/ka)
concentration/ {#8/g Dieldrin Endrin
5.0 80.6~93. 2 85.0~99.2
rice 10 84.5~98.6 86.5~97.4
50 88.8~99.8 87.9~99.5
5.0 82.8~93.6 88.6~98.4
mung bean 10 88.5~97.6 88.3~98.2
50 90.4~98.2 87.6~98.4

17
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Table 3 (continued)

. Recovery/%
Sample ooncen:'::it:r:j(:yg )] -
Dieldrin Endrin
5.0 77.2~86.8 80.4~93.4
spinage 10 87.6~95.4 83.2~94.7
50 89, 6~97.1 89.0~98.2
5.0 79.6~91.4 80.8~92.2
string bean 10 88.7~94.4 89.0~94.1
50 91.4~100.2 91.2~97.0
5.0 76.2~87.2 76.8~84.0
orange 10 83.2~92.3 83.3~92.0
50 85.2~95,6 89.4~96.4
5.0 77.4~87.4 77.0~84.4
grape 10 86.5~94.0 83.2~95,7
50 89.8~97.6 88.4~96.2
5.0 80.4~88.4 87.0~100.6
pork 50 80.2~86.9 88.4~102.0
100 85.8~93,2 90, 5~94.7
5.0 77.8~91.8 87.2~102.4
chicken 10 83.2~92.3 82.6~92.4
100 85.5~95 2 87.3~96.5
5.0 82.4~89.4 85.8~100.8
pork liver 10 82.0~90.5 96.5~103.2
50 86.4~92.7 90.1~96. 4
Dieldrin2. &
Endrins. 0 B9, 2~92.4 92.0~97.2
eel
10 89.6~94.6 91.2~96.1
50 91.6~96.2 90.8~97.2
5.0 83.2~90.8 89.6~106.4
tea 10 80.6~88.0 82.4~96.6
50 88.4~97.0 90.8~95.4
5.0 81.6~92.4 89.6~96,6
chestnut 10 89.5~96.3 80.7~96.3
50 90, 4~99.8 90.2~99.2

18
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Table 3 (continued)

Recovery/ %
samoto Fortiied /%
concentration/ (pg/kg) Disldrin Endkin

50 97.4~105.8 84.0~98.0
vinegar 10 92.1~98.5 - 95, §~102.2
50 92.6~89.0 94,.2~99.8
5.0 71.2~91.4 88, 2~102.6
rose 10 79.4~93.4 80.4~92.1
50 84, 8~97.0 85,4~98.8
2.5 76.8~84.8 80.8~100.4
honey 10 87.56~107.3 87.9~100.6
50 90.4~99,6 91.4~98.8

19
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Annex A
{informative)

GC-MS chromatogram of the dieldrin and endrin standard(TIC)

Abundance

5000 -
4500 1
4000 ]
2 500
3000
2 500 1
2000 §
1 5060
1000 1

500 4

dieldrin

14.00  14.50

Figure A. 1—GC-MS

0016.50 17.00 17.50_

Pt

togram (NCI)of the dieldrin

and endrin standard(TIC)
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Annex B
(informative)
NCI rmass spectrogram of dieldrin and endrin standard

Abundance

237
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396
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2000 1
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125 s
[\f S I— I_-l‘ l_li:%.su._nillnlej]el..i. -, 4"_5 4?3 497 52‘4

m/z--> 100 150 200 250 300 350 400 450 500

Figure B. 2—NCI mass spectrogram of endrin standard
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