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Foreword

This standard is drafted according to GB/T 1.1—2009.

This standard replaces SN 0663—1997 Method for the determination of heptachlor and heptachlor ep-
oxide residues in meats and meat products for export.

Compared with SN 0663—1997, t rd are as follows:

——NModified the standard name: n of heptachlor and heptachlor

epoxide residues in meats and meat products etermination of heptachlor,hep-
tachlor epoxide residues in meats and me port”.

——Enlarged the scope of applicatio »ham sausage and sausage”.

——Modified “2 sampling and p to “6 sample preparation and
storage”.
——NModified the sample preparation method: chro lumn to Florisil SPE cartridge,added

the GPC cleanup step.
——Add GC-MS confirmation m

This standard was proposed by nal Regulation Commission for

Certification and Accreditation.

This standard was drafted by Jia arantine Bureau of the People’s

Repubulic of China.

This standard was mainly drafted by: Zuo Haigen, Tang Guoyan, Guo Ping, Wei Yuanlong, Li rukun,
Zeng Hailong, Wan Jianchun, Zhan Chunrui,Zhu Jianxin.

SN 0663—1997 was proposed in 1997 ,and this standard is the first modification.

10
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Determination of heptachlor,heptachlor epoxide residues
in meats and meat products for export

1 Scope

This standard specifies a method f nd heptachlor epoxide residues

in meats and meat products for ex

This standard is applicable to the determi eptachlor epoxide residues in
pork, beef, chicken,ham sausage and sausage.

2 Normative references

The following document is essen dard. For dated references, it

applies to only date edition.For undate of the normative document re-

ferred to applies.

GB/T 6682 Water for analytical |

3 Principle

The heptachlor and heptachlor e are extracted with acetone-n-
hexane, then cleaned-up by GPC an

firmation by GC-MS.

ion is made by GC-FPD and con-

4 Reagents and materials

Unless specifically mentioned, all the reagents used should be analytical grade, water should be the
first grade water specified in GB/T 6682.

4.1 Acetone:Chromatographic grade.
4.2 n-Hexane:Chromatographic grade.

4.3 Cyclohexane:Chromatographic grade.
11
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4.4 Ethyl acetate.Chromatographic grade.

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

4.6 Acetone-n-hexane(2+8,V/V):Mix 20 mL of actone with 80 mL of n-hexane.

4.7 Ethyl acetate-cyclohexane(1+ 1, V/V) :Mix 500 mL of ethyl acetate with 500 mL of cyclohex-
ane,

4.8 Ethyl acetate-n-hexane(1+9,V/V) :Mix 10 mL of ethyl acetate with 90 mL of n-hexane.

4.9 Standards of heptachlor, heptachlor epoxide A and heptachlor epoxide B, purify>>98.0%.See Ta-
ble A.1 in Annex A.

4.10 Standard stock solutions: 100 mg/L,accurately weigh 10 mg heptachlor, heptachlor epoxide A
and heptachlor epoxide B in 100 mL volumetric flasks, dissolve and dilute with n-hexane. Stored
below 4 C and away from light, these solutions are valid for 1 year.

4.11 Intermediate mixed standard solution: Transfer appropriate amount of standard solutions
(4.10) ,mix them together, and dilute with n-hexane to prepare standard middle solution with each

component of 1 mg/L.The solution should be stored at 4 C and away from light.

4.12 SPE cartridge: Florisil SPE tube(1 000 mg,6 mL) or equivalent,activated with 5 mL n-hexane
before use.

4.13 Membrane filter for organic:0.45 um,

5 Apparatus and equipments

5.1 Gas chromatograph:equipped with electron capture detector(ECD).

5.2 Gas chromatograph-mass spectrometry. equipped with negative chemical ionization source
(NCD.

5.3 Electronic balances:accurate to 0.1 mg,0.01 g.

5.4 Centrifuge:==4 000 r/min,

5.5 Homogenizer:==15 000 r/min.
12
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5.6 Vortex mixer.

6.7 Rotary evaporator.

5.8 Solid phase extraction equipment.
5.9 Nitrogen evaporator.

5.10 Gel permeation chromatograph(GPC).

6 Sample preparation and storage

6.1 Sample preparation

Take approximately 1 kg of representative sample, the edible part is blended and homogenized in a
high speed blender,and divided into two equal portions.Each portion is placed into a clean container
as test sample, sealed and labeled.

6.2 Storage of test sample

The test samples should be stored below — 18 TC.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 Extraction

Weigh 4 g(accurate to 0.01 g) of the test sample into a 50 mL centrifuge tube,add 5 g anhydrous so-
dium sulfate, 20 mL of acetone-n-hexane(4.6) homogenize for 1 min.then centrifuge for 5 min at
4 000 r/min, transfer the supernatant layer to a round-bottomed flask through anhydrous sodium sul-
fate layer.Take another 50 mL centrifuge tube,add 20 mL acetone-n-hexane(4.6) to wash the homog-
enizer blender, and transfer to the former 50 mL centrifuge tube, votex for 2 min, centrifuge for
5 min at 4 000 r/min,and combine the upper layer to the round-bottomed flask through anhydrous so-
dium sulfate layer.Evaporate the combined extract to nearly dryness in a rotary evaporator with bath
temperature below 40 T ,add 4 mL ethy! acetate-cyclohexane(4.7) and evaporate to dryness, repeat
it twice.Add acetate-cyclohexane(4.7) to dissolve residues and transfer to 10 mL volumetric flask,
repeat it twice and dilute to 10 mL,prepare for the following clean-up procedure.
13
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7.2 Clean-up

7.2.1 GPC Clean-up

7.2.1.1 GPC operating conditions

The GPC operating conditions are as follows:

a) GPC column:Bio Beads S-X3,700 mm X 25 mm(i.d.) ,or equivalent;

b) Mobile phase:Cyclohexane-et

¢) Flow rate:4.7 mL/min;

d) Injection volume:5.0 mL;

e) Time for rinsing:0 min~22 mi

f)  Time for collecting the eluate

7.2.1.2 GPC clean-up operating

tion 7.2.1.1.Combined the elutes
orator with a bath temperature

Transfer the above 5 mL solution i
in a 150 mL concentrate bottle,e
at 40 C.dissolve the residue wi

7.2.2 SPE Clean-up

. Wash the column with 12 mL
to dryness in nitrogen blowing

Transfer the above solution into
ethyl acetate-n-hexane(4.8) ,colle

device with a bath temperature at 40 dilute exactly to 1 mL n-hexane for

GC determination and GC-MS confirmation.

7.3 Determination

7.3.1 GC operating conditions

GC operating conditions are as following:

a) Chromatographic column:DB-608 Fused silica capillary column,30 m X 0.32 um(i.d.) X 0.5 um
(film thickness) or equivalent;

b) Column Temperature:60 C for 1 min,25 ‘C /min ramp to 270 C ,held for 5 min;
14
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Injection port temperature:240 C ;

Injection mode: splitless;

Injection volume:1 uL;

Carrier gas:Nitrogen (purity=>99.999% ) , flow rate:1.5 mL/min;

Detector: temperature,300 C.Makeup gas(nitrogen) ,60 mL/min.

7.3.2 GC-MS operating conditio

GC-MS operating conditions are as following:

a)

b)

c)

(o))

e)

1))

9

h

P

)

Chromatographic column:DB-170 olumn,30 m X 0.25 mm¢(i.d.) X 0.25 um(film

thicknes) ,or equivalent;

Carrier gas:Helium(purity=

Column temperature:60 C for 1 min,20 C/mi
ramp to 240 C ,and held for 1

0 C ,held for 1 min,finally 10 C/min

Injector port temperature:

Injection mode: Splitless, p

Injection volume:1 uL;

lonization mode:NCI;

Interface temperature:280 C ;

Reaction gas;methane,adjust the flow rate to appropriate flow to get the maximum response;

lonization souce:150 C ;

Solvent delay:5 min;

Determination mode:SIM mode;

m) Determination mode:Selected monitoring ion(m/z) :see Table 1.

15
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Table 1 Selective ions and relative abundance

Heptachlor-endo-epoxide Heptachlor-exo-epoxide
Compounds Heptachlor
(Isomer A) (Isomer B)
. 266,300(quantitative ion), 318,388(quantitative ion) , 318(quantitative ion),
Selected ions m/z
302,304 390,392 388,390,392
Relative abundance/% 51:100:65: 26 12: 100 : 98 ¢ 53 100:61:57:30

7.3.3 GC determination

Transfer appropriate amount of standard solutions(4.11) ,and dilute with n-hexane to prepare stand-
ard series working solutions.The standard linear was carried out by plotting the chromatographic re-
sponse for each target compounds as y-axis and the final concentrations of each target compounds as
x-axis. The result was calculated by external standard methods.According to the approximate concen-
trations of the compounds in the sample solution, select the standard working solution with similar
peak areas to those of the sample solution. The responses of the target compounds in the standard
working solution and sample solution should be in the linear range of the instrumental detection.
Under the above GC operation condition, the retention time of heptachlor is 10.48 min, heptachlor ep-
oxide A 11.89 min, and heptachlor epoxide B 11.71 min. the standard solution see Figure B.1 in
Annex B.

7.3.4 GC-MS confirmation

According to the approximate concentration of the pesticide in the sample solution, select the stand-
ard working solution with similar peak height to that of the sample solution. The responses of each
compounds in the standard working solution and sample solution should be within the linear range of
the instrumental detection.Under the above GC-MS operation condition, the retention time of hepta-
chlor is 11.99 min, heptachlor epoxide A 13.92 min, and heptachlor epoxide B 13.85 min, the SIM
chromatogram and full scan spectra of standard solution see Figure C.1 in Annex C.

7.3.5 Blank test

The operation of the blank tes is the same as that described in the method of determination but with
omission of sample addition.

7.4 Calculation and expression of result

Calculation the content of the compound residues in the test sample by GC data processor or accord-
ing to Formula(1) .

C 1 000
X, _Ex V><1 500 P PPN G 1D

16
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Where:

X; —the residue contents of heptachlor, heptachlor epoxide A and heptachlor epoxide B in the test
sample, mg/kg;

c; —the concentration of heptachlor, heptachlor epoxide A and heptachior epoxide B in the sample
solution, ug/mL;

V —the final volume of the test sample solution,mL;
m —the mass of the test sample,g.

The blank value should be subtracted from the above result of calculation.

8 Limit of determination and recovery

8.1 Limits of determination

The limits of determination for heptachlor, heptachlor epoxide A and heptachior epoxide B are 0.01 mg/kg.

8.2 Recoveries

According to the experimental data, the fortifying concentrations of heptachlor, heptachlor epoxide A

and heptachlor epoxide B and its corresponding recoveries are listed in Table 2.

Table 2 The corresponding recoveries of fortified concentrations(GC-ECD)

N Added/ Pork Chicken Beef Ham sausage Sausage
ame
(mg/kg) recoveries/% | recoveries/% | recoveries/% | recoveries/% recoveries/ %
0.01 100.9~109.7 | 90.3~108.1 99.5~109.0 | 103.7~109.5 91.3~98.2
Heptachlor 0.05 90.0~107.2 72.9~86.5 80.5~89.3 94.1~108.4 81.8~85.2
0.10 86.4~109.6 89.9~109.5 91.2~100.0 | 104.1~109.9 80.22~93.4
0.01 95.0~107.0 81.0~98.4 84.8~105.2 91.6~105.1 104.4~109.5
Heptachlor
. 0.05 86.3~101.5 70.9~95.3 80.7~87.9 89.1~98.4 85.8~88.7
epoxide A
0.10 80.6~102.5 80.4~97.2 84.5~87.5 88.3~102.5 81.2~91.9
0.01 100.7~109.1 | 99.4~108.7 | 101.9~107.8 | 98.6~108.6 90.2~100.0
Heptachlor
0.05 88.1~108.3 73.1~91.3 80.8~88.1 90.1~96.4 84.3~89.9
epoxide B
0.10 87.6~98.5 81.2~101.1 85.2~89.7 88.9~100.7 80.5~89.9

17
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Annex A
(Normative annex)
The information of pesticides

Table A.1 The information of pesticides

Molecular

(Isomer B)

No. Name Formula . CAS.No Structure
weight
1 Heptachlor
a S
Cl g Cl
. Heptachlor-endo-epoxide al
(lsomer A)
Cl
ClH g
Heptachlor-exo-epoxide
3 P - 024-57-3

18
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Annex B
(Informative annex)
GC chromatogram of the standards
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10 000

Frequency/Hz

Instruction.
1—Heptachlor;

2—Heptachlor-exo-epoxide(lsomer B
3—Heptachlor-endo-epoxide(Isomer

Figure B.1
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Annex C
(Informative annex)

GC-MS chromatogram of the standards
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353. 7
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§ 4 000
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Figure C.4 Full scan of heptachlor-endo-epoxide(Isomer A) standards
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