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Foreword

Annex A of this standard is normative annex and annex B is informative annex.

This standard is proposed and is under the charge of the Certification and Accreditation Administra-
tion of the People’s Republic of China.

This standard was drafted by the Shaanxi Entry-Exit Inspection and Quarantine Bureau of the People’s
Republic of China, Tianjin Entry-Exit Inspection and Quarantine Bureau of the People’s Republic of
China, Neimenggu Entry-Exit inspe'ction and Quarantine Bureau of the People's Republic of China,
Shandong Entry-Exit Inspection and Quarantine Bureau of the People’s Republic of China and Fujian
Entry-Exit Inspection and Quarantine Bureau of the People’s Republic of China,

The principal drafters of this standard are Li Jianhua. He Qiang. Kong Xianghong, Yue Aishan, Ge
Baokun. Lin Anging, Li Gang, Pan Guoging, Wang Jianhua, Yang Fang.

This standard is the first special normal standard of the Entry-Exit Inspection and Quarantine of the
People’s Republic of China.

Note: This English version, a transiation from the Chinese text. is solely for guidance.
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Determination of azocyclotin and cyhexatin residues
in food for import and export—GC-MS method
1 Scope

This standard specifies the method for the determination and confirmation of azocyclotin and cy-
hexatin residues by gas chromatography-mass spectrometry in food.

This standard is applicable to t f‘_"':dé'te'rmir:iatién and confirmation Lf residue contents of azocyclotin

: ,".“_c'hést'nut._, glycyrrhizae, rice. vi egar. honey, beef, chicken, fish

and cyhexatin in tea, leek. appl

and liver.

2 Principle

magnesium iodide to form tricylclohexylmethyltin. Cleaned up is performed on a florisil cartridge,
and the elute solution is evaporated and Wiade I 185 Uetinite Volime. Determination and confirma-

tion is made by GC-MS, using external gtandard meéfhod. ~

3 Reagents and materials

) : : e
Unless otherwise specified, t éﬂ"freé'éents sheuld bé énal\;g gradel. and “water” is distilled water,
A - [ .

]

/

3.2 Petroleum ether: boiling phint from 60 ~90C.
o T X Jj
fﬁ

3.3 Anhydrous ether; dehydrate with sodium.

3.1 Acetone.

3.4 Methyl magnesium iodide solution: synthesized according to annex A.

3.5 Hydrobromic acid.

3.6 Anhydrous sodium sulfate. Ignite at 650°C for 4 h. and keep in a desiccator,

3.7 Hydrochloric acid solution; 10%.

3.8 Sodium chloride solution: 20 g/L.
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3.9 Azocyclotin standard (CzHisNaSn, CAS No :41083-11-8) : Purity=98%.
3.10 Cyhexatin standard (CisH;0S5n,CAS No: 13121-70-5 ) : Purity=298%.
3.11 Standard stock solution: Accurately weigh an adequate amount of azocyclotin standard and
cyhexatin standard and dissolve in a small volume acetone respectively. Dilute with acetone to form

a standard stock solution of 100 pg/mL in concentration. Store at 4C.

3.12 Standard working solution; Then dilute the standard stock solution with acetone to the re-
quired concentration as the standard working solution. Store at 4T.

3.13 Florisil cartridge: 1 g,

4 Apparatus and equipm nt

4.1 Gas chromatograph, equipped wi ass detec{grf

4.2 Tissue blender.

4.3 Grinder.

4.4 Homogenizer.,

4.5 Shaker.

A’y;;

4.6 Rotary vacuum evapor

4.7 Solid phase extraction yvith rﬁ?chan? al v_acu{m pumpg,
4.8 Centrifuge. |
4.9 Centrifuge tube; 50 mL.
5 Preparation and storage of test samples

5.1 Preparation of test samples

5.1.1 Fruits, nut and vegetables

The combined primary samples are reduced to the ca 500 g, which has been removed shell. seed,
peel, stem, root, coronal (do not wash by water). The edible portions are cut and homogenized

thoroughly in a high speed blender. Keep the prepared sample into a clean container, sealed and la-
beled.
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5.1.2 Tea and glycyrrhizae and grains or cereals

The combined primary samples are reduced to the ca 500 g, which is crushed with a grinder and [et
wholly pass through 2.0 mm sieve. Keep the prepared sample into a clean container, sealed and la-

beled.
5.1.3 Meats and meat products

The combined primary samples is reduced to ¢a 500 g, the edible potions are thoroughly ground and
homogenized in a meat grinder. Keep the prepared sample into a clean container, sealed and labeled,

5.1.4 Honey

Take about 500 g of representative sample. The sample that is not crystallized shall be stirred well to
produce a homogenous sample. [f the sample is crystallized, it should be warmed in a waterbath at
below 60°C with the sample bottle covered tightly, Mix thoroughly when all sample has melted. then
coo! immediately to room temperature. In the course of melting the sample. precautious measures
must be taken to avoid evaporation of water from the sample. Keep the prepared sample into a clean
container, sealed and labeled.

5.2 Storage of test samples

The test samples of tea. bee products. Chinese herbs, grains or cereals should be stored below 4C.
The test samples of fresh fruits, vegetables, meat and meat products should be stored below
-18%C.

In the course of sampling and sample preparation. precaution should taken to avoid contamination or
any factors which may cause the change of residue content,

6 Method of determination

6.1 Extraction

For solid sample, such as tea. leek. apple, chestnut. glycyrrhizae, rice, beef, chicken, fish and liv-
er, weigh 5 g(accurate to 0. 01g) of the test sample into a 50 mL centrifuge tube. Add 10 mL water
and 5 mL hydrobromic acid, stand for 2 h after shake 30 s drastically. Add 20 mL acetone, extract
for 5 min on a high speed homogenizer, and centrifuge for 3 min under 3 000 r/min. Transfer the up-
per extract solution into a 150 mL concentrating bottle by passing through anhydrous sodium sulfate
column. Repeat above extract procedure with 20 mL of acetone twice. Combine acetone extracts,
evaporate to 20 mL in a rotary evaporator with a bath temperature below 35°C. Add 20 mL NaCl so-
lution(3. 8) and 2 X 40 mL petroleum ether, shake 5 min, transfer the upper organic phase into anoth-
er 150 mL concentrating bottle through anhydrous sodium sulfate column. Add another 2 X 40 mL pe-
10
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troleum ether and shake 5 min, discard the lower aqueous layer, combine the organic phase and
evaporate to approach dryness in a rotary evaporator with a bath temperature below 40T and blow
to dryness. Dissolve the residue with 20 mL anhydrous ether (3. 3).

For liquid sample such as vinegar and honey, weigh & g(accurate to 0. 01 g) of the test sample into a
150 ml concentrating bottle, Add 20 mL water, 5 mL hydrobromic acid, 10 mL acetone and shake
10 min. Extract for 5 min with 2 X 30 mL petroleum ether twice by shaking. Transfer the upper or-
ganic phase into another 150 mL concentrating bottle by passing through anhydrous éodium sulfate
column. Evaporate to approach dryness in a rotary evaporator with a bath temperature'below 40T
and blow to dryness. Dissolve the residue with 20 mL anhydrous ether(3.3).

6.2 Derivation

Add 5 mL methyl magnesium iodide solution{3. 4) into above anhydrous ether solution(6. 17, shake
5 min, then add 10 mL 10% hydrochioric acid solution(3. 7) and shake 2 min. Stand for separate into
two layers and discard the lower aqueous layer. Evaporate to dryness in a rotary evaporator with a

bath temperature below 36°C. Dissolve the residue with 10 mL petroleum ether.
6.3 Cleanup

Set up the solid phase extraction vacuum manifold and mechanical pump(about 1 cm thickness anhy-
drous sodium sulfate was put into the florisil cartridge). Rinse the cartridge with 5 mL petroleum
ether and then transfer the above solution(6. 2) into cartridge. Elute with 15 mL petroleum ether
with the flow rate below 3 mL/min. Collect all the eluted solution in a 150 mL concentrating bottle
and evaporate to approach dryness in a rotary evaporator with a bath temperature below 40C and
blow dryness with nitrogen, Dissolve the residue and dilute exactly to 1.0 mL with acetone for
GC/MSD.

For complex test sample matrix. such as tea, leek, glycyrrhizae , and liver, cleaning up operate with

two florisil cartridges connecting in series.

6.4 Prepare standard solution

Transfer 1. 0 mL cyhexatin standard working solution in appropriafe concentration into a 150 mL con-
centrating bottle. Blow out acetone with nitrogen and dissolve the residue with 20 mL anhydrous

ether(3.3). The following operation procedures are same as that of test sample with derivate (6. 2)

and clean up(6. 3).

11
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6.5 Determination
6.5.1 GC/MSD operating conditions

a) Column. DB-5 ms fused quartz capillary column, 30 mX 0. 25 mm (id), film thickness Q. 25 um or the
equivalent;

25°C /min . 25T/min ,
205°C (10 min)———=2607T (5 min) ;

by Column temperature: 1607T (0 min)

¢) Injection port temperature; 2307T ;

h) lonization mode; El;

i) lonization energy.: 70 eV;

j} Acquistion mode: SIM;

k) Monitor ion (m/z): 121. 135,
I3 Sovlent delay: 6 min.

6.5.2 GC/MSD determination and b

According to the approximate concentration of tricyclohexylmethyltin in the test sample solution,
select the standard working solution with similar peak area to that of sample solution. The standard
working solution should be injected randomly in between the injections of sample solution of equal
volume. The responses of tricyclohexylmethyltin in the standard warking solution and sample solu-

tion should be in the linear range of the instrumental detection.

According to the GC/MSD operating conditions (6.5, 1}, if the retention time of sample chromato-

gram peaks are consistent with the standards, and subtracted from background compensation. se-

lected ions are all present and the relative ion abundance of the selected ions according with that of

the calibration standard, at comparable concentrations, within the tolerances (seen table 1}, Under
12
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the above GC/MSD operating conditions, the retention time oftricyclohexylmethyltin is 10. 8 min,
and the ratio of the monitoring ions (m/2) is 121 1 135 : 219 : 301 =25 : 57 : 100 : 44. For GC-MS
chromatogram (TIC) and mass spectrum of the standard, see figure B. 1 and B. 2 in annex B.

Table 1—Maximum permitted tolerances for relative ion abundance while confirmation

Relative abundance

>50 =>20~-50 >10~20 =10

(base peak) /%
Permitted

+10 *15 t20 +50

tolerances/ %
= ™
6.6 Blank test ]
P

The operation of the blank test is same as th,_{escribed in,the method of determination but with
omission of sample. “

P
S

texatin, f.the determindtion result calculated as azocy-

The calculation of cyhexatin in the ampTeﬁs carr,éd out by GC-MS data processor or according to the
following formula (1). The blankfvatue shﬂbuld e subtracie _from tl?i{e above result of calculation.

(1
Aq xjm (1
where /
X—the residue content of azocyclotin’ hgxa'tin in the | t-s’émple,mg,/kg:

A—the peak area of tricyclohexylmethyltin in the sample solution;

cs—the concentratiAon of azocyclotin or cyhexatin in the standard working solution, pg/mL;
Y —the final volume of tﬁe sample solution, mL;

As—the peak area of tricyclohexylmethyltin in the standard working selution;

m-—the corresponding mass of the test saample in the final sample solution.g.
13
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8 Limit of determination and recovery

8.1 Limit of determination

The limit of determination of this method is 0. 020 mgkg.

8.2 Recovery

Fortifying concentrations in test samples and recovery experimental data are list in table 2.

Table 2—Fortifying concentrations in test samples and recovery experimental data

Sample Fort.ifving Range of Sample For'fifying Range of
concentration/{mg./kg> recovery/% concentration/(mg/kg) recovery/ %
0.020 78.4~97.0 0. 020 76.3~101.9
tea 0. 040 89.0~97.6 vinegar 0.040 84.1~104.5
0. 080 85.5~100.4 0.080 85.4~102.9
0.620 92.6~99.1 0.020 78.4~97.0
leek 0. 640 91.4~99.4 honey 0.040 89.0~97.6
0.080 87.0~102.3 0.080 86.5~100.4

0. 020 81.5~100.8 0.020 83.5~96.1
apple 0.040 85.2~99,2 beef 0.040 84.2~96.4
0. 080 84.5~102.1 0.080 85.4~88.9
0.020 72.6~99.1 0.020 81.1~97.9

chestnut 0. 040 84.4~100.3 chicken 0. 040 83.5~98.1
0. 080 76.9~100.3 0. 080 83.5~100.3
0. 020 80.7~99.4 0.020 82,3~94.9
glycyrrhizae 0.040 86.1~101.8 fish 0. 040 76.8~94.9
0.080 890. 6~100.0 0.080 77.3~97.9
Q. 020 71.5~96.7 0.020 71.3~99.0
rice 0. 040 76.0~103.9 liver 0. 040 77.1~103.6
0.080 84.2~102.1 0. 080 80,7~100.4

14
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Annex A
(normative)
Synthesis of methy! magnesium iodide solution

A.1 Reagents and materials

A.1.1 Anhydrous ether: dehydrate with sodium.

A.1.2 Petroleum ether; boiling point from 60C to 90°C , dehydrate with sodium.
A.1.3 Magnesium ribbon; dried 30 min at 60C.

A.1.4 fodomethane: redistill.

A.1.5 lodomethane-anhydrous:71 g iodomethane and 400 mL anhydrous ether ether mixture solu-
tion.

A.1.6 Anhydrous sodium sulfate: Ignite at 650°C for 4 h, and keep in a desiccator.

A.2 Apparatus and equipment

A.2.1 Heater sheath: 1 000 mL,

A, 2.2 Double neck flask: 1 000 mL.

A.2.3 Spherical condenser; 400 rhm.

A. 2.4 lsobarically funnel; 250 mL.

A.2.5 Dryness tube,

A.3 Synthesis

Cut the dried magnesium ribbon into 2 mm~3 mm chips, weigh ca 14 g of magnesium chips into a
1 000 mbLdouble necks flask, add 100 mL petroleumn ether (A, 1. 2). Set up spherical condenser (with
dryness tube packed anhydrous calcium chloride) and isobarically funnel, inlet cooling water into
condenser, and heat slowly. Transfer iodomethane-anhydrous ether mixture solution (A. 1. 5) into
the funnel, add 60 mL mixture solution (A, 1,5) into the flask first and add the other mixture sofu-

tion during 1 h. Keep the reaction in fluxing 1. 5 h. Transfer the methyl magnesium iodide solution
into a brown bottle after cooling to room temperature and place in a desiccator.
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Annex B
(informative)
SIM chromatogram and mass spectrumn of tricyclohexyimethyitin of the standard derivative
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Figure B. 1—SIM chromatograph of tricyclohexylmethyltin
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Figure B. 2—Mass spectrum of tricyclohexylmethyltin
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