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Foreword

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

This standard was drafted by the Shandong Entry-Exit Inspection and Quarantine Bureau.Hunan En-
try-Exit Inspection and Quarantine Bureau and Jiangsu of the People’s Republic of China.

This main drafters of this standard . Wangjianhua. Sunzhongsong. Wang jingtang. Caifa. Wang vyanli.
Zhaoliang ,Huang Zhigiang,Shenchongyu.
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Determination of tetraconazole residues in food for
import and export—GC-MS method

1 Scope

This standard specifies the method of sample preparation and determination of tetraconazole residue
in foodstuffs by gas chromatography-mass spectrometry

This standard is applicable to the determination and confirmation of tetraconazole residue in spinach,
lotus,strawberry, peanut, chicken, pork, ling,honey, chestnut, tea and soy.

2 Principle

The test sample is extracted with acetonitrile, then the extract is partitioned with n-hexane before
cleaning up procedure by passing through a Florisil solid phase extraction (SPE) column. Residue is
determined by GC-NCI-MS,and quantitated by external standard method.

3 Reagents and materials

All the reagents used should be analytically pure unless otherwise specified. “Water” is redistilled

water.

3.1 Acetone.

3.2 Acetonitrile.

3.3 n-Hexane.

3.4 Saturated acetonitrile:Saturated with hexane.

3.5 Saturated hexane:Saturated with acetonitrile.

3.6 Sodium chloride:Dried at 650 C for 4 h,and stored in a sealed container.

3.7 Acetone-n-Hexane (3 + 7, V/V) . Dilute 300 mL acetone with n-Hexane to the volume of
1000 mL. 3. 6.
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3.8 Tetraconazole standard ( Tetraconazole, Ci3 Hy1 ClF4N3 O, CAS No. : 112281-77-3) : Purity =
96.5%.

3.9 Standard stock solution: Accurately weigh appropriate amount of tetraconazole standard and
dissolve with a little volume of acetone followed by a further dilution to the final concentration of
1000 prg/mL. Then dilute the standard stock solution with acetone to make standard working solution

of required concentration and stored at — 18 C with a shelflife of six months.

3.10 Florisil SPE columns:0.5 g,3 mL.

4 Apparatus and equipment

4.1 Gas chromatography equipped with negative chemical ionization mass spectrometry.
4.2 Column processor.

4.3 Homogenizer:10 000 r/min.

4.4 Rotary vacuum evaporator.

4.5 Nitrogen evaporator.

4.6 Centrifuge tube,50 mL,100 mL with stopper.

4.7 Concentrating bottle:50 mL,100 mL.

5 Preparation and storage of test sample

5.1 Preparation of test sample
5.1.1 Cereals and nut

Take approximately 500 g of representative sample. Grind with a grinder to pass through a 2. 0 mm
round-hole sieve. Mix thoroughly and divide into two equal portions. Each portion is placed into a
clean container.as test sample,sealed and labelled.

5.1.2 Fruits and vegetables

Take approximately 500 g of. representative sample (witout wash by water). The edible parts are
blended and homogenized in a high speed blender. Divide into two equal portions. Each portion is
placed into a clean container as test sample,sealed and labeled.

8
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5.1.3 Meat and fish

Take approximately 500 g of representative sample. The edible parts are blended and homogenized in
a high speed blender. Divide into two equal portions. Each portion is placed into a clean container as
the test sample, sealed and labeled.

5.1.4 Honey and honey product

Take approximately 500 g of representative sample. Homogenize the non-crystallization honey and the
crystallized honey in the sample bottle should be warmed under water bath at the temperature of no
more than 60 C. Shake the bottle until the sample is completely dissolved. Sample should be homog-
enized and cooled down to room temperature rapidly. Do prevent the evaporating of water during the
heating procedure. Then place into a clean container as the test sample,sealed and labeled.

5.1.5 Tea

Take approximately 500 g of representative sample. Grind and pass through a 2. 0 mm round-hole
sieve. Mix thoroughly and place into a clean container as the test sample,sealed and labeled.

5.2 Storage of test sample

The test samples of cereals and nut shall be stored at the range of 0 ‘C ~4 C. The test samples of
fruits and vegetables should be stored below —18 C.

During sampling and sample preparation, precaution shall be taken to avoid contamination or any fac-
tors which may cause the change of residue content.

6 Procedure

6.1 Extraction

Weigh 10 g of the test sample into a 100 mL centrifuge tube equipped with a stopper. And accurately
add 10 mL of water,40. 0 mL saturated acetonitrile (3. 5) into the flask. Extract for 2 min in a high
speed homogenizer(4. 3). Add 5 g Sodium chloride (3. 4) , shake for 10 min, centrifuge for 10 min at
3000 r/min.

6.2 Cleaning up

6.2.1 Liquid/liquid partition

Transfer the 20. 0 mL (spinach, lotus, strawberry) or 10. 0 mL (peanut, chicken, pork, ling, honey,
9
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chestnut,and tea)of supernatant into a 50 mL centrifuge tube(4.5),add 10 mL of saturated hexane
(3. 6) ,shake for 3 min and place aside for separation. Discard the hexane phase. Repeat above proce-
dure and condense acetonitrile to nearly dryness by a rotary evaporator at 40 C. Dissolve the residue
with 1 mL of acetone-hexane (3.7) for SPE purification.

6.2.2 SPE cleaning up

Rinse a florisil column with 5 mL of acetone-hexane(3. 7). Load the above solution to column, and
elute the column with 12 mL of acetone-hexane(3. 5) ,all eluates are transfered into a 50 mL concen-
trate bottle and evaporated to dryness by a rotary evaporator at 40 C. Dissolve the residue with ace-
tone-hexane(3.7) to exact volume of 1.0 mL for determination by GC-MS.

6.3 Determination

6.3.1 GC-MS operating condition

a) Chromatographic column:HP-5MS silica capillary column 30 m X 0. 25 mm (i. d. ),0. 25 pm film
thickness,and or equivalent;

b) Column temperature:70 C for 2 min,ramp at 25 C /min to 150 C,ramp at 3 C/min to 200 C,
and then increase at 40 C /min to 280 C ,hold for 3 min;

¢) Injector temperature;250 C ;

d) Interface temperature:280 C ;

e) Carrier gas:Helium, purity=>99. 999% ,constant pressure mode:14. 5 MPa;

f) Injection volume:1 pL;

@) Injection mode Splitless,open the valve after 0. 65 min;

h) Electrical ionization mode:NCI;

i) Quadropole temperature;106 C ;

i lon source temperature: 150 C ;

k) Methane=—=99.99% ;

) Selected ion monitoring mode;

m) Monitoring ions(m/z) :quantitied by 117,qualified by 217,275,295;
10
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n) Solvent delay:4. 0 min.

6.3.2 Quantitation and qualification by GC-MS.

Select appropriate standard working solution with similar concentration level to that in sample solu-
tion, The standard working solution should be injected before and between the injections of the sam-
ple solutions with same injection volume. The response value of tetraconazole in the standard work-
ing solution and sample solution should be within the linear range of the instrumental detection.

Permitted tolerance for similarity of relative abundance ratio is listed as table 1. When retention time
of target peak is according with that of standard solution, positive samle will be proved based on se-
lected monitoring ions(m/z) 117,217,275,295(relative abundance ratio:100 : 38 : 11 : 27),with(m/2)
117 for quantitation. Under chromatographic condition above (6. 3. 1), rention time of tetraconazole
standard is 19. 71 min, GC-MS selected ion chromatogram and mass spectrum of the tetraconazole
standard are shown respectively as figure A1 and A2 in annex A.

Table 1T—Maximum permitted tolerance for relative ion intensities using a

range of mass spectrometric techniques

Relative intensity(base peak) /% >50 >20~50 >10~20 <10

GC-MS(relative) /% +20 +25 +30 +50

6.4 Blank test

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

7 Calculation and expression of the result

Calculate the content of tetraconazole residue in the test sample by GC-MS data processor or accord-
ing to the followed formula (1) :

X _hxexV 1000 N G 1D
hs X m

where

X —the residue content of tetraconazole in the test sample,mg/kg;

h —the peak height of tetraconazole in the sample solution;

hs—the peak height of tetraconazole in the standard working solution;

11
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¢ —the concentration of tetraconazole in the standard working solution, ng/mL;
V —the final volume of the sample solution,mL;

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

8 Limit of determination and recovery

8.1 Limit of determination

The limit of determination of this method is 0. 010 mg/kg.

8.2 Recovery

The experimental data of the concentrations of tetraconazole in the fortified sample and its corre-
sponding recoveries seen in table 2.

Table 2—Experimental data of the concentrations of tetraconazole in the
fortified sample and itscorresponding recoveries

Sample Added concentrations | Recovery range Sample Added concentrations Recovery range
mg/ kg % mg/ kg %
0.01 90.0~110.0 0.01 90.0~110.0
spinach 0.02 95.0~107.5 ling 0.02 97.5~104.5
0.04 97.0~105.0 0.04 94.0~112.0
0.01 90.0~110.0 0.01 90.0~110.0
lotus 0.02 97.5~112.5 honey 0.02 97.5~105.0
0.04 96.0~105.0 0.04 98.05~103.0
0.01 95.0~111.0 0.01 95.0~110.0
strawberry 0. 02 97.5~105.5 chestnut 0. 02 92.5~107.5
0.04 95.0~105.0 0.04 95.0~106.0
0.01 90.0~110.0 0.01 90.0~110.0
peanut 0.02 96.0~107.5 tea 0.02 97.5~112.5
0.04 98.0~107.0 0.04 95.0~105.0
0.01 95.0~110.0 0.01 90.0~110.0
chicken 0.02 97.5~107.5 soy 0.02 95.0~107.5
0.04 94.0~106.0 0.04 94.0~106.0
0.01 95.0~110.0
pork 0.02 92.5~102.5
0.04 95.0~112.0
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GC-MS selected ion chromatogram of the tetraconazole standard
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Figure A. 1—GC-MS total ion chromatogram of the tetraconazole standard
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Figure A. 2—Mass spectrum of the tetraconazole standard
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