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Foreword

This standard is drafted according to GB/T 1. 1—2009.

This standard is replace of SN 0520—1996 Method for determination of imazalil residues in cereals
for export.

The main improvements from SN 0520—1996 are as follows:
—The name of the standard is changed;

—The method is changed to HPLC-MS/MS from HPLC-UV;
—The sample pretreatment is improved.

Some parts of the standard may have relationship with some patents. The release department have
no responsibility to recognize these patents.

This standard was proposed by the Certification and Accreditation Administration of the People' s
Republic of China.

This standard is under the charge of the Certification and Accreditation Administration of the
People’s Republic of China.

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

of China.

The main drafters of this standard are Zhou Yao, Yi Xionghai, Ye Peng, Fan Xiang, Shen Yonggang,
Tang Yifeng and Zhu Jian.

This standard replaced the previous version of the release of the standard as follows:

—SN 0520—1996.

Note: This English version,a translation from the Chinese text, is solely for guidance.
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Determination of imazalil residues in cereals for export—
LC-MS/MS method

1 Scope

This standard specifies the method-ior_detepminatiomeffimazalil,-residue in cereals for export.

This standard is applicable to the determmatlon and confirmatlon f residue content of imazalil in

wheat, barley, rice, broomcorn, corn-: and—larewn—me—for export /

2 Normative reference

The following documents is necessary for thié standard. For dated reterence ,only dated editions shall
apply to this standard. For undated references the latest edltlon of t
to applies. L

e normative document referred

GB/T 6682 Water for analytical Iaborét/'—

3 Principle

The imazalil residue in samplelis extracted with acetonitrile. in the presence of anhydrous sodium
sulfate and sodium cloride, and determmed by l|c£|d chromatography mass/mass spectrometry,
quantified by external standard method

S~

4 Reagents and materials

All the reagents used should be analytically pure unless otherwise specified. " Water" is first class
water.

4.1 Acetonitrile.:HPLC grade.
4.2 Anhydrous sodium sulfate:dehydrated at 650 C for 4 h,and stored in a tightly closed container.
4.3 Sodium chloride

4.4 Formic acid:Purity==99%.
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4.5 Water:acetonitrile (3+7,V/V)
- 4.6 0.1% formic acid solution
4.7 Standards:Imazalil (CAS No:35554-44-0) ; Purity=>98. 0%.
4.8 Standard stock solution:accurately weigh certain amount of Imazalil standard and dissolve with

acetonitrile to make the standard stock solution of 1. 0 mg/mL. The solution is stored in a refrigerator
at —18 C.

l .
4.9 Stock standard solution of intermediate standards. dilute stocT standard solution to final con-

centration of 1.0 ug/mL in acetorlﬂtrile,sto're refrigerated at <4 C ,lassign a shelf life of 6 months.

L

4.10 Working standard solutions: transfer adeuqate intermediate solution of standards to sample
blank matrix blank for preparation of cahbarat’son curves/tor/refrlgerated at<<4C.

/

//
.'/ “
4.11 Membrane filter.0. 22 um,Préanic phase: /

|

5 Apparatus and equipment§b

"/_"\\\
5.1 Liquid chromatography-mass/mﬁ] spectrometry, equnpp\e with electrospray ion source and
triquadruple mass spectrometer. / 1 / R

// : ‘ 1 !il o ST \\

5.2 Electronic balance:accuraﬁ/e to 0. 9«1’9,0./000 1 g/ \ . )

//—\
~—
Te—

5.3 Homogenizer. // ] / ]
\ ~ L7
5.4 Centrifuge:4 000 r/min. \ /o ‘//
\\ S ,// | /
5.5 Plastic centrifuge tube:50 mL. \”\__.// ’ L///

5.6 Vortex mixer.

5.7 Volumetric flask:20 mL.
6 Preparation and storage of test sample

6.1 Preparation of test sample

Wheat , barley , rice, broomcorn, corn and brown rice and etc. : Take approximately 500 g of representative

sample. Smash thoroughly by a crusher, though 20 mesh sieve. Mix thoroughly. Put in clean containers. Seal
9
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and label them.

6.2 Storage of test sample

The test samples should be stored under — 5 C and kept away from light While sampling and

preparing sample,please avoid contamination or any factors that may change residue content.

7

Procedure

7.1 Extraction

Weigh 2. 5 g(accurate to 0. 01 g) sample in a 50 mL centrifuge tube,add 1 g sodium chloride,4 g

anhydrous sodium sulfate and mix them well. Add 10 mL acetonitrile, homogenize them by vortex

mixer for 2 min. The mixture was centrifuged at 4 000 r/min for 5 min. Transfer the supernatant to a

20 mL volumetric flask. Repeat the extraction step by 5 mL acetonitrile. Combine the extract to the
same volumetric flask. Dilute the extract to 20 mL with water,and filter the mixture by 0. 22 um film
for HPLC-MS/MS analysis.

7.2 Determination

7.2.1 LC-MS/MS operating conditions

LC-MS/MS operating conditions are as follows:

a)

b)

c)

o))

e)

1))

Q)

h

LC column:C;s column,50 mmx 2.0 mm¢(i. d),3. 0 um(or other equivalent ones) ;

Mobile phase:A:0. 1% formic acid, B:acetonitrile; the elution gradient at the flow rate of 0.5 mL/min is
listed inTable 1;

Column temperature:35 C;

Injection volume:10 ul;

lon source:ESI;

Scanning model: positive ion;

Monitoring model: multiple reaction monitoring(MRMD ;

Referenced conditions seen Annex A.
10



Table 1—The elution gradient
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Time/min A/ % B/ %
0 70 30
1.0 5 95
7.0 5 95
7.1 70 30
11 70 30

7.2.2 LC-MS/MS Determination

7.2.2.1 Confirmation of the method

Under the LC-MS/MS operating conditions, the standard working solution and sample solution is
injected. If the retention times of sample chromatogram pecks are consistent with that of standard
solution, calibration curve method is used for quantitative measurement. The relative intensities of
sample transitions shall correspond to those of standard solution transitions for confirmation. The
concentration of standard solution should be same with those of sample solution. The permitted
tolerances listed in table 2,the corresponding analyte must be present in sample.

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

relative intensity >50% >20% ~50% >10% ~20% <10%

permitted tolerances +20% +25% +30% +50%

7.2.2.2 Quantitatin of the method

According to the approximate concentration of analyte in sample solution, select the standard
working solution with similar responses to that of sample solution. The responses of analyte in the
standard working solution and the sample solution should be within the linear range of the instrument
detection. Under the above LC-MS/MS operating conditions, the retention time of imazalil is about
3.2 min. Reconstituted ion chromatogram of standard working solution is listed in Annex B
FigureB. 1.

7.2.3 Blank test

Undergo according to the above procedures excluding the sample.

8 Calculation and expression of the result

Calculate the content of imazalil residues in the test sample according to the followed formula(1).
11
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The result of calculation should be deducted with blank value:

_AiXxexV citcesassacaseenne
X; = AL X m 1)
Where .
X —the residue content of imazalil in the test sample,mg/kg;

>

i —the peak area of imazalil in the sample solution;

————
H
i

¢; —the total concentration of imazalil in the standard working solution,ug/mL;

e e

V' —the final volume of the sample solution,mL; " 7
/// /l/
e Y //
Asi—the total peak area of imazalil in }hes/tandard w%ihg solution;
- S

m —the corresponding mass of tTe test sample in the final sample Qplution,g.
: 1

9 Detection limit and recoveries—— _—

9.1 Determination limits

-

The limits of quantitation for bro(zvn nce,corn barley,wheat buckwhéat rice,broomcorn and oat,are

5. 00 ug/kg. o / / }
. / / /
9.2 Range of fortification and r\efcoveries-/ B "/’ g //
. |
The range of fortification and recc}vg\ry of this method are;shown in table 3.
~_ -
Table 3—The range of fortification and recovery of this method
Sample Fortified content/(mg/kg) Recovery range/ %
0. 005 80.1~98.6
Wheat 0.010 84.8~107
0.100 80.6~90. 2
0. 005 74.2~83.2
Barley 0.010 72.7~78.9
0.100 79.4~73.2

12



Table 3 (continued)
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Sample Fortified content/(mg/kg) Recovery range/ %

0.005 71.2~77.3

Rice 0.010 78.3~83.2

0. 100 78.8~83.5

0.005 74.9~82.4

Broomcorn 0.010 73.6~84.9
0100~ 78.3~89, 2

0.005 ‘ 75.0~81.9

Corn o.000 o 72.1~79.1

0. 100 P 74.9~79.5

0005 . 79.9~89.4

Brown rice 0. 019/( 79.5~84.2
07100 74.7~89. 2

13
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Annex A
(informative)
Referenced conditions by LC-MS/MS"

LC-MS/MS conditions are as follows:

a) lon source:ESI;

b) Scanning model: positive ion;

¢) Monitoring model: multiple reaction monitoring (MRM) ; -
d) Nebulizer gas:N,;

e) Drying gas flow:10 L/min;

) Drying gas temperature:350 C ; |

g) Nebulizer pressure.45 psi® ;

h) AEMV.400 V;

i)  Resolving powér:Q1 (unit)Q3(unit) ;
P lon spray voltage:4 000 V;

k)  Transiton for confirmation (m/z)and transiton for quantititation (m/z), fragmentor, collision
energy,retention time, see Table A. 1.

Table A. 1—Transition for confirmation and quantitiation

Transition for Transition for - . .
S Fragmentor Collision energy Retention time
Compound name qualification quantification .
\Y eV min
m/z m/z
297.1->158. 9 22
Imazalil 297.1->158.9 80 3.2
297.1-+200.9 . 15

1) Non-commercial statement . Referenced conditions were obtained from Agilent 6410B LC/MS/MS. The equipments
and their types involved in the standard method are not related to commercial aims, and it is encouraged to use
equipments of different corporation or different type.

2) 1 psi=<6.895 kPa

14
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Annex B
(informative)
MRM Chromatogram of the standards

X102 +TIC MRM (**->*X)std 0.5.d

3. 260
4
2
a)
X102 +MRM (297.100 01->158.900 00) std 0.5.d
3,259
3_.
2
1_
b)
X102 +MRM (297. 100 01->200.900 00) std 0.5.d
o] 3. 262
1.5+
1 =
0. 5

Figure B. 1—Selected ion chromatograms of imazalil(MRM)
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