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0.5 | 81.0~99.0 2 | 82.1~108. 2
AH ] 79, 0~99. 8 4 : 85.6~104. 4
5 | 81, 4~104.5 20 81.4~104. 8
0.5 - 78.0~103.0 2 74.6~107.6
e nt 1 78.8~102. 2 4 1 76.2~100. 3
5 77.4~99, 7 20 78.9~104. 8
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B 0.5 1 Es.oﬁugs.o ] 2 77.2~106.5
i ] 78.4~103. 2 4 76.3~101.5
5 76.8~100.1 | 20 81, 8~100. 7
0.5 79.0~105. 0 | 2 77.5~100. 3
i B 1 f 79.6~101, 2 4 76.2~101. 7
5 80.7~103.0 20 80.9~98. 4
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5 80. 3~96. 3 20 82.7~101. 4
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5 81.2~96.9 | 20 81.9~106. 8
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Foreword

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

Please note that some of the content of this document may involve patent, The publisher of this
document does not assume responsibility for identifying these patents.

This standard is proposed by and is under the charge of the Certification and Accreditation adminis-
tration of the People’s Republic of China.

This standard is drafted by Fujian Entry-Exit Inspection and Quarantine Bureau of the People’s Re-
public of China, Chinese Academy Inspection and Quarantine.

The main drafters of this standard are Yang Fang, Zhang Feng, Tong Yugui, Liu Zhengcai, Zhao Jianhui
and Zhiming Xue.
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Determination of rotenone and azadirachtin residues in
food for export—LC-MS/MS method

1 Scope

The standard specifies the method of determination of rotenone and azadirachtin residue in
foodstuffs for export by liquid chromatography-tandem mass spectrometry method.

The method is applicable to determine rotenone and azadirachtin residue in rice, caulifiower, apple,
mushroom, tea,honey, liver, fish, shrimp and chicken.

2 References

This standard refer to the following standards and the latest versions are recommended:

GB/T 6682 Water for analytical laboratory use—Specification and test methods

3 Principle

Extraction of the rotenone and azadirachtin residue with acetonitrile. After salting-out of acetonitrile
from agueous solution with sodium chloride, the extracts were defatted using n-hexane and then
purification with a polymer solid phase extraction(SPE) cartridge. The rotenone and azadirachtin
residues were determined by liquid chromatography-tandem mass spectrometry.

4 Reagents and Materials

Unless otherwise specified,all regents used are A. R. grade,and water is the first grade according to
GB/T 6682.

4.1 Acetonitrile:HPLC grade.
4.2 n-Hexane:HPLC grade.
4.3 Methano!:HPLC grade

4.4 Formic acid:HPLC grade.
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4.5 Sodium Chloride.
4.6 Ammonium acetate.
4.7 Sodium bicarbonate.

4.8 Saturated sodium bicarbonate solution: Weigh appropriate amount of sodium bicarbonate, dis-
solve in water till saturation.

4.9 5 mmol/L ammonium acetathegWSBg?mmmmmte in 800 mL water, piping 2 mL
formic acid,and then adding water to a volume of 1 000 mL.

4. 10 Standard of rotenone and*'a'zadirachtin“‘ﬂo enone ma!ecularé formula C,s H;C,;, FNO, CAS No.
124495-18-7, molecular weight 308. 14; Azadlrachtm mclecularffformula Cis Hi O, CAS No. 11141-17-

6, molecular weight 720. 71, purity=>98% / P

o
*.-"'rr'
-

4.11 Stock solutions of rotenofe and azadirachfi'n(,.:lOOJng/la)mAccurately weigh rotenone and aza-
!
dirachtin standard material, dissolve with methanol to a volume of 100 mL, and store at

approximately 4 C in darkness f’or a maximum period of 1 monthsq

L‘—mmn—,—.,_— - - il - i - R PR '.__-‘J

4. 12  Calibration solutions of rotenone and /azaﬂ??a_cﬁ’ﬁ Dilute appropriate volume of stock
solutions to a intended concentrat aﬁ/ﬂ th acetohitrile-water(2 8 V/V),and prepare freshly.

4.14 Fiiter membrane.0. 22 m,nylén SV ge filter{.

© Apparatus - o ;

5.1 Liquid chromatcgraphy—-tanderyrg%\mass speﬁctfometry Equippéd with electrospray (ESI|) LC inter-

face.

5.2 Electronic balance:Accuracy 0.1 mg and 0. 01 g, respectively.

5.3 Centrifuge:4 000 r/min.

5.4 Grinder.

5.5 Tissues homogenizer.

5.6 Vortex mixer.

5.7 Ultrasonic machine.
10
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5.8 Solid phase extraction equipment.

5.9 Pressured gas blowing concentrator.

6 Sample preparation and storage

6.1 Sample preparation

6.1.1 Fruits and vegetables

Coliect ca 500 g the representati' e samples the edible portions “a:rcut up (without washing by wa-
ter) and mixed well with a tissure homogenizer;divide the prepared samples,seal in two clean con-

. S
tainers and label.

6.1.2 Tea,grains and nuts

: _ | | | -_.[
Collect ca 500 g the representa[Fve samples and crush with a 'grir;]der, let them pass through a 20

mesh sieve,divide the prepared samples,eal in two clean containers and label.

TR s e ot T T -l o I y— 4'%4‘ =

B i o T e N TE P TIPS

/

Collect ca 500 g the representative samples and the edible portion are mixed well with a tissure ho-

| - o
samples, seal lé two clean-containers and label.
: } ,-flf .

Collect ca 500 g the representative sampleé,the crfstallir.je sample should be melted with water bath

6.1.4 Honey

under 60 C. Divide the prepar;\dm-sample into twgf‘sampl bottlessjseal and label.
\ .,.r'“'f Il #H,f/
x\\ﬁ T L
6.2 Sample storage e .

Samples such tea, wine, honey and grains store at 0 C ~4 C,samples such as vegetables, fruits,
meats and meat products store at — 18 C. In the course of sample preparation, precautions must be
taken to avoid contamination or any factors,which may cause the change of residue content.

7 Method of Determination

7.1 Extraction

7.1.1 Tea,grains and nuts: Weigh 1 g of the prepared test samples into a 50 mL stoppered plastic

centrifuge tube,add 5 mL saturated sodium bicarbonate solution(4. 9)and let stand in darkness for
11
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10 min,add 15 mL acetonitrile(4. 1), extract with ultersonic machine for 10 min, and then, transfer
the supernatant to another clean tube and repeat the extraction procedure again using 10 mL acetoni.
trile. Collect the entire supernatants, adding ca 3 g sodium chlorium(4. 6) for salting-out and after
centrifuging at 4 500 r/min for 3 min, collecting the supernatants and defatting with 5 mL n-hexane.

Collect the acetonitrile layer and concentrate to dryness at 45 T, Dissolve the residues in 5 mL of
methanol-water(2+8, V/ V), then clean-up the extracts according to clean-up step 7. 2.

7.1.2 Vegetables and fruits: Weigh 2 g of the prepared test samples into a 50 mL stoppered plastic
centrifuge tube,add 15 mL acetonitrile(4. 1), extract with ultersonic machine for 10 min.,and then,
transfer the supernatant to another clean tube and repeat the extraction procedure again using 10 mL
acetonitrile. Collect the entire supernatants,adding ca 3 g sodium chlorium(4. 6) for salting-out and
after centrifuging at 4 500 r/min for 3 min, collecting the supernatants and concentrate to dryness at

45 C,Dissolve the residues in 5 mL of methanol-water(2 +8, V/V), then clean-up the extracts ac-
cording to clean-up step 7. 2.

7.1.3 Honey: Weigh 2 g of the prepared test samples into a 50 mL stoppered plastic centrifuge
tube,adding 5 mL saturated sodium bicarbonate solution and mixed well, then adding 15 mL acetoni-
trile, extract with ultersonic machine for 10 min, and then, transfer the supernatant to another clean
tube and repeat the extraction procedure again using 10 mL acetonitrile. Collect the entire superna-
tants, adding ca 3 g sodium chiorium for salting-out and after centrifuging at 4 500 r/min for 3 min,
collecting the supernatants and concentrate to dryness at 45 C, Dissolve the residues in 5 mL of
methanol-water(2+8, V/V) ,then clean-up the extracts according to clean-up step 7. 2.

7.1.4 Milk,Juice,and wine:weigh 2 g

7.1.5 Meat and meat products: Weigh 2 g of the prepared test samples into a 50 mL stoppered
plastic centrifuge tube, adding 5 mL saturated sodium bicarbonate solution(4. 9) and mixed well,
Then adding 15 mL acetonitrile(4. 1), extract with ultersonic machine for 10 min,and then, transfer
the supernatant to another clean tube and repeat the extraction procedure again using 10 mL acetoni-
trile. Collect the entire supernatants, adding ca 3 g sodium chlorium(4. 6) for salting-out and after
centrifuging at 4 500 r/min for 3 min, collecting the supernatants and defatting with 5 mL n-hexane.
Collect the acetonitrile layer and concentrate to dryness at 45 C, Dissolve the residues in 5 mL of
methanol-water(2+8, V/V) ,then clean-up the extracts according to clean-up step 7. 2.

7.2 Clean-up

Condition a polymer SPE column with 3 mL methanol and 3 mL water,apply the solution to the col-
umn and elute the column with 5 mL water,discard the effluent. Elute the column with 5 mL acetoni.
trite. Collect the entire volumn eo effluent and concentrate to dryness at 45 C under a strean of ni-

trogen and redissolve in | mL of 20% acetonitrile-water, filtered on a 0. 22 um nylon springe filter for

HPLC-MS/MS analysis.
12
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7.3 Determination by liquid chromatography-tandem mass spectrometry

7.3.1 LC operation conditions

7.3.1.1 Column:Phenomenex Luna C,; column,150 mm X 2.0 mmd(i. d. ) ,3 um,or equivalent.

7.3.1.2 Column temperature:35 C.

7.3.1.3 Mobile phase:acetonitrile-5 mmo! ammonium acetate buffer (4. 9)(35+65, V/V).

7.3.1.4 Flow rate:400 pL/min.

7.3.1.5 Injection volume:10 ulL.

7.3.2 MS operation conditions

7.3.2.1 lon source:ESI|, positive ionisation mode.

7.3.2.2 Scan mode.multiple reaction monitoring(MRM) mode.

7.3.2.3 Other reference mass operating conditions are listed in table A. 1 in Annex A.

7.3.3 LC-MS detection

Prepare standard solutions containing rotenone and azadirachtin at appropriate concentrations ac-
cording to the analyte in sample extracts. The referenced retention times for rotenone and azadirach-
tin are 5.6 min and 4. 2 min. Annex B are the reconstituted ion chromatograms of rotenone and aza-
dirachtin standard solution.

7.3.4 Confirmation test

The qualification ions of the analyze must be found, and at least include one precursor ion and two
daughter ions. For the same analysis batch and the same analyze, the variation range of the ion ratio

between the two daughter ions for the unknown samples and the standard working solutions at the
similar concentration can not be out of range of table 1 under the same determination conditions.

Table 1—Maximum permitted tolerances for relative ion intensities

Relative intensity(of base peak)/%

L

Maximum permitted tolerances for relative

ion intensities/ %
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7.4 Blank test

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

8 Calculation and expression of the result

Calculate the concentration of the rotenone and azadirachtin residue in sample according to the fol-
lowing equation.

ceee (1)

¥ *

. i
I:p,_._n.l.r"' _‘-\.1-_-\1; A T T |

L

|

Where.

X —the residues content of rotenqné or azadirachtin in the test sample,ug/kg;

_H-l..u.'ljaﬂﬂ Sl < - F‘-H."_ — Y -r.d: m.} . N

G, e LTSI LETer SN ST Ll ey, o oy M O T A - — £ -,

V —the final volume of the sample solution,mL; T

a
\

m —the corresponding mass of the’test sa!nple ;’épresentmg the final sample solution,g.

'!l

\ ,I

=
- R SR ra—r—— - a—

9.1 Limit of determination

l

The limit of determination of rotenlon_gw is 0. 5ﬁ,ugl/kg. T{e limit of determination of azadirachtin
is 2 ug/kg. ” :

e

-
=,
“#-?_“_u—"'

—

9.2 Recovery

The recovery data of rotenone and azadirachtin residues determined by HPLC -MS/MS is listed in ta-
ble 2.

14



Table 2—Recovery for rotenone and azadirachtin residue

SN/T 3264—2012

Rotenone Azadirachtin
Matrix Spiked fevel | Recovery | Spiked level " Recovery
ug/kg % ug/kg | %
0.5 83.2~104.5 2 93, 3~103. 2
rice 1 86.2~92.9 | 4 87.8~98.6
5 |  81.8~93.0 20 1 s2.3~112.3
0.5 86. 6~106. 5 2 82.9~95.0
caulifolwer 1 O. 1 1. 4 80.2~112.6
5 . 94.9~100. 3 o éo ) 94.9~100.3
0.5 - ——81:4~102.8 J _._.._ ;2 81.4~102. 8
apple 1 83.2<98. 0 o 86.6~106. 5
5 86. 6~98. 4 H,,J”_‘ 20 90, 1~102. 4
- 05 89. 6~ 1;98:"2?‘ | 2 94,9~100. 3
mushroom 1_H 84. 2~WW4 | B 81.4~ 16;. 8
5 83. 9~ 104. 8 20 I s3.5~88.0
- - __77.2~102,8 E | 78.6~108.4
tea 79. 2~98, 4 | 89.6~108.2
B 82. 8-£97. 2 N\ 20 96.3~108. 8
- o 0.5 84, 6°~107.6 J\z | 79.2~107.5
honey ~100. 3 {,;’“ﬂﬁt | }1 80.4~84. 4
81. 9~94. ?” 2%) 81.1~93.3
79.4~1028 2 81.6~86. 8
liver 1. 9~99}7 ;1 79.9~-88. 3
5\ | 84.8~%g;_ ﬁ_;,.fzo o | 82, 4~100. 9
0.5 \\ | 86 107. 6 2 74.6~106.5
fish 1 T—¢.6~105.4 4  76.3~101.5
) ) 5 l 78.6~83. 6 20 9.7~114.1

0.5 89.5~95. 9 2 88.9~97.9
shrimp B 1  83.6~05.7 4 ' 93.0~108.5
5 85.7~104.1 | 20 76.4~91.9
0.5 : 83.9~97. 9 2 86. 4~95. 3
chicken 1 | 83.0~108.5 4 81.0~94. 8
5 | 83.4~91.9 20 95.7~114. 1
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Annex AY
(Informative)
Reference mass conditions

A.1 Capillary voltage.4 kV.

A.2 Sheath gas Temperature;320 C.

A.3 Sheath gas flow:10 L/min.

A.4 Drying gas flow:3 L/min.

A.5 Nebulizer pressure:50 psi.

A.6 Other mass operating conditions are listed in table A. 1.

Table A. 1—Main Mass parameters of rotenone and azadirachtin

o Dwell time Voltage Collision energy
Compounds MRM Transition
ms V eV
395>213 24
Rotenone 50 160 F———— —

: 395>>192 25
743>>725 28

Azadirachtin — - i 50 140
743>>625 36

Note: The major MBRM transition for quantification is indicated in bold font.

1) Declaration for non-commercial: The reference mass conditions listed in annex A are performed on Agilent

6 460 mass spectrum. The type of the equipment mentioned here is only for reference and not for commercial pur.
pose. Encourage users to try different manufactures or models of equipments.
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Annex B
(Informative)
MRM chromatogram of rotenone and azadirachtin standard solution

1001
4| Azadirachtin m/- 743>625

o0 -

_ - a)
100- - - 4 |
1 Azadirachtin m/- 743>725F I ,]

Counts /%

Rotenone m/- 385>192

Rotenone m/» 395>213

5 | 1l 6 7 t/min

1 o }3 R
;""f I | d) .rﬁ! \\

enone and azadi achtin\ standard solution
r ) !

I
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