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B 0.02 79.3~101.4 80.2~103.6 85.4~110.5 82.0~106.9
0.04 84.3~102.5 81.6~103.8 84.9~106.9 84.5~107.8
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Foreword

This standard was drafted accordance with GB/T 1.1—2009.

Please note that this document may involve some of the contents of the patent, the standard file
publishing institutions does not assume the responsibility of identifying these patents.

This standard was proposed by and is under the jurisdiction of the Certification and Accreditation
Administration of the Pepple’s Republic of China.

This standard is drafted by Shaanxi entry-exit inspection and quarantine bureau of the People’s Re-
public of China.

The standard is mainly drafted by Li Jianhua, He Qiang, Kong Xianghong, Zou Yang. Zhang Lu,
Li Ying, Fu Chengyu.
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Determination of alternaria toxins residues in fruit and
vegetables for export—LC-MS/MS method

1 Scope

This standard specifies the metho ination of alternuene(ALT) ,al-

ternariol(AOH) , alternariol monomethyl ether ( in in fruits and vegetables by LC-

MS/MS.

roboration of ALT, AOH, AME and tentoxin con-
bbage and hot pepper.

This standard is applicable to dete
tents in apple, pear, grape, kiwi

2 Normative references

The following documents are ess ocument. For dated references,

only dated version applx to this the latest edition ( including all

the amendments ) apply to this

GB/T 6682 water for analytical methods.

3 Method summary

ALT, AOH, AME and tentoxin in the test sample are extracted with acetonitrile. After concentrated,
the solution was cleaned with polystyrene-divinylbenzene copolymer SPE column and NH, SPE col-
umns, or cleaned with GPC and NH, SPE columns. Then detected by LC-MS/MS and quantitatived u-
sing external standard method.

4 Reagents and materials

Unless specified,all reagents should be of analytical grade; “water”is the first grade water prescribed
by GB/T 6682.

4.1 Acetonitrile;: HPLC Grade.

4.2 Methanol; HPLC Grade.
10
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4.3 Methylene dichloride.

4.4 Ethyl acetate.

4.5 Cyclohexane.

4.6 Formic acid.

4.7 Sodium chloride.

4.8 Anhydrous sodium sulfate:ignite at 650 C In a desiccator.

4.9 Ethylacetate-cyclohexane solution 1 000 mL of ethylacetate and 1 000 mL cy-
clohexane, mix homogeneously.

4.10 Methanol-water solution (1 and 400 mL water, mix homo-
geneousiy.
4.11 Formic acid-methanol-ethyl ac V). add 1 mL of formic acid add
100 mL of methanol and 100 mL e
4.12 Acetonitrile-water solutio in the same volume of water
to homogenization.

4,13 Altenuene standard(Altenu —=>99.0%.

4.14 Alternariol standard(Alternario Y purity >=98.5%.

4.15 Tentoxin standard(Tentoxin, C,HsN,O,,CAS:28540-82-1 ) : purity =995 %.

4.16 Alternariol monomethyl-ether standard ( Alternariol monomethyl-ether, C;sH;, Os,CAS: 26894-
49-5) : purity =>99.0%.

4.17 Standard stock solution:accurately weigh altenuene, alternariol, alternariol monomethyl ether
and tentoxin respectively, dissolve with acetonitrile to 100 pg/mL standard stock solution.Store at
the temperature of 0 C~4 C.

4.18 Mixed standard working solution: according to the requirement, accurately measure an ade-
quate volume of standard stock solution dilute stepwise with acetonitrile-water solution(4.12) to ob-

tain mixed standard working solution. Store at the temperature of 0 C ~4 C.

11
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4.19 Polystyrene-divinybene copolymer SPE column: QOasis HLB column, 60 mg, 3 mL or

equivalent. Condition with 3 mL of methanol and 5 mL water respectively before use.

4.20 Amino(-NH,) SPE column: 500 mg, 3 mL. add 2 cm of anhydrous sodium sulfate (4.8) and

condition with 5 mL of methylene dichloride before use.

4.21 Millipore filter: 0.2 pm, organic.

5 Apparatus and equipment

5.1 Liquid chromatography-mass spectrometry, equipped with electrospray ion source.
5.2 Gel permeaticn chromatography clean system.

5.3 Analytical balance. sensitivity:0.01 mg and 0.01 g.

5.4 Tissue blender.

5.5 Mechanical Shaker.

5.6 Centrifuge: 5 000 r/min.

5.7 Solid phase extraction with mechanical vacuum pump.

5.8 Rotary evaporator.

5.9 Nitrogen evaporator.

5.10 Polypropylene centrifuge tube: 50 mL.

5.11 evaporating bottle: 50 mL and 100 mL.

6 Sample preparation and storage

Take approximately 500 g of. representative sample (without 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.

Note: During sampling and sample preparation. precaution must be taken to avoid contamination or any factors which

may cause the change of residue content.

12
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7 Analytical procedure

7.1 Extraction
7.1.1 For apple, pear, grape, kiwi fruit, citrus, tomato,cucumber, and cabbage

Weigh 5 g of the test sample (accurate to 0.01 g) into a 50 mL polypropylene centrifuge tube, add 10
mL water, 4 g sodium chloride and 15 mL acetonitrile, vortex for 10 min., and then centrifuge at
3 000 r/min for 5 min. Transfer the supernatant layer into a 100 mL evaporate flask. The residues are
extracted again with 15 mL of acetonitrile. Combine the supernatant layer into the same 100 mL e-
vaporate flask. Evaporate to approach dryness in a rotary evaporator with a bath temperature about
40 C . Dissolve the residues with 1 mL of methanol and dilute with 9 mL of water for next clean up.

7.1.2 For hot pepper

Weigh 5 g of the test sample (accurate to 0.01 g) into a 50 mL polypropylene centrifuge tube, add
10 mL water, 4 g sodium chloride, 15 mL acetonitrile and 10 mL n-hexane, vortex for 10 min.,and
then centrifuge at 3 000 r/min for 5 min. Transfer the middle supernatant acetonitrile layer into a
50 mL evaporate flask. The residues are extracted again with 15 mL of acetonitrile.Combine the su-
pernatant acetonitrile layer into the same 50 mL evaporate flask. Evaporate to approach dryness in a
rotary evaporator with a bath temperature about 40 C . Dissolve the residues with 10 mL of ethylac-
etate-cyclohexane solution for next clean up.

7.2 Clean up
7.2.1 For apple, pear,grape, kiwi fruit, citrus, tomato,cucumber, and cabbage

Load 5.0 mL extract(7.1.1) into HLB SPE column (4.19). Wash the column with 5 mL methanol-water
solution (4.10). Pump the cartridge to dryness. Connect the amino SPE column (4.20) under the HLB
SPE column, wash the columns with 5 mL methylene dichloride. Elute with 7 mL Formic acid-metha-
nol-ethyl acetate solution (4.11), Keeps the flow speed at 2 mL/min~3 mL/min during the whole
cleaning up. Collect all the eluted solution in a 50 mL evaporating bottle and evaporate to approach
dryness in a rotary evaporator with a bath temperature about 40 ‘C and blow dryness with nitrogen.
Dissolve the residue and dilute exactly to 1.0 mL with acetonitrile-water solution (4.12) and filtered
through 0.2 um millipore filter for LC-MS/MS determination.

7.2.2 For hot pepper

Load 5.0 mL.extract(7.1.2) into gel permeation chromatography (GPC)clean system, collect the elu-
ted solution and evaporate to approach dryness in a rotary evaporator with a bath temperature about
40 C. Dissolve the residues with 2 mL of methylene dichloride. Load the methylene dichloride solu-
tion into amino SPE column (4.20), wash the flask with 2 mL methylene dichloride and load into the

13
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same column. Wash the column with 5 mL methylene dichloride. Then elute with 7 mL Formic acid-
methanol-ethyl acetate solution (4.11), Keeps the flow speed at 2 mL/min~3 mL/min during the
whole cleaning up. Collect all the eluted solution in a 50 mL evaporating bottle and evaporate to ap-
proach dryness in a rotary evaporator with a bath temperature about 40 C and blow dryness with ni-
trogen. Dissolve the residue and dilute exactly to 1.0 mL with acetonitrile-water solution (4.12) and

filtered through 0.2 m millipore filter for LC-MS/MS determination.

The reference conditions of GPC clean up:

a)

b)

c)

d

e)

7.3 Determination conditions

7.3.1 LC operation conditions

LC operation conditions are as f

a)

b)

c)

d

GPC gel column: inner diameter is 25 mm, length is 400 mm, the padding model is Bio-Beads-S-

X3 Beads (200 mesh~400 mesh) ;or the equivalent.

Mobole phase: ethylacetate

Flow speed: 5.0 mL/min.

Injection volume: 5.0 mL.

Collection mode: time mod

Column: C;5,50 mm X 2.1

Mobile phase: A:acetonit

Column temperature: 35 C

Injection volume: 2.0 pL.

Table 1—Elution gradient of LC

Time Flow rate A B
min mL/min % %
0.00 0.30 15 85
3.00 0.30 70 30
3.50 0.30 70 30
3.60 0.30 15 85
5.00 0.30 15 85

14
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7.3.2 MS operation conditions
The MS operation conditions see Annex A.
7.3.3 LC/MS/MS determination
7.3.3.1 Quantitative determination
According to the approximate concentration of alternaria toxins in the test sample solution, the
standard working solution is selected with similar peak height to that of sample solution. The re-

sponse of alternaria toxins in the standard working solution and sample solution should be in the line-
ar range of the instrumental dete

ould be diluted before injected.
The standard working solution sh n the injections of sample solu-
tion of equal volume. Under the a onstituted ion chromatogram of
standard working solution of alternaria toxins can B.
7.3.3.2 Qualitative determination

Under the above operating condit the retention time for the peak

of analyte in test sample solution n within the range of +2.5%,
and the relative ion abundance of at of the calibration standard,at

comparable concentrations, within the range of table e analytes are present in the test sample.

Table 2—Maximum permitteg ndance while confirmation

Relative abundance
(base peak) /%

Permitted tolerances/ %

7.4 Blank test
Blank sample is treated according to
7.5 Calculation and expression of result

The calculation of alternaria toxins concentration in the sample is according to chromatograph data
processor or formula (1), the blank value should be subtracted from the result of calculation:

=AX0 XY (1)
T A Xm

Where:

X ——the residue content of analyte in the test sample,xg/kg;

15
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c.—the concentration of analyte which is quantified by standard calibration curve,pg/L;
A ——peak area of phenothiazine in the sample solution;

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

A.——peak area of phenothiazine in the standard working solution;

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

8 Limit of quantification and recovery

8.1 Limit of quantification
The limit of determination of this method for the four alternaria toxins are 0.010 mg/kg.
8.2 Recovery

The recovery data in different samples see Table C. 1 in Annex C.

16
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Annex A
(Informative Annex)
MS operation conditions

A.1 Conditions

a) lon source:ESI™ ;

b) Capillary voltage:3 kV;

c) Extractor voltage:3 V;

d) Desolvation gas: nitrogen,

e) Cone gas: nitrogen, purity

f) Collision gas: argon, purity—>99.999% ,0.2 mL

g) Desolvation temperature:

h) Source temperature:115 C

i) Multiple reaction monitoring itions see Table A. 1.

Table A. 1— rnaria toxins
. Dwell time B Cone voltage CE
Compound lon pair

msec Y eV
291.1/229.0° 0.05 15

ALT 25
291.1/247.1 0.05 15
257.1/213.1" 0.05 22

AOH 45
257.1/146.9 0.05 30
413.4/141.0" 0.05 22

AME 35
413.4/271.3 0.05 18
271.1/256.1" 0.05 22

Tentoxin 38
271.1/228.1" 0.05 30

* stand for quantitative ion pair

Note: The reference mass parameters are accomplished by Waters Quattro Premier XE LC/MS/MS., for the different MS

equipment, the parameters may be different, and the MS parameters should be optimized to the best before analysis.
17
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Annex B
(Informative Annex)
Multiple reaction monitoring(MRM)chromatogram of standard

ALT
11 000 291. 1>>9229. 0 11 000 - 291.1>247.1
] 4 ALT
55007 5500 f\
] i ] .
0 Tr{'r;lq—rrn'rrﬁ'rr‘r'rrrrv—rﬂ-rrrr min 0 ﬂ'r‘rrn"rrrrrr-rrrnj—rnw-rn-n%mm
2.00 2.50 3. 00 2.00 2.50 3. 00
~ AOH
210007 257.1>213. 1 21000 257.1>146.9
10 500 10500 '
(U s—— —r 1 0 min
2.00 2. 50 3.00 2.00 2.50 3.00
Tentoxin
35000 413.4>141.0 35000 413.4>271.3
] i Tentoxin
17 500 17 500
] \ ]
|||l||||||!x[||l|l|lll||l|||||||min OﬂﬂTﬂ'Fﬂ_V'L'F"V';T'T‘[TTﬁmTVmin
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Figure B.1—Multiple reaction monitoring(MRM)chromatogram of alternaria toxins
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(Informative Annex)

Annex C

The recovery data in different samples

SN/T 4259—2015

Table C.1—Recoveries of the residues in fruit and vegetable samples

Fortifying Range of recovery/%
Sample concentration

i ALT AOH AME Tentoxin

0.01 72.9~99.5 75.6~101.1 82.9~1124 73.5~98.4
Apple 0.02 81.0~101.8 79.8~104.3 83.6~105.2 78.9~103.3
0.04 84.0~105.2 82.9~103.5 84.3~113.9 79.8~102.6
0.01 74.8~108.2 77.5~101.2 83.7~106.5 86.4~113.5
Pear 0.02 81.0~109.5 81.0~105.6 82.8~110.2 85.7~115.8
0.04 82.5~110.8 82.5~102.0 83.6~108.6 86.3~108.2
0.01 85.3~108.7 77 .6~106.2 81.2~106.5 79.3~105.3
Grape 0.02 84.5~110.5 83.6~110.8 85.0~109.8 84.6~108.9
0.04 86.3~108.4 84.5~108.9 86.5~109.7 85.2~109.0
0.01 76.2~107 4 83.5~108.6 79.8~105.6 79.2~105.3
Kiwi fruit 0.02 79.8~108.9 81.9~107.8 86.5~110.9 83.1~106.8
0.04 81.0~106.5 84.9~108.8 84.9~109.1 79.6~106.9
0.01 78.9~103.8 81.3~106.4 81.5~105.8 82.3~107.0
Citrus 0.02 81.2~104.7 83.5~107.8 84.5~107.3 84.1~108.5
0.04 82.5~106.2 85.4~109.0 84.4~110.8 87.6~1115
0.01 78.5~102.6 75.1~99.3 79.5~109.5 79.4~113.1
Tomato 0.02 79.5~106.9 77.8~103.3 81.3~110.8 82.2~111.1
0.04 80.8~108.6 79~102.8 86.2~108.0 84.0~109.0
0.01 77.6~102.2 82.3~101.6 83.9~107.5 77.6~104.1
cucumber 0.02 78.6~101.2 83.2~103.6 84.2~106.7 81.5~105.0
0.04 81.5~102.4 84.6~104.5 85.1~109.2 82.8~107.2
0.01 78.4~110.2 75.8~105.2 85.6~115.4 79.2~100.2
cabbage 0.02 80.8~109.5 79.6~105.8 86.0~113.7 82.1~103.4
0.04 82.7~109.6 83.8~104.9 85.5~116.7 83.9~105.6
0.01 74.1~102.3 78.8~100.0 84.5~106.2 78.2~107 .4
hot pepper 0.02 79.3~101.4 80.2~103.6 85.4~110.5 82.0~106.9
0.04 84.3~102.5 81.6~103.8 84.9~106.9 84.5~107.8
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