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Determination of 10 mycotoxins in peach kernel by high performance liquid
chromatography-tandem mass spectrometry

ZHENG Rong, MAO Dan, WANG Shao-Min, ZHANG Su, JI Shen”

(Shanghai Institute for Food and Drug Control, Shanghai 201203, China)

ABSTRACT: Objective To establish a high performance liquid chromatography-tandem mass spectrometry
(HPLC-MS/MS) method for determination of 10 kinds of mycotoxins (aflatoxinG,, G, B, and B, ochratoxin A,
deoxynivalenol, zearalenone, fumonisinsB |, B,, and T-2 toxin) in peach kernel. Methods  After extracted with
70% methonal and purified with solid-phase extraction column, 10 kinds of mycotoxins were analyzed by
HPLC-MS/MS with multi-reaction monitoring (MRM) mode. Results These mycotoxins showed a good li-
near relationship. The mean recoveries at three spiked concentration levels were in the range of 60 ~100
with the relative standard deviation(RSDs) from 0.4% to 3.7%. Conclusion This method is simple and accu-
rate, and can satisfy the requirement of multi-mycotoxin analysis in Chinese herbal medicine.
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Table 1 Specification and limits of mycotoxins in different nation standards

5 B1=5 pg/kg,
G2 Gl B2 BI
G2 Gl B2 BI =10 pg/kg
G2 Gl B2 BI
BI=2 pg/ke,
G2 GI B2 BI; A Heike
G2 Gl B2 BI =4 pg/kg
19
Bl
B1=10 pg/kg
8 Bl
G2 Gl B2 BI
=5 ng/kg, G2 Gl B2 Bl =10 pg/kg
G2 G1 B2 BI; A,
; ; ; T2 ; (GB2761-2011)

x2 EHEESRMENTE

Table 2 Detection methods of mycotoxins
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, 1200 API5500 20 mL,
, (electrospray ionization,ESI); 3 mL, (
(N-EVAPTM112 | Organomation 3 mL ), ,
Associates, Inc ; 3 mL , ,
( SUPELCO , 45 C ,
, : LB80734, G2 Gl B2 BI 50 1 mL ,
0.3 pg/mL 1.0 pg/mL 0.3 pg/mL 1.0 13 HEBTEERLELHE
pg/mL), A( Sigma , .
: Phenomenex Kinetex XB-Cig(1.7 pum,
L21764), ( FLuka , 5 .
100 mm, 2.1 mm); 140 C; : 0.6 mL/min;
SZE8150XV), ( FLuka ,
:5uL; - (1: 1D A
SZE8150X), Bl B2( FLuka , _
, 0.01% B , 0.6 mL/min;
: SZBCI101XYV, Bl B2 50 3
pg/mL), T-2 ,
LHAOM?26) ’
(ESI), G2 Gl B2 BI
’ Bl B2 T2 ,
R H2012120603
A )
Bl
4 1
B2 Gl G2
A B1 #z3 mENBEEEE
B2 T2 1 mL Table 3 Mobile phase gradient
5 ug s ; /min A /% B /%
, ImL 400 pg 0 5 95
, 2 5 95
1.2 HilmisEaH & 2.01 40 60
5 g( ) 5 50 50
70% 50 mL, 30 min, 7 33 45
5 ( 4000 r/min), 10 mL, 10 90 10
x4 RESHEE
Table 4 LC/MS/MS parameters
A% /mlz v /mlz v
B, 180 313.1/241.1 49 313.1/285.1 32
B, 180 315.2/259.1 39 315.2/287.2 35
Gy 165 329.1/243.1 35 329.2/215.0 43
G, 150 331.1/245.1 40 331.1/257.1 41
B, 100 722.3/352.4 49 722.3/334.4 53
B, 120 706.4/336.1 49 706.4/318.4 52
T 2 70 489.2/245.3 36 489.2/387.2 29
A -65 402.1/358.1 -28 402.1/211.0 -38
-75 295.1/265.1 -15 295.1/138.0 -25
=70 317.2/175.1 -32 317.2/131.2 -38
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Fig. 1 TIC spectrum in positive mode
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Fig. 2 TIC spectrum in negative mode



828

2 % B a2 A
s BI B2 T2
21 ZHMEXRRMER 50 30 50 30 50 20 100 400 400
» 400 ng/mL)0.25 mL 0.5 mL 1.0mL,
, 5 , , 6
22 [EERIRE 23 EEMRARE
5 g( )’ > 5 g( ): 6 5
18 , 6 , 3 ,
( mL, 5 5
BI B2 Gl 7

®5 LMEFERBXRY
Table 5 Regress equations and correlation coefficients

/(ng - mL™")
B1 0.2~4 Y=6040X 3570 0.9941
B2 0.12~2.4 YY=3280 X =575 0.9987
Gl 0.2~4 Y=4580 X +777 0.9976
G2 0.12~2.4 Y=1610 X 492 0.9996
B, 1.6~32 Y=2590 X -6690 0.9963
B, 1.6~32 Y=5260 X -1010 0.9989
T 2 1.6~32 Y=1610 X -3160 0.9944
A 0.2~4 Y =2290 X —854 0.9979
80~1600 Y=4.88 X +3290 0.9952
0.4~8 Y=3390 X -2770 0.9992
x6 EWRRAWER
Table 6 Results of recovery
/(ng - kg™) 1% (n 6y
Bl 25 50 10 693 76.0 722 25 14 15
B2 1.5 3.0 6 62.1 71.7 674 0.8 13 13
Gl 25 50 10 763 769 68.7 04 27 05
G2 1.5 3.0 6 85.5 81.1 80.2 1.2 06 14
B1 20 40 80 93.8 942 86.6 0.7 35 27
B2 20 40 80 99.4 100 81.5 27 1.0 2.0
T 2 20 40 80 99.8 97.0 88.8 3.1 3.0 1.1
A 25 50 10 85.0 70.1 69.1 3.6 37 12
1000 2000 4000 662 653 73.9 0.7 0.5 2.8

5.0 10 20 68.7 73.8 709 1.6 05 2.0
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7 BEMHARE 3:1 : 8
Table 7 Results of repeatability test v
2.6 HFmillE
/pg n 6)/%
Bl 5.3 1.2 '
B2 1.6 1.5
G2 1.8 0.6 Bl, 1
B, 51.4 3.1 ,
B, 48.0 1.3 s
T 2 51.8 2.9 0y .
3 it
A 5.1 1.2
10.6 2.8
e [11-16]
24 TREMRIE
6 h b 2
, , 0~24 h ,
2.5 HpR
*8 IR
Table 8 Detection limits
/ (ugkg™ / (ngkg™
Bl 0.3 B, 0.9
B2 0.8 T 2.2
Gl 0.4 A 0.5
G2 0.7 353
B, 0.9 0.6
F9 HRMNELR
Table 9 detection results of samples
Nugkg™)
B2 Bl Bl
=) =) = 803.4 =)
—) —) 617.1 (—) 82.3
0.2 4.8 610.3 (—) 167.2
0.2 4 612.0 (—) 136.2




830

5
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, @ ,
> s 70 s R HLB
25 mL, 15 min
R 3 mL
) , HLB
’ ’ 34 HATMHEEFSHERHEMENESRENAER
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3.2 DEERML
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>

3.3 HRAEHERIEE
: @ 70

HLB ; @ 84
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341 ABEEREMAMEENZF EATIKZ
’ a4 2
(
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To 342 MaaAtk A
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Table 10 Easily contaminated herbs and corresponding mycotoxins

12

Bl B2 Gl G2 MI;
Ml Bl
4
A
(DON);
Bl B2
T 2 JHT-2




10 831

3.43 AW FEIKEZ
> (71
) ) [8]
5 5 LC—MS [9]
3.44 TREDE

[10]
),
>
[11]
>
5
2 30k [12]
1] .
[J]. ,2011, 42(3): 602-604 [13]
LiJY, Wan L, Yang MH. Limit standard of mycotoxins and ad-
vances in studies on its application in Chinese material medica
[J]. Chin Tradit Herb Drugs, 2011, 42(3): 602-604
[2] , , , (7.
, 2009, 21(6): 95-99.
Huang L, Zhang H, Shan QY, et al. Brief introduction of myco- [14]
toxin pollution in traditional medicine[J].Strait pharmaceutical J.
2009, 21(6): 95-99
[3] Trucksess MW, Scott PM. Mycotoxins in botanicals and dried
fruits:a review [J]. Food Addit Contam, 2008.25(2):181-192
[4] 2010 [S]. [15]
Chinese Pharmacopeia 2010 edtion [S]. Beijing: Chemical In-
dustry Press
[5] Test for aflatoxin, 36 [S]. 561:221-224
Test for aflatoxin, USP36 [S]. 561:221-224 [16]
[6] Determination of aflatoxin Bl in herbal drugs, 7.0

[S].2.8.18: 244-246

Determination of aflatoxin Bl in herbal drugs, European Phar-

macopeis 7.0 [S]. 2.8.18: 244-246
2008-4 [S].

KFDA Proclamation 2008-4 [S].

[S]. 2005: 131.

The HongKong Department of health medical affairs. HongKong
Chinese medicine standard [S]. 2005: 131.
GB2761-2011, [S]. ,2011.

China National Standardization Management Committee. Limit
standards of mycotoxins in food. GB2761-2011 [S]. Beijing:
Chinese standards Press, 2011.

Ren YP, Yu Z, Shao SL, et al. Simultaneous determination of
multi-component mycotoxin contaminants in foods and feeds by
ultra-performance liquid chromatography tandem mass spectro-
metry [J]. J Chromatogr A, 2007, 1143: 48-64.

Veronica MTL, Michele S, Steve P, et al. Simultaneous determi-
nation of aflatoxins,ochratoin A, and Fusarium toxins in maize by
liquid chromatography/tandem mass spectrometry after multi-
toxin immunoaffinity cleanup [J]. Rapid Commun Mass Sp, 2007,
21:3253-3261.

Meri K, Kokkonen MN, Jestoi. A multi-compound LC-MS/MS
method for the screening of mycotoxins in grains [J]. Food Anal
Methods, 2009, 2: 128-140.

Sulyok M, Kraka R, Schuhmacher R. A liquid chromatogr-
phy/tandem mass spectrometric mass  spectrometric mul-
ti-mycotoxin method for the quantification of 87 analytes and its
application to semiquantitative screening of mouldy food sam-

ples [J]. Aanl Bioanal Chem, 2007, 389: 1505.

5 5 5

1.
Zhang XF, Yue YT. Yang MH. et al. Advances in application of

,2009,37(12):109-112

chromatography —mass spectrometry on mycotoxins determina-
tion[J]. Guizhou Agric Sci, 2009, 37(12):109-112

Braicu C, Puia C, Bodokli E, et al. Screening and quantification
of aflatoxins and ochratoxin A in different cereals cultivated in
Romania using thin-layer chromatography densitometry [J]. J
Food Qual, 2008, 31(1):108-120.

Li PW, Zhang Q, Zhang W, et al. Development of a class-specific
monoclonal antibody based ELISA for aflatoxin in penut [J].
Food Chem, 2009, 115:313-317.

Ui KRR R)



832 5

1EHE &

EH, &, TEAW, TETARATE
AHHRETHI IR SN TR
E-mail: jishen2013@163.com

MR, &, BIEEDHW, TEZEFHRFA
BARAREFHFIR SR NFAR.
E-mail: zhengrongsifdc@163.com

113

PUFA
21

4 2014 4

2014 4 5 Email
BRRAR:
www.chinafoodj.com
Email jfoodsq@126.com

(R 2N FIRY %43



