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Abstract: Objective To develop an approach for simultaneous detection of multi-mycotoxins in fresh fruits, so as to
provide technical supports for mycotoxins surveillance in fresh fruits. Methods Fresh fruits were collected from markets
and homogenized. Then, 2 g of fresh fruits were added with 10 mL of 0.1% formic acid (99 : 1, v/v) in acetonitrile
and wortexed for 10 min. Following extraction with 1 g of sodium chloride and 4 g of anhydrous sodium sulfate, sam-
ples were centrifuged and 5 mL of the supernatant was cleaned up with 25 mg Cis. Following centrifugation, the super-
natant was dried under nitrogen. The residue was dissolved in 300 pL of methanol-acetonitrile mixture solution (1 : 1,
v/v), and mixed evenly in 700 pL of the distilled water. Samples were then eluted in gradient series of 0.1% formic ac-
id and 5 mmol ammonium formate and methanol-acetonitrile mixture solution (1 : 1, v/v). The 15 mycotoxins were deter-
mined using liquid chromatography—tandem mass spectrometry (LC-MS/MS) with electrospray ion source (ESI'/ESI") un-
der multiple reaction monitoring. In addition, a matrix-matched standard curve was employed for quantitative analysis.
Results There was a good linear relationship for 15 mycotoxins at concentrations of 0.25 to 10 ng/mL(R*>0.992), the
LC-MS/MS method showed the detection limits of 0.1-1.0 ng/kg, the spiked recovery rates of 71.68%—117.50%, and
the relative standard deviations (RSDs) of 0.01%-13.60%. The detection rate of mycotoxins was 27.09% in 203 fresh
fruits sold in markets. Conclusions The optimized LC-MS/MS method can be used for simultaneous determination of
multi-mycotoxins in fresh fruits.
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(100 pg/mL). AOH (100 pg/mL). AME (100 pg/mL).
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Table 1 MRM parameters of multi-mycotoxins

FLPHEE 2 Mycoloxin ESIEE + 2 F Parent ion T Q1 Pre Bias/eV ARG it Collsion Q3 Pre Bias/eV
Daughter ion energy/eV

PAT ESI - 153.1 80.8/108.8 22/22 15/10 13/11
AOH ESI - 257.0 215.1/147.0 13/13 25/35 20/20
ALT ESI - 291.1 229.1/214.2 15/15 15/21 22/21
AME ESI - 271.1 256.2/228.2 14/14 22/29 24/21
ZEN ESI - 317.3 175.2/131.1 16/16 24/28 17/12
TeA ESI* 198.2 153.2/125.2 -12/-21 -15/-20 -12/-20
AFTB, ESI® 313.0 241.0/285.1 =-21/-21 -38/-23 -26/-21
OTA ESI* 404.0 239.1/221.0 -12/-16 —-24/-36 -16/-24
CIT ESI* 281.2 135.2/107.1 -30/-30 -10/-20 -24/-18
TEN ESI* 415.0 312.0/256.0 -12/-21 -20/-30 -12/-20
BEA EST* 801.5 134.1/244.2 -22/-22 -55/-34 -13/-16
ENNA EST* 699.5 210.1/228.2 -30/-32 -35/-32 -20/-15
ENNA, ESI* 685.5 210.2/228.2 -32/-32 -33/-33 -22/-15
ENNB ESI* 657.5 196.1/214.2 -28/-30 -35/-33 -22/-14
ENNB, EST* 671.5 196.2/210.2 -30/-30 -33/-31 -13/-14

1.6 FiEFHIE

1.6.1 EMEXRASELTRNIEH BHAR AR TAE
Wk, HWPBE-C (RN 10 1) B9 R
H% 025, 0.5, 1. 2 F1 10 ng/mL ¥ AR 2 5
W . BT, BEORGME T/ERE R, 503
JeL A . AR . AT R s A e B A )
W B2 BB BE B B TR D FCARE RPNV, PP Tk 2tk
KA IR . FFEN (matrix effect, ME) =
(k semmmmmmah snmems) k wmmene, Lk HRIER,
ME>0 £/R {5 535, ME<0 FR {55,

1.6.2 K FR (limit of detection, LOD) 3 | #it
L NI . A R A R R R oI A TG TG
R A PR G AR UE TAEW, H%FF S i b B0 JR 4b
P, FIRIEEZNE 10 Kk, VHEERM 3 e
M2 7574k LOD MY,

1.6.3 IR M ARG 2 B g2 B8 e 43l
A 0.3, 1.5, 3.0 pe/kg FIRAFRIE TAER, % EFE
i ATAL B SR B, RN KPEE 3 k. Hhas H
KIBFTTFINA 1.5 ng/kg MIR-SRMERR, EE 3
W, TFEINER EDSCR FIA X AR IR 2% (relative stan-
dard deviation, RSD).
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TEN (ks BRI <80%; MIA 4 g JC/K R FREE B
4 ¢ TLIKBRIREN, 45 HLIEBE &= AR RN 85% ~
120%. JC/KBRERBEBm KN, $ho A, 5
fEEEVER AT MR, PEPF 1 g SALENAN 4 ¢ TOKERIR
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I AME B [RISCRI<20%; 24 Cis i 25 mg B, 45 H



- 558 - BT EE 2 20224E 6 H 4 34 H55 6 Prev Med, Jun. 2022, Vol. 34 No.6

FEE R AR N 80% ~ 120%; 24 Cis>50 mg i,
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Figure 1 MRM ion chromatogram of multi-mycotoxins in mixed standards

2.3 &WEEAfERAE  ANFEZKREES LT DA
W RN ME }-0.54~2.04, H, AME 7EAZ R
RS IETH A ME 43951°8-0.54 F1-0.36, KM M{ES
Il AME 7EMIE . SER ARSI ME 2
Bk 115, 1.29 Fl 1.46, FKIN(ES5H800; HoAlECRH
BRI ME YRIUNE 510, W& 2, SRAZEFICH
FrAERI A TRE BT, 7E 0.25 ~ 10 ng/mL ¥& 5 [
W, SHESFREEXRRE, HXRHE R H>
0.992, LOD H 0.1 ~ 1.0 pe/kes.

2.4 eireD R AetE FE 15 FPEEEZ AN E
WE Ky 71.68% ~ 117.50%, RSD N 0.01% ~ 13.60%.
W3k 3.

25 Fxp A 55 KRS EERER,
RN 27.09%. #i% . AL SER R AT e
A R4 3R 33.33% . 33.33%. 30.95%. 27.50%
1 14.29%., AME 4% 20.19%, TEN H 9.85%,
BEA K 197%, CIT 5 1.48%, ENNB K 0.98%,
ENNB, & 0.98%, TeA 5 0.49%, ENNA, & 0.49%,
ZEN 5 0.49%, HAWFLE#EZR AL .
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Table 2 Linearity and ME in determination of 15 mycotoxins

HHTE ¥iH§ Bayberry FH 7 Citus 4 Apple A Loquat % Grape

Mycotoxin R ME R ME R’ ME R ME R LOD/ {nghe)
PAT 0.995 0.98 0.993 0.68 0.998 0.95 0.995 0.89 0.995 0.99 0.8
OTA 0.999 1.08 0.994 1.39 0.998 1.29 0.999 0.98 0.998 1.57 0.5
AFTB, 0.994 1.17 0.996 1.38 0.999 1.50 0.994 1.50 0.999 1.57 0.1
CIT 0.997 1.37 0.999 1.49 0.999 1.57 0.997 1.71 0.998 1.48 0.5
TeA 0.997 1.02 0.996 1.10 0.997 1.18 0.997 2.04 0.993 1.63 1.0
AOH 0.999 1.26 0.999 1.44 0.999 1.29 0.999 1.49 0.997 1.72 0.5
ALT 0.997 1.42 0.999 1.08 0.998 1.16 0.997 1.29 0.999 1.52 1.0
TEN 0.997 1.19 0.997 0.79 0.996 1.23 0.997 1.08 0.994 1.34 0.3
AME 0.994 -0.54 0.994 1.15 0.999 1.29 0.991 -0.36 0.998 1.46 0.3
ZEN 0.992 0.71 0.991 0.99 0.992 1.24 0.992 0.64 0.998 1.23 0.3
BEA 0.998 0.84 0.999 1.15 0.998 1.35 0.998 0.76 0.992 1.30 0.1
ENNB 0.999 0.86 0.999 1.03 0.997 1.26 0.999 0.91 0.995 1.25 0.1
ENNB, 0.999 1.51 0.998 1.41 0.999 1.52 0.999 1.38 0.995 1.33 0.1
ENNA, 0.998 1.31 0.999 1.33 0.998 1.61 0.998 1.46 0.998 1.04 0.1
ENNA 0.997 1.11 0.999 1.43 0.998 1.38 0.997 1.26 0.992 0.81 0.1

& 3 15 FEETE A AR IR AR S (%)

Table 3 Recovery and precision in determination of 15 mycotoxins (%)

HE JBR [HTSCE Recovery RSD
HR 1t Bayberry . I 118§ Bayberry » -
Myco- 03 ug/ 15 pg 3.0 py ﬂﬂ% RE 03 pug 15uy 3.0 py w% R e
toxin g g g Citrus  Apple  Loquat  Grape g e g Citrus  Apple Loquat Grape
PAT 87.50 90.00 91.30 93.23 103.12 82.23 113.21 11.10 7.51 7.20 .36 5.21 1.42 4.46
OTA 103.80 93.80 91.30 101.42 116.87 102.77 87.27 7.20 2.70 3.40 2.73 048 6.20 5.54
AFTB, 86.30 95.00 97.50 9591 87.85 77.80 78.81 9.90 7.40 6.60 297 12.61 1.87 8.50
CIT 81.30 90.00 91.30 85.24  88.11 98.65 80.98 10.80 4.50 8.20 224 951 4.74 1.19
TeA 87.50 110.00 98.80 76.29 86.42 81.83 87.81 8.30 8.30 7.60 230  9.81 0.57 7.00
AOH 93.80 102.50 93.80 81.67 84.20  79.63 85.30 8.00 4.90 8.00 136 6.38 0.68 10.44
ALT 85.00 103.80 107.50 86.74  81.05 88.95 77.92 11.80 4.20 2.70 243 2.22 0.37 9.52
TEN 107.50 93.80 91.30 87.52  9l.16 80.34  80.80 2.70 9.90 8.20 438 10.58 13.51 8.13
AME 90.00 103.80 96.30 89.73  103.95 79.19 88.22 13.60 4.60 6.50 8.25 12.12 0.64 11.72
ZEN 106.30 90.00 97.50 9743 100.14  71.68 111.14 11.10 7.90 12.20 1043 11.23 0.58 2.88
BEA 103.80 95.00 110.00 93.76 96.92 108.52 89.07 4.60 9.60 7.40 2.47 1046 5.21 1.31
ENNB 90.00 93.80 96.30 83.91 95.06  90.02  96.59 5.10 8.00 7.80 2.53 10.79 0.62 7.70
ENNB; 96.30 100.00 90.00 84.63 7897  91.75 97.83 5.00 7.10 4.50 1.41 1.16 3.17 5.09
ENNA, 95.00 112.50 107.50 86.77 81.35 93.76  108.02 4.30 10.10 10.10 0.18  0.77 5.73 1.34
ENNA 117.50 112.50 103.80 86.16 82.40  80.46 100.70 10.10 10.20 2.40 3.25 1.76 0.01 3.65
A BE ST 0 AR WU R 71.68% ~ 117.50%, RSD K AP EFERERLN LOD A 0.1~1.0 wg/kg,
0.01% ~ 13.60%, fFE RN T2 HFER RN % AROUD 45 ', SADHASIVAM 4§ 7 1 JUAN 4§ '™
TSR ST IR B R R A R AR R BR TeA. TEN
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