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B E: BRY  #y MR TR S O R - B 8K T (ultra performance liquid chromatography-tandem
mass spectrometry, UPLC-MS/MS) [ il i Ji B K L4 5t rp 50 P LR R i, A%k FEMEHTRR-
ZIE-K(1:79:20, V:V: V)i R REL, KA Oasis PRIME HLB [EIAHZEEUR 44k, LA 0.1%H BRK RN FR B 2015 (4:6,
VIR VR TR EIARES 746 BE DRI, 7E Waters CORTECS T3 {8i5%4%(2.1 mmx100 mm, 2.7 pm) F43E5 ., R
HIBE 5 IE | B 81 2 N AR, BETDCBCAMR I T e i . R TEDLAL AR, 50 Fh MR R 7E—
FE TR S R PN R G R LI (SR R B KT 0.995), K BRI E R BR 4> S FE 0.03~3.48 ng/kg Al
0.10~11.59 pg/kg; 1%, o, & 3 NIRRT SRRy 76.3%~119.6%, FHXTIRHEM 24 0.45%~9.02%
SRR ST B 7 % 62 4y Je MR R S AT AR, 21 Oy RE SR ILAG Y 16 R AR AR, S RN
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ABSTRACT: Objective
mycotoxins in Dimocarpus longan Lour. and its dried products by ultra performance liquid chromatography-tandem
spectrometry (UPLC-MS/MS). Methods
acid-acetonitrile-water (1:79:20, V:V:V), and purified with an Oasis PRIME HLB solid-phase extraction column.

To establish an analytical method for the simultaneous determination of 50 kinds of

mass Samples were ultrasonically extracted with formic
Chromatographic separation was performed on a Waters CORTECS T3 column (2.1 mmx100 mm, 2.7 um) with
gradient elution using 0.1% formic acid aqueous solution and methanol-acetonitrile (4:6, V:V) as mobile phases.
Detection was carried out in positive and negative electrospray ionization modes with multiple reaction monitoring, and
quantification was achieved using the matrix-matched external standard method. Results Under optimized conditions, the
50 kinds of mycotoxins exhibited good linearity in a certain mass concentration (r2>0.995). The limits of detection and
limits of quantitation were 0.03-3.48 pg/kg and 0.10-11.59 pg/kg, respectively. The average recoveries at 3 spiked
levels (low, medium and high) ranged from 76.3%—119.6%, with relative standard deviations of 0.45%-9.02%. The
established method was applied to the analysis of 62 batches of Dimocarpus longan Lour. and its dried products and
16 kinds of mycotoxins were detected in 21 samples, with the average contents ranging from 0.42-13.51 pg/kg.
Conclusion The established method is simple in operation, high in sensitivity and accurate in results, which is
suitable for high-throughput screening and quantitative detection of 50 kinds of mycotoxins in Dimocarpus longan
Lour. and its dried products.

KEY WORDS: ultra performance liquid chromatography-tandem mass spectrometry; Dimocarpus longan Lour. and

its dried products; mycotoxins; high throughput screening
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FH1TE

(Crg) (TN TE T BT ARAT B )
1.2 UFE5E%

AB Sciex Triple Quad™ 4500 i 5 3L RAH 2,33 5 16 Joi
AL (3£ E AB SCIEX 23 #)); 5804R B .LL(H5[E Eppendorf
/v Hl); SK3200 LHC 75 $R B (L RS 4 s AU AT B A
]); Auto EVA 80 A WAL (BFHE R 154 B/ ]); Cleanert
® MC [EATFEA (2 mL, KHEEGSCARRBHEA R D),
PriboFast® MFC100 [E A+ fb:(S mL, & &% EIRAY 1
AR H]); Waters Oasis PRIME HLB [&E 455 1641:(500 mg,
6 mL). Waters Acquity UPLC BEH C, 441 (2.1 mmx
100 mm, 1.7 um), Waters Acquity UPLC BEH HSS T3 i
#:(2.1 mm>100 mm, 1.8 um), Waters CORTECS T3 {41
(2.1 mmx100 mm, 2.7 um) , Waters XBridge BEH C g &+t
(3 mmx100 mm, 2.5 pm)(3& [E Waters 23 7))

1.3 &7 &%
1.3.1 B4
()i 244

AR HELIBE 55 A 5 I (electrospray ionization, EST)
1E. s A 2500 & I (multiple reaction
monitoring, MRM); B4 HLE: 5500 V(IER 1), 4500 V(i
BF); BEFIEEE: 550 °CIEET). 450 °C(fiEF); %1k
S GIMAAE ST 0.34 MPa; fEfEEE H DR E: 10 V; 50 F
BRMWIENTESHLE 1.

Q)G A

{435k} Waters CORTECS T3 (2.1 mm=100 mm, 2.7 pm);
Hidk: 0.6 mL/min; PEREE: 5.0 uL; FsA: A HH(0.1%H B/KiE
), B AH(FEL, 2 4:6, V1), FER: 35 °C; BREBERR:
0~1.0 min, 3% B; 1.0~2.0 min, 3%~10% B; 2.0~4.0 min,
10%~50% B; 4.0~9.0 min, 50%~80% B; 9.0~9.1 min, 80%~100%
B; 9.1~11.0 min, 100% B; 11.1~13.0 min, 100%~3% B.,

132 ik o Bub)

IRAARUERG VTG P MER RS BUE =1 50 Fh B
BERERUHEA R, I CIER RO AR 300 ng/mL ARG H5
WU, T 4 CCHROLARTTE

IR AR TAER: B —E R R 50 Fh
FLA SRR A ARER AR, T2 TR T i A 50 Fh
B R RS54 0.1, 0.5, 1.0, 2.0, 5.0, 10.0, 20.0,
50.0, 100.0. 200.0 ng/mL () ZRFNILFIR SARE TR
1.3.3 Hanhl&

T MR K LAl ity 4 S0l TS 2R A7 R TR B R e A s, B
J5 R FH R O LIS TR S o 02 0T 0 R Rk T
Ui, FMAHE 3 AT
1.3.4 #onarats

HERFREURES: 2.0 ¢ T 50 mL 25,045, A 10 mL
HER- 2 -7K(1:79:20, V:V:»)IRBGHK, TWiER A 10 min 3
FEAEHEE 10 min, T 10000 r/min F 250> 5 min; B 6 mL F
TR #% & Waters Oasis® PRime HLB [& AHZE Bk 33 4

WG B 5 mL b, 40 )CRIRZIE T, A 50% 2157
WAER % 2.0 mL, WHEES), i 022 pm AHLE RIS it
UPLC-MS/MS 43#7 o
1.3.5 FikFhiz

PEWUI IR K T S B E R, SIS AERERTE
BRI BE S FEL A A A L H L 3 AR AR VAT, HE
W8 1.3.4 BTkt T AL A 8, FKE 6 EAT, T
SO X5 A [l i S A X AR o i 25 o

1.4 HIEAE
BHEALFR FH SPSS 22.0 #f4, £:EIR A Origin 8.0 {4

2 HREDH

2.1 FEEHMmL

Wit B T 50 FhE MR R IR A AR R R T
IEREF— 28, HESERERNRES T
B, 0 F BT AR B N i 2 A F
TR P MRM H AL F B X i e %
L FEFIRIFEERE o X T Rl— MG, Diseikasam i s iy 5
MR E R, R RS IR E e . 48R R, 50
FhITIHRERA 37 PR AIE ST, 13 FioR A AL
Reipef, BAHE T 50 FIELHHERMTUSIASE, Wk 1.
2.2 BERERL
22,1 &#reyitdE

455 BT A B ST R SCHER BE R, AR KT Waters
Acquity UPLC BEH Cig (2.1 mmx100 mm, 1.7 pm)., Waters
Acquity UPLC BEH HSS T3 (2.1 mmx100 mm, 1.8 pm).
Waters XBridge BEH Cjg (3 mmx100 mm, 2.5 um), Waters
CORTECS T3 (2.1 mmx100 mm, 2.7 um) 4 Fi AR TS R
[RPRLAR R ) (3 AL X 50 Fh LB R A B A0GR . 455R
E 1 i, &3 Waters CORTECS T3 (2.1 mmx100 mm,
2.7 pm) AT X 50 Bl EL R R 140 BRI ] AR
THA 3 Fh 5, 50 FhE R FEF MY AESE 13 min A1 F]
B e, HAAGENIE ERE. mn A I 3
i REEN L 3 10 DS BN 5 e s I N 5 A N A G 1
TCARBE o Wos P, Waters CORTECS T3 (2.1 mmx 100 mm, 2.7 pm)
AT IS 800 .
222 AEhAReyikHE

KR EEET K-Z M. 0.1%HBEAK-Z /5. 0.1%H ik
IK-FREER 0.1%F BRK-F B 20 4 AR ShAKR R Xt 50
FVERER ARG o2 s, 25510 2 FoR, X4
FHK-ZSHE R sh AT, FBy. FB,. FB;. FUS-X. TeA.
PAT, ENNB, BEA, ENNB,. ENNA, ENNA,, FUS-A &
WOR 13 FpaE R B Tom N, 2R 0.1%H BR/K- LB E R sl
AHET, HRRBEIE I Z R FL I R 3R 09 B FARRICR, ARk AL
R EAET | IEXIFR . JCHiRE, H FB, . FB, /B AU,
K F 0.1% K- F B A s AHET, FBy . FB,. FB; 700
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J¥, DOM. FUS-X. NEO. NIV K FUS-A W8 36,
a-ZOL ., B-ZOL J ZEN [f)5r M 525, BEA, NEHERE, RIS S RENS MG R o SEAR R B A B B . DRI, et
ENNB, }2 WOR MR HEAR; 2K 0.1%H HoK-HEL 546,  F 0.1%H BK-HEE 2 4:6, V-VERFR SIHH,

R1 S0 MEESZRN MS
Table 1 MS parameters for the 50 kinds of mycotoxins

VWER TSR, BB SRR R A R 4F U TE K FARY

e SR ot U B Lo & M o & AL L S

MfAl/min+ (m/z) (m/z) mIE/V fef/v o R
R %2 B, fumonisin B, FB, 5.04 722.0 352.0/334.0 50/50  50/50 iE
fR#% 2 B, fumonisin B, FB, 5.77 706.3 336.2/352.0 50/50  44/45 iE
RO 2 B, fumonisin Bs FB; 5.45 706.4  336.2/318.4 50/50  48/47 iE
W B K B, aflatoxin B, AFB, 4.92 313.0 241.0/269.0 50/50  47/40 iE
NS E B, aflatoxin B, AFB, 4.80 315.0  287.0/259.0 50/50  35/40 iE
WEEE G aflatoxin G, AFG, 4.75 329.0 243.1/311.0  90/90  35/30 iE
W ERE G, aflatoxin G, AFG, 4.62 331.1 313.0/245.0 90/90  32/40 na
T A ochratoxine A OTA 6.37 4040  358.0/239.0 50/50  20/33 iE
HhEEEB ochratoxine B OTB 5.63 370.0  205.0/187.0 50/50  28/48 iE
MMEEE C ochratoxine C OTC 8.03 432.0 358.0/239.0 60/60  25/36 iE
8 45 S i ) TR A deoxynivalenol DON 3.19 297.0 249.2/203.0 30/30  13/19 iE
T R deepoxy-deoxynivalenol DOM 3.68 281.1 109.1/137.1  60/60  16/20 iE
15-Z T JE 08 4805 S5 4 J T 12 deoxynivalenol-15-acetyl  15-ADON 4.96 339.0 137.0/321.0  60/60  14/13 iE
3-SR E S W WM EE deoxynivalenol-3-acetyl ~ 3-ADON 4.23 339.0  231.0/203.0 60/60  15/17 iE
R T BR X fusarenone X FUS-X 3.78 354.9 136.9/174.9 70/70  31/19 iE
T2-H % T-2 toxin T-2 5.97 489.2 327.2/387.1 50/50  29/29 iE
HT-2 %% HT-2 toxin HT-2 5.26 447.1 345.1/285.1 50/50  27/28 iE
Zr 0, th 5 sterigmatocystin SMC 6.44 325.1 310.0/281.1  50/50  32/50 na
LR citrinin CIT 5.07 249.0  205.0/176.9 84/88  22/31 it
HEMR penicillic acid PCA 3.82 171.0 125.1/153.1  40/40  17/12 iE
MHEHEM, virginiamycin M, VGM M, 5.63 526.1 508.0/355.3  50/50  14/26 1E
[ tentoxin TeN 5.33 415.1 312.2/256.1  50/50  23/45 iE
2 22 5 00 P ) tenuazonic TeA 4.83 196.0 112.0/139.0  50/50  28/25 bl
e 7 iy alternariol AOH 5.14 256.9  214.8/146.9 60/60  35/42 i
AR altenuene ALT 4.70 291.2 202.9/248.0 60/60  43/34 i
6 Py B ik alternariol monomethyl ether ~ AME 6.25 270.8 255.9/228.0 90/90  30/38 il
T K AR BB alpha-zearalanol a-ZAL 5.68 321.1 277.2/303.2 125/130 30/28 i
JES S 7 1 beta-zearalanol B-ZAL 5.31 321.1 277.2/303.2 125/130 30/28 i
a- ORI R M alpha-zearalenol a-ZOL 5.76 319.1 275.1/301.1 140/140 27/27 il
BRI beta-zearalenol B-ZOL 5.39 319.1  275.1/301.1 140/140 27/27 1
T K R B 4 il zearalenone ZEN 6.17 319.1 275.1/301.1 140/140 27/27 il
FOR AR zearalanone ZAN 6.25 317.1 174.9/273.1 150/100 30/27 il
B ER diacetoxyscirpenol DIA 4.94 384.2 307.0/107.0  40/40  14/25 1E
T e A T neosolaniol NEO 3.95 400.2 305.0/185.1 50/50  16/23 iE
T gliotoxin GLI 4.80 327.0  245.0/263.0 50/61  15/25 iE
BHEE patulin PAT 8.69 152.8 108.9/53.0  40/40  17/12 it
Pe i B verruculogen VER 6.96 5343 392.1/360.0 80/80  18/33 iE
SRR E A destruxin A DA 5.91 578.4 465.3/437.2  90/90  28/39 1E
FEEEB destruxin B DB 6.82 5944  481.3/453.2 100/110 27/42 iE
RO %E B enniatin B ENNB 9.91 640.4 196.2/527.2 141/141 31/31 iE
EV S beauvericin BEA 10.16 7843 244.1/134.0 155/155 33/85 iE
BURHEE B, enniatin B, ENNB, 10.06 655.6 196.1/210.0 146/146 31/31 1E
EEREZE A enniatin A ENNA 10.37 682.3 210.0/555.4 147/147 33/31 iE
BRI E A, enniatin A, ENNA, 10.27 669.4 210.0/100.0 150/150 31/75 iE
A iy 2 22 fumagillin FUM 7.52 4593 131.0/177.0 82/82  27/16 iE
WG EEE citreoviridin CIT-R 9.59 403.2 139.0/83.0 110/110 28/58 iE
S EE C roquefortine C RC 4.94 390.1 193.0/322.2  86/86  34/29 iE
B nivalenol NIV 9.14 371.1 281.1/187.1 80/80  14/29 i
W1 AR fusaric acid FUS-A 3.85 180.1 134.0/162.0  50/50  21/17 1E
REHEE wortmannin WOR 5.24 4293 266.8/295.0 72/72  40/32 iE




34 B 24 iR AR I 2 4l 517 %

A) = (B) .‘
~8 7 4 ‘
2 ¥ E 7 &
M = ¢ §

1 ~ * A
2 = 5 = = 7
= ,.:A . / = A‘\H\“ -

234 s 6789011 %3 4 5 6 7 8 9 10 11 12
A B4 15} ] /min (258 ] /min
© (D) ) /
~8 ==—=ii 3
~ 6 ) N : ﬁg{’
é 5 7 ﬂgﬁ 26 === @
& 4 = i %4 = 7 l ! g
= D ¥ Iy e / S
5 2 ] — & =F A 7 g
g 1 * “ = b :
= = I 7
=0 = 0
2 3 4 5 6 7 8 9 1011 12 3 4 5 6 7 8 9 10 11 12
B3 B 18] /min £ B Bt ] /min

#E: (A) Waters Acquity UPLC BEH Cg; (B) Waters Acquity UPLCBEH HSS T3; (C) Waters XBridge BEH C,z; (D) Waters CORTECS T3,
1~50 2}y FB,. FB,. FB;. AFB,. AFB,. AFG,. AFG,. OTA. OTB. OTC. DON. DOM, 15-ADON. 3-ADON. FUS-X. T-2,
HT-2. SMC. CIT. PCA. VGM M1, TeN. TeA. AOH, ALT. AME. a-ZAL. p-ZAL. a-ZOL. p-ZOL. ZEN. ZAN. DIA. NEO,
GLI. PAT. VER, DA. DB. ENNB, BEA. ENNB,, ENNA. ENNA,., FUM, CIT-R, RC. NIV, FUS-A. WOR; F[d,

Bl 1 50 FhECTHRE R AEAN R R i 88 TR 1R

Fig.l1 Total ion chromatograms of 50 kinds of mycotoxins in different column
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14 B3 B} 1] /min AR FR i [E] /min
e (AYK-ZJE; (B) 0.1%H BR/K-Z; (C) 0.1%H Bk -H EE; (D) 0.1% H R K -H B 206 (4:6, V2.
[l 2 50 F EL R AEAS I U AR 8 s il
Fig.2 Total ion chromatograms of 50 kinds of mycotoxins in different mobile phases
23 HmEICERERK 5 7 B MR BOHRCR P>, A IE b I ) EU R i R P4
23.1 FRBUEA tHEAL L ALEMERZE SRR, B s A% 2 R 7 R AR
LT T RER 2 M R A A, R OA RRA REARAT ALY 1) R B R L  ASFTE He A T R e
pH ST R 5 MM B AS, TTIE S — e i o S WERK(T9:21, Viy) . LiEIKR(79:21, Viv) . HEEIK:
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HER(79:20:1, V:V:V), ZJEK:HER(79:20:1, V:V:V) 6 FliA
[ HR IO IR e IR T4 A L R 50 MBI =R
BRI, 250 3 FR, BT & B, PRaliff
H R 2 15 R B B R e, B R 7 R R L R o
i F R S BB 7R I R (A) B2 1) it (B) i 5t v 23 3l A5
33 BRI 31 AR ELEEEE R IR 70%~120%; LAEAHREUA
SB35 29 Rl 31 AL BEER BICESR 70%~120%,
H FB,. FB,. FB;. CIT il TeA HIEIICREAR, AL 20%; H
WK (79:21, V:NFIZIEIK(79:21, V-V) IR BRI B A 4R
BRCRETHEE . O, BEURE I BRE%, Hr FB,. FB,.
FB;. CIT # TeA AR G IR KT 60%; FRAY
HIASSEAS K I ER(79:20:1, V2 V-V, KB #R(79:20:1,
Vvt 50 FhECTR BE 2 HAT BEAT IR ERIBGHCR, o FH
IKFR(79:20:1, V2V V) R EREA I e AR B il i L o vp
FR R R A 70%~120%K0 43 FIHEF 21 43 FiFn 49 Fh,
2K HER(79:20:1, V2V 0)EVCERIITE 70%~120%2 [H],
W2 K BR(79:20:1, V:V:VWE N EA R BUA )
232 HAEARAEAL

TR K R MR rp 5 32 5 1A HLIR FAE, 5 R U
SRR Ak T R D B T R Y T, B R R v
. B CHR[34-364H, AWFFE AR febr L T
Firib 5 % PRIME HLB. Cleanert MC [EAHZEBUH:
QuEChERS 2R FEAHAE L 3 Al Ak Jr Xt 50 FhaE

(A) 200 E25%~75%
I 1.5 IORNIKIEHE
— AS
150 | = =)
S L e
& 100} A4 > i
= R B
s0f % F &
0Ff -
A B C D E F

PR

(B) 200

W Z LA . QUEChERS W:dild 1.3.4 S HIREUS
JA 2.0 g TOKBREREER 0.5 g EALSMFEATERT B, i
WK 85 mg Cis. 15 mg PSA HYEDENGHE . 45 B & 4
FioR, (ARG 7 R e IR LA 18 Fh i 75 2 mlii
KK 71.3%~116.2%, 28 Kl E & % £ 09 [\ i K L
243%~68.7%, H & 4 bW R M R R
126.1%~174.0%, JEHR T FERT 25 Fb 3L 25 K [ i ik
70.0%~111.9%, H 4 15 F E & # R 19 0l i 5 AL
28.7%~68.5%, UVLHAARG AL 20T IR A e IR T4 W 2
FIFE RN, MR EISCR,; ] Cleanert MC &I AHASH
R Ak U, e IR % e IR 56 5 4 A [T i s e ol 2 0
33 FhE R R IR E 71.6%~116.1%, {H FB, . FB,.
FB;. PCA. TEN, NIV I FUS-A 7 fhEFHHE R WAH
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Fig.4 Effects of different purification methods on the recoveries of 50 kinds of mycotoxins
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Table 2 Linear ranges, correlation coefficients, LODs and LOQs of 50 kinds of mycotoxins in 2 kinds of matrices

. TR JeR+

e g RIEEE ——— —
HLH R [ngmL) DUERE - LODs LOQs P& REL - LODs  LOQs
() /(ug/kg) /(ngkg) (P /(uglkg) /(ng/kg)
FB, 0.5~200.0  0.9955 Y=1.08x10"X-4.85%x10* 0.25 0.83 0.9964  Y=1.24x10°X-5.62x10°  0.20 0.67
FB, 0.5~200.0 0.9965  Y=1.92x10°X-8.79x10°  0.24 0.81 0.9955  Y=1.96x10°X-8.68x10°  0.18 0.62
FB; 0.5~200.0 0.9952  Y=1.41x10°X=6.54x10*  0.24 0.79 09957  Y=1.77x10°X-8.40x10°  0.15 0.49
AFB, 0.1~100.0  0.9987  Y=2.26x10*X+1.20x10"  0.04 0.15  0.9989  Y=2.34x10°X+4.51x10°  0.05 0.17
AFB, 0.1~100.0  0.9969  ¥Y=3.12x10°X+1.78x10*  0.06 0.18  0.9955  Y=3.64x10*X+7.29x10°  0.10 0.32
AFG, 0.1~100.0  0.9959  Y=2.90x10*X+2.25%x10* 0.04 0.15 0.9977  Y=2.74x10°X+2.17x10°  0.08 0.26
AFG, 0.1~100.0  0.9978  Y=2.07x10*X+1.40x10*  0.05 0.17  0.9954  Y=1.70x10°X+9.70x10°  0.09 0.30
OTA 0.5~100.0 0.9974  Y=1.77x10°X-8.03x10°  0.18 0.60 09977  Y=1.60x10"X-5.55x10°  0.16 0.53
OTB 0.1~100.0  0.9993 Y=8.04x10"X-1.76x10* 0.04 0.13 0.9987  Y=7.39x10°X-1.07x10*  0.04 0.13
OTC 0.1~100.0  0.9991 Y=7.30x10*X-1.32x10°  0.03 0.11 0.9984  Y=7.33x10*X-2.66x10°  0.04 0.12
DON 5.0~200.0 0.9996  Y=1.77x10°X+1.80x10? 1.82 6.06 09986  Y=227x10°X-6.47x10>  3.48  11.59
DOM 2.0~200.0 0.9958  Y=8.74x10°X+2.37x10° 1.05 3.51 0.9964  Y=233x10°X+9.36x10>°  3.26  10.85
15-ADON  2.0~200.0  0.9960  Y=1.07x10°X+1.34x10° 1.18 3.92 09955  Y=1.28x10°X+1.64x10°  1.32 438
3-ADON  2.0~200.0  0.9976 Y=1.50x10°X-1.09x10° 0.92 3.08 0.9992  Y=1.30x10°X+4.90x10°  3.33 11.09
FUS-X 5.0~200.0 0.9954  Y=1.35x10°X-2.86x10” 1.71 5.71 0.9954  Y=1.39x10°X-2.90x10>  1.21 4.03
T-2 0.5~100.0 0.9964  Y=2.76x10°X-1.06x10°  0.39 129 09957  Y=6.25x10°X+2.36x10°  0.27 0.91
HT-2 2.0~2000  0.9969 Y=1.06x10°X-2.59%10? 1.13 3.77 0.9990  Y=1.57x10°X+5.66x10"  2.13 7.09
SMC 0.1~100.0  0.9956  Y=5.34x10°X-5.14x10°  0.05 0.18  0.9979  Y=5.08x10X-3.00x10°  0.07 0.24
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CIT 0.5~100.0  0.9987 Y=1.86x10"X-1.82x10° 0.43 1.44 0.9982  Y=1.54x10*X-4.41x10°  0.33 1.12
PCA 2.0~200.0 0.9959  Y=1.34x10*X+5.75x10* 1.03 342 09989  Y=1.55x10*X-3.35x10°  1.47 4.90
VGM M,  1.0~200.0 0.9991 Y=3.89x10°X=2.00x10°  0.53 176 0.9978  Y=2.84x10°X—4.73x10°  0.35 1.18
TeN 0.5~100.0  0.9965  Y=4.88x10°X-3.32x10°  0.21 0.69 09964 Y=491x10°X-3.16x10°  0.16 0.54
TeA 2.0~200.0  0.9973 Y=1.06x10"X-1.83x10? 0.82 2.74 0.9951  Y=1.17x10*X-7.90x10? 1.21 4.04
AOH 0.5~100.0 0.9932  Y=9.23x10°X+1.42x10°  0.23 0.78  0.9954  Y=9.36x10°X+2.36x10°  0.37 1.23
ALT 1.0~100.0  0.9979  Y=1.96x10°X+2.61x10°  0.76 253 09978  Y=1.83x10°X+4.37x10*>  2.93 9.76
AME 0.1~100.0  0.9968  Y=6.48x10°X+3.72x10°  0.03 0.10  0.9995  Y=6.06x10*X-2.76x10>  0.03 0.11
o-ZAL 1.0~200.0 0.9983  Y=220x10°X+525x10°  0.11 038  0.9958  Y=2.20x10*X-6.05x10"  0.15 0.50
B-ZAL 1.0~200.0 0.9935  Y=1.35x10°X+1.56x10°  0.11 037 09962  Y=131x10"X-1.73x10°  0.17 0.56
a-ZOL 1.0~200.0 0.9995  ¥Y=5.39x10°X+7.68x10°  0.35 1.17 09973  Y=531x10°X-9.07x10>  0.45 1.50
p-ZOL 1.0~200.0 0.9946  Y=3.30x10°X+6.30x10°  0.55 1.82 09963  Y=3.06x10°X+2.09x10°  0.72 2.42
ZEN 1.0~200.0 0.9994  ¥Y=7.39x10°X+8.66x10°  0.10 032 09984  Y=6.80x10°X-1.94x10>  0.11 0.36
ZAN 1.0~200.0 0.9972  ¥Y=3.87x10°X+3.18x10"  0.13 042  0.9985  Y=3.64x10°X+1.85x10"  0.12 0.40
DIA 0.1~100.0  0.9973 Y=1.00x10"X-1.60x10° 0.18 0.59 0.9971  Y=9.93x10°X-1.65x10°  0.16 0.52
NEO 0.5~100.0 0.9969  Y=1.47x10*X-2.37x10°  0.15 0.50  0.9957  Y=1.30x10*X-5.37x10°  0.38 1.28
GLI 5.0~200.0 0.9978  Y=1.54x10°X+1.07x10° 1.62 5.41 0.9951  Y=2.02x10°X-1.14x10>  2.99 9.98
PAT 1.0~200.0  0.9978  Y=1.51x10°X+1.97x10>  0.38 128 09957  Y=1.46x10°X+7.74x10*>  0.18 0.60
VER 0.5~100.0 0.9975  Y=1.05x10°X-5.45x10>  0.26 0.88  0.9981  Y=1.00x10*X-1.64x10>  0.28 0.92
DA 0.1~100.0  0.9981 Y=5.52x10"X+1.66x10*  0.04 0.12 09998  Y=4.88x10°X-4.19x10>  0.03 0.11
DB 0.1~100.0  0.9957 ¥=3.90x10"X+2.36x10° 0.05 0.16 0.9984  Y=4.13x10*X-2.71x10°  0.04 0.13
ENNB 0.1~100.0  0.9981 Y=1.82x10°X+6.96x10°  0.04 0.12  0.9995  Y=1.82x10*X-3.86x10°  0.03 0.12
BEA 0.1~100.0  0.9960  Y=6.33x10X+2.56x10°  0.05 0.18  0.9972  Y=4.82x10*X+1.51x10°  0.05 0.16
ENNB, 0.1~100.0  0.9967  Y=1.88x10X+2.34x10°  0.05 0.17 09951  Y=1.69x10*X+1.17x10°  0.05 0.17
ENNA 0.1~100.0  0.9950  Y=1.07x10°X+9.67x10*>  0.05 0.17  0.9957  Y=8.43x10*X-1.50x10°  0.05 0.17
ENNA, 0.1~100.0  0.9962  Y=2.48x10°X+8.05x10°  0.04 0.14 09963  Y=221x10*X-2.91x10>  0.05 0.16
FUM 0.5~100.0  0.9995  Y=3.16x10°X+5.79x10>  0.15 0.50  0.9958  Y=2.79x10°X+8.34x10>  0.18 0.59
CIT-R 1.0~200.0 0.9997  Y=5.24x10°X-1.16x10°  0.09 0.31 0.9964  Y=4.81x10°X-3.07x10>  0.09 0.31
RC 0.1~200.0  0.9957  Y=7.00x10°X+3.06x10°  0.04 0.12 09960  Y=7.94x10*X-4.16x10>  0.05 0.17
NIV 0.5~200.0 0.9955  ¥=7.52x10*X-2.11x10°  0.21 0.69 09984  Y=7.43x10*X-2.65x10°  0.18 0.61
FUS-A 1.0~200.0  0.9966  Y=7.08x10*X-3.73x10*  0.33 1.09 09956  Y=5.88x10°X-2.60x10*  0.29 0.97
WOR 1.0~200.0  0.9993 Y=1.24x10°X-1.48x10? 0.38 1.28 0.9990  Y=1.36x10°X+4.02x10>°  0.38 1.26
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#3 50 MEEEERAE 2 MERTHTHEREFN RSDs (n=6)
Table 3 Average spiked recoveries and RSDs of 50 kinds of mycotoxins in 2 kinds of matrices (nN=6)
M Ny , a3 : JEIR T
/(ug/kg) 1%/ % RSDs/% Bl /% RSDs/%

FB, 0.5/2.5/5.0 87.7/81.6/93.6 3.39/6.22/3.95 81.5/83.0/79.6 3.66/8.77/4.69
FB, 0.5/2.5/5.0 90.1/96.7/91.8 5.45/5.38/5.14 83.9/85.5/88.9 8.26/3.24/3.03
FB; 0.5/2.5/5.0 96.4/84.7/91.9 2.37/7.19/5.62 77.2/83.7/83.8 2.63/0.68/2.95
AFB, 0.1/0.5/1.0 81.7/94.5/87.7 5.11/3.35/3.10 90.2/87.5/90.3 7.07/3.34/2.23
AFB, 0.1/0.5/1.0 97.0/105.8/99.2 4.13/3.30/2.41 90.6/96.7/83.6 7.86/1.76/3.17
AFG, 0.1/0.5/1.0 92.8/106.0/107.6 4.86/2.40/2.10 95.2/89.6/99.9 6.59/1.59/2.07
AFG, 0.1/0.5/1.0 77.1/84.9/82.6 6.17/8.94/7.86 108.2/107.6/103.3 2.15/2.08/2.00
OTA 0.5/2.5/5.0 81.0/81.0/86.8 4.32/2.86/0.45 119.3/113.9/111.7 7.76/2.17/1.49
OTB 0.1/2.5/5.0 98.4/102.5/95.2 7.68/4.73/3.27 99.2/96.6/90.5 4.61/1.45/1.88
OTC 0.1/2.5/5.0 83.2/84.9/90.7 8.33/1.99/3.52 96.8/92.8/87.5 7.04/4.36/4.20
DON 5/25/50 115.0/109.2/110.9 2.11/2.55/5.39 88.1/93.5/94.3 5.05/2.37/2.30
DOM 2/10/20 87.7/81.7/83.7 8.12/4.71/5.60 93.8/98.0/95.7 4.83/1.14/1.91
15-ADON 2/10/20 77.1/76.6/82.3 3.20/7.37/7.18 115.1/111.9/119.6 1.13/2.78/2.14
3-ADON 2/10/20 77.1/81.2/81.4 8.27/8.95/4.68 101.4/89.8/93.7 3.27/2.08/1.05
FUS-X 5/25/50 103.8/98.6/108.8 4.32/0.60/2.22 93.4/89.4/90.3 4.68/0.92/1.63
T-2 0.5/2.5/5.0 102.0/110.2/106 5.11/3.88/4.73 100.2/102.0/95.7 3.50/4.62/4.46
HT-2 2/10/20 88.9/80.9/83.5 3.55/3.24/3.09 86.5/97.1/85.1 1.30/1.29/3.39
SMC 0.1/0.5/1.0 83.2/81.8/86.7 4.97/6.65/6.72 93.1/92.9/93.2 3.96/3.96/3.92
CIT 0.5/2.5/5.0 94.8/102.2/92.9 7.96/3.39/3.01 108.8/110.2/114.5 6.74/1.57/1.39
PCA 2/10/20 115.3/112.9/108.1 3.99/6.27/5.59 107.2/112.0/105.3 6.26/2.70/3.75
VGM M1 1/5/10 108.0/104.0/105.1 3.61/7.73/2.63 96.1/96.0/100.9 4.58/1.99/1.65
TeN 0.5/2.5/5.0 88.3/84.1/84.6 7.78/5.70/6.71 94.8/92.9/94.4 9.02/4.08/4.82
TeA 2/10/20 94.3/102.1/101.3 5.41/3.03/7.65 92.2/88.3/91.7 6.43/2.73/3.76
AOH 0.5/2.5/5.0 80.6/82.1/90.7 2.05/2.79/6.01 78.0/80.6/77.7 2.35/1.67/1.81
ALT 1/5/10 83.0/82.8/84.8 8.23/2.90/3.29 76.6/77.9/76.3 5.91/0.93/1.37
AME 0.1/0.5/1.0 93.4/90.7/90.0 3.90/2.87/2.51 90.9/84.1/88.9 7.10/1.91/2.49
a-ZAL 1/5/10 83.5/77.9/87.1 2.68/4.39/4.93 108.4/107.3/111.5 2.20/1.86/0.66
p-ZAL 1/5/10 107.1/111.9/107.5 7.33/4.51/7.64 106.1/99.6/111.3 5.32/5.70/4.56
a-ZOL 1/5/10 112.1/114.2/118.4 2.67/5.61/1.18 112.8/108.8/102.7 5.43/5.31/5.51
p-ZOL 1/5/10 87.1/94.7/93.5 2.02/6.63/7.82 112.4/112.7/112.0 3.10/2.42/2.78
ZEN 1/5/10 91.4/85.8/88.6 7.33/7.24/2.49 89.0/97.7/91.5 6.19/3.97/3.94
ZAN 1/5/10 92.2/91.1/95.5 8.05/1.46/4.15 91.4/99.2/101.0 6.29/2.10/1.90
DIA 0.1/0.5/1.0 113.7/119.3/111.9 6.37/4.76/1.06 94.0/98.7/92.2 3.84/1.53/2.20
NEO 0.5/2.5/5.0 93.2/94.3/96.9 7.61/8.60/5.21 83.9/78.4/82.8 2.24/4.11/3.91
GLI 0.5/2.5/5.0 81.7/86.9/86.3 8.14/5.22/5.42 99.7/100.8/96.6 8.52/2.52/2.55
PAT 1/5/10 95.2/92.4/85.2 2.94/7.64/3.38 81.6/78.0/77.0 6.90/3.98/3.03
VER 0.5/2.5/5.0 103.1/98.2/104.3 1.04/4.02/2.96 108.5/113.8/111.1 5.69/3.50/3.57
DA 0.1/0.5/1.0 89.2/87.3/93.9 2.23/3.81/5.38 103.9/103.3/96.1 3.73/2.97/2.40
DB 0.1/0.5/1.0 88.3/98.0/89.8 2.06/4.23/2.63 115.2/113.2/108.4 7.19/3.98/4.55
ENNB 0.1/0.5/1.0 88.9/92.4/102.2 3.67/4.94/3.31 97.1/99.3/101.7 2.78/3.09/2.40
BEA 0.1/0.5/1.0 93.5/95.0/100.9 5.20/0.99/2.80 92.1/94.5/95.7 3.55/2.80/1.79
ENNB, 0.1/0.5/1.0 113.5/104.3/115.1 6.64/0.60/2.58 90.4/92.7/92.2 5.87/1.45/2.73
ENNA 0.1/0.5/1.0 108.0/110.1/95.5 6.46/7.53/3.58 97.2/98.1/91.0 3.38/3.09/2.66
ENNA, 0.1/0.5/1.0 105.5/100.4/106.4 8.26/2.65/6.95 106.2/98.1/102.1 2.38/0.35/1.08
FUM 0.5/2.5/5.0 79.2/79.8/85.2 7.14/2.47/6.67 81.4/81.2/82.9 6.73/1.37/2.44
CIT-R 1/5/10 83.4/85.8/84.0 2.36/4.51/6.63 105.4/102.9/107.8 5.38/3.19/2.71
RC 0.1/0.5/1.0 80.9/85.1/79.1 2.06/8.39/6.04 105.4/97.4/100.1 8.75/2.76/1.90
NIV 0.5/2.5/5.0 84.6/84.8/80.2 6.76/6.20/7.14 86.4/81.3/83.5 6.38/4.18/3.51
FUS-A 1/5/10 80.7/79.9/84.1 6.03/7.82/2.02 95.9/97.6/101.8 7.54/1.38/0.99
WOR 1/5/10 105.5/103.8/95.8 3.66/2.57/4.41 85.9/85.8/82.7 4.84/3.94/4.19
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Table 4 Determination results of the mycotoxins in real samples
BB Je RS TR Bz JeHR TR A Je R TRz
sx s THER KRR PEER  RmE PEER BRE PHaR
/(nglkg) % [(nglkg) % /(ng/kg) % (ug/kg)
AFB; - - - - 9.1 0.82 12.5 0.42
AFB, - - - - - - 12.5 <LOQ
OTA - - - - 18.2 4.41 9.4 2.05
PAT 10.0 <LOQ 10.0 6.41 - - - -
CIT - - 133 7.12 - - - -
DON - - - - - - 9.4 <LOQ
DOM - - 6.7 3.24 - - 21.9 13.51
15-ADON - - - - - - 9.4 <LOQ
3-ADON - - - - - - 6.2 <LOQ
FUS-X - - 13.3 <LOQ - - 21.9 6.12
T-2 - - - - - - 9.4 2.13
AME - - 16.7 13.41 13.6 5.14 18.8 2.45
TeN - - 10.0 4.23 - - - -
TeA - - 20.0 12.96 18.2 10.32 18.8 7.81
AOH - - 20.0 13.24 9.1 3.21 18.8 1.83
ALT - - - - - - 3.1 1.52

TE: - FR AR .

3 4 i

AT BT R A A UL AT AL 345 5 UPLC-MS/MS
KA, RSy 1 AT TR A SR 5 e IR B Tl Al = 50
FRECR R R RN ik 2 AR s . RBUE & . 45
S, 18 TR IR B LT & o A R R 0 R R A
AR GE BRI . SEBRAR S A A B, TR R e R A it
R 16 FECERER, WA FEMAAAE TS e g, H5
KR FEEAAET R . I, RIFIRIRAERYC. T, 44
G AAAE E SE R TS Y XU B AR, BSR4 FL A
Bl o AT XX — IR, 2 1 AR iR A A v
FPE AR BT S B K il it rp LI AR SR R A R
T R A G, DUBIRE S R R IR R T b B R R
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