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7 EARNLZRRMEE-FRAEETESKRT OMNAR SR AN T &, FRFRIUEH ., #H7T XA
G R ST, A2 10 mmol/L A AEER - LM iR AR IR, Bm N R AT, BB LFRER C A
MR AT 43, YA ACQUITY UPLCBEH C g &4 &, RALRELEHTEH, AL MBI Z, A
FORMEEAFEBRIMTERE, ERAN, ONAAEFZASmin FRAREEI BN, EEAKRELANE
RIFEMERX A (R>0.999) , Fiktyth ik (SAN=3) # 0.004~1.676 nglkg, T &M (S/N=10) # 0.014~5.587 ng/kg.
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Simultaneous Determination of 9 Mycotoxins in Fruits by Ultra-
performance Liquid Chromatography-Tandem Mass Spectrometry
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Abstract: An ultra-performance liquid chromatography-tandem mass spectrometry method was developed for the
simultaneous determination of 9 mycotoxins in fruit. Sample extraction, purification conditions and instrument conditions
were optimized. The samples were ultrasonic extracted with 10 mmol/L citric acid acetonitrile solution and salted out by
adding NaCl. After centrifugation, the supernatant was cleaned up by C,; sorbent and separated on an ACQUITY UPLC
BEH C,g column. The analytes were detected in the multiple reaction monitoring mode after being ionized by an
electrospray positive ion. Quantitative analysis was performed by the external standard method using matrix-matched

calibration curves. The results showed that all the 9 mycotoxins were well separated in 5 min. The coefficients of
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determination (R*) were greater than 0.999, suggesting good linearity of the method in the mass concentration range. The
method limits of detection (3S/N) and limits of quantification (10S/N) were 0.004~1.676 pg/kg and 0.014~5.587 pg/kg,
respectively. The recovery experiments were performed with peach and cherry samples at three spiked levels (low, medium
and high) were 84.5%~113.2% with the relative standard deviations were 0.7%~4.0% (n=6). This method was used to
analyze the contamination status of 9 mycotoxins in fruit samples (strawberry, cherry, grape, apple and pear). The results

showed that beauvericin, patulin and Altenuene toxins were found in cherry and grape samples, and their contents were

ranged from ND (not detected) ~12.47 ng/kg. The method is proved to be stable, accurate, sensitive and rapid, and can meet

the requirements for the analysis of 9 mycotoxins residues in a variety of fruit samples.
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KSR FR E JE B 5 L B LH AR 4, HAE
FEA R JEBH LR G I T W s sy B i b, JUHE
TES ZE A BT e a), 52 B gL mg =
AP B EAA BRI IR GRS M . HBY, 228595
YK R B 3 A BRI 55 32 (4 ternaria toxins,
ATs) . B2 (Patuline, PAT) | #EHh&E:2Z A(Och-
ratoxine A, OTA) | 1% %5 3% (Citrinine, CIT) 551*),
K BAMMEENE . IIGEENE . Bomtk: | BoitEs =
FhagE, Al AR PN 4R, 45 NS Bl K s
FHo WA, —HLOR, AMTES RS A E—Em
TRIX, AR FLBRAR A2 AR BrE A BV AT LR E B 42
Sk, ABFSE IR, S8 A AU R 0 AR R 25 52 L
BEARGL I A B R, UNGEEASFEeE AT (i /K SR PYER AR T
TIZMICH] A8k, BANGRE o b 45 X 5 BRdg
Z; OTA fh2gitafase, B Sikm 44 F
MELLSE 4253 PAT 2 )8 . 5855 60 A fh
FLPR IR BACET ™, XL BB V2 15 G A6 . R
P R PR, HAEVR MR R L i Ll 2 b A2 e A7
FENT, B EE FR T YL 990 FIME DA R A 35 xE LA
IE

BT HEWEE R EE, R 2 E AP ES S
T AH R YRR 5= A o RSy B R vk, FRIENE GB
2761-2017 & e 4 = bt B 5 T A RE R R
)T HIFAAE, PAT AELLSEIR | AR Sy 5ok iy il i
FcRIZEE S PBRIHE Y 50 ng/kg!'™ ., GB 5009.185-
2016 B L 4 FE SR B T R a2 I E ) o)
I3l LA RORH €2 3i% - 53 356 5T 35 725 (liquid chromatography-
tandem mass spectrometry, LC-MS/MS ) Fll =1 2 W& A8
14, §i% 7% (high performance liquid chromatography,
HPLC) KNSR | thiAd A Ho kil i v 89 PAT 54,
H LC-MS/MS %, AN Al AR FH AN R i Ak B 5 15 1Y
i H PR (1limit of detection, LOD) F1 7€ & FE (limit of
quantification, LOQ)43I>/7 1.5~6 pg/kg. 5~20 ng/kg;
i J§ HPLC £ AL FE 19 LOD 2 6 pg/kg. LOQ
A 20 pg/kg, B AERAREFER LOD A 12 pg/kg.
LOQ 7 40 pg/kg!™, Ak, SN/T 4259-2015(H 117K
SRR S HP A RS A R EE 2R AT E M LC-MS/MS [H]
AN 4 Fh ATs, 3 T2 BY 4 . Btk . A
TSR, ik E R4 10 pg/ke!™ s

TEXT EL PR 3 3R R H AR IR ZE i, BT Huikny
PP T A O R AR 5835, YER I PR i A

A 22 CLIEAS R ' TR 2 S Ay T,
o SO FH B,33% 25 (ultra-performance liquid chromato-
graphy, UPLC) . HPLC 5 /E R = 9t (i 2 AR 1948
2%, JUH 5 B, FEAE SR 3 BSRE 1 R AT 1Y
REGPUE | METE, © SRR B B 2 AT 4
AT SEREPERE AT s SR, IR Ty vAwTALEE
FRAEZEBA, MELLH B RHEEAFET PSRRI, QUECH-
ERS 1F 25— 24 00 = A B R B4 Ab 7 v, BRI A

R F /KRR P EEFEREN .. 86 U588 H

QuEChERS J5 #4544 UPLC-MS/MS 8% HPLC-MS/
MS Gl R SEIREOT AR R AR PR

HRf) ATs S PRI, Horp, SRR S B ATs 19 LOQs A
0.02~1.0 pg/kg, HKRpZFp ATs (1) LODs 24 0.11~
12.4 pg/kg. 5KHESE G X QuUEChERS i TRAGHE, R
FHBTBIBRIK 7] 4A B 53-TF0f, 357 T UPLC-MS/MS
[] B A 0 =9 2R e HCH] v ATs. PAT. OTA 2 7 Ff
FERME =S4T L, 4883 LODs £ LOQs 453l
A 0.02~1.80 pg/kg. 1~5 ng/kg.

R 2t % B K IR h 2 Fh ATs JF ANy
ST, HFKRAEAERKEE . RIBOINT. . s 4
R, Z 2R E ST RIS R
M, A 8 9% 2% 5 F1l ) QUEChERS J5 7% #l1 UPLC-
MS/MS AR P, -G | b7 2 A%
JERE S A TRA, TS T 2K R b 2R B
B2 BRI A4 vk, PR B SR R ALK SR 9 Fif
HPEE R, EARIERS S ISR OL T, @4k A b3
AR, A L A R A KRR . ST ast e e | S
FHYERT S5 a3, SEE /K SR o 2 B B 2 A P e
P A, DAK A W | PG SR TR 2220 4 HE R
2R 75 e XU R A FE AR AR S
1 HRSA®
1.1 MR5E

9 P FERARMER I SO WL 1 st
SIS EYIBHARA R R Z0F @ikl 56

[F Thermo Fisher Scientific 2\ #]; MR . 7 EL. &
fiR%k  Arhrel, i e A AR RMHE A BRAS B ok
iR EE . & b sbral, SRRy (AL s Bl &
AR F Ak BEEFIT 18.2 MQ-cm, Milli-
Q MBI A AL ERRE e 13 mm>0.22 um,
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i R AT RN 7]; ACQUITY UPLC BEH C,q (1%
4 (2.1 mmx100 mm, 1.7 um) . ACQUITY UPLC
HSS T3 @iEtE(2.1 mmx100 mm, 1.8 pm), ACQUITY
UPLC BEH HILIC {Aj%f4:(2.1 mmx100 mm, 1.7 um)

3 FE Waters 242 w5 1 /\BE FE Ak B s G EIL (Cg,
60 um) . 4, — B& -N-TN &t 5 S b £ B ( primary
secondary amine, PSA, 60 um) H A58 F] 5 Bk
PRk, S, BY. AR RIAGAERES  dbatii A ORI,

ACQUITY UPLC I-Class BARERHAY . Xevo TQ-
S %A (B A3 HE 15 55 25 T (electrospray ionization,
ESD) R M Masslynx4.1 Bya4-BERST) S5 E Waters
Z5Fl; GL-20G-11 B SR IR B OoHL. iS4
{48 FE20 RIS2E6 % pH i+ Hi1: Mettler Toledo
INF]; BSA224S-CW BIHL-FRKF  JEGE 0.1 mg, FE[E
Sartorius 2 ] ; PL2002 # iy 7K °F  J&& 0.01 g,
It 1= Mettler Toledo 23 & ; Milli-Q #B4li/K{Y &
Millipore 2\ 7l; ZD-85 #IS B fHIRIR G ar & M E
B2 PR s QL-8BB RIS M T H:
ML IRA S il 38 A RS 7] L18-Y915S U Sh A5 ik
Bl JURHBR A BRAF] .

1.2 LWHE

1.2.1 W] TRG PRSI 53 IS AR
i) 9 Fh BRI MER W T 10 mL &EH T, A
i i AR BRI T A B2 LR, 15 2R S ARE TR
W, Hop PAT BB ¥R BE SN 500 pe/L, HoAy 8 P ELEA
BEREWREYN 100 pe/L.

25 HERVE: 3 BRI B 9 M R
FARE R, F IR 1.2.2 A TR SR AT AL B, )& as 3t
SR A

FEIR G AR HEE W : 53 0B B — @ AR R 9 Fif
BB REAAMERR T 10 mL IS, InAGE B2
AL TV MR TR 2 25 B RN LR, Tl A [e] e
M 2N B R SR TAES W . P, PAT m9bsnifE
TAERIZRME S 5. 10, 50, 100, 250, 500 pg/L, FH:
4% 8 FRE B R MIbRE TAERZRME R 1. 5. 10,
20,50, 100 pg/L.

10 mmol/L AR - LG : FREL 1.92 g (FE
2] 0.1 mg)FEIET 1 L 28, INA ZNESEITER
1.2.2 FERATAEEE S SCHE [4, 24] TRORTAR RS
ATt Ak, BARADR : FREX 10 gCRE#G 3 0.01 g) &)
FAAFEE T 50 mL B0, IA 15 mL 10 mmol/L
TER-CIFERE TRIBERIRG S TIRY
10 min, FEHNAMET IS 3.0 g EALEN, IHHEIRY 1 min,
5000 r/min Z5.0> 5 min. WHL 6 mL AHIAHE T A&
300 mg JO/KBREREE . 200 mg C g BY 10 mL BS.LA T,
WEIRY 0.5 min, WiIRFHE 5 min J5, & 0.22 pm A
HLVERETFARE S, AR 5347

TR BHAAAE SR AL B PeECAAKG A B 9 Fh EL
FHEE R AVEES,, 7E 50 mL 2504 P AREL 10 gCRS
2 0.01 g)SPARAE, 43N AAR. T & 3 I EEIK

SEITR AR E R (ARSI R LR 4), #2208 R
Jr A TR S AT
1.2.3 @i%ksff (A%t ACQUITY UPLC BEH
C,g FE(2.1x100 mm, 1.7 pm); FE#R: 40 °C; FEFEH.
2 pL; Fiii: 0.2 mL/min; {3 #H: A S 25, B A
0.05% H PR -7K % W s A6 BE VRN : 0~0.5 min. 90%
B; 0.5~1.0 min. 90%~40% B; 1.0~3.0 min. 40%~
10% B; 3.0~4.0 min. 10% B; 4.0~8.0 min. 90% B.
1.2.4 JRREEM B BESL HE IR, s
RIS, B HE: 2.5 kV; B TURIEE: 150 °C;
HESLHLE: 30 Vs B AUIREE : 350 °Cs B 51 i
Hr: 650 L/h; RlfFEEA<: Al s A A= 22 i iy W
Il (multiple reaction monitoring, MRM)
1.2.5 sEMERE A5G TSR TS BT, SR
FHWA AR - 3 T MR e B, DA R 555 . Fa
RE BB 19 T o b (my/z) AR 52 S 1, WA,
UGk, T T B TR e R .
1.3 #EAIE

i1 Waters Masslynx {{#5AC B T AE W REe it
ATBR R S . g, FIH Excel #X44UE1T
BRI R EIE L4
2 GBR5HH
2.1 FUEEHHIMRL

TR G AR W EAEERE, AR S PR, S
X 9 F HER¥3E4T Q1 MS Scan BB T4, ifiE —
R TR RS TR S er B (mv/z) IR AR FL R
JE, 1538 HAr P B F ARS8 KB PAT 7&
BB TS W RN AEL =, 43 B TSl [M-HT;
R R A= o7/ B S T ol = il S DA (= = N
BEA 43 T 8 1% 5 [M+NH,]", ALT. TeA. AOH,
AME. TEN. OTA Hl CIT ¥} [M+H]". HKLE Q2
MS/MS daughter Scan F & F I35 =0T #4714
JRIEFH, M-S e PR P RRAE B X, AR LY
s | R AT MR S T A BT T LU AR B B T
VR Y NG N B 7 A £ = S B (SO Dl e oS R I A Y 2
e, T TS S40, 9 PP E P EEE MRM iS4
W31,
22 BIEEHHIMRK

ARHFFE L E T CQUITY UPLC BEH C g #F .
ACQUITY UPLC HSS T3 £ #il ACQUITY UPLC
BEH HILIC #1:%] HArP )5BSl . S50 2, fili
JH HSS T3 #:0t, ALT Fll TeA WEHL 524, Wi w7 {8 5
{[%; {8 ] BEH HILIC A8, ALT. PAT. TeA =#{k
BIIAS H 1 1 BEH C, ¢ HEREASLE 5 min NEEET
WA ES o PRk A, HAGERITE NG FK, ik 2 BEH
C,s HAE BT it .

Plaizk . R, R 3 FhoKARFIEE . ZNEM
P HUAHT 6 4TC EuAE R e shAH, 2031 9 Fi
PREE 2R M9 (04 o0 25 MG L, ERARAS IR R shiAR A
FATE PR R B . LIRSS IR, DAAliK
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Table 1 Mass spectrometric parameters for 9 mycotoxins

M 5 RHIE gml) A (min) — m/; s HULIEY) e V)

. %% 2% (Patuline) PAT 100 2.30 153.0 81.07/108.9 -15 —11;-7

1 # 2 (Beauvericin) BEA 100 4.89 801.4 244.2°/262.2 30 35;20

24t A (Altenuene) ALT 10 3.09 293.1 239.17/257.0 30 20; 15

A AR R R AR ( Tenuazonic Acid) TeA 100 3.46 198.2  125.0/139.0 30 18;20

A ER (Alternariol ) AOH 99.9 2.89 259.0 185.07/213.0 30 28;25

AT B PP Bk (Alternariol Monomethyl Ether)  AME 100 3.50 273.1 128.0/258.0° 30 35;35

J#%# & (Tentoxin) TEN 100 3.04 415.1 256.0/312.1° 30 20;20

i# il 857 A (Ochratoxine A) OTA 10 3.52 404.1  239.1'/358.1 30 25;20

1% 7 8% & (Citrinine) CIT 100 3.14 2512 191.1°/205.2 30 25;20

e * R E R BT,

LREE 2 FhoKAH AN EE . 20 2 Fha dAEE & AT GG, M IREETRAN, T X R T e,

Hf, OTA. ALT. CIT Fl TeA IR 2, HFEEFIR
BUERAR. i S G YR R B, KA InA
R R IR IS, B0 9 Fh BB 85 R IGETE X FR TS 2
A s, I ELm N AE RS F - FE R /R AE R i 3h
FHET, TeA 1 ALT WEIE ™ E 46 2, 117 205 -F R /KA
S SHARRT I JC LIRS, (R, e L 20 - PR K AV
S S AR R o 3E— 2 0k R MR JE (0.01%.
0.05%. 0.1%) , M s AH R 215 -0.05% H L2 7K B,
O Tl L BRI B 2R A CEL T U RS TR 187 54 3 4, 4% B F )
Faxe, RS HELS B MRM (a3 & LAl 1,
2.3 RGNS

REF IR TR D TAVIER, NG
2 H AT R FH B PR G772, F s b i B
U R, SRR S T R L 15y . IB T . (RS
JEAEECH SR, BUE R B T A R e, SR TS S
FRHTFLFARRY T REICEEEGA T pH REHE =Sy
T 22 AR MR DR 20727 PIAR S EG U S T &
Jii . 10 mmol/L #74&R - NE™ . 10% FFiR- 2 JE00 Fn
0.1% Z1R-Z 5714 Py BUgs I o Fh B 5 15 32 42
B A5

ZERANK 2 frR, R4l Z G PEEUR, BEA [H]
R 136.7%, TeA I 76.4%, Foaqy 7 B ECEE
TFZE RS 81.6%~104.1%. X ZNEHAT 3 FhAS
[H) 2 B 1 R 16 )5, BEA [EIBCR 53 I REAR R 90.6% .
85.8%. 86.8%, TeA Al iz 3 43 J| $2 & 2 90.7%.
78.7%. 86.5%. LA 10% % -2 )5 A RS A,
PAT [l ZE A, S 74.2%0 SR 10 mmol/L #7452
BR-Z 0+ 0.1% LIFR-ZEHREET, 9 Fh B M BE 2R i M
RSN 86.0%~97.9% . 81.5%~92.5%, 5 JEFFy
PR T S 22 B EAAR, BRI 10 mmol/L #745ER- 2,

SR ARG

24 BTIRNEE

TERE E R R, CRPE P A ER  AHL
I . WIS o . W2 o S S i A HR L, AN
{2 FEmR 2 H AR AR, t o Xt (a3l | i RS0

227 QUEChERS # AR 5 i 4k I vk, i85 FH B
PSA F C g M7, C, g VE AR M I B GE 2 12 B
FET A AR R T, A5 R BRAE S T AR T . PHIS
EHVALEY); PSA J2—Fhisirh e B 551, 45t A
PANEIE, A DA T SRS & R BRI T oKL &
Y. BHLE. AFELSE, RS ELE T AFHERN
PSA Fl C g LT BEZR BRI .

ZEEANE 3 s, 78 100~400 mg JHE F A PSA
X AOH. TeA. OTA Tl CIT 4 A [ F42 BE 19 W7 [,
H B R Hy 22.8%~68.4%; 1M C,q BTS2,
MR 200 mg B, 9 Fh B B 2 09 IR B AE,
Sh 88.5%~108.9%., skFEHEM | T R GG LR
/S 2R B R RO AR, LR
C,¢ WAt Ie , 22 Fh B A 35 21 19 [ 3R 4350
75.6%~111.8% Fl 77.5%~103.7% =2 [8], 4% 55 ik
BHo KL, ARSLEEA 200 mg C g T fLAbEE
2.5 EFRMM

PPN BT RON , SR FH B AR S AR 2 A
ELEEEE T 9 P HAREERTE 5 MK R iE S
T/ IR (signal suppression/enhancement, SSE ),
SSE fH KT 1.2 FnTrAe 3L g sasg, /N 0.8
INATAEIERAMHREON, 46 0.8~1.2 22 7] P4 g JL oz
REFEMAS IO 2 25 S an & 2 s, 76 5 kR
FER R, PAT. ALT. AME F1 AOH &5 ifill 5 h7 i
Wi (<0.8), TEN. TeA & It £ 5 &g 7 B i (>1.2) 3
CIT A AEAEBRATE St v L B i &0, W i ; 117 BEA F
OTA, 7E 5 PR HEAE Sl o 14 26 T 40, 1 78 T 4223291
1P (0.8~1.2) o PRIIHAR 262K FHAS R B4 MR It £
W TRE R, DARMEIR TSRO
2.6 FIEFUIIE
2.6.1 FFHLHILEMEFZR . LODs fll LOQs  Huzs Fsk
e, FE IR 1.2.2 FEATRE SN HTAL 3, Fe ] — Rk 3
ML IR AR E TAER, EALIMSE IS, 533 Lh 9 e
PR 3R Y (i 0 T R U A AR AR (Y ), X 1) o e v J 3
SRS ARRR (X)), FEATLRPE VA 5HT, TH EE 7 F2AD
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S 150
< 100 , pAT oPAT  ©BEA  aTEN
= o sOTA  ©ALT  @AME
-?H.——v = 8 AOH s CIT 8 TeA
= 0 . . . . 100+
= 3 4 5 6 B
IRFE] (min) =
~
S
< 100 50 F
i ALT
4 50
“
) . . . .
= 3 4 5 6 0 L 1 5 3 P
S [E] (min)
— FRIGH
o\o e /,
= 100 AOH K2 ARG O Fh R R MR 2R
H_; 50 J\ Fig.2 Effects of different extractants on the recovery
% 0 3 4 5 ) of 9 mycotoxins
] (min) T 1 W 2. 10 mmol/L #74R - i 5 3. 10% W iR -2 ) 5
~ 4.0.1% LIR-Lif
S
- 100 AME
= oo 150 OPAT OBEA  BTEN
H B80TA ALT 8 AME
g 0 ) ) ) ) BAOH OCIT B TeA
= 3 4 5 6 _
I [E] (min) S 100 + TR
- ‘Eﬂa— ¥ ; A E\ i
< 100 TeA = : \ 5 2
i : \ 5 =N
a 50 50} ; \ : =N
Z : \ : =N
= . : : ; 3 ; =
= 3 4 5 6 ; N ; 0 &
1] (min) o LLLEES B | EE N | U TN
& 100 200 300 400
;\; 100 TEN C\ LRI (mg)
# 30 j\ 150 -
B, , , , OPAT OBEA  E®TEN
= 3 4 5 6 BO0TA ALT & AME
1] (min) ® AOH 0 CIT B TeA
< 100 TA ST % 1
M o ﬁi’ T= l"q' == =
4 50 - N
Z o - - - - 50p HEN : :
= 3 4 5 6 NGB : .
] (min) = 58 | NS
S SN B ENE B¢ B! 8
< 100 0
;& BEA 100 200 300 400
— 50 ]\ PSAHEF I (mg)
o0 : : - p B3 R 9 Bl R R MR AR R
] (min) Fig.3 Effects of different purification reagents on the recovery
= for 9 mycotoxins
S
M 100 CIT
# 50 /k 29 FEERER MO
_EE 0 : : , ! Table 2 Matrix effects of 9 mycotoxins
3 4 5 6
I} [H] (min) SSEfi
et 3 # i
Bl 1 9 FEH#ER M MRM (A% " "PAT BEA TEN OTA ALT AME AOH CIT TeA
Fig.1 The MRM chromatograms of 9 mycotoxions BE 070 096 139 109 075 076 072 083 146
FHE BB, ARSI L (S/N)FIE LOD(S/N=3)FI BHE 065 091 132 1.00 068 070 065 077 136
; - WE 0. . 1.2 : . : : 87 12
LOQ(S/NZIO),éﬁ%ﬂ%:ﬂ) PAT 1 h 28 e B2 45 [l " 0.68 0.93 7 093 073 065 076 0.87 8
e N s . ¥R 073 087 121 092 066 068 072 082 129
HH biﬂ%xlﬂ, BT PAT HBREKCE /D( % 059 085 136 1.13 071 063 069 081 131

ar AR AE R 2R o & HARPITERS A BTid W B YL LN,
UEETEITRR S BT e I R ARG R, R AF 0.9991~
0.9999 2 [d] ., PAT BJ LOD F1 LOQ 43 51~ 1.676.
5.587 ug/kg, i /& GB 2761-201713 1 GB 5009.185-
2016 MUERIMEZSR . HE 8 FPEEFEERAY LODs

>k 0.004~0.122 pg/kg, LOQs 4 0.014~0.406 pg/kg,
FHHBEZHMIET SN/T 4259-20151%1 th# 5249 LODs,
A 7 1 B B 1 SRS R R - B M e Sy
e .
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#3 9FERERMLEMVIF . LODs Al LOQs(n=6)
Table 3 Linear range, LODs and LOQs of 9 mycotoxins (n=6)
N oy M (pg/L) LMD RE R? LOD(pg/kg) LOQ(ug/kg)
PAT 5~500 y=1.567x+9.088 0.9996 1.676 5.587
BEA 1~100 y=51525x+145557 0.9991 0.011 0.036
TEN 1~100 y=28502.2x-9701.1 0.9998 0.021 0.071
OTA 1~100 y=58099.6x—80489.7 0.9999 0.004 0.014
ALT 1~100 y=3042.5x+8282.8 0.9999 0.008 0.026
AME 1~100 y=5133.1x—1272.5 0.9999 0.016 0.054
AOH 1~100 y=7200.3x—13125 0.9997 0.033 0.110
CIT 1~100 y=15756.1x+21228.4 0.9992 0.026 0.087
TeA 1~100 y=7062.3x+6883.9 0.9999 0.122 0.406
2.6.2 MR SKEERE B FIREFERE & 2.7 EFFHERNE

A, X 9 FRECIHBERVEA TR, . & 3 HREEKOP
FAIAR [BNBCSE 56, FEARAL O SEEG 454, B ndsoK
SPEEIME 6 IR, 41 TS iR B FIAE X bR v
2= (relative standard deviation, RSD), Z5 5 UL 4,
TE 2 PR R EE T, 285 R AR F a2 197
P EIAERN 84.5%~106.5%, RSDs “A 0.8%~4.0%; 1
K SE IS I & T B3 BCRS 85.9%~113.2%,
RSDs 24 1.1%~2.9%; 1= /K P AIE T 09> Bl

K49 FEEREERAYIFR IR RSDs (n=6)
Table 4 Recoveries and RSDs of 9 mycotoxins (n=06)

B 1k
F5% HESE gk B RSD AR BEZE RSD
(ngkg) (%) (%) (pgkg) (%) (%)
5.0 87.3 3.9 5.0 84.5 3.9
1 PAT 10.0 86.6 2.7 10.0 85.9 2.7
20.0 93.2 2.0 20.0 89.3 2.0
0.5 92.3 0.8 0.5 90.6 0.8
2 BEA 2.0 94.8 1.8 2.0 91.3 1.8
5.0 91.2 1.3 5.0 92.5 13
0.5 91.6 29 0.5 89.5 2.9
3 TEN 2.0 89.8 1.5 2.0 89.1 1.5
5.0 93.7 0.7 5.0 94.3 0.7
0.5 92.7 2.5 0.5 88.3 2.5
4 OTA 2.0 91.3 1.2 2.0 93.1 1.2
5.0 94.3 2.0 5.0 96.1 2.0
0.5 90.5 4.0 0.5 106.5 4.0
5 ALT 2.0 90.9 2.4 2.0 113.2 2.4
5.0 91.8 33 5.0 111.3 33
0.5 96.8 1.4 0.5 90.1 14
6 AME 2.0 93.2 1.7 2.0 89.8 1.7
5.0 93.7 1.4 5.0 91.8 14
0.5 98.2 1.8 0.5 91.6 1.8
7 AOH 2.0 88.2 1.6 2.0 93.3 1.6
5.0 94.1 1.2 5.0 87.9 1.2
0.5 91.8 35 0.5 88.7 3.5
8 CIT 2.0 86.1 1.1 2.0 90.0 1.1
5.0 93.9 1.0 5.0 86.1 1.0
0.5 93.5 1.8 0.5 86.9 1.8
9 TeA 2.0 91.9 2.9 2.0 93.6 29
5.0 94.1 2.8 5.0 91.6 2.8

%k 86.1%~111.3%,RSDs A 0.7%~3.3%, £5& GB/T
27404-2008¢ S 06 2= i e a5 FL VS & A FRAL A
MIYAIFARZLR, RIAAS T A B B AT A G B

SR A 5T 8 7. 14 T 758 MR T Wy S ) B
(10 13) . 2Bk (S 43 . FiZE (10 f4y) . 3R (10 73) L 24
(10 7)) Mt 45 AEShaHA TR, G55 R B0 3 AR
TR S FLREE 3R 4 AR 2 5 | R4 AR
14y, FHHEZER N 6.67%, Ikl 2l B EHF R A
PAT(K 3 6.67%) . ALT(K % 6.67%) . TeA (K
3R 4.44%) . AOH(K; HI 2R 2.22%) . AME(K; H 3R
2.22%) . TEN( K H 3 2.22%) F1 BEA( K i &
2.22%) o WNFR 5N, B 2 0y AR EE A LA
PAT., ALT, TeA Fl BEA 4 FhEETFE, | (3 HEFE
fh R A HY PAT. ALT. TeA. AOH. AME #ll TEN
6 FEEEE,

F 5 AR EE TR RIS R

Table 5 Detection results of mycotoxins in commercial fruits

o PAT ALT TeA AOH AME TEN BEA
(pg/kg) (ugkg) (ngkg) (pgkg) (pgkg) (ngkg) (pgkg)

kL 733 0.28 ND ND ND ND ND
2 1135 1247 1.53 ND ND ND 1.83
41 618 1.78 9.05 231 0.46 1.17 ND

VE: ND WA

PAT Fll ATs JE/KRh 512 . G FRK
O EE N BB, H 55 L R A A 28 R I e A
A L IR A RO, [RIRE V2 IS B S L AR Tl
BHEVEY), TEERE Ak . AT . SR AL BRSE AL A
AR PEHGE, B KR IR /DAT PAT
FeAs, R . RS S AR REE S R, PAT
B RIS M B A v 2 3 AR LB T K SR
B R PRI F AR, 2T Ak E Rk sy
15 B 1K SR R B 5, IR RO IR Y B R R
232 ARG T A 18 /BT L ) T8 AR R A 2
d, S RE RS PAT il ALT, i 9 FhE A/
TERLRE . SER | BURES R R, PTRE S K 8T
BERRRE | LRI M R A A R A 2
3 g

AW FE S T QuEChERS Tij 4b ¥ Jr ¥ 45 &
UPLC-MS/MS 2 AR [F A 52 /KR v 9 B L BE R
MIAT s SEEf T i ik 241k, 14 o Fhdg
R B AE 0 H AR ] | AT W TR RIS v 1A )
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AR, HE DU BGE R | el S AT AL B %A
AR DRE S BT TP . @ PRI kR, 9 A
FLETBERTE 5 min PNSERETE B ST, 7645 F oTh:
WL RN ZRIESC R R (R*>0.999), A6 HYFRAEG, R
U . MERREREAE S PR P 3 DS IREEK
PR b (5] ISR AE 84.5%~113.2% Z [1], RSDs iy
0.7%~4.0%(n=6) , ZEREN I . 5 PIFER—IKR
FhIE L ATs Sy FE ARG J7 E5AH o, AS 57 e
L Pu | FERAE R GEHNERET, Jrik s ieiE
SEBRAE S A I 25 AR I R R R v L RS B S
P, AT RASEE 9 Fl B BRI RE 2R 1A RS0 2 AN
HPISE, W R KR PR R FOE AT AR, X
M PPAL KR b 2220 43 EL R FE 2R 1075 YL XU PEAS A1
WA I HAT 27578 8L .
SEERAE I E S R BN, A 2 PR A

Hi PAT. ALT. TeA Fll BEA 4 P8R, 1 [y 4R
& H PAT. ALT. TeA. AOH. AME #l1 TEN 6 F#:
R, HARES I TCRER A . SEIas RV Mg
= PR R /INRL . S B ISKR, TR B
WA, AATE R R R IR G 15 R 2k, a7
FREEEE . HBTEF X KR v i L 85 2R FRAB AR VA
KeFL D, FRFEACF AR | Ll B HAR i ) PAT B
FE T BRABANI RE J772%, A7 b S 4K R P I L #E R
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