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Determination of 22 kinds of Fusarium toxins in fruit and vegetable juices
and beverages by ultra performance liquid chromatography-tandem mass
spectrometry
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ABSTRACT: Objective To establish an analytical method for the detection of 22 kinds of Fusarium toxins in fruit
and vegetable juices and their beverages using ultra performance liquid chromatography-tandem mass spectrometry
(UPLC-MS/MS). Methods The sample was extracted with water and acetonitrile, purified by QUEChERS, blown to
near dry with nitrogen, redissolved with 1 mL of 80% acetonitrile water (volume fraction), separated by gradient on
Waters ACQUITY UPLC CSH Phynyl-Hexyl reverse phase chromatographic column (100 mmx2.1 mm, 1.7 pm),
gradient eluted with acetonitrile and 0.1% formic acid water (2 mmol/L ammonium formate) as mobile phase,
multi-reaction monitoring by UPLC-MS/MS in positive and negative ion modes, and matrix preparation external

standard method quantitative. Results The 22 kinds of Fusarium toxins were within a linear range, with a good
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linear relationship. Coefficient of determination (R?) was greater than or equal to 0.985, and the recovery rates were

between 60.1% and 119.7%. The relative standard deviations were between 2.64% and 15.53%. Conclusion This

analysis method has the characteristics of simple pre-treatment, short analysis time, good sensitivity, high accuracy,

and low impurity interference. It can be used for the detection of 22 kinds of Fusarium toxins in fruit and vegetable

juices and their beverages.

KEY WORDS: fruit and vegetable juices and beverages; QuEChERS purification; ultra performance liquid

chromatography-tandem mass spectrometry; Fusarium toxin

0 51 &

B T2 R AR LUK B (50 85 2% 55 by JRU R,
28T 1A T T SRR A OB o PR R LG B TR
fEHE . R E, ARG . diRea sk 12t
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[N - I I 7 e WA S M s 50 = B 1)

i Z A R R D ER AT A . TR S SR R
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T R R B P A0 AR FE D A AR AR AR Y |
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B PR E AT SRR A 7 LA B Ay T Tz
HHT, AR R RO 2 b TR AR K LT 6 b,
FURBRT 1 Apal 1 R RPN, d Al e Rk Ik
AR R Z R i ) P R 2 2 AR RN i, R ST —
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tandem mass spectrometry, UPLC-MS/MS)X 5% 1125 M H:
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EEE . HT-2 R . IRKBER By, f-EKRFERE, -k
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M EOKAFEM . BRI T R AT ik, IR
BT BB S b 22 i ) TR e 35 e A A A
PRALBOAR

1 MR5ERZE

L1 #R5RF

NG, Wl O . WIS (Eigal, 32 Thermo
Fisher Scientific 2A/]); FRR[FIRELR, FIfr Tl
FRAHE T2 88, MINERER A, HOAlMEER . WilE
., WIER. AERE. BEEREE A, RITERE A,
RRAEER B RS R B, 3- Z B A T B 5k 7T B |
15- BB A SIS A G . A SR RARE . HT-2 #
. ROWE B, f-ERFRERE. o-FARFERE. o-FKRIFE
JRIE ., B-FORIREEIGIE . FORAREEM . FORIREIGN . Rk
TTRRBRER(100 pg/mL, FKEHF/REREATIRA ).
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{% . ACQUITY UPLC CSH Phenyl-Hexyl %4 (100 mmx
2.1 mm, 1.7 pm), ACQUITY UPLC HSS T3 {44} (100 mmx
2.1 mm, 1.8 pm). QuEChERS % (1860048). Prime HLB
[ FHAEBUFE (150 mg 6 mL). GHP Minispike, 0.2 pm f{fL
JEME(SE[E Waters 23 7]); SI8N-10G )5 #% (78 [ IKA 2
Fl); 75004250 X1R = #7041\ Titan3 PTFE, 0.2 um
HFLIERR . Titan3 Nylon, 0.2 pm f{#L 3% (3£ E Thermo
Fisher Scientific /A H]); Centrifuge 5424 /NI V2.0 HL
(7%= Eppendorf Z2Y#]); DL1028H #8742 B (1 [
Banoelin A Fl); BT25S 1432 —HF KGR 0.1 mg, &
Sartorius 23 F]); CAPCELL PAK C18 {4+ (MGn 50 mmx
2.0 mm, 3 pm)(KPRE 4 F); Agela Nylon, 0.22 pm L
JEJE (K Agela Technologies /4% #); QuEChERS 4%
(5982-4921) . Agilent RC, 0.2 pm % fLIE K . Agilent Nylon,
0.2 um fHFLIEME(SE [E Agilent Technologies 23 ); C18 [
A (1 mL, JERTal SR A R F]); Millex-GV
PVDF, 0.22 pm fFLUERR (7 [ BR 7 25 35 22 7]); xiboshi
Nylon, 0.20 pm fFLIUE TR EETH A5 I FC R 524 BR 2 7));
Jinteng Nylon, 0.22 pm L U B CR T HE M SR &
FRAFD.

1.3 SEFE

1.3.1 #fsmara
PRI 2.00 g iAECKE 1 0.01 @) B T 25.0 mL H.2£4 %

FERE, WA 2.0 mL /K, ZIEERZE 20.0 mL, WiERS,
P40 min, RHEZEIR/F, L 10000 r/min #.0> 10 min,
1 10.0 mL #2550 ] QUEChERS % ¥4k, B F I AR 2 ik
T, 1.0 mL 80%Z /KI5, ik PTFE 0.2 pm JEE
Jo HEAL AR R o

25 R PRI 6 1 2.00 g(K5Tf 0.01 g)fyal—BA
PESRG R S, SilAE R EL A B, 452 o L m A
W, %M.
132 &i#ntris

a3 ACQUITY UPLC CSH Phenyl-Hexyl (100 mmx
2.1 mm, 1.7 pm); A& 30°C; HEFHAF: 5 uL; HiE: 0.3 mL/min;
Fizhif: A NZJE. B A 0.1%HR/K (2 mmol/L HIERER), BHEEDE
JBFERE: 0~0.5 min, A {5457 10%, 0.5~1.5 min, A {1 10%Z&H:T} 2]
40%, 1.5~3.5 min, A P4F 40%, 3.5~5 min, A B 40%Z M F+
F] 60%, 5~8 min, A H 60%Zk:THF] 80%, 8~9 min, A M
80%ZMETLF 90%, 9~11 min, A FH{H4F 90%, 11~12 min, A
i 90%ZE MRS 50%, 12~13 min, A H1 50%ZEHEREE] 10%,
13~15 min, A FHHFF 10%.
1.3.3 Rt i

B PR %5 B T (electrospray ionization, ESI),
FEAMEHIE: 3.2 kV, #EFLHEE: 20 V, B FIEEE: 150°C,
BRI : 350°C, BEEEFIHE: 650 L/, LR
;150 L/h, RfA#ESHE: 0.15 mL/min, HABRRIE S5
& 1.
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Table 1 Multiple reaction monitoring parameters of 22 kinds of Fusarium toxins

- IS TET il 48 i {5 B3 15 7] ESEL DTN
BETS Hirtb &4

(mlz) (m/z) eV /min ESI+/-
. 305.2% 15

1 T-2 /% 4843 4.94 ESI+
185.1 17
Uy 239.0% 27

2 HEER A 404.1 ss8.1 s 6.20 ESI+
178.2% 36

3 RO EEE 386.3 058 “ 5.05 ESI+
. 310* 20

4 LSS 325.1 1532 » 5.81 ESI+
e 92.1* 25

5 eI W R 180.1 2.81 ESI+
134.2 14
) 244.2% 28

6 ELETES 784.6 1340 0 7.36 ESI+
N 210.2% 24

7 BIREHEE A 682.6 1002 " 7.35 ESI+
e 210.3% 28

8 BRI R A, 668.6 100 o 7.20 ESI+
196.2% 24

9 Bk % B 640.6 7.04 ESI+

86.2 54
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B BEes FET Tl i i 14 83 msf ] Hir=
HEITS Hirfb &4

(m/z) (m/z) /eV /min ESI+/-
N 196.2* 28

10 BAMIR R B, 654.6 6.95 ESI+
100.2 54
o N 231.2% 13

11 3-SR T R s 339.2 2.67 ESI+
203.1 13
- » 231.1%* 7

12 15- 2 156 158 50 25 18 e ) R s e 339.1 2.65 ESI+
137.1 9
e N 249.1%* 11

13 58 A A ) A 297.2 2.20 ESI+
203.2 18
o 215.2% 12

14 HT-2 # % 4421 3.43 ESI+
263.2 12
o 334.4% 40

15 KRR #E B, 722.5 2.53 ESI+
352.4 32
N 277.2% 20

16 B- TR B 321.1 4.04 ESI-
303.2 20
N 277.2%* 20

17 a- R IRFEHE 321.1 4.84 ESI-
303.2 20
. 275.1% 22

18 a- KR IR R M I 319.1 4.17 ESI-
301.1 22
N 275.1% 22

19 B- TR TR B I 319.1 5.06 ESI-
301.1 22
. 275.1% 22

20 F KR 319.1 5.68 ESI-
161.0 22
- 174.9% 28

21 FARA BT 317.1 5.73 ESI-
131 22

22 SIS JANE 96.8 41.0% 10 4.03 ESI-

TE N ERE T

1.3.4  H 5 T B AR A T AE ol 2569 2446

B B 2B R e i, HZ S E AR ZE 10 mL, fiL
WS T-2 R MR IR 0.5 ng/mL WM ETER AL
G R MMEE. AR, BREEE AL B
PR R A, BUREEZE B, BUREE E B, . EXFRER
Bl . ORI . o-FRFEHEE . p-ERFEIGEE . o
TRFFER ., f-EKRFEFEE 0.1 ng/mL ., BIVER . AL
TR REEE . 3- LB A S SR R EE . 15- LB
ETEWE ] T HT-2 5 1 pg/mL RS EE B, 0.7 pg/mL
MRAFRMEAIR, . —18°CTFIRAF

W OB SAREE W 2.5 mL, T 50 mL &5, 20
ERBZN L, BHBOR G REEHR, 1’5, &H.

23 IR BUR S AR EIE TR 0.01. 0.02, 0.05, 0.08, 0.10,
020 mL, X ARERERESSE | mL, EHBIEGRME
RS TAER

1.4 HIEALIE
UPLC-MS/MS ##ii R4E{# F Waters TQ-S MassLynx
VA2 B, A PR A2 KR ] Excel 2016 Bt

2 FER55H

21 EEBRANEE

Z M T/NATA 0117—20224 Tk & Hy= S 11 FhE
BRI E WA EE-FEH % ) LS/T 6133—2018
ChRumke e FEAYP 16 MEFESEZEMNE KRG
e EE S ) . T/AFFI 038—2023 (#4518 fh &L
P BE R AR A B DM WROR G - TR ) S [
EZ MR MR UE, AR R G KAE 2 e
W, AT 10%2 05K . 20%2. 057K . 30%2 057K . 40%
LK. 50%LIEK . 60%LIEK . T0%LIEK . 80%Z
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K. 90%LMEK . CNEVERE B . Z5HREH: 80%
CEKAE ] R TR, 22 Pl I T R w5 2 0 R B 08,
FELR B A B AOR R4, RS [ 35 7E 2 min 2 )5, H [
WL 60%~120%0 B R E . 22 kIR H RN
] i 43 BITE<60% . 60%~120% ., >120%3 il B9 54 43
mEE 1,

B <60% M 60%~120%m>120%

P AR E A WA T 225k 70 1 e 75 2% IO B 43 A1 4]
Fig.1 The quantitative distribution of 22 kinds of Fusarium toxin
recovery rates under different conditions

2.2 WFLIBRERYIERE

TERFFE I RE P R B, ARA BT AR A AL g
Xb 22 Tl ] T e BE AT AN [RIREBE A BRI, JEAN A
A BT AL B AR T o S 1 O 2 T 8 AL B
HEBRHX RS AR A 520, AFFERT H T 9 R LUE NS 22
i FARAL & 900 ISR RS2 o A3 1 mL {5 hRifE
{8 138 32 Titan3 PTFE. Titan3 Nylon, GHP Minispike.
Millex-GV PVDF | Agela Nylon , xiboshi Nylon, Agilent RC,
Agilent Nylon, Jinteng Nylon JEJEJ5 (ARG, @it 9
FAALIE RS S 22 Al A5 Al 54 1 1T W 43 ) 7E <60%
60%~120% ., >120% 3 FEFFIA KR & FEIRTTE LI 2, W

u<60% m 60%~120% =>120%

[ A R A o L%

Titan3  Titan3 ~ GHP Millex-GV Agela xiboshi Agilent Agilent Jinteng
PTFE  Nylon Minispike PVDF  Nylon Nylon RC Nylon  Nylon

LB
P2 ASTE LB 220 e ) 1 s 7 2R i

Fig.2 Recovery rates of 22 kinds of Fusarium toxins from different
microporous membranes

Af A, KA Titan3 PTFE JE A4 H bx 1k & 9 1 CR 7
60.0%~120.0% 38 FFl 19 o5 b e i o TOAEARAF 5T, I
Titan3 PTFE J&MEAE A FLUENE
23 REUAFIAEE

FREC 10 4> 2.00 g FBAME R B ARG & F 25 mL HL3E
L2 R, SMAREPRER R 0.1 mL, WiER%, o
SAMA 0, 2, 4, 6, 8, 10, 12, 14, 16, 18 mL /K.
CIEEARZE20mL, WHEIRS)G, HATRI40 min, RHIE
FIRJE, LA 10000 r/min &0 10 min, B 10 mL _FiER AWK
Z2IET, M1 mL 80% /K. LA 12000 r/min 5.0
S min, BCETEBRAMERAEI . L T2 F R REMEE AL
BHRMEE B, BURMERE B, PERBI R W6 2
gz ue [l e FE R AN 3 B o WRZERT 0, FEImAK =
4mL B, T-2 53 . BB EER By H 2RI R S0
W B T, A2 mL K HAA O mL KB, I B
£ A, B R B RIS, AR IRBGA
FIEFEMA 2 mL /K5 2 EZ % 20 mL.

120
*T-Zﬁ%
1oor —— B RA
S 80} —— BRI B
50 —— BRAR KB,
00T —— BRI R
E 40}
20 -
R I R RN
YOI T T T TFFTFI
IR
SRR SN N

PR
K3 RS BURA AT SR T T e 2 R R

Fig.3 Recovery rates of 5 kinds of Fusarium toxins under different
extraction reagent conditions

24 BHERERE

FE ALV (matrix  effect, ME)JEFRFES R T HAr 2
B LA A 14 L b B 4 o 5 00 4 D0 R R . R
ME=( 2 Jit VG P b ik ifft £& 09 ) /95 700 A% o ith 2 09 A}
)< 100%EI AT X 22 Fhik ) 0 8 75 2 0 JE AN
PP o — R, 24 ME 15 80%~120%Z [A] i}, B 5L
BUONEASBH 5, AR SRR A I b T 2 AT 2 DR P R
JETARONE R RE M o 22 Fehagle )] TR B 2 AR AR i P B SR A
G BL AN 4a 7R, Z R0k A P 52 31 58 B0 1 52
SR o N BEARSE RN A 5E I, AR ST G AR S BRI A
T, W T TR A A B HL A R Y
QuEChERS “(1860048), QuEChERS %%(5982-4921), C18
[EFHAEHGH: . Prime HLB [EAHALHUR: 4 Fhal it Xt 22 Fhoie )]
IR BER IR, PIBCRILIE 5, 1860048 4% B st
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#<80% =80%~120% =>120%  =<80% =80%~120% =>120%
T ar WHERTEEBUON; b: )R 2R .
B4 b, b RE e T 22 R 0 T 2 LR AN R

Fig.4 Matrix effect rate diagram of 22 kinds of Fusarium toxins in the
samples before and after purification

u1860048 = 492] mcl8 = RHLB

12345678910111213141516171819202122
R

I BRIFSRREL
F5 ARG T 2280 B brdy s
Fig.5 Recovery rates of 22 kinds of target substances under different
purification column conditions

HE A . IRSHEE B S ESUR AT, C18 FExfZefmh
HERR . P HEREFRR AN EAE; Prime HLB #1254 HT-2
BE | f- RSSO AR, 5982-4921 455 22

i )] D A R b PSR FEAE 60.9%~119.7% . THASTHA
%/ QUEChERS 45(5982-492 1) WHRBUR A T LAL IR, ¥k,
Je SO A AT BLANTE] 4b B, JEBRSON A B e

25 BIEEHFNMmL
25.1 LA

PR AR RO TARR, Agaigs, By,
TE IE B 1 (ESI+) 4 88 7 (BSI- ) X F A7 A 13t LA sk 4%
WP e T, SRR - FOK &R o TR IR |
o-EARTREEIHEE . p-FORFEIHEE . FORFEM . F KRR
IR . PRSI RENE FEAT, & ek,
RGPS, At 15 M b G 87E IE s TR, BTk
MR R, REUEE . WA s | s R, If
254 2 N Wi (multiple reaction monitoring, MRM)#& 2
FEELEYNEFEE-
252 E#ELEMHA

(DO EFEHAAL

BT 4 T ACQUITY UPLC HSS T3 (100 mmx
2.1 mm, 1.8 pm) 4 i £ . ACQUITY UPLC CSH
Phenyl-Hexyl (100 mmx 2.1 mm, 1.7 pum) &4} F1 CAPCELL
PAK C18 (MGm 50 mmx 2.0 mm, 3 pm)faiEA:, 7E4HR =
BT, LL2 Bl A B T ik B e 6 s .
45321, HSS T3 Fl CAPCELL PAK C18 {354 4> 5554
SRANE; 1 CSH Phenyl-Hexyl A REAEIETEARBE HARL G 1)
Wi R g, HL AR B A F HSS Ts Al CAPCELL PAK C18
EIEFE, BIEARWFIEH, %4 CSH Phenyl-Hexyl B4,

2: MRM of 25 Channels ES+

e 90, 7.59 TIC
o ACQUITY UPLC CSH 2.72¢7
i 6.83 )
H L Phenyl-Hexyl {4k
3.% 3.11 8.59
_10 | | | | |
2.50 5.00 7.50 10.00 12.50
A /5] /min
2: MRM of 25 Channels ES+
oo 8.84 TIC
% 8.49 CAPCELL PAK C18 9.18¢6
i L N ERERE
3,% 2.52
_10 1 1 1 1 1
2.50 5.00 7.50 10.00 12.50
B /5] /min
2: MRM of 25 Channels ES+
8.40 TIC
s 90 )
% 78 ACQUITY UPLCHSS T3  1.38¢7
# gso G
= 10 ' ' ' ' ' Time
2.50 5.00 7.50 10.00 12.50
A% /B8] /min

PG IR R A R 288 T i o 6 B T 6 i

Fig.6

Ion chromatograms of variegated 2 ion channels under different column conditions
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Q)i sh LAk 735K H BR (limit of detection, LOD), PUE B X AT

AT LA T 0. 1% B2 /K (2 mmol/L HERER) . H
ek . FEE0.1% M B2 /K (2 mmol/L ZFR%ER). FHIFE:0.1%H
TRk . ZME:0.1% M B2 /K (2 mmol/L HERER). ZJE:0.1%F
K. ZNE:0.1%H Bk Q2 mmol/L ZM4%k). ZJEJK 8 41
WM, TEMESEAMT, L a-FRFEREE ., 40k
TR F BN T AERME 7 iR 8558 RH N5:0.1%
FR/K(2 mmol/L W ERER) NI sliAHmT, W LATE I/ #4545 H
FrAb G4 B RIJREE, SUARpoTh, L2 :0.1% H ERK
(2 mmol/L HERE)E M B0
2.6 FEFLW
261 AR, EEMREEMER

PR GVAUER RS LR, BB R 5 pL, W
B MR E & HEFE, UPLC-MS/MS 4347 . 75 MRM #U T, 43
SLLE B bRk & W0 00 0 10 AR (V) S A bR, BT R TR (X
ng/mLYy A REAR PR AR AE M Ze T H 5 2. DL EAME S e
B X Y R B (R R A MR LU R Tl ST 3 Sk e

i 0.1%H R 7K (2 mmol/L F FRE)

\O » = bR R

< > P

o900 526

4 4361;49

T -10 : A z z z

= 250 500  7.50  10.00  12.50
Hf ] /min

B I 0.1% Rk

B o 6.06_6.64

# [ 3.14 | 727 2% 10,50

7 _10 . R S TR P

=z 250 500  7.50 - 10.00  12.50
[ [E] /min

o FHRE: 0.1% H1 27K (2 mmol/L 2 R %)

2 o 6.64

- [ 656+ 894931

E ~10 | hmd_&

= 250 500 7.50  10.00  12.50
[} []/min

X

< R Ik

R oo 6.04 6.62

| 8.5923 947

E 10

E 250 500  7.50  10.00  12.50
5 [E] /min

- R 0.1% 1 27K (2 mmol/LH R4k

B 90 6.64

- [ 03 004 933

& -10

Z 250 500  7.50  10.00  12.50
Fif ] /min

B S M L R FEE T 10 Sk Jrik e R
(limit of quantitation, LOQ). Z5HREM, 22 Fiit ) H 8 5 &
FELR ML B N SC R BT, JuE RBRBI KT 0.985,
ARG RIEN R 2,
2,62 FiEEKEBRAEEE

PRI MR B A, #RfE R, 2 e bR, 5
fii BRI T 3 ACEIRINSE R (n=8), #&IR 1.3 PEATRE S AL
FEFIRG I, 1 5E |1 e 2R K A X B U e 22 (relative  standard
deviations, RSDs). 3 3 Fr/s, AHFFEMAR KA
60.1%~119.7%z2[8], RSDs 7E 2.64%~15.53%2 ], [EIJi%
FHEHEBIFF G GB/T 274172017 G2 /2= 5 7
AN FIIGUEFE B ) A CEDR
2.7  EBREERII

BERLAR T 5 1 RGO 10 6y, RIHIAS Y
EHATINGE, KA ATE . BAYERE i LI 8.

. P ENiiESE
2 90T 312 2 0.1%HF Bk (2 mmol/L I RRE)
g ‘;']8 11.'14
= -10 : .
5.00 10.00
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Fig.7 Ion chromatograms of a-zearalenol and variegated 4Aspergillus under different mobile phase conditions
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Table 2 Linear equation, LOD and LOQ of 22 kinds of Fusarium toxins
Hirfb &4 LM R? LOD/(pg/kg) LOQ/(ng/kg)
T2 #HE Y=6883.32X-1020.74 0.992 5.0 15.0
FMEGER A Y=829.154X-7.87115 0.985 1.0 2.0
REhmEE Y=32423.7X-3879.34 0.986 1.0 2.0
W &R Y=17346.9X-576.625 0.995 1.0 2.0
W IR Y=1928.87X+321.694 0.987 10.0 20.0
EFHTES Y=26496.4X-1960.25 0.994 1.0 2.0
BRHEER A Y=3180.96X+33.5263 0.995 1.0 2.0
REREREER A Y=11545.4X-1504.89 0.995 1.0 2.0
RERER= B Y=5435.26X-1272.1 0.988 1.0 2.0
BRI E B, Y=4161.41X-631.209 0.986 1.0 2.0
3-Z PO Mt 40 5 0 70 V97 Y=7489.8X-234.501 0.989 10.0 20.0
15- 2, TR 5% 4025 i Ak ) T et Y=8819.46X-689.834 0.988 10.0 20.0
JI5E 425 TS 0k 0 T U Y=13038.2X+2305.28 0.993 10.0 20.0
HT-2 # % Y=2768.93X-31.1171 0.997 10.0 20.0
REHE B, Y=16841.3X-587.203 0.989 7.0 20.0
B-FKIRE R Y=430.08 1.X+147.422 0.988 1.0 2.0
o-F KR IRREE Y=1621.18X+287.648 0.989 1.0 2.0
o-F K TREE M Y=383.119X+13.6065 0.992 1.0 2.0
B- BRI Y=1152.81X-29.9422 0.997 1.0 2.0
FOK AR Y=2265.11X-65.4825 0.985 1.0 2.0
FOKIRBE M T Y=1996.08X-303.443 0.988 1.0 2.0
RIRIRITIER Y=191.318X-25.8766 0.985 5.0 10.0
# 3 FHEAMIREULE K RSDs (n=8)
Table 3 Recoveries and RSDs of the developed method (n=8)
Hirtb &9 IR /(ng/kg) [T /% RSDs/%
15 84.8 11.37
T2 H%E 30 87.5 11.54
75 98.6 9.95
2 66.6 11.62
A TER A 4 88.7 12.52
10 97.5 11.22
2 87.5 8.32
REMEER 4 94.3 10.75
10 93.9 11.91
2 78.5 8.40
Wit e % 4 95.6 8.33
10 94.4 8.70
20 723 14.02
eI TR 40 85.9 12.28
100 100.5 11.75
2 94.0 9.21
SRS 4 82.9 13.08
10 92.1 12.92
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7 3(4)
Hirfb &4 WIS/ (ug/kg) B /% RSDs/%
2 80.4 12.47
BIRBEHEE A 4 77.3 14.90
10 75.1 12.40
89.9 15.53
RUREEZR A 4 73.0 14.54
10 85.6 14.42
99.1 13.53
BRI E B 4 90.7 13.83
10 87.3 13.46
65.4 13.86
RERE R B, 4 60.1 13.04
10 72.4 14.92
20 734 10.58
3-8 A0 25 T e R s 40 93.5 14.50
100 92.1 8.97
20 103.7 2.64
15- 2Tk 8 S 25 s 40l 0 R s e 40 114.1 3.41
100 793 3.72
20 98.7 6.50
8 A5 S Bl ) T 0 40 105.6 9.87
100 113.5 4.98
20 75.1 14.92
HT-2 % 40 84.5 12.34
100 82.8 13.81
20 90.3 14.40
REHE B, 40 105.4 13.90
100 106.9 13.13
2 923 12.40
B-TF A AR 4 108.8 14.09
10 119.1 12.76
88.6 14.09
o-FKRIFFGEE 4 83.7 13.49
10 97.8 12.78
90.9 14.32
o- KT 4 91.7 14.34
10 98.4 14.70
83.8 13.70
B-FK IR B 4 103.7 11.60
10 104.7 8.03
91.0 12.68
TR AR B 4 81.4 14.25
10 93.5 9.30
104.0 14.43
FORTREE N 4 108.3 14.01
10 119.7 14.73
10 72.8 8.38
kIR ER 20 98.2 10.04

50 94.6 14.96
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Fig.8 Negative sample ion chromatogram
3 ga -L% methods of common pathogens andmycotoxins in fruits and vegetables [J].
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