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W E:AHRELT —AT QuEChERS AT 3 45 442 3 Uik A8 &% B FK A% (UPLC-MS/MS) = 2 54749 %
=AM G &, ATMNZEBEREH T BAAREEL, HFo¥RwKEMS, KA QuEChERS &3t 4T AT &
2% PR-CHERAEERI, T ARARRMESEI (Cy) #iTHRE% . RIUKE Kinetex F5 &34 4
BB, RRASBHEMES AL LEMNEX (MRM) #4740, ARERAREGEETITEE, £2X8TF, BHALES
FAMKEEAAYZARITHEERXE (5,09916) , #HIRAE 0.04~16.9 pgkg Z 8, =& M4 0.12~38.2 pgkg
z ), #FEAE (RSD) T 9.0%, B ALY BRI F e iR AL /£ 82.2% %) 103.3% Z 18], #| Bl iz 7 & *F
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Simultaneous Determination of 13 Mycotoxins in Plant Solid Beverages
by UPLC-MS/MS Combined with Modified QuEChERS

LU Zhi, LI Yaxian, LIU Fengsong, GAO Zhi, LI Yajie'
(Infinitus (China) Company Ltd., Guangzhou 510405, China)

Abstract: This work aimed to develop a high-throughput analytical method based on QuEChERS coupled with ultra-
performance liquid chromatography-tandem mass spectrometry (UPLC-MS/MS) for the determination of 13 mycotoxins in
plant-solid beverages. The samples were homogenized and dissolved in water. QUEChERS method was used for
pretreatment, ultrasonic extraction with 2% formic acid-acetonitrile solution, and purification with octadecylsilane bonded
silica gel (Cyg). The extraction solution was then separated by a Kinetex F5 column, detected by a tandem mass
spectrometry detector in multiple reaction monitoring mode (MRM), and quantified by matrix-matched standard calibration.
The optimum conditions achieved limits of detections (LODs) in the range of 0.04~16.9 ng/kg, with correlation coefficient
over 0.9916. The limit of quantifications (LOQs) were in the range 0.12~38.2 ng/kg. The recoveries in real plant-solid
beverages ranged from 82.2% to 103.3%, with relative standard deviations (RSDs) below 9.0%. Moreover, the proposed
method was applied to analyze mycotoxins in 18 plant-solid beverage samples, a positive detection rate of 4/18 was
obtained, and the detected analytes included deoxynivalenol and fumonisin B3. This proposed method has the advantages of
simple operation, low cost, high sensitivity and accuracy, which can be used for the high-throughput screening of multiple

mycotoxins in plant-solid beverages.
Key words: QuEChERS; ultra-performance liquid chromatography-tandem mass spectrometry; mycotoxins; plant solid

beverages; high-throughput
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FE A AR LU ) B HAR B Ry 22 50k
LN T B ) v AL OR), PRI BT 7 L XUBR I AR
HA B SRR RE S I R L A T & Z I 2
BRI FEA LR & R i RIS, JHO R i 2 4 i) R
WHIEM R . AR BRSO R R AR I ZR . RIdn
T A s AT 0T e 2 B B RE EE AT5 4L, 3
2= sz BTG Y . IV £ AR B LD 75 31 AR
Py EARCRE, 237 AR g BRI . SO TE L BT L B
GEAFPEAFE Z R EEMER Y, Z5TH B H 10 BB v ™
H=REFE, B, SHEY B TOR P B R R I T
IMANRFEaE AR B

H AT, EZEARHE T DL K SCrkH G 1 B B R
ARG 7 72k 2 R FH 2 i1 (TLC) V) WG RE
W B2 (ELISA) | iS 8o AH (3572 (HPLC )™ Fikd
15 R A o3 BRI BT 3% 7% (UPLC-MS/MS ) P21 &8
T S T AT L PR B SR AN T FH D S A AR e,
{ELFE T Bl ARG H 2 328 A At ARG 724 %
TR, IR e A M B 2 B e R - AR ) SR B
—FiE WA PEARSINE AR, Frids AT, feserksgl, ZH
PRI P A, 1T e AR A 0 2 A v A AH
o5 53 B T v Rl R A R R SR RS S AR A, SR
H /TR F B PR B A B 19 )7 . mRAR
£ TS FH AR BRI 1 B PR BEER, MELISE
PP E R R FIRTE . A8 B RO i R I
SRS RA S B RedS, e PERE TR, HAEE = EaH
BRI RS, T2 s R e ke &5
Frtrsrel,

T HE AR Sl BT A B 25 2 B A T A
ISR AR i SR, H AT AL R 22 [ AH A5 HL
TRV Z D) a8 Ab AR US| G s S FAE OO DL K&
QuEChERS H AP &, i H:H QUEChERS 74 5]
S ARSI 3 S K IR v e 24 5% BRI & 1, B S
ELHRE R PRI TS YL 45 Ta) K I 1 SR A T AR
k22 JEAESE, /5% QUEChERS 454 UPLC-MS/MS
Fe AR Sz 22 Pl B B B 2 R RS AN B9 ST A A T R
i, R AERY SR QUEChERS-SPE % BT 6 v
M) 58 A A T P 12 PP LA BEER, JEad SPE S
QuEChERS ¥R b7 =0SE Bl 12 Fh B R EE 2 A,
2 25124 S ] QUEChERS 454 UPLC-MS/MS 51
AE Ml R HO Ty il e 9 PR BRI EEEE, RAUSCH
252 FF QUEChERS F & UMIE S 38 FhR 4k
P LR 2. XL B SR 7 R B R AN
[F) P R B B AL R 7 =l A 2251, 16 FHYE FE i ER
TR R SRSE, Jo E N T A R 2
1Y, I HA W28 FH R 26 PIARRE A B As
ey, AR IR

A< #JF 5% ) JH QuEChERS Hif 4k ¥ 4% & UPLC-
MS/MS FARMIDLFE, IS5 i S Sk A e Fh
BB K BT 0T BRE S AT A B LA B AT S5 AR ) 3k
fith L, I —2 A G I i DL R o33 i 25

ZRA, SN AR AR 13 F B PR 75 3R R I
PO TRTE | PR SRR, e A T v, AR e A
RCREFNREAR ST IAS, Ay W A PEAk A ) [ A ok v
Z PP I TE R 1T RS B AR AR S F
1 #MR5EEE
1.1 MRS

SCEGH 18 M AR TS Al EE
# % B, (Aflatoxin B;, AFB,) . # 1# # % B,(Afla-
toxin B,, AFB,). #lIE#:x= G, (Aflatoxin G, AFG,).
HHI AT E G,(Aflatoxin G,, AFG,)bRifEM 25 pg/
mL 75 5355 (Pribolab) £ T A2 BN 5 10 pg/
mL k&% % B,(Fumonisin B,, FB,) . {K & # B,
(Fumonisin B,, FB,) . {k &8 # B;(Fumonisin B,,
FB)FRAESL . 100 png/mL T-2 #2E (T-2 toxin, T-2)F5
HEdh P AR HERARNR S FR A A5 Zrtah
% 2% (Sterigmatocystin, ST)Fr#EM: 100 ug/mL, db
HURSRBTRIARHEA BRA W5 #4575 %5 3% (Citrinin, CIT) |
F KRB R (Zearalenone, ZEN)FRUEST 98.00%,
TRC-CANADA (INE K229 ®); sl asss
# A(Ochratoxin A, OTA)Fr#ESE 100 pg/mL, i
BRESIL BRI By A BR A T 5 8 4205 1 4 ] Tt s s
( Deoxynivalenol, DON) #5 #E it~ 200 pg/mL, o2si
smart solutions; Z M. FEE  jial, PUkS IS B fl B
A () A E A BRAE HR . LR e . JC/KmEREE
(MgSO,) . & ksl srdrali, ) ML A BR 2
Al T\ AR A RE (C ) « & HE-N-TN 3EAE
Fefbhif i (primary secondary amine, PSA) . 1 28fbh%
B Bf} 551 ( graphitized carbon black adsorbent, GCB)

SATEl, IR SCR AR B A PR H] o

AB SCIEX Q-Trap 5500 ## i 580 AH (0% - ot 1%
i == Applied Biosystem 2\ H] ; N-EVAP112
AMRIL  3E[E Organomation 23 7] ; H1850R B0

A W S O AR A R 7]; WIGGENS Vortex

WRHEPR AN JU SR S g S s S22H A8
PBEVENL B UE T DA A BRA F; Milli-Q #E 4l
KA SEEEHEAF]
1.2 SEATE
1.2.1 PrfEich]  EERER PP (AFB, . AFB,,
AFG, . AFG, ¥4 0.2 mg/L; FB, . FB,. FB; #J%
1 mg/L; T-2. ST. OTA. ZEN &4 10 mg/L; DON
WM 20 mg/L; CIT ¥ 100 mg/L) filf 55 15 HC
T ZNEE W, S B AT 13 Fh R
R IPBRES T CNEFR RN HIAS BR G hniErs e CH
F1 AFB,. AFB,. AFG,. AFG, ¥ & & 0.05 mg/L;
FB,.FB,.FB;.T-2. ST.OTA. ZEN ¥/ 0.5 mg/L;
CIT. DON ¥k JE >k 5 mg/L) . i fifi 45 s M A it A7
TE—20 °C VKA hED IR
1.2.2 FERATANEE  ARSRTAAIE IR SE NS5
R O R 1 7252272 I R4 730 S R R Rt s FREX
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2 g A RGOS BT 50 mL B8P, InA
5 mL 7K, J"HE 5 min, FIIMA 10 mL 2% B4 iR i
VW, IR iE 3 min J5 AT EEEL 30 min; LA 1 g &AL
N, I™TE 3 min, T 12000 r/min 514 F &[> 5 min,
WHL 6 mL FYEWE TN 1 g MgSO,. 200 mg
Cig ERIA 10 mL B.08 9, IRESR Y 3 min, T
12000 r/min T &5 .0 5 min; 2 H 2.5 mL 5 WK 7E
40 C BASELIF R, FH 1 mL 10% FBEK3 s
WE W, IRHEYRYE 3 min, T 14000 r/min 5§51 F &
> 30 min, _EIEW _EALINAE S

1.2.3 migEskft A Kinetex FS (35
(2.6 um, 2.1x100 mm i.d., Phenomenex) . i 3 #H
A FHR 0.1% Hi%-5 mmol/L ZRE /KB, B ¥8- M
FAES ., WshAHRE N 0.4 mL/min; A3 7R 4G IR EE IR N
40 °C; HEREARECA 5 ul; it sl AH RS BE U i A2 T U
1.

R RSBV

Table 1 Mobile phase gradient elution procedure
5[] (min) TBIHHA(%) BB (%)
0 95 5
6.0 80 20
8.0 80 20
15.0 10 90
18.0 10 90
18.1 95 5
20.0 95 5

1.2.4 JUigsitd  HECRH BB BT U5 (Electron
spray ionization, ESD) , % il 5% H £ /& W W )

(Multiple reaction monitoring, MRM) )AL, FH#°RH
1E . B TR 7 R T, HAAH S RS S %L
VEE R MBS LA 5500 V, B FIRIEEE A 550 °C;
SATRE SR 275.8 kPa, RifE ARG TP Bi25<
JEJ1°4 344.8 kPa, F BN JI 28 344.8 kPa, 2
FIERCAH. 13 FhECRIFE R TS EOLER 2.

#£2 3FEEHEERIESH

Table 2 Mass spectrometry parameters of 13 mycotoxins

Vagiic?| BT ERERIE(V)  TFET R (eV)
AFB,  313.1 (+H) 150 285.0%/241.0 31/45
AFB,  315.1 (+H) 150 287.0%/259.0 35/40
AFG,  329.0 (+H) 150 243.0%/283.0 37/34
AFG,  331.0 (+H) 150 245.0%/285.0 40/37

FB, 722.4 (+H) 110 334.3%/352.3 59/54
FB, 706.4 (+H) 117 336.4*/354.3 57/49
FB, 706.4 (+H) 115 336.2%/354.4 54/47
T2 489.2 (+NH,") 210 245.1%/387.1 36/26
ST 325.0 (+H) 210 281.0%/309.9 50/33
CIT 251.0 (+H) 160 233.0%/191.0 21/35
OTA  402.0 (-H) -150 358.1%/211.0 -27/-37
DON  297.0 (+H) 120 203.0%/157.0 18/27
ZEN  317.1 (-H) -100 175.0%/273.1 —34/-27

T N E R T

1.3 #iEAIE

7R A K FIBCRIR IS I R 6 RSP T ER,
FYERH Analystl.7.2 FRAFALFRS3 4, il WPS X
BT AT AN A
2 GBR5SH
2.1 FRIEEHHL

BGE 2 e 3 (0.1~1 pg/L) A4 4 Fh L 25 25 1945
WES IR ELEEUERE, o0 e TE | T Bs TA=0 Mam 424
TS TR A A LR TR R RS . e RS
Y i e bl = | E R =SB R S K = W R =i ) o
PTIEERE, FHRRE R N 4 HRRE A R
TAERTBS T, 4 MRM 851X, 47 2555 iy SR A
Rl RE DL, T 2 LR TR TS24 5558
RI OTA Fll ZEN AE 5 &5 FR=F i b B 4f-, 5
BTk [M-H] S HE 11 Fh B R AR I B TR
TR B 4y, Hiep T-2 SRS g [MANH,]T, H
YR [M+H] . 13 FEE#EER 19 MRM B S5
N 2 R,
22 RHEEHMHL

SN AT S 20 BN 1A A . VR . TR
InF AN PR . 2R AN C PR 625 ) . RS B | i Fil
HIREE . AT ELES T Kinetex F5 (435 4E (2.6 pm,
2.1x100 mm i.d., Phenomenex) . Ultra AQ C,g t3i%
# (3 pum, 2.1x100 mm i.d., RESTEK) #l Luna
Omega Cg 0 i # ( 1.6 pm, 2.1x100 mm id.,
Phenomenex )X} 13 P B2 M- B0 . HIE 1
A1, FE4# ] Luna Omega C,q iEAERF, CIT A i
% . DON #4522 (5] 1A) H. FB, Il FB, 43 B340 51
ANUgs Al Ultra AQ C g (a3i%AER;, DON, OTA . T-2
X =R E R R E A (E 1B); il Kinetex
F5 A iAEnt, 13 FhECAEE R PIEETE 20 min PN H I,
HIERIXFFR (K 1C) . BT LAESE Kinetex F5 (A% AE
VER ST O TS 2505 .

SR T A BB 1) 43 B S8R N v 1A A T R
B, X A L B A B R T T Ak, A dEXHE
M BRI DL R s s (28 L PR ) P ik
FEBEA TR LA L . ASSCRFEE T 2 -7K, -7k .
B5-0.1% HR/KVE s AR =X 13 Fh B EE R )
BRI . I 2 R, 13 FhE R R AR
FP - KA ZR AR T 200 -7 AR 2R 14 2544 S A% BE 1 1)
G, WSS R TR FIARERE, M B v, PRI e 2o Y
BV AR . I H R BAE B K SR R R,
AR BR B FEZR A5 55 AE T EE-0.1% H 7K
SAAR R T, AT LA RIAR 5% AR 82 R M5, Ui
B R A LA 3 s8R B EH WS . T S
13 Fh FL PR 75 3K GE [RI B o3 B RS I iy Tt s AR AR 3R, i —
H 2T AREIKAR (145 0.01% HFEZ/K ., 0.05% HIE
K . 0.01% 1 #i% -5 mmol/L Z. g £ F1 0.1% H Ji% -
5 mmol/L Z,FR%55 ) %4y Bk sz . &l 3
HL AR SRR ARSI BRSO R, 5 S5 B Bt
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2.0x10° st 6000007 A: 7, Ji-/k A 2
1.8x10° A: Luna omega C ZEN 500000 OTA
1.6x10° —
2 1.4x10° B, £ 400000
O 1.2x10° - 2
B 1.0x10° ' j?;( 300000
o FB. e
Egx10° * AFB, i
200000
E—“E 6x10° DON ::(]? @.E
4x10° )I AFGZl Moma 100000
2x10° 2
. . , Ll | . 04
R 6 O 12 15 18 0 36 9
] (min) ] (min)
2.2x106 6000001 B: Ik A2
2.0x10°]  B: Ultra AQ C,q ST 500000 .
1.8x10° .
o 1.6x10° £ 400000
& 1.4x10° o
= 1.2x10° 5300000 T2
= o8
w 1.0x10° o
Lo8x10° @ 200000 o
W 6x10° CITAFB, | [IZEN
4x10° 100000 ARG ATB:
2x10° 0 1o DEIFAFGz Ao
0 3 6 9 12 15 18 0 3 6 K
A 1H] (mi
1A (min) (tmin)
14000007 C: FE-0.1% FH iR /K 14 &
1.6x10° ) OTA
Laxioel  C:Kinetex FS 1200000
CIT n
— 1.2x10° £ 1000000 -
% )
5 10x10° s 800000 o || e
B §x10° = 600000
= "
Lo 6x10° 400000 AFB,
W 4x10° DON /&F(?.ZT'Z st
- 200000 ﬂ ar
2x10° IAFB, AFGM ZEN
DON AFG, o 0 ? \
; : ; . 0 3 6 9
0 3 6 9 12 i (min)
]Eﬂ“l'ﬂ (min) Bl 2 sl
S b
BT CRRERY Fig.2 Selection of mobile phase
Fig.1 Selection of the column
b o = 0.01% ik
Figdv 8 AR TR i I ELESIN L BR % LEAS RN 2,18 400000 8-8%%%@ VL2
s . . s N 20.01% -5 mmo Rk
G OL T 2550 5 B AR . RIS 2 5L B ik 200000 | = 0-1%HH12-5 mmol/L 7./
FERSNA ST A A 0.1% FIR-5 mmol/L Z. gtk — 600000 '
Sy, N . [ 5 RS S s X, »n
VW, B AESA PR, B IR = Sk 1 B AR R A & 500000
B FAR RIS A 7 W, R s A AR AR RE DL 1. E 400000
2.3 BIACIBEMEL ;jé 300000
e s L 2000001 § i
2.3.1 #EHgEFULiE AR ERFBERSGHZES K A 100000 n
BRI ESR, A5 BINBTAE TR, Btk 22 55, BRIy 0 E E
AL T B IIT A 43 M4 25 BE [R] B 45 3 A 2% i 12 ) é
<

o H AT SCRRIE B9 22 51 R 2R PR B ) 322
FH Bl LNE SRR G, Horb LS5 7K BT
BB FRRE B APRIBUSCR T iy, X A% T AU
SRR, 3 VG 07, e PR U S5 /K TR
B R PRI, SRS AOKISINA NG 877
IR TP

2R PEINATK IS A & 04 757 XA 5L L T
PRI S, 5 A G TEANT )2, 4 HhRor
Hr e AT AR, 5B s i K 2 o (BE TR
KA o O EE TR R A BRI AR IR SRR R

K3 RFEGESIARXT 13 FhEC TR & R AR
Fig.3 Effect of different flow relative to the response strength
of 13 mycotoxins

e EEERMIELTEE A, KGR, T2
B PIARRIE AR IL T T1k, $ 5L HARaHri)
MBI, fEERRTE LR R R AT 2 i i =
B A HIAH . PR BGE IR I A iR i
2, PE X SR PR EL A TR M R . TEPE AT
ZIETIMAAF R (1%, 2%. 5%. 10%)FHFT
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2 LE LK I Y H 2% F R 2R B B I
B}, 13 Fp BBl 55 3 0 [ELKCR IR B 77.4%~106.4% 15
(3 3), RIS £estb £t 2% R JNE1E I HREL
il

3 ORFEHRBGA T B2 A ECR (%, n=6)

Table 3 Recoveries rate of mycotoxins by different extractants

(%, n=6)
e
72
1%HRREHE  2%FRRINE  S%TRRINE  10%F RN

AFB, 82.7 87.6 76.2 68.6
AFB, 86.3 98.1 89.4 82.5
AFG, 103.6 106.4 102.9 88.6
AFG, 99.7 105.7 84.0 110.8
FB, 734 774 88.2 97.9

FB, 70.6 85.2 56.8 76.4

FB, 77.1 86.3 89.4 83.6

T2 79.2 104.2 75.2 83.3

ST 80.8 77.4 66.4 66.1

CIT 81.2 783 712 69.5
DON 672 79.4 71.8 77.6
OTA 93.8 926 76.0 95.5

ZEA 87.1 82.8 73.5 66.7

2.3.2 AfpireHidie  SCBRAR S SRS Eh ATt
Rz, SRR AL E A AR AT, WiRlin 25 51
IR A2 BTG AR BT 45, IX R BT AU 2352 IR
B LA R R YA, 2 i A TS BT RE R SRS
Yeo AT USRI TR, BRSOV, SR
QuEChERS ¥ X $2 B % 3 47 i3 — 25 Mg fh B 4%
QuEChERS 8 FH L FE C . PSA. GCB
i PEEARER S . S5 A S SCHk [28—30] rflifb
B DR L B, XA =4 b DR T T 5
1 g MgSO,+200 mg C,g; 300 mg MgSO,+150 mg
C,gt150 mg PSA; 900 mg MgSO,+300 mg C, ¢+
150 mg PSA+30 mg GCB. £55 &80, {di FA ik}
5% PSA B XK B35 2R IS A T %5 38 A BRIk
BT, AU AS 21 H AR AE 5 Al AR OB R B 62, 2
PSA il GCB i}, X e i &8 3R 2 AR DREER KA

TR, MOl . OTA il ZEN X H A7 #5585 1
Bff, Hodp ZEN [BIKCERA 49.1%, THAY B R R R
A 2 BT %S S . MMEH 1 g MgSO, 1 200 mg
C g VE RS AR, 13 b B B 85 22 ) [RDSCR AL,
L # 86.5%~105.6% [, K IHIEHE 1 ¢ MgSO, Fl
200 mg C,s -4 QUEChERS L FURE G $1 Bk i2E
AT LIRS

24 FEFIEN
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1.2.2 TR g A PR TR S RTAL 2, Be i AS R 2tk
Vi B RN B TR S R EE R (BT a2 0.1~
5.0 ug/L ) AFB,. AFB,. AFG,. AFG,; 1.0~50 pg/L
i FB,.FB,.FB,, T-2. ST. OTA . ZEN; 10~500 pg/L
) CIT, DON), #47 UPLC-MS/MS 3#1. LAERIN
Y EL R R 3R IR AR AR, LR R R 1 BT 50
BE Ay, dENr 13 PP EEEHE R 1Y LAEMZR, 4521
sk 4 Fron. 13 MPEEEER TAEMALRAMCR R
U, R B (P RKT 0.9916. LA 3 45H1 10 1589
{7 M E A 7 Ik ARG H BR AN BRI, 13 Fh ECPA R 3R
RS HH BRI BRI 0.04~16.9 pg/kg Fi1 0.12~
38.2 pg/kg ZIH], AT LA AL SEBRAE S ARSI S 5K o
2.42 [MICRANSER 7 BEET T iyl
SCRFIRG 55 B, BXAS PR AR DB &, FEARUERD
Ly TP IR EEYE R PN, BEH =AU BE ARSI 13 Ff
L R IR A A ETE R R A RS T, $i IR
1.2.2 5 iR iy L BRI TARE S AT R S , #6477 UPLC-
MS/MS WE . UniE 4 Fis, 1645 BRI 85+
3 8 [F]—CR BE ETRI A T, AR N
JEi T, FRUITEEST A . R R
T8 S XSS TR v i AR A A ORMRE i 254 T 6 IR
AT B, DA 25 R a A X AR v 25 (RSD) 1AL

F4 13 FPEETER LN KR E R

Table 4 Linear, detection limit and quantitation linit of 13 mycotoxins

ST LMVl (ng/L) Beyign FHIEFRE(r) KRR (ng/kg) FE R (pg/kg)
AFB, 0.1~5.0 y=1.29x10°x+3.64x10° 0.9994 0.08 0.32
AFB, 0.1~5.0 y=1.49x10°x+3.53%10° 0.9990 0.10 0.36
AFG, 0.1~5.0 y=1.4x10°x+8.51x10° 0.9998 0.09 0.35
AFG, 0.1~5.0 y=4.71x10*x+7.25%10° 0.9994 0.12 0.37

FB, 1.0~50 y=2.94x10°x+6.05%10° 0.9992 1.52 4.46
FB, 1.0~50 y=2.16x10°x+1.84x10* 0.9967 133 4.06
FB, 1.0~50 y=4.12x10°x+9.25%10° 0.9916 1.38 424
T2 1.0~50 y=1.05x10"x+4.09%10° 0.9991 137 4.17
ST 1.0~50 y=1.78x10°x+747 1.0000 0.05 0.13
OTA 1.0~50 y=3.74x10"x-1.51x10* 1.0000 1.55 3.70
ZEN 1.0~50 y=7.4x10°x—1.06x10° 0.9998 0.04 0.12
CIT 10~500 y=2.75x10"x+209 0.9965 435 11.1
DON 10~500 y=802x+5.87x10° 0.9998 16.9 382
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Fig.4 Extracted ion chromatogram of 13 mycotoxins from blank and spiked samples

7i:: A-DON, B-AFG,, C-CIT, D-AFG,, E-AFB,, F-AFB,, G-FB,
silr, SRR IARRE bt o

M. Unzk 5 Prow, 13 Fh R B 5 3R 197 3 mIlCR7E
82.2%~103.3% i [l Z ], & % EETE 0.9%~9.0% 711
[l =2 6], eI 7 i e, B Mas, 575G A8
Py EAICRsE i 22 FL A R ER I R
2.5 SCRREERATHEN

FJH T 8 ~7 1 QUEChERS Fij b ¥R 454 UPLC-

, H-T-2, I-FB,, J-OTA, K-FB,, L-ZEN, M-ST; [& "P 4T £k %R 25 IR

MS/MS FrHT 745 18 A M EHA OB & v g BT
PR EE R BEATA I, e 4 Oy FE SR H R EE R, Hop
3 RiAGH DON, S350 7447, 7453 7640 ng/
kg; 1 3K FB,, 2l 2.50 pe/kg. Wi b FH
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Table 5 Recovery and precision of 13 mycotoxins (n=6)

Vi’ Jinkri: (ug/kg) [T SR (%) RSD(%)
0.5 9225 7.7
AFB, 1.0 100.8 2.7
5.0 98.7 25
0.5 94.9 0.9
AFB, 1.0 91.3 6.5
5.0 103.3 13
0.5 95.9 2.7
AFG, 1.0 94.0 3.9
5.0 99.5 1.6
0.5 98.5 3.7
AFG, 1.0 93.7 9.0
5.0 101.4 0.9
5.0 97.7 3.9
FB, 10 88.6 6.9
50 99.1 6.1
5.0 88.0 4.1
FB, 10 94.8 12
50 97.3 1.4
5.0 86.6 2.1
FB, 10 94.0 13
50 93.1 13
5.0 89.7 6.9
T-2 10 86.1 5.0
50 102.4 3.8
5.0 92.0 1.7
ST 10 85.6 1.9
50 822 4.7
5.0 91.0 48
OTA 10 86.4 3.2
50 91.6 8.5
5.0 96.8 26
ZEN 10 90.1 5.3
50 94.1 5.6
50 945 1.1
CIT 100 89.4 1.5
500 92.2 1.4
50 94.5 12
DON 100 96.1 22
500 95.3 1.5
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