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Determination of 5 kinds of virulent mushroom toxins in poisonous
mushroom by ultra performance liquid chromatography
tandem mass spectrometry
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ABSTRACT: Objective To establish a method for rapid determination of 5 highly toxic mushroom toxins
including a-amanitin, f-amanitin, y-amanitin, phallacidin, phalloidin in poisonous mushrooms by ultra performance
liquid chromatography-tandem mass spectrometry. Methods Ultrasonic extraction of methanol/water (3:7, V:V)
mixture was performed. After centrifugation, the supernatant was separated by 0.22 um microporous filtration
membrane, and separated by C,g chromatographic column. It was determined by multi-reaction monitoring positive
ion mode using ultra performance liquid chromatography-tandem mass spectrometer, and external standard method
for quantitative detection. Results Four kinds of mushroom toxins were detected in the mushroom sample, namely,
o-amanitin, f-amanitin, y-amanitin, and phallacidin, with concentrations of 164, 198, 33, and 2208 mg/kg,
respectively. Conclusion This method is rapid, simple and accurate, and is suitable for emergency detection of food
poisoning caused by mushroom toxin.
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P4 E A Bk KT L E B 14000 AU 3R HRGE 1Y
A 3800 FhLh B2 HoehAg w5 B gk 435 P W g RR
HFENEH, BERARMERNTFLAEHE ARES
A R RE SN Rl o BE B 0 R 0 2 e B )
REEHLE AT A AR Z K AR A Y. R .
MR AR R . AR KRk E R LK,
Hrp A Z R 5 R P RS SR UK, B o-
REREIK . B-RGHREIR p- BB TR 3 Fh[E) 3 54 14)
R R RRIE R RS IO R R #K), HHE
T, LR E, W RO SRR, U I b A
FEP g RPN EEE R, RGO R (LDs)
4354 0.3~0.7 mg/kg Fl 1.5~3 mg/kgt™ . REH 2 kAT 9%
FUI4nH RNA RAEEAEE, N miBHAT T & [ R
BRG, TEE Z2hE A  E AE LB AR A IR BE, 9~12
d NAET:, SET-REE 90%. 85 FAEPE L WETRK
5 20 %, V2B TR AR AR PR AR R e, R KR Ak e R
HIEM 1S h 24, (HRIE - RREFA R BERK
HETTE 2~5 h 5 IET: .

el X s 2R R R 3 o R SR R 02 b ik A
JZIZBTEST, 1980 4ETF IR, RO (i 0 gz
FHREBE A A S I . DRV P R R A,
AR, RO AT IR 2 e A BB SE , ASF T
RS ORAAT H, TS SR A T 22 IR R AR
P AT 9 R SO K R RO 2 - i B R
RO R OOL St 2 2R G €00 3 R T i S G T {1
T4, HEH TS B R R R W E EA . bR
U2 ANAA S ek R kY | AR AT
Sl

ARG 2R JH R o 50 €33 - R B T 0, AT R B
PRV Tl AR, 7 S L 5 O R B A, B i — A IE
S s 1 2 (RPN S i, DRl L A o 4 SR R 4
B4 N B, BOR BE AL T RZE MR

2 MRIEEE

2.1 X5
211 BB

API QTRAP 6500 VUK R IR TR AL (3EE AB
SCIEX /3#]); Shimadzu 20ADXR UPLC & & AH (4,
FEAL(H A B ), XS-205DU 1432 — R Gi-1- g
Pl - LR £ A F]); MS3 TR IR % # (T2 E TKA A F);
Allegra X-22R =% B D HL(EEE Beckman Coulter 24
Al); E300H 7 A (R LT M A (3R A BRA F]); 0.22 pm

TUFLIE (- ANPLE A ).
2.1.2 &K Al

s RS (% 2l, 350 Fisher A H]); LBREGIHT
afi, 3% [E Sigma-Aldrich 22 #l); bR o5 5 K
(a-amanitin) . B- ¥ & F K (B-amanitin) . y- §& B F K
(y-amanitin) .} "% WA #E Ak (phallacidin) . £
ik (phalloidin)(46i & = 90%, HPLC 2% 5, 3% Sigma-Aldrich
UNEINE
2.1.3 Heakik

KFER T ERERPRERG ZITHEEEEHERMN, &%
g A Y A A K R A
22 ZWHE
22,1 HSEraE

BURERN 2 S i g, Moesy—2F, AW
WALFE . HERFRIEL 2.00 g 5135 MU BE AR FE & T 50 mL %k}
BLOAE T, A B EEKIR A 4 B0 (P K =37, V210
mL, RS, AR 15 min KHHRBORIEFTE O 5 min,
53N 10000 r/min. IR 0.22 pm SRR, TR AL
7R e A58 €2 T - ER B B T AL 2
222 BEH

(O

K DIKMA Leapsil C g #:(150 mmx2.1 mm, 2.7 um),
PLZJER S mmol/L ZBRE/KIE A TR BRI AR B DRI (WL3R 1);
Hik: 0.40 mL/min; A 40 °C; PEREARTH; 5 uL.

R OREEBESER &G

Table 1 Mobile phase gradient elution conditions

A} 18] /min 5 mmol/L ZRE K/ Ye 1%
2.0 80 20
3.0 1 99
7.0 1 99
7.1 80 20
8.0 80 20
9.0 80 20
Q)T A

B TR ESI(+), 2R Z KNI (multiple reaction
monitor, MRM) i/ X2 &, FIARARBMEES &%
T A AT M o S S A HLA Dy 555 HL M 5000 V;
ATREST; 40 psi; PN 55 L/ming HHBIS; 55 L/min;
BllF A< R P AE S BT URTR A 550 °C; BE B AR
100 ms; A I Hi, H (entrance potential, EP); 10 V; filf &b H
I By, JE (collision cell exit potential, CXP); 15 V., LfEH &
(declustering potential, DP). il < £t (collision energy,

CE). 3 P& FaE AN 2 Bl R EJ KT 11 g 7 B 2.
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Table 2 Parameters of multiple reaction monitoring detection for 3 kinds of amanitins and 2 kinds of phallotoxins

A2 FREES0) BB (mlz) TE T (m/z) ERERIE/V il i AV
B 941.3 746.4* 200 70
9413 923.3 200 65
BRI 942.3 747 4% 200 65
942.3 9243 200 65
925.3 730.5 170 60
SR Ik 925.3 895.0* 170 60
925.3 686.3 170 75
925.3 907.1 170 60
B3 — A0 K 869.3 795.4* 200 70
869.3 797.4 200 70
811.3 767.4% 230 65
—RALEK 811.3 783.4 230 65
811.3 739.4 230 70

T WERE T

223 ARBIRIR Y BCH

S HER AR BGE = OF £ 0.01 mg) a-REFFHAK . p-
SE IR, IO RIK, R RREEK. _RBER
Jik 5 FbRAERI R T S A4S 10 mL 28 S, R A O
% 10.0 mL, FEAMEAT . P80 100%40 5 09 B, Eif
e R 100 mg/L B —FRUERE AW, -20 °C T IR4E . 435
BB —FRUERE A 1.0 mL T 10 mL &8+, AP
BEEAZE 10 mL, R A 10 me/L (R A b viE b e i,
=20 °CNURAF. I FH A L TR 2%, RS, LU it ik
BE435 2k 10, 20, 50, 100, 200, 500 pg/L iRA bR
W

3 #R55%

3.1 HERAILEREMRL

3 FIGE A 2 R E R G TK, b2
Wt E, mheiE . m T A R, — A I T
ANREME IR o A 7 1 X M 15 4% A R U AT LU 4,
T HREE, M. FEEOKG:7, VINIRAAEEK 4 Fhig
B, BRI ELIK 3T, VV)IRA R SRR BOICR B
R T IR BT, SRR G RIS, ATOREEET B AE
FBUNMEGAL, AW ELKG7, V)RS BRIRBUG B FE S
TR I T AL T Al KSR B, WOASHIFSE 18 1 B K (317,
VIIRGRIRIOR . B P E R, ROk 5

GEAEAS, BEXT KLY | 3R AR WA B
AT RASE ARSI, IECEBR, T HLB [ A AUl
ot

32 BIESEIEFHMMLL

5T %4 BEH Cg. HSS T3Cig. Leapsil Cig 3 Fiiff,
AT IR, S5 R KB Leapsil Cg RIHARA: R, f#
o T A RE 76 5 Wl T SE B A B, KK A BT s [,
G3 BT IR 53 S ARG AR sl A 558 w8 1) 4 5 L 5 2 v AR €2
TE-H RS A . RO s R AR T, R
HLAHIE F 2N 1 43 B AR 0 F B . KA E e aliok .
5 mmol/L Z FREZ/KVEIR AN 0.5% B BR/KIE R, 4558 &
5 mmol/L ZMRE/KIE AR IF il B ARk & 158 247 8,
HIERI R 3 FRSEBEICAN 2 AR TS E
e dk . FRELFBRIL AR D)l i R IR B T, B U E
BT, REIEH TR TS, i@ty
g SIS, AR BT S g R, R R AT,
M 57 s, DL 1.
33 ZMEESKER

TE LR 5, LG TR AU AR bR, DL BE
(ng/L) R AR pRaEA TR ML RN, W RE 3 Rl 8 2 AR 2 Fh g
EFIKTE 10~500 pg/L AW BN EA RIFLM LR,
FHXERB)H 0.9992~0.9996, LI 3 FF{Z0E A H B
(limit of detection, LOD)>} 0.01 mg/kg, Z55HIL% 3,
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Fig.1

Fragment ion chromatograms for 3 kinds of amanitins and 2 kinds of phallotoxins
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Table 3 Linear regression equations, linear range and limits of detection of 3 kinds of amanitins and 2 kinds of phallotoxins

EY T 4 plT £ 2R MY Fl/(ug/L) AR 2B (r) K HBR/(mg/kg)
a- T E R AR Y=9.43*10°X+5.84*10° 10~500 0.9996 0.01
SIEETERK Y=4.41*%10°X+3.12*10° 10~500 0.9994 0.01
- K8 B K Y=4.17*10°X+6.86*10° 10~500 0.9992 0.01
BRI TR R Y=1.09*10°X+9.48*10° 10~500 0.9996 0.01
TR REEAK Y=8.01*10°X+2.08*10° 10~500 0.9992 0.01

34 BEESOWRE

WOR B AREI A 53 19 25 FORE S AEAIRVR BE (10 pg/L) . ik
JE(200 pg/L). BRI (500 pg/L) 3 MHREEAKSE F AT R
B S8, BAKFEELE 6 W, FHEYEN
81.9%~96.2%, FHXTHREIR2EH 1.7%~8.5%, W 2Rl (1Y)
B3R,
3.5 HmAENER

P 2 R AR VR A I R TS i, MR R
JEE R A A ol R e T DU AR e 2 5 A R S e
R, MELEH; BErEd A a-RHHIK 164 mg/ke,
B-HEBEFEIK 198 me/ke, y-BEEFIK 33 mg/kg, RIETHFR
EF K 2208 mg/kg, TR IRETEMRKH .
4 W

2008~2015 4, @EHEWhEHEM4L 1597 2, WK
rhE B 58235 A, FEFETT 1023 AR fbagik . BUEY
PE AR S s b R, BOR R 2R
AEREIN, SRR TR AUA B SR h R SO R
e BERS PR 90%H TR A R T 2R KA R
2 R KA A B A TS e . B AR 2 A £
Fiag 2, o vh B Y 7 AR IR T A 11 2 R R R 1
BWHAYT . WIS A B H A K, BaisTw . Bie s
BERSE . MR R RN 22 36 5 4 Fiag o 4 /e R ek
W RS HENE T S A IS, V2w kAR R
5k, P ANELE AT RE fi 2B i o A3 DGR TN ISR £ i AC 4
HIRM B AT . i R T R R R A K
FRBE 2, AN B s AT — AR T R
AIE, WA EMERE 2, FERAHRMRE
10 s S B R, (s 45 N\ B 5 I s 1 S DA
A 2 o A A5 R i
B3k
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