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Determination of 5 Kinds of peptide toxins in wild mushroom poisoning
samples by high performance liquid chromatography-tandem mass
spectrometry

WEI Hui-Wei, LIU Jin-Ming", SUN Jin-Ying, TANG Liang, ZHENG Quan-Dong
(Longgang District Center for Disease Control and Prevention, Shenzhen 518172, China)
ABSTRACT: Objective To establish an analytical method for the rapid determination of 5 kinds of peptide toxins
in samples from wild mushroom poisoning incidents by high performance liquid chromatography-tandem mass

spectrometry (HPLC-MS/MS). Methods The remaining mushrooms and patient urine samples were extracted by
methanol, purified by 250 mg N-propyl ethylenediamine (PSA), and separated by Waters CORTECS C¢" liquid
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chromatography column. The mobile phase consisted of methanol and 2 mmol/L ammonium acetate (containing

0.1% formic acid) under gradient elution. They were determined by HPLC-MS/MS. Results The 5 kinds of

peptide toxins had a good linear relationship (+>0.997) at the concentration 10.0-500.0 pg/L. The limits of

detection (LODs) of 5 kinds of peptide toxins in the mushroom samples were 2.0-3.0 pg/kg, the limits of

quantification (LOQs) were 5.0-10.0 pg/kg. In the urine samples, the LODs of 5 kinds of peptide toxins were
0.8—-1.2 ng/L, the LOQs were 2.0-4.0 pg/L. The recoveries of method were 60.1%—94.9%, and the relative standard

deviations were 2.0%—17.7% (n=6). Conclusion This method is accurate and rapid, and suitable for determination of

peptide toxins in residual mushroom and patient urine samples from wild mushroom poisoning incidents.

KEY WORDS: high performance liquid chromatography-tandem mass spectrometry; food poisoning; peptide

toxins; amatoxins; phallotoxins
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Table 1 Mass spectrometry parameters of 5 kinds of peptide toxins

BRI/ 14+ B3 Bt 8] /min EEBSF (mlz) TBIT(mlz) LRV Tl 3 St i/ V
0-AMA 4.15 919.7 259.2%/339.3 140 65/70
B-AMA 431 920.6 259.2%/902.6 140 55/35
y-AMA 4.37 903.5 243.3*%/323.4 130 55/65
POD 474 789.5 444.2%/330.1 115 50/55
PCD 4.86 847.6 157.2%/330.1 120 85/55
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Fig.1 Total ion chromatogram for mixed standard solution of
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Fig.3 Optimization results of absorbents
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Table 2 Analysis performance indicators of 5 kinds of peptide toxins

i3 PREE
Vit - Jey=) - proy=y
TR RGRMe  hE ERR B kg R ERR
/(pg/kg) /(nglkg) /(pg/L) /(pg/L)
a-AMA  Y=70X+43.9 0.9999 3.0 10.0 Y=89.X+332 0.9981 1.2 4.0
B-AMA  Y=134X+68.9 0.9998 3.0 10.0 Y=130X+269 0.9994 1.2 4.0
»-AMA  Y=419X+787 0.9999 3.0 10.0 Y=393X+1320 0.9986 1.2 4.0
POD Y=513X+784 0.9994 2.0 Y=409X+1100 0.9991 0.8 2.0
PCD Y=303X+3140 0.9976 3.0 10.0 Y=259X+1860 0.9974 1.2 4.0

2.6 EPRtE@mART

FAZRWIFGE ST AT R XN — R i s v s
PP TR R A BB PR TN, IR RS T IR TR R,
LRI LA 4, BARSE R 4, 3 (RFIAELERE S TP POD
KAGHAL, HA 4 FhEEZE a-AMA ., f-AMA ., y-AMA F1 PCD
PG #H, Hrb a-AMA . B-AMA F1 PCD % &3ty 185.0~

1100.0 mg/kg, p-AMA % EEEY 2.6~15.7 mg/kg, FREEA{UG:

i a-AMA Fll B-AMA, SR 6.0~6.8 png/L. FIRE MM

BE YRR R R R B R R, 455 BE AR,
BB Ah BRI S IR R R S R B . B AR

FERPA A BB AR S R S A, AT ERTA BRSSO )
AT EIHIRGRE 1000 £i5)5 ELEEERE, PRk o8 e TEIfiAr
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Table 3 Results of spiked recovery rates and precision (n=6)
= T i = PR
SHTY TR/ (ug/k Jinkr &/ (ng/L
R/ (igke) Tl i % /% RSDs/% =T ET RSDs/%
20.0 65.9 11.2 40.0 61.0 17.7
a-AMA 50.0 85.1 7.1 100.0 74.8 5.4
200.0 94.9 2.7 400.0 83.6 10.1
20.0 82.2 12.6 40.0 63.3 10.2
S-AMA 50.0 81.7 9.5 100.0 79.2 10.8
200.0 90.6 2.9 400.0 85.9 11.5
20.0 74.9 6.2 40.0 60.4 12.8
y-AMA 50.0 83.6 4.6 100.0 83.6 8.6
200.0 93.5 2.0 400.0 85.9 11.5
20.0 83.8 9.4 40.0 66.8 11.7
POD 50.0 81.6 4.2 100.0 84.7 9.5
200.0 88.8 2.2 400.0 90.3 9.2
20.0 69.7 3.4 40.0 60.1 12.8
PCD 50.0 76.6 7.2 100.0 80.9 10.8
200.0 89.9 2.5 400.0 88.2 7.8
A 1.2x10° 3
6.0%10° 4 g
2 2'8.0x10°
2 " 2 6.0x10°
B 4.0x10 - 2400
E 2.0x10°
= 2.0x10° /\ o2 .
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£ E3 B[R] /min
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3 o
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PR BA B[] /min
c 8.0x10°
6 — @
@ 20410 5 6.0x10°
§“ 1.5x10° 4.0x10°
i
;% 1.0x10° 2.0x10°
] 0
Z  5.0x10° 425 430 435 440 445 450
0 AR B3 B ] /min
D 3.0 3.5 4.0 4.5 5.0 5.5 6.0 6.5 7.0 7.5 8.0
2 2x10° - 1 R B R ] /min
o
X
BHoox10°
B
3.0 3.5 4.0 4.5 5.0 5.5 6.0 6.5 7.0 7.5 8.0
R R[] /min

T A1 S BRI R 20 1% B. 2 S A AL IO B 50 4%, C. 3 S BEAEAE IR 20 1% D. RAE.
K4 SRkt iig
Fig.4 Chromatograms of real samples
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Table 4 Detection results of 5 kinds of peptide toxins in
real samples

e | S 25 3SR PR
/(mg/kg)  /(mg/kg)  /(mg/kg) [(pg/L)
a-AMA 747.0 925.0 185.0 6.0
S-AMA 609.0 1100.0 300.0 6.8
y-AMA 4.2 15.7 2.6 K
POD A A A A
PCD 357.0 490.0 190.0 ER o4
3 % ®
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