T EE2: 20214512 %6 33 551280 Prev Med, Dec. 2021, Vol. 33, No.12 - 1223 -

i
T T H— WA (00— ER TR TR A 4 4
o B R

mONR, BOEE, U, FRORR, R, SR

WL A P TRy i ho o B S TR REAR B, WiV BT 310051

WE: B @ FHEmESl (DNSCD A - (% - AR I (LC-MS/MS) i BF A: & rh 7 i 2R (IBA) FIsg
WEEE (MUS) %, hFREas h e de s A e R bR S0k, iE PR HE MRS OB 7S $2 010 min, B0
0.38 mL7K. 0.5 mL 5%NaHCO: ¥ F10.6 mL 30 mmol/L. DNSCI /4 i 7% 8 4T W71 DNSCL i A= 4k, T 60 “CR i
30 min, Z&ZJERBAGELHLELS, A Waters XBridge™ BEH C18 (A REF:/355, LC-MS/MSHISE IBA FIMUS (£
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Determination of ibotenic acid and muscimol in wild mushroom by dansyl

chloride derivatization-liquid chromatography—tandem mass spectrometry
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Abstract: Objective To develop an analytical method of ibotenic acid (IBA) and muscimol (MUS) in wild mushroom
by dansyl chloride (DNSCI) derivatization—liquid chromatography—tandem mass spectrometry (LC—-MS/MS), and to provide
technical support for etiological identification of mushroom poisoning events. Methods The sample was extracted with
hydrochloric acid solution, derived by bimolecular DNSCI, diluted and inorganic salts precipitated with acetonitrile. The
extract was separated by a waters XBridge™ BEH C18 column and measured by LC-MS/MS. Results The limits of
detection for IBA and MUS in wild mushroom were 0.15 mg/kg and 0.1 mg/kg, respectively. Good linear relationship
was obtained for IBA and MUS at the range of 0.5-250 mg/kg with the correlation coefficient of 0.997 and 0.999,
respectively. The average recoveries at three spiking levels were 84.5%-102.0% with relative standard deviations (RSDs,
n=6) of 4.7%-8.6% for IBA. The average recoveries were 88.6%-95.4% with RSDs (n=6) of 4.9%-7.5% for MUS.
Conclusion The optimized sample extraction and bimolecular DNSCI derivatization conditions can achieve rapid and
accurate analysis of IBA and MUS in wild mushroom poisoning sample.
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1.1 MELRXA  LCMS-8060 ¥ AH {1 1% — £ 1k DU A%
FEREAL (HARRHAF); MaikEE (EE Mil-
lipore 23 A ) o IBA (95%) . MUS (98%) . DNSCI,
iR =84 (NaHCOs) . #HhIR MR e (3£ Sigma-
Aldrich 2~ 7)) ; WERAI NG (faigal, 3EE TEDIA
oD WER (54, 22E ROE Scientific 2 H]) o
BRAEFRIMBER , SR ANE R b gl B A B b
FEWTIT L X R AEAS 5
1.2 LC-MS/MS 44 XBridge™ BEH C18 {f i H:
(3.0 mmx150 mm, 2.5 pm, E[E Waters 227]), #F
30 °C; HEFEIAFR 2.0 pL; Wi 0.4 mL/min; W3
AH: 10 mmol/L. FI{i®/ 6 mmol/L. F R4 /KIEIK (A);
OHE (B); BEVEMA)T: 0 ~ 6.0 min, 40%B~
90%B; 6.0 ~ 85 min, 90% B; 85 ~ 9.0 min,
90%B~40%B; 9.0 ~ 12.5 min, 40%B.

LT 55 B R OE B R (ESIY) 5 VR
MS 42 F A R B 4 00 250 °C L 300 °C A
400 C; #EMHE: 4 kV; fES: &S (270 kPa);
AR 253, 10 L/ming FAESMTERA: AR,
WIEA A 3 L/min A1 10 L/min, SR 22 52 W Ak
7 (multiple reaction monitoring, MRM) , UL 1.
IBA-2DNS Fl1 MUS-2DNS )T & 7 414 16 F ¥ 4
m/z 100~700, RFEFEREIR 23 eV,
1.3 #feearaz®  HEEEERSIK, RS, PR ¢
FEATF 15 mL BIEKLE P, I 9 mL 0.05 mol/L £hiiR
VEWRAT, AR HEE 10 min, N HUE ] E %
# 10 mL, &%), LIF4%E 8.46 cm, 10 000 r/min &
> 2 min, B 0.02 mL F3EWT 2 mL ZIEE LA,
Jin 0.38 mL 7K . 0.5 mL 5%NaHCO; % & il 0.6 mL

R 1 IBA Fl MUS X53F DNS #iE4LIY MRM 544

HET  THET HHERER

== 4 = fiiH pe
HE s A= (miz) (m/z) (eV)

IBA 158 IBA-2NDS 625 391°/346 23/20

MUS 114 MUS-2DNS 581 347234 23/26

IE: adoREp T,

30 mmol/L DNSCI i (81 mg DNSCI+9 mL N
i, WEREM, EA5ZE 10mL), R, BEHLE,
F 60 CM 30 min, BEIEFE, M50 wL 50%
e, HAEEAEZ 1.5 mL, B4, B 0.15 mL
RN, i 0.85 mL ZHEIRS], 4 0.22 pm g
Jii, LC-MS/MS M .,

1.4 FrikfhAbiXgs

141 ARAGHE P BRI [R] o 0300 e A o e 75 2
5. 10, 20 F1 30 min B} IBA F1 MUS #y R, %k
P IS 2 A g S 6T 7 4) R 7 R U i)

142 ARAEXSrF DNSCL AR RO 2 43l ik
P& NaHCO; ¥ FE R 1%, 2%, 3%. 4%. 5%. 6%,
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0.5. 0.6 F1 0.8 mL, M ETEI 10, 20. 30, 40 F
60 min (7 HIFEE PN 60 °C), B+ DNSCl 2 W3k
RA R XTI SN 5 o B RN SR A T E 3
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143 b s &0 43R 10 mmol/L
fR-Z g . 6 mmol/L H RE - Z N F 10 mmol/L H
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Bro HAphZfR 1.2,
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DNSCI B, 1821, B, ZEHAE R S
AR TEDLALBY T S50 N IE , DAE B B4
WETRIRUA AR, bRl o B i As b, 227k
FrdEfh k. DL 3 fRH{E M b Ik A RE b T8 m ok B Sy O vk
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N S
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inten. (x10 000 000)
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170.1 ol \N__
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0 | ] L | ------ l /I’H ¢
25‘0 ‘ 560 m/z m/z 170 1
m/z 391.1
inten. (X10 000 000)
20] ! MUS- 2DNS N*‘
1.01 347.1 ///;
341 ‘ 581.2 /// /
A S = (A
250 s00 miz M )
m/z 347.1

B 5 IBA-2DNS Fll MUS-2DNS BT T4 i S i 2z

23 AAhsmien R AT, BAR
FESL T IBA-2DNS F1 MUS-2DNS F4) 358 5 %5 o7 I 5 1
439k 91.9% F1 101.8%, MIXFFREMZE (RSD, n=
3) /NTF 4.8%, FIRBRFMWILTRN, RS
FIFMEROERE S R3O i

2.4 FiEFHEK

241 MR, BHRAEER  BAERESE T,
IBA F1 MUS 7£ 0.5 ~ 250 mg/kg ¥ &0 B L PE X &
RA4f, LAEMICERE R 0.997 A1 0.999, IBA Fl
MUS AYK HBR2r508 0.15 mg/kg F1 0.1 mg/kg, *EH:
BR324 0.5 mg/kg F1 0.3 mg/kg.

242 [FISCRAKEEE  IBA H N FEH RN
84.5% ~ 102.0%, RSD N 4.7% ~ 8.6%; H [a] -1 [5]
W% Ky 83.8% ~ 109.4%, RSD 4 5.3% ~9.1%., MUS
H N i3 88.6% ~95.4%, RSD K 4.9% ~
7.5%; H a2 1%k 86.9% ~ 96.1%, RSD A
5.3% ~ 8.8%. W 2.

R 2 PEFET IBA I MUS 4 ISR ARG %R (n=6)

B HH H [|]
v i
Bl RSD Bl RSD
(mg/kg)

(%) (%) (%) (%)

IBA 0.5 102.0 8.6 109.4 9.1
10 84.5 47 83.8 5.9

250 92.7 5.0 91.2 53

MUS 0.5 88.6 75 86.9 8.8
10 95.4 49 96.1 53

250 93.4 5.2 95.0 55

25 FEFREN  TE 2 RIS R

A B H R R B PR IBA &R AN
1 226 mg/kg Fl 248 mg/kg, MUS &34 225 me/kg
1 71.6 mg/kg.

3 W
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AR O R R iy e ol B S R = LAV i
AT IBA I MUS (BRI Jrids, W oRAR G 8
FF A B PR AR S

IBA Fil MUS J& Tt/ NrTih &9, #RAH
v W HR B, XI5 25 DNSCL A3 A Ak 52 i 3% A 5%
Mg &1 ARFSY Z I, SRA 0.05 mmol/L ERFRE N
PEIGR], 256 IR IO v, AMUAT LA G il AT
LA, IBMFAE T J54E DNSCI 15 A A SR RN RN Y
*%“% N, Rk N RN, e
PRI DB B SO, DRAIESS R HERPE

A SCHRARE NaHCOs~Na,COs I3 T Y DNSCI R
SRR N, $E 2R B LC-MS/MS il R
fgoss "2 R R FR LA DNSCL KR T
uiﬁr:ﬂcfi WK R pH {E, L5 &I IBA B¢ MUS
SEVEMEER )RR S —FE EAT DNSCL SO i i,
AETE B F i B R B X4 F DNSCL 2 1 7= ) IBA-
2DNS Fll MUS-2DNS, A I P &4 KiE 5 1BA
FIMUS 43 AT A 2R sl B s, (HIL s
J R4y R By 1 DNSCL S by i P, wl LUA)
IBA-2DNS Fl MUS-2DNS 4rF 4t it B I 22 I bR T
Yoo 75 0~30 h N, 2 FhEg R BATAE P My A i oy
AT 10%, UEARTAZ“IFE 30 h NEE .

XF T LR A H AL AL A ) B9 553 DNSCL 2
Y, HAEH E] DNS M FFE B T (m/z 156.1,
170.1, 171.1, 234.1) "', BB Y 0 FRAE
Bt XFFXU>F DNSCL B =9y, n] LAk 26 5 %
ST R R BRI B 7, PEERA T

S Ak
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