o B B ARy f - 4
525 (EA214 %)

LC/MS/MSIZ & 2 R iEtk B RE—F o FEORF

REER . Rdn - EEM T 7 L —7

I IR, R ORET, S R

Simultaneous Determination of phytotoxins in urine with LC/MS/MS
Kouji Tachino,Michiko Fujiwara,lzumi Miura

ETHIZ

FUBT R, EOIRLICEERDHME AR L
HRPEIT, BSEEREIEBN I SN TWBITH D00
ST RETHRELTNE., Z0O7 OREGRE OB A
MHY T N—T T, Wi B RO I FiEZ /M
FLTWA.

A, BAEBHRNESNRVIRNEE 2, %R
BRSO D BRMOBH ENTZHEY Y 0b MR
REO—FON TEE, Blkiksu~ /77 - HE
hrEt (LC/MS/MS) ZEA L THRFT L= THET S
EBFE

1. BrxgmE

BEBREERNPORINENDERB LS ERED L, 1E
VELDFER CE RIS N BT FOANA Ra=F v
FEEE T3 (R &) , AV a=Fr (ReMET
¥ ) R, Ta=Fr (T ) 1 ,
VaYa=Fr (AR () /), B oY
NE I Do—T ~=F> (GALBIOCHEM&) , 77 wu o ¥
V(R TE () &) , &FEESHT 2 v T Y
AAOT bavy FEMETE ) &) , 2ax7
32> (TOCRIS COOK SON incfd) , #JFNI#Y v A D
oY 7= (FEMETHE K ®) , aFra=r
FotsisE T2 () &) , &FEEY A XY 77 o=
e Ty (Fdeii3i T (BB ®) o1 1M RE
BN & LTz,

2. B

EHEIAZ u~ N5 7 Agilent# 11002 U — X,
BESHTEERE - Applied BiosystemsttHAP12000

0 —& U —x R b — & — JURER R () #UN1100
PR

3. R¥ESE

EFEMEAL— Y v T & WaterstEHlOasisHLB
VAC RC(60mg)

K FOOGHIER T3 (kk) BB MK

A B =) FOGMEE T3 (BR) LCMSH A &/ — v

X7 E= 0 A FEHigE T2 (BR) Ak

HPLCH #7 A : Cadenza CD-C18 3 mm i.d. X 150 mm 3
um ({747 (B #) | Atlantis HILIC Silica 2.1 mmi.d.
X150 mm 3 um (Watersftf) , Scherzo SM-C18 2.0
mm i.d. X150mm 3 pm({/37h (B )

Wi~ 4 L% — : ADVATEC#EHIDTISMIC-13HP (0. 2
jm)

4. MS/MSZft

A AkiElE, ESI(Electron Spray thermo lonizati
on) Z fAVY, MRM (Multiple Reaction Monitoring) | EVE
DOFEM R LT-.

5. wBRE

JR1 ml%&, AX/—nA5ml, KsmlTarsra=
V7 LIzEMRmE A — Y v BT A (0asis HLB V

AC RC(60 mg)) IZBfm L, 16%A % /—/L5 ml CUF L7=
th, AX/—NA5nlTHEHLE., ZhEt, e—4%)—=x
N L — X —TL0CTRILIRM L, R CRIE L7z
e, AX =1 ml CEEL, BRRI+7 4V —%@L
72 DO ZELC/MS/MSHIERIE & L=,

6. REMDIER

BN BWE LR L, A% ) —/LTEEL, 1000
pg/ml, 500 pg/ml, 200 wg/ml OFFHEE 2 FRE L 7.
INEREEDYE, #@EAX /—/TAHRL, 20 ng/ml
~500 ng/ml DIEAIEHE A ¥ ) — VIR & R L7-.
IRARGTC K DA A Ak iil, REOTFTERRMENE 2 b
HIZEmb, 5. EHE TR LRSI L -
200 ng/ml A% /) —/VRGEEHERZ 1 mlIRNM L2 D (=
MU w7 ZYSHI200 ng/mUIRAGIERERR) L, 200 ng/ml A
2 ) — ARG EEYERR 2 LC/MS/MS CHIE U Ll kgt L 7=1%,

HERRZ R LT

7. BINEIERER

EREHT RO Z B ARG D 7, I H R TR
JnTEI AR & S H L 72

8. u& s FRAX %

MR MBI EE TR L Lo A A Y — A LS E A,
Tagy FAXx v CREEIT o2, 500 ng/mlIRAEEAEYE
% % IV YCE20eV, 35eV, 50eV CMS/MS ALY RV &2 L,
T—H_XR—=2{tLiztk, <= bU v 7 ARMN200 ng/mlEA
FEWER 2 D —BeRE 2 it L.

ERETELE

1. MS/MS&f#

NI BEE D1 ug/mld A & ) — BRI & A
T—Ya AR EEMSEICEAL, A A kS E
Bt Le. 2agmEicsne, Ko7 4 7E—R
T, v oA IM+H] Y BRSNS
INEFV D=V —A AL, RLEEREGNT 2L
7 MM AVEERHIZ, 2ERIEENSWT 0L Y M
Ao MR I L, DP(Declustering Potential), CE(Co
1lision Energy), FP(Focusing Potential) 72 &%, i
L.

RANTO. 1 pg/mld A & ) — )AEHERRIR & FAVOFIA
(7a—A =7 a7 VU A) TCUR(Curtain
GAS) ,CAD(Collision GAS),IS(lon Transfer Voltage),T
EM(Tmperrature),GS1(lon Source GAs 1),GS2(lon Sour
ce GAs 2) R EDA F v Y —ADHEEIT T2, Z Ok

B4 Table 11T~

- 54 -



PR BR B AR A P
H525 (ERK214 )

Table 1. MS conditions for detamination of 11 phytotoxins

lonization

Analysis mode

lon Transfer Voltage
Turbo gas temperture

4,500 V
5000

Mmonoisotopic Precursor ions

Monitor ion (Da) (m/z)
Hypaconitine 615.32 616.30
Mesaconitine 631.31 632.30
Aconitine 645.32 646.40
Jesaconitine 675.34 676.40
o-Amanitin 918.97 920.30
Phalloidin 788.87 790.30
Atropine 289.37 290.10
Scopolamine 303.35 304.10
a-Solanine 868.06 869.60
o—Chaconine 852. 06 853. 70
Colchicine 399.44 400.10

Electron Spray thermo ionization(ESI),Positive
Multiple Reaction Monitorring(MRM)

Product ions DP® CE™
(m/z) Q) (eV)
77.20° 76.00 77.00

105.20%
105.30° 66.00 81.00
77.30°
105.20° 76.00 129.00
77.30°
135.20° 71.00 81.00
77.30°
86.30° 96.00 113.00
146.10%
86.30° 96.00 190.00
157.10%
124 .20° 51.00 77.00
77.20°
103.10° 51.00 51.00
77.30°
98.20° 121.00 113.00
399.30°
98. 20% 151. 00 117.00
71.20°
152.20° 46.00 117.00
165.20°

»  DP:Declustering potential
» CE:Collision energy

9 Used for confirmation

» Used for quantitation
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Fig.1 TIC 11 Pytotoxins with Cadenza CD-C18
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Fig.2 TIC 11 pytotoxins with Atlantis HILIC Sillca
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Fig.3 TIC 11 pytotoxins with Scherzo SM-C18

Table 2. HPLC conditions for Determination of
11 pytotoxins

Column Scherzo SM-C18 2.0mm i.d.x 150mm
3 um

Column temp. 400

Flow rate 0.2 mL/min

Solvent A:10 mmmol Ammoniume Format
e Aqueous Solution
Solvent B:Methanol

Mobile phase

Isocratic A:B=1:9
Injection 10 pL
volume
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~ MU v 7 ZEIN200 ng/mlIBSAEAERL &, 200 ng/ml
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=F, ZruaAPy, albF TR, RAERBOER
M XV EE, IR0 L, eka=F il
DOHRFIIE =7 NI Uy =T ) mENED L,
EmEINEMLZ., ZoMK R THL e/ Ra=F 0
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4. FIMENRGEER
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11 pytotoxins using LC/MS/MS with or without urine extract

11 pytotoxins mix200ng/ml methanol sol

11 pytotoxins mix200ng/ml methanol sol add urea extract

No. pytotoxins Retention Time Area Height Retention Time Area Height

(min) (counts) (cps) (min) (counts) (cps)
1 Hypaconitine 17.9 2.33E+06 2.67E+04 13.2 1.52E+06 3.17E+04
2 Mesaconitine 10.9 1.90E+06 4 .54E+06 9.6 1.63E+06 5.77E+04
3 Aconitine 15.0 2_.11E+06 3.48E+04 11.8 1.54E+06 4 _.59E+04
4 Jesaconitine 15.3 2.55E+06 4.06E+04 12.0 1.74E+06 4.61E+04
5 o-Amanitin 4.5 1.35E+04 6.46E+02 4.4 1.13E+04 5.69E+02
6 Phalloidin 4.5 1.35E+04 6.11E+02 4.5 1.24E+02 4.40E+02
7 Atropine 21.2 4.16E+06 4.99E+04 15.9 2.76E+06 5.74E+04
8 Scopolamine 6.4 3.65E+05 1.70E+04 6.3 1.30E+05 6.66E+03
9 o-Solanine 16.3 8.72E+04 1.32E+03 12.3 6.53E+04 2.07E+03
10 o-Chaconine 15.9 3.23E+05 5.11E+03 12.3 2.73E+05 8.30E+03
11 Colchicine 5.2 2.19E+05 8.88E+03 5.1 8.56E+04 3.84E+03
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Fig-4 MRM chromatograms of 200 ng/ml Hypaconitin
e methanol sol. and matrix add 200 ng/ml
Hypaconitine methanol sol.
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Fig.5 Standard curve of Atropine

Table 3. Recoveries of 11 pytotoxins

pytotoxins Recovery (%) ®
Hypaconitine 118.7+ 3.4
Mesaconitine 92.2+ 7.6
Aconitine 107.7+ 2.1
Jesaconitine 108.7+ 3.8
o-Amanitin 104.0+ 2.0
Phalloidin 83.7+ 10.3
Atropine 122.7+ 9.5
Scopolamine 110.7+ 2.9
o-Solanine 109.3+ 1.5
o—Chaconine 116.3=*=1.5
Colchicine 102.8+ 6.3
Sample were spiked at 100ng/g of 11 pytotoxin in
urine

a) Values are the meant S.D.(n=3)
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1 Mass Spectrum of CES50eV

Fig.6 TIC and mass spectrums of o-Amanitin
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Fig.7 TIC and mass spectrums of Mesaconitine
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Table 4. Agreement rate with data base of pytotoxins
name CE20eV  CE35eV CE50eV
Hypaconitine 0.999 0.993 0.713
Mesaconitine 0.999 0.991 0.999
Aconitine 0.500 0.997 0.891
Jesaconitine 1.000 0.996 0.953
o—Amanitin 1. 000 1. 000 —
Phalloidin 0.986 0.986 0.631
Atropine 0. 998 0.712 —
Scopolamine 0.997 — —
a-Solanine 0.993 0.998 0.633
o—Chaconine 0.998 0.999 0. 999
Colchicine 0.999 0.990 0.936
— : No matched
ERR D
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