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UPLC/Q-TOF-MS Based the Diversity of Toxiferous Composition of
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of Veratrum Nigrum and Ginseng

YANG Liang"?, WANG Yu-guang®, LIANG Qian-de’, LIU Hao-sheng',
MA Zeng-chun?, XIAO Cheng-rong?, TAN Hong-ling?,
TANG Xiang-lin®, ZHANG Bo-1i*, GAO Yue?
(1. Graduate School of An Hui Medical University, Hefei 230032,China;
2. Institute of Radiation and Irradiation Medical , Academy of Military Medical Sciences, Beijing 100850, China;
3. Tianjin University of Traditional Chinese Medicine , Tianjin 300193, China)

Abstract; In order to study toxicity changes in different matching between the herbal gin-
seng and veratrum nigrum of eighteen incompatible medication in traditional medicine, the
acute toxicity of mice treated with veratrum nigrum-ginseng combination of the eighteen in-

compatibal (Shi Ba Fan) was explored. UPLC/TOF-MS with Principal Components Analy-

sis (PCA) were used to analyze the same samples used in acute toxic experiment. The re-
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sults showed that death rate of mice was decreased in the rise of compatibility of ginseng

with fixed dose of veratrum nigrum, toxicity alkaloid series such as veratrosine, veratrum

alkamine, 3-angeloylzygadenine, germidine, veretramine, rubijervine were also increased.

Therefore, above alkaloid series may be key factors contributed to the poisoning effect of

ginseng combined with veratrum nigrum.

Key words: veratrum nigrum; ginseng; acute toxicity; UPLC/Q-TOF-MS
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HEGK ER A2 2. R+ AR 225
WHEBEARRS, HRA2E S — RS 7+
e R LN, R A 255 T — 2 M
MEmLt ., EES5ASREFH AR FIE
WEBEN—MHERGN ., A RE . EFHE
T R B T, 7R G PR A B A 2 A
SREEWHMRY  WRA R . ZF“RIL=
FWEEHEZER P T NARHBHF
M) R A T Ll AR A A R R o A R PR
B YRR, IR F R FE N L
Xof FLFE M AR o0 T RN EE T R A YRR L X AR A
KPARALEZMIGRY AR AEEE . H
HUBIF 5T 3 75 4k 22 43 B SCRR 5 AS 2> D00 3 s
oA EE R VR N A R3S, B G R A e
A AR AT 5T B AR L SR

RELBRERBBRALG ST ELRLY
AR BEAT A9, BPRE A5 2 BB & (LDso)
H 2.566 g/kg, NS E A% EMTD) N 80
g/kg. BRBEEHESHE BE S S5ASANH
B b B K B BEAT /N R St e S i, 0 B
IR 7K RO X I 34T 90 5 B A A BRAE B AN 2 T
PR AR LR — T EE R 5 ASEARR R
EL B A Bl W B R AR b R B, 55 — O TR R R
VRO B3 - TR AT B ) L 5% 5 B R (UPLC/Q-
TOF MS) 43t 8 1t B 43 B 4L B, B4 A &
B4 43 B (PCA) K 1E 38 4 5 /Iy — 3 % 31 31 43 Bt
(OPLS-DAY™M ™ Fefb 2 E 1w L4 Hi#E ™ 5 A
STERRIEC B 0L T 3 M AL 1 2R AR, W 5
PRSI 5 7 R 4 A8 0 3 A7 % R M A e,
HENPRAFER 5 ASEAAAHR O IERLR
FERER YR, LARA A I DR A& 350 FH AH O 25 4 42
Ha%,

1 REE S
1.1 RFFEs

L1.1 sEEAR KM /b RMERES 110 H,

18~22 g,6~8 JH ik, B ZE 3 B2 Bl 2 Bi 5L 1 3
Yy R BELA R IE 5 : SCXK-(F)2007-004],
P EBERMEF LR AA,
BKEEZ NS 0B ERBRAS BT E
AWRAF =B EHEARTEN . HEEFESR %5
A SR EER R D E R, AR
BHABESBEMEY BN Veratrum nigrum
Linn. ) THRBMAMBASBEYAZS Pa-
nax ginseng C. A. Mey. BT .
1.1.2 LY E  Acquity UPLC-Synapt MS
3% - B I A A - 2 B Waters 24 &) 7= il s Mass
Lynx V14,1 i T{E¥ . 5 E Waters 2 7 7=
& s Millipore Simplicity 27K 4% ; Herarus Labo-
fuge 400R ¥ VR B0 AL 5 B FRF (BS 223S £ .
FE B2 ALEO A RAF = 6 e &
K4 (RE52CS ) . b1 58 A= AL AR T 7 s
B, 71 15 B A (98-1-B AY) . KT R i 45 AL
A PR A 5 H PVIE IR KV B - L K R B2 X
27 SHB-TA 183k K2 A E = FR M
KIRF TRARAF =M.
1.1.3 N M (@igs) . B Fisher
Scientific 23 ] ; #8 4fi 7K £ Millipore #fi /K & 4t 4§
1k ; iR (HPLC g0,
1.2 KT
1.2.1 G Hg B ASK-EE
WEHFRERAS,MA 700 mL ZM/K, Bl 1h )5
RO 1 h IREUBW,3 E2midiE. KE
TR, 5B —RUMA 558 —FUR B IR RS R ZE
WK.AE1hEH 3 EY M IERBAWE, &
IR, B A FE 7 NS 596 FOB G e B iRk
BB TRREA ST RIS ETEIRA.
b R S R AT CER R, DA 13 000 r/min B
£ 10 min, BUE 5B .2 0. 22 pm HFLIEIE L 38
G, T 4 CRAE, R L3 Ak il . 4% 21 9 SE B
HEFHIITE L,
1.2.2 SMHEHELE KM/PRERN 2~3 X
&, R4 AVB.C.D.E.F.G.H.I.J.K #£ 11
H, o HIx LR NS B 25X 10 ¢ 1,
8:1.6:1.,4:1.,2+1,1:1,1:2,1:4.1:6,
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1:8.1+:10,252570 12 h 2R B ARZK , W HAFRE
}E‘Jﬁﬂﬁ 0.4 mL/lo g Dﬂﬁ?ﬁ‘%,m%ﬁﬁ 9%1&'
/N RIGRFRAFIETIF L

®1 SEHBYIBEAANRA ASHTREEL
Tablel The design of different matching

of veratrum nigrum and ginseng

ap e Az we OOVF HER
i /mL W /mL
A 6.415 0.6415 10:1 700 100
B 6.415 0.8020 8:1 700 100
C 6.415 1.069 6:1 700 100
D 6.415 1.604 4:1 700 100
E 6.415 3.208 2:1 700 100
F 6.415 6.415 1:1 700 100
G 6.415 12.83 1:2 700 100
H 6.415 25.66 1:4 700 100
I 6.415 38.49 1:6 700 100
J 6.415 51.32 1:8 700 100
K 6.415 64.15 1:10 700 100

1.2.3 YR AHEs R Waters Ac-
quity BEH Cj;3 (100 mX2.1 mmX1.7 pm) i
B HER 45 °C L3 0.5 mL/min, HREE 5 pL;
TRBhAE A:0. 120 B ER/AK ISV Tish Al B:0. 1% H
BRZEW W IES TR, BB (0~1.0
min:2%B;1.0~2.0 min: 2% ~5%B;2. 0~5.0
min:5%~20%B;5. 0~7. 0 min:20% ~30%B;
7.0~10.0 min;:30%~33%B;10. 0~13. 0 min:
33%~36%B;13. 0~17. 0 min: 36% ~40%B;
17.0~18. 0 min: 40% ~100% B;18. 0~19. 0
min:100%~2%B;20.0 min:2%B),

R FH HL R 55 B B B R (ESD , IE B F AL X
Rl s R & VS cm/2 100~1 200; B4 E H
E 3 kV;#EFLEE 30 VB FIREE 100 C; 5%
AR B 450 C; W 900 L/h; DL5E &8R-
ME Bk 2517 K B R B A IE (LM +H 1% 556. 277 1),

VR B ] B4R R Waters 24 & 48 fiE 1
Marker Lynx 4. 1 #0447 e 32 B e Xf 55 & 15
— b4, FIH PCA 1 OPLS-DA £ H & 4
Z [EEE W Hs SUE S B 2 5, 456 b o & R0 RS

RO K R X ¥ TE B AL S R O0 B #E AT PR
KRE.

2 HR5UHR

2.1 EWER

2.1.1 SHFHELE BEEESHREN 2.566
g/kg HHH NS 10+ 1~1 ¢ 10 /KB #E4T
MNRSERFELR, SR TE 2,

x2 EA ANSTEEILTMIHRER
Table 2 The design of different matching

of veratrum nigrum and ginseng

Y/ A3/ FET-HR/
ikl (e/ke)  (a/ke) ol e y JES
A 2,566 0.2566 10:1 17 85 20
B 2.566 0.3208 8:1 17 85 20
C  2.566 0.4277 6:1 15 75 20
D 2.566 0.6415 4:1 17 85 20
E 2.566 1.283 2:1 13 65 20
F  2.566 2.566 1:1 15 75 20
G 2.566 5.132 1:2 14 70 20
H 2.566 10.26 1:4 12 60 20
I 2.566 15.40 1:6 14 70 20
] 2.566 20.53 1:8 8 40 20
K  2.566 25.66 1:10 6 30 20

2.1.2 YRS TER ¥ LR 10: 1~
1+ 107K BTV 647 3h 4 B 1 S 380 [R) B » Xt 7 3 3
174 4K RO 89 ¥ 2 B 43 43 Bt &3 MassL-
ynxd. 1 SB35 4F, 45 & 32 84 o0 Bt B IE 38 4 B
AN TR FI BN 22 B HEAT T 4B S 2 TR
SELREFREFHERE, s TE 1. ATE
e i sk A c Y = NE PSS R ]
i) A~K AA FUORTE RS 78T 1 75
B2 R &Y R TE 2, FHIER mE/D—
FEBINZERBENER R TE 3, K
&Y 5 6 MARBHERRX 4L &W 7 REE%
E. YR T-BBERTE 4, TENESY
JRE TR B R E T E S,

LAY R B M A Y4 MHDB
BIEERMRRU LS H XA R, %
FHBITESF TR 3, AHS KA Rsa
B E T 4,
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Fig. 1 The total ion chromatogram of veratrum nigrum and ginseng with different ratio
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Fig. 2 Selected ion intensity trend plots analyzed using Marker lynx 4. 1 software
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Fig.3 OPLS-DA/Scores plot from A to K
of ginseng and veratrum nigrum obtained using

Pareto scaling with mean centering
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Fig.5 The ion chromatogram of main toxicity component

from veratrum nigrum and ginseng with different ratio
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R3 A~KAASEFREARMNESEFEXTHS FTEFIELS

Table 3 Components identified from A to K of decoctions of ginseng and veratrum nigrum

[M+H]*"/(m/2
W5 fREI [ /min [Atg Py TR
WAL TFRE/u BRSTFRE/u FERwE/107°

1 4.72 Verdine CorHi1 OsN 460. 305 6 460. 306 3 1.52

2 6.02 Veratrosine C33HygO7 N 572.359 3 572.358 7 1. 048

3 6.49 Veratrum alkamine Cs6 Hs1 010N 658. 359 7 658.359 1 0.911

4 6.65 Rubjervine CorHisOz N 414.335 9 414.337 2 —3.1

5 6. 80 Germidine C34Hs3010N 636.375 3 636.374 8 0. 786

6 7.16 Germidine C3sH53010N 636.374 6 636.374 8 —0.314

7 7.42 Unknown — 472.342 1 — —

8 7.46 Veratramine Co7H3o O N 410. 304 8 410. 305 9 2.68

9 7.63 3-Veratroylgermine Css HssOn N 676.369 1 676.369 7 —0. 887

10 8. 27 3-Angeloylzygadenine Cs2HygOs N 576.353 1 576.353 6 —0. 868

R4 ABEKEAASEFAARNESEFEXTHS FE TIELR
Table 4 Components identified between A and K of decoctions of ginseng and veratrum nigrum
s ﬁ%ﬂff P [M+H]*"/(m/2

[E] /min WAL FRE/u RS TFHE/u iR /107°
1 4.72 Verdine CorH4u1OsN 460. 305 6 460. 306 3 1.52
2 6.02 Veratrosine Cs3 HygO7 N 572. 360 8 572.358 7 3.66
3 6.03 Zygacine 183 Cpo Hys Os N 536.322 5 536.322 3 0. 37
4 6.59 3a-Dihydroxy-53-jervanin-12-en-11-one CyrHy1 O4N 444.3117 444.311 4 0. 65
5 6. 80 Germidine Cs4H53010N 636.376 8 636.374 8 3. 14
6 7.16 Germidine Cs4H53010N 636.373 6 636.374 8 —1.88
7 7.46 Veratramine Cy7H3O2 N 410. 304 1 410. 305 9 —4.38
8 7.76 Unknown - 678.384 3 - -
9 8.38 3-Angeloylzygadenine Cs2 HyoOsN 576. 351 2 576.353 6 —4.16

2.1.3 AHE5 KHAGZWER RITH—-PZ
P M LA AR AL, SR EREE A 5 AN SR H i 22
S ERH P, 02RO 2R A BN A
H K AT 507, E i — SRR F NS
H5HEEBEMMEEE. HPYRESZ5SER
T 6~8, & o {h 40 % B 49 30 ¥ 3 1 e 3 B R
FHE 9.
2.2 itig

NS H5H# AR ARFRHEELN,
BREEFEFHAEERNRE R RIEHRNA K
B 53 » A JBE 55 FL ) TR R 43 5 B R A SRR

AR AEFEESRS  AEESHE,
BASHBBRE, NEIL T REH, EEAS
FEMK, DB RETHEESE. HHASS
A A S BN B R BEAS

Fo s st T RE . IRRECZEBRARLNT Y,
5EZERBAEINRR, ASHERI, GG
2B WEEMATE.

TE W) B3 3 0 S 3 2, A B TN A 4
FEF.AS=10 DA KHEFERH . AS=
1+ 10) By ¥y 5 A 53 78 Ak » JHG v 28 7 It A8 2 A Mk
32 IS ML R AR IR LA 25 e oK = B B 7
GURE Yol SRR RN ik N -
TR, 530 LI 45 RAEY) &, B UE B IX 22 A A3
EHYREFESN P EDNEZIEN. AT
BT RO LG ) AE 2 B KB A A K AT 4
B X PI A R B MR RN 22 ) IR R B4 . 4521
B, A 4 AR R R OK = R 2 iR R
S-YHMM B T EHER T K4,
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Fig. 6 OPLS-DA/Scores plot between A and K
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Fig. 8 Selected ion intensity trend plots analyzed using Marker lynx 4. 1 software
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