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Effect of Ampelopsis Radix on dissolution of main chemical constituents in Aconiti
Radix Cocta based on RRLC-Q-TOF-MS technology
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Tianjin State Key Laboratory of Modern Chinese Medicine-Province and Ministry Co-established State Key Laboratory
Cultivation Base, Tianjin University of Traditional Chinese Medicine, Tianjin 300193, China

Abstract: Objective Under the guidance of eighteen antagonisms of Chinese materia medica, to analyze the effect of Aconiti Radix
Cocta combined with Ampelopsis Radix in different ratios on the characteristic constituents and to explore the in vitro compatibility
mechanism of Aconiti Radix Cocta and Ampelopsis Radix. Methods A certain weight of Aconiti Radix Cocta was combined with
various amounts of Ampelopsis Radix, and a rapid resolution liquid chromatography coupled with quadruple-time-of-flight mass
spectrometry (RRLC-Q-TOF-MS) method based on chemical profiling approach was used to determine the content of alkaloids in
decoctions and sediments. The aconitine alkaloids were established and were subjected to PLS-DA and ANOVA to provide intergroup
difference and distribution characteristics. In addition, the method of UV spectrophotometer was adopted to determine the content
of starch and tannins in Ampelopsis Radix. Results There were certain differences among each group, especially between the single
Aconiti Radix Cocta and Aconiti Radix Cocta combined with Ampelopsis Radix at the ratio of 1 © 3. With the increasing of the ratio of
Ampelopsis Radix in the combination, the content of alkaloids appeared to increase in the decoction while decrease in the sediment.
After determination, the mass fractions of starch and tannic acid in Ampelopsis Radix were 25.44% and 0.31%, respectively.
Conclusion The aconitine alkaloids could be deposited with the starch in Ampelopsis Radix, meanwhile decreased in the decoction,
which establishes the foundation for the further research on the chemical mechanism of Aconiti Radix Cocta combined with
Ampelopsis Radix.

Key words: eighteen antagonisms; Aconiti Radix Cocta; Ampelopsis Radix; compatibility; RRLC-Q-TOF-MS; PLS-DA; alkaloid

Yeks HER: 2013-02-22
HEEWMB: BRESILGTR R (“973” D (2011CB505300, 2011CB505302)
fEEEIN: £ W, o, Wb, KRB, YHN, SH505 o P A BT, Tel: (022)59596221  E-mail: tgwanghui@163.com

Wi 7, 2o ek, REEPBEZRY, BLBISAL, BFF05 A 2550 4. Tel: (022)59596221  E-mail: chenning19870904@163.com
«BIEEE R, 5, W LA, REEP 2K, 8%, #5005 W 2 25 (P 25228 . Tel: (022)59596221  E-mail: zyjsunye@]163.com
AE WE, Br T AFEREE R
W25 H RS TE): - 2013-06-04 2% H bk : - http://www.cnki.net/kems/detail/12.1108.R.20130604.1801.002.html



- 2060 * ¢34

Chinese Traditional and Herbal Drugs %5 44 % %5 153 201348 A

“CHSUR ST AR R NI
7 R g R RiE (T4 ) hagin
WA S SIRIEHZ #O M, FEIRK EtAZH
H1 1% 5 3a TR (B0 TE) DR
TAEMHINS . SRR A, S FARGTT
C— P RTEER, AE VR AR LA T RRE B
AN UIFR S e NIRRT R -
JU” WISERBIIETY, B D75 BB s BEAH S A F L
il A EEIGIR 25 2 A AR 5.

H s T HI115% 5 G 8 BT 7T = BRI R
I R B 1T, WIS R B & B AT AR /N BRSBTS
HOREEPEAR W, e AR BUREEH .
I AR AR E 19 855 1501 1 25 P AT o 1 4 i 2500
T FEBCATHT 5 5 A 22 1y A i iE
JUTFHA

ARSI R FH e 43 B PR BOAH €53 £ PG DU 2 - K
AT BT% (RRLC-Q-TOE-MS) B4R, 4id
M de /N — A 43 At (PLS-DA) ¥ Je 7 % 5y B ik
XTEHREAT 238, BRI 1 5 5 5 SBCAT RS S 1)
F LA BT AR, IR H AR LRI T 4)
RV, ARSI (1) 51 B S 48 7 3 Fe AT A
Fb AT 5T B8 5 B Al
1 XE5HH

Agilent 1200/API 4000 7 RRLC/Q-TOF-MS/MS
o HRIPE T IBE T A . MassLynx V4.1 Jiit T4F ki
(Agilent A 7)), Heraeus Labofuge 400R 747k 25 /Lyl
(Thermo Scientific), UV2100 &4 664 (b
SR R A FD .

Ny Aconiti Radix Cocta W F-VU JNIYT 3,
FI 808 B 2o 2 b 2 iy, SRR
BERFERN A2 508 o B RS LB Y5
Aconitum carmichaelii Debx. [T BER M H) 5 55
%R} 8 Ampelopsis japonica (Thunb.) Makino [JHk
o ARA (G5 1105010 WO TR B 25 K27 5K
WHEER . IR MIS2, WA R R itk
T AT Ol A itai, W H Thermo Fisher
Scientific A F]s E2AIZK FAT M EERS 5 5 A B 2 F
Pefit . RN SSkAR (fiES 110720-200410, iR
IE>98%) RS kAK (5 110798-200805, i
HOE>98%) . 5k (#5 110799-200505,
SRR B0 >98% ) 14- K H BRI 53k R (HkS
111796-201002, JiiH 70 40>98%) 14- 4 HIfiE 5
SLJEBE (5 111795-200901, 55843 50>98%)

BT G5 110831-200302) ¥ [ v E 24
AR BTy GRS 14-2K FEE S Sk R (Htk
5 B-010-110916, i/ 40>98%, m#REisF AL
VR AR AR, diek (Orfral, KT R
SARAN) D
2 FHESHR
21 #E58&EAERIMEFERR
211 KRR PIEIRE R AR 1 g I
BRI T, A 10 f5REKRIE 1Th, Rl
O 1h, 235N 0. 025, 0.5, 1. 3 gL 1h Y
&, [PRREL, &A1 30 min, F5AMGHBEE
D, 3500 r/min 250 10 min, B RIZRER S
100 mL &), PTHEST NN 8 £ & 17K Rl 4
HU1.5h, f5AHEEL 10 min, &IF 2 REEW,
AN ERE 100 mLo FEANECA ELBITAT 3 43
DUEREH 95% LWEDEE: 4 IR, 3 500 r/min 5L
10 min, B FiEWEEE S 25 mL &, S9F2 K
BB 95% LT R B LN o Kl ARUF IR 2
JIAE 12 000 r/min R34 £5.0 10 min, BUH 600 pL
TELEY, WaiERY, E0 10 min, 4 CLRAE,
SRS
2.1.2 RRLC {4 KM Agilent Zorbax Eclipse
Plus C;g (100 mmX2.1 mm, 1.8 um) ik, AR
h 40 °C; ABUREN 0.3 mL/min; BEFEEN 5 uL;
TENFHA 0.1% F R KR (A) -0.1% R L5 H R
(B), BAFEVEME: 0~2 min, 99% A; 2~5 min, 99%~
94% A; 5~15 min, 94%~90% A; 15~30 min,
90%~80% A; 30~31min, 80%~70% A; 31~36
min, 70%~50% A; 36~38 min, 50%~30% A;
38~39 min, 30%~1%A; 39~41 min, 1%A.
213 st RAH WIS S (BSD, 1IEE
T VLI m/z 100~1 000; BANE LA 4 kV;
HEFLHLRON 35 Vs BRI 120 °Cs Z5Abii
1300 Cs G AARRE R 900 L/h; Tkl g
350 C: DAsEalR-MEREAT K AR O E ((M+
H] m/z 556.277 1).
214 Aot PukEdERH Simea-p AT
PLS-DA /347 WL, W55 e VA — 4 S5 Ab
I3 BT A RIS AR LA 2 T A7 ) 22 S P DA ok A= B
L N =E T
22 HEFER
221 KWL B <2107 TR 5k
N Z-F & (101D B AR, &SR



%%

Chinese Traditional and Herbal Drugs %5 44 % %5 153 201348 A

- 2061 -

6 X, BENLIEEL 20 MG, 2015 20 At ikig
WA RSD /NF 2%, PRI RSD /N T
0.7%, FHAUARG R R UF o

222 HEMEAE  PATHIESE)S-H8 (1D
BCAT A iR 6 1, ARIHERE 23 AT, JEHL “2.2.17
TR 20 ik, i35 kg A RSD
INT 5%, LRI RSD /N T 2%, FKHELM
Rt

223 RuEtEREE R “2.1.17 TRk &
BN -8 (11D BEARAER W, 22 B 0y
2. 4. 6. 8. 12, 24 h LAY, BEMLIEHL 20 (1
W () “2.2.17), S E & kgl i FAY RSD
INTF 2%, CREFIEI RSD /N T 1%, FHIHHRN
WAL 24 h WARSE .

2.3 RRLC-Q-TOF-MS 44t

SRRy, EEON RS . R A
Bl % Sl o SRR V5 Sk, MK AR
A B R 1) S5 TR R R G TR AR, A AR L A )
B 23 K B AR A — e e e . ARSI R
T IR S A B A il 2 T a0 R B e T £ R
WeE T Hoh 13 R A

13 PP A S e s R WER 1,
[M+H]" m/z 646, 616. 632, 590. 604. 574 &1
(1) J0C % P 5 5% FE Bt ) % [ B, mT AR s 0 13 O
30 (IM+H]" 646), 15 12 Rk ((M+
H]" m/z 616, & 11 JgH %3k E ((M+H]" m/z 632),
W 7 Ay 142K I 3L 5, ([M+H] m/z 590D
I 8 Sy 14-Z5 L3k bl ((M+H] m/z 604). &
9 g 14-ZHEEK 23k ik, ([M+H]" m/z 574). 3
A A ) I S 0 e A DG SR R R AT T 1 U

2.3.1 13 FEWIBSRS SR B ErER RN
*1 #5580 %ERGEMHEAIHIEE
Table 1 Identification of alkaloids in co-decoction of Aconiti Radix Cocta with Ampelopsis Radix
WS g /min  SEITATEG PRRATEL TGRSR omAmai et L SIESE S
1 12195 4862699  486.2703 0.823 — CoH3oNOy P12 3L JEU i)
2 14616 5002868  500.2869 0.200 — CosHyNOy 123K 5k
3 17.004 4702756 4702754 -0.425 — CoHyNOy K15 3K S5
4 24300 6062916 6062917 0.165 - C3iHisNOy,  14-ZE - 10-OH-H 12 3K J5 i)
5 25790 6203079  620.3072 -1.128 — CsHysNOy;  10-OH-2 2 3K 5 )
6 25801 6623173 6623177 0.604 — C3HyNO,  10-OH-1 3L
7 27.017  590.296 8 590.296 5 —0.508 590.303 4 C3 HiNOy  14-2K H gk 2 Sk TR
8 28561 6043116 6043122 0.993 6043157  CyHysNOyo  14-ZE I 2% L i
9  29.668 5743016 5743016 0.000 5743063  C3HyuNOg  14-2 HIIE K 1 3K 5k
10 30938 6483023 6483020 —0.463 - C33HysNOy,  10-OH-H1 22 3L i)
11 33.184 6323067  632.307 1 0.633 6323054  CyHisNOy,  H 53k
12 35485 6163121 6163122 0.162 6163131  C33HisNOy IRk
13 35561 6463226 6463227 0.155 6463918  C3HyNOy  153kHg
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Fig. 1 BPC of decoction with single Aconitum Radix Cocta (1 : 0), co-decoction
of Aconitum Radix Cocta with Ampelopsis Radix (1 : 1and 1 : 3)
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Fig. 2 BPC of sediment in single Aconitum Radix Cocta decoction (1 : 0), sediment of co-decoction
of Aconitum Radix Cocta with Ampelopsis Radix (1 : 1and 1 : 3)




%%

Chinese Traditional and Herbal Drugs %5 44 % %5 153 201348 A

* 2063 *

PE, AT 30 il S 420 Profile Analysis
WAL B, BB S N Simca-p 11.5 G5t #4F,
iz PLS-DA V=T 4041, [RIHEH SPSS #hfFik
TT7 25001, HEE R 3 F13k 2. fEl 3 nf IRl
HWP 1:0~1:3. 1:025~1:3 HHPRMX
g5, PN A RO A LU A7 AT 22 5 1, JESL sl
EIBCATLLG R 1 0 3 (RO e 0k 2 2, FLUE
0 R TR b TR A R ) e R T 2 50 AT 45
R 2, PAEA/NT 0.05. MiAEDIRIH 12 0~1 ¢
025, 1:025~1:0.5. 1:0~1:3 %0 EAH%
PR H PR B cis,  DAIHAS [F)C B 2 AR AR AR 22
FETSEAL LB 103 TR 5 A 4
ZRPERE, PAEWMB/NT 0.05. XLz R T
BRI IE AL B Y 1 2 (1 AR A

FH 4 v, RECD 2 HOWER Y, PR
i Fbe 720 A= A i 1 i B A 1 30 A LA B i 20
BrEa %A, 11 10-OH-12 3k 8. 10-OH-1 1% 3k i 10-OH-
2R FE 2 Sk Ui, 14-2K FEE-10-OH-H 2 3k ik
By S5k S Sk S A A S It R Y B AR 1 S

AL (1204 12025, 1:0.5) TZE#%
%, ARSI b 2 5502 Yk ) 2t B 1 8 LA 3
R BT
2.4 BEHIEMBINE

FERPREL 0.2 g K E Sk A (1 5 501, A
80%MHRES VA 10 mL; 435I 2 mL 0.5%fit
W, WA, EFE, 3500 r/min 0 15 min, %
W, UUEF 5% MU IR S VR vk 2 I B
kb EDUET A 8 mL 0.1 mol/L NaOH &
A1, WK S min, EUUREHEM. BHE, 25 mL
EIES, WA 0.3 mL 0.5%M A1 1 mol/L 5% 5
mL, 7E 581 nm KA G WOGEAE . LLaiyE s /E
NI, VAT I A

F B8 FIR T PAT A 6 I S, ARIR
WSE LB M, HIHP 1A silE 6 X5
HORSSERE, 0 0IAE 04 24 4. 8. 12, 24hillsE, 42
FrdCfse s PATHI 3 R S N S5 1)
AR 0 RO B SRR D A, 25 RHRS R A3
EMES FEILME RSD 38/8T 2%, RUNZANARRE % S

2 A

2]
(=}

12]
()

1]

3 #NS5REFEEMEALGEBENFER (A) FTIRY (B) B PLS-DA 84 E (R°%=0.816, R%,=0.244, Q°=0.211)
Fig. 3 Score plots of PLS-DA for co-decoction of Aconiti Radix Cocta with Ampelopsis Radix in different ratios (A)
and sediment (B) (R%=0.816, R%,=0.244, Q?*=0.211)
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Table 2 P value of analysis on alkaloid differences in various ratios of Aconiti Radix Cocta with Ampelopsis Radix

LRI N 1:0vs1:0251:025vs1:051:05vs1:1 1:1wvs1:3 1:0vsl:3
, S I o oo IV, o o
A R O AW DORRY) B DORRY) R DURRY) R DU
BEEAL 10-OH-H 23k (0 10) 0261 0.052 0.522 0.025 0.678 0.613 0.007 0.136 0.017 0.001
I 10-OH-24 35T (1 6) 0.103  0.034 0.570 0.016 0.604 0.687 0.002 0.873 0.002 0.001
W SLT (0 12) 0.032 0.019 0851 0.029 0.155 0369 0.000 0.185 0.000 0.002
WS (0 11) 0.378 0.120 0.748 0300 0.435 0.998 0.087 0.118 0.031 0.001
530 (I 13) 0.138 0.091 0.601 0434 0476 0426 0.003 0.770 0.006 0.002
AR 10-OH-2% B 5 Sk IS (U 5) 0.003 0459 0.946 0.008 0.247 0.417 0.004 0.751 0.000 0.003
LT 14-2K I E-10-OH- 1 13 K56 (% 4) 0.002  0.685 0.095 0.017 0.116 0.163 0.002 0.356 0.000 0.002
14-2R AL, Sk JsUk (U 8) 0.001 0.184 0460 0.030 0.532 0.846 0.018 0.461 0.000 0.002
14-2 B b 2 S (068 7) 0.000 0.132  0.027 0.005 0.781 0.656 0.011 0.978 0.000 0.001
14-2R ALK 2 Sk JRUk. (U 9) 0.001 0.310 0.674 0.050 0.579 0.813 0.016 0.343 0.000 0.005
BRI 53k Je i, (1 2) 0.002 0.016 0.014 0.003 0.807 0.131 0.005 0.121 0.000 0.017
AN S Sk AR (U 1) 0.001 0.162 0.003 0.002 0412 0.011 0.009 0.002 0.001 0.000
WK (I 3) 0.001 0215 0.010 0.000 0.791 0.001 0.006 0.005 0.000 0.001
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Fig. 4 Content change trends of diester-type (1), monoester-type (11), and alcohol amine-type (111) alkaloids
in decoction in various ratios (A) and sediment (B) of Aconiti Radix Cocta with Ampelopsis Radix

RUF, FEATE 24 h WHRE, B EMERL, ke 0.998 8, Z&PEVuM A 0.02~0.4 mg/mL, T A[%0
FICRIE 97.99%, RSD 4 0.19%. LLABEN AXTIE 0.2 g AT IERRIE N 0.204 3 mg/mL, ik
mARE 2 T FE ) Y=8.673 7 X—0.020 5, r=  50.88mg, &L REN 25.44%.
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