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Chemical constituent changes of Aconiti Cocta Radix before and after combination
with Trichosanthes Fructus in different ratios by RRLC-QTOF/MS

XU Yan-yan, CHENG Li-li, LI Yu-bo, WANG Hui, CHEN Ning, ZHANG Yan-jun
Tianjin Key Laboratory of Chinese Chemistry and Analysis, College of Chinese Materia Medica, Tianjin University of Traditional
Chinese Medicine, Tianjin 300193, China

Abstract: Objective To analyze the chemical constituent changes of Aconiti Cocta Radix (ACR) before and after combination with
Trichosanthes Fructus (TF) in different ratios and to provide the material bases for the incombination. Methods The rapid resolution
liquid chromatography with quadrupole and time-of-flight mass spectrometry (RRLC-QTOF/MS) was used to analyze the extract
solution from ACR and TF combination. The chromatographic separation was achieved on an Agilent Zorbax Eclipse Plus C;g column
(100 mm x 2.1 mm, 1.8 um) with 0.1% formic acid water solution-0.1% formic acid in acetonitrile solution as mobile phase for
gradient elution. Mass Hunter Workstation and partial least squares-discriminant analysis (PLS-DA) were utilized for the identification
of components and chemical biomarkers. Peak-area ratio of the analyte/internal standard was used to represent the contents of the
variance analysis. The amounts of chemical markers were indicated by the ratio of compound and internal standard peak area.
Results By an overall analysis of RRLC-QTOF/MS, a total of 65 compounds were detected in the extracts from ACR in combination
with TF, including 57 compounds with confirmed structures and 15 compounds with significant differences before and after
combination, and the relative dissolution rates were affected by the changes of the combination ratios. Conclusion The sensitive and
accurate RRLC-QTOF/MS method could fully reflect the chemical constituent changes of ACR before and after combination with TF.
On the basis of in vitro chemical constituent and contents, it is still unclear whether the combination of ACR and TF should be
prohibited, which requires further in vivo investigation.
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H)11% (Aconiti Cocta Radix, ACR) NEEE}
BB S 3k Aconitum carmichaelii Debx. BT
SRR, O I g, LT R L AR
s IR, H T RIGE . ST SO E
gt (P E L) 2010 ARG S
JRZE (Trichosanthes Fructus, TF) & “~+)\x” i
ARz —, TG A S A I B 22 J DR A e AT i
Ja A A . RO IAEN S AR
5 REERAR RT3 s 0 Y A= 0
o TR, 1) 5 5 R AL S 3 PSS
T A A P A Y, L0 FLE AT B 5 A 2 2 A
A K4 TR 23 W BRI AR e /D, AR Sz DA )1 -
JREEZR AT S, K RRLC-QTOF/MS AR
G3 BT HAN R E A AT R S (A2 B AR A A, DA
HH AR S22 1) ST Al £ A T LR R AR 7
RIRFF NI
1 X5

Agilent 1200 JEAHZR S+ 6520 PUBZHFT- AT [
R R4 (£ Agilent A7), BS224S LT
RV AL AR RE AR A F)D, KDM A
Al A LR B B Hr e s O,
5804R MBS0l (FE[E Eppendorf A F]).

HI )11 % Aconiti Cocta Radix JNZE Trichosanthes
Fructus 43 5906 B VYT YEIR0EE, SREEH R
HRFERARNBIEE, ol BERS LB
W53k Aconitum carmichaelii Debx. )T RIS M
WS B AR R SR FE YRGB Trichosanthes
kirilowii Maxim. [T R8CRF . 230k (LS
110720-200410) 5%k (L5 110798-200805)
P (kS 110799-200505) 2% FFEE 2% Sk J5h
(fIb'5 110797-200405) < FFME IR 5 3K Itk (4t 5
111796-201002) < HI LR % ks (#L5 11795-
200901) Pyl B FF FE 28 AR A E B, SR
SR L AR A3 AT 0 AU R, &
HPLC U AR — Ay A I it 73 20> 98%. &
G g N (k2 (i [E Duksan A #]), HERN
tital (E[E Sigma An]), oK SEERSHTEE CR
AT A AT PR AR, RIS Ak .

2 AEEHER
2.1 MERRIBRIHE

FEBFRI Sk RSkl B ki, R
P Sk B 2R PR RO % S J . A R T % K i
B 1.0 mg, A 1 mL &=, LIEGEBAR

BEEZIRE, BB 1 mg/mL if &

b S5 B IR AW 100 pl, 252 L RERERS 10
ng/mL B TAER . K53 IS 100 uL T 1 mL
HIEH, CNERBEEZIE, RIHIE 1 pg/ml FIRA
Xof HE Bl VIR o
22 NERAERRE &

R B REEAL T S0 2.5 mg, BT 50 mL &I
H, G RRRE R ZIE, RIHI7S 50 ng/mL (14
PR -

23 HiXRBERTIE

231 FCARA MRSl AR E 2582010
SERRAEAEFIEH)IN Y 1.5~3 gi(d-N), JKZE 9~15
g/(d- N) BBt L, e )1 S TR, 2y R
EREGH N SR G 350 1.0g, T 100 mL
[ SN, A 10 fE 281K 1 h J5, Nk
[FIAHEE 1 h, $2H )1 5-JRZE 6 Fibbfi (401, 2:
1o 1T:1s 1530 1550 1:10) 450N ks 3 #%
O R 1 h )RR K, A RI0.5h J5, 4 000
r/min 5.0 5 min, FEREBRRERT; HENA
8 {5 B ZZIM /K, P 1.5 h, 4 000 r/min &:.L» 5 min;
BRI 5 mL 7818 7KE %47, 4 000 r/min £5.C» 5 min,
PRl 4 K, B0F 6 IREO BIEW, e, #H.
232 FRTHEROB A R RRECH] 1 2ok R
(if 3 50 1.0 g, & 100 mL BELIH+, hn 10
i 2K 1 h, SRR 2 IR, 55 1 # 1.5 h, 4 000
r/min Z.0 5 min, FIEWHEBREERA; ZEm
N 8 {55 78 /K FE AT 1.5 h, 4 000 r/min 5.0 5 min;
BRI 5 mL Z818/K 827, 4 000 r/min 5.0 5 min,
PRk 4 K, O9F 6 IREO BIEWL e, #H.

KEEMRBURZER K 1.0 g, & T 100 mL & JERE
S 10 REEZEMKEE 1 h, HERT2 K, 21
BT 0.5 h, 4000 r/min .0 5 min, _LERER %
s B 8 A EZAMKTAL 1.5 h, 4 000
r/min 2.0 5 min; ZRE I 5 mL 717K AT, 4 000
r/min 0 S min, VBG4 K, &IF 6 IREL FIEH
ER, #H.

HERERTIGE BV, 10 000 r/min 2520 10 min,
K2 E 500 L FVE, IIN 20 pL A0 S0
W (50 pg/mL) YEAWEER, WWHERA] 1 min, B
A R
24 BIEMG

k4 Agilent Zorbax Eclipse Plus Cig £F
(100 mmX2.1 mm, 1.8 um); WishAHR 0.1%F
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Fig. 1 BPC chromatograms for solution of ACR by combination with TF in different ratios
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Fig.2 BPC chromatograms for solution of ACR by combination with TF
#z1 #NB5RERAHRCERDETER
Table 1 Chemical constituents identified in solution for ACR by combination with TF
[M+H]" ) : [M+H]" ) ,
g = t/min T AW AR W= t/min A AW TR
(mlz) (ml2)
1 305.1336 1.280 CyHyNO  ARENLEH 1 27 436.233 6 15.339 C»3H33NO; pengshenine A
2 180.1018 1.890 CioH;3NO, 2 HI% B3 28 470.276 6 16.080 C,yH3oNOg K13 3L 5B
3 4882483 2.660 CpHyNO,, beiwutinine 29 4542805 16.280 CypyH3oNO; FffFR (Et[F 4
4 268.1044 3.124 CoH;3NsO4 Rt SO
5 3922433 3.365 CpHyNOs &K T 30 4382855 17.620 CpH3oNOs JEHR
6 178.0864 4.822 C\oH;NO, RFb&d2 31 342.1712 18.230 CyoHpiNO, 15
7 4722487 5.819 CpH;NO, N-deethylaconine 32 484.290 6 18.880 C,sH4NOg it % 2 3k I
8 3942596 6.301 CypHysNOs 10-F23E-22 HL 1 ST 33 454.2812 19.360 C,yHyoNO; B+ R (i H[A4>
9 440.2634 6.575 Cp3HyNO; 9-FRRE-FRATA A SR
10 4562599 7.967 CyHyNOg RENMLEY) 3 34 344256 6 19.770 C,,Hy3NO, & _E—kiE &
11 208.1329 8.503 C,H;NO, B3 35 422290 7 20.680 C,yH3oNOs EifrHip=hi
12 394.258 8 8.657 CypH3sNOs I 36 438.2852 21.350 CpyHyoNOg  10-F2%E-25 7 % 4
13 502.2634 8.755 CpH3oNOyo 10-F2 35112 Sk 5 i 37 452.298 5 22.400 C,sHyNOg 7372 7218
14 4242676 9.360 CpHyNOg #RAiAE A 38 576.280 7 12.180 C3oH4 NO,o it B HE 7 B kT 12 3k
15 3782645 10.300 Cp,H3sNO, KI5 4 JEUh,
16 424.2699 10.738 CpH;:NO, #RAii 2 B 39 372217 6 23.369 C,,H,oNO, 11-ZBkiE# 4
17 364.2472 11.110 CyH3;3NO, 16-B-hydroxycardiopetaline| 40 464.298 9 23.660 CooHyNOg 14-Z. 185 47 Hh g%
18 516.280 8 11.330 CpsHyNOyo 10-F23E-1% 3 i T 41 606.2949 23.930 C3H,;NOy, 10-FRFE-2K F LR 1 Sk
19 486.273 1 11.560 CpH3oNOg B 3k J5 s JR A
20 378.2651 12.170 C,H3sNO, FEI375 42 620.307 4 25.390 C3HsNOy, 10-F2FE-2 B 3L 5B
21 454.2802 12.490 CpH3oNO, Ji FHAIE A S SKEAL | 43 590.297 6 26.590 C3Hy;NO, o Z FHBEHT 2 3k R s
22 408274 12.550 Cy3HyNOs S sE 44 540.293 8 27.360 CyH,NO; RAEMLEY) 5
23 358.238 4 13.000 Cp,H;NO; ‘KRER 45 544291 4 27.620 C30HyNOg 3-Z.1k-10-F85-5 53k
24 500.285 1 13.760 C,sH4;NOy 123k 5, JR T
25 330.206 7 14.090 CyoH,,NO; §#s4: 46 604.312 6 28.10 C3,HysNOyo 2K FH R 3L J sl
26 406.259 1 15.219 Cy3H3sNOs i HIE-14-ZBE 248 47 5743020 29.210 C3Hy;NOo 2 BRI 1 3L 5B
5 30 48 572.286 7 29.950 CyHuNOo £ 3L 5 b
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k1
IS [M+H]" (m/z) t/min 433X G2 FR &5 [M+H]" (m/z) t/min 5373 S 44 R
49 648.3021 30.460 C33HysNOy, 10-52 557 % ik 57 662.3169 33.110 C34HyNOy, 10-F2KE-12 356,
50 558.306 2 30.665 C3 HauNOg A A FHIEIR 5 3K I k| 58 614.295 4 34.061 C33Hy3NOyg 2, 3-EA K 3k S5,
51 5883185 30.870 C3,HysNOy  JBEAHR FHME S SKI5A% | 59 570.307 2 34.915 C3,HysNOg AR 2 S5,
52 618.2892 31.487 C33HyNO, 8-Z 58 K- 14-Z5H R | 60 616.3109 35.140 C33HysNOyg U015 kA%
55 3L I 61 646.3235 35.250 C34HyyNOy; 2 3L05
53 530.309 7 31.790 C3HyNO; KEIEY) 6 62 600.3168 35.748 C33HysNOy B4 IR 2 Sk
54 586.300 2 32.190 C3,Hy3NOy £ 5 30 63 6283114 35.901 C3,HysNOyo AREELAH 7
55 5562923 32.600 C3HyNOg £EIK 5 kb 64 700.2770 36.360 C30HyNOy, R4MLEH 8
56 632.307 8 32.740 C33HysNOy; #7153k 65 630.3267 36.790 C34HyyNOyo Jli 46 2 3k

12]

o
—_ e e = e
—_

1]

B3 RELLFIHIS5/RERER PLS-DA 85 E (Rx=0.988, R>y=0.984, 0*=0.954)
Fig. 3 PLS-DA score plot of ACR by combination with TF in different ratios (R «=0.988, R*,=0.984, Q2 =0.954)

(1) 15 MEEW A SRR &Y, SR WA 2.
2.8.3 4%%1‘%.4\#@[3/] UGN ﬁ;&—)tz'f’b UJJC *Tu_nq:%
(U TRI R AR ) AU THT AR 2 EER FORAE E bR S )

A2 b ZE A (R0 L TR B 385 0 028 A i 37 L &
4o T LRI PR 21 i K AR R 2 A 0 % S B AT
BT 5 S B RE IS LA A1, R A A — 2

PIARRS R 0, SR AR ok e el )N 5 REYECA LR 2 0 1 B, JIREEHNH] T 5 L RTs
JRERATAT S AR S A . B4 bnds KB s ABCR LA S] 10 1~1 0 5 1, JIKZE
W3 A 5 7 1| 0 B RO LT AR s 1 R 202, ARk 7 AR LRI e 110, TR
Fz2 HNBERERAHGRILFERE
Table 2 Chemical markers of ACR by combination with TF
FS  [M+H] (ml) UL /EA S VIP 5 [MAH] (mz)  AEWATK VIP

1 454.280 5 MR (BRI, 2.854 48 8 632.307 8 B ST 1.274 46

tr=16.280 min) 9 572.286 7 FH 5 3T 1.271 31

2 178.086 4 REb & 2 1.852 21 10 452.298 5 A7 & T 1.186 34

3 305.133 6 RAMLEY 1 1.54846 | 11 180.101 8 ZHRBERM  1.14891

4 488.248 3 beiwutinine 145706 | 12 646.323 5 15 30T 1.099 13

5 378.265 1 R 144486 | 13 570.307 2 A S 1.097 48

6 472.248 7 N-deethylaconine 132396 | 14 378.264 5 Rimea 4 1.07523

7 544.291 4 3-LW-10-F8 30T 5 Sk JR 129677 | 15 4242676 AR A 1.046 16
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El4 FRERILEHIHENSERERBLFFESHDENTLEEE (n=3)

Fig. 4 Content change trends of chemical markers of ACR by combination with TF in different ratios (n=3)
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BN,

RAMGEW 1 (m/z 305.133 6) 71112 5 K3
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1~1:3 B, 2 2000 B4, il b e v
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ek 5 IS .

3 g

Cro-% KUY il AR Ak G & 1| % PR AR A 3
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O B A DR EE VSR, Skl B S SRR Ik
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G R YIS B S AT DG
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PR S AR ES . ) e
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FEN SRR, AL A % Con Cq SIS
ST TR AR R I R A A R T e 7R A A
BEPEWT R IRAC (2920 006 2 A g 7 1) 1/200 A1
1/2 000D, $&7=AUEERY - Do (1) Btk 55 Cen Cra B2NH
B, 1M Ce L LBEARIEE LA IE . Cry ML 3
B 55 11 [R B 3% P 5 R B,

B 5RER “+ IR REMNE, AR
S, WK BN 5 ISt T8
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