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Optimization of methods for determining major triterpenoid
compounds in Centella asiatica (L.) Urban

YANG Ruomeng', TIAN Jun', LI Yunzhe®
(1 Xian University, Xi'an 710065, China; 2 Xi’an Jiaotong University, Xi’an 710061, China)

Abstract [ Objective]| In order to provide a basis for quality control of Centella asiatica (L.) Urban, a
high-performance liquid chromatography method was established using cyclodextrin as a mobile phase ad-
ditive for the determination of asiaticoside, madecassoside, and asiaticoside B. [ Methods ] Molecular design
was used to optimize the type of the mobile phase additive-cyclodextrin. The response surface method was
used to analyze the effects of cyclodextrin concentration, the proportion of acetonitrile in the mobile phase,
and pH of the mobile phase on separation, as well as to optimize the chromatographic condition. The opti-
mized chromatographic condition was used to determine the content of asiaticoside, madecassoside, and
asiaticoside B in C. asiatica. [Results] In the optimization of determination method, y-cyclodextrin was
used as a mobile phase additive. The separation of asiaticoside, asiaticoside B, and madecassoside was car-
ried out on CAPCELL PAK C; (150 mm X 4.6 mm, 5 ¢ m) with acetonitrile- 3 mmol/L y-cyclodextrin so-
lution (contained 0. 10% phosphoric acid) (20 + 80, V/V). The detecting wavelength was 205 nm. The

flow rate was set at 1. 0 mL/min and the column temperature was 25 ‘C. The resolution of madecassoside
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and asiaticoside B was 4. 32. Linearity was good in the range of 200—2 000 ng for asiaticoside, 120—1 200

ng for asiaticoside B, and 200—1 200 ng for madecassoside. The precision, reproducibility, stability, and

recovery rate of method were good. [ Conclusion] The new method is simple, accurate, reliable, and envi-

ronmentally friendly, and can be used as a quality control of major triterpenoid compounds in C. asiatica

(L.) Urban.
Key words

lecular design; effect surface methodology
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Table 1 The factors and levels of BoxBehnken

experimental design

% K3 Level
Factor -1 0 1
A/(mmol/L) 1 2 3
B/ % 20 25 30
C/% 0.10 0. 20 0. 30

1.3.5 @if&H

FH CAPCELL PAK Cy (150 mm X 4. 6 mm,5
p) 5T DL 2 - PR WIORE 5 W R i 2l A L i 1. 0
mL/min, H:i 25 °C AP 205 nm, EFERE 10 pL,

2 g 550
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y-CD (C.D) 4> T3 Xf # &

A, C. Madecassoside. B, D. Asiaticoside B.

Fig. 1 The molecular design docking diagram of
madecassoside or asiaticoside B with -CD (A, B)

and y-CD (C, D)

% 2 BoxBehnken i iZit 5% R

Table 2 BoxBehnken experimental design and results

{Iiﬁjlir A B ¢ Rﬁoﬁl{in
1 —1 —1 0 3.01
2 1 —1 0 4. 35
3 —1 1 0 1.47
4 1 1 0 3.15
5 —1 0 —1 1.71
6 1 0 —1 3.94
7 —1 0 1 1.58
8 1 0 1 3.59
9 0 —1 —1 3.82
10 0 1 —1 2.77
11 0 —1 1 3. 60
12 0 1 1 2.49
13 0 0 0 2.99
14 0 0 0 3.18
15 0 0 0 3.15
16 0 0 0 2.95
17 0 0 0 3.04




1642 ode Moy % 44 %

2.2.2 WEHE

% H Design-Expert 13 3 {Fx0F % 2 1945 Rtk A7
“RZWAE B 3 AN HEER A CBL.C) 5 {E
() B8 .Y =3, 06+0. 9075A —0. 61258 —
0.1225C +0. 0850AB — 0. 0550AC — 0. 0150BC —
0.2660A°+0.1990B” —0. 0910C*, Z¥r#HA (P
<<0.000 1,R*>0. 9 HA B @ W nl {5 B, o] H i
S RAES R T, ERCE AR & [ AR R
522 W R (K 3) £ LA R B 1 — KI5 214k
IR (P<C0. 000 1), A Y R I ik 3] 18 3 K F

(P<C0.05) , H AT A i 2
2.2.3 HEESH
K M Design-Expert 13 84, 4455 BT 400 & AR ARY

22 A TR) PR 2% 1) Ay 280 0z 1 L (PR 2) . B 7-CD YR B
BER PR RS RO IR RO B Y 43 85 B 4 i 1
T (LR 1 0 B 2 080/ ; B A LA T R R
I, R EAR T B AU T B B Y 43 1 BB ) s
PR v 3 o ¥R AR W A O B A4 B L %

S, PRI DR A B 63 2% 1 SR I Bl AR D & -3
mmol/L y-CD & (& 0. 10 % BR) =20 = 80 (V/V),

R3 YFEAUPEBELZEMNHTESW

Table 3 Variance analysis of individual variables in mathematical models

KU Source DegreeEoE? fr%eedom Suqufjiiiares
#9 Model 9 10.230 0
A 1 6.590 0
B 1 3.000 0
C 1 0.120 0
AB 1 0.028 9
AC 1 0.012 1
BC 1 0.000 9
A? 1 0.297 9
B* 1 0.166 7
C* 1 0.034 9
7% 2% Residual 7 0.268 0
RAUPE Lack of fit 3 0.228 1
Ak Y Pure error 4 0.039 9
BB Total 16 10.500 0

Meaflzguare F P
1.140 0 29.690 0 <20. 000 1
6.590 0 172.070 0 <20. 000 1
3.000 0 78.380 0 <20. 000 1
0.120 0 3.140 0 0.119 9
0.028 9 0.754 8 0.413 8
0.012 1 0.316 0 0.591 6
0.000 9 0.0235 0.882 5
0.297 9 7.780 0 0.026 9
0.166 7 4.350 0 0.075 3
0.034 9 0.910 6 0.3717
0.038 3
0.076 0 7.630 0 0.039 4
0.010 0
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Fig. 2 Three dimensional response surface diagram of the interaction between y-CD concentration,

organic phase ratio, and phosphate concentration on the resolution of madecassoside or asiaticoside B
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A. Standard mixture. B. C. asiatica from Jiangsu. C. C. asiatica from Yunnan.

D. C. asiatica from Shaanxi. 1, asiaticoside. 2, asiaticoside B. 3, madecassoside.

Fig. 3
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HPLC chromatograms of medicinal herbs of C. asiatica (1..) Urban from different regions
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FA MM S R B AU A, 18 RSD., 45 R 1
AT FEYE CREMTEEMMATREY B Ay
FIRSD ¥I/NF 1.62% . — &7 8 h WEE .
2.3.6 MEWRIKE

B % PR S BT R SR R MR S
B &30l A 3. 35 mg/g.3. 84 mg/g M 3.67 mg/g
IR 258 0.5 g A 1.3.2 75 2.0 mL IR &4
WA AW, 4% 1. 3. 1 T R A R W, AR TS
AT B €335 2% 11 5 RE 4 A, TSI AE R, 45
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H B2 [ R 4 9k 99, 0% (RSD=2. 17%) .
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SRR s 2w B RE A P R RO e PR R
TR MR T R B & & B AR Bl ™A 5 %
By AL T A,
®4 AAFMREEGMPREET RERSEFM

MEEHEBAE (n=3)
Table 4 The content of asiaticoside, asiaticoside B,

and madecassoside in C. asiatica (L.) Urban

from different regions (n=3) mg/g

7 ME R MEE B PRI AT

Region Asiaticoside Asiaticoside B Madecassoside
VL5 Jiangsu 3.3540.11 3.8440.09 3.6740.08
= Yunnan  3.90+0.13 2.76=+0.08 2.8940. 10
B p§ Shaanxi  3.79+0.12 3.05+0. 10 3.22+0.11
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47 8B

WFFE R FH 43 F- 3 T E RGN T8 5 A Ak A5 21 HPLC
38 444 K : CAPCELL PAK C, (150 mm X 4. 6
mm,5 pm) . i 31N ZHE-3 mmol/L y-3 1K %
W& 0. 10% MEMR) =20 = 80(V/V), Jiii# N 1.0
mL/min, A 25 C, K3 KN 205 nm. &7
12T A7 B A3 2 O AR R R R R
MARE R B 1Y & &, 45 R UERG v 52, v /R AR E
LG T S ARG W I R ik
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