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Simultaneous determination of three constituents in Centella asiatica total
glucosides and their two preparations by QAMS

CHEN Ming, LIU Wen-qian, MIAO Shui, ZHOU Heng, LAN Lan, LI Wen-ting,  JI Shen”

( National Medical Products Administration Key Laboratory for Quality Conirol of Traditional Chinese Medicine, Shanghai Institute for Food and Drug Con-
trol, Shanghai 201203, China)

ABSTRACT: AIM To establish a quantitative analysis of multi-components by single-marker ( QAMS) method
for the simultaneous content determination of three constituents in Centella asiatica total glucosides, Jixuegan
Tablets and Jixuegan Cream Ointment. METHODS The analyses of methanol extracts of various samples were
performed on a 30 °C thermostatic Eclipse XDB-C,; column (4.6 mmx250 mm, 5 pm), with the mobile phase
comprising of acetonitrile- (2 mmol/L hydroxypropyl-B-cyclodextrin) (24 : 76) flowing at 1.0 mL/min in a
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gradient elution manner, and the detection wavelength was set at 205 nm. Madecassoside was used as an internal

standard to calculate the relative correction factors of the other two constituents, after which the content

RESULTS

determination was made.

Asiaticoside B, madecassoside and asiaticoside showed good linear

relationships within their own rangers (r=0.999 8), whose average recoveries were 97.93% —102. 05% with the
RSDs of 0. 61% —2. 06% . The results obtained by QAMS approximated those obtained by external standard method.
CONCLUSION This stable and reliable method can be used for the quality control of Centella asiatica total

glucosides and their two preparations.

KEY WORDS: Ceniella asiatica total glucosides; Jixuegan Tablets; Jixuegan Cream Ointment; asiaticoside B;

madecassoside ; asiaticoside ; quantitative analysis of multi-components by single-marker (QAMS)
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1.2 XA E5Hy BHEFEF (5 110892 -
200604, 4l 100.0% ) X B8 5 [ A E b 24 5
KiE i os be; AU AT B (HibS 18041322, 4l
98.0% ), FREME BT (Ht5 17111621, 4
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Tab.1 Information of samples

P SRR EiiRes A G 2 Fi EilRe2 He i

ZG1 U R AT 20170202 74 B PRk 250 A5 FRAA 7 P14 BEFHH 180702 R T 25 B A PR 7
7G2 MEE S 20170603 TP E KSR A BRAF] P15 FEHA 180902 g BRAR T 245 IR A A PR )
7G3 IR AT 20171102 76 BRIk 250 45 FRAA 7 P16 BEHH PM1705002 Wil &1ERBE A RAR

7G4 AR RN 20170502 VU B PHRARZG A BR A P17 HMEHH PM1707001 Wiyl 4 feRE B A R

7G5 FU B 181001 JUPEEWIRAR 25 A PR F P18  BEHH PM1709001 Wil & ERBE A RAF

7G6 A NESE 181002 JUPE BRI LA FRAN T Gl MEFFHE 170101 [ i B 1) 25 B A A5 PR
7G7 AR BRREE 191304 PHEEM KRR ARAT || 62 MEERKEF 170110 VBRI 24 B AT R D
/e A NES S 191305 JUPE BRI AT FR AN T G3 MEFFHE 170409 [ 3 B 1) 25 B A5 PR
769  FTHERAF 191306 FIIHEMRRZGARAF || G4 BEHFFEKE 171002 BRI 24 B AT RS D
7ZG10  FEFE G 191307 B MRRZGARAF || 65 BMEHFFEHKE 180101 IR 24 R AT R
ZG11 TR R 191308 JUTE BN RAR AT IR ] G6 NS 180108 R T 25 B A5 PR ]
Pl FEHF 1712043 SRR A RAT || 67 HEERIKE 180308 IR 24 R AT R D
P2 MEHA 1801005 T B R 245 IR 3 A7 PR ] G8 NS 180403 g BAR I 25 IR 03 A7 BR 23 W]
P3 MEH R 1709076 T P 3 1 T 25 A A PR GY  HEHEPE 180404 g BRAR T 25 A A PR )
P4 e 20180101  PVEHE HEIHHI 24575 P2 v G10  BIEHFBHE 180701 g BRAR T 25 A A BR S D
P5 BEH R 170302 g AR 25 e 40 A7 BR S ] Gl BEHEHMHKE 170701 T 4 R BRI A PR )

P6 e 171003 g BRAR T 25 e A A PR ) G12  BEHFHE 170702 WT AR R DU R )

P7 MEHH 171203 AR ARAT || 613 BEHETFEKE 181201 BRI 2 B A PR
P8 FEH F 180203 AR R AERAT || 14 BETHEKT 181202 AR 25 e A PR W
P9 MEHH 180403 AR A RAT || 615 BREIFEKE 181203 BRI 2 B A PR
P10 FEHIH 180602 g EAR I 25 R 4y A7 PR ) Gle  BHEHMEHE 181201 WL & AR R B DUAT R )

P11 MEHR 170902 IR 25 e A A7 FR 2N 7] G17 MEHEHFHE 181202 WHT &R R R R

P12 HBEHHH 171003 g EAR I 25 R 40y A7 PR ) G18  BIHFHMEHE 190101 WL & AR R R LA R )

P13 FBEHK 171203 U ERAR T 25 03 A PR )
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2 HEE4R

2.1 &i#EE&H  FEclipse XDB-C (i FE (4.6 mmx
250 mm, 5 pm); YishAH LN (2 mmol/ LR N -
B-FAMINE) (24 :76); MR 1.0 mL/min; FEiR
30 °C; KK 205 nm; #FFERE 10 pL,

2.2 BiRH &

2.2.1 XPHESEIR SRR R B, R
R SR S, PR ER
JE43 50K 4.020, 4.253, 4.316 mg/mL MY 4T,
FHEHWI 1.0 mL, & FF— 20 mL &, B
Pl B % = %0 B, BDAS (% Wk E 4 B R
0.201, 0.213, 0.216 mg/mL) .

2.2.2 BHHEREATFMHLMER RS R LTS
50 mg, FHEME, BT 50 mL =T, BB
ERTRZIE, 5, Wk, e, B,
2.2.3 BEHFAMREWR BT IR, FREL
MARL0.3 g, WEERE, BETFHEREHR D, &

mAU mAU

WA 20 mL FEE, #E2E, FROERiar, S AL
30 min, JE, WM R R0 R, FRAT, B
it HRERIEW, BfR.,

2.2.4 MEFRREMLRBER BEREY 2 ¢,
K prE, B THEMHEEHST, HEMA 50 mL H
M BRIE . FRERE, 50 C R, W%, W
HNEWR R, FRAT, VKIS L h R, JEid,
HREEuem, Bt

2.2.5 FIMEFESESE BUBRERS R, BRRS A
FRECE W IAYERES, , 0 0ld ©2.2.37 “2.2.47 T
O, B,

2.3 FiEFER

2.3.1 RBEHERAE SRS ORE IR
“2.27 TURXFHESS . RS BIPERE A TGS =,
2017 T T R, SR E 1,
FHIC AT, 45 B0 5 A0 48 €0 33 e 11 43 1 B 35 K F
1.5, BUSIENEHE A T FAMIET 5 000,

mAU

200 + 200 200 1
2
100 - ] 2 100} 100 1
3 3
0 ]u L L ' f/min L 1 1 t/min 0 L L 1 t/min
0 10 20 30 0 10 20 30 0 10 20 0
A SR B. IEEREHM C.HREERMHR
mAU mAU mAU
200 - 200 | 200 |
2
100 100 + 1 100
3
Ll 0 0 |
0 . . i t/min . . . f/min . L s f/min

0 10 20 30 0 10
D. SRS H AR S

E REHHERHEHS

20 30 0 10 20 30
F. RS HOH IR &

1 BIEREH B 2. REMTZREY 3. HEE
1. asiaticoside B 2. madecassoside 3. asiaticoside
1 &/ 4% HPLC &i%E

Fig.1 HPLC chromatograms of various constituents

2.3.2 LMEXRRFEHE HEWI “2.2.1”7 TTF 2
PV & 45 5 mL, 43518 F 20, 25 mL =i,
HEEMmBEA T2, RSl . 1, %
LR PR W 15, 2. 1, 1 mL, 4330 & F 10,
10, 10, 20 mL &), WEMRBEECEZZIE, 1F
MR I ~ VI, 76 “2.17 o4 dhke
WISE DAV TR0 e B M R AR AR (X)), DT AR
YAebr (Y) #EATEIE, Z5R 0L 2, 1 HIAS o
TE4% H G N6 R R

2.3.3 MEEIRIE B “2.2.17 TR XIS
WolE i, 7 “2.17 TEE & FIEZE 6 IR,
WA FAY B, BRI RAF | B R AT g mE A
2282

RSD 351 0. 40% | 0.48% . 0.43% , 7ML
WL AT
x2 BRALMEXR

Tab.2 Linear relationships of various constituents

BPEG,
Wy 1 R , RHEL
(pg-mL™)

AR Y=3069.059 6X-30.4375 0.999 9 50.250~1 004.990

#B
BT Y=2451.193 2X-23.552 1 0.999 9 53.160~1 063. 200
AT
HEHAY Y=2 407.796 0X-19.639 8 0.999 8 53.950~1 079. 000

2.3.4 EEMAE BE-MRSEEAH . HEH
b, MEEREER 6y, % “2.2.2~2.2.4” Wi
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ORISR, E 2. 17 WEREARIE T
FEDUE, DIASFE R B, HEME R, RS
H & A& RSD 43 %0 1.88% , 1.28% . 1.26% ,
1.49% . 1.55% . 1.31%, 1.78% . 2.00% . 1.86%
RIZT B EE M RAT
2.3.5 FEtEiAne  HRIE— ) AR S
B, BEH R BETRREELNER, =1
TTFO0,2, 4,8, 12, 16, 24 h 7E “2.1” WifaE
AP HERENE, AR R B, FHIH T R
U B A 0 1 AL RSD 3 Bk 2.12% . 1.68% |
2.45%, 1.38% . 0.60% . 1.72%, 0.52% . 0.63% .
1.47%, 0.72% . 0.88% . 1.84% , FHAVSWIALE 24 h
PR EPE R AT
2.3.6  JNAERISCRIAE: KSR PRI U S A
BRI RS (#5 191308) . IS4 A (dit
5170302) . REFFEHCE (5 170101) % 9
By, FEHIMA “2.2.17 BN 0.5, 1.0,
LSmLA 30y, $% “2.2.2~2.2.47 T F ikl
HUGK SRR, AR “2. 17 WS SRR
B, IR B, 42, BEREH B, REARER
T, S A E ke H % (RSD) 439 K
100.82% (1.58% ). 102.05% (1.14% ). 100.49%
(1.73%), 97.93% (2.06% )., 102.01% (1.77%) .
99.04% ( 1.39%), 99.13% (0.60% ). 101.13%
(0.97%) . 100.49% (1.46% ).
2.4 AAATARGER-FRE AFEWHEC “2.3.27 I
TRLMEERGER, 6 “2.17 @ &rr T okt
W, DIREERE R bR, THE A 2 By
AR XS AR I T £, &N foo = fi/f. =
(CA) 7/ (CA), H C, Ry H AR i
Ay HAR TR, C R NAR R, AN
WbRIGE TR, S5 W% 3,

3 BRSENKERF

Tab.3 Relative correction factors of various constituents
AEGIRE IE R F ( AR R BT BT )

S BT B B
I 0.772 7 0.996 4
1I 0.7818 0.992'5
m 0.770 6 1.005 6
\Y 0.767 1 1.000 2
v 0.773 1 0.993 1
VI 0.786 5 0.984 5
I 0.775 3 0.995 4
RSD/% 0.95 0.73

2.5 REME., iR ER T K
W “2.2.17 WUR XM EEROE R, 7E 2,17

e 3% 45 R oE AR, % %% Agilent 1100,
Agilent 1260 {231 & Eclipse XDB-C ;. Diamonsil
C,s+ Syncronis C g £ 15 A X AH X 4 1 A (1 52
BERILK 4, AIHIEITEHI WA (RSD<5% ) o
F4 FEUSE, BIEETENRERFHZm
Tab.4 Effects of different instruments and columns on

relative correction factors

AR RE 7 (AR R

i BHE Tamnrs  pmuee

Agilent 1100 Eclipse XDB-C ¢ 0.782 5 0.956 7

Diamonsil C g 0.780 6 0.953 7

Syncronis C,g 0.808 7 0.975 4

Agilent 1260 Eclipse XDB-C g 0.786 0 0.967 7

Diamonsil Cq 0.774 4 0.961 8

Syncronis C g 0. 808 9 0.990 9

FHE — 0.790 2 0.967 7
RSD/% — 1. 89 1.42

2.6 &l DIREMTERET AR, KH
AR AR BB 5 5 At 2 Tl o AE ATl B A 8
TEAE R AUAEXT AR AR, S52R IR 5, WA ToHA
¥ (RSD<5% )

*5 EBRSHEIRE

Tab.5 Relative retention values of various constituents

AR B Py e SRS 57T )

e Gt BURAITE  BURAR
Agilent 1100 Eclipse XDB-C 4 0.807 0 1.976 7
Diamonsil C g 0.775 4 2.0527

Syncronis C g 0.802 6 2.029 6

Agilent 1260 Eclipse XDB-C g 0.784 9 2.060 6
Diamonsil C,q 0.774 2 2.0518

Syncronis C g 0. 806 2 2.027 2

S — 0.791 7 2.033 1

RSD/% — 1.94 1.51

2.7 #HecsmEMNE BRI PLEAREN,
“2.2.2~2.2.47 TUT J5 kil g ik s W, A
“2.017 TEATESRME T AR E, S BIR HAMR Ik
M—Z kit A e, RILEe, T
QRIS S R IC I B 2R, M X e £
(RAD) <2.0% .,
3 iFig
3.1 AFhAadimik 782015 4ERR (PEZGHY) b
KHOHE- (2 mmol/L B-FRMIKE) T ahAH KB
TR B, I EA R WA SRR, (A
T B-IWIE K h s MR 32 (1,85 ¢/100 mL,
25 C), SRECHIRTT M, FEAEaT s RUBS T 52 i
TERE R AR PERE, A< 5230 FHOZ 4 o F2 TN 2L -B- 20
Wik (=100 g/100 mL, 25 °C), Z¥iFE M,
NI BT B, RS R | PSR (ki gl
BIRAF, Bk BIER
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®6 BEHNESHAENELER (mg/g, n=2)

Tab. 6 Results of content determination of various
constituents (mg/g, n=2)
R . I
;3% UL HF B MEET
iy — 1% 1%
. _.. —z RAD/ , ... —WiZ RAD/
bR AMRTE W % PIRTRVS W %

ZG1  418.042 177.741 175.581 1.22 156.791 155.365 0.91
7G2  387.909 153.151 153.581 0.28 206.658 206.581 0.04
ZG3  328.490 161.737 160.025 1.06 297.689 296.258 48
7G4 369.982 154.572 152.525 33 249.794 247.258 1.02
7G5  314.057 157.350 156.328 65 262.584 260.362 0.85
7G6  337.899 166.930 165.254 01 278.022 274.251 1.37
ZG7  386.390 161.963 160. 363 99 206.234 203.225 47
ZG8  356.415 159.789 158.025 11 217.096 217.005 04
7G9  380.428 163.806 162.017 10 197.743 196. 305 73
ZG10 378.515 160.325 159.208 70 201.499 200.300 60
ZG11 351.278 166.876 166. 485 23 201.545 200. 258 64
P1 31.523 13.115 13.011 79 21.053 20.822 10
P2 33.152 13.684 13.585 73 21.984 21.901 38
P3 37.821 11.444 11.369 65 9.258  9.185 79
P4 17.333  7.300 7.205 32 17.649 17.593 32
P5 30.939 10.766 10.632 25 12.362 12.285 62
P6 29.214 11.791 11.628 40 17.583 17.480 59
pP7 24.294  9.990  9.808 84 14.537 14.401 94
P8 26.357 11.034 11.005 26 17.363 17.201 94
P9 23.210 9.863 9.717 49 17.219 17.025 13

e

CLOLLOLLLLLL PO LLLLLL RO RO N0 O O

1

0

1

1.

0.

0.

0.

0.

1.

0.

0.

0.

0.

0.

0.

0.

1.
P10 24.063 10.200 10.108 91 16.361 16.291 0.43
P11 28.840 11.977 11.859 99 19.131 19.058 0.38
P12 27.442 11.743 11.634 93 19.068 19.022 0.24
P13 29.685 12.649 12.574 59 19.121 19.101 0.10
P14 28.981 12.108 12.052 46 18.227 18.128 0.54
P15 27.664 11.580 11.481 86 18.847 18.718 0.69
P16 30.862 11.534 11.439 83 14.214 14.025 1.34
P17 27.467 10.306 10.150 53 12.611 12.609 0.02
P18 28.856 10.844 10.751 86 13.194 13.057 1.05
Gl 9.890 3.722  3.705 46 4.172 4.158 0.34
G2 9.840 3.609  3.581 77 4.192  4.186 0.15
G3 10.445  3.796  3.781 41 4.104 4.082 0.54
G4 9.663 3.627 3.601 73 4.996 4.921 1.52
G5 8.167 3.514 3.500 0.41 5.633  5.609 0.42
G6 8.843  3.502  3.482 59 5.318  5.291 0.52
G7 8.672 3.604  3.568 00 5.761  5.705 0.98
G8 8.276  3.318  3.301 51 6.086 6.005 1.34
G9 8.504 3.537  3.505 90 6.215 6.182 0.53
G10 9.708 3.561  3.559 05 6.130 6.082 0.79
Gl11 10.291  4.199 4.182 42 6.473  6.425 0.75
G12 10.312 4.192  4.183 21 6.498  6.441 0.88
G13 10.869  3.747  3.728 50 3.999  3.958 1.03
Gl14 10.992  3.733  3.701 87 3.829 3.800 0.77
Gl15 10.950  3.733  3.719 37 3.821  3.782 1.04
G16 10.225  4.179 4.162 0.42 6.371  6.368 0.05
G17 8.973 4.065 4.052 0.33 6.353  6.328 0.39
G18 8.861 3.986 3.922 1.61 6.325 6.318 0.10

3.2 Ardmik M TRERTEHSAHRER
w, MR 5 AR AT, WA S e R AR
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NFR .

3.3 REFHBRBEZRBE T EHE ALK

DI R R EOA R, B8 TR GRS .

Pl ) . B BCEE A (10, 20, 30, 40, 50,

60 min) Xf 2% MR ORI, S AR A

2 T (6 A0 B PSR 7 BRI 30 miin A Ry £33 1

Bk,

3.4 BREFFHEFRRASERNE T EHE M

FRHFRTAE 50 C Tl g FHE, mERA

JaaA DR, HORSII R KA R

AT EEZETUKREFREIO, 1, 2. 6 h RHAW

Hil& ], A1 h JEIE AN EAT, FEXT

By S A I TR, B E VK 1 h,

4 #Hit

HERA B, BEHTRE , HERET IS

AT EE A, BGE H 70% DA b, AR ST

S Z2 P AT R B X 3 A AT S A

M H iz i ERs , SRR, AT A R 4

BUAS, SRR B R R ) o i s v ) S
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