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RP-HPLC-DAD [EIBHNEF B 11 N=08E/M 5

ATE N R HF L R KT - BT, RKAEY
1. B RAABE GUKIIREM RIS, W M 450006
2. WEPEZREZENE, M AN 350122

W E. By B LRIREEGREISE C. BEIEEE F. 23-ABEGEE C. PRISEE L. 24- WS Fy PRISEE AL 24-
CBERIETE Ay PRSHE G BREEE B, 23-AB0AGEE B Al 1I-LEPEEEE B 11 =5 28%5 1) RP-HPLC-DAD 4347 )77
7% KH Ultimate XB-C g (3 3%4: (150 mm X 4.6 mm, 5 pm), JahAH N5 (A) 7K (B) HMEATHEEELENE, AF % 2 1 mL/min,
g% K24 208, 245 nm, i 30 'C. BB 25 EEEVE T 11 ANZBER M RIE. R PSR C. BEEEF. 23-ZE5
B Cv BEIGIE L. 24-ZTRBVGHE Fy BEGTE AL 24-CBRRISEE A FIGIE G, 5 By 23-SMETERE By 11- X5 BTG
B 11 MRS TS Bl 20590 0 0.313~17.210 pg/mL (#=0.999 9). 0.504~11.880 ug/mL (r=0.999 9). 0.284~9.369 pg/mL
(r=0.999 9. 0.146~2.680 pg/mL (+=0.999 9). 0.254~5.596 pg/mL (#=0.999 8). 2.500~66.000 pg/mL (r=0.999 8). 0.463~
10.190 pg/mL (»=0.999 9). 1.575~20.475 pg/mL (+=0.999 9). 1.525~57.268 pg/mL (+=0.999 6). 3.035~118.362 pg/mL
(r=0.999 9). 0.816~16.880 pg/mL (+=0.999 8). “T-FIIFERINER 7370 98.76% 100.24% 97.97%- 100.14%- 99.88%-
96.54%- 97.27%- 98.85%- 99.45%. 98.85%F198.13%. £&5it LA, W, SEMCR R, AEE M REEN TRt
TR T R

KEEIR: VRS, TNEERSEE C; BEEREF; 23-LWERVERE C; BIERE L; 24-CIGERSEE Fs BEERE As 24-LBREERE A;
PGEE G PETERE B; 23-LBEAGEE B; 11-L% 375 B; RP-HPLC-DAD
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Simultaneous determination of 11 triterpenoids in Alismatis Rhizoma
by RP-HPLC-DAD
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Abstract: Objective To establish a RP-HPLC-DAD method for simultaneous determination of alisol C, alisol F, alisol C 23-acetate,
alisol L, alisol F 24-acetate, alisol A, alisol A 24-acetate, alisol G, alisol B, alisol B 23-acetate, and 11-deoxy-alisol B in Alismatis
Rhizoma. The content of 11 components from 25 batches of samples collected from different habitats was determined and compared by
means of this established method. Methods The separation was achieved on a Ultimate XB-C;g column (150 mm % 4.6 mm, 5 pum)
with the mobile phase consisting of water-acetonitrile to be gradient elution. Flow rate was 1 mL/min and column temperature was 30
‘C. The optimum detection wavelengths were 208 and 245 nm. Results The linear ranges of alisol C, alisol F, alisol C 23-acetate,
alisol L, alisol F 24-acetate, alisol A, alisol A 24-acetate, alisol G, alisol B, alisol B 23-acetate, and 11-deoxy-alisol B were 0.313—
17.210 (r=0.999 9), 0.504—11.880 (= 0.999 9), 0.284—9.369 (= 0.999 9), 0.146—2.680 (» = 0.999 9), 0.254—75.596 (= 0.999 8),
2.500—66.000 (r=10.999 8), 1.620—35.640 (= 0.999 9), 1.575—20.475 (r=0.999 9), 1.525—57.268 (r=0.999 6), 3.035—118.362
(r=0.999 9), and 0.816—16.880 pug/mL (» = 0.999 8), respectively. The average recoveries (n = 6) were 98.76%, 100.24%, 97.97%,
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100.14%, 99.88%, 96.54%, 97.27%, 98.85%, 99.45%, 98.85%, and 98.13% respectively. Conclusion The RP-HPLC-DAD method is

feasible and accurate, which could provides the scientific evidence for quality control of Alismatis Rhizoma.

Key words: Alismatis Rhizoma; triterpenoids; alisol C; alisol F; alisol C 23-acetate; alisol L; alisol F 24-acetate; alisol A; alisol A
24-acetate; alisol G; alisol B; alisol B 23-acetate; 11-deoxy-alisol B; RP-HPLC-DAD
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Table 1 Information of samples
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I, 0~5min, 35%A; 5~20min, 35%~55%A;
20~35 min, 55%~65% A; 35~45 min, 65%~75%
A; 45~55min, 75%~85% A; 55~65 min, 85% A;
AR E 1 mL/min; A3EKh 208, 245 nm; £F
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Fig. 1 HPLC of reference substances (A) and samples of
Alismatis Rhizoma (B) at 245 nm
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2-PFYEIE FO5-24- LRSI FO6-PRV5HE A 7-alismol  7-24-
LBPVERE A 8-ERE G 9-PVERE B 10-23-LBHAVERF B
11-11-Z5A P51 B

2-alisol F 5-alisol F 24-acetate 6-alisol A 7'-alismol 7-alisol A
24-acetate  8-alisol G 9-alisol B 10-alisol B 23-acetate  11-11-deoxy-
alisol B

2 xBam (A). FE5HSE (B) 7E 208 nm LRI EIEE
Fig. 2 HPLC of reference substances (A) and samples of
Alismatis Rhizoma (B) at 208 nm

FIEIE Cy PRVSEE F. 23- LR PRTERE C PRISHE L.
24- LRSI By FIBEE AL 24-OBEFTERE AL 3
TEWE G PRIGIE By 23-LBERRSEE B A 11-L5005%
150 B EkES A 172.104 118.804 93.69.
26.80. 55.96. 660.00. 356.40. 204.75. 572.68.
1183.62. 168.80 ug/mL Y45 % [ i fili i, & H
23 HiXEAERT &

Y RIS 25 R, 1L 60 H IRifS BRTE MroA o BB
ERAR 1 g, WERE, BLE=MET, KBEhA
LN 25 mL, #3E, PR FiE, AR 30 min (2
K250 W, HiE 50 kHz), 4, FEh=, Ha
ANk DR T R, RS, dEI, HCERIEVE, RIS
24 ZMXRER

3 EX “2.27 T5C R 53 £ TR A0 TS i %
W, HOIEWRE, #5. Fi2WE 20 uL, $% “2.17
TN GG S AT AT 20 A, LA B R AR bR (X0,
PUGE TR PR (YD, HlbruEih g, F 2%
AR O, HERE . 4% 3 AR(EMEL S 11
A IREE (LOD), 4% 10 f5f5metbit4 11
AR ERE (LOQ), ZEHILE 2,

Table 2 Linear relationship

F2 OBMXFR

EiELED W BT M/ (ugmL ™ r LOD/(ugmL™")  LOQ/(ug'mL™")
PR C Y=19 457 X—305.17 0.313~ 17.210 0.999 9 0.092 0.312
PRERE T Y=19 873 X—894.93 0.504~ 11.880 0.999 9 0.131 0.437
23-L B BTERE C Y=37 838 X—642.27 0.284~ 9.369 0.999 9 0.082 0.271
PRI L Y=31 863 X—88.07 0.146~ 2.680 0.999 8 0.043 0.146
24-L PRI F Y=21920 X—337.13 0.254~ 5.596 0.999 8 0.071 0.240
PRISEE A Y=13574 X—2871.8 2.500~ 66.000 0.999 9 0.310 1.033
24-BEFTEEE A Y=14 131 X—1459.4 0.463~ 10.190 0.999 9 0.068 0.226
PR G Y=16 184 X—1 130.1 1.575~ 20.475 0.999 9 0.331 1.173
PRVEEL B Y=15570 X—1 815.5 1.525~ 57.286 0.999 6 0.291 0.970
23-L W BFERE B Y=19 048 X—4 341.0 3.035~118.362 0.999 9 0.390 1.326
-5 P51 B Y=26 960 X+837.35 0.816~ 16.880 0.999 8 0.122 0.408

25 HBEERE

i B O A0 BRI 20 pl, FELLEEFE 6
R, WSRPRIGIE Cy VRVEIE Fy 23-LBEARTERE C.
PEVGHE Ly 24-OBAETERE By BEIGRE A 24- L5
TEIE A PRISEE Gy FEIERE By 23- SRS 1 B
VI-EAERVEIE B ISR, 2558 11 /N A
L RSD 7351 4 1.47%+1.05%+1.27%+1.48%-1.36%-
1.01%. 0.96%-. 1.46%. 1.09%. 1.94%. 1.18%, %
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CERPETGEE By 11-255PRV5 1 B IE A RSD 4371
H0.80%. 2.06%. 1.56%. 1.28%. 2.38%. 1.55%.
1.57%-+ 1.54%. 0.90%. 1.67%. 1.14%, %5iREW]
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23-LBEPEEIE Cy VETERE Ly 24-OBEAETERE By 3
TEIE AL 24-Z RIS A BRVSEE G FT5EE By
23- LS IE By 11- 25055 RE B iS55 4 RSD
235120 1.08%+1.98%- 1.63%+0.96%- 1.43%-+0.65%-
1.07%- 1.26%-. 1.51%. 0.63%- 0.67%, &%5%:% M
ZIEEE VR,
2.8 MAEEKERIRLE

HEME RS, By 0.5 g, FEHFRE. K
PINEERET 11 P, 3% “2.37 TN il
MR, AR “2.17 TR e, A ABRSEE C.
PRGEE Fy 23-ZBEPHEEE C PRERE Ly 24- LRSI

*x3

F. WEEEE AL 24-CIEREERE A PRSI G PRGHE B,
23- LRSI By 11-2S50RRERE B IR iR
4310 98.76%- 100.24%-+ 97.97%- 100.14%. 99.88%-
96.54%-+ 97.27%- 98.85%. 99.45%-. 98.85%. 98.13%,
RSD 7314 2.00%. 1.00%. 1.03%- 1.39%. 1.16%.
1.07%- 1.46%. 1.18%+ 1.94%. 0.84%. 1.82%.
2.9 HmNE
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Table 3 Contents of 11 triterpenes in Alismatis Rhizoma by RP-HPLC-DAD

bﬁ%ﬁj\%{/(mg'g’l)

A BEHE C PRERE F 23- CIPHGRE C PRSRE L 24-CTRPRGIE FOPRGIE A 24-CIRGRE A PRIERE G BR5RE B 23-C ARSI B 11-250585 1 B
1 00700 0.0790 0.144 6 0.0387 - - 0.0554 0.0524 01798 1.4200 0.199 5
2 0.0600 0.0780 0.1369 0.0318 - - 0.060 0 0.0470 0.1749 1.546 0 0.1971
3 0.0500 - 0.118 0 - 0.006 4 - 0.038 0 0.0413 01797 1.560 0 0.182 8
4 0.0539 00795 0.156 7 0.0118 - - 0.083 2 0.0397 03093 2.0920 0.1302
500680 00652  0.1653 - 0.0071 - 0.078 6 - 02514 18860 0.1345
6 00511 - 0.106 0 - 0.007 4 - 0.069 1 00541 03587 1.845 0 0.1628
7 0.0700 0.0967 0.1497 0.0121 0.008 5 - 0.0494 - 0.248 1 1.4490 0.1274
g 0.0453 0.0196 0.1522 - - - 0.049 7 - 0.2737 1.4520 0.094 6
9 0.0693 - 0.1522 0.026 2 - - 0.0497 - 02737 14520 0.1100
10 0.0597 0.0262 0.1134 0.006 7 - - 0.0504 0.0686 0.2502 12110 0.099 5
11 0.057 00704 0.1359 0.0119 - - 0.0515 0.0394 02471 1.2010 0.1214
12 0.0693 - 0.1567 - - - - 0.0402 0.1317 1.178 0 0.1120
1300597 0.0704 0.1385 - - - - - 0.1307 1.0820 0.123 8
14 0.0700 0.0967 0.1737 - 0.008 5 - - - 0.1355 12700 0.126 4
15 0.0680 0.0652 0.176 4 - 0.009 1 - - - 0.138 1 1.5510 0.136 5
16 03667 0.1854 0.2015 0.0515 0.0211 0.836 6 0.104 6 - 09351 14180 0.162 6
17 02426 0.1865 0.1383 0.0589 - 0.509 4 0.2478 0.1001 1.4080 2.006 0 0.3377
18 02370 02146 0.1312 0.0556 0.0310 0.468 3 02716 0.0697 14220 22340 0.366 1
19 0.0537 02010 0.0293 0.025 8 0.0530 1.046 0 0.1752 0.1826 0.2653 09757 —
20 0.1788 0.069 1 0.1897 0.066 0 0.0102 04250 0.090 2 0.0678 09361 1.1610 0.046 7
21 0.0674 0.1928 0.1503 0.0521 - 0.790 4 0.069 3 0.1232 12410 13970 0.065 5
22 0.1180 0.1307 0.064 2 - 0.040 8 0.959 4 0.1127 0.1904 0.773 6 1.4380 0.0380
2300771 0.1557 0.068 7 0.0400 0.0357 0.926 7 0.128 6 0.1533 14400 1.163 0 0.103 5
24 0.0341 02136 0.1330 0.0336 0.040 1 1.056 0 0.190 8 02359 1.0460 12170 0.060 7
25 03694 02708 0.230 8 0.044 0 0.0137 0.807 4 0.160 4 0.0912 12250 19130 0.1227

“=7 Kk

“~” mean no detected
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Fig. 3 Hierarchical clustering analysis on Alismatis Rhizoma
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