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A new triterpenoid from roots of Psidium guajava

PENG Cai-ying, HUANG Ying-zheng, LIU Jian-qun, HUANG Hui-lian, SHU Ji-cheng’

(Key Laboratory of Modern Preparation of Traditional Chinese Medicines, Ministry of Education, Jiangxi University of
Traditional Chinese Medicines, Nanchang 330004, China)

Abstract: To investigated the chemical constituents of the roots of Psidium guajava, we isolated seven
compounds by silica gel column chromatography. These include oleanane derivatives, 2 a,38,6(,23-tetrahy-
droxylurs-12,20(30)-dien-28-oic acid pS-D-glucopyranoside (1), 2a,38,6f,23-tetrahydroxylurs-12,18-dien-28-
oic acid S-D-glucopyranoside (2), 2a,34,23-trihydroxylurs-12,18-dien-28-oic acid p-D-glucopyranoside (3),
nigaichigoside F1 (4), asiaticoside C (5), 2a,38,68,19a,23-pentahydroxylurs-12,18-dien-28-oic acid p-D-
glucopyranoside (6) and 2a,38,19«,23-tetrahydroxylurs-12-en-28-oic acid (7). Their structures were elucidated
on the basis of spectral analysis with reference to the published data. Compound 1 is brand new, compounds 2-6
were first isolated from this plant. The new compound was evaluated for their cytotoxic activity against human
hepatoma Bel 7402 in vitro. The results were expressed as the ratio of inhibiting Bel 7402 cells growth by
comparing to untreated cells.  The new compound (concentration: 25 pmol-L ™) showed the ratio values of 52.5%.
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FOAR AL AL 22 B T T b o A T A KA )
BAIAL (BFERSE, My B FE IR 4Bt
ST — 8, AR XN H/ARREAT T RENIML
T IR ARIE A SR U 4R T
BB TA G M =AY, B LGS
YI. 5 ANE IRAEHE Y o B AR R E Y, 4
1o FEXPH A WIHET T RS0 TR s R 8, 45
BN BT ARS8 40 i Bel 7402 V& 1 .

&1 Bt ERmAR (HEE), [a]Z -35.8
(c 0.026, MeOH); HR-ESI-MS #7715 T m/z
665.389 6 [M+H]" (il 5 {8 665.390 1, CssHs6011);
'HNMR 1 BCNMR 4 W% 1.

LAY 1 10%HER 2 BF 8 f o8, Liebermann-
Burchard FH SR, &AM =wE RBUED
HR-ESI-MS &5 #5175 11§ m/z 665.389 6 [M+

H]* (i+%18 665.390 1, C3gHs6011), é%%f%ﬁjv
CaHssOne *HNMR (£ 1) Eow, 4 i IS 5
04 1.06 (s, 3H, H-24) . 1.40 (s, 3H, H-25). 1.09 (s, 3H,
H-26) #11.16 (s, 3H, H-27); 1 XU 345 5 o 1.03
(d, 3H, J= 6.5 Hz, H-29); 3 M55, HAas

— X IR AN R T 0y 5.32~5.33 (M, 1H, H-12) . 4.64
(br.s, 1H, H-30) #14.69 (br.s, 1H, H-30). *CNMR
(£ 1) or, WAXEBRE S, Hrh s — X oK b

Jf/\<f
mesis]

/ R1
| HO
OH 4 R=H R,;=OH R.=glc
5 Ry=0H Rs=H Ri=glc
2 Ry=CH 1 2 3
a R'=S 6 R=0OH R,=OH Rj=glc
i 7 R;=H  Ry=OH Ry=H

Figurel Structures of compounds 1-7

Tablel NMR of compound 1 (600 MHz for *H NMR, CDs0OD; 150 MHz for *C NMR, CDsOD)

c Sn (H2) e C Sn (Hz) e
1 0.87-0.91 (m) 505 17 - 496
1.91-1.94 (m) 18 2.30-2.32 (m) 56.6
3.72-3.76 (m) 69.9 19 2.42-2.45 (m) 387
3.28-3.30 (m) 78.7
20 - 154.3
4 - 449 21 2.21-2.24 (m) 334
2.32-2.35(m)
5 1.29 (br. s) 49.0 22 1.62-1.71 (m) 386
1.91-1.94 (m)
433 (br. s) 68.6 23 343(d, J=112) 66.0
152 (dd, J = 14.3, 2.5) 414 3.58 (d, J=11.2)
1.80 (dd, J = 14.3, 3.6) 24 1.06 (9) 15.4
- 441 25 1.40 (9) 19.4
1.62-1.71 (m) 497 26 1.09 () 19.3
10 - 386 27 1.16 (9) 24.1
11 1.98-2.05 (m) 247 28 - 177.2
2.08-2.13 (M) 29 1.03(d, J=6.5) 16.9
12 5.32-5.33 (M) 127.8 30 469 (br, s), 4.64 (br, 9) 105.5
13 - 1385 1 5.34(d, J=8.2) 96.0
14 - 403 2 3.31-3.32 (m) 74.0
15 1.14-1.17 (m) 29.4 3 3.38-3.41 (m) 78.3
1.98-2.05 (m) 4 3.35-3.36 (m) 714
16 1.85-1.90 (m) 254 5 3.32-3.33 (M) 784
2.27-2.30 (m) 6 3.79 (dd, J= 12,0, 2.9) 62.6

3.67(dd, J=12.0,4.7)
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W 6c 127.8 (C-12). 138.5 (C-13). 105.5(C-20) #1
154.3 (C-30). LA H{EERRILEY 1 B4R A
AR S SRR 1) 12-45-28-BR- 1% Jj e 1 = i 1114,

Xt 'H NMR 1 °C NMR 2047, fbadn 1 Hfg—
S TRIEIRE g5 el B R TS oy 5.34
(d, 1H, J = 8.2 Hz, H-1); 6 MEHA(E 5 dc 96.0.
78.4. 78.3. 74.0. 71.4 F 62.6. H3 ¥4 % b i 3L i 1
R EH AN 8.2 Hz, $&/RATERINNE R ICH B4
Wi AW 1 ARRKME, O GRERI, OR & A S
B-D-H %) i 0T HE O 45 R — B, SRR S P IE )
WA p-D-EFE . SN, £ 'THNMR il ®*CNMR
Wb B A AR R A A PR S S 4, TH NMR
I EoR 5 ANEE R T oy 3.72~3.76 (m, 1H, H-2).
3.29~3.40 (m, 1H, H-3). 4.38 (br.s, 1H, H-6). 3.43(d,
1H, J = 11.2 Hz, H-23) A1 3.58 (d, J = 11.2 Hz, H-23);
454 HSQC #4301, BCNMRIE SR 4 & A S 5
5c 69.9 (C-2). 78.7 (C-3). 68.6 (C-6) #166.0 (C-23).
gty BT, SR A 102 B IR R R T S 55
B A = AT .

HMBC i (& 2), H-1 (0y 1.91~1.94) 1 H-3
(04 3.29~3.40) 5 C-2 (6c69.9) A mfEM%, #n
C-2 firf5 OH HUAX; H-23 (0 3.43, 3.58) 5 CH3-24 (0
1.06) 1 C-3 (6c 78.7) EHZEMA, #mnm C-3 A
OH HAR, [ #E C-23 5 OH HiAX,; H-6 (6 4.38)
5 C-5 (6c 49.0). C-8 (6c 44.1) F1 C-10 (5 38.6) A it
FEAASE, $2n C-6 A5 OH HUAR; 5/ A iy XUk i 1
Sy 4.64 (br.s, 1H, H-30) #1 4.69 (br.s, 1H, H-30) )5
C-19f1 C-21 Him A &, $&7 I XU AE C-20 F1 C-30
A7 by BEMGIER 7 H-1' (04 5.34) 5 C-28 (5c 175.8)
HAETEEG, &M & HERAE C-28 fiL. NOESY
et H-2 B85 H-24 A1 H-25 #15%; H-3 5 H-5.H-6
A H-23 B, St &9k BUR 1A X 1)
RN 20-OH. 3B-OH. 64-OH 1 23a. %i Eor#r, 1b
a1 SIS EN 20,38,68,23-IUH3E 12 55 R-12,
20(30)- XU #5-28-O-p-D-Hi & W £ . £ Scifinder %,
a1 EY.

Figure2 Key HMBC of compound 1
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600 MHz Bz W ILR I IEAL (i A& A F]), TMS
N HR; CD;0D NiE7. Finnigan Trace DSQ < Ji Bk
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I EAL (22 Perkin Elmer A #]); Aglient 1100
il & A (35 B 246 A7), YMC-Actus ODS-AC18
(250 mm x 10 mm, 5 pm) Ffil &k (HA YMC A
Al). MR (200~300 H), #E OISR (F
Btk T), %l Sephadex LH-20 (H A =35#k=
21, TN S%IREER LBV . LA alifl
S B E 2R A IR A .

AR T 2014 4 7 Hh AR AT RA BT,
VL 78 R 24 K22 AT /N g B 20 %5, bR A (No.
201407003) LAF T 1175 7 2 25 K 22 BAR Fp 24 ) 351 280
B H AL
1 RESSE

HART IR T AR (10.2kg) BHFE, £ 90% 2
BRI 3 Wk, B 1 h, $REGREE [EE R IR
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LR R R B AL (145 @) 3EAT R Jie AT (i
Sy, LS HH-H R (100:0,50:1,25:1,10:
1, 5:1, 1:1, 0:100) #HFEEBEMAFH Frl~9. Fr.3
(135 g) &M (ZH P E-FiE) 28, B
Fr.3-1~3-48. & Jf Fr.3-16~3-21, f§4 Sephadex
LH-20 3% (MeOH) 47 &, 346E4 7 (15 mg).
Fr4 (219 g) &M (& W KE-TEE) 78, 175
Fr4-1~4-86. & Jf Fr4-18~3-23, fi4 Sephadex
LH-20 # (MeOH) 4, 5346&% 3 (9 mg). Fr5
(179 g) &R (ZEHR-FE) o5, 45
Fr.5-1~5-52. & Jf Fr.2-15~2-20, P2 )& A% il
(FfE—7K=30: 70, 3mL-minY), B3 {k&4 1 (7 mg,
tr=10.5 min) F{L&9 2 (8 mg, tg= 11.7 min). Fr.6
(258 g) &R (ZH FKE-FE) 28, &
Fr.6-1~6-71. & 3 Fr.6-16~6-24, F£ -] & H: 0 i
(FfE—7K=30: 70, 3mL-minY), 23 {b&4 4 (5 mg,
tr=11.2 min). tL&% 5 (8 mg, tg= 12.6 min) #16 (9
mg, tg = 13.8 min).

2 EHEE
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(c 0.026, MeOH); HR-ESI-MS % #4757k mvz
665.389 6 [M+H]" (it % i 665.390 1, CgsHs6011);
H NMR #1 *C NMR ## 1.3 1.

a2 Afkk (HE); ESI-MS m/z 687.3
[M+Nal*, 4 &3tk C. H %, &5 7 R
CasHsc0n- *H NMR (600 MHz, CD;0OD) 6y: 5.44 (1H,
dd, J = 55, 2.3 Hz, H-12), 5.40 (1H, d, J = 8.2 Hz,
glc-H-1), 4.37 (1H, s, H-6), 3.81 (1H, dd, J = 12.0, 1.8
Hz, glc-H-6a), 3.76 (1H, ddd, J = 11.4, 9.6, 4.6 Hz,
H-2), 3.68 (1H, dd, J = 12.0, 4.2 Hz, glc-H-6b), 3.59
(1H, d, J = 11.2 Hz, H-23a), 3.44 (1H, d, J = 11.2 Hz,
H-23b), 3.27~3.42 (4H, m, H-3, glc-H-2,3,4,5), 1.76
(s, H-25), 1.43 (3H, s, H-29), 1.16 (3H, s, H-24), 1.11
(3H, d, J = 7.0 Hz, H-30), 1.06 (3H, s, H-26), 0.98 (3H,
s, H-27). *C NMR (150 MHz, CD3;0D) dc W% 2. LA
F H NMR. °C NMR ## 5 ikl — 5, s e ik
G 2 A 20,3B,68,23- VY F2 Fk 5 J51R-12,18- XL I -28-
O-B-D-Hii Z T

EM 3 AfkR (HE); ESI-MS m/'z 649.3
[M+H]", 45 & RIER C. H 3%, 2R 7R
CasHs6010- *H NMR (600 MHz, CD3OD) 6y 5.39~
5.42 (1H, m, H-12), 5.39 (1H, d, J = 8.0 Hz, glc-H-1),
3.80 (1H, dd, J = 12.1, 1.9 Hz, glc-H-6a), 3.70~3.74
(1H, m, H-2), 3.67 (1H, dd, J = 12.1, 4.5 Hz, glc-H-6b),
3.50 (1H, d, J = 11.1, H-23a), 3.26 ~3.40 (6H, m, H-23b,
H-3, glc-H-2,3,4,5), 1.75 (3H, s, H-25), 1.10 (3H, d, J =
7.1 Hz, H-30), 1.09 (3H, s, H-29), 1.01 (3H, s, H-24),
0.93 (3H, s, H-26), 0.70 (3H, s, H-27) . *C NMR (150
MHz, CD30D) dc W% 2. AL 'H NMR. *C NMR %
5 R 3, MR AE Y 3 N 24,38,23- =%
F 5 95 R -12,18- XU -28-O-f-D-Hi 2 B 1 .

wEM 4 AfkR (FE); ESI-MS m/'z 689.3
[M+Na]*, 4 & u3EIR C. H %, a9 TR
CasHss0n. *H NMR (600 MHz, CD3OD) 6y 5.31~
5.34 (1H, m, H-12), 5.32 (1H, d, J = 8.4 Hz, glc-H-1),
3.80 (1H, dd, J = 12.0, 2.2 Hz, glc-6a), 3.68 ~3.72 (1H,
m, H-2), 3.68 (1H, dd, J = 12.0, 4.7 Hz, glc-6b), 3.50
(1H, d, J = 11.0 Hz, H-23a), 3.35~3.42 (5H, m, H-3,
glc-H-2,3,4,5), 3.27 (1H, d, J = 11.0 Hz, H-23b), 1.34
(3H, s, H-27), 1.21 (3H, s, H-29), 1.04 (3H, s, H-25),
0.93 (3H, d, J = 6.5 Hz, H-30), 0.78 (3H, s, H-26), 0.70
(3H, s, H-24) .*C NMR (150 MHz, CD30D) dc W, % 2.
PL_E *H NMR. °C NMR %48 5 gkl — 5, #% e
k&%) 4 N nigaichigoside F1.

&M S5 AtkkR (FEE); ESI-MS m/z 689.3
[M+Na]*, #&a&uidtik C. H %, #Rar+ R

CasHssOn. *H NMR (600 MHz, CD;0OD) 6: 5.34 (1H,
d, J = 8.2 Hz, glc-H-1), 5.30 (1H, m, H-12), 4.37 (1H,
s, H-6), 3.79 (1H, dd, J = 12.0, 2.0 Hz, glc-H-6a),
3.73~3.74 (1H, m, H-2), 3.68 (1H, d, J = 12.0, 4.5 Hz,
H-glc-H-6b), 3.58 (1H, d, J = 11.4 Hz, H-23a), 3.43
(1H, d, J = 11.4 Hz, H-23b), 3.28~3.41 (5H, m, H-3,
glc-H-2,3,4,5), 1.40 (3H, s, H-25), 1.10 (3H, s, H-24),
1.09 (3H, s, H-26), 1.06 (3H, s, H-27), 0.96 (3H, s,
H-29), 0.90 (3H, d, J = 6.5 Hz, H-30). **C NMR (150
MHz, CD;0D) dc L% 2. PA_I *H NMR. *C NMR %
a5 R 3, W e A 5 NS BT C.

Table 2 CNMR (150 MHz, CDsOD) spectral data of com-
pounds 2—7

No. 2 3 4 5 6 7
1 51.0 51.0 48.1 50.5 50.3 48.4
2 69.9 69.9 69.9 69.8 69.9 69.9
3 78.3 78.3 78.4 78.3 78.4 78.4
4 449 449 443 449 45.0 443
5 48.7 48.7 48.7 49.6 49.1 48.0
6 68.5 19.0 19.4 68.6 68.9 19.4
7 42.6 353 33.7 414 40.6 33.7
8 39.5 40.5 414 40.6 415 41.2
9 49.7 48.6 48.3 48.8 49.1 48.7

10 38.6 39.1 39.1 38.6 38.4 39.3

11 245 245 24.9 254 249 24.9

12 128.0 127.7 129.6 1275 130.0 129.8

13 139.3 139.8 139.9 138.7 139.2 140.4

14 46.3 46.0 42.9 440 434 43.2

15 299 29.8 29.8 294 29.8 29.8

16 36.0 36.0 274 247 26.7 26.8

17 50.8 49.7 495 494 49.6 49.7

18 134.3 134.2 55.1 54.4 55.1 55.3

19 137.8 137.8 73.8 40.4 73.8 73.8

20 35.8 35.8 42.9 40.3 431 42.9

21 27.6 27.6 26.6 31.9 273 27.2

22 31.8 317 38.5 37.6 38.6 39.2

23 66.0 66.4 66.5 66.0 66.1 66.5

24 15.4 14.2 14.0 15.4 15.4 14.0

25 19.9 19.1 17.8 19.4 19.2 17.8

26 19.9 18.9 17.8 19.4 18.9 17.7

27 20.6 19.9 24.9 242 249 25.0

28 176.8 176.7 178.7 178.1 178.6 180.9

29 226 225 27.2 17.8 272 275

30 19.1 18.5 16.8 217 16.8 16.8

1 95.9 95.9 95.9 95.9 96.0
2 74.2 74.2 74.0 74.1 74.0
3 78.8 78.8 78.7 78.7 78.4
4 714 713 71.2 714 713
5 78.5 78.5 78.4 78.4 78.3
6 62.7 62.7 62.6 62.1 62.5
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wEM6 HfkR (HE); ESI-MS m/iz: 705.4
[M+Nal*, 4 &3tk C. H %, #5457
CasHsgOr2- *H NMR (600 MHz, CD30D) 6y: 5.36 (1H,
t, J = 3.0 Hz, H-12), 5.31 (1H, d, J = 8.2 Hz, glc-H-1),
4.39 (1H, s, H-6), 3.80 (1H, dd, J = 12.0, 2.1 Hz, glc-
H-6a), 3.73~3.77 (1H, m, H-2), 3.68 (1H, d, J = 12.0,
4.6 Hz, H-glc-H-6b), 3.59 (1H, d, J = 11.2 Hz, H-23a),
3.42 (1H, d, J = 11.2 Hz, H-23b), 3.23~3.39 (5H, m,
H-3, glc-H-2,3,4,5), 1.40 (3H, s, H-25), 1.33 (3H, s,
H-27), 1.22 (3H, s, H-29), 1.07 (3H, s, H-24), 1.05 (3H,
s, H-26), 0.94 (3H, d, J = 6.6 Hz, H-30) . **C NMR (150
MHz, CD;0D) 6c W% 2. P 'H NMR. **C NMR %k
a5 ScRE g, Mt S 6 N 20,38,66,19¢,
23- ¥ 5 5 052 -12,18- WU -28-O-p-D -4 % i

ka7 AR (FEE);, ESI-MS m/z 511.3
[M+Na]*, 4 & u3EIR C. H %, a9 TR
CaoH4g0s. *H NMR (600 MHz, CD50D) d: 5.30 (1H,
like s, H-12), 3.70 (1H, m), 3.50 (1H, d, J = 11.2 Hz,
H-23a), 3.36 (1H, m), 3.28 (1H, d, J = 11.2 Hz, H-23b),
2.52 (1H, s, H-18), 1.35 (3H, s), 1.20 (3H, s), 1.04 (3H,
s), 0.93 (3H, d, J = 6.6 Hz, H-30), 0.81 (3H, s), 0.71
(3H, s). °C NMR (150 MHz, CD30D) 6c .3 2. LA
F H NMR. °C NMR %3 5 ikl 5, s e ik
G TN 20,38,190,23- W52 5 551 (20,38,19a,23-
tetrahydroxylurs-12-en-28-oic acid) .

3 EW 1ERKER

ZWSCE, B2 mg tha 1 W T 5 mL
3mol-L =42, 120 CHndh 2 h GRS &
T, TR . HUII 20 pL (29)-1-F FE-2- P FE—H
B (1:8) VRAW, 17 uL LR—FE (1:4) K& 13uL
3N AN AW H R A . FIREGWNE 65 C
KA 2 he AHEZEIMA 3 mol-L ™ =]
ZpH AL, WRRAR, AR E A TR, A
neuE A R 4% 0.2 mL, # 100 ‘C/KBI# 1 h, %
g, miEEAK, B8 TR, A 05 mol-L™
Na,CO; MK & WEUE 3 k. =& W E AN TR
BT g, NS A4
4 &Y LinMEEMNE

K MTT 3%, SRSCERPY, KA 560 oA K 40
Bel 7402 454541 100 pL 20T 96 FLEF IR N,
£FL 7.5<103 41, 53% 24 h G, IIANCAS R MR
a9 1 TR, KWKEHN 25 pmol-L ™t S8
RAKEL N 3 NEAL, BT AX L. 40RE
37°C. 5% CO % F Tl & 48 h Ja, ZFriiamit,
PBS ¥t 1 )5, BEFLINAMTE R 775 100 uL A1 MTT

(5 mg-mL~", FAEHRERKELH]) 20 pb; 4kZ:859% 4 h
i, EBRFLP IR MTT, SN ~H T
B (DMSO) 100 pL, HFHEGEHRICI ODszo-s0fE o A i
Xf Bel 7402 4 3 4% T iR A S Ml (%)=
[(ODo — ODg) / ODg] x 100%, OD, Jy i [ ZH W Yhg {4,
ODsg IR ity R YT A

References

[1] Holetz FB, Pessini GL, Sanches NR, et al.  Screening of some
plants used in the Brazilian folk medicine for the treatment of
infectious diseases [J]. Mem Inst Oswaldo Cruz, 2002, 97:
1027-1031.

[2] Tonal, Kambu K, Mesia K, et a. Biological screening of
traditional preparations from some medicina plants used as
antidiarrhoeal in Kinshasa, Congo [J]. Phytomedicine, 1999,
6: 59-66.

[3] Smith J, Nigel H. Tropica Forests and their Crops [M].
London: Cornell University Press, 1992: 102.

[4] Heinrich M, Ankli A, Frei B, et a. Medicina plants in
Mexico: healers consensus and cultural importance [J]. Soc
Sci Med, 1998, 47: 1859-1871.

[5] Leonti M, Vibrans H, Sticher O, et . Ethnopharmacology of
the Popoluca, Mexico: an evaluation [J]. J Pharm Pharmacol,
2001, 53: 1653-1669.

[6] Cabieses F. Notes of Traditional Medicine, Rationalizing
the Irrational. Il [M]. Ciselpesa: Peru National Council of
Science and Technology, 1993: 378.

[71 Numata A, Yang P, Takahashi C, et al. Cytotoxic triterpenes
from Chinese medicine, Goreishi [J]. Chem Pharm Bull,
1989, 37: 648-651.

[8] Begum S, Hassan S, Siddiqui BS, et al. Triterpenoids from
the leaves of Psidium guajava [J]. Phytochemistry, 2002, 61:
399-403.

[9] Arima H, Danno GI. Isolation of antimicrobial compounds
from Guava (Psidium guajava L.) and their structural elucida-
tion[J). Biosci Biotechnol Biochem, 2002, 66: 1727 —1730.

[10] Qadan F, Petereit F, Nahrstedt A.  Polymeric proanthocyanidins
from Psidium guajava [J]. Sci Pharm, 2005, 73: 113—125.

[11] Doddrell DM, Khong PW, Lewis KG. The stereochemical
dependence of **C chemical shiftsin olean-12-enes and urs-12-
enes as an aid to structural assignment [J]. Tetrahedron Lett,
1974, 27: 2381-2384.

[12] Seo S, TomitaY, Tori K. Carbon-13 NMR spectra of urs-12-
enes and application to structural assignments of components

of Isodon japonicus Hara tissue cultures [J].  Tetrahedron Lett,



- 1736 - 2424 244R  Acta Pharmaceutica Sinica 2017, 52 (11): 17311736
1975, 16: 7-10. dried fruits of Rubus chingii [J]. Chin JMed Chem (' [H %
[13] Agrawa PK. NMR spectroscopy in the structural elucidation Wik 224 &), 2011, 21: 220—-226.

[14]

[15]

[16]

[17]

of oligosaccharides and glycosides[J].  Phytochemistry, 1992,
31: 3307-3330.

Xin WB, Chou GX, Wang ZT. Triterpenoids and saponins
from the leaves of Uncaria hirsute [J. Helv Chim Acta,
2009, 92: 638—644.

Adnyana IK, Tezuka Y, Banskota AH, et al. Quadranosides
I-V, new triterpene glucosides from the seeds of Combretum
quadrangulare [J]. JNat Prod, 2000, 63: 496—500.

Durham DG Liu IX, Richards RME. Unsaturated E-ring
triterpenes from Rubus pinfaensis [J]. Phytochemistry, 1996,
42: 505-508.

Xiao HM, Zu LB, Li SP, et al. Chemical constituents from

(18]

[19]

[20]

[21]

Weng XX, Chen YY, Shao Y, et al. A new ursane-type
triterpene saponin from Centella asiatica [J]. Chin J Pharm
(P EZGEZRE), 2011, 42: 187-189.

Dijoux MG, Lavaud C, Massiot G, et a. A saponin from
leaves of Aphloia madagascariensis [J].
1993, 34: 497-499.

Phytochemistry,

Shigenaga S, Kouno |, Kawano N.  Triterpenoids and
glycosides from Geum japonicum [J].  Phytochemistry, 1985,
24: 115-118.

Zhang Z, Wang S, Qiu H, et al. Waltonitone induces human
hepatocellular carcinoma cells apoptosis in vitro and in vivo

[J. Cancer Lett, 2009, 286: 223-231.



