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Table 2-1

Ethnomedical information on Psychotria rubra

Species Used part Area Ethnomedical usage |Ref.
External : sprain [3]
P. rubra Hot water
extract dired [Hong Kong External © bruises 3]
leaf
Table 2-2 Biological activities of Psychotria rubra extracts
Species | Used part | Area Biological activities Ref.
Antimutagenic activity: Agar plate  [[12]
(Bacillus), conc. used 50 mL/disc (I)
Dried fruit |Japan [Antimutagenic activity: Agar plate  |[12]
(E. cali), conc. used 50 mL/disc (I)
Dried leaf Antimutagenic activity: Agar plate  |[12]
P rubra (Bacillus), conc. used 50 mL/disc (I)
' Japan |Antimutagenic activity: Agar plate  |[12]
(E. cail), conc. used 50 mL/disc (I)
Part not Taiwan Platelet aggregation inhibition :conc. |[7]
specified used 1Csy227.8 ug/mL (WA)
Platelet aggregation inhibition :conc. [[7]
used 1Cs038.5 pg/mL (A)
Platelet aggregation inhibition :conc. |[7]
used 1Csp 80.9 pg/mL (A)
Platelet aggregation inhibition :conc. |[7]
used 1Csy 83.6 pg/mL (A)
Platelet aggregation inhibition :conc. |[7]
used 1Csy 88.6 ug/mL (A)
Platelet aggregation inhibition :conc. [[7]
used 1Csy 169.8 ug/mL (WA)
Platelet aggregation inhibition :conc. |[7]

used 1Cs45.0 pg/mL (A)




Platelet aggregation inhibition :conc.
used 1Cso 601.7 ng/mL (Equivocal)

[7]

Platelet aggregation inhibition :conc. |[7]
used ICs 78.8 ng/mL (WA)
Platelet aggregation inhibition :conc. |[7]
used 1Cs091.3 pg/mL (WA)
Platelet aggregation inhibition :conc. [[7]
used 1Csy98.2 pg/mL (WA)
Platelet aggregation inhibition :conc. |[7]
used 1Cs226.7 pg/mL (WA)
Platelet aggregation inhibition :conc. |[7]
used 1Cs0290.2 pg/mL (WA)
Platelet aggregation inhibition :conc. |[7]
used 1Cs343.0 pg/mL (WA)
Platelet aggregation inhibition :conc. [[7]
used 1Csy 70.6 pg/mL (WA)
Dried stem |Taiwan|Cytotoxic activity: cell culture, EDsy |[6]
11.0 ug/mL (A)
PS
I inactive
WA  weak active
A active
Table 2-3 Presence of compounds in Psychotria. rubra
Species | Used part Area Presense of Type Ref.
compound
Stem Taiwan helenalin Sesqui- [6]
terpene
psychorubrin Quinoid [6]
P. rubra Hong Kong | 3-sitosterol Steroid [3]
Hong Kong | A-sitosterol Steroid [3]
Leaf Taiwan [Fsitosterol Steroid [3]
Japan asperuloside Mono- [13]
triterpene
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1.7% 4
(D e=~5F 7 ~2 ﬁfr;;z, fig ~ ¥ f% > FAL ST ﬁ%i,&&}'—(l/
F A Merck) o
(2)2 3 5 o B YA ED§ 2 OS%IENF
(3) Bl ¥ 2 £ F= (NMR) & 2 = * 2_ 2 & CDCl; (Deuterated

chloroform) ~ MeOH-d; (Deuterated methanol) - Pyridine-ds ~

DMSO-ds 325 ks (12 g Merck) ©

2.5 d A&l
(1) 10 % Sulfuric acid spray reagent °
(2) Anisaldehyde / sulfuric acid spray reagent °

(3) Vanillin sulfuric / acid spray reagent °

3.7 k& & 47 (Thin Layer Chromatography)
TLC plate : Kieselgel 60 F,s4 silica gel pre-coated aluminum plate >
E B 0.2 mm (Merck) -
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4.% 4.¢ & & 47(Column Chromatography)
12 Pyrex & Merck = @ 2 &2 7 fe 3]5LE 41 o
B g F L Kieselgel 60 70~230 mesh (Merck), Kieselgel 60

230~400 mesh (Merck), Sephadex LH-20 (Pharmacia), Diaion
HP-20 -

L~ ARPE IR~ & F T4 EOREERG B AR A R

25 bR FE s (P Merck 27 ) o
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1it ## 5% )k 554 * Rotavapor R-114 (Biichi) -
2% 45 * Chanel Drying Oven OV602 o
3.8 F ig 40 20 i3 TLC % ~NMR 3 4% ‘= b & k2§ % 2 KBro
.7+ % T Mettler AJ 100 and Metter Toledo PB 602 o
5.% #4 : Coroning Model PC-320 -
64 kBT E
(1) Bandelin Sonorex Super PK1028BH

(2) Aquusonic™ Model 150D -

THI[E R
(Merck) 120 mm x 150 mm % 220 mm x 70 mm

v L2 A e
8.4 vh&HUE ¢

CAMAG Universal UV lamp > A & 254 nm % 366 nm °

OMcE p BRI T E

Yanaco MP-500 » H 8 R A SRl -
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10. 4 ¢k & & & Sk 2% % (Infared Spectrophotometer)
i# * Nicolet Impact 400 FT-IR Spectrophotometer ] &_> #4812 §¢
IKBr#s ka4 BRAFP SR 2 kHE =Lk fiem™)
(P RPF )

115 3% &k (MS)
(1) VG Platform II Mass Spectrometer » 33 i* & 2 70eV (¥ K
FEE)
(2) JOEL JMS-SX/SX 102A Tandem Mass Spectrometer ( » £ +
F)e

12978 & 4R £ 3F &
(1) Bruker DPX-200 FT-NMR ( *® @7]5]35 ZLH)o
(2) Bruker AMX-400 FI-NMR (¢ R ¥ #+ ) -
(3) Varian VXR-600 FT-NMR ( # &+ & )

Internal standard % Tetramethyl Silane (TMS) » it & = (Chemical
shift))4 6 %5 > ¥ = ppm > 12 J & 57 & & ¥ #(coupling constant) » H
> Hz & 5350 “s” 4 o+ H 4% (singlet) » “d” % -+ B £ *% (doublet) » “t”
% 57 = £ % (triplet) > “q” % 7+ = £ % (quartlet) > “m” % 1 % & &
(multiplet) > “br” % -+ % * (broad) °
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Fl* g4 d k& K 47 (column chromatography) » ™ silica gel
(70-230 mesh % 230-400 mesh) ~ Sephadex LH-20 & Diaion HP-20 -
BApB AN S EEA SRR AR DI L &

S MR AMETT A L

l.* 2 =k (Fr. H) :
phytosterol (mixture of f-sitosterol and stigmasterol) (H-1)
hexacosaconoic acid (H-2)
[-sitosterol-3-O-glucoside (H-3)
lupeol (H-4)

2.5 # & (Fr.C) :

oleanolic acid (C-1)

triacontanoic acid (C-2)

3.2kt fak (Fr.E) :
4-hydroxy-3-methoxy benzoic acid (EA-1)
EA-2(F27)
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Stem of P. rubra. (14.51kg)

Extracted with MeOH and evaporated (1080.3 g)
Suspended in H,O

Extracted with n-Hexane

n—HeJ(ane layer H,O0 layer
‘Evaporated Extracted with CHCl,
(Fr. H)
70 g
CHCI; layer H,O0 layer
H-1 Evaporated Extracted with EtOAc
H-2 (Fr. ©)
H-3 19.1¢
H-4 EtOAc layer H,O layer
C-1 Evaporated
C-2 (Fr. E)
295.9 ¢ n-BuOH layer H,0 layer
‘ Evaporated Evaporated
EA-1 (Fr. B) (Fr. W)
EA-2 193.7 ¢ 501.6¢g

Figure 3-2 4 & A (Psychotriarubra (Lour.) Poir.) & ¥% 2_ 4& 3 /7 4% ]
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PIRA R AR LA Y P G T e 3 BUE R )
* MTS A 472 B4 S lpimiz i » 963 2w ¢ o S — &g o
BAEIVP e r B ERE R s R MER S S0 ug/mL 2 FRl o 2
% {8 d MTS iR R:##AL 2 w% 3% 4 4 o Actinomycin D 10 uM %
0.1% DMSO 5 ¥Rz e H25 L2 DMSOpt 45 27

APl oo

MTS :
5-(3-carboxymethoxyphenyl)-2-(4,5-dimethyl-thiazolyl)-3-(4-sulfophenyl)

tetrazolium

B AR me

SCM-1 (% Eﬁ{&'.ﬁm’?é’ )~DLDI1 (4 #* % fgpim®e )~ 59T (A #55+
H kw2 )~ HONE-1 ( # *FPg w9 ) 7 Dulbecco’s modified Eagle’s 2 %
As g o (5%CONRNB A A AP 6 37C 4 10% *02 &
oot § i)
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~ ~ DPPH '):a}‘“ﬁzﬁ d Zﬂ_\/rw'ﬁgﬁ

%+ ShyuYS (2002)"''% 2. = ;2 » =/ DPPH p d #iF R4 23
0 PIRRE S 3P~ 3~ (crude extract)2_ 4 14514 - DPPH 5 - B % T
npd FL o YFERE 137°C o H P ARA R 5 % B ¢ (violet) & 517 nm
T4 sk > F DPPH f d R Fid (&) F P #g % Mok i o
k) ;*g Ly (L A fDPPH pod Feid o Heokig g 4
{87k DPPH f o fhenic 4 g5 -

DPPH: 1,1-Diphenyl-2-picrylhydrazyl
NO,

O,N N—N
NO,

DPPH + AH — DPPH, +A

violet decolorized (yellow)

DPPH p d A" B3R ¥ pH £ 2 PR L &M § 47
%1t >DPPH p d A" fi3/% & pH 5.0-6.5 " RJETA }
o Bk EPER 2 B o ot b DPPH A o Fhen? Fi3 % § SERE T 0
HWE A &by o g kg At A .
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iz ShyuYS (2002)% 2. § 5 = 2 2 ) 28 !

1. e DPPH (75 uM) ® 73 % &7 2 % 517 nm 2 s {2 (5(A,) °

2. ¥ FATEBEBLFLM) 2 2k FrLH) % #EFLO)~ 2
fte fak (Fr. E)» & 7 8 & (Fr. B) ~ 'k & (Fr. B)% 55k » & ufe
#l 4 50, 100, 200, 250, 500 pg/mL % 7 &k & 2. % 5-(sample)
o BFLI0mL HEE P 4o r A5 03 mL £ 4~ 02 mL 2
2] ﬁg o

3. MR EA S B - BE 30 F%k o - BRI A~ 25 mL
DPPH (75 uM) ™ % i I 3084 5 3mLe #-3 23k 8 >0 3]
M 00 A48 0 2 15 A w2 @t 7 0k 517 nm (As) 5 ik &

4 B LRl Lk S N T ISR S g

(Scavenging effect)!'¥ :

[Ao— (A — Ab)]

0

Scavenging effect (%) = x100%

Ay:  Asj; of DPPH without sample
A: Asy7 of sample and DPPH

Ay Asy; of sample without DPPH

21
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[ - ] H-1 : Mixture of g-sitosterol and stigmasterol

.6 dH%x (NFEFLER)
2. %% EL 1 138-140°C

3. TLC  R¢=0.45 (n-Hexane : CHCl; =5 : 1)

4,10% HySOyspray : o iod 5% d » L85 5%

5. IR Vo (KBr) cm™ : 3421, 2935, 2850, 1645, 1049 -

6. MS (m/z % ; E1 70 eV) :

414 (M',30) 271 (11) 255
159 (23) 145  (29) 105
81 (44) 69  (46) 55

7.'H-NMR (in CDCl;, 400 MHz) ppm :
536  (1H,d, H-6)

516  (1H, m, H-23)

505  (1H, m, H-22)

3.51  (1H, m, H-3)

093  (3H,s, H-19)

0.84  (6H, m, H-26, H-27)

0.68  (3H,s, H-13)

22

(17) 213
37) 95
(100)

(16)
(40)



8. C-NMR (in CDCls, 100 MHz) ppm :

140.7 (C-5) 121.5(C-6) 71.8 (C-3)
56.0 (C-17) 50.1 (C-9) 45.8 (C-24)
40.2 (C-13) 39.5 (C-12) 37.0 (C-1)
35.9 (C-20) 35.4 (C-7) 31.6 (C-8)
28.9 (C-25) 28.7 (C-16) 28.0 (C-23)
25.2 (C-15) 23.0 (C-28) 21.0 (C-11)
19.3 (C-19) 18.8 (C-27) 18.7 (C-21)
11.9 (C-18)

9. DEPT (n/4, 21t/4, 31t/4, in CDCl;, 100 MHz) ppm

CH; : 19.7,19.3, 19.0, 18.7, 11.9, 11.8
CH,: 42.2,39.7,37.2,33.9,31.6,29.1, 28.2,24.2, 23.0,
CH : 121.7,71.7, 56.7, 56.0, 50.0, 45.8, 36.1, 31.8, 28.2

23

56.7 (C-14)
42.3 (C-4)

36.5 (C-10)
31.4(C-2)

26.1 (C-22)
19.8 (C-26)
12.2 (C-29)

21.0



[ - ] H-2 : Hexacosanoic acid

1.6 ¢ 4 AR

2. “5EL 1 89-91°C

3. TLC : R;= 0.5 (CHCL)

ABFRR CRTE G CELA A K

5.10% H,SO, spray : * 2. ¢

6. IR Vinax(KBr) cm™ : 2918, 2850, 1712, 1463

7.MS (m/z % ; E1 70 eV) :

396
297
185
97
60

(M, 0.26) 368 (1.4)

(0.45) 241 (0.52)
(1.49) 171 (1.18)
(13.9) 85 (15.9)
(72.6) 57  (100)

340 (0.8) 312
213 (0.23) 199
129 (13.91) 101
83 (27.9) 73

7."H-NMR (in CDCl;, 400 MHz) ppm :

2.35
1.64
1.26
0.88

(2H. t, J=7.2 Hz, H-2)
(2H, m, H-3)

(br, (CHy) 4.25)

(3H, t, J=7.6 Hz, H-26)

24

(0.13)
(0.26)
(3.3)

(62.4)



8. C-NMR (in CDCls, 100 MHz) ppm :

178.7 (C-1) 33.8 (C-2) 31.9 (C-24) 29.9 (C-25)
14.11 (C-26)

25



[ = ] H-3 : f-sitosterol-3-O-glucoside

1% 44

2. %8k 1 300°C 14}

3.TLC : Ry=0.45 (CHCL; : MeOH =7 : 1)

4.10% H,SO, spray @ &% ¢

5. TR Vo (KBr) cm™ @ 3410, 1647, 1446, 1078, 1024 -
6. FAB-MS (m/z) :

599 (M"+Na) 391 (33) 307 (12) 279
1542 (32.7) 149.2 (100) 136 (30) 91
57 (80.5)

7.'H-NMR (in Pyridine-ds, 200 MHz) ppm :

532 (1H, H-6)

424426 (m)
0.63~2.31 (m)

26

(5.5)
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8. "> C-NMR (in Pyridine-ds, 50 MHz) ppm :

140.4 (C-5) 121.4 (C-6) 102.1(C-1°) 78.1 (C-3)
77.9 (C-3") 77.6 (C-5") 74.8 (C-4") 71.2 (C-2)
62.4(C-6") 56.5 (C-14) 55.8 (C-17) 49.9 (C-13)
45.6 (C-12) 42.0(C-10) 40.2 (C-7) 39.5 (C-8)
31.7 (C-23) 31.4(C-22) 28.0 (C-28) 25.9(C-11)
24.0 (C-26) 22.9 (C-19) 20.8 (C-27) 19.5(C-21)
18.9 (C-18) 18.5 (C-29)

9. DEPT (n/4, 21/4, 31t/4, in Pyridine-ds, 50 MHz) ppm :

CH;:  23.1,21.0,19.7
CH,: 45.7,37.2,36.1,31.9,29.9,28.2,26.1,24.2
CH: 121.5,102.3, 78.2, 77.8, 75.0, 62.5, 56.5, 55.9, 50.0, 39.6, 29.1

27



[z ] H-4 : Lupeol

1. v ¢ -5 o p-" ﬁgﬁ‘ :""plv“aaa )
2. B 1 227-229°C
3. TLC : Ry= 0.6 (CHCLy)

4.10% H,SOygspray : d =4 5% » L5 554

5. IR Vinax(KBr) cm™ : 3334, 2945, 1494, 1379 -

6. MS (m/z % ; E1 70 eV) :

426 (M', 89.2) 411 (23.3) 315 (20.5) 234
219 (23.1) 218 (61.4) 207 (91.6) 189
125 (5.34) 121  (84.9) 109 (89.7) 55
7."H-NMR (in CDCl;, 200 MHz) ppm :

4.67 (1H, d, J=2.4Hz, H-29)

4.56 (1H, d, J=2.4Hz, H-29)

3.17 (1H, dd, J=11.0, 11.0, 5.5 Hz, H-3)

2.36 (1H, m, H-19)

28

(21.4)
(100)
(61.7)



8. C-NMR (in CDCls, 50 MHz) ppm :

150.7(C-20)  109.0(C-29) 78.7 (C-3) 55.0 (C-6)
50.5 (C-9) 47.7(C-19) 48.0 (C-18) 42.7(C-17)
42.5(C-14) 39.8 (C-8) 39.1 (C-22) 38.6 (C-4)
34.0 (C-7) 29.6 (C-21) 29.4 (C-23) 27.7 (C-2)
55.0 (C-15) 25.5(C-12) 22.4(C-11) 19.5 (C-30)
18.0 (C-6) 17.7 (C-28) 15.8 (C-25) 15.7 (C-26)
15.1(C-24) 14.3 (C-27)

9. DEPT (n/4, 2nt/4, 3n/4, in CDCls, 50 MHz) ppm

CH;: 279,19.2,17.9,16.0, 159, 15.3, 14.5
CH,: 109.2, 39.9, 38.6, 35.5, 34.2,29.8, 27.9, 25.0, 20.9, 18.2
CH: 78.9,55.2,50.3,48.2,47.9, 38.6
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[ 7 ] C-1: Oleanolic acid

6 ¢ 4% (§0-9@MLS8)

2. %3 EL 1 267-269°C

3. TLC : Ry=0.45 (CHCL, : EtOAc =4 : 1)

4.10% H,SO4spray : d 2¢ 5% ¢ > LR 5 5%
5. IR vy (KBr) cm™ © 3475, 2939, 1689, 1463 -

6. MS (m/z % ; EL 70 ¢V) :

456  (M',0.8) 410 (0.81) 248  (100) 219  (4.7)
207 (17.1) 203 (632) 189  (12.7) 175  (12.0)
133 (287) 119 (24.6) 105  (242) 95 (22.2)
69 46.9) 55  (37.7)

7.'H-NMR (in CDCl;, 200 MHz) ppm :
3.21 (1H, t, H-3)

2.80 (1H, dd, H-18)
0.76,0.91,0.93,0.98, 1.05, 1.14, 1.17 (3H, each, s, 7xCH)
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8. C-NMR (in CDCls, 50 MHz) ppm :

182.7(C-28)  143.3(C-13)  122.3(C-12) 78.7 (C-3)
54.9 (C-5) 47.3 (C-9) 46.2 (C-17) 45.6 (C-18)
41.3(C-14) 40.7 (C-19) 39.0 (C-8) 38.5 (C-4)
38.1 (C-1) 38.4 (C-10) 36.8 (C-21) 33.5 (C-29)
32.8 (C-7) 32.2(C-22) 30.4 (C-20) 27.8 (C-23)
27.4(C-15) 26.9 (C-2) 25.6 (C-27) 25.6 (C-30)
23.3 (C-16) 22.7 (C-11) 18.0 (C-6) 16.8 (C-26)
15.2 (C-24) 15.0 (C-25)

9. DEPT (n/4, 21t/4, 31/4, in CDCl;, 50 MHz) ppm :

CHs; : 32.5,25.8,23.5,17.0,15.4
CH,: 38.3,33.7,33.0, 28.0, 27.6, 22.8, 18.2
CH: 122.5,78.9,55.1, 47.6,40.9
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[+ ] C-2 : Triacontanoic acid

. e ¥k (& 7)

2. 38 84-86C

3. TLC : R¢=0.45 (CHCL)

4. 10% H,SO, spray : % 2. 4

5. IR Vina(KBr) cm™ : 3396, 2933, 2850, 1645, 1464 o
6. MS (m/z % ; E1 70 eV) :

452 (M',1.27) 424 (19.5) 396  (22) 382  (6.2)
368 (125 325 (4) 311 (24) 297 (3.9)

283 (3.2) 269 (32) 255  (2.5) 241 (5.1)
27 (4.3) 213 (3.0) 199  (3.2) 185  (13.6)
129  (47.0) 8 (382) T3 (85.8) 60 (80.4)

7."H-NMR (in CDCl;, 400 MHz) ppm :

235 (20, t, J=7.6 Hz, H-2)
1.64  (2H, m, H-3)

126 (40H, s, br)

0.89  (3H,t,J=7.2 Hz, H-24)

32



8. C-NMR (in CDCls, 100 MHz) ppm :

179.4 (C-1) 33.2(C-2) 31.9(C-22)  29.4(C-4~21)
24.5(C-3) 22.7(C-23) 14.1 (C-24)
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[ = ] EA-1 : Vanillic acid (4-hydroxy-3-methoxy benzoic acid)

1o d &8 (NERESEH)

2. % 8L 172-174°C

3. TLC : Ry=0.45 (CHCl; : MeOH =6 : 1)

4. IR Ve (KBr) cm™ : 3485, 2924, 1684, 1597, 1435, 1280 -
6. MS (m/z% ; E1 70 V) :

168 (M, 100) 153 (56) 125  (10) 97 (12)
51 (3.6)

7.'H-NMR (in DMSO, 200 MHz) ppm :

759 (1H, dd, H-6)
756  (1H, d, H-2)

6.90  (1H,d, J=8.4 Hz, H-5)
390  (3H,s, 3-OCHs)
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8. "> C-NMR (in DMSO, 50 MHz) ppm :

167.4 (s, C=0) 151.2 (C-4) 147.4 (C-3)
121.9 (C-1) 115.2 (C-5) 113.0 (C-2)

9. DEPT (n/4, 2nt/4, 3n/4, in DMSO, 50 MHz) ppm :

CH; : 55.9
CH: 123.8,115.4, 113.1
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[ ~] EA-2

Lowtrd &8 (NP RESdh)

2. 3Bk 154-156C

3. TLC : Ry=0.45 (CHCl; : MeOH =9 : 1)

4.10% H,SO, spray : & ¢

5. IR Vima(KBr) cm™ : 3409, 2929, 2852, 1681, 1646, 1540, 1463 -

6. MS (m/z % ; E1 70 eV) :

254 (M',16) 238 (57) 225
181 (26) 164 (10) 152
77 (24) 64  (3) 51

7.'H-NMR (in CDCl;, 200 MHz) ppm :

840  (5H,m)
787  (3H,m)
491  (1H,s)
349  (2H,s)
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8. C-NMR (in CDCls, 50 MHz) ppm :

190.6 182.9 147.4 134.9

133.9 133.2 132.8 132.4

131.7 129.2 127.4 124.6
64.1

9. DEPT (n/4, 21t/4, 31/4, in CDCl;, 50 MHz) ppm :

CH,: 64.3
CH: 134.6, 134.1, 131.9, 127.6, 127.4, 127.1, 124.8
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-8 4 & Az

— N lwe d MR MR

EI LM ERE S

Bl §ATEE BP0 R RS W E I A R g 1

ek e e gk ~ TR E 0 2 4= fER(12.5 pg/mL ~ 25

pg/mL ~ 50 pg/mL) o 2 MTS » 472 3@ %% 4 & A& & Xk 2 ‘w2 3 K

Bl BERFERA S o i T R 0 (SCM-1) 2 S hn v

(59T)E 4 P B chgr ] (E% o po30A B % 43 JF2 P 5 Ik 5 R

R o (34 Table 4-1)

Table 4-1 4 & & & é] ¥Hime 3 BoEPRESE
g~ (P.rubra
Plant L ( )
Total Nn-Hexane EtOAc MeOH
.(“ ml) 12.5| 25 | 50 [12.5| 25 | 50 {12.5| 25 | 50 |12.5| 25 | 50
Cell Line

HONE-1 >100 |[>100 | 94% [>100 | 99% |>100 |>100 |>100 | 97% (>100 |>100 |>100
SCM-1 97% | 80% | 61% [>100 [>100 [>100 | 98% | 70% | 44% [>100 | 84% | 64%
50T 95% | 79% | 60% [>100 [>100 [>100 | 98% | 89% | 44% [>100 | 86% | 66%
DLDI1 >100 [>100 | 94% [>100 [>100 [>100 [>100 [>100 | 99% [>100 [>100 [>100

(1) %% cell 22 3 &5 2 /] 3 50%% 77 3 #% o
HONE-1 : 4 # fi 1F g im

59T @ 4 %535 fmve

DLDI : % %5 % % g m %%

SCM-1 1 § 3 fm e
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“DPPH it fi o hié it sk °

# Shyu YS (2002)% 2 % i » 12 DPPH § ¢ fhif 'k it 4 2 8% >
PliEY AT BEBH(Fr. M)~ & & %k (Fr. H)~ § % & (Fr. O) ~ ¢
fee fa B (Fr.E)~ & 7 fR & (Fr. B) ~ K R (Fr.B) % 52k » B % 5 R4
AU E@BEPFF D e oA T A ST R E R
mlte

~ 4§ 2% 1 Quercertin 2 Vit. E (o-tocopherol) 5 & P& % - (320

Table 4-2, Figure 4-1)
Table 4-2  Scavenging effect (%) of the fractions of P. rubra

Sample
conc.| 50 pg/mL | 100 pg/mL | 200 pg/mL | 250 pg/mL | 500 pg/mL

Fraction

Fr.M 50.02 77.19 81.35 81.64 83.83
Fr.H 4051 69.64 83.50 78.14 87.03
Fr.C 47.30 74.80 85.12 84.39 99.01
Fr. E 79.63 80.82 81.56 81.60 83.09
Fr.B 57.82 81.17 84.88 86.86 91.17
Fr. W 14.76 15.97 24.24 37.52 44.62
*Quercertin 81.49 81.62 81.92 82.07 82.30
*Vit. E 36.17 68.55 81.17 81.68 81.64

* % Postive control
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Scavering effect (%)

120 -

100 -

<
—@— Quercertin

O+ Vit.E
—v— MeOH
—/ - nh-Hexane
—i— CHCI3
—{+- EtOAc
—&- n-BuOH
IHZO |

450 500 550

Concentration (ug/ mL)

Figure 4-1 Scavenging effect (%) of the fractions of P. rubra
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Fo8 LEALEIN L BHET

[ - ] H-1 : mixture of g-sitosterol and stigmasterol

B-sitosterol

HO

e H-l e =fgd B3 Zdd ik g F-"RES
S 0 3 BE 138-140°C > ¥ 33t & > 2 TLC % 7% #(n-Hexane : CHCl;
=5 DEF  RESZ 045 7F 10% HoSO4% % » e #iis 5 d 24
$LEI O LHLIEHIA05C)

IR ®]:#(Chart 1)& 7= & 3421 cm™ 4 -OH & 4+ 4z » 2935 cm™
% 2850 cm’! A pfrmpk & 4 W HRIR S 2 1L T 0 1456 cm” B CHy #0

2 P o

MS Bl (Chart 2) M™ (m/z %) A8 1 A F 323 4§ 4 414, 412> dp] »
+ 74 5 CyHs00, CyoHygO o

"H-NMR ®]:#(Chart 3)% - 8 5.36 (1H, d, H-6) 5 4+ H-6 2§

41



3215508 5.16 (1H, m, H-23), 5.05 (1H, m, H-22) 5 & & * 4& g4t H-23,
H-22 2. %% 308 > 5 3.51 (IH, m, H-3) 3 C-3 #42-OH fh2 % © f+¢h
5 UL §0.68-2.27 (m) L 54 BG4 AL o

PC-NMR Bl (Chart 4)48 7 & 140.7 (C-5), 121.5 (C-6)A %] % T +
B4EC-S5 %2 C-6 2 AT M5 871.8(C-3)5 % -OH A1 C-3 2

Fu+ FEL o

DEPT []:#%(Chart 5)% #7 7 = Ba A+ AL 3 CHy» 4 4
%8 19.7 (C-26), 19.3 (C-19), 19.0 (C-27), 18.7 (C-21), 11.9 (C-29), 11.8
(C-18) > # + B R+ 3 ELH>Y CHy» 4 %] 5 842.2 (C-4),39.7 (C-12),
37.2 (C-1), 33.9 (C-2), 31.6 (C-7), 29.1 (C-16), 28.2 (C-16), 24.2 (C-15),
23.0 (C-28),21.0 (C-11) > 7 1 BA R+ B> CH > » % 58 121.7
(C-6), 71.7 (C-3), 56.7 (C-14), 56.0 (C-17), 45.8 (C-24), 36.1 (C-20),
31.8 (C-8),28.2 (C-25) - H &pern=- Batn + BB w Bpl » & W 25
140.7 (C-5)% 8 36.5 (C-10) «
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Table 5-1: i & +» H-1 p 3 #icdp 22 < )]?% phytosterol* g4 2 ey ¥

No. of C o, of H-1 d. of literature data
C-1 37.2 37.2
C-2 31.8 31.6
C-3 71.8 71.8
C-4 42.3 42.3
C-5 140.7 140.8
C-6 121.5 121.7
C-7 33.9 33.9
C-8 31.6 31.8
C-9 50.1 50.1
C-10 36.5 36.5
C-11 21.0 21.0
C-12 39.7 39.7
C-13 40.2 40.5
C-14 56.7 56.7
C-15 24.2 24.2
C-16 28.7 28.3
C-17 56.0 56.0
C-18 11.9 11.8
C-19 19.3 19.3
C-20 36.1 36.1
C-21 18.7 18.7
C-22 26.1 26.0, 138.4
C-23 28.2 28.2,129.3
C-24 45.8 45.8
C-25 29.1 29.1
C-26 19.8 19.8
C-27 18.7 19.0
C-28 23.0 23.0
C-29 12.2 11.9

FEM P KT }y?‘ U820 g4 4 % 04 & % % Ssitosterol %

stigmasterol /& & 4~
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[ - ] H-2 : Hexacosanoic acid

[¢]

OH)J\/\/\/\/\/\/\/\/\/\/\/\/

it &4 H-2 »v e @ld,g__{«u,;é 55}:/;%,;%%?54;,’73,.{,3%&
89-91°C » # TLC * %53 4(CHCL)E B 15 »Re & 5 0.5 % 10% H,SOy4

B BB EARS o

IR ] (Chart 6)% 77 2918 cm™ 2 2850 cm™' 5 &6 frpd & e e
Yo » 1712 cm™ % carbonyl group =3 vz > 1464 cm™ % -CH; £ o

MS Bl (Chart 7) M™ (m/z %)E 7 A F & 5 396 » 3wip| A 3 5% 5

CyHs20; ©

'H-NMR 3 (Chart 8)% % & 2.35 (2H, t)% H-2 crwx JT2n 85 > §
1.26 (40H, s, br) 5 % 4#& methylene (-CH,-) s Jc3 55 > 6 0.88 (3H, t) =
F AR KR T 2 BT

PC-NMR ] :#(Chart 9)% 77 & 178.7 % carboxyl carbon ¥ 2t
50 0 22.7~33.8 % & 4& methylene (-CH,-)erxjzin gL » 6 14.1 7 &
AR T A2 BTG o

P
w7

b 4}'1—}1’\7)?\‘1@[2425 WeEE s FERR T B2 Pﬁéf*

hexacosanoic acid °
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[ = ] H-3 : p-sitosterol-3-O-glucoside

PEFH3wE =Y FD o G0 d Bk B30T
T E 0 B TLC 53 4(CHCl; : MeOH=7: DB Bt » Ry &
% 0455 %5 10%H,SO4 7% 7% » Se i T X ¢ o

IR 3% (Chart 10)48 7+ 7 3410 cm™ 4 -OH A 4% {424z » 1647 cm’
% 1446 cm” § CH, % CH; %* & #R#%2 4 {4exjz > 1078 ~ 1024 cm™ 5
L (C-O-C) 2 FHiten e -

FAB-MS Bl:#(Chart 11) M™ (m/z %)% 7= 599 (M" +Na) & A F g+
o FEp A F B 5 5760 & F 38 5 CssHgOg o

"H-NMR Rl :# (Chart 12)% 7% §5.32 (1H, d, H-6) 5 f4t H-6 2 F
+ 350 §0.63~2.31 (m) = 4 FIfe4F 5 U HL > §4.24-426 (m) = A
1R eI o

BC-NMR Bl (Chart 13)%8 7 140.4 (C-5), 121.4 (C-6)A %] % &
FEEECSE C-6Z R T NE5T71.2(C3)4F 4 -OH £ C-3 2
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R+ B e

et Fod e g Ethe g e

[-sitosterol-3-O-f-glucoside °
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[z ] H-4 : Lupeol

(U BN - A RN VI 3 7 N ’ZES%F

L& HA4 R

CJ
3
e
T
g

¥~ & > 2 TLC ¥ 57 4-(CHCL)E B 15 »

[J}

227-229°C » ¥ 3 1
Reft 3 0.6 7 10% HoSO4 i3 0% » 4o #i{s & % ¢ o

IR Rl:#(Chart 15)% 7 3334 cm™ 4 -OH Ak chex fz3u 85 > 2945 cm™
4 CH endFfedc®d > 1496 cm™ % CH, ehdd Bex e > 1379 cm™ 4

CH, chi f s e ¥ o

MS Bl (Chart 16) M* (m/z %)B8+ 4+ £ 5 4265 4apl4 3 1 4

C;30H;500 - H %ﬁzﬁ‘)i‘uﬁ—)# 4 L
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/ m/z 189
\ "

HO

m/z 426

m/z 207
Figure 5-1 Lupeol 2 # (MS)#74] & 5\

'H-NMR ] (Chart 17)% 7 50.75~0.78~0.84~0.94~0.96~ 1.02 ~
1.67(s)~ &) 5 = " $h2 §+ 5 §4.56 (1H, d, 3=2.4 Hz), 4.67 (1H,
d,J=2.4 Hz) & g4+ H-29 2 3 % 5 §3.17 (1H, ddd, J=11.0, 11.0,
55Hz) 5 C-3idi45-OH 2 =% 7 &% 3 308555236 (m, 1H) 5 i 4% B
B4 H-19 2 3 3u8E o

PC-NMR Bz (Chart 18)8 7 & 150.7 ~ 109.0 A %] % *b 3 g4t
C-20~C-29 2z o F 355 ; §78.7 545 BOH & C-3 2 s o F 5L o

DEPT Rl (Chart 19)& 7 8 27.9, 19.2, 17.9, 16.0, 15.9, 15.3, 14.5
% CHs 5218555 109.2, 39.9, 38.6, 35.5, 34.2, 29.8, 27.9, 25.0, 20.9, 18.2
5 CH, 98 > §78.9, 55.2, 50.3, 48.2, 47.9, 38.6 5 CH =5t -
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Table 5-2 it & 3 H-4 w3 #ichp 22 )]?% lupeol' *#4 3 #cdp v - 4+ 4

No. of C o, of H-4 d. of literature data
C-1 37.8 38.1
C-2 27.7 27.5
C-3 78.7 79.0
C-4 38.6 38.9
C-5 55.0 55.3
C-6 18.0 18.4
C-7 34.0 34.3
C-8 39.7 40.9
C-9 50.5 50.5
C-10 36.9 37.2
C-11 22.4 21.0
C-12 25.5 25.2
C-13 38.4 38.1
C-14 42.5 42.9
C-15 27.1 27.5
C-16 35.3 35.6
C-17 42.7 43.0
C-18 48.0 48.4
C-19 47.7 48.0
C-20 150.7 151.0
C-21 29.6 29.9

C-22 39.1 40.0
C-23 29.4 28.0
C-24 15.1 15.4
C-25 15.8 16.1
C-26 15.7 16.0
C-27 14.3 14.6
C-28 17.7 18.0
C-29 109.0 109.3
C-30 19.5 19.3

SFE L kT T g gt £ 8 S lupeol -
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[ 7 ] C-1: Oleanolic acid

e C-1 a PP ED > 26385 g F-PBRERR
Y5 BE267-269C 0 VAT BB F 3% 0 H TLC 5 503 -(CHCI; ¢
EtOAc =4 : 1)EF { » ReiE & 045 ¥ 10% HySO, % % » e £ 8 &

o g °
i: Ag

2N

IR 3% (Chart 20)% 7 t 3475 cm’ § -OH 2 # vz » 2939
VR A arrpt € g2 W dEgR S e jo 1689 cm” B C=0 ik
e d > 1463 cm™' 5 CH, endE i e dc s o

MS Bl (Chart 21) M (m/z %)& 1 A 3 & 5 456 > 4ap| A F 5% 4
C;30H4305 © Hp '&’i‘%lj—]# 4 F L
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COOH

H2C/ ‘
COOH /

\ m/z 248
OH

; : _CH,"

m/z 207

Figure 5-2  oleanolic acid 2 & # (MS) %774 = 3¢

OH

m/z 456

'H-NMR 3% (Chart 22)5 7 & 0.76, 0.91, 0.93, 0.98, 1.05, 1.14,
117 ()4 B 5 = B 7 2 3 35 5 53.21(1H, m) s C-3 @ 42-OH 2
@ %g‘f’]%ﬁ»—; “‘::ﬂt%’)&u °

PC-NMR )% (Chart 23)%8 7+ & 143.3, 122.3 4 %] C-13, C-12 2_ st
faF28 508 773 5 #-OH &£ C3 2 s+ 2% ;6 182.7 = COOH
FC-28 Z B B o

DEPT 3% (Chart 24)88 = & 32.5, 25.8, 23.5, 17.0, 15.4 % CH;

5L > 8 38.3,33.7,33.0, 28.0, 27.6, 22.8, 18.2 5 CH, 3t %L » § 122.5,
78.9,55.1,47.6,40.9 5 CH e 5% o
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Table 5-3 i & 4 C-1 A 3# #cdh &2 < % oleanolic acid™ s 3# #ichi - 4 %

No. of C o, of C-1 . of literature data
(Pyridine-ds)
1 38.1 38.9
2 26.9 28.1
3 78.7 78.1
4 38.5 39.4
5 54.9 55.8
6 18.0 18.8
7 32.8 33.2
8 39.0 39.8
9 473 48.1
10 38.4 37.4
11 22.7 23.1
12 122.3 122.6
13 143.3 144.8
14 41.3 42.2
15 274 28.3
16 23.3 23.7
17 46.2 46.7
18 45.6 46.5
19 40.7 42.0
20 30.4 31.0
21 36.8 34.2
22 32.2 33.3
23 27.8 28.3
24 15.2 16.5
25 15.0 15.6
26 16.8 17.4
27 25.6 26.2
28 182.7 180.2
29 33.5 33.3
30 25.6 23.8

L EFRE ’ffL‘m]” o FERt 1t £ 42 B4 5 oleanolic
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[+ ] C-2 : Triacotanoic acid

A/VV\A/VVWOH

C e C2E A @I B0 4 BMER NE 57 BE
B B 8486C T AL e % p H TLC % 57 £(CHCL)
B R f; ’ Rf 1B ,1\ 045 > ‘ZF 10% HQSO4 % R e %Lb {& 5 E g o

IR B:#(Chart 25)4 7 2933 om’ % 2850 cm’ & & fofk & chid it
Boyc > 1645 cm™ % carbonyl group e ez > 1464 cm™ 5 -CH; 4 o

MS B (Chart 26) M' (m/z %)Eg 7 4 F & 5 452 fwp A 3 4 5
C30Hg0O7 °

'H-NMR 3 (Chart 27)% 7 & 2.35 (2H, t) % H-2 crwx Jc2n 88 > §
1.26 (40H, s, br) = & 4& methylene (-CH,-)swx {3 5L » 6 0.89 (3H, t) =
AR T M2 ST EE o

PC-NMR B (Chart 28)% 7+ 5 179.5 % carboxyl carbon & {2t
B0 0 22.7~33.7 5 & 4& methylene (-CH,-)erm jc3u %l - 6 14.1 5 &
AT gk 2 BT

‘;\\}

EraFRa e pEg s e L B

triacotanoic acid °
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[ = ] EA-1 : Vanillic acid (4-hydroxy-3-methoxy benzoic acid)

it £+ EA-1¢ ﬁ’;&b ﬁa}é] PEF G S8 d g ”ﬁ ﬁﬁ-ﬁ‘ﬁ%aaa ’
Y% BL 172-174°C » ¥

o

%0 EE T kAR 0 B TLC % 553 4(CHCI :
MeOH=6: 1)B B {5 » Reit 5 0.45 -

IR Rl:#(Chart 29) : 77 t 3484 cm™ § -OH k2 4% 4w 42 » 2924
om’ 5 F A frpt & 4E2 ¥ GRS H o 1683emT B C=0 2 #
BoyT 0 1596, 1523, 1434 em™ % 5 4 Th & 5 g4 2 4o 1281 cm’
% P (C-O-C)z #F e g o

MS Bl 2% (Chart 30) M (m/z %) 7 4 3 & % 168 » J2ip] A 3 54 4
C8H804 °

'H-NMR ®]:#(Chart 31)%8 7+ §7.44 (dd) & H-6 2 F+ 31555 7.39
(d)s H2 2 F+315.;56.84(d)5 H-52 FF305583.79 (s) 3 5umt
+ OCH; 2 3 38 o

PC-NMR (Chart 32)% DEPT Rl3#(Chart 33)& 7 £ 5 8 Bt
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F AP s 3B E 1B BT Aauug, H P
0 167.4 5 carboxyl group (COOH)z & i + 5L ;5 & 151.2 5 C-4 2
o+ 3B 50 123.6 5 C-6 2 3 ;01219 2 C-1 2wt 5 2
B 051152 5 C5z2m B8 ;08 113.0 5 C2 zZaa+ B R

<+ 5L 5 6 55.8 Bl 5 methoxy group 2. &% i + 3 HL o

FErEFae e p®eg s me it F 2 RS

4-hydroxy-3-methoxy benzoic acid (vanillic acid) °
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[ ~]EA-2

it &4 EA-2 ¢ iz fin & PEID AT RS AL T RBL L
% 8L 154-156°C » ¥ 3% fg » 2 TLC % 5% 4~(CHCIl; : MeOH=9 :
DERL RE S 0.45’“?{ 10% H,SO4 % % » 4 #ic 5 ¢ o

IR B3 (Chart 34)%8 7 & 3409 cm™ 5 -OH £ 2 M 304c > 1646
cm™ % carbonyl group 2 #1554z > 1540, 1508, 1463 cm™ % % 7 5 £
B A g T o

MS Bl:#(Chart 35) M' (m/z %)k 7 A F £ 5 254 » 3aip| A F 3% 4
Ci3HgO4 -

'H-NMR ) :# (Chart 36)% 7 & 8.35 (m), & 7.87 (m) % vicinal
naphthalene Hs e &+ 30 5L -

PC-NMR Hl:#(Chart 37)° & 7m £ 4 L+ = B R+ o joush » 2
® 8190.5,6 182.5 % naphthoquinone } carbonyl group 2. s it + ¥ 4z
HEL o

DEPT Bl 2 (Chart 38)%¢ 1 & 64.3 5 CH, e 5L > 5134.6, 134.1,
131.9, 127.6, 127.4,127.1, 124.8 5 CH s 5 o

2
S
w7

%

& it

—~

7‘3}&

Hogs }}'-;JQ[4147 WL s dg BT S 2 A %*ﬁ‘ %
1,4-naphthoquinone it & 3 » EA-2 en’% Tﬁ_sﬁ BFT Y o
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Table 4-1 &g+ > 12 MTS ~ 472 :8% 4 & A & 5Bk 2wz 3 K
Bl BRERA & e gk Uk e % (SCM-1) 2 Al b
2 (SOT) L P &g e 17 o d pLiipld & A2 e 3 BB S L
T BT ea AL 4 ATl gk A
IR BA2 M g e RERET G4 0 A RPRERT & 4 v ki
£ IR R e 3 L2 B s o ¥ BA2 i 2 BRI 6

RliEEE—- HFET -

“DPPH 7% fi o S 7127 %

i# Shyu YS (2002)% 2 = i "1 v DPPH f o #ifokic 4 238
o BlFEA EAEMEEBRE S EFRA GAL BB F G
CRee R A BT ARG R F iR MR F AL E R
ZHLEE S B (O R PR A L e R PR R o R A LY e Eh
dF P pie gk ? FRE G FF M EMZ = R fod oleanolic
acid (C-1) ~ vanillic acid (EA-1) » & 7F a3 A dp2 > N pd 7

fomfi p ol glhds g Fie- A g
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PR R pR AT AR L B RMT B d T Rk
ok e kY @I B
1. Fatty acid :

=f

hexacosaconoic acid (H-2)
triacotanoic acid (C-1)
2. Triterpene :
lupeol (H-4)
oleanolic acid (C-1)

3. Steroid -
mixture of fF-sitosterol and stigmasterol (H-1)
[-sitosterol-3-O-glucoside (H-3)
4. Phenolic :
Vanillic acid (4-hydroxy-3-methoxy benzoic acid) (EA-1)
5. Naphthoquinone :
EA-2
H ¢ » hexacosaconoic acid, triacotanoic acid, lupeol, oleanolic acid,
[-sitosterol-3-O-glucoside, 4-Hydroxy-3-methoxy benzoic acid, EA-2 %
LEFYELEAF PR
%éﬁﬁfﬁmﬂgﬁﬂﬁﬁﬁwthWWW 2 Wl 3
B T EAD b s BT £ 30T AL A 00 2 0 e
FAL
e R SRR et PO 4 vanillic acid v prie s §o4F

iveE g e E R A R SR AR T

= # 14 & 4 oleanolic acid £ 3 43 X iE i dog L i a2

3
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