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SUMMARY

In the research of natural products for industrial development, chemical investigation
of metabolites, which includes the isolation and structure determination of bioactive
compounds, is one of the most preliminary and essential parts of advanced and/or
applied research. The organisms in South Pacific island have been developed under
1solated environment to exhibit the particular features. In this study, tropical island
organisms and their extracts will be prepared in the actual local areas and carried into
Korea.

As a part of research on the development of bioactive compounds from tropical
1sland organisms, this study has been focussed on bioactive, preferably antioxidative
metabolites from tropical sponges. In this study, seven fatty acid glucosides were isolated
from the tropical plant Noni (Morinda citrifolia). In addition, five kavalactones and a
substituted chalcone were isolated from Kava (Pper methysticum). The structures of these
compounds were 1dentified by combined spectroscopic methods. The preliminary
bioactivity test showed moderate antioxidant activity. The isolated metabolite are

evaluated to have potential to be developed as new leads for industrial development.
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48] F2 FAE 9lomr 80o7he] Fx=E o] Fojx glth.
oF 15%tHoltt, Akm2goiet & k& W, HAX AAE AN
Y, vy ), A el FH Aoy wd A wujE 4]
ste AAeF AEA AFABAVE EF8 A UTh AxY 2 TEF
F2 e gEshes A A] FH-RT o R va, dito] F adolty, 2 HAPEY

o] gk =gk o)E Fo] A= A

O
> g

A i =7} YA | dol(EZe) A EEZ® 4 (km?)
gpFoby 7] Y] 1975 3 ©1(850) 4,705,126 1,695,200
@ e A o] T A 1970 | 91(5) 812,918 1,034,700
HpEol E 1980 | 99/%E(108) 189.036 735,895
HRE 1978 | 91(88) 455,429 1,340,100
A}ELO} 1962 | 9(1) 229,979 100,290
x4 = | o) 109,082 640,050
A = 1965 | 9°1(2) 20,200 1.916,200
Z Ao} | FHF 1978 g ol(1) 10,588 725,000
L-5-] 1975 @ ol(1) 2,103 293,953
5 1968 | 4(1) 10,605 326,000
7] 2] vt 1979 g o1(?) 85,501 3,540,000
nlo] . &= Y| Ao} 1986 % 1(5) 131,500 2,900,000
ato]l AR U Ao} | mpiEE St 1979 @ ol(1) 65,507 2,131,000
Zehg- 1994 @ ol(1) 20,016 343,251
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2,000km?o]™, H% 64km Z9o| g} o 2 o]Folx] glom AA HH 224kme] 93 Fx= f
A= o ok FA4 WA 128km olar, 8 Mogr Yx(Weno), Exo}>~(Tonoas), -1+
(Uman), ¥ ¥H(Fefan) 5-°] 3 + 53,000 . & wlo]ARY| Ao} AW 3t Tl Ak 7}
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A AAE oA HEAE B 9] elEats BAES K 3
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3. Aol =A Aol Mo AE A

(1) &(Chuuck)7F 12} =13 (2007)

D Af Fa

figure 5 =)

o] g 2| Alo} FF, A (FSM, Chuuk, Weno island) (Appendix-

2) 54 AE A 55
ik HBEAS dx o)F -9 A& A
1 07Ch-P101 manow °Hd 9 53
2 07Ch-P102 nior AR, FF)
3 07Ch-P103 pwanang oF Wl k2 ALE-
4 07Ch-P104 ruke THe]o] A0 2 ARG
5 07Ch-P105 anes oF "l Aiof FATE ALE
6 07Ch-P106 chichi HFA A 8)
7 07Ch-P107 nlkameur e, &5, AE XA
8 07Ch-P108 tapioka Ank ko @ ARG ok AAlG
9 07Ch-P109 nuk °F
10 07Ch-P110 upp 4 g, Ear] e AR
11 07Ch-P111 nopwur oF
12 07Ch-P112 futaw oK 9 H3l)
13 07Ch-P113 apwereka
14 07Ch-P114 | tiin(brown) of
15 07Ch-P115 fetin—niap
16 07CH-P116 chapar ol =71 325.7¢g
17 07CH-P117 fetin—niap =2 o ARS
18 07CH-P118 sakura 7 27
19 07CH-P119
20 07CH-P120 kakauo RICED!
21 07CH-P121 awen K&l 77 ARE )
22 07CH-P122
23 07CH-P123 tunun KA AR
24 07CH-P124 kuchun
25 al oA 387g




=7] 178.6¢g
26 a2 manow ol 514.2¢
o) ] 486.3¢
27 ad sinife oK A A ] wo| &3}
=7] 305g
ol 403g
28 a4 tub
=7 240.9g
ol 274.9g
29 ab oHU 713
=7] 209.3¢g
ol 195¢g
30 a6 nikeket
=7] 574g
31 a7 o] 373g
ol 222g
32 a8 anes
=7] 200.9¢g
33 bl nior
) 531.5¢
34 cl net oK H) EE—
=7] 576g
35 c2 engy o, =7 1019¢
) 864.6g
36 c3 fach KA F)
=7] 581.9¢g
37 cd amonoset ol KT E&7]7) oF =5 539.6g
9 ] 958 4g
38 ch as o TIH & A
=7 849.2¢g
39 c6 akuran ol oK) 777.3g
40 c7 nopwur ol 885.7¢g
9 o 989.6¢
41 c8 chichi oK AA A7)
B 740.3¢g
42 c9 nuk 342.3g
ol 346.5g
43 cl10 anne oF
=7] 93g
44 cll onuw ) oK H) 443.2g
) 753.2g
45 d1l puropun K Aol Al AHE)
=7] £93.8¢
) 304.5g
46 d2 rukuruk oF
=7],%e 235.3g




47 d3 sun—flower 1203.8¢
48 d4 apuchi ol =71 905.3g
ol 102.1g
49 db finanu
=7 270.3¢g
ol 152.9¢g
50 d6 bene
=7 583.4g
51 d7 rekich ol 1002.63¢g
52 dg sinser
53 d9 kun o oK}z S Al AL 808.4¢g
ol 722.4¢g
54 sonneratia alba
=7 556.2g
55 d10 amarew T8 128.9¢
56 d16 asas oF 383g
57 d17 auw o of 751.2g
58 el
59 e2 ususu ol =71 753.8¢g
60 07CH-P602 chapar ol 656.2¢g
61 07CH-P604 seeup =7 142¢
62 07CH-P605 = 854.2¢g
63 Red Mangrove ol 845.1g
64 | Black Mangrove ol 399.4¢g
65 07CH-P611 tiin(blue) ) 761g
ol 683¢g
66 07CH-P612 feriam
=7 153g
67 07CH-P613 e °f te ¢l X 9 831.9¢g
68 07CH-P614 john ol =7] 541.9¢g
ol 666.2¢g
69 07CH-P615 yosep
=7 205.9¢
70 07CH-P616 muchnoki | &, &7] 1153.6¢g
71 07CH-P617 ) 1361.6g
72 Zhy) =71,5%¢ 821.6g




(2) Z(Chuuck)F 2=k 213 (2007)
D AR A wpolAZY Ao} F5, x4 (FSM, Chuuk, Weno island) (Appendix—
figure 6 F=x Fx), vpol|AZUA|o} FH5 FEEA (FSM, Chuuk, Dublon island) (Appendix

- Figure 7 &%)

2) 5 A= A =55

W | AT US| dAYE g% A | FA
1 07CH-PDO1 izinpoku 27 Dublon 3414
2 | 07CH-PWO1 medicine Weno 739.5
3 | 07CH-PWOZ Weno 612.4
4 | O7CH-PWO3 | tagantagan | medicine(leg parts, cook & drink) Weno 728.8
5 | 07CH-PWO4 Weno 452.1
6 | O7CH-PWO5 | annebuke medicine & decoration Weno 382
7 07CH-PWO06 aragot medicine Weno 350.6
8 | 07CH-PDOZ AT Dublon 1027.2
9 | 07CH-PDO3 aset il Dublon 647.6

10 | 07CH-PDO4 hoho i Dublon 811.1
11 | 07CH-PDO5 |  anibut medicine(2 & A 31F) Dublon 619.9
12 | 07CH-PDO6 antor medicine(ZH714 HHe AR Dublon 375.3
13 | O7CH-PDO7 sinser perfume Dublon 3883.9
14 | 07CH-PDOS8 ice medine(7]9/¢4) Dublon 380

15 | 07CH-PDO9 | nikarous medicine Dublon 854.6
16 | 07CH-PDIO | jiaebaeng | medicine(3°d< W=7 HA %% | Dublon 716.8
17 | 07CH-PD11 Dublon 545.8
18 | 07CH-PD12 Dublon 532.7
19 | 07CH-PDI13 dick medicine Dublon 482

20 | O7CH-PWO7 sashap eat Weno 784.9
21 | 07CH-PNO1 azukii eat & 2]8M A Weno 951

22 | 07CH-PNOZ2 potato eat Weno 1379
23 | 07CH-PNO3 lime eat(fruit), & 97 =W AR Weno 898.2
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24 | 07CH-PNO4 Weno 1130.2
25 | 07CH-PNO5 ot eat(root) Weno 321

26 | 07CH-PNO6 kat eat(root) Weno 647.3
27 | 07CH-PNO7 | warawan A GlE R=dl o] & Weno 935.8
28 | 07CH-PNO8 sedan medicine(drink) Weno 438

29 | 07CH-PNO9 Weno 1366.2
30 | O7CH-PN10O soup perfume Weno 1037.3
31 | O7CH-PN11 pinuts eating make a soup Weno 749.9
(3) = (Chuuck)F 3%} A (2008)

D A A wpe]a@vA o} 5, A4l (FSM, Chuuk, Weno island) (Appendix—

figure 8 =), vlolaZY|Ao} FF FEEA (FSM, Chuuk, Dublon island) (Appendix-

figure 9 %)

2) 4 A% AY 5%

W3 | AEHE | @AE g% AR | FAE
1 08CHD-P201 Dublon 471.7g
2 | O8CHD-P202 Dublon 224¢g
3 | 08CHD-P203 oK~ Y H]) Dublon
4 O8CHN-P204 siabu Nugarap 436.6g
5 08CHN-P205 nikaku Nugarap 696g
6 08CHN-P206 =% Nugarap 505.4g
7 | 08CHN-P207 | arorisi AR Nugarap 614.8¢g
8 | 08CHN-P208 Nugarap 494.8g
9 0O8CHN-P209 Nugarap 399.7¢g
10 | 08CHD-P210 | raos st E A1 Dublon 578.5g
11 | O8CHD-P211 Dublon 260.8g
12 | 08CHD-P212 | amros oF Dublon 430.8¢
13 | O8CHW-P213 Dublon 543¢g
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14 08CHD-P214 Dublon 461.1¢g
15 08CHD-P215 abou Dublon 538.7¢g
08CHD-P216%) Dublon 403g
16 kartenia
08CHD-P216%7) 330g
17 08CHD-P217 aziz =% Dublon 204.7¢g
18 08CHD-P218 71 =% Dublon 224.6g
19 08CHD-P219 agh =% Dublon 345.5¢g
20 | O8CHD-P220 Dublon 359.5g
08CHD-P221%) Dublon 250.9¢g
21 atuic
08CHD-P2217] 153.5¢
22 08CHD-P222 saipan Aol Fo| A Eol3 Dublon 461.3g
23 08CHD-P223 perti Dublon 454 .2¢g
24 | O8CHD-P224 | japanros AHo| A 5o Dublon 505.2g
08CHW-P225¢%] 512.2¢g
25 mango A1 Weno
08CHW-P225%7] 629.7¢g
08CHW-P226%] 453.8
26 amweses ok Weno
08CHW-P226%7 336.5g
27 | OBCHW-P227 sier A& Weno 234.1g
28 | O8CHD-P228 pataya Weno 467.5g
29 | 08CHD-P229 saan v Weno 372.7g
30 | 08CHW-P230 fisi vt Weno 412.5¢
31 | OBCHW-P231 | taiwan HpLfLE Weno 406.1g
32 07CH-PDO1 1zinpoku 244 Dublon
33 | 07CH-PNO1 azukii A& A s Nugarap
34 | 07CH-PNO3 lime 28 Nugarap
35 | 07CH-PWO7 | sashap 21& Weno
36 | 07CH-PNO7 | warawan A= GlE A=l o] & Nugarap
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(4) F2=Y(Kosrae)T 12 A (2008)

1) A Ah o mlolazy Aol m2giAd (FSM, Kosrae island)
2) 4 e Ay 55

Hs | S HS R olF 591 Ry A
1 K1 leaf 471.7¢g
2 K2 leaf 224¢g
3 K3 leaf

4 K3-2 stem 436.6g
5 K5 Lo leaf R S RN S 696g
6 K5-2 bark 505.4¢g
7 K7 leaf 614.8g
3 K8 leaf 494 8g
9 K9 leaf 399.7¢g
10 K10 yellow ang leaf Y733 v 5=k 578.5g
11 K11 leaf 260.8g
12 K12 leaf 430.8¢g
13 K13 leaf 543g
14 K16 Saka Sakau leaf &, S 461.1g
15 K16-2 root 538.7g
16 K16-3 stem 855
17 K18 leaf a5 A 365
18 K21 Giup leaf 780
19 K21-2 root 150
20 K21-3 stem 1500
21 K22 Sruhsruhn leaf oF 310
22 K22-2 bark 215
23 K23 Coconut root root I 5/ A 500
24 K24 Hibicus leaf ) 5 40
25 K26 Sraseng leaf 2= 250




26 K28 Fienkek leaf e 275
27 K29 Ang leaf 285
28 K29-2 root 35

29 K30 Pane leaf 370
30 K31 Yosep leaf 580
31 K31-2 stem 275
32 k32 Kengal leaf 265
33 K33 leaf 915
34 K33-2 root 470
35 K34 Masring leaf Ao B A 130
36 K35 Rosfinol leaf 420
37 K36 Rosimine leaf )5 A 480
38 K37 Maskak leaf 115
39 K38 Sratol leaf a5 FF 215
40 K39 Alkoros leaf 155
41 K39-2 stem 2175
42 K40 os rang leaf 95 4 255

rang inima

43 K41 Ka leaf 290
44 K42 Kalsru leaf 3|5 A 570
45 K43 Mwetkem leaf 320
46 K44 Mafalfal leaf 135
47 K51 Fokunnes young leaf 25 713 465
48 K52 Tok leaf A} 710
49 K53 Ingingkel root Fagsike] 430
50 K54 stem 717, 4 420
ol K55 leaf A A5 250
52 K56 Oa leaf & 300
53 K57 leaf ey 155
54 K58 leaf 5% 30
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55 K59 leaf 120
56 K60 leaf 160
57 K61 leaf 275
58 K62 leaf DI 465
59 K63 leaf 245
60 K64 leaf 160
61 K65 leaf H]E7]o] Q1 AHA 145
62 K67 leaf 270
63 K68 leaf 74 150
64 K69 leaf = 155
65 K70 bark 100
66 K71 leaf 380
67 K71-2 stem 270
63 K71-3 bark 500

(5) @2 (Kosrae) =+ 22} A5 (2008)

D AR FAh o owo]a Ry Aol @A A (FSM, Kosrae island)
2) 4 HeE A 55
W3 dAX|o| & s}y AR A E3

1 Okat(Meluh, Tafunsak) QoA Fello] L,

2 Okat(Inkah, Tafunsak) Qlof A Elollo] L,

3 Okat(Inkah, Tafunsak)

4 Okat(Inkah, Tafunsak)

5 Okat(Inkah, Tafunsak)

6 Okat(Inkah, Tafunsak) | 2] 7}4] A= ARE, 2}, vl&
Mah Cammelina Y BAA] d) vkE G5 e

7 fusracsr Diffusr Tafunsak(Kemweun) SHake} Ao] ARL

8 Tafunsak(Srupunyot) | 25 ol wao] vlE(Gel), 7%

9 Srahl Tafunsak(Sroampal) Insect Bite(X7] £])
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10 Kacwahk Tafunsak(Sroampal) 7712k A, A S o upA| L HAl S
11 | Kwemkwem Tafunsak(Kupyac) ZApek 7hek njo}sF A2l kA S
12 Mah keng Lelu(Insrefusr) B 7Ee i 17|d A5
13 Sahk pahl Lelu(Pukusrik) wuk ok olyl FHE Ao] HiE
14 Alko | COMMEISOmA |y o (Pukusrilo) A, wkol 23} Alo] uhAl
15 | Ma kwekwe Lelu(Pukusrik) womp cure, A%-FY &
16 Turian Lelu(Pukusrik) B
17 Lelu(Pukusrik)
18 SEQMI%}O Lelu(Pukusrik) A F-71A of| A kA ZAFE-
19 | Sack Fuhlact Lelu(Pukusrik) UmAHEAE &, ko]
20 ELOT Lelu(Pukusrik) ¥ Fofgko H kx| Ht)
21 Lelu(Pukusrik)
22 Ma keng Polygala Tafunsak(Wasr wasr) el 7y 5o

okah pauiculata c¢riH
23 Tafunsak(Wasr wasr) FRlokA 2 ARE-
24 KURAK Tafunsak(Wasr wasr) Hjeko] Aol 44 Um
25 V\é](l)léll)) Tafunsak(Wasr wasr) HRAI T ZALE-
26 | TENORAK Tafunsak(Wasr wasr) AL B ZALE-
27 foslgnrg?ask Art;fﬁlfsus Tafunsak(Wasr wasr) | For Pink eye and eye infection
28 Rose Fol Tafunsak(Kemweun) Zowolu|govlE, FE
29 | Sak Sruhsra Tafunsak(Sroampal) | Eojal|S5a| ZALE 229l S A o AL-&-
30 | Ma In Sim Tafunsak(Sroampal) 71k o) S ofuA] A S
31 | Asengseng Lelu(Pukusrik) A =
32 Sra Kito Okat(Tafunsak) | 5H, wjetol], g7} 7| Ftt
33 Kenguhl Srupunyot(Tafunsak) kA = ARG T] e AR
34 Kusrohsr Lelu(Pukusrik) Eye infection, 7%, & 9274
35 Sra oa Okat(Wan, Tafunsak) 771k =, ofdolo] 7H7|ek
36 Tafunsak(Sroampal) dAE AL HA AR S
37 Ma A?:;E?;S Tafunsak(Sroampal) T T8 F5 Bol U

Mentha
38 Aring cordifolia | Tafunsak(Sroampal) | 3E°] AT W F& A4 ol ¥
opiz
39 | Okan Meng Pandanus Semo(Tafunsak) For Bowel movement
tectorius

40 Itu Sialat(Tafunsak)
41 Mokmok Tafunsak(Kemweun)
42 T A=
43 Lo Semo(Tafunsak)
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44 Srohtacl Viga marina Semo(Tafunsak) I HE D EA| A (e, o A AALA AR
45 | Mahkwekwe Eleusine Tafunsak(Sroampal)
indica
Pandanus )..O HH 11 7] ol 371 3=
46 Meng odoratissimus Semo(Tafunsak) e ABA ;{L}j"ib\—rﬁg}u}
L. -
47 | Kwenlahk ngitcti%faa Lelu(Fipukal) S w89l S Ale] 22 AL
HH = 1o o] ==
48 Owopuhk Pes—caprae Lelu(Finanpes) 'L]Tﬂ”xﬂigj’/\if HoE
fd O
49 Kalsruh Ixora casei | Tafunsak(Mutunte) AFREo] oA AL
Heliotrope For cuts or wound, ¢3#} 2
50 | Sak srusrun Tree S9 7} &
Ros Sunflower . o ok Q
51 rangrang family Lelu(Pukusrik) T 25 L 27]o A
59 Rose Hibiscus rosa
hibiscus sinensis Linn.
53 Sra Frog Kalanchoe Tafunsak(Inkweyac)
55 Ikoack Cordia Tafunsak(Keokat)
subcordata
56 Kufafa Okat(Meluh, Tafunsak) AL E B
57 | Okan koanu Cocos Tafunsak =& HE A% A T A=
nucifera
58 op
(6) Z(Chuuck)7 3z 2% (2009)
D S A8 A7 55
s | AE s dxol& FAE7]) as FAD
1 | 09Ch-P0OO1 A fan 142¢ NS u|Fo] upE- HF JUA 187g
2 09Ch-002 Annes 446¢g S B U= H7HE 417¢g
3 09Ch-003 nuk 418g
4 | 09Ch-POO4 | nikasuk 570g 7 °}"“—TL”L_§7 lﬁﬂﬂ ks 460g
5 09Ch-P0O05 |  Wihit Tiin 551g AE A 7HHeS 360g
=1_0] E= pls 29
6 | 09CH-PO0O6 nopur 695g H?é_ﬁo]@ 05 é_ﬂgofj%a 434¢g
7 09Ch-P0O07 Tuup 399¢ 590¢g
3 09Ch-PO08 uup 796g 406g
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Spat whit

9 | P005-1 Tiin HAEA 7w 427g
10 | 09Ch-P0O09 worung 594g¢g T74g
11 | O9CH-PO10 | Nikousus 190g
12 | 09Ch-PO11 Nite 273g 260g
13 | 09Ch-P0O12 Rose 279g 482¢g
14 | 09Ch-PO13 Taiper 297g 492¢g
15 | 09Ch-PO14 Nepat 702g Fo| gho} FF7IE 1 el ALE 655g
16 | 09CH-PO15 Guava o ALE- 537¢g
17 | 09Ch-PO16 |  Tupeis A|oF tEoR AR 702¢g
18 | 09Ch-017 | Green tea 394¢ 740g
19 | 09Ch-018 Oot 590g
20 | 09Ch-019 Enge 473g 680g
21 | 09Ch-020 Sening 418g 646g
22 | 09Ch-021 Tigo 303g & Ue 279¢g
23 | 09Ch-022 Sesenen 702g LA 694g
24 | 09Ch-023 Atieti 250g 459g
25 | 09Ch-024 Efor 403g A 423g
26 | 09Ch-025 Sipa & 717 509g
27 | 09Ch-026 Saimu 248g 529g
28 | 09Ch-027 Ousus 390g 900
29 | 09Ch-028 Achru 188g 332g
30 | 09Ch-029 | Nikekechiw 328g 445g
31 | 09Ch-030 Epson 308g 485g
32 | 09Ch-031 Ototango 213g 222¢g
33 | 09Ch-032 Ker 462¢g ofj 7] 74 7]l 598¢g
34 | 09Ch-033 Monesa 182¢g A9 218g
35 | 09Ch-034 Afidei 787g
36 | 09Ch-035 | Mechemeche 174¢g 243g
37 | 09Ch-036 Anget 318g 336g
38 | 09Ch-037 | Spinach 124g d& WEYHEoRE 207g
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39 | 09Ch-038 Wenu 444¢g 425¢g
40 | 09Ch-039 | Otukupwin 240g 208g
41 | 09Ch-040 | Peckonia 329¢g 473g
42 | 09Ch-041 Akurang 276g 454¢g
43 | 09Ch-042 Oror 323¢g 355¢g
44 | 09Ch-043 Nukunipe 344¢g 198¢g
45 | 09Ch-044 Tiit 274g
46 | 09Ch-045 Fifinauw 696g




Morinda citrifolia L.

Hibiscus tileaceus L. Ipomoea littoralia (L.) Blume




Tournefortia argentea L. f. Hippobroma longiflora
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Calopogonium mucunoides Ixora casei Hance
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€ Appendix

Figure 5. vlo| A2 UAo} 5, A (FSM, Chuuk, Weno island)
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Figure 7. vlo] A2 Y|AJo} &5 75241 (FSM, Chuuk, Dublon island)
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Figure 9. m}o] L = U] A] o}
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A2l & Noni (Morinda citrifolia) += cancer, colds, diabetes, flu, hypertension & &<

Aol MIFA A=A FHd F¢ oo ke FH 5ol noni fruit juice®] 71
S B8 A SEEE o8 k. AAE Noni ol amino acids, anthraquinones,
coumarins, flavonoids, iridoids, lignans, polysaccharides, 5 B 83} o]xftAPALE o] &
A= Aow g Qlo] ofo thg A 7F &ds] WegEar gk EIE o3 ==
anti-inflammatory | €37} 0] cyclooxygenase-2 (COX-2) 15-lipooxygenase (5-1.0)#&=
a &4 AdelA £ A3E YA Noni & bark, stem, root, leaf, and fruit o2 &
TEo] 5 &%°] e Ao d4dA o, & Aol &4l A " FE-2 Noni
fruit F-#°]t}. Noni fruit = arthritis, high blood pressure, muscle pains, menstrual
difficulties, headaches, heart disease, AIDS & T3t o] g50] 9l Edo] Ho] x3
Hol = Ao® B Ul wepa] i AP A= Noni fruitdl e 22 F 7159
A e Aol £ New compoundE ZH=dl F33}3 T}

|

T _>.i o i

Figure 10. =1 duje} o] &5 ARZE 3 JHFS5

Morinda citrifolia (Noni)+= e kol X3 IAdAoA AQFEPoH, AgE &
A Az g AdolA MeOH 23], CH.CLZ 13 a8 o=z FF39a, 2H7te] &
Rotary evaporatorg ARE3ste] #Hss & FE2E2(T1g9S AT FE2EL2 FHx

_4

n-butanol®Z ®E3dle, d3} 7|EF FE&A ELES AASL F7]IEE]
n-butanol =& thA] 15% aqueous MeOH(9.42g)3 n-hexane(5.53g)% #38lo] *|HWlALS

st

2 ¥ Mo 2 auf
ol o =

» flo
i)
i)

n?; 2



(2) Chromatographyol] 23t HAE2] Ea] A A

15% aqueous MeOH Zo] &d¥ =2 FHele Cl18 1% 7% A=ZvEHY
(reversed-phase vacuum flash chromatography)E 2Alst¥ o, &&58v= SAAEZ 50%,
40%, 30%, 20%, 10% aqueous MeOH, 100% MeOH, 100% Acetone, 100% ethyl acetate(E.A)
& wAH o ® ARl

Cl18 % 7+t A =vtE 133 (reversed-phase vacuum flash chromatography)oll Al o] %l
50% aqueous MeOH & HPLCZ Fg3l7] Y3 o]s% &= sampled =9 ¥ Cepak
filterE &3l du|AdS 1St 1 Fo] C18 Reversed-Phase HPLC (Column: YMC Pack
ODS, 10mmx250 (W7 xZdo]), o]%4t: 75% aqueous MeOH, €%< % 2.0ml/min, RI detector)
£ A}&3}9], retention time 26+, 40594 3= [7], [4]18 AT

22 WHo 2 40% aqueous MeOH T% C18 Reversed-Phase HPLC (Column: YMC
Pack ODS, 10mmx250(W7dxZdo]), o]&4: 60% aqueous MeOH, €&<%% 2.0m¢/min, RI
detector)E AF&3}e] retention time 304 3}FE [6]S F o 48Fd] Ao 3 3HE o]
mixture AEjZ FEo] C18 Reversed-Phase HPLC (Column: YMC Pack ODS A,
4.6mm>x250(W 74 x4 o)), o] 54 65% aqueous MeOH + 1% acetic acid, &% % 0.7md/min,
RI detector)E &3l AAE A TE. L A3} retention time 19+, 24%- 3}&E& [3], [5]=
C}\}\Ijl—

30% aqueous & S A|C18 Reversed-Phase HPLC (Column: YMC Pack ODS, 10mm><250(1 7 <
Zol), ol 40% aqueous MeOH, €%<%% 2.0ml/min, Rl detector)E A}-&3}o]
retention time 380 A 3}HE [2]LS Ao, mpxuto g 3etE [1]S 10% aqueous=<
C18 Reversed-Phase HPLC (Column: YMC Pack ODS, 10mmx><250(H7x ZAo]), o524 20%
aqueous MeOH+ 0.1%Acetic acid, 5<% 2.0m¢/min, Rl detector)E A-g&3sle] &3t}

sebE (113 [2]2 dA7MA] &E A A g2 New compound® B3] %]
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Molinda Citrifolia

Extracted with MeOH and CH;Cl,

50% ag. MeOH 40% ag. MeOH 30% ag. MeOH || 10% ag. MeOH

60% ag. MeOH, 1% AcOH

|

7 4 6 3 5 2 1
35mg 105 mg 100 mg 9mg 14 mg 12 mg 15 mg

new compounds

Figure 11. [solation scheme

(3) A& Fx= AA
Morinda citrifolia(Noni) 258 FZ&-%2]% compound 1~79 F%+= v 2t}

D H

NN Ho’g&

on 1
A S HOA—g-O R
0 1 O 2R=CgHyg
3R =CsHy5
H 4R =CgHy;
OH HO °
o HO 0
HO OH o
HO ~ DY\/\N H(ao o R
g >0y
OH
O /oH
H
5 HO 6R=CsHys
OH 7R=CsH
OH OH ikl
OH

Figure 12. Structures of isolated compounds
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1) Compound 1 ¢ +x% ZAA

=S MS (m/z=428.31)¢} *C NMR 2

S T EAES CouHuOso2 ARSI

406 COSY, HSQC, HMBC% 2D NMRE &3 +x&
HO N2, » o & eBEAT S99 1P 1M s¥Eel
HO 3 OH OM\?/ Octanoyl ester moiety7} &< FEjo] F-Zo]Hy,

o] 1 'H NMR A¥33 MassE %38 alkyl chain?]
AolE Felatdrt. 1370e] methlene group, 271
9] methyl Z2&F°] #Z=EANL AAQ7FA] A ZAF 23 new compoundd o] ¥H& At} (Table

OH Compound 2 (6-0-(B
2R=CgHyg -D-glucopyranosyl)-1-0O-decanoyl-f3

HO O 3R:C?H15 — 13
o) 0 4R=CsHyy —D-glucopyranose) © m/z=496.25¢} °C NMR 2
OH 5 0O g5 B3 A2 CooHyoOr® ZAAHA, 2D
H9% t 0. r NMRE &3 728 tdsiolch 99 aele) 19

O \ﬂ/ Et o] decanoyl ester moiety’} & HEjo] F+x%
O oy 59 wad = sty Sug wet e Y
elojt}. 8709 methylene I3 Wkl 1709 methyl I5°] &Ejo]o] &3}, Mass
spectrum= E3 alkyl chain® Zeo]E &<} t}. compound 2+ new compound® o] &
At 'H NMR (CDsOD, 500 MHz); 5.45 (1H, d, / = 7.8 Hz, H-1"), 4.31(1H, d, J = 7.8
Hz, H-1"), 4.14(1H, dd, /= 11.4, 3.0 Hz, H-6'), 3.85(1H, dd, J = 12.1, 2.2 Hz, H-6"),
3.76 (1H, dd , /= 11.4, 5.1 Hz, H-6", 3.65 (1H, dd, J = 12.1, 5.4 Hz, H-6"), 3.53(1H,
m, H-5"), 3.42( 1H, m, H-4"), 3.41(1H, m, H-3"), 3.34(1H, dd, / = 9.1, 8.8 Hz, H-3"),
3.32(1H, dd, J = 9.3, 7.8 Hz, H-2") 3.28(1H, dd, J = 8.8, 8.8Hz, H-4"), 3.25(1H, m,
H-5") 3.20 (1H, dd, J = 9.1, 7.8 Hz ,H-2"), 2.38 (2H, m, H-2), 1.62 (2H, tt, J =
7.3Hz, H-3), 1.30-1.35 (8H, m, H-4, H-5, H-6, H-7), 0.90 (3H, t, J = 7.1Hz, H-8).
“C NMR (CDsOD, 125 MHz) 174.1(s, C-1), 104.5(d, C-1"), 95.5(d, C-1", 77.9(d,
C-3"), 77.9(d, C-5"), 77.7(d, C-3", 77.7(d, C-5"), 75.0 (d, C-2"), 73.8(d, C-2"), 71.4(d,
C-4"), 70.8(d, C-4", 69.4(t, C-6"), 62.6(t, C-6"), 34.9(t, C-2), 32.8(t, C-6), 30.1(t,
C-4).
Compound 3 (6-0-(B-D-glucopyranosyl)—1-O-octanoyl—--D-glucopyranose)< m/z=468.22%}
YC NMR 23S B8] BA4 Cools012 AQEAL, 2D NMRE 53] 725 i+
et 1819 1 Ao Octanoyl ester moiety”} & HEejo] FFojn, 7]&Ed ddA
compound®] t}.
Compound 4 (6-0-(B-D-glucopyranosyl)—1-O-hexanoyl-B-D—glucopyranose)= m/z=440.19
9} ¥C NMR 23S 53] £42 CigHs0122 2R, 93 12]¢] 19 &2 hexanoyl
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ester moiety7} & el Fxoln, A 7)Ed &4# A compounde] Tt}
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Table 2. Assignment of 'H and "C NMR spectroscopy of compound 1

no. 61 6c¢ HMBC no. 61 6c¢ HMBC
3 3.4(1H, t, ~9.0) 76.1 2, 4 8' 0.90(3H, t, ~7.5) 14.4
4 | 3.3(1H, dd, /~14.0,18.5) | 71.3 3, 6 1" 173.9
5 77.8 1" 173.9
" 24QH, L FIAS, [ N
6 43(H, d, ~1L.5), 64.2 | 12 2.3(1H, t, /~14.5) ’
4.2(1H, dd, #12.0,12.0) 3" | 1.62H, quint, £14) | 236 1"
1' 173.9 4" 8"
2.4(1H, t, ~14.5) 32.8 1 o" 26.0 8"
2' 1.32(8H)
2.3(1H, t, /=14.5) 6" 8"
3' 1.6(2H, quint, /~14) 23.6 1' 7" 25.6 8"
4' 8' 0.90
8" 14.4
5' 26.0 8' (3H, t, ~7.5)
1.32(8H)
6' 8' 1 5.4 (1H, d, /~=8.5) 95.4 1"
7' 25.6 8' 2 3.5(1H, t, /~6.0) 73.8

3) Compound 5 & +xZ2A

Compound 5 (2-0-(B-D-glucopyranosyl)—1-O-octanoyl—--D-glucopyranose) = m/z=468.22%}
BC NMR A8E B8 244 CoHy0122 2R EAL, 2D NMRE B8 722 938t

OH S agle] 1 g9 octanoyl ester
0 moiety 7} &< FEH O Fxolm 2W ®Ad
PoN~\ o shiel few nesh B FHRD, ded

o1 M > 7 ompoundelth. 'H NMR (500 MHz, CD:OD):

0 7o © 5.60(1H, d, J = 7.7 Hz, H-1), 4.56(1H, d, J

= 7.5 Hz, H-1"), 3.83(2H, dt, J = 2.1, 2.0

HO 5 Hz, Hb-6' and Hb-6"), 3.68(2H, dd, / = 4.5,
OH 12.1 Hz, Ha-6"' and Ha-6"), 3.68(2H, dd, J =

OH 4.5, 12.1 Hz, Ha-6' and Ha-6"), 3.62(1H, dd,

J =177, 9.2 Hz, H-2"), 3.59(1H, dd, J = 7.5, 9.2 Hz, H-3"), 3.40(1H, dd, J =7.5, 9.0
Hz, H-4"), 3.38 (1H, H-5", 3.36(1H, dd, J = 7.9, 9.2 HzH-3"), 3.29(1H, dd, J = 7.9,
9.0 Hz, H-4"), 3.27 (1H, H-5"), 3.19(1H, dd, J =7.5, 9.2 Hz, H-2"), 2.47(1H, dt, J =
16.3, 7.4 Hz, Hb-2), 2.38(1H, dt, J = 16.3, 7.4 Hz, Ha-2), 1.63(2H, quint., J = 7.2 Hz,
H-3), 1.33(8H, H-4, H-5, H-6, and H-7), .0 H(t, / = 60 Hz, H-8); "C NMR (125
MHz, CD3;0OD); 174.0(s, C-1), 105.6(d, C-1"), 94.0(d, C-1"), 82.5(d, C-2"), 78.7(d,
C-5"), 78.2(d, C-5"), 77.8(d, C-3" and C-3"), 76.0(d, C-2"), 71.4(d, C-4"), 7.0.8(d,
C-4"), 62.7(t, C-6"), 62.2 (d, C-6"), 34.9(t, C-2), 32.8(t, C-6), 30.1(C, t, C-4and C-5),
25.5(t, C-3), 23.6(t, C-7), 14.4(t, C-8).
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4) Compound 6, 79 +% Z2A

Compound 6 (2,6-di- O-(B-D-glucopyranosyl)—-1-0O-octanoyl-B-D-glucopyranose)
m/z=630.22¢} NMR 3! 2D NMRE &8 75 F9sialvh. 89 o] 13 @40
octanoyl ester moiety 7} & o] X0l 2H 3} 59 Ao Flo SEd v &
B 2 known compound®]t}. 'H NMR; 2.38(1H, dt, /= 16.6, 7.3 Hz; H-2a), 2.47(1H, dt, J
= 16.6, 7.3 Hz, H-2b), 1.62(2H, quint, /= 7.3 Hz; H-3), 1.30-1.35(2H, m, H-4, H-5, H-6, H-7),
0.90(3H, t, /= 7.1 Hz; H-8), 5.59(1H, d, /= 7.8 Hz; H-1"), 3.60(1H, dd, /= 8.8, 7.8 Hz;
H-2"), 3.61(1H, dd, /= 8.8, 8.6 Hz; H-3") 3.48(1H, dd, /= 9.8, 8.6 Hz; H-4") 3.55(1H, ddd, J
= 9.8, 4.9, 2.0 Hz; H-5") 3.76(1H, dd, /= 11.5, 4.9 Hz; H-6"), 4.14(1H, dd, /= 11.5, 2.0 Hz;
H-6"), 4.55 (1H, d, /= 7.8 Hz, H-1"),

3.18 (1H, dd, /= 9.3, 78 Hz; H-2"), 3.34 OH

(1H, dd, /= 9.3,9.3 Hz; H-3"), 3.26 (11, Hoﬁ
dd, /= 9.3, 8.1 Hz; H-4"), 3.27 (1H, m, HO o ¢
H-5"), 3.67 (1H, dd, /= 12.0, 5.0 Hz; Ho/ﬁ,
H-6") 3.82 (1H, dd, /= 12.0, 2.0 Hz; HO 50 R

H-6"). ®C NMR; 174.0(C-1), 34.9(C-2), o 70(

25.5(C-3), 30.15(C-4), 30.13(C-5), OH

32.88(C-6), 23.7(C-7), 14.5(C-8), 94.0(C-1"), HO 6R = C,H.
82.4(C-2", 77.6(C-3), 70.6(C-4", o 7R =CgHy,
77.6(C-59, 69.4(C-6") 105.6(C-1"), OH

76.0(C-2"), 77.7(C-3"), 71.4(C-4"), 78.0(C-5"), 62.7(C-6"), 104.6(C-1") 75.1 (C-2") 78.2(C-3"),
71.5(C-4""), 78.0 (C-5""), 62.7(C-6"")

Compound 7 (2,6-di- O-(B-D-glucopyranosyl)-1-O-hexanoyl-B-/D-glucopyranose) <
m/z=612.12 ¢} C NMR 2@¥ 2D NMR& 53 +x5 489t 69 w2l 19 &
2o hexanoyl ester moiety , 23} 5 B0 Fr19] e g7t B2 FEHE known

compound©] t}.

RAY
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3. Farshel wA

.

3.1 DPPH (1,1-Diphenyl-1-picrylhydrazyl) radical & &4

A7 9] free radical 2AZA L stable radical?l DPPHel| th3sh 483 SAs= A
HE ARESITH NoniZHE 28, 4% 6719 =S 99% oler=o =o A5}
T =

1000xg/ml, 800ug/ml, 600ug/ml, 400xg/ml, 200ug/ml, 100xg/ml, 20ug/ml, 2ug/mlo] T E=
st om, AlZ9 0.2ml¢ DPPH Solution (4x10-4M/EtOH) 0.8ml & o] H|&o] 1:4(v/v)7}
His ERe F 37°ColA 16w1t WA ek, 526nmel A AAad FdEE Sk on 24

S Hlusty] 98t FUg =9 TroloxE 7Ie=d & A&

DPPH scavenging effect (%)
= [(NxTe] S35 - A8 S35 / U279 F¥=] x 100

3.2 ABTS radical &7A<4

ABTS radical & ©]&3F 32318 =42 100mM potassium phosphate buffer(pH 7.4)&
o]-&3to] 1.0mM<e] AAPH ¢} 2.5mMe] ABTSEHN-& Alx=gt & AAPHSF ABTSE 1:12 49
70°C g2 FxoA 207 2587 WHEAIA ABTS+ & AJAstaL, 734nmel A F3=7F 0.657
0.707} H x5 Z4dalqltt. o] &9 950l s == A% 7} Samples 50 A7t k3
o (50pg/ml, 40ug/ml, 30pg/ml, 20pg/ml, 10ug/ml, Sug/ml, lpg/ml, 0.1pg/ml) vortex=
&3k £ 37°C AlA 1023F HEgA1 7151, 734nmollA] ZAE = SHEE 545t sd3 22

3 A3k Troloxe} v s}t

ABTS radical scavenging activity(%)
= (e 3% - A8 $35%) / dxae F3%] x 100

3.3 TBARS(thiobarbituric acid reactive substance)=%4

ol

TERFE f+i® LDLO AFstes TBARSE of&8te] SA4slon] AeUME Satake
il

o Wye wadshe] gt

tjo

1) LDL®] Ak3}
CuS04 25pmolS &
S 7heko] &3tk & F

o2 (50u¢g/ml, 20ug/ml)e]
o] 4k3lE FEsFSiTh

3l phosphate—buffered saline(pH 7.4) 50méol] LDL (100xg/m) 5mg
TR A3 ZF sample 3 WEHE FEES 50u® Hol HETH
= H

E=7F HA jE F 37°CollA 617 WhgAA FhE]ol &% LDL

2) TBARS =4
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2kshEl LDLol EDTAE 20 golFo] AtstE A7 $ TBARS reagent (15% TCA,
0.0375% TBA, 0.25 N hydrochloric acid)Z z+2} 1ml® FH7Fsle] £33 & 95°C =30 A 30
B2 7tdatar WA AT o] whgalS 3000rpmell A 15%7F AR s & AS oS Fsho]
AEE MDA &5 51onmeolA FAsion tixwoz g FArsARl BHTE &%

gl wm st

LDL oxidation inhibition ratio (%)
= [(Nxae] 535 - A8 §35%) / U=

1o
ol
o
ol
X

—
o
o

3.4 EAAY

APe B8 A& AR5 SAS(SAS 9.1, Cary, NC, USA)E o] gate] #
3} Duncan's multiple range test® o212 7AZ3d9om ZF A5 v

2 7ke] FeldEe p<0.05% a3,

kst &4 SN T DPPH W2 AA dabst &gy Aol & Wi o=A,
AAE Folste] Ao Jtsls AAA 7= =R AR E AL JAA

g zbel ofgh w35 Ashe A8 HEE AREE AL vk DPPHW S 3H4ts)

Aol AARFoAToR QE FdE o] AAo] Gy = ez JikstsS vERd= 3ottt &

AP wHURRE 8 543 2 sishEe] kst 248 ##sty] 9lste] DPPH gt

7 2A%S 543k Figure 139 YERHI ™ 50%2] AAFE 52

S5 ICs08k2 Table 3¢ YetAT. =HZRYH ¢ 8% 2

T
o

o 2
]

Mo 2 ot

0.

MeOH ZFZEo] 93.8+0.2%% 7F¥ =4 uvebda zZ47te] 3322 [7] 83.1+0.2%, [2]
80.940.2%, [4] 63.4+3.3%, [6] 43.9+0.1%, [5] 36.5+2.2%, [3] 30.1+0.8%
Froats Helow BE FRoA SEEt FA7F e THp<0.01). S5tE (217 [7]9
IC50(uM) gk =3k 242} [2] 1284+0.00, [3]1 795140.18, [4] 1365+1.37, [5] 8509+1.70, [6]
331240.07, [7] 763£0.00, & Vel 3% (717 7F8 2 A4S YeldlE AL 7k 4] Aok
shete (4], [7]12 5% oJtuetwtbidal aitstedo] Frlsiolon F &3a2 = 7} st o)A}
7} e AESTHERS THP<0.01). MeOH FE= shet&E (4] gt w57} S71stol wet 3
kst o] Frbete AdE e er A3 sk bl FoatE UEHATHP<0.01). A ¥
of 7VEEHE AHEH dld lox= 100pg/mee] FEoA 99.4+0.1%9] &z 2AES HGS
1 1000pg/mee] s=olA 98.68+0.3%° etz &aAE&S Yol 100ke/ml %= wjet 2
Apol & HolA| kil ol loxol i IC50(uM) k2 25+0.00 &2 71 2 &S YE

o
o
i
i~
oty
i
e
o)
2,
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Atk TS 1000pg/mb EE9] =1 %%% SOOug/mﬁlﬁEO ol lox Bt} ¥ HAAFAI5S
®ol 1000ug/ml F%2 MeOH FEE0] 800ug/ml sxE2] &l lox Bt} ¥& dakslal] 34
= AvvuEba, sekE (2], [7]12 71s=d S sl lox 20pg/mle] sl Feshe
gFakstel ] 37 = Aok = Ak s5E (3], [4], [5], [6] & Haélfd 3l lox2] 20us/
me] EE4F ALt dasE ] 372 Eakd o) Fel lox 2ug/m€ =7F 7= @ikt
= AbshE ] o

B2 o

: o ;3

3
13 1000ug/ml ) ExoA] [2]-[7]19) &eEr nE =

o SEA o] AivtEbithE S ﬁl/\]—g}aﬂ] e Ao A
om 800ug/m §&= AN viges FE=o] dAglEol 42.640.1% 2 e Zleo] |
ste] 6F9 3§E] AT T 717t [2] 47.1+0.1%, [3] 32.9+0.5%, [4] 52.6+£0.1%, [5]
34+0.9%, [6] 36.4£0.2%, [7] 65.9£0.0% = YEF} 1000pg/mie] == e e 245 1
ERui AT

100 A

g0 4

40

Electron donating activity(%)

T T T T T T T T
2 20 100 200 400 OO 800 1000
Conc. (pg/mé)

Figure 13. Electron donating activity

Table 3. Electron donating activity (ICso) of compounds [1]-[6] and trolox

compound ICs0 (uM)
2 1284 + 0.00
3 7951 + 0.19
4 1365 + 1.37
5 8509 + 1.70
6 3312 + 0.07
7 763 = 0.00
Trolox 25 £ 0.00
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(2) ABTS =vz 2784

ABTS radical 2784 & 2-azino-bis ¢ M-S @ 9Fo] & giuzre] 7hio] ZA3dke] it
38S AArstaar &= AR EFEAQ troloxd S vludte] Izl ES A= W
Moz FE259 Fikstd st ABTS+7F &Aoo Moz EME free radical 9
AA AEE FFE o= Yehyo] ABTS+-9] AASH TS SAs= WHolth 2 2o
e =YEEEH 22 543 6359 IdgEY vegS FE5E, trolox? ABTS+-AAEA S H

El

S48t Figure 14 o Yetilom 7t 818-E9] [Csék2 Table 4 o YEFARITE.

120

100

[mu]
=
1

ABTS scavenging activity (%)
= =

]
=
|

Conc, (a9 fud )

Figure 14. ABTS scavenging activity

Table 4. ABTS scavenging activity (ICsp) of compounds [1]-[6] and trolox

compound ICs0 (M)
2 78.2 £ 0.00
3 213.2 £ 0.00
4 60.8 £ 0.00
5 634.8 £ 0.02
6 329.9 £ 0.02
7 38.1 £ 0.00
Trolox 8.7 £ 0.00
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2AZAHAA 7 = ARE-ER= troloxas Spg/mee] el A 99.7£0. 3%4 2AEA
UERe] 7HE ek A2 *é~ Holow m=uURFE 2 $4% A= (6] v5 &4
S 2 ABTS*+-& A8k 4 e HebARE 50ug/meell A 16.0£0. 7%4 Aﬂ s e 4=
= ks o] ofgh Ao s LPE‘r o =yREYH w2 eA4% sekE (3], [B1E vV R &
E=7F el wEh dabsiEel Stk Ads mEoloy 7”4 50pg/mee] & EolA
25.7+0.9%, 12.7+0.4%2] k3 i1slES ol Aow urwo%u} 3 (7] BOﬂg/mﬂ%E

lo i b AN
ru&‘;l i

% o 3 mo o >
mlo

oA 92.0£2.8%2] ABTS+ -2 5S Ho trolox?] Sug/ml 550l %—;‘;‘—a—}—t— arstE S vEhY
2 om ﬁ}fﬂ“ [4]1% 50ug/ml5 o)A 87.1+2.5%9] EM?‘ 2SS 7 E Ae® YERa
sttt [2]2 50ug/mi-s oA 60.3£1.2%°] &}tz 275 7}7% &42& HEEon =

o] uﬂ%% %%%L 57.2%0. 6%4 kst e & 7%1: Ao 2 AHFHAT. 7} e FAtkse
AEw 50pg/ml E=AA [7T1>[41>[21>[31>[61>[5]12 YRRt 6% slgtEe] BE sEolA 3}
=1 FoAkE b}E‘rlﬂMJﬂ(p@ 01). ﬂa 418} WEe FEE[(M]S 5% oFHow
‘%Jﬁ}ﬂﬂﬂ Zﬂo}‘* Aoz PFHAI 7}7te] 5 A}ol o frelatE HATHp<0.01). =g 3}
S+ [2]17[7]19] IC50(M) k2 Z+2t [2] 78.2+0.00, [3] 213.240.00, 60.8+0.00, [5]

[4]
634.840. 02 [6] 329.9+0.02, [7] 38.1+0.00, = Yeh} s}3t& [717F 7P 2 €4S YeERAT
(3) FE=5EH 59 LDLe 2% =4 (TBARS)

TBARSE &3t A d3Atsl A gyl 54 SXAIEAS gk A do] Abste o] &
A w = A @ H4EslE malondialdehyde(MDA) 9} thiobarbituric acid (TBA)7} whgsle] &#-&-41
o] TBARSE A& &=, H—J*—M AEE v Gt akstE S S85k Wolth =
Uz5E 2 547 3= [2]-[7]12] TBARSY] #< Figure 17 o YeERH AT
50ug/mee] wEelA atst &2 (2], [3], [4], [5], [7], [6]9] £o= haste AdS o
ebllt. &= (2] 2 23.3£1.2%9) AES vEUY 7HE & @4 S B3loH 39 (6]
& 10.3%1.1%¢] JAES HEWo wHZ5E 8 543 sitEs 7
e Aoz #AHAY. AT sS &8 248 545t DPPH 233 2y
S &% ABTSE ol&3d AgoA 3= [3]& vokst Aro itst &4
LDL AFstf S = 19.2+
i, 33HE (5], [4]19] HAkst A& 747} 14.620
AL el o 385 [7]= 16.0+ 1.3%2] 34318345 Yehd
11.7£2.7%°] A&S YeEHATE 659 S3HE Aboldd= A °
(p<0.0D), st&= [4], [5], [7] 7Fe] Foak= Il steh= [6]3 HEhE  FE5E Alolol=
O xb= YA %tk 20pg/me sl A Zb shekE ] aabske & (2], [3], [7], [5], [4]1, [
To 8 Fraske A%S yWehdidar, 247 18.0£0.7%, 16.1i0.5%, 15.1+£1.8%, 14.9+1.9%,
1241.1%, 11.1+£0.9%9] %1 qs b}E‘rlﬂ om s [2]7 [7] Atelell A7 Q= Ao R
EFt A RH(p<0.001), 3t&= [3], [5], [7] 2+e] Fefxk= OiM W 3l5E (4], [6]9F WEE F&
& Alololl &= frof A= glSlt.

U
o
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15

LDL oxddation Inhibition ratiof%)
o

EI IS I5 'I? ﬂi I2 1 exltra-:t EH-IIT

conc. (20 s dml )

Figure 15. LDL oxidation inhibition ratio

3.6 12ZH(Dicussion)

Morinda citrifolia=z €] 2] s4g T8 3FES ol &3t gt &4 S #AEs 2
AFAAM = 659 shehEo] BT datst 848 VA E SEHER Ueigon A3 W o
g} 717] o2 @ikl 248 2te oz #AFFEY oyd Ay AdE =y WEe &
%Ol itks) %“é% %l—t—q—t— ATZAAE AT Jor 659 sehEe] wydne] g

6 e [2]-[7]19 = AddATel Yot 1 =71 9

37 w7l o 659 3gES BT fatty acyl glycosided 3F3HE2 315HE [3]9F [5]2 9]

AAA oW MNEAR dd [2]9] =S FE (419 FASE Fx22 g 57 tE A

-O-tetradecanoylphorbol-13-acetate(TPA) 2 5HH =4

ZH7F ol dFHALH =Y FEEC] AL

© 9&&e BES A3} cyclooxygenase(COX)-2

AA aE vEivtar BaE gl o] 28 Aapg B
o3
&

o ABTSE o]£3} in vitro a?ﬂOﬂ/ﬂ 50ug/mlsx 4w 60.3£1.2%9 HuZd 2ASS
Bl 3 TBARSE o] &3 LDL 348} A& 23.3£1.2%% 659 33E 5 71 2
A4S e FatsE S #Ee BE AFdA 659 SIEHE b vy e £
garstE S JMAE Zow #EEY g§E [3]o] mydule ksl Jds] 7ot 3l
T Aoz AZEHL B A dAAFdToR Q] UdF o] xpAle] Ealy = Hw

FAksls & L}E}LH DPPH W< 01%6& A A s5E (2], [7] o] 1000#%/1111%9] |
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o] 1000ug/mbe] &

9 BGPgEE AL W o = Fusels
.

%U

PN

=
Aot

AsAto] ot w4y WEe FEEL phenolic, hydroxy-phenolic compounds,
acids, alcohols, sugars B+ glycosides & X &3slal o WS FEHE9 3itsl 848
phenolic L&l ¢J3te] o] Fojzittar &pgivt. 28t 2 AF9 ARE & uf ohFs 2pA| s}

£ fatty acyl glycoside® 3H4k3} &4 Awpg2 = Ao 2 welth ABTS & o83 radical 27
F4 M =y HEe FEE0] 50u/misEolAM 57.240.6%2) d4EtE S HAE AoR
##=o] DPPHE &% AdZAAdE a e s Bied s [666650ug/m€°ﬂ7\1
16£0.7%° &2A5< L}E]r”a] A Akt o] ofgk Ao = yepwtal, stetE (3], (38 = #t
A Z 50ug/mle) FEONA 25.740.9%, E=oll.7+0.4%2] 23+ datate S EO]—E Ao vy

A}, 3= [766650ug/ml-s 5ol A Zi‘ 8%, A 25.7+% 87.1£2.5%, [2]+= 60.31£1.2%2] &)z
2 E VA= Alew AR EE stgEo] s or Aol T = FHU=
vebfe] 7} skghEo] DPPHE o] &3 ARt ABTSE o] &3 AFdA o W1zt A w33t
Atk TBARSE & A dHAikst A& 54 A= 659 shheo] 242 [2] =8+0.7%% A
O 2 16.1+0.5%, [H= 12£1.1%, [§= 14.9£1.9%, [66 11.120.9%, [76 15.1£1.8%, °] F4ts} &7

S YA =4 DPPHA=ABTSE o] &3} in vitro AgoA @2 4S5 22l 3= [3]9]
+O‘ﬂﬂﬂi & st S et w49 dgtans SEAoR fIEika gz
S AAsE ARl 9%D1+0 =1 BTH#A o] it A8 oz may =
AH] FEES e oS ES %L*Pi}f:'— 5%1+0x14]] 183t om F2lo] oFEHEL
=BT Y ofAH ol E FEE00A 242t 88%, 86%°] 2F3t+0%S LEfITH

O

P

¢}

)

rl

Al WEE F5

sl 2 Aol M = 7HE ol AR e wEdE seE [2]0] 23.311.2%, WEHE F
==°] 11.8£1.9%9] <jAl&s Hol=d 24 A3 A+l Hlste] =y Wea FE5=2 24|
nekstAl yEbd Ae & A= ol AFWHed w2 Aolm Q% Aow A7ty
ofxith
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€ Appendix

'"H and C NMR spectrum of compound 1
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'H and C NMR spectrum of 2
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'"H and C NMR spectrum of 3
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'H and ®C NMR spectrum
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GTEE-HF =13 %aqR-r T - 10RA - T oz =]

|
] | i) g o M U G
6.0 5.5 5.1 A5 4.d 35 3.4 .5 - | 1% .l L5
SRS NF TSN £ G AN e
L | - JL L JJ
1EN 140 LZE oo -1 60 an zn e

'H and *C NMR spectrum of 5
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'H and *C NMR spectrum of 6
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A3 A e Sy geaged 2

7H} (Kava- Piper methysticum)< SEIE G AdollA W25l ot} 7hlels o5 SxE A3
g B ool AT SREAL AFEHEY 2L B E A83 25 4ojA e Ao

2 R AeEl]
SR FHE Aol ASH Pt FAQ AN FLF GBS sha Qo] AwE st
selge frEshs 2 g BAS Ha Qe A0 24 9

NAmEe A& 7R Thke 4B FHR 37171 G ReES hrolFelont S48 24 %
Sk, o] Aol T 223197 Wbe] v deseel e HBolA shhs ge) o e
of GiH FEAE Bl cgAER A gt

7hate] Hl= FRelet A TS 7= ol 2w kavalactonesOl#hs AT SS Frstal gl
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2. w2l % 72EA

ME

(L 717 % Ak

NMR 5742 Bruker AMX-500 717]& AR&ste] 4 2 EHLS F3 500 MHzolA] g4 125
MHzol A 247} ot 22k A3S 93] 283 s TN EE AREste] dojxl 7]1E s o&
3}l o data processinge Varian Al A Al 35+ VNMR softwareZ ARE3}ITE Ado] AFEEH 8
NMR €m+= MeOH-d4o]™ EE 4L 24TCollA o]Fo) 5ty HPLCs= Spectra—physics® Isochrom
isocratic pumpE 41 2 % Rheodyne 7825 injector, Shodex RI detector ~12] 3l linear 2-pen recorder=
A3 semi—prep column (1 X 25 cm), YMC C18 reversed—-phase semi—prep column(l X 25 cm)$} 2}
7}+e] guard column cartridgeE AF&3IATE Mass S48 A4 A] 7|20 SA| JAE o] Ak 2o 9
F5to] o]Fojx o 7]7]e] el JEOL JMS-SX 102A%} JMS-700 high— resolution mass spectrometer
= o] 8359 t}h IR spectrae Mattson GALAXY spectrometerS ©]-8399tt UV spectras Hitachi
U-3210 spectrometerE ©]-83}% 2™ Optical rotation= ® 3.5 X 50 mm cell& ©]-&3to] JASCOALS]
P-1020 Digital polarimeter® =738}t

5,
e

OEEEDIES R

A

Kava Al 5(A3 HE 08KS-16-2)% 20084 4 e %] Kosrae islandoll A A3 8F3I) Alge Al

H SA @A Efolofolim WEAZ & o] oA ERkete] sl (=25 T)ol BaE Ut A
=25 T4 Axste] FEE AA 3L (drt wt 0.96 Kg), MeOH (1.5 L X2)9F CH:Clz (3 L
XD& ARget] 714 FEsIlth 24749 &nlg SHA Fo §e 2FEE0] distd =3
= Zudt 718 A& AASIE ol n-butanol®] & T 16.8ge AHE-

5% aqueous MeOH (1 L)¢} n-hexane (1 L)& AFg3te] A3} ga o] up&
2} S AZAZ A3 14.0g9 F7150] oAt} Reverse—phase columns £31e]

871¢] 8o 2 UFor NMR #4118 &3oto] 8 4014 Kava A8 E40] IS ASR o 4
AT} Fraction 42 7% 1% 3 § §71E4S 35 % aqueous MeOH &2 &A1& o] &35fo] 92 k-
3 HPLC Z¥ (C18 reverse—phase semi—preparative HPLC column) (YMC ODS-AQ, 94+ 217 5 um,
250 x 10 mm (4] x WA), 5455 2 m/min, =45 AE7))AA AZvfE2gTste] 1279
fractions AUt} o] F fraction 52 7Y AE 3 T F71EE S 25 % EtOAC / n-hexane £2]84S
o]-&-3}o] <=4 HPLC Z9 (normal- phase semi—preparative HPLC column) (YMC SIL column, YA} 2]

74 5 um, 250 x 10 mm (Fo] x W4), $E5%E 2 m/min, =4& A&7 FolA HFEE AIZF SAU =
3gE (, BE (,9F 20mg, 30mgs 9= 4 v} Fraction 72 35 % aqueous MeOH &84
o]-g-3}¢] —.’e} HPLC A= (C18 reverse—phase semi—preparative HPLC column) (YMC ODS-AQ, 4A}

A7 5 um, 250 x 10 mm (Ho] x WA), €545 2 ml/min, FAE AZ7) A HEE A7 A4
=2 313HE C, D& 42 ¢F 5.0mg, 4.0mgS €5 4 . Fraction 9+ 30 % aqueous MeOH 8284
£ o] g3le] 94 HPLC A3 (C18 reverse—phase semi—preparative HPLC column) (YMC ODS-AQ, ¢
A A7 5 pm, 250 x 10 mm (Ao] x WA), €55%E 2 ml/min, =4& HE7)EA sishs EE ¢F
17mgE 9 4 Ut} wpx|wo 2 fraction 12 25 % aqueous MeOH £8]-&AZ o] &3te] GA¢

0}04 o] 715 tA
g]
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HPLC A% (C18 reverse—phase semi—preparative HPLC column) (YMC ODS-AQ, 9#} A7 5 um, 250
x 10 mm (Ao] x W74), €&&5 2 m/min, 2E& AS7)dlA SFE FE &F 2.0mg €< F Stk
olgA Aol 65 =2 NMR AdS F3lo] +F2E 43 & 23 dihydrokavain, kavain,

-
cis—yangonin, yangonin, desmethoxyyangonin, flavokavain C 15 & T ATk

o 4
N

0O8KS-16-2

| ext(MeOH =2/CH,Cl;+1)
[ |

BuOH(LS5L) H20(2L)

15%aqMeOH(IL) Hexane(IL)

I | I | I I I I

Frac.l Frac. 2 Frac. 3 Frac. 4 Frac. 5 Fract. & Frac.7 Frac. 8
35% oqM
A B c D E F
20mg 30mg 5.0mg 4.0mg T7mg 2.0mg

Figure 18. Isolation scheme
4) HA=e] +x 24

Al 3% DE PC NMR AR5 HES A3} § 171.6% 114.7 9129 methoxy group FEl
7} AgEY JE 22 AU § 128.4 912 phenyl groupT} § 7.429} 6.42 $1A19l doubleto] &
159.47} 918l d+= lactoned] <14 ¥Ho] Ut} methine?} methyl groupe 2D NMRAE2 HSQC2]
correlations E3l & 4 vk T § 128.4, 7.42, 6.42, 159.4= 2D NMRA &<l HMBC correlationS
B3 & 4= Ak 2% doublete 77} & couling constantE zkal & A} 2D NMRA 2 COSY
9] correlationg &3 ©]-%3to] 9J+ aromatic protonsgl 2L <1 8 & ek C NMR AHEoM %=
7}7vo] o) S|t aromatic upfield methyl B4 peak S¢] @HAETE BC NMRAAE §
114.7, 128.4, 159.4, 171.6, 167.5414 quaternary B-27} 2AE Itk 'H COSY Z~HE#Ho|A] 2289
aromatic protonE©°] M= A4 gl= Aoz alEglon, o3 42 HSQCS HMBC #H&9]
Moz FHEAL (Table 5)
olgfdt EAS wFoR Y 2AME & Ad dAEE DY HHTEE 71X EF KAVA(Pper
methysticum)¥ Qe Ao A&o] Hesth b tAE4] 319E A- C E- Fo] E4E5% 79 ¥
58 49 B4 NMR A14¥S zta 9lom 2D specturmS £9Hste] 2 A3 dihydrokavain,

kavain, cis—yangonin, yangonin, desmethoxyyangonin, flavokavain C 91 A& & 4 JA} (Fig. 3).
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=0
MeO
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MeO OMe O

¢
OH O

F Flavokavain

Figure 19. Isolated compounds

OH

no. Su &c no. &u 6c

2 161.0 9 128.2
3 5.48(1H, d, /= 2.5) 88.6 10 7.46(1H, d, /= 8.5) 129.2
4 171.5 11 6.91(1H, d, /= 8.5) 114.6
5 5.91(1H, d, /= 2.5) 100.7 12 159.3
6 164.4 12-0OCHjs 3.85(3H, s) 56.1
7 6.46(1H, d, / = 15.5) 116.6 4-0OCHjs 3.84(3H, s) 55.6
8 7.42(1H, d, J = 15.0) 135.7

Table 5. Assignment of 'H and "C NMR spectroscopy of compound C
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Dihydrokavain (A) : White crystals (1.17%), mp 58-60 C ; "H NMR (500 MHz, CDCls) § 7.27 (2H, m,
H-11 and H-13), 7.18 (3H, m, H-10, H-12 and H-14), 5.12 (1H, d, /= 1.3 Hz, H-3), 4.34 (1H, m, H-6),
3.70 (3H, s, 4-OCHzs), 2.84 (1H, m, H-8), 2.73 (1H, m, H-8), 2.48 (1H, ddd, /= 1.3, 11.9, 17.0 Hz, H-5),
2.28 (1H, dd, /= 3.9, 17.0 Hz, H-5), 2.11 (1H, m, H-7), 1.91(1H, m, H-7); *C NMR (125 MHz, CDCls)
§ 167.5(C-2), 90.6(C-3), 173.2(C-4), 33.3(C-5), 75.2(C-6), 36.6(C-7), 31.3(C-8), 141.3(C-9), 128.8(C-10),
128.9(C-11), 126.5(C-12), 128.9(C-13), 128.8(C-14), 56.4(15-OCHs)

Kavain (B) : White crystals (0.53%), mp 108-110 C ; 'H NMR (500 MHz, CDCly) § 7.32 (2H, m, H-11
and H-13), 7.25 (2H, m, H-10 and H-14), 7.20 (1H, m, H-12), 6.70 (1H, d, /= 15.9 Hz, H-8), 6.23 (1H,
dd, /= 6.14, 15.9 Hz, H-7), 5.16 (1H, s, H-3), 5.02 (1H, m, H-6), 3.72 (3H, s, H-15), 2.63 (1H, dd, /=
10.7, 17.0 Hz, H-5), 2.51 (1H, dd, /= 17.0, 4.5 Hz, H-5); "°C NMR (125 MHz, CDCly) § 167.0(C-2),
90.8(C-3), 172.8C-4), 33.5(C-5), 76.2(C-6), 126.1(C-7), 133.3(C-8), 136.1(C-9), 127.1(C-10), 129.0(C-11),
128.7(C-12), 129.0(C-13), 127.1(C-14), 56.5(15-OCH3)




Yangonin (D) : Yellow needles (0.4%), mp 152-155 C ; 'H NMR (500MHz, CDCly) § 7.41 (2H, d, /=
8.8 Hz, H-10 and H-14), 6.80 (2H, d, /= 8.8 Hz, H-11 and H-13), 6.74 (1H, d, /= 13.0 Hz, H-8), 5.98
(1H, d, /= 12.5 Hz, H-7), 5.95 (1H, d, /= 2.0 Hz, H-5), 5.46 (1H, d, /= 2.0 Hz, H-3), 3.83 (3H, s,
12-0CHs), 3.78 (3H, s, 4-OCHs). C NMR (125MHz, CDCl) § 171.0(C-4), 164.3(C-6), 160.1(C-2),
159.3(C-12), 137.2(C-7), 13LO(C-8), 128.0(C-9), 119.1(C-7), 114.0(C-10), 102.1(C-5), 89.0(C-3), 56.0(12-OCH,),
55.5(4-OCHj)

Desmethoxyyangonin (E) : White amorphous solid (0.21%), mp 138-140 T ;

'H NMR (500 MHz, CDCls) § 7.48 (2H, m, H-10 and H-14), 7.44 (1H, d, /= 15.9 Hz, H-8), 7.35-7.31
(3H, m, H-11, H-12 and H-13), 6.54 (1H, d, /= 16.0 Hz, H-7), 5.90 (1H, s, H-5), 5.44 (1H, d, /= 14
Hz, H-3), 3.76 (3H, s, H-15); “C NMR(125 MHz, CDCls) § 164.2(C-2), 89.2(C-3), 171.4(C-4), 101.8(C-5),
158.9(C-6), 119.1(C-7), 135.8(C-8), 135.6(C-9), 127.8(C-10), 129.2(C-11), 129.8(C-12), 129.2(C-13), 127.8(C-14),
56.3(15-OCHs)

Flavokavain (F) : White crystalline compound (0.012%), mp 185-188 C ; 'H NMR(CDCls) § 7.72 (1H,
d, /= 16.2 Hz, H-B), 7.65 (1H, d, /= 15.9 Hz, H-a), 7.44 (2H, d, /= 8.6 Hz, H-2 and H-6), 6.82 (2H,
d, /= 8.6 Hz, H-3 and H-5), 6.02 (1H, d, /= 2.3 Hz, H-3"), 5.94 (1H, d, /= 2.2 Hz, H-5'), 3.86 (3H,
s, 6'-OCHa), 3.77 (3H, s, 4'-OCHs)
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€ Appendix

0BKS46-22048q N fre-5-2-ccdc13

'H and *C NMR spectrum of A
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DBKS16-2-20%aq. HeOHre-5-3-p-cic13

08KS16-2-20%aq . HeOHre-5-3-c-cdcl3

ppm

'H and *C NMR spectrum of B
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08KS+16+=2-20%aq. Mre-rp7=1=cdcid

08KS-16-2-20%aq. NeOHra=rpi-1-c-cdc]3

'"H and C NMR spectrum
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08KS-16-2-20%aq Mre-rp7-2-cdc3

0BKS-16-2-20%aq . HeOHre-rp?-2-c-cdc13

'"H and *C NMR spectrum of D

_55_

60 ppn

0

80

100

110

120

130

140

150

160

1

160

pea



-rpd-c-cdc13

8KS-16-2-20%aq Hre

'H and *C NMR spectrum of E
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0BKS-16-2-20%aq. ReOHre-rpld-1-cdc]3

) 08K§~16-2-20%aq . NeOHr e-rpid-1-c-cdcis

'H and C NMR spectrum of F
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