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Abstract: Noni (Morinda citrifolia) has been extensively used as folk medicine by Polynesians for more than 2000 years, which
mainly contains anthraquinones, phenylpropanoids, flavonoids, terpenes, glycosides, and many other compounds. It receives
continuous attention for its variety of medicinal value and health care functions, such as antimicrobial, anti-oxidant, anti-inflammatory,
analgesic, anticancer, immunoregulation, antidiabetic, liver protection, cardiovascular protection, and so on. The recent progress in the
studies of chemical constituents and their pharmacological activities of this plant are reviewed in this paper by systematic literature
research for providing the reference for the further development and comprehensive utilization of the resources of M. citrifolia .
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1 WFERD

HAr o MEI AR 25, ihy fe. s, WL,
OMEETRAL > B4 E T 300 RFMLEY, FENE
FRe. RNZAE. B, mide. SRR, ML,
TR -

L1 ERRAE

2 HOE EARHE TS BRSO
VAT P ) T8I SR ) o T A v A AR S A R B R
T, SR B B A 3 A . FLAE 1962 4, Bowie
WM AR 73 B 453 7 %8 (morindone,
1), #hAEE —Er (soranjidiol, 2). nordamnacanthal
(3). I, Kenichiro 5P TR 120 B 77 v
RIL T RKEREEERLAEY) lucidin (4), 2-F13E-3,
56- — FFEEE (5). 3-F 3 FE (3-hydro-
xymorindone, 6). 5,6-dihydroxylucidin (7). lucidin-
3B-primeveroside (8). morindone-6B-primeveroside
(9). 3-hydroxymorindone-6f-primeveroside (10).
2-methyl-3,5,6-trihy-droxyanthraquinone-63-primeve-
roside (11). 5,6-dihydroxylucidin-3p-primeveroside
(12). 2-FEREE (13). 1- 74 -2~ 1 A R
(14). 3-ZWEAIE-2-HE IR (15). 1-LBEERE
il (16) 2- LB ZE 1B BR (17D diacetylalizarin (18).
2- LR RE-1,3,6- = ST AU R (19). 13,5,
7-W0 2B SR B -2,6- — W AR TR (200 . rubiadin
diacetate (21). lucidin triacetate (22). lucidin-3f-
primeveroside octaacetate (23). morindone triacetate
(24). morindone-6B-primeveroside octaacetate (25).
2-methyl-3,5,6-trihydroxyanthraqui-none triacetate
(26) . 2-methyl-3,5,6-trihydroxyanthraquinone-6[3-
primeveroside ocataacetate (27). 3-hydroxymorindone
tetraacetate (28). 3-hydroxymorindone-6B-primevero-
side nonaacetate (29). 5,6-dihydroxylucidin pentaacetate
(30). 5,6-dihydroxylucidin-3p-primeveroside decaacetate
(B 2,6- - FHE-1,3,5,7-PUFA LR (32).

1993 4, Ohsawa SFCVMETHIIAR A AL 1 FiH
APUMBE IR R RS EY) 5T (damnacanthal,
33). B LAEE XS ETHAR . bt SRSk,
2 MR EEE T RER B S 7-52
F-8-FHAH k-2 BL R (34D %% 2. -1 (morenone 1,
35). %:57MH-2 (morenone 2, 36). physcion-8-O-
[a-L-arabinopyranosyl (1—3)] [B-D-galactopyranosyl
(1—6)]-B-D-galactopyranoside (37 ). K ¥ & H ik
(physcion, 38). 2-F%(JE-1,3,6-—F2 LM (39).

1,8- " FpAk-0-F F L5 FH A L TR (400, 13-
B 2-FEREEIR (4. 1,6- - fRRE-5-FEH-2-H
FEBEE (42). PEEE-1-HIEEE Calizarin-1-methyl
ether, 43). 2-¥2HE-1,8- - 4R Jk-7- F 4 25k PP L AT
(44). morindicinone (45). morindicininone (46)-
- (47). 2-WHIERER (48). 5,15-O0-
dimethylmorindol (49). anthragallol-1,3-dimethylether
( 50 ) . anthragallol-2-methylether ( 51 ) . 6-
hydroxyanthragallol-1,3-dimethylether (52). E2Li;i-5-
F ¥ ( morindone-5-methylether , 53 ) . J% Ji| &
(damnacanthol, 54). #%LE (alizarin, 55). H AR
ALK (rubiadin, 56). 1-FRERR (57). 2-F0H-3-
FEHEEEE (58). lucidin 3-methyl ether (59). 1-¥%
Be2-FESEEER (60). 2-FKE-3-FISEEL AR (61).
6-Frdk-1-FH S JE-2- HHE R (62). 1,2,5-=f2%-3-
HIE R (63). 1,3,6- —Fadk-2-HILREE (64). 1,
5,15-tri-O-methylmorindol (65). 1,5,7-=#%%t-6-F%
Be2- A S AL IR (66). 2- LA HE-1- 2 2L R
(67). 2-HIfEF-1-F2 F B (68) . morindone-6-
methylether (69). digiferruginol-1-methylether-11-O-f-
gentiobioside (70). digiferruginol-11-O-B-primeveroside
(71)-damnacanthol-11-O-B-primeveroside (72 ) 1-methoxy-
2-primeverosyl-oxymethyl-anthraquinone-3-olate (73).
1-hydroxy-2-primeverosyloxymethyl-anthraquinone-3-olate
(74) . 1-hydroxy-5,6-dimethoxy-2-methyl-7-primeverosyl-
oxyanthraquinone(75)- lucidin-3-O-B-D-glucoside(76) .
damnacanthol-3-O-B-D-glucoside ( 77 ) . rubiadin-1-
methyether-3-O-B-primeveroside ( 78 ) . soranjidiol-
6-O-B-primeveroside (79). 1,3-F2%E-2-FFEHIJE
&R (80). 3-FKk-1-F A AE-2- FH A AL F L IR (81D
rubiadin-1-methyl ether (82). 2-Z483E 25E-1-F2 6B
et (83D 1-FHk-2- L TEUE (84) . 2- FHBE AL T2IE (85).
-3 AL TR (86). 1-HIJE-3-FAJLETR (87),
1,3- S EE-2- A L R (88). ibericin (89).
b4k, Wang SEUCMETRIR ORI T 1.3
RS- R k- 6- SR -2 FRE TR (90) 1,3-
TS HIEIE-2,6- AR IR (9D, 1
Be-5- AR (92), 14- - 2- R B R
(93). 23- " F5E-1- A LA (94) . lucidin
1,3-dimethyl ether (95). digiferruginol (96) %§. Lv
B MIETN AR 7 B % E T 3 AMREIR I RIER AL
%) nonin A (97)+ nonin B (98). nonin C (99).
FERNEYIRHZEH LB 1, BARSEH AR 1.
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Fig.1 Parent nucleus and some substituents of anthraquinones and anthraquinones (97—99) in M. citrifolia

R1 EWHIBEEINERELET 1~96)
Table 1 Anthraquinones (1—96) isolated from M. citrifolia

) B ‘
P P/ ST SR
Ry R> R3 R4 Rs Rs R7 Rs
1 OH CH;s H H OH OH H H . gl O 4-59-10
2 OH CH3 H H H OH H H 4
3  OH CHO OH H H H H H R gifi%sRm 4-5,10-11
4 OH CH,OH OH H H H H H EsHE. R 5,10
5 H CH;3 OH H OH OH H H 4% aRm 5
6 OH CH; OH H OH OH H H g 5
7 OH CH.OH OH H OH OH H H 4Rl 5
8§ OH CH:OH  O-prim He H H H H H 4R 5
9 OH CH;3 H H OH O-primHs H H 4% FRm 5
10 OH CH3 OH H OH O-primHs H H  AifEssEssm 5
11 H CH3 OH H OH O-primHs H H 4Rl 5
12 OH CH:OH  O-prim He H OH OH H H 4R 5
13 H CH;3 H H H H H H iR, R 58
14 OAc  CHs H H H H H H  AifEssEssm 5
15 H CH;3 OAc H H H H H 4Rl 5
16 OAc H H H H H H H 4R 5
17 H OAc H H H H H H 4% FRm 5
18 OAc  OAc H H H H H H 4RI 5
19 OAc CH:0Ac OAc H H OAc H H 4R 5
20 OAc  CHs OAc H OAc CH; OAc H  4HfIEFRM 5
21  OAc  CHj OAc H H H H H TR 5
22 OAc  CH:0Ac OAc H H H H H  4ikEIRm 5
23  OAc  CH:0Ac O-primAcs H H H H H 4R 5
24  OAc  CHs H H OAc OAc H H  4HI%sRm 5
25 OAc CHs H H OAc O-primAcs H H 4% FRm 5
26 H CH;s OAc H OAc OAc H H 4RI 5
27 H CH; OAc H OAc O-primAcs H H 4Rl 5
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ZR1
PS5 R b/ SV R
Ri Rz R; R4 Rs Re Rz Rs
28 OAc CHj OAc H OAc  OAc H H Yl s IR 5
29 OAc CH; OAc H OAc  O-primAcs H H YIRS SR 5
30 OAc CH20Ac  OAc H OAc  OAc H H MG W 5
31 OAc CH:0Ac  O-primAcs H OAc  OAc H H YIRS SR 5
32 OH CHs OH H OH  CH; OH H Yl s IR 5
33  OCH; CHO OH H H H H H ics 6
34 H CH; H H H H OH OCH: i 12
35 H CH; OH H H OCH3 H OCH: i 13
36 OH CH; H H H H OCH3 OH ics 13
37 OH H OCH3 H H CH3 H O-bran  HF 6
33 OH H OCH3 H H CH3 H OH iy 6
39 OH OCH; OH H H OH H H LN 14
40 OH CH.OH H H OCH; H H OH Bz, MR 14-15
41 OH OCH; OH H H H H H Bz, MR 14-15
42 OH CHs H H OCHs OH H H LN 14
43 OCH; OH H H H H H H N 8,14
44 OH OCH: H OH H H CH3 H Rk 16
45 OH OH H H H H CHOCHs; OCHs 2 17
46 OCH:; H OCHj3 CHOH H H H H = 18
47 H OH H H H H H = 17
48 H OCHj3 H H H H H H = 17
49 OH CH:0CH; H H OCHs; OH H H Rz, ML T 1822
50 OCH; OH OCH3 H H H H H Rz 18
51 OH OCH; OH H H H H H [k 18
52 OCHs OH OCH3 H H OH H H Pk 18
53 OH OCH; H H OCH; OH H H M RSk 8,18
54 OCHs; CH:0H OH H H H H H vics 7,18
55 OH OH H H H H H H vics 15
56 OH CHs OH H H H H H M W R 7-8
57 OH H H H H H H H vics 15
58 H OH CH:0H H H H H H R 15
59 OH CH:OH OCH3 H H H H H R 15
60 OH OCHs3 H H H H H H R 15
61 H OH OCHj3 H H H H H s 15
62 OCH; CH; H H H OH H H R 15
63 OH OH CH; H OH H H H R 15
64 OH CHs OH H H OH H H R 15
65 OCHs; CH:OCH; H H OCHs OH H H Sz, fpF 11921
W R
66 OH CHOCH; H H OH  OCH; OH H P 20
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%R 1
4’5 RAE b/ Z: 2 R
Ry R2 Rs R4 Rs Rs R~ Rs
67 OH CH>0CH3 H H H H H H Gic! 11
68 OH CHO H H H H H H it} 11
69 OH CH3 H H OH OCH; H H R B R 7,11
70  OCHs; CH20-genti H H H H H H i 23
71 OH CH20-primHe H H H H H H i 23
72 OCHs CH20-primHs OH H H H H H i 23
73  OCHs CH2O-primHs O H H H H H Jics 23
74 OH CHO-primHs O H H H H H s 23
75 OH CH3 H H OCH; OCH; O-prim He H R 23
76 OH CH>0H O-Glu H H H H H i 23
77  OCHs CH:0H O-Glu H H H H H i 23
78 OCHs; CHs O-primHs H H H H H i 23
79 OH CHs H H H O-primHs H H UiRs 23
80 OH CH>0CH3 OH H H H H H Gic! 10
81 OCHs CH>OCH;3 OH H H H H H R 10
82 OCHs; CHs OH H H H H H s 10
83 OH (CH2):0C:Hs H H H H H H JiEs 24
84 OH CH: H H H H H H IR 24
85 H CHO H H H H H H R 8
86 OCHs H OH H H H H H R 8
87 CH; H OH H H H H H R 8
88 OCH; CH20CH; OCH; H H H H H s 8
80 OH CH20C;Hs OH H H H H H s 8
90 OH CH3 OH H OCH:; H CH20CH3 H Wz 7
91 OH CH20CHj3 OH H OCH; H CH>OCH3 H W 7
92 OH OH H H OCH; H H H Wz 7
93 OCH; H H OCH; H H H H Wz 7
94 OCHs H OH H H H H H i 7
95 OCH; CH:OH OCH;3 H H H H H i 7
96 OH CH0H H H H H H H iz 7
12 FREEX 122 FHEEFE RHFTAEE AT R4,

WIS H ZRR R KNS, B 9 MR
K. I ADEEREUL 27T PARERE.
121 KARRE  KARRER Y A A LU
TR M HATAM T XAFAE, W0 %2R i dE
FARAREUI4IS200 (1000 FAMET) (101D, LR
(102). WHHEEZEY (103). FTEEERE22Y (104). X
FREERHEERRR (105). FIERRR R (1060, X))z
FERIEERR FER12 (107) . B-hydroxypropiovanillone!'¥
(108). ZRNPRIS R I ARG K DL 2.

TR R R R Ryt B By B 3 TR E S S
(109); Liu P8 K Deng S5V 5 43 il N v B
RELPHEARR TRESES (110D, FI#F RN LS
B 6,7-—RAFE R (111); Wang Z7 5 IR M R
HOR LA H R RS fraxidin (112D, isofraxidin
(113); Takashima SEBOSF A RR M- AT R 7T, 0 55 5F
% 15 8 b & & & ( pteryxin , 114 )

peucedanocoumarin 111 (115); %% E 4B Youn
GO E ORI T ARESET (1160, RESEH
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OH OH OH
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X X N
O~ "OH O~ "OH 07 ~OCH;
104 105 106
Fig. 2 Phenylpropionic acids isolated from M. citrifolia

OH
HOWO HﬁOWO HO o0.__0 HﬁOWO Homo
¥ = m
H,CO HO HO H;CO & H;CO Z
109 110 111 112

[0}

o o L ;

115 116

_ 1cO 0._0 Hy;CO
0.0 O HCO Z Glo
NS

(17D XM REPIME TS R b o35 2 7 et
¥ (118). xeroboside (119), FEAKLEH WL 3.
123 AREE wEWHMARRALARZHCKRE T
RSL, DEAAEET R, AR B AT 1
Ao ITRIIARNEZR G52R8, DL DY Sk
AL DYS R Y S U R R R A R 2 (3R 2
A 4)
1.3 FEEE

wRN G ZAAAE T YA, 22— RE
B RINA NG Y, WIRAR Z A& 1 B
HATSMEN I R, HEESADESEE T
15 NEEIRWEY), HEYRIE R G WER 3 A
Kl 5.

OCH,

113

o. o Homo Api-(1+6)- Glc-omo
m GleO & H,CO Z

117 118 119

3 IEMTHEEREMNUEY

Fig.3 Coumarins isolated from M. citrifolia

14 BEH

ATV TN 70 B 48 58 i 2R 3L 38 A, b
Malikig 26 A, 5 1A, =i 114
1.4.1  PUGEEBESE AN P K 2 e I
HEREEHA 2 —, ZUERIRAGFE, B2H
C-1 ¥ 5 & W45 5 U B SR . FAAE 1979 4,
Levand Z5I5 AT SR S R I 1 DY 215 4 it 2
T (167), JRERAEMFERRP (168) 1% LML 4
FLPR2T44 (169) WA K E CERIGE . Youn %502
I T TSR R B S AT B R AT RS
=, %€ T 10-dimethoxyfermiloside (162). 9-%-6a-
AR L 70 B T (182). rhodolatouside A (184).
rhodolatouside B (185). ¥R H (186). X%
FRUCE G (187); 7 SR 5 S 73 25
33| T 4-epi-dunnisinin (163); Su ZEHOM TF T F 51
hrEEE T MBS R, B
6a-hydroxyadoxoside ( 164 ) . 6pB,7B-epoxy-8-epi-
splendoside (165). ZEMHEH (166). [ FKHE b

(170a). citrifolinin B epimer a (172). citrifolinin B
epimer b (173). 2 Z B s Mt (176) .
dehydromethoxygaertneroside (178a). & & 7] 7
(179) %§; Samoylenko ZEPTMIERTRITHKILT 4-
FEEEEmERE (171); Sang ZEPIVNIENN TR RIL T
citrifolinin B (174), {HiFHARE, EHHRHLL2
AN EW AL RAAAE, B 174a. 174b; ILA),
citrifoside®” (175). dehydroepoxymethoxygaertnero-
sidel*™ 1 (1772). HUJEFH (180). 6-HEFELE
BHEER (181). TR (183) SFER AL .
FEIE M2, Kamiya FFSHRIE T 1 NS
morindacin (170b), Sang ZZH638URIE T 2 MNEik &
¥y citrifolinoside (177b). citrifolinin A (178b), T
Schripsemal*" I BA I B8 J5 & SCRF A b 3 NS R EAT
BIE, WA =& Ry s ks (170a) .
dehydroepoxymethoxygaertneroside ( 177a ) .
dehydromethoxygaertneroside (178a). L& W45
HKE 6.
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Table 2 Lignans isolated from M. citrifolia
eIk HEM R KR 70k
120 (—)-3,4,3',4'-tetrahydroxy-9,7'B-epoxylignano-7p,9'-lactone g 33
121 (—)-isolariciresinol 2a-O-B-D-glucopyranoside R 25
122 (-)-3,3'-bisdemethylpinoresinol Py, B 21,34-35
123 (-)-pinoresinol s 29
124 lirioresinol B R 33
125 lirioresinol B dimethyl ether R 33
126 (+)-3,4,3',4'-tetrahydroxy-9,7'a-epoxylignano-7a,9’-lactone M. RBsr 21,29
127  (+)-3,3'-bisdemethyltanegool Pou 29
128 (2R,35)-2,3-dihydro-2-(4"-hydroxy-3'-methoxy-phenyl)-3-(hydroxymethyl)-7-methoxy-5- s 25
benzofuranpropapol-4'-O-B-glucopyranoside
129 (7'E),(7R.8S)-3,4,9-trihydroxy-4',7-epoxy-8,3'-oxyneolignan-7'-en-8'-oic acid R 33
130 (7R,8R)-3-methoxy-1'-carboxy-4',7-epoxy-8,3'-oxyneolignan-4,9-diol s 33
131 (7R,8R)-3,4,9-trihydroxy-4',7-epoxy-8,3'-oxyneolignan-1'-al R 33
132 3-methoxy-4-hydroxy-5-[(8'S)-3-methoxy-4-hydroxyphenylpropylalcohol]-£-cinnamicalcohol- 5 5E 25
D-glucopyranoside

133 americanin ¥ 21
134 americanin D R, Fp o 20-21
135 ik Rk 14
136 americanol A R 34
137 Kbz A . RS 21,34
138 americanoic acid A R 34
139 arteminorin D R 33
140 ciwujiatone Uik} 15
141 episesamin 2,6-dicatechol Rz 33
142 isoprincepin R, BT 34
143 isoamericanoic acid A R 20
144  morindolin g 34
145  rel-(70,8p)-3-methoxy-4',7-epoxy-8,3'-oxyneolignan-4,9,9'-triol R 33
146 trans-(3)E-3-(3,4-dihydroxybenzylidene)-5-(3,4-dihydroxyphenyl)-4-(hydroxymethyl) R 33

dihydrofuran-2(3H)-one

142 TR =wER 1S, AR OCREL 1 R
By T B I P o o T T B R M et
2R EEEOPT[(E)-phytol, 188]. =il AfFH IR F e 1
PUPE = 1A, AR HEEER) (189); FF iR ke Y
FIA=M5 34, 254 hederagenin®®” (190). 5%
FRERBOS (191D, BEEPY (192); B3k 3k
=i 74, 439N 3-O-acetylpomolic acid®! (193).
I R SEIRE0 (194) . HEZR 1L 2 LLAIREDO! (clethric
acid, 195) PRAFHIRE (196) RERRFZ'11(197)
L5 DY (198)., IR EEERRIS2152 (199), L
EEH WA T,
1.5 EERE

CNETN 85 T 10 4SRRI EY), 73009 B-

2% IO (200) . H O FE A5 (201)
stigmasta-4-en-3-one*’! (202). stigmasta-4-22-dien-
3-0net*1(203). campesta-5,7,22-trien-3p-01*”1 (204)
B-sitosterol 3-O-B-D-glucopyranoside™” (205). #f%F
MRS (2060, S ES B (207). JH S -22-0-
3-fiE®) (cholest-22-en-3-ol, 208). (24S)-ergost-7-en-
3B-012! (209). th &L LK 8.
1.6 PEEI

W EA KREREERYR, B EiRvT L
BHIN RS P ) & Rl (IR . & U R
TR MEEERE T . SRS A HFRAR
R T A5 FpEEE, HILAHR A6 (£ R S . Zhang
GRS R I TR ERE R EY (2E)-
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122 R =R,=R;=H

123 R,=CH;,R,=R;=H
124 R,=CH3,R,=H,R;=0CH,

120 121 125 R,=R,=CH;,R;=OCH, 126 127

o R
1o OD/\/COOH HO/\[ :©/ 2
R .
: Tyee e
HO

130 R;=OMe,R,=COOH

129 131 R;=OH,R,=CHO HO
o) R
OR OR HO X
o) CHO
HO™ ™ A o Ry wNg HO.
Ho_ A A CL—=Con 10D
OHC™X HO H,CO
o CH,OH 3
136 R,=OH,R,=CH,OH
137 R,=OH,R,=CHO
134 R=H 138 R,=OH,R,=COOH
133 135 R=CH, 139 R;=OMe,R,=COOH 140 141

—OH OH

0
0 OH Ho
O
H, ' o ~on HO
HO e "H o OH X COOH  HO
o HOOC 0 HO McO
i o )®
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Fig. 4 Lignans isolated from M. citrifolia

®3 EWMPHRXLEY

Table 3 Flavonoids isolated from M. citrifolia

%' AR/ B KR 275 3Lk

147  5,7-acacetin-7-O-B-D-(+)-glucopyranoside 1 36

148  5,7-dimethylapigenin-4'-O-B-D-(+)-galactopyranoside 1€ 36

149 AREFE Rk 20

150 7T ZUSENEE. SN SN 21,32,37-38

151  quercetin-3-O-B-D-glucopyranoside i 39

152  nicotifloroside N B 32,39-40

153 quercetin-3-O-B-D-glucopyranosyl-(1—2)-[a-L-rhamnopyranosyl-(1—6)]- - 39
B-D-galacopyranoside

154 kaempferol-3-O-B-D-glucopyranosyl-(1—2)-[a-L-rhamnopyranosyl-(1—6)]- 39
B-D-galacopyranoside

155 iR Rty RE My 28,41-42

156 1M Rk 29

157 L& Rk 41

158 RILER Rt R 26,41

159 KAl R 40

160 Al H Rt Rz 26,41

161 PR Bt 26
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o OH O
HO\_A
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Fig. 5 Flavonoids isolated from M. citrifolia

2,6-dimethyl-6-hydroxyl-oct-2,7-dienoate-2-O-B-D-glu-
(2E)-oct-
2-enoate-2-0-B-D-glucopyranosyl-p-D-glucopyranoside
(211 ). 3-methyl-2-butenol-O-B-D-apiofura-nosyl-(1—
6)-O-B-D-glucopyranosides (219). 3-methyl-but-2-en-
1-yl-B-D-glucopyranosyl-(1—6)-pB-D-glucopyranoside
(220) .
B-D-glucopyranoside (225) . saccharumoside C(250);
Su AFEMWOVN AT R S b 73 B %55 1 Y -0-D- W R R
B (227) 1 EE-B-D-WK AR B (228D % B% (252D
HElE (253); Ffi)a, Bk AREE iz Dyt
FEANT R : (2EAE,7Z)-deca-2,4,7-trienoate-2-O-
B-D-glucopyranosyl-B-D-glucopyranoside (B-D-glucopy-
ranose-2-0-B-D-glucopyranosyl-1-(2E,4E,772)-2,4,7-
decatrienoate)> (212). 1,6-di-O-octanoyl-B-D-glucopy-
ranosel®® (213 ). 1-O-(3'-methyl-but-3'-enyl)-B-D-
glucopyranose!!>27481 (214). 2-methoxy-4-(2"-hydr-
oxylethyl)-phenol-1-O-B-D-glucopyrano-side!*! (215).
2-0O-(B-D-glucopyranosyl)-1-O-(2E,4Z,77)-deca-2,4,7-
( 216 > . 2-O-(B-D-

copyranosyl-B-D-glucopyranoside  ( 210 ) .

benzyl-glucopyranoside (222). hexyl-O-

trienoyl-p-D-glucopyranosel*?!

glucopyranosyl)-1-O-hexanoyl-B-D-gluropyranose!!®!
(217). 2-O-(B-D-glucopyranosyl)-1-0-octanoyl-p-D-
gluropyranose!'”! (218). amyl-1-O-B-D-apiofurano-
syl-1,6-O-B-D-glucopyranoside®> (221). 1ET %-
B-D-MLHR FEHEFF48) (223). canthoside AT (224),
TEEE CH Do) (226) nonioside A~TI2!-37:48:36-59]
(229~248). KEIEHETLPY (249), &1 =ML
A EEF8 (vanillate glucoside, 251). B-D-glucopy-
ranose pentaacetatel®’ (254). tLEWER I 9.
1.7 BERnBER R HEE

HAT, AIATN R B BRI 7 A, 709
A 13 (R)-hydroxy-octadeca-(9Z,11E,15Z)-trienoic acid?*”
(255). CLERM (256). ¥R (257). TR
(258). JllD‘lﬁJr/\ﬁZ}“z@-ﬁﬁéé[“l (259). EJFRERI
(2600, T WRBH (261); 47 B3 % 52 13 211 s 7 1%
MeA 7 A, 2l kAR B R (262D
1-n-butyl-4-(5'-formyl-2'-furyl) methyl
(263 ) .
( 264 ) . 1-n-butyl-4-methyl-3-hydroxysuccinate”!
(265). 2,3-dihydroxypropyl elaidate®% (266). 4-

succinate?”]

1-n-butyl-4-methyl-2-hydroxysuccinate*”!
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Fig. 6 Iridoids isolated from M. citrifolia

Z e 2- ¥ HE -I)’éIEI % fig 29 (267 ). butyl-2-  6-gingerol®?! (271). morintrifolins A3 (272).
hydroxysuccinate™ (268), L& WK 10. morintrifolins B[ (273). % & FREY (274).
1.8 Hfts AHRREE (275 AR (276 X FE A0 (277D
IR H Z MR R HATAEY: 1-5848-5, XEREIEFRREO2 (278), XFHE IR IR (279),
TR 8- TR EEY (269). 2-caffeoyl-  4-FRFE-3-HIAEIELIKHIEERY (280). 2,5- " FF-4-H
3-ketohexulofuranosonic acid y-lactone*?! (270). AR RPN (281), F RIS (282), FH
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Fig. 7 Diterpenoids and triterpenes isolated from M. citrifolia

HO

200 22,23-dihydro
201 22,23-dehydro

202 4,5-dihydro
203 4,5-dehydro

204 205

8 IEMPFHIEFENEY
Fig. 8 Steroids isolated from M. citrifolia

FEl01 (283) WPFRIEFE IR TR (284). &IK
“ R P EERY (285),

W5y B R 5-F3 H R 2B 21 548) (286)
cyclo (leucylprolyl)*¥1(287) . fi£F*%1(cytidine, 288)
decumbic acid®! (289). 2,5-WkiE — FHEEE (290).
e ClOU (291D, a-ZEH WU (292) DU LR
5B 13%(R)-hydroxypheophorbide a methyl ester
(293). 13%(S)-hydroxypheophorbide a methyl ester
(294). 13-epi-phaeophorbide a methyl ester (295).
15'(R)-hydroxypurpurin-7-lactone ~ dimethyl  ester
(296 ). 15'(S)-hydroxypurpurin-7-lactone dimethyl
ester (297). WBEMZRIR a MG (298). Mugkrt &k
2 b HEE (299). BB ERIRER a (300). (L&Y
SER LI 11,

AN, VENN IR 5 20K 18 PR JEIR DA L 2
W E TR,
2 ZHIEEH
2.1 mEEH

WINAAERPiEEM . B4 1956 4,
Atkinson ZE3HRIE T I I REA RANHND 1T G -
PIFEVLT T . S OB E BREE . B A B 4w
A, FEFE H AT BEE T TN A — Ll 2R o an
T, alizarine R &HAL KRR A VILE R
YER o IXECR o R 5] B ) B SRR . IRE . K
NI LA W 8L

Jonel ZEMWEFL R I, VERR I 1 L BE M IFE Ol
B BA — PS8 SR E . #E—20
& KRB, E-Phytol & campesta-5,7,22-trien-3B-ol
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210 211
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L CH,CH,0H  Gle-(1+2)- Gle-O
07 “CqHis G0 Glc—(l—*Z)—Glc—O\n/R
« Api-(16)-Gle-O
R0 Q0L Cis OCH © \/w/
on 1 :
(6] OGlc
217 R=C;H,,
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0 0
11
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I Gle
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o
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Fig. 9 Glucosides isolated from M. citrifolia
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Fig. 10 Fatty acids and esters isolated from M. citrifolia
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PrEfEYE: TERSIR CERIREW R, W, R iR
BIRDUH 5 T BHPEXS BRI H LTS PE . Mhatre 25067)
XFEAIEFE 7 U TR SR 5 RS . /KSR K T
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Fig. 11 Other components isolated from M. citrifolia
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