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[ Abstract | Summarize the progress on chemical constituents of Salacia in order to provide basis of
developing S. Refer to the related reports of mangiferin with comprehensively analysis and carefully summarize.
Various types of chemical constituents have been obtained from S., including triterpenes, flavonoid glycoside,
sulfonium sulfates, stilbenes, phenolic glycosides and lignans. The sulfonium sulfates and quinonemethide
triterpenoids showed significant anti-hyperglycemia activity, which are worthy of further developing. The various
types of chemical constituents and remarkable activity in anti-hyperglycemia and rheumatism suggested S. should be
further studied.
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WA TR e S AR A 2 o O O S AR 0, B AR LA Al 2 T
BEAT IR X B AE Y B A o R AT B DL R gt — 2P
HR AT NI & R SR AR 2 R 4
1 BERLEY

R WHIE ML, RE iR POESE A A
B AL R B AR TR A IR A
POEELL T W R R R Bk R
ZEMZR A E W L= RS o R A A 3t
124 A, 359 0 H 0, v R DL H A RE . AL EEUR R
e B AR TR PP R Y 5 BIOR e B e B OF) e e B 4
TLER G, A ECk PO ER =l
L1 Rk B PR = A e B = 2 R e R AR
—REEM D, LB ST C, M C,y 5 g il 2 IR
Gy, Gy, Cog, Gy AT HMERE AR, C, 5 €,y , Cp 5 Gy fit
FITE IR A, SR JE U AT IR AE 2 A (6 o 32 4 W R TE 19 i
FREE IS WA 1.

®1 EIREBEYHPARRBE=ELXUEY

No. 659 WAL 5% 3k
1 3B-hydroxyfriedelane Mt A [18]
2 friedel-1-ene-3-one AER [19,20]
3 2-hydroxyfriedelan-3-one N [21]
4 12B-hydroxyfriedelan-3-one Anf [22]

5 15a-hydroxyfriedelan-3-one A,H,0 2 [23-25]

6 16a-hydroxyfriedelan-3-one M B [18]

7 1B,15a-dihydroxyfriedela 3-one H 2% [26]

8 salasones C AZ [27]

9 friedelan-3-one (friedelin) A LAR [21,28]
10 friedelan-3-one-28-al €% [29]

11 friedelan-3-one-29-al E ff [20]

12 friedelan-3-one-29-ol AZZ EMR [21-20]
13 friedelan-3-one-30-al A% [29]

14 28-hydroxyfriedelan-3-one AZE M [29,18]
15 29-hydroxyfriedelan-3-one AR [30]

16 30-hydroxyfriedelan-3-one M A, L# [18,31]
17 maytenoic acid A [23]

18 7,30-dihydroxyfriedelan-3-one L AR [31]

19 21,26-dihydroxyfriedelan-3-one AR [32,30]
20 21,30-dihydroxyfriedelan-3-one A [29]

21 16,28-dihydroxyfriedelan-3-one M & [18]

22 25,28-dihydroxyfriedelan-3-one Q W Jz [33]

23 29-hydroxyfriedelan-3-one-28-al Q B Kz [33]

24 friedelane-1,3-dione AR [34,19]
25 friedelane-3,16-dione M [18]

26 friedelane-3 ,21-dione AZ [29]

27 Ta-hydroxy-friedelane-1,3-dione A MR [19]

28 friedelane-1,3-dione-24-al AR 19

No. fL&4# YA 2% 3k
29 friedelane-1,3-dione-7a-ol AR [35]
30 15a-hydroxyfriedelane-1,3-dione H 2 [25]
31 16a-hydroxyfriedelane-1,3-dione M it [18]
32 26-hydroxy-1,3-friedelanedione AR [36]
33 kotalagenin 16-acetate AR [36]
34 salasones A Az [27]
35 salasones B A% [27]
36 salasones D A2 [23]
37 salasones Az [23]
38 7,24-oxidofiedelane-1,3-dione AR [19,37]
39 25,26-oxidofriedel-1,3-dione AR [37]
40 friedel-14-ene-3-one N [21]
41 15-hydroxy-24-nor-friedel5-ene-1 ,3-dione B ## [37]
42 3-methoxyfriedel-2-ene-1-one I Bz [38]
43 regeol A Az [27]
44 triptocalline A A% [27]
45 salacenonal CH [39]
46 salaspermic acid A% [23]
47 30-hydroxyfriedelan-3-on-28-al Q% [5]
28 R-hemiacetal
48  30-hydroxyfriedelan-3-on-28-al Q= [5]

28S-hemiacetal

T 1 A. S. chinensis (S. prinoides, S. prenoides) ; B. S. oblonga; C. S.
reticulata  var. B-diandra; D.S. crassifolia; E.S. fruticosa; F.S.
macrosperma; G. S. madagascariensis; H. S. beddomei; 1. S. kraussiiy J. S.
petenensis; K. S. campestris; L. S. hainanensis; M. S. elliptica; N. S.
amplifolia ; O. S. euphlebia; P. S. cordata; Q. an undescribed species of
Salacia (£ 2 ~7 [[)) .

1.2 FRa il R JOBR =hG R Ak B AR e B = 1 Rk
A FF L8 = ( quinonemethide triterpenoids) 2§ T+ B &L
T RHSAEEAL A 258 . H AT, B A SOk it 28 B 4k
EVA RN AW A REE, FEFET WK R
(friedelan-3-one, 9) 238 Wi 7% 25 MK, 3E 17 4% 1k i I e 1R
FH LY = DY) O R e R R = R R TR, 2
Wiz J@ M Y k& B 23 Fhoix 2 R e, o om Bk R
(pristimerin) (47) i K\ )2 Je Js A8 W 43 B 45 3 19 1
K™ BT ST S, reticulata,S. macrosperma, S.
crassifolia,S. beddomei, S. kraussii [ f3 Fll 25 17 a3sLI]
KA W A 4 O R T B N B
Pt 2 i A g L T AE TR SE R B, R A D A A
A0 P s ( CML) 4 B A= < B 3 il 1 AT, HE 4 FE AL
AT HE 590 ] B I T-kB (NF-xB) il Ber-Abl 47 6™ . it 2
R Y i SR B AR S5 0 A A e i B R TR R
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6 B =G BEAS B AR A SE A b A-B PRGN LA XS B A
Ptk £, R £ C L W ., Wi HR (47), 5 W
(tingenone) (49) \WIEHER (celastrol) (51) 2 A 2R

AEAE Yo A B AL LA B PR =, AR
S Cop £ B BUFR AP BB, AR MEAL & B I isoiguesterin
(59) ,7EMCEERN b C, £ 7T BEAT #2 2 |  SE UR L HUAN . fb

aE2,
®2 IERABHEVHTHKBRARN=FEELEY
No. fb&W iR/ RH A 2% ik
49 tingenone AZE CHLF 13,20, 41,
LA 92’4 33]
50  22B-hydroxytingenone CHR [20]
51 celastrol C R, IR [20,43]
52 tingenine B A% [13]
53 maytenin K ## [40]
54 20 (-hydroxymaytenin K [40]
55 30-hydroxypristimerin C R [20]
56  20-epi-isoiguesterinol G R [46]
57  isoiguesterinol CHLIAR,GHR  [20,43,46]
58  salacin K 4% [40]
59  isoiguesterin CH,GH [47,63]
60  28-hydroxyisoiguesterin AR [43]
61 28-nor-isoiguesterin- T [43]
17-carbaldehyde
62 17-( methoxycar-bonyl )- T 4 [43]
28-nor-isoiguesterin
63  6-oxoisoiguesterin G R [46]
64  salacia quinonemethide G [45,48 ]
65  salaciquinone CHR [47]
66 netzahualcoyene C AR, K AR [20, 40]
67  netzahualcoyonol TR Rz [33]
68  salaquinone A Az [17]
69  salaquinone B A [13]

L3 P ULEE AR = B, A2 IRy b4
BIAGH) 28 43P ke A, A T L, A
B E TR C, I C, i — SO BB LA, Cop I C
WOBR Sk ak HR B IR, L R 38, 30-dihydroxylup-20
(29)-en-2-one (93) 42 S. chinensis E@F%*E(ﬁ‘f&"ﬁﬁzém s
et 3,
L4 FRORLMAER =M BAZE YA b e
Sy B AR E) 10 F 5 BOR B2 =5, Hoh TR R i AL A
Yy, 75 45 W T (abruslactone A) (104) ™ @ Yk % HL4)
i a4,
L5 SRR IR =G TR e R AR 4 B s
b SR = WAL, S,
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No. L&Y HHA R AL 2% 30k

70 lupeol AKLLAR N [49,18,11]

71 betulin ANp, 2% P [12,50-52]

E S

72 betulinic acid A 12

73 lup-20(29) -en-3( ,15 A [12]
(-diol

74 up-20(29)-ene-3( Al [12]
30-diol

75  3-oxo-lupane-30-al AZE [50]

76 28-hydroxylup20(29)- P % [51]
en-3-one

77 30-hydroxylup-20(29)- P 2% [51]
en-3-one

78 15,28-dihydroxylup20 P %% [51]
(29)-en-3-one

79 1up-20(29)-en-3-om- A If [12]
28-o0l

80 pyracrenic acid P 51

81  3(,20-dihydroxylupane A I} [12]

82 foliasalacins B, A [53]

83 foliasalacins B, A [53]

84 foliasalacins B, At [53]

85  28-hydjroxy-3-0x030- A 2% [50]
lupanoic acid

86 lup-20(29)-en-3-one  H 2% [14]

87  lup-20(29)-en-3,21-  HZE,LAE,N [14.21, 11]
dione (' salacianone)

88 218-hydroxylup20(29)- H 2% [14]
en-3-one ( salacianol)

89 68-hydroxysalacianone H [52]

90 20,29-epoxysalacianone  H [52]

91 3(-hydroxy-lup20(29)- L 48 [21]
en-2-one

92 3(,28-dihydroxy-lup20 L 48 [21]
(29) -en-2-one

93 38,30-dihydroxylup20 A i [-# 4> [54]
(29) -en-2-one

94 3(-hydroxy-20-oxo- A I [12]
30-norlupane

95 29-norlupan-3,20-dione A i} [12]

96 2a,3B-dihydroxylup-20  H 2% [52]
(29) -ene

97 2,3-seco-lup-20(29) -en- L R [21]

2,3-dioic acid
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x4 IEEBEVPFHRRE=FERLEY

No. fL&W YA 2% 3k
98 B-amyrin AZE LA [13,21]
99 oleanoic acid A [12]

100 erythrodiol At [12]

101 38, 22a-dihydroxyolean-12-en-29- A 25 B [13,26]

oic acid (maytenfolic acid)

102 38, 22a-dihydroxyolean-12-en29- A 2% [17]
oic acid

103 foliasalacins C A [53]

104 abruslactone A LR [23]

105  3B-stearyloxy-olean-12-en Motk (8]

106  B-amyrenone A% [13]

107 22a-hydroxy-3-oxoolean-12-en-29- A 2% [13]
oic acid

XS5 AEEBEYTEHGRE=FEXRLEY

No. &9 MY S5 ik
108 3B-hydroxyurs-12-en( a-amyrin) E [10]

109 ursolic acid A AR [12,49]
110 uvaol Anp [12]

111 19a( H) -taraxastane-38,20a-diol A nf [12]

112 isoursenol A [12]

113 tripterygic acid A A% [13]

114 demethylregelin A% [13]

115 3pB-stearyloxyurs-12-en Mot ke [8]

1.6 PUIR=iEJ  Yoshikawa M 2573 B S, chinensis I /14y
B3] foliasalacins A, ~ A, (116 ~119) 4 >k ¥ o 760 Y 31 =
i, R RN IZE ALY Ty AR I =R G, 2
J& ,Zhang Y "ML M Y P > B S F) 3 AF W D B-
friedobaccharane & 42 {1 P4 3F = i foliasalacins D, ~ D, (122-
124) , E4E,SIELA %" N S, hainanensis #3143 B 4 5E
2 AN 3% A DU 3R =8 26,27 -dihydroxy-7 , 24-tirucalladien-3-
one (120) ,24S,25-dihydroxy-triucall-7-en-3-one (121),
1.7 HAb#E2  Masuda H 2P )RS, oblonga #8 o 4y B 14
F| 2 4~ = ¥F ik 19-hydroxyferruginol ( 125 ) 1 lambertic acid
(126) , Morikawa T 2" M S, chinensis 25/ 43 B5 15 %] 3
A K 4 (eudesmane ) #4522 i salasol A (127),B (128),
celahin C (129), Nakamura S 251"V N S. chinensis I o 3L
Ay BB 24 A BEAS2F 241E & H) megastigmane glycosides,
fkEPnEe6,
2 EE%

B G ), AR O ik A 20 TR
S5 NNy e A B B A R 3R BT O 15 A A 60% £ I
PRI ORI i 7 I A 5 5 i R I 2 7 2 v 4
WA R T

*6 IRABREYHTNRERCHBAFTFLEUEY

No. L&Y HLYIFRAL 225 SOk
130 foliasalaciosides A, A H [60]
131 foliasalaciosides A, At

132 foliasalaciosides B, A I

133 foliasalaciosides B, At

134 foliasalaciosides C A

135 foliasalaciosides D A

136 blumenyl C B-D-glucopyranoside At

137 roseoside A A

138 dendranthemoside A A

139 alangioside A A

(6S,7E 9R) -6 ,9-dihydroxy-4,7-
megastigmadien-3-one 9-0-a-
140 A
L-arabinopyranosyl (1—6 ) 8-

D-glucopyranoside

141 icariside B, A I
142 citroside B A I
143 foliasalacioside E; A 60
144 foliasalacioside E, A B
145 foliasalacioside E; A
146 foliasalacioside F At
147 foliasalacioside G A M
148 foliasalacioside H A
149 foliasalacioside T A
150 myrsinionoside D A
151 loliolide B-D-glucopyranoside A
152 ( + ) -abscisyl B-D-glucopyranoside A

1-1 5-(8-hydroxy-1 , 5-dimethyl-3-ox0-6-
153 oxabicyelo[ 3.2. 1] oct-8-yl) 3-methyl2, A I}
4-pentadienoate | , { 1R-[ 1 (, 85 % (27,
4E) ]| -B-D-glucopyranose

MR e C 4 A5 3 23 A28k &9, Ko
B FF (mangiferin) (154) Z4 G2, W TILL—IZ%I’_”QV Vi
0 0 AR R A A L A R £ R
MY & fr e T R E R —
AL S chinensis W H 43 A5 1 A4S BT B9 B B, foliachine-
nosides D (177) "', fbAYWE T,

3 @mE

1997 4, Yoshikawa Mo SN S, reticulata 1R T 4 B 15
F Y salacinol (178) J& N KR Y i r 15 B M5 1 A5
BB oM R R A . A R R
W2 IR 43 F N EL #  , f1 1-deoxy-4-thioarabinofuranosyl cation
F 1’-deoxyerythrosyl-3’-sulfate anion 4 W, Z &, 7 S.
oblonga™** F1 S. chinensis"*™) #3 41 43 85 15 B % b & W
kotalanol (179 ) J& Yoshikawa MU 2 S, reticulata AR 4y
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No. fk&#) HH A R AL 2% Sk
154 mangiferin AZE,CHR, M I B [17,57,8]
155  ( +)-catechin AZE [13]
156  (-)-epicatechin AZE CHL,LAR [13,57,18]
157  (-)-epigallocatechin AZE,CH [13,57]
158  (-)-4'-O-methylepigallocatechin BHR,CH [26,57]
159 (-) -epicatechin-(48—8)-(-) 4’ -0O-epigallocatechin N [58]
160  (-)-epiafzelechin-(4 (—8)-(-) -4'-0O-methylepigallocatechin C IR [57]
161 (-) -epicatechin-(4 (—8) -( -) -4'-0-methylepigallocatechin C IR [57]
162 leucopelargonidin A% [59]
163 rutin A [61]
164  quercetin A [49]
165  quercetin-3'-methylether AR
166  quercetin-3',4'-dimethylether AR
167  kaempferol-4'-methylether AR
168  quercetin 3-O-rutinosyl-7-0-8-D-glucopyranoside A [60]
169 kaempferol 3-0-rutinosyl-7-0-B-D-glucopyranoside A
170 kaempferol 3-0-q-L-rhamnopyranosyl (1—6 ) -8-D-galatopyranosyl-7-0-B-D-glucopyranoside A
171 kaempferol 3-0-(2,6-a-L-dithamnopyranosyl-8-D-glucopyranosyl) -7-0-8-D-glucopyranoside A
172 manghalin A
173 myricetin 3-0-B-D-rutinoside A
174 paeonoside A
175 clitorin A
176 vitexin 0
177  foliachinenosides A [62]

P 2 DB R E Y, H 4 &l 1-deoxyheptosyl-3-
sulfate anion F1 1-deoxy-4-thio-D-arabinofuranosyl sulfonium
cation 1 B4 43 F P9 &R, J A& 140 ] TR A 1) 7% 4 L salacinol
(178) F1BH P % W25 BT % M o W AW AF 7E TS
oblonga 1 S. chinensis' ™ M H . I 4F, Yoshikawa M)
NS, chinensis HRZE T N r B EF] 3 MK ALEG Y,
salaprinol (180 ), ponkoranol ( 181 ) Fl 1-deoxy-4-thio-D-
arabinofuranose (182) ,
4 BFEF

Yoshikawa M 280 S, chinensis 43 85 15 £ £ fh i 1,
foliachinenosides A, ( 188 ), foliachinenosides A, ( 189 ),
foliachinenosides A, ( 190 ), foliachinenosides B, ( 191 ),
foliachinenosides B, (192) ,
5 KEE

ARIERFEAEGY - —F KRG, AR IEY
W P P R AR H I B
HE 2% DL LSA-T KL W B A R 40 Ak R 40 TR e BB, 4 Ak 355 2R o
FE7Y M S, chinensis 25 4> 7% ( + ) -lyoniresinol, ( + )-
isolariciresinol , ( + ) -8-methoxyisolariciresinol """ , & M H: 1 H
4345 foliachinenosides C(193) !,
6 Hihk

B LR A, T2 R R s o e T
M TR BRI G S R kA
7 HiE

)2 e e A E TR e RNV A A A ), BRI

< 234 -

B8 N 2 R P AR S B0 RE S 0 A% e 25 R T IR 9T B
PR R A e, b 2 e AR g 3R I ) 2 A, B
DR W A T2 o PRI MG 4 Sk 4% ] 27 3 % T U2 R )i A 4 Ak 2
JS G R I I00LB ) S5 5 Ak AN T TR B 5T 3k 0 L N
W o DA v S BRI S A R TR P R =g Y A
R AP U 2 A AT R 2 R BB S 00 T (A B R
AT . ABAS R A R RO6 2 HLHRIT 45 O T B 2 A
W BIFIE o VEF A A A5 o] LA L T FF e TAE « DL R B i
PP R TR =8RG 6 28 B A3 S B Y T, PR R X P 28 L A
A e AL P, A SOT S — 20 ) B 22 e S A MW A
Wy R S ml 5 B R A A R R R = R A 5% )R ) — B
AR Y P o 1 SR b T R e I A o LA L o 5
A REE— 20 B 5 fy T R B R Y R A R B R 2 A 4
L B e e, TR — 2D SR T % O M R L S5 A B A, SR
T 22 0 24 B M 3, S T K R 2 e i A 1 g B AR R
WA o Rz, A T B 2 5 TRV R A I B4 0T & AR
LW RN TAEEARS .
(&% k]
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