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Research advances on the saponins of Gynostemma pentaphyllum
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Abstract: Gynostemma pentaphyllum is the example containing ginsenosides ever found from a plant not belonging to Araliaceae.
Pharmacological investigations demonstrated that extracts of this plant exhibited a variety of biological effects, such as nourishment,
anticancer, anti-inflammatory, and cadiovascular effects. To provide references and clinical applications for the further research and

development of G pentaphyllum provides, and to provide relevant biological active ingredients for the scientific approaches, this

review covers the progress about the saponins of G pentaphyllum in recent years.
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Fig. 1 Structure of saponins from G pentaphyllum
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Table 1 First category of saponins from G pentaphyllum
Fa R, R, R; Ry Rs Re R SCHR
p -glcérham
1 -glc®-gle 12 -CH, -H -OH -H -H [4]
gle
6 -glcérham
2 -glc’-rham [ -CH;, -H -OH -H -H [4]
gle
3 -glc’-glc -glc’-glc -CH, -H -OH -H -H [4]
4 -glc®-xyl -glc*-glc -CH,3 -H -OH -H -H (4]
5 -glc®-rham -glc’-glc -CH,3 -H -OH -H -H (4]
-glcérham
6 -glc 12 -CH, -H -OH -H -H [4]
gle
7 -glc®-rham -glc®-rham -CH,3 -H -OH -H -H (4]
8 -glc -glc*-glc -CH; -H -OH -H -H [4]
9 -glc®-xyl -glc -CH; -H -OH -H -H [4]
10 -glc®-rham -glc -CH; -H -OH -H -H (4]
1 -gle -glc®-rham -CH; -H -OH -H -H [4]
12 -glc -glc -CH; -H -OH -H -H [4]
13 -glc®-xyl -H -CH; -H -OH -H -H [4]
14 -glc®-rham -H -CH; -H -OH -H -H (4]
15 -glc®-xyl -glc®-xyl -CH; -H -OH -H -H [5]
16 -glc®-rham -glc®-xyl -CH; -H -OH -H -H [5]
17 -glc®-gle -gle -CH; -H -OH -H -H [5]
18 -glc®-xyl -ara’-glc -CH; -H -OH -H -H [12]
19 -glc®-gle -H -CH, -H -OH -H -H [16]
6 -glcérham
20 -glc’-rham ’1 2 -CH; -H -OH -OH -H [5]
glc
21 -glc®-rham -glc*-glc -CH; -H -OH -OH -H [5]
) -glcérham
22 -glc*-gle ¥ -CH, -H -OH -OH -H [5]
glc
23 -glcb-xyl -H -CH; -H -OH -OH -H [5]
24 -glc®-xyl -glc*-glc -CH; -H -OH -OH -H [14]
2 -glcigle
25 -glc*-gle o -CH; -H -OH -H -H [20]
COCH,COOH
-glcgle
26 -glc | 6 -CH; -H -OH -H -H [20]
COCH,COOH
p -glcigle
27 -glc®-rham o -CH; -H -OH -H -H [20]
COCH,COOH
28 -H -glc*-gle -CH,OH -H -OH -H -H [6]
29 -H (R) -glc®-gle -CH,OH -H -OH -H -H [6]
30 -H (R) -glc*-glc -CHO -H -OH -H -H [6]
31 -H (R) -ara’-glc -CHO -H -OH -H -H [9]
32 -H -ara’-glc -CH,OH -H -OH -H -H [9]
33 -glc®-xyl -glc®-gle -CH,OH -H -OH -H -H [13]
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34 -glcé-xyl -glc -CH,OH -H -OH -H -H [13]
35 -glc®-xyl -H -CH,OH -H -OH -H -H [15]
36 -glc®-rham -H -CH,0OH -H -OH -H -H [15]
37 -glc -glc®-rham -CH,OH -H -OH -H -H [15]
38 -glc -H -CH,0OH -H -OH -H -H [16]
39 -glc®-xyl -glc*-gle -CH,0H -OH -H -H -H [7]
40 -H -glc*-gle -CH,OH -Oglc -H -H -H [7]
41 -H -glc’-glc -CHO -Oglc -H -H -H [7]
42 -H -ara’-glc -CHO -Oglc -H -H -H [8]
43 -glc -ara’-glc -CHO -OH -H -H -H [8]
44 -H -glc’-glc -CH,0OH -H -H -H -H [6]
45 -H -glc*-gle -CHO -H -H -H -H [6]
46 -H -ara’-glc -CHO -H -H -H -H [8]
47 -glc -glc -CH,0H -OH -H -H -H [7]
48 -H -glc’-glc -CH,0H -OH -H -H -H [7]
49 -H -glc -CH,OH -Oglc -H -H -H [7]
50 -H -glc*-gle -CHO -OH -H -H -H [7]
51 -glc®-rham -glc>-glc -CHO -OH -H -H -H [8]
52 -glc®-xyl -glc’-gle -CHO -OH -H -H -H [8]
53 -glc®-rham -ara’-glc -CHO -H -H -H -H [9]
54 -glc®-xyl -ara’-glc -CHO -H -H -H -H [9]
55 -H(20R) -glc*-gle -CH,0OH -H -H -H -H [6]
-ara’rham
56 -H I3 -CHO -Ogle -H -H -H [11]
glc
-ara’rham
57 -H 3 -CHO -Ogle -H -H -H [11]
xyl
58 -H -ara>-rham -CHO -Oglc -H -H -H [11]
59 -glcb-xyl -glc -CH,OH -H -H -H -H [6]
60 -glc®-xyl -glc®-gle -CH,OH -H -H -H -H [13]
61 -glc -glc -CH,0OH -H -H -H -H [15]
-ara’rham
62 -H I3 -CHO -OH -H -H -H [21]
xyl
63 -gle -glc’-gle -CH,0OH -H -H -H -H [22]
64 -glc -glc®-gle -CHO -H -H -H -H [22]
COCH,
-gl 2rh
65 -H ic-ham -CH, -Oglc -H -H -H [23]
xyl
-glcirham
66 -H 13 -CH, -Ogle -H -H -H [23]
xyl
-glc?rham
67 -H 13 -CH, -Ogle -H -H -H [23]
xyl
-ara’rham
68 -H I3 -CH,0OH -Ogle -H -H -H [23]

xyl
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-glc’rham
69 -H 13 -CH,OH -Oglc -H -H -H [23]
xyl
70 -glc®-rham -glc’-glc -CH,0H -H -H -H -H [24]
71 -glc®-rham -glc’-glc -CHO -H -H -H -H [24]
72 -glc -ara’-glc -CHO -H -H -H -H [24]
-glcirham
73 -H '3 -CH; -OH -H -H -H [25]
xyl
-ara’rham p
74 -H ’13 -CH; O-glc-gle -H -H -H [26]
gle
6rham
75 H -é}gzrham -CH, H -0 H H [35]
rham
-ara’rham
76 -H I3 -CH; -Oglc =0 -H -H [26]
gle
-xyl?rham
77 -H [s -CH, -Ogle =0 -H -H [26]
glc
78 -glc -H -CH; -H -OH -H -OH [27]
79 -glc®-rham -H -CH,4 -H -OH -H -OH [27]
80 -glc’-glc -glc>-glc -CH, -H -OH -H -OH [10]
81 -glc®-rham -glc’-glc -CH; -H -OH -H -OH [10]
82 -glc’-glc -glc -CH, -H -OH -H -OH [10]
83 -glc®-rham -gle -CH,4 -H -OH -H -OH [10]
84 -glc -glc®-gle -CH; -H -OH -H -OH [10]
85 -glc®-rham -glc*-gle -CH; -H -OH -OH -OH [11]
86 -H -glc>-glc -CH, -H -OH -H -OH [11]
87 -H (R) -glc*-glc -CH; -H -OH -H -OH [11]
88 -glcb-xyl -glc*-gle -CH, -H -OH -H -OH [12]
89 -glcb-xyl -glc -CH; -H -OH -H -OH [12]
90 -glc®-xyl -H -CH,4 -H -OH -H -OH [12]
91 -glc®-xyl -glc®-gle -CH;, -H -OH -OH -OH [13]
92 -glc®-xyl -glc*-gle -CH,0H -H -H -H -OH [13]
93 -glc®-rham -glc -CH; -H -H -H -OH [15]
94 -glc’-glc -H -CH, -H -OH -H -OH [16]
95 -glcb-xyl -H -CH,4 -H -OH -H -OH [16]
96 -glc®-xyl -H -CH,4 -H -H -H -OH [16]
97 -glc®-xyl -glc -CH;, -H -H -H -OH [28]
98 -glc -glc -CHj; -H -OH -H -OH [29]
99 -glc®-xyl -glc*-glc -CH; -H -OH -H -OH [30]
(l:ooH3
6 - - - - - -
100 gt glc CH; H OH H OH [30]
101 -glc®-rham -glc*-gle -CH; -H =0 -H -OH [22]
102 -glc®-xyl -glc*-gle -CH; -H =0 -H -OH [22]
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Table 2 Second category of saponins from G pentaphyllum

P R; R, R Ry Rs R¢ R, Rg SCHR
103 -H -glc*-gle -CH,4 -H -H -H -H -CH,OH (6]
104 -H (R) -glc®-gle -CH; -H -H -H -H -CH,OH [6]
105 -H (R) -ara’-glc -CH,4 -H -H -H -H -CHO [9]
106 -tham -ara’-glc -CH;, -H -H -OH -Oglc -H [31]

-ara’rham
107 -H I3 -CHO -H -Oglc -O0OH -H -H [32]
Xy
108 -glc®-xyl -glc*-gle -CH; -OH -H -OOH -H -H [23]
-ara’rham
109 -H I3 -CHO -H -OH -OOH -H -H [21]
Xy
-glcirham
110 -H B -CH; -H -Oxyl -OCH,4 -H -H [21]
Xy
-ara*rham
11 -H I3 -CH; =0 -Oglc -OH -H -H [26]
glc

*3 F=XZRER
Table 3 Third category of saponins from G pentaphyllum

s Ry R, R; R4 Rs Re Ry SCHk
112 -glcb-xyl -glc’-glc -H -CH; -OH -H -H [14]
113 -H -ara’-glc -H -CH; -H -Oglc -rham [31]
114 -H -ara’rham -H -CHO -H -Oglc -H
13 [23]
xyl
115 -gle -H -OH -CH;, -OH -H -H [32]
116 -glc®-xyl -glc®-xyl -OH -CH;, -OH -H -OH [28]
R4 TOERRRESEH *5 EAEGRESH
Table 4 Forth category of saponins from G pentaphyllum Table S Fifth category of saponins from G pentaphyllum
117 -tham (5) _ara’-glc CH, [31] 126 OH(S)  -gle xyl © [21]
118 -rham (R) -ara’-gle CH,  [31] 127 -H(S) -gle =xyl [36]
128 -H -gle™-glc ) [36-37]
COCH;Z 2
6 129 -H (R) -gle™-xyl [36-37]
119 -H Hlicirham -CH 33
) ;‘;;/1 3 [33] 130 -OH (R) -glc’-xyl (S) [36-37]
oo 6 BARGRESH
120 -H®) )‘(g,l -CH; [33] Table 6 Sixth category of saponins from G pentaphyllum
-glcirham ha=s R, R, SCHR
121 -H (S) 13 -CH; [33]
xyl -glcixyl
131 -OH 61 (23]
-glcirham xyl
122 -H (R) 13 -CH; [33]
xyl -glcigle
132 -OH 6 [23]
-glcirham xyl
123 -H (S) 13 -CH; [33] 5
gle 133 -OH xyl*-glc [23]
COCH, 134 -OH -glc*-xyl [23]
31 2
124 -H (R) -gIC-rl}e},m -CH,4 [33] 135 -OAc -xyl%-xyl [23]
xyl COCHg 5
136 -OAc -gle™xyl [23]
-ara’rham -glcixyl
125 -H(R) -CHO [34] 137 -OAc 61 [23]

3
xyl xyl
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Table 7 Seventh category of saponins from

R BAERZREEST
Table 9 Ninth category of saponins from

G pentaphyllum G pentaphyllum
75 R, R, R; ik 55 R, R, SCHER
OAc
COCH
-glcirh;m gllc rham
138 -CH; > -H [38] 155 -CH; [38]
xyl Xyl
-ara’rham s
139 -CHO I3 -H [38] -ara-rham
xyl 156 -CHO 13 [38]
xyl
140 CH -araérham OH  [26]
-CH; 3 -
glc .
. £10 BHoRBRESH
-aractham .
141 -CH; I3 =0 [26] Table 10 Twelfth category of saponins from
gle G pentaphyllum
#8 FENLZRERH 5 R, R, R3 Ry SCHR
Table 8 Eighth category of saponins from G pentaphyllum -glctrham
‘ 159  -tham  -rham 12 -OH  [42]
B R, R, R, Ry 201fr ik gle
2
142 H 'a:rii'rham CHO -H [38] 160 -tham  -tham  -glclgle  -OH  [42]
Xy
-glcirham -glctrham
143 H g‘ 31 CH, -H [38] 161 -rham -xyl ;g 2 -OH  [42]
Xy
-glcfrham
;,j A 162 -tham  -rham s -H [42]
144 g cEletham o cpyo [38] gle
ol -glcfrham
163 -rham -glc 12 -H [42]
-ara’rham glc
145  -Et I -CHO -H [38]
X
Y 164 -rtham -gle -glcigle -H [42]
-glcirham
146  -Et 13 -CH; -H [38] .
xyl -glcarham
165 -rham -xyl 12 -H [42]
-lyx2glc gle
147 -H 3 am -CH; -H [39]
2 RE
-ara’rham =
s H o G o oH O B4 %ﬁ?‘éﬁ%\ﬁé&ﬂﬂﬁﬁ%ﬁiﬂkiﬁﬁ, HEE
o RIS U R, HAT E R
149 wBu B ] HQE%EE‘JH%EX?%T*E%)% I H AW B4k
_glcirham GYBERIE . RELBCEHEDTHEEE, WRedt—
-n-B ; -CH -H R 41 < 3 3 25 BT
190 By s O - LML, SR m 1 R B
151 -n-Bu i3 CH; -H (5 [41] ot i | o 2 e ,
xyl /*Eﬁ?yi'%ﬂﬁﬁ@t%ﬁﬁ@mﬁu, X~J?%m)\%§$ﬁ
-ara’rham e AL 3 [ P48 G ke e B AT L X
152 -n-Bu iE -CHO -H @® [41]
" 5% 37k
153  -n-Bu 'a:rii'r Mo cHO H O 5)  [41] (1] X, $AIEH. SO A st e ], e
Xy
24, 2005, 36(1)- 144-146.
2
-ara’rh T B AT O
15 H 5™ CHy -OH [26] (2] hmese, DUtk ke SEEPUPN. WV
xyl Na"K"-ATP i [ 4 1’Fﬂ§&£LKJJjJ%63\$ﬁ []. s
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