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Research Progress on Chemical Compositions and Pharmacological Effects of
Tengligen( Actinidiae Chinensis Radix)
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Abstract ; Tengligen ( Actinidiae Chinensis Radix) is the dried root of Zhonghua Mihoutao ( Actinidia chinensis Planch. ) ,a
plant of Actinidia genus in Actinidiaceae. It is a traditional Chinese herb with extensive medicinal values. Tengligen( Actinidiae
Chinensis Radix) contains various active ingredients, 178 species have been identified ,and their structural types are diverse,in-
cluding triterpenoids , phenylpropanoids , flavonoids , steroids , anthraquinones and alkaloids, with triterpenoids as its main compo-
nents (75 species). These ingredients have various pharmacological activities such as anti — tumor, liver protection,anti — inflam-
matory , antiviral , anti — angiogenic, and anti — mutagenic effects. This article provided a review of the current research on the
chemical components and pharmacological effects of Tengligen( Actinidiae Chinensis Radix) ,in order to provide reference for the
in — depth research and clinical application.

Keywords : Tengligen ( Actinidiae Chinensis Radix) ;triterpenoid ; phenylpropanoid ; biological activity ;anti — tumor activity
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1 (2a,38) -2,3,23 - trihydroxyurs - 13(18) - en - 28 - C3,H,405 [6] 33 3 -epi - corosolic acid C3oHyg04 [12]
oic acid 34 23 - hydroxyursolic acid CaoHyg04 (12

2 2a,38,19a,23 - tetrahydroxyurs - 12 - en - 28 - oic acid C3,Hs04 (6]

28 -0 - - D - glucopyranoside

3 2a,3a,23,24 - tetrahydroxyurs - 12 - en - 28 - oic acid C3oHas06 6]
4 2a,3p - dihydroxyurs - 12 - en - 28 - oic acid C39Hug0, [6]
5 2a,3a,24 - trihydroxyurs - 12 - en - 28 - oic acid C30Hug05 (6]
6 2a,3B,23 - trihydroxyurs - 12 - en - 28 - oic acid C3oHyg0s5  [6]
7 2a,38,23 - tihydroxyursa - 12,20 (30) - dien - 28 - C59H,605 (6]
oic acid
2a,3a,19 - trihydroxyurs - 12 - en - 28 - oic acid (C30H4505 [7]
9 2a,3a,23 - trihydroxyurs - 12 - en - 28 - oic acid C3oHyg0s5  [7]
10 asiatic acid C49Hug05 (7]
11 ursolic acid (C30Hug05 (7]
12 2a,3a,19,24 - tetrahydroxyurs - 12 - en - 28 - oic acid C30Hy504 [7]
13 2a,23 - dihydroxylmicromeric acid C3oHu0s  [7]
14 pseudotaraxasterol (C40Hs00 (8]
15 2a,3a,19a,23,24 - pentahydroxyurs - 12 - en - 28 - oic acid C3pH,50; (8]
16 2a,3B,24 - trihydroxyurs - 12 - en - 28 - oic acid C3oHyg0s5  [8]
17 2a,3a,19a,24 - tetrahydroxyurs - 12 - en - 28 - oic acid C3oHys06  [8]
18 2a,3B,19a,23 - tetrahydroxyurs - 12 - en - 28 - oic acid (C3oHug0¢ (8]
19 2a,3a,19a,24 - tetrahydroxyurs - 12 - en - 28 - oic acid C3,Hs0y (8]
28 -0 - - D - glucopyranoside
20 2a,3a,24 - trihydroxyurs — 12,20(30) - dien 28 -oic acid ~ C3oHy605  [8]
21 3-oxo-urs—12 -en-28 - oic acid C39Hu605 (9]
22 2a,3B,23,24 - tetrahydroxyurs - 12 - en - 28 - oic C30Hy504 [9]
23 2q,24 - dihydroxyursolic acid C30H4505 [10]
24 jacoumaric acid (C30Hs60¢ [10]
25 2a,3a,23 - trihydroxyurs - 12,20(30) - dien -28 - oic acid  C3gHyq05 [10]
2 2a,3a,19a,23,24 - pentahydroxyurs - 12 - en - 28 - oic acid  C3pH,50; [11]
27 2a,3B,23 - trihydroxyurs - 12,20(30) - dien 28 - oic acid ~ C39Hy605 [11]
28 2,3,4,6 tetraacetyl - (190 - hydroxy - 20,3, 24 - triace- CsoH,y0p5  [11]
toxyurs — 12 - en - 28 - oyl) - - D - glucopyranoside
29 2a,3B,23 - trihydroxyurs - 13(18) - en - 28 - oic acid CyoHug0s  [11]
30 la,2a,3B, 19, 23 - pentahydroxyurs - 12 - en - 28 - C3,Hy50; [11]
oic acid
31 2a,3p - dihydroxyurs - 12 - en - 28,30 - olide C5,Hyg0, [12]
32 2a,3B,24 - trihydroxyurs - 12 - en - 28,30 - olide C3Hyg0s  [12]

35 3P - hydroxyurs - 12,18 - dien - 28 - oic acid

]
C30H4603 :12]
36 2a,3a,23 - tihydroxyursa - 12,20 (30) - dien - 28 - ]

Caollye0s  [12

oic acid
37 2a - hydroxyursolic acid C30Hg04 (5]
38 2a,24 - dihydroxyursolic acid C30Hag05 (5]
39 3B -0 -acetylursolic acid CpollsgOy  [5]
40 euscaphic acid C30Hy505 (5]

41 2a,3a,23,24 - tetrahydroxyursa - 12,20(30) - dien =28 = C5yHy604 [13]

oic acid
42 2a,3a,24 - tihydroxyursa - 12,20 (30) - dien - 28 - C3oH,05  [13]

oic acid
43 2a,3B,23,24 - tetrahydroxyurs - 12 - en - 28 - oic acid C3oHyg06 [13]
44 3 - hydroxyurs - 12 - en - 28 - oic acid C30H4505 [13]
45 28,3a,23 - trihydroxyurs - 12 - en - 28 - oic acid C3oHyg0s  [13]
46 2B,3p,23 - trihydroxyurs - 12 - en - 28 - oic acid CyHys0s  [13]
47 fupenzic acid C30H405 [14]
48 2a,3a,24 - trihydroxyurs - 12 - en - 23,28 - dioic acid C3Hy60, [15]
49 esculentic acid C30Hy505 [15]
50 nigaichigoside F1 Cy6Hss0yy [15]
51 23 - hydroxytormentic acid C30Hig06 [15]
52 2a,3B,19a - trihydroxyurs - 12 - ene - 23,28 - dioic acid - C3,Hyg0g  [15]

23 - methylester

CyoHs,0;  [15]
CyoHs,0;  [15]
CpoHyyOg [15]

53 3 -0 - trans - p - coumaroyl tormentic acid

54 3-0-cis - p - coumaroyl tormentic acid

55 2a,3a,23,24 - tetrahydroxyursa - 12,20(30) - dien - 28 -
oic acid

56 3p,23 - dihydroxy - I - ox0 - 30 - norolean - 12,20(29) -
dien - 28 - oic acid

57 actinidic acid

58 38,23 - dihydroxy - 30 - norolean - 12,20(29) - dien - 28 -
oic acid

59 30-0-pB - D - glucopyranosyloxy - 2a, 3a, 24 - tri- CyHeg0p6  [16]
hydroxyurs - 12,18 - diene - 28 - oic acid 0 - § - D - gluco-

C29H4404 : 15]

Coolly0s [15]
Coolyy0y  [15]

pyranosyl ester
60 2a,3B,23,30 - tetrahydroxyurs - 12,18 - diene - 28 - oic  C3Hs560;,  [16]

acid 0 - B - D - glucopyranosyl ester
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i 2 Rj=z-Ol R,=AO0H Ry=0H R=H R&=OH R=fD-Glc
3 R;=¢:0l1l Ry-aOll Ry-OH Ry-Ol1 ReH Rl
4 R=2:0H Ry=AOH Ry=H R;=H Rs-H RH
5 R=¢-0l1 Ry=a-011 Ry=11 Ry=OIl Re=11 Re=11 11 Ry=H R=H Ry=FOH R-Me Re-Me
6 Ri=c-OH Ry=3OH Ry=OH Ry=H Rg=H R,=H 12 Ry=011 Ry=0Il Ry=cxOll Rg=Me Re=CILOI
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HOHC™ Th,0n
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HOILE T1L,011

26

HO,
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HOH,C HOHC
29 30

] 33 Ri-aOll Ry Ol Ryl Ryl Rl
34 R=#OH Ry=H Ry=OH Ry=H R¢=H 35 36

HO,,

1o’

Ry Y 41 Ry=a-Oll Ry-CIL,011 Ry=C1L01
42 R=-OH Ry-Me Ry=CHOH

R R 37 R=O11 Ry=011 Ry=Clly Re=Clly
38 R-O1l Ry-Oll Ry-Clly Ry-C1LO11
39 Ry=H Ry=CH,CO, Ry=CHy Ry=CHy

0011

£ R-@0l Ry 011 Ry-CHLOH Ry-CILOH Re-l1 pu prspamte el
44 R=H Ry=OH R;=Me Ry=Mec Rs=H LRk )
45 R=AOI1 Ry=a-Oll Ry=CHLOIl Ry=Me
46 Ry=BOH Ry-OH Ry=CH.OH R¢-Me Rs

1!0\

50 Rj=40H Ry=CH;OH R3=Clly Ry=D-Glc 55 Ry-1l Ry-a-Oll Ry aun R4 Cll.

51 Ri=B01 Ry=CILOH Ry=Clly Ry=H 56 Ry=oxo Ry=H Ry=4-0l

52 R;=fOH Ry=CHOH Ry=COOCH; Re=H 57 BRIl Ry a0l Ry ﬂﬂll Ry=Clly R 1o
53 Ry=3-C-trans-p-coumaroyl Ry=Ry=CIl; Ry=11 S8 Ry=11 Ry=H Ry=AOH R=CH; R.—clmu o'

54 R;3-G-cis-p-coumaroyl Ry Ry-Clly Ry-11

2 AU 5 e A A
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61  12a - chloro - 2,38, 138,23 - tetrahydroxyolean - 28 - oic  C5 (6] 69 3P - hydroxyolean - 12 - en - 28 - oic acid C3oH,505 [13]
acid - 13 - lactone H,,C10; 70 spathodic acid -28 - 0 - 8 - D - glucopyranoside C3,Hs00, [14]
62 2a,3p,19 - trihydroxyolean - 12 - en 28 - oic acid CaolegOs — [7] 71 3-0x0-9(11),12 - diene -30 - oic acid CHasO3  [14]
63 oleanolic acid (C30Hug05 (7] 72 3-B - (2 - carhoxy benzoyloxy) oleanolic acid C35Hs,04 [14]
64 3B -0 - acetyloleanolic acid CpHse0,  [7] 73 2a,38,194,23,24 - pentahydroxy - 12 - oleanen - 28 - oic  C3oH500  [15]
65 2a,3B - dihydroxyolean - 12 - en - 28 - oic acid CioHys0y  [8] acid 28 - B - D - glucopyranosyl
66 2a,3a,24 - trihydroxyolean - 12 - en - 28 - oic acid C49Hug05 [8] 74 maslinic acid CaoHyg04 [15]
67  2a - hydroxyoleanolic acid (C30Hug04 (5] 75 oeanic acid C30Ha505 [15]
68  2a,3B - dyhydroxyolean - 12 - en - 28 - oic acid C30Hyg04 [13]

65 Ry=c-OH R;=A-OH R3=CH, 67
62 R=OH B=OH Ry=fOH Re=Me 66 R;=a-OH Ry=a-OH Ry=CH,OH
63 R;=H Ry=H Ry=FOH Ry=Me ? e
64 R;=H Ry=H Ry=$-COOCH; Ry=Me

68 R=OH Ry=4-OH Ry=Mc
69 Ry=H R,=4-OH R;=Me

70

o

G)ko
Z>coon

73 Ry=a-OH Ry=CH,0H Ry=CH,0H Ry=a-OH Rs=p-D-Gle
74 Ry=a-OH Ry=CH; Ry=CH; Ry=H Rg=H
75 Rj=H Ry=CH; Ry=CH; Ry=H Rs=H

B3 BRI TR RO e RS A
1.3 HHE X RERZ R 2 — R (0 I, 28 A A O Rl e = B D 3 R T
WHIEAL YIS AT AR — R EY, A e BRRUR B S AL & W R 2 ) BB IR B ek
3 OBRMPRIRNRSE

H5 famam wEX BER ||HY feaysan ELX SER
76 5 - hydroxy -6 - methoxy -7 - 0 - - D - glucosyl coumarin ~ CyH;509  [12] 92 isofraxoside CyiHp0,  [19]
77 1-0-(B-D-glucosyl) =2 - [2 - methoxy -4 - (0 - CjoHy00,0  [12] 93 5 - methoxy - coumarin -7 - 0 - B - D - glycosidase Cyolpn0yy  [14]

hydroxypropyl) — phenoxy | - propan -3 - ol 94 fraxin CizHio06 [15]
78 dihydrodehydrodiconiferyl alcohol 4’ - 0 - B = D - glucopyr-  C,H,,04 [15] 95 6" - Acetoxy - 8 - B - D - glucopyranosyloxy - 7 - hydroxy - C,H,,04 [15]

anoside 6 - methoxy - coumarin
79 dihydrodehydrodiconiferyl alcohol 4" - O - B - D - xylopyrano-  C,sHy50¢ [15] 96 p - coumaric acid Colg0s [20]

side 97 1-0 - caffeoylquinic acid Ci6Hi1509 [20]
80 p - hydroxybenzoic acid CoHgO5 [17] 98 5-0-p - coumaroylquinic acid Ci6Hi50g [20]
81  fraxetin CyoHgOs5 [18] 99 4-0-p - coumaroylquinic acid CieHig05  [20]
82 6,7 - dihydroxycoumarin CoHg0, (18] 100 1'-0-p- coumaroylquinic acid Ci6M1505 [20]
83 chlorogenic acid CiHig09  [19] 101 3,4 -0 - dicaffeoylquinic acid CysHp01,  [20]
84 cryptochlorogenic acid Ci6Hig0g  [19] 102 3,5-0 - dicaffeoylquinic acid CysHp0yp  [20]
85 neochlorogenic acid Ci6H 1509 [19] 103 4,5 -0 - dicaffeoylquinic acid Castlog01p [20]
86 3 -0 - coumaroylquinic acid C1H50g [19] 104 esculetin -6 -0 - B - D - glucoside Cy5Hi609 [20]
87 caffeic acid CoHg0, [19] 105 esculetin CoHg0,4 [20]
88 trans - phydroxycinnamic acid CoHg0, [19] 106 scopoletin -7 - 0 - B = D - glucoside (scoplin) CieHig0y  [20]
89 esculin Cy6H 508 [19] 107 scopoletin C1oHg04 [20]
90 scopoletin CoHg0, [19] 108 fraxetin -7 -0 - B - D - glucoside (isofraxoside) CieHig019  [20]
91 scopolin CiHig09  [19] 109 scopoletin -7 - 0 - glucose - 0 - xyloseb CoiHp0i5 [20]
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76 78 R=AD-Gle
7 79 R=A-D-Xyl
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OH OCH;
55 on OCH;
89 9
OCH; Ry
HO__ @\/\”/

0
R,0, Y on
RO 'OR,
OR;

97 R,=caffeoyl R,=H R3;=H R4=H

98 R,;=H R,=p-coumaroyl R;=H R,=H
99 R;=H Ry=H Rj=p-coumaroyl R4=H
100 R;=p-coumaroyl R,=H Ry;=H R4=H
101 R;=H R,=H Rj;=caffeoyl R,=caffeoyl
102 Rj=H R,=caffeoyl Rj=caffeoyl R;=H
103 R, =caffeoyl Ry=caffeoyl Ry=H R4=H

94 R;=H R,=OCH; Ry=OH Ry=AD-Glc
95 R;=H R,=OCHj3 R3;=OH R =6'"-acetoxy-/AD-Glc

104 R=H R,=H Ry=Glc

105 R=H R,=H Ry=H

106 R=H R,=Glc Ry=CHj
107 R=H Ry=H Ry=CHj

108 R,=OH R,=Glc Ry=CH;
109 R;=H Ry=Gle-Xyl Ry=CHj

B4 AR TN R L
WEW, N E B %E T 6 MR . BG4
PR B 2Ry 5 Tkl 6.

PENBEFUR Ay Es 18 ME A Y. AR & WA TR M 454
A3 4 FE S5,

1.4 Rk 1.5 BEm#
ERUR P RS F 2R B - A BB 98 MFRR I A MR M b 2 B i T o R AL AW R AR B 4
x4 AP B
G5 feaynsams e BEUR || %5 feysam EX BEOR
110 4,4” - dihydroxyl - dihydrochalcone -2" =0 =B -D - gluco- C;;H,40  [8] 119 () - epi - catechin(48—8) ( - ) - epi - catechin CyoHas01,  [23]
pyranoside 120 ( +) -afzelechin(4—8) ( +) - afzelechin CysHag0pg  [23]
111 (=) -epi - catechin CisHi 06 [12] 121 ( +) - catechin(4p—8) ( +) - catechin CyiHp0yy [23]
112 (+) -catechin CisHi 06  [12] 122 (+) - catechins =7 - phytol Caolag01p  [14]
113 formononelin Cielp0,  [21] 123 procyanidin B2 CysHze0ig [15]
114 biochnain A C1H1205 [21] 124 procyanidin Cl CaoHps0y  [15]
115 7,4’ - dihydroxyflavone CysH004 [22] 125 catechin - 0 = D - glucopyranoside CaoHae01,  [20]
116 ( -) - epi - afzelechin CysH 405 [23] 126 procyanidin dimers (B type) CaoHae019  [20]
117 ( +) - afzelechin CysH 405 [23] 127 procyanidin trimers CaoHps0y,  [20]
118 ( -) -epi - afzelechin(4B—8) ( - ) - epi - afzelechin C35Hs,06 [23]

34
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OH oH
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oH oH
110 OH OH

112 113

HO
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OH OH
114 O 16 OH  yyq
OH
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o OH OH
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118 R=H R 120 R=H 122
K 119 R=OH 121 R=OH
'OH
OH
125
OH
OH
OH “oH
oH
126 127
5 AR Ty B 2 f =
F5 AR PG R 6 THERLA A B S
G5 amam s S 4 WEmAH ¥ SE
128 3P - hydroxystigmast -5 - en =7 - one CooHyg0y  [6] 134 physcion CigHp0s5  [24]
129 B - sitosterol CoHs00 9] 135 emodin C1sH1005 [24]
130 B - daucosterol C3sHeo0s 9] 136 emodin -8 -0 - B - D - glucoside CHp0,  [24]
131 stigmastane -3 ,6a - diol (CyoHs,0, [10] 137 questin Cy6H;205 [24]
132 sitoindoside [ Cs1Hoo04 [10] 138 1,3,8 - trihydroxy - 6 - hydroxymethylanthraquinone Cy5H;006 [24]
133 (22E,24R) - ergosta-4,6,8(14) ,22 - tetraen - 3 - one (CrgH400 [5] 139 thein C5Hg04 [24]
Fr M A L3R 6 FIIE T 1.7 Hfbk

1.6 4wk
MBERAR IR B S E T 6 MEYIMEA G Y. Ak
BWATE SR AR T N 8.

HARE W2 Fr At X2 8 FlE 9.

2 HEF

B B2 DF TR ], BERR B A DU AR ITF TR Bt
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128 é“"[ ’ ol 131
[ A~ 0. ()) S A
o Y g
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B 6 JHERLAR b £ R g5 =
OR, O OH W) BT ANEE N Eca - 109 U T-ALHI K2R, 4R E
O‘O /N, IE T EEZG O nT 3 85% LA BRI AR A= K, Ik =8 F 2 Bk
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