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Abstract  Curcuma wenywjin as one of the eight Daodi-herbs in Zhejiang province is widely used. It has the effects of eliminating
stasis and dissipating mass moving Qi and activating blood and clearing heart and relieving depression. Modern studies have shown
that it has antitumor anti-<inflammatory anti-oxidation  anti-thrombus and liver-protecting effects and mainly contains
sesquiterpenoids monoterpenoids diterpenoids and curcumins. This paper reviews the research progress in the chemical constituents
and pharmacological effects of C. wenyujin in the last decade discusses the modern clinical applications combined with the traditional
efficacy and predicts its quality markers ( Q-markers) from plant consanguinity medicinal properties efficacy processing and

measurability of chemical components based on the theory of Q-markers so as to provide a reference for the establishment of a scientific

2023-04-01
(81973635)
E-mail: zengzhaowu@ hznu.edu.cn; *

E-mail: tianxie@ hznu.edu.cn

E-mail: 854804140@ qq.com
5419



2023 10 | 48 20

Vol. 48 No.20 | October 2023

quality evaluation system and the research and application of this herb in the future.
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Table 1  Sesquiterpenoides in Curcuma wenyujin
No.
1 ( curdione) I . CisHy0, 943
2 ( neocurdione) I N Cy5H,,0, 10-11
3 ( trans trans-germacrone) I N CsH,,0 9
4 ( cis trans—germacrone) I . C,sH,,0 1
5 (1R 10R) { =) 4 10~dihydrocurdione I . CisHy0y 11
6 ( glechomanolide) I . CisHypO, 11
7 (4S 5S) -germacrone4 5-epoxide I . Cy5Hy 05 10
8 (1R 10R) epoxy< =) 4 10-dihydrocurdione I CisH, 0, 145
9 germacrone- 10-epoxide I CisHpO, 10
10 curcuminol G I CisHg0, 16
11 curdionolide A I Cy5H,y,0, 17-18
12 curdionolide B I CisHypO; 18419
13 curdionolide C I CisHyNO, 18
14 wenjine I CisHpOs 20
15 wenyujinin J I CisHpO; 21
16 wenyujinin K I CysH50, 21
17 (15 105) (4S 55) -sermacrone—l( 10) 4~diepoxide I CisH,y0, 21
18 acruginolactone I CisHypOy 22
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No.

19 (1E 47) 8-hydroxy-6-oxogermacra—l( 10) 4 7( 11) 4rieno-12 8-actone I CH0, 22
20 13-hydroxygermacrone I CisH,u0, 23
21 germacrene D I CysHy, 24

22 germacrone-1( 10) 4 7( 11) -riepoxide I CsH,,0, 20

23 ( furanodiene) I C15HyO 25

24 curcuminoel G I CisHyO, 26

25 curcuminol H I CisHypO, 26

26 ( alismoxide) i CisHyO, 22

27 ( curcumol) I CsH,,0, 10 13
28 ( procurcumendl) I CisHy0, 19 22
29 ( zedoarondiol) i CisHy0y 13 27
30 ( isoprocurcumenol) | Cy5H,,0, 11

31 ( isozedoarondiol) | Cy5H,, 04 13 27
32 aerugidiol I CisHyp0, 1327
33 curcumenol i CisHypO, 19

34 curcumadiol | C5H,60, 28

35 4-epi-curcumenoel | Cy5sH,, 0, 28

36 epiprocurcumenol I CsH,,0, 29

37 procurcumadiol i CisHpO; 30
38  gweicurculactone I CsH,0, 28

39 isocurcumol | Cy5H,,0, 31

40 isocurcumenol | C5sH, 0, 32

41 neocurcumenol I CisHyp0, 33

42 phacocaulisin A I CisHyOs 34

43 phaeocaulisin B | Cy5sH,,0, 34

44 phacocaulisin C I CisHpO, 34

45 phaeocaulisin D I Ci5Hy05 34

46 phacocaulisin E i CisHyO; 34

47 phaeocaulisin F I Ci5H,, 05 34

48 phaeocaulisin G | Cy5H,0, 34

49 phaeocaulisin H | Cy5H,y, 05 34

50 phacocaulisin I I CisHyO, 34

51  phacocaulisin J I CoH;0, 34

52 wenyujinin A | Cy5H,, 04 35

53 wenyujinin B | Cy5H,, 04 35

54 wenyujinin F I CsH;30, 35

55 wenyujinin G i CisHypOs 35

56 wenyujinin H i CisHpOy 35

57 wenyujinin | | Cy5H,, 04 35

58 wenyujinin Q | Cy5H,, 05 35

59 wenyujinin R I CisH,0, 35

60  zedoalactone A I CisHy0, 27

61 zedoalactone C | Cy5sH,,0, 27

62 zedoarolide B | Cy5H,, 05 27
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1
No.
63 zedoalactone B C,5Hy, 04 27
64 zedoalactone D C,5Hy, 05 19
65 1-epihydroxy-zedoalactone D C,5Hy, 05 36
66 zedoalactone E C,sHy,0, 19
67 zedoalactone F C,sH 40, 19
68 zedoalactone H C,sHy,0, 37
69 1S 45 55 10R) -sozedoarondiol C,5Hy, 0, 37

C,sH,,0, 19
C,5H,,0, 38
C,sH,60, 38

71

(
70 (1S 4S 5S 10R) —zedoarondiol
( +) =edoalactone A

(

72 48) -4-hydroxy-gweicurculactone
73 phasalvione C,sHy 0, 28
C,sH,, 0, 30
C,sH 504 30
C,sHy0, 31
C,sHy, 0, 31
C,sHy 0, 37
C,sHy 0, 39
C,5Hy 05 38

74 8 9-seco-4B-hydroxy-1a 58H-7( 11) -guaen-8 10-olide

75 la 8a-epidioxy<4a-hydroxy-SaH-guai-7( 11) 9-dien-12 8-olide
76 8a-hydroxy-la 48 7BH-guai-10( 15) -en-58 8B-endoxide

77 78 8a-dihydroxy-da 4aH-guai-10( 15) -en-58 8B-endoxide

78 (1R 4R 5S 7S) -curwenyujinone

79 12-hydroxycurcumenol

80 (IR 4R 5S 10S) -zedoalactone B

81 18 4B 10B-rihydroxy-58H-guai-7( 11) 8-dien-2 8-olide Cy5H,y,05 40
82 4a 10a-dihydroxy-1 5 8B8H-guai-7( 11) -en-12 8-olide Cy5H,,0, 40

83 4B-hydroxy-58H-guai-1( 10) 7( 11) 8-rien-2 8-olide CsH 305 40

84 la 8a-epidioxy4a-hydroxy-5aH-guai-7( 11) 9-dien-2 8-olide CHy 05 40
85 curcumalactone C,5H,,0, 41
86 curcuzedoalide C,5Hy, 0, 39
87 curcumanolide A C,5sHy 0, 39
88 curcumanolide B CisH,0, 39
89 gajutsulactone A CysHy0, 39
90 gajutsulactone B CisH,,0, 39
91 7-epicurcumalactone C;sH,,0, 32
92 ( curcumadione) . C15Hp0, 14
93 curcumadionol Cy5Hy 04 42

94 butenolide Il CsH,,04 32

95 curcodione C,sH,0, 42
96 curcolide Ci5Hy 05 42
97 curcolonol C,sH,,0, 42
C15Hy 04 43
C15Hy0, 39

C1sHy0, 44

98 codonolactone
99 cyperusol C

100 neolitamone A
101 voleneol Ci5Hy60, 43
102 wenyujinlactone A Cy5H,, 05 13

103 (Z) 4B 4a-dihydroxy-5a 88( H) -eudesm-7( 11) -en-12 8-olide CsH,,0, 52

= 2 = 2 < 2 < 2 <2 < <2 2 2 2 52 B 5§ E § B = 9 =2 525 =2 =2 =2 =2 52 =8 =8 = 53 =2 =2 = =2 =2 =% =

104 18 4a 8B-rihydroxy-5aH 108-eudesm=7( 11) -en-8 12-olide CsH,,0, 22
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No.

105  da-hydroxy-8 12-epoxy-58H 108-eudesma=7 11-dien- 6-dione v CisH,0, 42
106 18 4a-dihydroxy-Sa 88( H) -eudesm7( 11) -en-12 8-olide v CsHpO )
107 7-hydroxy-5( 10) 6 8-cadinatriene-4-one 4 CoHy0, 42
108 ( curcumenone) VI CisHpO, 42
109  curcarabranol A VI CisHyO, 45
110 curcarabranol B VI CisHyOy 45
111 (45) ~dihydrocurcumenone VI CsHy 0, 42
112 7a 11-epoxy-ba-methoxycarabrane4 8-dione VI CeH,0, 31
113 4 $-dioxo-68-hydroxyl7a 11-epoxycarabrane VI CisHy0, 4647
114 4 8-dioxo-68-methoxy7a 11-epoxycarabrane Vi CoHy0, 4647
115 4 $-dioxo-68-hydroxyl 78 11-epoxycarabrane VI CoH,0, 4647
116 4 $-dioxo-68-methoxy78 11-epoxycarabrane Vi CsHyp0y 4647
117 7a 11-epoxy-6a-hydroxy-carabrane-4 8-dion Vi CHy0, 32
118 8 11-epidioxy-8-hydroxy-4-oxo-6-carabren Vi Cy5sH,,0, 31
19 B ( B-elemene) VI CysHy, 48
120 - ( y-elemene) VI CysHy 48
121 5- ( 5-elemene) VI CsHyy 48
122 ( curzerene) Wi Ci5Hy0 48
123 ( curzerenone) VI CisH;30, 39
124 hydroxyisogermafurenolide Vi CsHy 04 42
125 5-sopropenyl3 6-dimethyl-6+inyl5 6 7 Ta-tetrahydro-4H-benzofuran2-one VI C,H,0, 42
126 5BH-clemd 3 7 S-tetraen-8 12-olide v CisHi 0, 31
127 elemad 3 7(11) S-tetraen-8 12-dactam Vi CisHNO 33
128 (5R 6R TaR) S-sopropenyl3 6-dimethyl-6vinyl5 6 7 Ta-etrahydro4H— VI CisHypO, 49

benzofuran-2-one
129 (5R 6R 7aS) S-isopropenyl3 6-dimethyl-6~vinyl-5 6 7 7a-etrahydrodH— VI CisHypO, 49
benzofuran-2-one
130 8B-hydroxy-isogermafureolide AUl CisHyOy 32
131 curcujinone A VI CisH, 0 39
132 curcujinone B VI C4H 505 39
133 7-hydroxy-5( 10) 6 8-cadinatriene-4-one VIl Ci5Hy0, 30
134 ay-turmerone X Ci5H,0 50
135 a-turmerone X Cy5H,0 50
136 B-turmerone X Cy5H,,0 50
137 a-curcumene X CisH,, 50
138 ( curcumolide) X Cy5H,, 04 51
139 ( 6R) -dehydroxysipanolinolide X Cy5Hy04 42
140 wenyujinin C X C5H,, 05 21
141 wenyujinin D X C5H,, 05 21
142 wenyujinin E X CsH,, 05 21
I ;A PV, 'S ; VI ; VI » VI ;X P X
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1

Fig.1 Structures of sesquiterpenolids in Curcuma wenyujin
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1
1.2 2
10 2 Table 2 Monoterpenolids in Curcuma wenyujin
° No.
7 ° 143 ( bornan-2-one) CoHis0 51
2. 2 144 ( borneol) CiH g0 51
1.3 145 1 8 ( de- CoH,0 10
4 20 hydro-l 8-cineole)
° 9 146 ( isoborneol) CoHigO 51
. 33 147 p-menth2-ene-l 8-diol CoHis0, 10
1.4 148 (1 8-cineole) CioH50 12
149 wenyujinin L €1 Hi0, 21
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2

Fig.2  Structures of monoterpenolids in Curcuma wenyujin

3

Table 3 Diterpenoids in Curcuma wenyujin
No.
150  curcuminol A CyoHy, 04 5
151  curcuminol B CapHay O 5
152 curcuminol C CyH3605 5
153 curcuminol D CyoHs30, 5
154 curcuminol E C o Hay 0, 5
155 curcuminol F CyoHp 04 5
156 curcumrinol A CyH;3,05 52
157 curcumrinol B CyH;3,05 52
158 amoxanthin A € Hys O 52
3

Fig.3 Structures of diterpenoids in Curcuma wenyujin

55

2.2

< (TNF-) .

2 .
21 . 4. 4,
1.5
. 5. 5.
2.1
/- . .
54
-1B( IL-p) -6( 1L-6) 778
BAL
NF-«B P, B-
TNF-a +«B( NF«B) .IL-6+
(iNOS) (COX=2)
o, ( LPS)

5427



2023 10 | 48 20 Vol. 48 No.20 | October 2023

4
Table 4  Curcuminoids in Curcuma wenyujin
No.
159 ( curcumin) N C, Hy, 04 52-53
160 ( demethoxycurcumin) CyH 505 52-53
161 ( bisdemethoxycurcumin) CoH 0, 52-53
162 1 4-hydroxy-3-methoxyphenyl) 7H 3 4-dihydroxypheny) -1 6-heptadiene-3 5-dione CyoH 504 5253
163 1 4-hydroxy-3 S-dimethoxyphenyl) 7 4-hydroxy-3-methoxypheny) { 1E 6E) - 6- CyHy, 05 5253
heptadiene-3 S-dione
164 dihydrocurcumin C, H,,04 52-53
165 1-hydfoxy-l 7-bis( 4-hydroxy-3-methoxyphenyl) -6-heptene-3 S-dione C, Hy, Oy 52-53
166 1 7-bis( 4-hydmxyphenyl) - -heptene-3 5-dione CyoHy 0, 52-53
167 octahydrocurcumin C, Hyg Oy 5253
168 1 7-bis( 4-hydroxyphenyl) -1 4 6-heptatrien-3-one CyyH 504 52-53
169 1 7-bis( 4-hydroxy-3-methoxyphenyl) -1 4 6-heptatrien-3-one C, H,,0, 52-53
170 ( alnustone) CyyHy 04 52-53
171 trans—1 T-diphenyl-1-hepten-5-0l CyoH,604 52-53
172 S-hydroxy-7- 4-hydroxyphenyl) -1-phenyl{ 1E) -1-heptene CyyH,605 52-53
173 7+ 3 4-dihydroxyphenyl) -5-hydroxy-1-phenyl( 1E) - -heptene CyHygO5 52-53
174 1 7-diphenyl-3-acetoxy-6( E) -heptene C, Hys 04 52-53
175 1 7-diphenyl-6( E) -hepten-3-one CyoHy 0 5253
176 trans trans—1 7T-diphenyl-1 3-heptadiene-5-ol CoH,,0 52-53
177 cyclocurcumin C,, H,,04 52-53
178 1 5-bis( 4-hydroxy-3-methoxyphenyl) -I 4-pentadien-3-one C, Hyy Os 52-53
179 tetrahydrocurcumin C, H,,04 52-53
4

Fig.4 Structures of curcuminoids in Curcuma wenyyjin
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5

Table 5  Other constituents in Curcuma wenyujin

No.

180 B- ( B-sitosterol) CoHsO 52
181 - ( B-daucosterol) CasHeoOg 52
182 ( ferulic acid) CyoH,004 52
183 ( p-hydroxy cinnamic acid) CyH, 0, 52
184 ( tetramethylpyrazine) CgH 5N, 52
185 5 7 4 rihydroxy flavanone C,sH 505 52
186 curcuminol [ CyrsHyN, 04 52
187 crotepoxide C1Hap O, 52
188 wenyujinoside CyyHyy 04 52
189 aurantiamide CysHygN, 04 52
190 curcuminol F CooHy Oy 52
191 ( octacosanoic acid) CysHs O, 52
192 mangdesisterol CyHyg0, 52
193 RA{ +) 4 2-hexadecanediol C1oH3,0, 52
194 C;H3,0, 53
195 CieH3 0, 53
196 CisH3, 0, 53

5

Fig.5 Structures of other constituents in Curcuma wenyujin
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6

Table 6 Anticancer effects and mechanisms of Curcuma wenyyjin

SHG-44.U87 B- STAT3 ( ROS) 56
C6.U8TMG B- YAP-CDK6 57
U373.SHG-44 B- Notch 58
U251 B- p38 MAPK Gy /G, 59
Us7 B- pMKK3  p-MKK6 Gy /G, 60
RG2 B- P-gp 61
MDA-MB-231.MCF-7 Cyclin D1.CDK2.pRb  Bcl2 caspase 62-63
PARP
MDA-MB-468 B- p70S6K1  4EBP1 64
MDA-MB231 p73.PUMA  Bak 47
MCF-7/ADR P-gp 65
SGC-7901/ADR B- miR-1323/Cbl-h/EGFR 66
SGC-7901 curcumrinol C p38 MAPK caspase-3 67
SGC-901/VCR P-gp 68
A549 B- PERK/IRE1a/ATF6 69
A549 PI3K/Akt/mTOR 70
HL-60 TNFR 1 71
HL-60 o— caspase-3 G,/M 72
K562 curcuminol D 73
HepG2 MAPK p38 MAPK 74
HepG2.Bel-7402 B- LncRNA HOTAIR.SP1 PDK1 75
Hep3B HIFdo  STAT3 76
24 h E2( PGE2) - ROS ( GSH)
12( 1L2) S, LPS 1~10 pmol L™ %,
NO 28
. ( LPS) RAW264. 7 ( PCOOH)
NF-«B TNF-a~ IL-6.1L.-18.NO N 30 mg Fe**
( ROS) R C( diterpenoid C) .
GES- NF«B ( 19% 19%
S(IL-8) IL-6 20%) ¥ . DMBA/TPA B-
4( IL4) e,
(STZ) GSH. E. C
TNF-u -1(ICAMA) p38 .
MAPK  NF-«B o, -
83 . .
2.3 NS N B-
89 R
DPPH . . Fe' 2.4
95%
84 . 85 .
200 pgemL™ DPPH
70% C . MIC 15.6.31.2 pgemL.™" MBC 31.2 pg*
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