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Abstract: Dihuang (Rehmannia glutinosa) has been used as a traditional Chinese herbal medicine for thousands of years in China,
which is mainly distributed in Henan, Hebei, Shaanxi and Shanxi Provinces. It mainly contains iridoids, ionones, phenylethanoid
glycosides, triterpenoids, flavonoids, and saccharides, which has significant effects on human blood system, cardiovascular and
cerebrovascular system, central nervous system and immune system. In recent years, with the development of innovative methods for
separation and analysis, the modern science and technology and pharmacological methods were applied to study the chemical
constituents and pharmacological action of R. glutinosa. More and more chemical components in R. glutinosa have been discovered,
and its pharmacological actions have been further improved by development. Furthermore, the clinical application scope of R.
glutinosa has been expanded year by year, which has aroused the keen attention of domestic and foreign scientific research workers.
In this paper, the chemical constituents and pharmacological actions of R. glutinosa were summarized, in order to provide some basis
for its further utilization and modernization.

Key words: Rehmannia glutinosa Libosch.; chemical constituents; iridoid; ionone; pharmacological action; hpyerglycemic

Ygks BEA: 2020-07-01

EEWE: ExrHEEKETHE (20192X09201005)

EERIN: e (1991—), 55, BhEEwtFiM, L, RN FERZRERH AR ERTL. E-mail: chenjp@tjipr.com
*BEMEE: HERIE (1978—), 5, #H7i, 1, RENFERZRERH AL R EMPT . E-mail: tiancw@tjipr.com



¢EH 202437 $52% H6 Chinese Traditional and Herbal Drugs 2021 March Vol. 52 No. 6

- 1773 »

M3~ % 2 Bl (Scrophulariaceae ) 3 % J&
Rehmannia Libosch. ex Fisch. et Mey. 47 i i%
Rehmannia glutinosa Libosch. [ e 5 T HeAR
RET (MRARRZ), FIh B, ZFELAM “NY
KWy 22—, 245 CH TERNH TR, et
FE, WRHL G, B0 L BE, BREHANER
Dhak, JUBH R LR e 2, B an Ak, bz
WHLHNITVEANE], FEZHF b5y et e . A M BT
PR, b B DU 5 N 24 ST RREE LB, BT A
A TR ILAORE | REE LR AT R H T RO AT B
WA RPER S A B R
M G S B 20 )\ ST JE N2 IR A B, A
FOE AL FREIAA R, TR & e iiE . B
AR AT NP i I R D
KRB A S P ] S N2 ) PR
AT PEIIANIL . R IEHSE, H TSR B
BRI B ZAmI . ISV IR . NG, IR 2R B
OENEM . HEAT . BRI B2 B2
RN, R TR 245 F P SR A& A, HAS A M
mi CE I PR 3 T AN [FPREAR , HAR 7 B 73 R 24 3R
A —5E 2 5, AR SO0 B N AME R HLEE IR AL 27 14y
A2 ERAE FIREOLEAT 270, B AE N 28 1 i — 2B o
FATFREZ et 2%,

1 EmS

EANIE, BRI, AR, PR, i
R i 23, L0 B 4 k&4 200
B, FEORINIEEERG IS K Z AR LA
EW, BEAMNEATE =R EEE. AIERE. B
g RS HAB KA S
11 IREEERES

IR S R s th R R 2 S R ROK
—RUEY, BERLRILE 1, 1450 I 1.
%R AR AL & P e B 2 B rh Y 32 SR
Sy SiEPERSy, (HPEZG) 2015 ERRS 2020 AR
PR HL A 9 0] 5 5 B e T T 4R AR PR Rl 23 TS
ZRNEMEEART R UL B N 3, P B
EUVE E RS 2 o H SCERIRIE RO, 2 RS WTE
iy B D0 T e R S AR AR K, AT e R A
5B EWPIERE S H A S UEYiES 3
ANBER, HAEMSIE D SR LPAL;, HiER 2
ANBER, Ko EREE S SRR N, &%
Pz Fok S &R U3 %A 1K, WJLT4

S B A o

1.2 KT =EEHE

B R IR B A A2 2 DL A e
F, H 5 RN SR EREERT, D 5
R EYR G . IWHLEE T4 B15 B R 222k
WAV B LFR UK 2, (2B WL 2.
1.3 FIEAKEY

B 2K O A A Rk 2 L AT IR K
(e, HAEMRE R UL B-H BT HE O E Rk, ROl
FERR WA EUARES , DI B TR AN )
WAL, HARKMEA G BEILHET N ChIE 25
2015 4Rz BT AL 5 1) b 3 5 B B (R FR AR 1 1 2 o
ML EE oy IS B (K LB B LR 3, b2
ZER L 3.
1.4 =fE

OB ) =i R A R B AR T, oA
AL AR MAHKIIE . 24, MBI B % 1
R A 9, SEHSEAU N TR U e AR
L5, Hish ) =R A R 4, fheEd
0L 4.
1.5 EEEA

5= ER A VAR, HEE P S E RS
FEAELE T RS R 2 B3 2L S L3R
5, fh2Egitg LKl 5.
1.6 #EL

B R S B N A 2 2 25
Forp sk £ EALHE DA E . D-LALBE. D-FUHE,
RERE. Mo TRE. HEE=RE. KIRRE. BEIEREA D-
HEEpER, A, KIPEN S B, A
KV R BT IE 48.3%019), HhE LpE A
2 pE a. HLEE B bSO, ML BE SRPI. Hh#g
Z 4 SRPIPULL J2 fy L-BTHi i ff . D-2P-7LpE. L-f
gl DRI PERERE1210:10:1:15214:7:3:
8 (M LB ZH ) 2 Pt 2 H52 . 1 22 i (1 A
SYREEKR, 2410000 UL k.
1.7 EHfbz

B BRI sy AAE, s Hidh 22 fhk
R RSy, WARHRRZE. MR, R ILERIBE0S6-5T]
3l ENERUIVYIE S| Wi A N 95 TIES
e R 6, Z5H LK 6,
2 7HIB{EA

TR R E 25 ) se A& A HZBER ) 72, Bi
ARZGHLZAAIF 78 3R I s B AR IR R GE . O I
ARG PIMERGM ARG A REEH, o



- 1774 - PER 2021438 #52% H6  Chinese Traditional and Herbal Drugs 2021 March Vol. 52 No. 6
*x 1 WEDHINGETER L EYD
Table 1 Iridoids from R. glutinosa
w5 WEMER KR 3Gk | S WA KR R
1 HEEHFA EEE, A, At 4 | 45 R ff 6
2 B SEE A, A 4 | 46 METHE et A 6
3 HiEEEC B33 4 | 47 fETEE A 18
4 HFED EEHNEE. ASHNEE. MR 4 | 48 AETHTEREE ffp 9
5 HEEHITA O BT 5 | 49 FJBPIRARRUREL ffp 18
6 MEHHB L 5 | 50 genipin 1-O-a-L-rhamnopyranosyl(1—6)-p-D-  #Ehz 9
7 MEHHC 5 glucopyranoside
8 HIFEEHID bR 5| 51 TR ffp 9
9 MESHITE bR 5 | 52 fEEEEEETA BEHIEE AEHEE, Mg 4
10 B F S 5| 53 MrEwdr ffph 6
1 WEHHG 5 | 54 EJHFE BEHES, AEHEE, M 4
12 HEEHHH B 5 | 55 ST BERLEE, AEHEE, Mg 4
13 HEEHT b 5 | 56 BRHIMEHE EE3E, g 4
14 WEHA) S 5 | 57 6-E-FARBLAE S T . 19
15 MSEHHK 5 | 58  6-O-Z-Puii ik i F i 19
16 fEHEET A S 6 | 59 6-O-p-coumaroyl ajugol A 19
17 MR B 6 | 60 6-O-p-hydroxybenzoate ajugol A 19
18 HIEEA IR, A 7| 61 6-O-FrHufh ki FERbE . gt 19
19 HiEEB A 7 | 62 6-O-E-caffeoyl ajugol it 9
20 HFEHRC . B 7 | 63 6-O-sec-hydroxyaeginetoyl ajugol e 20
21 MFEED A 8 | 64 6-O-(4"-O-a-L-rhamnopyranosyl)vanillate £ 19
22 HIERE HugE 9 ajugol
23 HEEF Hoggit 9 | 65 aeginetoyl ajugol 5"-O-p-D-quinovoside e 21
24 HHEG B 9 | 66 6p-hydroxy-2-oxabicyclo[4.3.0]"#%-nonen-1-one  fEH 2 18
25 RHMEER Mt 10 | 67 A THEEAY HEH 2
26 HHEERA A 1| 68 B-REAUKE HEHE HEr 19
27 EHTERB At 11| 69 HUEHTH G AT 29
28 IR C  AutE 11 | 70 jiofuraldehyde dimethyl acetal A 23
29 fEMEED A 11 | 71  myoporoside e % 24
30 AEHIERE  ARHh 12 | 72 5-deoxyantirrhinoside i B 25
31 FEMEERF  AfHE 9 | 73 myobontioside A e
32 HEHEAM AR, PR 11 | 74 3-O-B-D-glucopyranosyl-catalpol e
33 fRMbEMAME R ot 11 | 75 5-deoxylamiol fif M3 26
34 PHE EENEE, AR, B, 13 | 76 EZBEH R e 18
HugE 77 mussaenosidic acid jEaiy 22
3B L e E . AR 14 | 78 genameside C e 20
36 NI A I 9 | 79 10-deoxyeucommiol Hh 1 27
37 HhENEEE B b 9 | 80 rehmachinin B HhE- 28
38 MEAMIEC Mz 9 | 81 7-hydroxy viteoid II Hhgmt 27
39 MEETRERE  HuEAt 9 | 82 (LS6R,7R95)-(-)-7,9-dihydroxy-9-methyl-3-oxa  HhEIH- 17
40 TEHE EEMNEE, A g, g 4 bicyclo[4.3.0] nonan-2-one
41 TEREREEOT M 15 | 83 piscrosin E g 17
42 FARE A, Pt 16 | 84 7-hydroxytomentoside Huggit 25
43 PHETTC e 9 | 8 frehmaglutoside G aaii:y 29
44 1WEHE A 17 | 86 6-O-ssechajugol At 28

FElEH T
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Fig. 1 Structures of iridoids from R. glutinosa
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Table 2 lonones from R. glutinosa

T &M AFR FIR SCHR | R &Y AFR R SCER
87 HhIEW 2 A AR Hb B 31 |104 dihydrophaseic acid 4'-O-B-D- fifihss 36
88 LW 2B AR Hb B 31 glucopyranoside
89 HEHEY XA C A B 31 [105  HbEEHTHE A sy 9
90 HFIKMR Phth 35 27 106  HhIEHTHE B fifihss 9
91 S5-FRHEEFINAR Phth 35 27 107  HhEEHTEE C fifihss 9
92 R M 32 [108 I D sy 9
93 oxyrehmanionoside B ffhde . A 32 [109  MhEEHTHE E fif s 9
94 HhETEH Phth 35 31 [110 HhEEHHE F fifihss 9
95 dihydroxy-p-ionone M. BlEE 27 [111  4-hydroxy p-cyclogeraniol Wi 17
96 trihydroxy-B-ionone Bt 27 |112  nhnbEE Mg 17
97 jiocarotenoside As s 33 113 (+)-FEMEEE AR Mg 17
98 jiocarotenoside Az JAEK: 1Yy 33 |114  grasshopper ketone Mg 17
99 rehmapicrogenin P 7 27 |115  corchoionol C Mg 17

100 rehmapicrogenin A i 1 3 34 |116  6'-acetyl rehmapicroside g 37
101 5,6-dihydroxy-a-ionone i 1 3 32 |117  3-methoxy-2,6,6-trimethylcyclohex- A:3h# 38
102 neno-rehmannioside JAEK: 1Yy 35 1-enecarboxylic acid
103 aeginetic acid 5-O-B-D-quinovoside A= 31 3% 21 118 frehmaglutin B At 23
Ho,, \)0]\ ij/\Rz R4 \)\VCOOH
£ éR] 5R2
£ 8108, Ryt Ryt e 5 oo IR Rk ko1 R,
93 R,-OH, R,-H, R,-OH 95 R,=H, R,=OH 105 R =Et, R,=COOH 98 Ry=H, R,=Qui, Ry=OH, R,~CH,0H
101 R =OH, R,=OH 111 R,=H, R,=CH,0H 103 R =H. R,=Qui, Ry=OH, R,=CHj
117 R,=CHy, R,~COOH 108 R,=H, R,=Gle, R;=OH, R,~CHj

118 R,=H, R,=Glc, Ry=H, R,=CH,
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Fig. 2 Structures of ionones from R. glutinosa
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Table 3 Phenylethanol from R. glutinosa
i &V FR KR PN ER HEMHAFR U5 SRR
119 PKET A A B 39 | 132 FEMLERLREE Ay Fhh 40
120 PARET F A B 39 | 133 fEMLBRLRFE A2 A B 39
121 AT P 40 | 134 fEHLEEOK ZBET By Fhh 40
122 BEACHH @A A 41 | 135 FEHhIE IR AT B2 A B 39
B, HdhiE 136 AR LEFH C A 39
123 REEEET A Hh 39 | 137 fEHLEE A ZEETF D A 39
124 2-acetylacteoside AT 39 | 138 FEMEKELMEHE AP 39
125 darendoside B 42 | 139 FFHhIEME C M Gumi 43
126  3,4-dihydroxy-p-phenethyl-O-o- 4 % 43 | 140 HiEEFEF P 39
L-rhamnopyranosyl-(1-3)-O-p- 141 leucosceptoside A Az B 39
D-galacopyranosyl-(1-6)-4-O- 142 sculponiside i 1 3 17
caffeoyl-B-D-glucopyranoside 143 45K FH AP 44
127  2-phenylethyl-O-B-D-xylopyranosyl- fH i 44 | 144 EUnMERE LR EETEE A Hh B 44
(1-6)-p-D-glucopyranoside 145 p-hydroxyphenylethyl alcohol 3 3% 33
128  2-phenylethyl-O-B-D-xylopyranosyl- £ i 3% 44 | 146 34-dihydroxy-phenylethyl alcohol 3% i 45
(1-2)-B-D-glucopyranoside 147  3-hydroxy-4-(4-(2-hydroxyethyl) 3 #% 46
129 dorsythiaside Hh 2 A 42 41 phenoxy)benzaldehyde
130 dihoside A i L g G TEAE AN 41 | 148 deacyl-martynoside LSy 17
131 dihoside B H B A2 2R 41 | 149 leonoside F A Hh B 22
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Fig. 3 Structures of phenylethanol from R. glutinosa
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Table 4 Triterpenoids from R. glutinosa

T &M AFR RIE - SCER
150 glutinosalactone A Mg 47
151 glutinosalactone B Mg 47
152 glutinosalactone C Mg 47
153 glutinolic acid Hizgnt 45
154 2B,3B,19a-trinydroxyolean-12-ene-13, Hiz%nf 45

28-dioic acid
155 2B,3p-dihydroxyolean-12-ene-28-oic ~ Hi3Enf 45
acid
156  FFHUCRIR Hbygrt 45
157 RERIR Hhsgt 45
158 SRR Hhggt 45

150 R=CH,OH
151 R=CH;

155 R|=OH, R,=OH 157
156 R =H, R,=OH

W HEA VAT MBERIMAE. Pr=E. b, M
P B B K AR B RS
21 XMikFREGHIER

P SRR I PR P R I L 24, ] B s AL A4 3G I,
TS 4 (513 I R 2% A Hb B 2 ) AR AR /N B4R I
. CEBEIEI T BB AL RS A B,
At 3 2 M T A R BRI R A E % B i
BRAMR TR REPUER, B/ B i 40 i
HA MR e dhab, s & 0am 5
FH, B 2 R T I SR AR AL /N BRI
HHORL 2 6 - 15 240 L R V& I8 DR 1 KT SR 4 s I
A 4 P Rl 228 I 40 ) 34 5 5 04k, AT e ik
BEIG MALAE; 4 T2 MR R IR e, BvF A
SO T, MR, 45 252 K B 40 4 i 5O I

158

4 MEBD=FERU SR

Fig. 4 Structures of triterpenoids from R. glutinosa
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Table 5 Flavones from R. glutinosa

I AR U STk
159 FH AR w45
160 FHEH Mgt 45
161 ARBEEEK Mgt 45
162 REBEZEK-7-O-B-D-Him MM YE Mg 45

163  7,3'-dihydroxyl-5'-methoxyisoflavone 1 #n 48

EASET . MWLM AR R
(erythropoietin, EPO) /K& it EPO KI5
WOKFEE R, UESE T M E A TR B e
MARG, RN, SRR, MR T2

159 R,=OMe, R,=OH, R;=0H
160 R,=OH, R,=H, R;=OH
161 R,;=OH, R,=OH, R;=OH
162 R =OH, R,=OH, R;=GlcA

163

5 MEPERELEY

Fig.5 Structures of flavones from R. glutinosa
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Table 6 Lignans and phenolic acids from R. glutinosa

'S AR VB S KIE SR | WS LA KIE SOk
164 yemuoside YM 1 ffHhEE 33 | 181 2,5- ~FRIEFE LM AEHEE 60
165 hierochin D fEH P 33 | 182 mE R g 33
166 lariciresinol-4'-O-B-D-glucopyranoside ~ ffih#s 33 | 183 S fLFl3EER fif i 33
167 (+)-(7'S,85,8'S)-9'-O-[p-glucopyranoside] ~ Hb3%M- 53 | 184 threo-I-(4-hydroxy-3-methoxyphenyl)-1, fifih#s 33
sesaminone 2,3-propanetriol
168 guaiacylglycerol-p-ferulic acid ether HiEM 16 | 185 EHAMARE Hpgnf 45
169 FrisANER A Mg 59 | 186 6,7-HIEFE R Huggm 45
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