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Abstract: Rhei Radix et Rhizoma is one of the most important Chinese medicinal materials in China, which is also a typical
representative herb with multiple effects, multiple species, and multiple genuine production areas. In this paper, the chemical
constituents of Rhei Radix et Rhizoma were systematically summed up, and the progress of the chemical research on Rhei Radix et
Rhizoma based on different varieties, different habitats, different harvest periods, and different tissues were analyzed. The attention to
regional change and harvest time, the application of “efficacy bias” for different varieties, the utilization of “non medicinal tissues”, and
the high value development of resource components were proposed. The utilization ways and strategies provide important reference for
the comprehensive development and utilization of rhubarb resources.
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Fig. 1 Structures of representative chemical composition in Rhei Radix et Rhizoma
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K38 % -1-0-B-D- Mt Feg 7] %] #E 5 (emodin-1-O-B-D-
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Nk 8 & HE H (emodin-8-O-B-D-glucopyranoside )
PR 3R -8-0-B-D- ML IR 8] &) #E H (aloe-emodin-8-
O-B-D-glucopyranoside ). 25 K1 & -3-F2 FH J&-O-
B-D- 1t MR %5 % # 1 (aloe-emodin-3-hydroxymethyl-
O-B-D-glucopyranoside ) K% 2 H if-8-O-B-D-ME R
& FEH (physcion-8-0-B-D-glucopyranoside )+ K
B 2 H liE-8-0-B-D- . JH % 1 ( physcion-8-O-B-D-
gentiobioside ) v K & iy -1-O-B-D- It i 4] %] ¥ 1F
( chrysophanol-1-O-B-D-glucopyranoside ) « K % 1) -
8-O-B-D- Mt i 78] %j # ¥ ( chrysophanol-8-O-B-D-
glucopyranoside) K ;-8-0-B-D-(6"-O-1% & ¥ 1¥)-
N g 4 %5 B8 (chrysophanol-8-0-B-D-(6"-O-galloyl)-
glucopyranoside ) K3 H2-8-O-B-D-[6'-O-(3"-H & &
P9 Tk 35))- vtk IR A6 &5 #E A [rhein-8-O-B-D-[6'-O-
(3"-methoxylmalonyl)]-glucopy-ranoside] . 1-F 7% -8-
$23£-9,10- 18 [ -3-O-P-D~(6'-O- 2 J37 Tk I )- N R 765 725
¥ F¥ [1-methy-8-hydroxyl-9,10-anthraquinone-3-O-B-
D-(6"-O-cinnamoyl)-glucopyranoside]~ 6'-Z. I 3% K3
% -8-0-p-D- #i % F¥ 1F [emodin-8-O-B-D-(6'-acetyl)-
glucopy-ranoside] 6'- 2 Jk- K 3 2 H Fif-8-O-B-D-
& BE ¥ [physcion-8-O-p-D-(6'-O-acetyl)-
glucopyranoside]. 1-F3&-2,8- —¥23E-3-5235-9,10- 1
fig (1-methy-2,8-dihydroxyl-3-carboxyl-9,10-anthrax-
quinone) 1014
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chromone ). 2,5- - F %L-6,8- 3L (0 JFEH (2,5-
dimethyl-6,8-dihydroxy-chromone ) 2-F 3&-5-% Fi -
7- $2 3 8 R B ( 2-methyl-5-carboxymethyl- 7-
hydroxychromone ). 2-FiJ&-5-F & fk F Jk-7- 2 4 —
&t 5 il ( 2-methyl-5-methoxycarbonyl-methyl-7-
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Fig. 2 Comparison on content of anthraquinones and

anthrones in Rhei Radix et Rhizoma from different habitats
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Fig. 5 Efficacy bias of functional materials in different

varieties of Rhei Radix et Rhizoma

3.3 “FHAEMA” BIFEFIA

PR 258 TR K 22 R 245 R AR W I 2 A T
B, VFZARG AL AT e 5, AV AT REIE B
B gy, WRMKIIRITR . e GAR2i H
BERIIT A B 2B TR, JEZ5H
TR 2 i 5 AR S TSR T A5 R AR, TR — b
ZIAEIIA RIS E R . DhR B BA ORISR
FYE, wIRea M EmLE Ry, RRfadsEs b
AZRERIT I DA, — L8R 25 AR 25 A7 ik A 3
DB O SRS, SR TR T 2 B
A5, X R A 25 BRI AEL, ST AP 24 58
PR R PRI RN E”, AR
BIRER G T RIS AL 7RG (1 S %

R b 1 0 73 A8 5 A AR R AR 2 S ABL 3 1
7r s AHAERAZZTT, b B A B IR KRR 27 .
KRB P AW B o A BRI 20%, X 26 IR S
Fi B EYE R S b i AR W FER B, 25 RS
P LR 5 2 R BER SR ZE AL EYS T A
I R SEREERN A B BRI BUEIE M R
I EA R R AR

MR RSR & BRI 5 %, Besh,
FE A I 2 R ER AR RZ R T 20% A0
50%. KIEHIFEMBIL P MEH KR ERH
ENIPN DN RN Y S
KRB EEABORRRy, A AE R
BRI 3 P 73 P A AR T K3 ) B8 M
MR KRB FEALFT & R DIROR 7 W 6. K3E
I 7 PR A £ ATt A B2 S AT o O S %
BAREHE. EmaEErshae.
34 FRMERSHSECEASAR

e (E AL N LR FE R A RN RHEEOR, K B



¢ # % Chinese Traditional and Herbal Drugs 35 49 % %521 3§ 2018 £ 11 A

* 5176 *
HRRL
il R
ot
5L BEIR R 50%, Al
W Wk, HR  RERE
R, SRR, %

200 KT, G, %
N

BEl6 XEAREELATETIAS
Fig. 6 Functional components in different parts of Rhei
Radix et Rhizoma

P R BRER A R) FHANMEL A e ) BE R A I3 45 21 78
B, ORI o BRI KR BN R R I B U
PERCY, SPRIERR. KBEE. MEKER. KEE
PR S5 () S5 AT AL 24 RS 14 25 7 T R I 8%
JE NN FT AR TF I AR B ) N R .

KERRER B FER 2 —, RESER
0.2%~0.4%, HLAHIEH) 1z, AL PuE.
PORERRB B PUREE. MESETERY . K
FREERRIT AR (4B KRR o4 b
7, S —FE i g 211 Jd0FR, AT S
AR BEEERTITRE, BEA LR, BURIEH, %
WAEYERRERR TR, TEAR KRN KR,
TR R KM ISR B P KR
AT — PR LE (IR VA T 7R, 8 40 o A P P 3
FARIET. . RZEBRIER . R R S e 4 e
L2t 25t R E/E R, RAS/RAF/MEK (MAPK) /
ERK A1 PTEN/PI3K/Akt/mTOR i@ % & KB 1%
[ 2 ASoCHiE R, HAE ERK. PI3K fl AKT HIPif
BAL R R AEVE D, RETT R e & R HERECT, (]
T R FR I AE R AR, — e A BRI T 3
FERFA, BT RO EE, BokiZ 2
T T RBEIR RIS AT AR
Yy, RIHRIFHIITRATS . KERAT LS Ca™
BRSNS TCIR, B4 i H AR R BB I 4 A A
B B R B TR e i R T 3T 26 0 B AT A e ) 7KV A
mrE SRR REYE, BA SRR HPUE W
FI2) % R LR AR 4 TGRS KR T PR
B T A RAFAT 5, B HE R 0 1)
Ry e AR B e . R, SeEES R
HEBT b NER R G MG 5 . AR A B
S efh DR PR B,

KR HAZPEDEE, v T AR U

o, FERE T RIRE S ECN 0.15%~0.40%. KR
HAPL. DB Dubog. R, 75, R,
S pEAma SR ™, PR _E AT T e Nk B
B8, TRITIFIHIRA . B 2R R IRIT . K
B2 BB 5 T R I RN G5 A% 43 AT T A 2 B
AU, HAS S P AR 2P
JE A EE A S T PR RS . AR
JE BT R 2 A A ST T R AR, A
KRR H 7 e E v T, AT
I T 4 M AR A 5 DA S At M AN B 1] 44 a2 75 5K
75 UM E T R e I E R, SRR B TR
e MR B s HE R B B v D T
KEFE AT DME B — RPUR S 48T K .

PR RN — P E BRSSO 5 R E
WA B2 0, fE R I =308 0.1%~
0.2%. BB X ILZGHE RN, 2R R A
BROIUEFT . PO, AT PUE. PUmeE. 51
9 GRS 2 E AT R I, LR R Fl
PLRAERNLHIE R . P2 K RPIRIEA
9T 2 B HR e BORE R 2 (VAT o BRI,
25RO R SRR 28 1 YR T 7 AT e S PRI
MMGEAGE - 4 22-6 SRR BEE o [
KA R, HHPEERBEER AR R . s
PEER AR BRI R, FERRES R 28 kA 2 1)
FHOG, IXATRER P25 KB ZVA YT IR A I S —H Lo
PR R BT B A I FH T S e,

K F HF B R PR E 2 HCN 0.05%~
0.40%, [ YA K3 R I A BF 90 24 R 7R 5
ML R ARG A7 R I VA A 490 4 B A DR 1
FH o Sl 4% 51 2 F e 20 20 PR 4 9 7T UM XSS K i
B IRAREE TCIIE F7 . o 2 20 i S AU 45349 1) R
L2 BERIEEN . KEMTE RIS HCN
0.3%~1.1%, FLAEMER I PR EEE R AT« BT R 2 g R
o R IR I 2 R4 E R, AL AT RE AL dE
P, FHIE L Z AR R B E T I i
FIRBRAKT . i 2 SN R AR RE T YRR T A
ZIei . MEIR L T T, BEE R R
ik F1 K S 7E A 22 R G R S 43 WL 1R 0260 [
B, AN RG29S IR R 50K 5 B BT
4 HiE

VE N E L G 2511 K3 A BT RIS
o KEEEMMERRZ, SR 2, NLH#
B ORI AL s ] P4 A1 2538 0 K3 BT B oy ik



¢ %% Chinese Traditional and Herbal Drugs

493 F21 80 20184 11 H « 5177 «

T TBONRGWWET, R EEAFEERRE . E
Ko RO FKTEER, ORER. BFE,

FR RS, HPEERS. BRI R KB

PIRFAEPE R 2 KB A% 24 R ) L BV A7

H RS KPR S A ASFE = ASRER SO 3

ANTRFBALH B A SR EAT T — LB 7T, (HRZ WA

ARG, TR B E M A S, BB

IS8 5 SRS A, R, @ —

B RGURNWRIEA AR TAE . KRB B

P& 5 BRI 50%,  H AT B A B> S IE VAT

FEE R BN BB MBS, R RGNS

WK, REPHRHER. KRERASERER

SR e B EEAYNEE R T, W EEN

TEAE ) Je FAC B W HEAT KRBT 251 AR A Je

SE3HK

(11 wEZ [S]. —#. 2015.

2] FEBEETEEDESS LS. PEEYE M) b
H BEEF HRAE, 1998.

31 Brel, =, BORH, & P2y s ot 7T g
JrESHRE )] PERIRZY, 2009, 7(5): 333-340.

(4] Beemt, skAaAL, A, 55 T ET A miemt
25 BLURAR AR s 5B CER Y (0], A2, 2015,
46(12): 1715-1722.

[5] Zheng Q X, Hai-Feng W U, Guo J, et al. Review of
rhubarbs: Chemistry and pharmacology [J]. Chin Herb
Med, 2013, 5(1): 9-32.

[6] Agarwal S K, Singh S S, Lakshmi V, ef al. Chemistry and
pharmacology of rhubarb (Rheum species)—A review [J].
J Sci Ind Res, 2001, 60(1): 1-9.

[71 Zhu T, Liu X, Wang X, et al. Profiling and analysis of
multiple compounds in rhubarb decoction after processing
by wine steaming using UHPLC-Q-TOF-MS coupled
with multiple statistical strategies [J]. J Separat Sci, 2016,
39(15): 3081-3090.

[8] fEX3E, BR3E, X, &5 KEHZERS SHBIER
WHFUEEt R [0 FEFZAE, 2011, 20(16): 1534-1538.

91 £ W, W MW K S AGHRSThERAIER

BRI B 5 5 [J]. TRRHZRERZE 23R, 2013,

30(7): 523-527.

J G 2 OB A o O S AR VR

[D]. dbxt: PP, 2017.

Yamagishi T, Nishizawa M, Ikura M, et al. New laxative

[10]

[11]
constituents of rhubarb. Isolation and characterization of
rheinosides A, B, C and D [J]. Chem Pharm Bull, 1987,
35(8): 3132-3138.

[12] @55, VR, BT, 5. BT Re K32 o o

[13]

[14]

[16]

[17]

[18]

[19]

(22]

(23]

[24]

[25]

R [J]. HEZ, 2011, 42(3): 443-446.
Komatsu K, Nagayama Y, Tanaka K, et al. Development
of a high performance liquid chromatographic method for
systematic quantitative analysis of chemical constituents
in rhubarb [J]. Chem Pharm Bull, 2006, 54(7): 941-947.
Li L I, Zhang C, Xiao Y Q, et al. Two new compounds
from the roots of Rheum palmatum [J]. Chin J Nat Med,
2011, 9(6): 410-413.
Kashiwada Y, Nonaka G I, Nishioka I. Tannins and
related compounds. XLVII Rhubarb. 6 Isolation and
characterization of new p-hydroxyphenylbutanones,
stilbenes and gallic acid glucosides [J]. Chem Pharm Bull,
1986, 34(8): 3237-3243.
TROCWE, BRONI, AR AR, SR SEMHORTEAL SR B0
BE5EE ] TRFHZ AR ZEE R, 2013, 30(11):
837-839.
Nonaka G, Nishioka I, Nagasawa T, et al. Tannins and
related compounds. 1. Rhubarb (1) [J]. Chem Pharm Bull,
1981, 29(10): 2862-2870.
Nonaka G, Nishioka I. Tannins and related compounds. X.
Rhubarb (2): Isolation and structures of a glycerol gallate,
and
31(5):

gallic acid glucoside gallates, galloylglucoses

isolindleyin [J]. Chem Pharm Bull, 1983,
1652-1658.

X, &AL, R, & RRER X ORE IR
Hor o EMZER SN 0], PEIAHZ, 2017, 19(5):
662-669.

Bate, XN, ¥R, & ETAAESHTRANE
PR X st (0], R EFZARE, 2015, 40(12):
2309-2313.

& W, WM, HAKIR, . OREAHPIERT K
KOIHRBI S EIE [7]. EhBE KRR,
2010, 33(10): 670-672.

FND, BEBA, WO, & BT ERS AR
HRTE 13 AR BB )] hEZ, 2017,
48(23): 4994-4999.

i B, F L PR, S KEFEERSE S
o RAEREE IR A RAEWETT (7). H25H, 2012, 35(10):
1568-1571.

ZEERE. TR R R BN B A R TR
FEREST [D]. dbat: s EBEEBE AR, o E BB
K2, 2010.

XA, A B # OB, L B REAFRARSE
o BRI O B T PR [J]. B2, 2017,
48(3): 567-572.

Gong X H, Li Y, Zhang R Q, et al. The synergism
mechanism of rhubarb anthraquinones on constipation

elucidated by comparative pharmacokinetics of rhubarb



* 5178 -

¢ %% Chinese Traditional and Herbal Drugs

498 F21H 208FE 11 A

(28]

[29]

[30]

[31]

[33]

[34]

extract between normal and diseased rats [J]. Eur J Drug
Metab Pharm, 2015, 40(4): 379-384.

Azelmat J, Larente J F, Grenier D. The anthraquinone
rhein exhibits synergistic antibacterial activity in
association with metronidazole or natural compounds and
attenuates virulence gene expression in Porphyromonas
gingivalis [J]. Archiv Oral Biol, 2015, 60(2): 342-346.
FE/NEH. 3T CHS. ALS J2 LAR JEPN &5 & 72 7 b
KIE I RA TR 7> T HLH [D]. Jbst: Jestdhis
K2, 2013,

Liu A, Song L, Li Y, et al. Active Compounds of rhubarb
root and rhizome in animal model experiments of focal
cerebral ischemia [J]. Evid-Based Compl Altern Med,
2015, 21(5): 546-558.

Lu L, Li H Q, Fu D L, et al. Rhubarb root and
rhizome-based Chinese herbal prescriptions for acute
ischemic stroke: A systematic review and meta-analysis
[J]. Compl Therap Med, 2014, 22(6): 1060-1070.

Sun J, Wu Y, Dong S, et al. Influence of the drying
method on the bioactive compounds and pharmacological
activities of rhubarb [J]. J Sci Food Agric, 2018, doi:
10.1002/jsfa.8871.

ERE E M EOE % ERKCHORR SRS
FENRE LR T [T, P ER AR, 2006, 31(23):
1987-1991.

BREKAT, BEoebn, BRac. KM RHEMTEY: G
52 sAEHP AR (1. Z%0R, 2016, 353):
161-167.

Boileau C, Tat S K, Pelletier J P, et al. Diacerein inhibits
the

osteoclastic

ol

synthesis of resorptive enzymes and reduces

differentiation/survival in osteoarthritic
subchondral bone: A possible mechanism for a protective
effect against subchondral bone remodelling [J]. Arthritis
Res Ther, 2008, 10(3): 71-76.

Martelpelletier J, Pelletier J P. Effects of diacerein at the
molecular level in the osteoarthritis disease process [J].
Therap Adv Muscul Dis, 2010, 2(2): 95-104.

Wu C, Cao H, Zhou H, et al. Research progress on the
effects of review [J].
Anti-cancer Agents Med Chem, 2017, 17(12): 1624-1632.

antitumor rhein: Literature

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

(48]

Cho J H, Chae J I, Shim J H. Rhein exhibits
antitumorigenic effects by interfering with the interaction
between prolyl isomerase Pinl and c-Jun [J]. Oncol Rep,
2017, 37(3): 1865-1872.

FRYL, MR, 30O, &% KURRMIERTREATEY)
A S L PUE PR IS 1 [0]. 2552544k, 2018,
53(2): 249-255.

Gao Q, Qin W S, Jia Z H, er al. Rhein improves renal
lesion and ameliorates dyslipidemia in db/db mice with
diabetic nephropathy [J]. Planta Med, 2010, 76(1): 27-33.
Hao K, Qi Q, Wan P, et al. Prediction of human
pharmacokinetics from preclinical information of rhein,
an antidiabetic nephropathy drug, using a physiologically
based pharmacokinetic model [J]. Basic Clin Pharmacol
Toxicol, 2014, 114(2): 160-167.

Yue T, Gu L, Chen D, et al. Rhein inhibits autophagy in
rat renal tubular cells by regulation of AMPK/mTOR
signaling [J]. Sci Rep, 2017, 7(1): 43790-43801.

Dong X, Fu J, Yin X, et al. Emodin: A review of its
pharmacology,
Phytother Res, 2016, 30(8): 1207-1218.

Ho TY, Wu S L, Chen J C, et al. Emodin blocks the
SARS
converting enzyme 2 interaction [J]. Antivl Res, 2007,
74(2): 92-101.

Wei W T, Lin S Z, Liu D L, et al. The distinct

mechanisms of the antitumor activity of emodin in

toxicity and pharmacokinetics [J].

coronavirus spike protein and angiotensin-

different types of cancer (review) [J]. Oncol Rep, 2013,
30(6): 2555-2562.

Zhang W, Li H, Bu H, et al. Emodin inhibits the
differentiation and maturation of dendritic cells, and
increases the production of regulatory T cells [J]. Int J
Mol Med, 2012, 29(2): 159-168.

2B, RS PERERNAEERIRERE (]
Fh I PR 24 B 22 24 i, 2015, 31(9): 765-768.

Chen R, Zhang J, Hu Y, et al. Potential antineoplastic
effects of aloe-emodin: A comprehensive review [J]. Am J
Chin Med, 2014, 42(2): 145-153.

B, ITE. KRB R AR R AL BT 5T
HE [J]. PPEZEEEAR, 2014, 2(6): 52-57.



