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[ Abstract] Rubi fructus mainly contains contents of flavonoids, coumarins, phenolic
acids, polysaccharides, alkaloids and trace elements. Meanwhile, it has activity effects of anti-
tumor, anti-oxidation, anti-aging and anti-inflammation, and is widely used in medicine, food,
health food and other fields. Research progress on chemical constituents, pharmacological
action and clinical application of Rubi fructus were summarized in this paper, in order to
provide the theoretical guidance for the rational use of Rubi fructus and the sustainable

development of the resources.
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Table 1. Flavonoids of Rubi fructus

hac PR HFX ATFE CASEH =

BN
1 T (rutin) CyH;0,6  610.518 153-18-4 [4]
2 HEHF (phlorizin) CyH,,0,  436.409 60-81-1 [4]
3 1IU&M (kaempferol ) CsH,0  286.236 520-18-3 [4]
4 HERUA (astragalin) C, Hy0,, 448.377 480-10-4 [4]
5 M Ciliroside ) CyoHyOp; 594520 20316-62-5 [4]
6 WIZEE-3-O-P-D-A % FHEE iR H I CyoHy0p  475.000 [4]

( kaempferol-3—O-B-D—glucuronic acid methyl ester ) B

T SR B R -3-O-B-D- ML R AT CyHy0,, 464376 482-35-9 [4]

(isoquercitrin/quercetin-3—O—B-D-glucopyranoside )
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8  IIAW-3-0-B-D-ZEFHWHHF (kaempferol-3—O—-B—D-rutinoside ) CyyHy 0,5 594518 17 650-84-9  [4]
9 Ml E (quercetin) CsH,0,  302.236 117-39-5 [5]
10 F##E (aromadendrin ) CisH,0,  288.252 480-20-6 [5]
11 IEEB-3-0- (6"-O-l-F i) % ( kaempferol-3-0— CyoHy013 594520 163 956-16-9 [5]
(6"-O-cis—coumaryl ) glucoside/cis—tiliroside )
12 IIEB-T-0-a—L-FZMEH (kaempferol-7-O- o —~L—rhamnoside ) CoHy0, 432378 20196-89-8 [5]
13 &#HBkH (hyperoside ) C, H,0,, 464.376 482-36-0 [5]
14 2"-O-WETEHEEE 2B (2"-O-galloylhyperin ) CyHy0,6 616481  53209-27-1 [5]
15 #itEHF (quercitrin ) CyHy0,, 448377 522-12-3 [5]
16 INZEW-3-0-CHET (kaempferol-3-O-hexoside ) Cy Hy0,, - - (5]
17 il 3E-3-O-FA PR ( quercetin-3-O-glucuronide ) C,H 0, 478360  22688-79-5 [5]
18 N2 -3 AR 1Y ( kaempferol-3—glucuronide ) C,H, 0, 462360 22 688-78-4 [5]
19 WIZSEY-3-O—P-D-MLI A AW ( kaempferol 3—O-p—D—glucopyranoside ) C, Hy0,, 448377 31 159-41-8 [6]
20 (LA -3-O-FMFETT (kaempferol-3—O-robinobioside ) CyHy 0, 610518 52525-35-6 [7]
21 5,6,74" —DUFRRIL-FHEAEE (5,6,7,4" —tetrahydroxy—flavonol ) C;sH,,0,  305.000 - [7]

R LR 13— A W P

N

ik Ke 2 -3-O-H HHHRE IR

Bl BRTHEZHEMER S LEHR

Figure 1. Chemical structures of main flavonoids of Rubi fructus

https://zgys.whuznhmedj.com




158 China Pharmacist, Jan. 2024, Vol. 27, No.1
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Table 2. Triterpenoids of Rubi fructus

s P SFX TR CAS 72%
SCHk
1 WHEFF1 (nigaichigoside F1) CyHs50,,  666.839  95262-48-9  [4]
2 AT (fupenzic acid ) CyH, 05  484.667 119725-20-1 [5]
3 ZBEHR (tormentic acid ) CyHigOs  488.699 13 850-16-3 [5]
4 1oe-BIEFHR (11a-hydroxyeuscaphic acid ) CyoH 504 - - [5]
5 20,190,24 =R K- 12-45-3-E10-28- (20,190, 24—trihydroxyurs—12— CyoH6O6 - - [5]
ene—3—oxo0—28-acid )
6 REHIR (ursolic acid ) CyoHygO;  456.700 77-52-1 [11]
7 2SR EERR ( 2—oxopomolic acid ) CyoHyOs  486.683  54963-52-9 [11]

8 20,190- " F I -3-F L - 1245 -28—7lIZ ( 2a,190a—dihydroxy—3—oxours— CyHyOs  486.683 176 983-21-4 [11]
12—en-28-oic acid )

9  FFEURER (oleanolic acid ) CyHi0;  456.700 508-02-1 [6]
10 20— FFFFHURER ( 20-hydroxyoleanolic acid ) CyoHi0, 472700 4373-41-5 [6]
11 BIFRIR (corosolic acid ) CyHyO, 472700 4547-24-4 [6]
12 BT B2 (arjunic acid ) CyoHygOs  488.699  31298-06-3 [6]
13 2% R (sericic acid ) CypHiOs  504.699  55306-03-1 [6]
14 20,30,190— =FFIIMIR-12-H5-28—THR ( 20,30,190~trihydroxyolean—12—  C,H,s05  488.699 - [6]

ene—28—oic acid )

15 hyptatic acid CyHyiOg  504.699 - [6]

16 %R (euscaphic acid ) CyHygOs  488.699 53 155-25-2  [6]

17 1B20,190- = 3R K3 IE— 1205 - 3 55 ki 282 ( 1B.2a,190—trihydroxy—  CyH, O, 501.000 - [7]
3—carbonyl-12—en—usuane—28-acid )

18 3B, 190- ¥R 1 FRIEFFIUR - 12-45-28-FR (3B,190~dihydroxy—1-  CyH,0s  485.000 - [7]
carbonyl oleanol-1-en—28-acid )

19 LFIFERIR (esclentic acid ) CyoHygOs  488.699 103 974-74-9 [12]

20 20,30,230- = FRHE-12-FFHRNE 281 ( 20,30,230~trihydroxy—olean— CyHygOs  488.699 102 519-34-6 [12]
12-en—-28—oic acid )

21 20,30,190,23-PUE R 12— M —28—FFBUR R (20,30,190,23— - - - [12]
tetrahydroxyolean—12—en—28—oic acid )

22 1-BEE2-FAURMIER (1-hydroxy—2-oxopomolic acid ) CyoHiOs 502,683 217 466-37-0 [12]

23 WEB (cucurbitacin B) CyHOy  558.703 6 199-67-3 [12]

24 #PED (cucurbitacin D) CyHL0,  516.666 3877-86-9 [12]

25 SAEERA (rubus acid A ) - - - [13]

26  FAEMRB (rubus acid B) - - - [13]

27 JSAEERC (rubus acid C) - - - [13]
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Figure 2. Chemical structures of main triterpenoids of Rubi fructus
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Table 3. Diterpenoids of Rubi fructus
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HHZ5H (rubusoside )

BT 1E-F1 ( goshonosidie F1)

BT -F2 ( goshonosidie F2)

BET-F3 ( goshonosidie I'3 )

BT H-F4 (goshonosidie F4)

BT -F5 ( goshonosidie F5)

T TAF-F6 ( goshonosidie F6 )

BT 1E-F7 ( goshonosidie F7)

13 (E) —XfBe—MEmiE-8 (17) ,13-—4-3p,15,18- =113 (E) —ent—
labda—8 (17 ) ,13=diene—3p,15,18—triol]

13 (E) —Xfme—JaiE-8 (17) ,13-—45-30,15,18- =13 (E) —ent—
labda—-8 (17 ) ,13-diene-3a,15,18—diol]

P41 -G ( goshonoside—G )

rubusone

3B,160,17-trihydroxy—ent—kaur—19-yl acetate
160,17—dihydroxy—ent—kaur—3—one

C3,Hs0015
Ca6HyO5
Ca6HyiO5

642.732
484.600
484.600

646.800

64 849-39-4
90 851-24-4
90 851-25-5

90 851-28-8

[14]
[14]
[14]
[14]
[14]
[14]
[15]
[15]
[15]

[15]

[15]
[13]
[13]
[13]
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FS e TR TR CASH i
SCHR
15 3B,160,17-trihydroxy—ent—kaurane - - - [13]
16  160,17,19-trihydroxy—ent—kaur—3—one - - - [13]
17 (160 ) —16,17—dihydroxy—ent—kauran—2-one17-O-B-D-glucopyranoside - - - [16]
18 (16R ) -16,17-dihydroxy—ent-—kaurane—2—one - - - [16]
19 hythiemoside A CysHyOy  526.660 853 267-91-1 [18]
20 hythiemoside B CyHyOy  526.660 853 267-90-0 [18]
21  14p,16-epoxy—7—pimarene-3a,15p—diol - - - [18]
22 15,18-di-O-B-D—glucopyranosyl-13 (E ) —ent-labda-7 (8) ,13 - - - [19]
(14) -diene-3p,15,18~triol
23 15,18-di-O-p-D-glucopyranosyl-13 (E ) —ent-labda-8 (9) ,13 - - - [19]
(14) —diene-3B,15,18—triol
24 15-0-B-D-apiofuranosyl—(1—2)—-p-D—glucopyranosyl-18-O-p-D-16- - - - [19]
elucopy-ranosyl-13 (E) —ent-lahda-8 (9) ,13 (14) —di—ene-3,15,18—
triol
25 HETHEB( goshonoside—B ) - - - [17]
OH
OH
H
OH h
o
HO H
OH OH
BETH-F1 BEETH-C hythiemoside A
B3 BRFHEZE_GELEMS MK
Figure 3. Chemical structures of main diterpenoids of Rubi fructus
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Table 4. Phenolic acids of Rubi fructus

¥ B4 a¥ TR CAS ﬁ%
SCHiR

1 ZFEHER (shikimic acid ) C,H,,05 174.151 138-59-0 [5]
2 WERFEHTER (4-hydroxybenzoic acid ) C,H0, 138.121 99-96-7 [5]
3 WEHEIRZER (4-hydroxyphenylacetic acid ) CH,0, 152.147 156-38-7 [3]
4 BERR (ellagic acid ) C, HsO4 302.193 476-66-4 [5]
5 WETFM (gallic acid ) C,H0; 170.120 149-91-7 [5]
6  FHHR (vanillic acid ) CH,0, 168.147 121-34-6 [5]
7 RRIEHEE (4-hydroxybenzaldehyde ) C,H0, 122.121 123-08-0 [3]
8  BUBRER (ferulic acid ) CoH,00, 194.184 1135-24-6 [5]
9 JK#MR (salicylic acid) C,H,0, 138.121 69-72-7 [5]
10 FHEE (vanillin) CH,0, 152.147 121-33-5 [5]
11 EETFIRLE (ethyl gallate ) CoH 05 198.173 831-61-8 [5]
12 4-hydroxy—3-methoxy benzoic acid CeHyCuO++  231.693 7504-15-6 5]
13 2R (resveratrol ) C,,H,,0, 228.243 501-36-0 [5]
14 JGMIRARR (brevifolin carboxylic acid ) C3H 04 292.198 18 490-95-4 [5]
15 G IRARERRHES ( methyl brevifolin—carboxylate ) CH 004 306.224 154 702-76-8 [3]
16 4-[3-J2 P HR-5- (3-JFNKL ) —2,3- A AIFIRI L -2- AT B A i CyoH,,04 360.401  920019-98-3 [5]

( 4-[3-hydroxymethyl-5— ( 3—hydroxypropyl ) —2,3—dihydrobenzofuran—

2—yl]-2-methoxyphenol )
17 TEAEATEAIAREERE (4 (2S3R) -3— (Hydroxymethyl ) —5- CaoHayOg 360401 28 199-69-1 [5]

( 3-hydroxypropyl ) —=7-methoxy-2,3—dihydro—1-benzofuran-2-yl]-2-

methoxyphenol )
18 AXRHEILAEERR ( p—coumaric acid ) CoH,0, 164.158 501-98-4 [5]
19 liballinol - - - [5]
20  ellagic acid hexuronide - - - [5]
21 5-[3-hydroxymethyl-5— ( 3—hydroxypropyl ) —7—-methoxyl-2,3— CaoH,404 360.400 - (5]

dihydrobenzofuran—2—yl}-2—methoxyphenol
22 FEEHTEE ( (20,3B) —2.3-dihydroxylup—20 (29 ) —en—-28-oic acid ) CoH,50, 472.700 19 533-92-7 [7]
23 negundonorin A CroH 4005 468.625 1401 618-51-6 [7]
24 FPEERR (limonexic acid ) CyHy0, 502,510 99 026-99-0 [20]
25  JK#RR (salicylic acid ) C,H,0; 138.121 69-72-7 [20]
26 AT (raspberry ketone ) C,oH 50, 164.201 5471-51-2 [20]
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Figure 4. Chemical structures of main phenolic acids of Rubi fructus
RS BRATHEMEERS
Table 5. Alkaloids of Rubi fructus
FFs ARK 1k oy Fi CAS 27 30k
1 4325123 4-TUAEM-4—322 (4-hydroxy—2-oxo—  C,oH,NO, 207.180 - [5]
1,2,3,4-terahydroquinoline—4—carboxylic acid )
2 1-F-12- AR -4 R T (methyl 1-ox0—1,2— C11HINO3 203.194  37497-84-0  [5]
dihydroisoquinoline—4—carboxylate )
3 1-EM-1L2- A S ERR-4- R (1-ox0-1,2- C,oH,NO, 189.167  34014-51-2  [5]
dihydroisoquinoline—4—carboxylic acid )
4 2-FRFEMEMR 4R IR ( 2—hydroxyquinoline—4—carboxylic acid ) C,oH;NO, 189.167 84 906-81-0 [11]
5 rubusine C,0H;NO; 189.167 - [21]
6 methyl ( 3-hydroxy—2-oxo-2,3-dihydroindol-3-yl ) —acetate C, H; NO, 221.200 - [21]
7 methyldioxindole—3-acetate C, H,;;NO, 221.200 - [22]
8 2—o0x0—1,2—dihydro—quinoline—4-carboxylic acid C,0H;NO; 189.167 - [22]
o) OH
o N
S
N ~
N\H N\‘H
© 0
1-5-1, 2- 55w hk-4— R 1R H1 g 18- 1.2- A -4 R TR
E5 BRTHEEMEAEM MK
Figure 5. Chemical structures of main alkaloids of Rubi fructus
®6 BRATHEERENS
Table 6. Coumarins of Rubi fructus
FE AR GF FRE CASES ZEIK
1 LHARE (esculetin) CoH,0, 178.141 305-01-1 [20]
2 LM NEET (esculin) CisH,Oy  340.290 531-75-9 [20]
3 BRETHINES (imperatorin ) CHi0, 270280 482-44-0 [20]
4 FFGR —PUEERR ( n—tetracosyl-p—coumarate ) - - - [20]
5 IR 1 oNEEE ( hexacosyl p—coumarate ) CysHeO5  528.000 — [6]
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2336

e HHR 4T AFRE CASH  SEIOR
6  HAFZHEA (rubusin A) C,,H04 - - [23]
7 I TZEB (rubusinB) C,,H0, - - [23]
8  1H-2-indenone,2,4,5.6,7,70-hexahydro-3— ( 1-methylethyl ) ~7a—methyl ~ C;;H,0  192.000 - [24]

HO Z
H
HO / o
C
L TR BREHTH-G hythiemoside A
E6 BRAFPEIEFEREMHFEMN
Figure6. Chemical structures of main coumarins of Rubi fructus
R7 BRATFHEBERENRS
Table 7. Sterols of Rubi fructus

e P ans iV o e 1 CASS  ZHZ R
1 B-#+ 3§l ( B-sitosterol ) C,Hy,O  428.733 64997-52-0  [4]
2 % MF (daucosterol ) CisHeOs  576.847 474-58-8  [4]
3 i —4-H5-3B,60- [ ( stigmast—4—ene— ( 3B,6a) —diol ) C1H50, - - [20]
4 stigmast—5—en—3—ol,oleate CrHpO,  679.171 906 331-03-1  [20]
5 B-E I ( B-stigmasterol ) CoHi O 412.691 83-48-7  [20]
6 To-FRFEA Hi B ( Ta—hydroxy—P—sitosterol ) CyHs0,  430.706 34427-61-7  [20]
7 RNGERAS (S BEE ( sitosterol palmitate ) CysHeyO,  653.115 2308-85-2  [20]
3 SIS EE (campesterol ) CyHyO 400680 474-62-4  [20]
9 V=25 (y—sitosterol ) CwHs 0 414.707 83-47-6  [20]

HO'

-4+ i e [iEIEA] To—FRHEAT {5

E7 BRETFPEEEHEEMSEHN

Figure 7. Chemical structures of main sterols of Rubi fructus
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