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[ Abstract | To summarize the bioactive constituents in Salvia miltiorrhizae radix et rhizoma and its latest
isolation and analysis methods and to come to a better understanding on the species and provide beneficial support
for its further development. Based on the related literatures, the main constituents and their bioactivity were
summarized, as well as their latest isolation and analysis methods. Studies indicated the main constituents were
phenolic acids and diterpene quinones with various bioactivity, which were the material foundation for promoting
blood circulation and relieving blood stasis, and inducing menstruation to stop pain, etc. Additionally, there were

some new isolation and analysis methods for the above bioactive constituents.
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P2 RIBERH Y FT S Salvia miltiorrhiza Bge. 1 T 1
FRFIAR 28, 0 98, HA TR NUAE 5%, 3l 28 10, 1R O BR T,
UL 22 D, T B O o M T 9 L OB AR R, B
P BRI, A 2R 0 20208 5 o . B R
HFCHARARLZ) H R L&, 75 H R M PR A R R AT 12
Ho PSR LR IE S AP AL N — L8 75 bR ke i T R
EAE WA, S+ 2 S, bowleyana Dunn, H VG L %L S.
przewalskii Maxim | K 4% F} & S
mandarinorum ( Diels) Stib. (JE J} 2 S. yunnanensis C. H.
Wright F1 [ 4652 S. miltiorrhiza Bunge f. alba C. Y. Wu et
Ho W Li 85700 AR SO PR 2 00 4 A0 B AR G 53 8 43 BT 07 15
B AT T AR, DUE T X 28 TR IR R H A
JRHRRILE 15555
1 KEHSEEWEY
L1 KR SEWEE P20 % 50 A R KR
I8 PR L T ML R GBI BIR YT o KR A O3 BF Y

H T 20 tit2g 70 ARAR L EUR R A i . 20 HHE 42 80 4

AT, B IR RO X P} 2 K M o HEAT T RGBS, b 4
BT E] 10 RABYRR IS ST A4 salvianolic acid A-G 55 47 B}
2 2% s A g HE il [ 3D TR) Ja JHG Al AP ol 4 R R P S 0 B
AEFE SR A HEAT T FSE 520 42 90 4E AR, H A
EEN IS RS T — R0 B R K S
(yunnanneic acid A-H) , 7% 3 ], 93 82 288 1 23 (4 24 305 A 0F
UL RERD I . IR BAF SR TR B, P+ 5 rhig £ K0 1 Ly
BA PR PUBEIL HT0 UL GRS AR T 3 S8 4E S T
TR S5 AT B D20 VIR 56, J2 1 2 B 3R 0 i I 38 5 005 19 4
Jo LA

przewalskii Maxim. var

Salvia Miltiorrhizae Radix et Rhizoma; bioactive constituents; diterpene quinone; phenolic

BT, AP S oy B85 20 RAKE RS (£ 1),
2Ry R Ak A W L Tt LA i M R 2 A A W Sk 3, o o e
B (1) FJF 23 (4) JRIL A AR AT, BRIk w
FEREFER(T) K EFRFB(S) SHHR ) FHHR G
(10) JF 285 (11) FFH IR D (12) 5 Horp, Ji 5 iR oy —
ORIk R AL 254, R NS S, przewalskii P 4345 T IR
TR przewalskinic acid A PFER G &4 W& 48, 212 Pk
—HA ZRASERNEEY . —RIEA B A13) St
By C(14) FHEIRR L(15) SRR (16) R ARk fir A= ; 1
PR A 7E 2% W MR A TLC B b BB % 1k 9 P 9 iR
C,RUIFIE R C T RE g JLIRAL ™ W o 10 A4 IR B R [R] % 422
FR R EER RAEY, SR B(E R B,20) X
HERFEALATAEY) SRR E(24) ; FF R B 5% %K B
— NN RS T A E 24, i Watzke Anja 55 R
MG RS B g ke e —F R — ke
WAk, NS m R 4 A R LS R (2) 5L ZE AR (3) (salvinal
(25) 1-F2HE A0 B Bh-1-0-B-D- Z Bl 17 (26) F1 5, 3'-2%%
BT, AR UL e I (27 ) S LML S5 A KB A 5 L
T LA 26 S B SR K IR 2 M A LY 2 B AT S S 4
A3 1 ME— B3, I R Xt o 00 A AR £ L DPPH Y5 M 460 55
HA E BRI . IR, P S A BRI T 4 F
YR T A -1, 2-Z5 0 5k IR -1, 4- 2R A 0
Ve MR R IS 4y s EE A ST R W AL A 25 BE I &2
b ATl ge 40 1 74 K (1€, 4 ~ 17 mol - L™1) I35 5 410 i o4
T 5 IR AR 8 W salvinal DLy B 4K 8114 =X i 144 7R
H%® 4, Hoechst 33258 Y A,k J& 3 H: BH r 48 Jifd J& 40 19 45 22

S

®1 KBEMERSEEMEE

No. fb&w X F R R Vo JiE 't B A= i ke U5
1 caffeic acid 180 CyH,0, / YUl B it AL BUE PR S. miltiorrhiza"*'
2 protocatechualdehyde 138 C;Hg 0,4 / B R BT Ak S. miltiorrhiza'*)
3 protocatechuic acid 154 C,Hs0, / PLAM ViE iR PLEES S. miltiorrhiza*’
4 3-(3, 4-dihydroxyphenyl) 198 CoH,( 05 / Bolg Bt AL P bk T BE A i S. miltiorrhiza®’
lactic acid
5 3-(3, 4-dihydroxyphenyl) 197 CoH,;NO, / WA b3k S. miltiorrhiza®)
lactamide
6 isoferulic acid 194 CioHyo 04 / P L S. miltiorrhiza'>’
7 rosmarinic acid 360 CigHy6 Oy +81.6° YUlg Bt E Ak EBR A h 3 S. miltiorrhiza™* ®)
(MeOH) BUMAR TR B A0 T R PR AL
B RS S AL G BT 7 S
8 methyl rosmarinate 374 CioH504 / 310 48] B 1R 3 A i S. miltiorrhiza*
9 salvianolic acid F 314 Ci7H14 06 / Bulg B E Ak S. miltiorrhiza">)
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No. fb&W X F R 4T Lt B A Wi KU
10 salvianolic acid G 340 -100. 0° / S. miltiorrhiza"’
CisH, 0,
(E1OH)
11 prolithospermic acid/ 358 CigH,, Oy / PUIg B3 AL B I R S. miltiorrhiza
przewalskinic acid A S. preewalskii'* ¥
12 salvianolic acid D 418 CyyHi504 +68.2° / S. miltiorrhiza3: %)
(E10H)
13 salvianolic acid A 494 CyeHyy 04 +41.0° YUlg it Ak E R A B S. miltiorrhiza®> '

(EtOH) PR R AP A S -5
B IEE 0 S0 Il 25

14 salvianolic acid C 492 CheHyy Oy +70.0° Vi A 1 H R AT o e AR Ak T
S. miltiorrhiza*> ")
(EtOH)
15 salvianolic acid L 538 C,;Hy, 04, / SO M RGBT Z, W S. miltiorrhiza'?!
Uk A A . S5 AR B A P R B
IR 00 /N B R A A R SR Bk
o Ji st i A58 4 A R AP 1
16 lithospermic acid 538 Cy; Hy 04y / Fh AR PR AL B T BR A R S. miltiorrhiza*)
17 9"-methyl lithospermate 552 CygH,, 045 / F o R R AL T B A S. miltiorrhiza'*)
18 dimethyl lithospermate 566 CyoHys 04y / FAh AR PR AL T B A S S. miltiorrhiza®)
19 ethyl lithospermate 566 CyoHys Oy +114. 4° / S. miltiorrhiza®)
(EOH)
20 salvianolic acid B 718 Ci6Hj3046 +92.0° Yoig it E AL TE B A X i A S. miltiorrhiza'* "
(EtOH) AL St - T30 LA AR A T v I
JE T 27 4 AL AN OR PR T B0 B
i 5 - A 4 i R T AR A DR S
21 magnesium lithospermate B / Ca6 Hyg MO ¢ +147.7° P i s s bR EEEAE S. miltiorrhiza*> '3
-4H,0 (MeOH)
22 ammomium-magnesium / (CyHy046), +116.6° o3 PR FIEAE S. miltiorrhiza "’
lithospermate B K(NH,);+3H,0 (MeOH)
23 ethyl lithospermate B / CysHyy O / / S. miltiorrhiza*)
24 salvianolic acid E 718 Cy6Hy 046 +59.4° / S. miltiorrhiza">**’
(EtOH)
= N ) S. miltiorrhiza*> ')
25 5-(3-hydroxypropyl ) -7-methoxy-2- 356 CyoHyy Og / BRIF A, ZREIE I L nR
( 3'-methoxy-4'-hydroxyphenyl ) -3-
benzo [ b ] furancarbaldehyde
(‘salvinal )
26 1-hydroxypinoresinol-1-0-8- 536 CyH3;, 0, / R E S. miltiorrhiza™*’
D-glucoside
27 5,3’-dihydroxy-7,4'- 316  Cj;H60q / / S. miltiorrhiza'®

dimethoxyflavanone

L2 el 54yt BAE 20 #4030 4R, B B S, H I I 2 )2 e 24 W 0 5 e L 38 25 W) F 52 I T 4 %)
SFH RVIT UG P 2 N8 W PR 4 BEAT BT 58, 20 42 70 4F 4K FEZ R IEVE L B AL 5 2 BT IR, LB R — 3 Z A EY
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KK, &4 XSRS NS R h4m, 2
BRI 50 AR (£ 2), LIPS iSRG W
(28 ~61) Jg 3, ¥ & A — 28 5 £ S0 A W AH SC k& 9 (62
~T72) DL BGE AR & B0 FL AT 40 I 2 35 P 0 A L s A A
AR LA (73 ~86) o FhS 1 3 i 43 4 5 44 R 5 SLAT 43
K S N TR (28 ~ 48) (B B R AL 5 I (49 ~ 57) #
SIS (58 ~ 61) , MG 25 B OY WOR B BUE Bk
P28 R GEAR Y L RO WL I O LA 7 R P B 200 i £ 4 2
DI RGAER T

WA PSS A EE T RERR S-A B A b
BRI RRER Ol AR b R A AR R B R oo RN 4
R A B Rk B R S LT R

2 SBESWAETHR

FEZ P AL R0 0 3 8 O3 AT, B 45 T 2 it 43 (RE R
KFLW NG, T Wk i , Sephadex LH-20,0DS, TLC, HPLC )
LA 10 AYAERTR 3 T8 2 W 040 85 0 M T ik
2.1 Mg RAARRERGE (SFE)  SFE-CO, A 7 65k
B AT ER AR AL B, 0 HOE TG L B S 2 Y 4R B
o TR RY SFE-CO, L H A SR MUy i 8 71 2
PR 245 43 1 48 BB ke A Ak HE RS ] R U 2 2
B P2, B & S5 B, SFE-CO, 1 42 U A< A ol Ji2
SR S LR S
2.2 BLBCHIBY ARG (MAE)  MAE F % i BE 3 1k % 57
AU, RV FH AR S 50 %) 8] A A b AR A R Y

VI B LR M MR AR A5 R4 o KW AL, ELAT I R AR NSRS, A
x2 HERERAERSSEYER

No. 1b&W Xy TR TR A i 42K 15

28 tanshinone [ 276 CigH, 04 BOUE PR B Bk LR A0 WU i 95 45 S. miltiorrhiza' 3%
29  tanshinone II, 294 CioH504 PR A0 ] s 0 SR eIk B ik S. miltiorrhiza 3% 1
30 tanshinone II 310 CyH,; 0, HUE Ve S. miltiorrhiza"'®!
31  dihydrotanshinone | 278 CisH,,0,4 PR VE 0 A A D S. miltiorrhiza' 3%
32 1, 2-dihydrotanshinone [ 278 CisH,, 04 P IR 3 ik S. miltiorrhiza''7)
33 15, 16-dihydrotanshinone | 278 CsH,, 0,4 / S. miltiorrhiza"*"
34 1,2, 15, 16-tetrahydrotanshinone 280 CisHig 05 P I K P388 4 it i T S. miltiorrhiza %’
35 3a-hydroxytanshinone II , 310 CoH;50, Yo VE - S. miltiorrhiza '3 2
36  3B-hydroxytanshinone 1T , 310 CH, 0, / S. miltiorrhiza'®")
37  A'-dehydrotanshinone II , 292 CoH,60, / S. miltiorrhiza®

38  cryptotanshinone 296 CioHy 04 PR AR 3h Bk A 40 LR i 45 455 S. miltiorrhiza 13"
39  cryptomethyltanshinoate 340 CyoHy O / S. miltiorrhiza"*

40  methyl tanshinoate 338 CyoH 505 BiEVE A S. miltiorrhiza"'>1®
41  methylene tanshinone 278 CsH, 04 / S. miltiorrhiza®)

42 methylene dihydrotanshinone 280 CsH6 04 / S. miltiorrhiza"'"!
43 3-hydroxy methylenetanshinone 294 CisH, 0, / S. miltiorrhiza"*"’
44 nortanshinone 280 C,,H,,0, / S. miltiorrhiza*")
45  tanshindiol A 312 CsH,s 05 B AT R S. miltiorrhiza''3-2!)
46  tanshindiol B 312 CgH 605 B R A S. miltiorrhiza'*-*")
47  tanshindiol C 312 CigH,c 05 B P 1 S. miltiorrhiza |'*"
48 tanshinaldehyde T 290 CigH 00, / S. miltiorrhiza' ")
49  isotanshinone | 276 CigH,,0,4 / S. miltiorrhiza'**)
50 isotanshinone Il 294 CiyH,50, P/ B4R I PTP1B S. miltiorrhiza''>*!
51 isotanshinone TT 310 CioH5 0,4 T ADP-FIE 2 1 505 B AR H S. miltiorrhiza?*%!
52 isodihydrotanshinone I 278 CigH,,0,4 / S. miltiorrhiza" '
53 isocryptotanshinone 296 CioH,, 054 Wil PTP1B S. miltiorrhiza"'3+1"!
54  danshenxinkun A 294 CisHi60, DUBE A0 A DR L R 3h S. miltiorrhiza 37 1)
55  danshenxinkun B 278 CigHi6 04 Nz S. miltiorrhiza' ">
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56  danshenxinkun C 252 CisH,,04 B S. miltiorrhiza'317)
57  danshenxinkun D 336 Gy Hy 0, / S. miltiorrhiza'**
58  miltirone 292 C1oH,, 0, 44 i /I AR B8 4 S. miltiorrhiza''3+17)
59  miltirone [ 264 CgH60, / S. miltiorrhiza’
60  A'-dehydromiltirone 266 CigH 0, / S. miltiorrhiza"?
61 methylenemiltirone 266 CisHi50, / S. miltiorrhiza'"
62  danshenspiroketallactone 268 C;H 0,4 / S. miltiorrhiza®!
63  epidanshenspiroketallactone 268 G, H,c0;4 / S. miltiorrhiza'®
64  cryptoacetalide 286 CygHyy 054 / S. miltiorrhiza"®
65  epicryptoacetalide 286 CisHy 04 / S. miltiorrhiza®)
66 tanshinlactone 264 C,H,,04 / S. miltiorrhiza'"")
67 anhydride of tanshinone I , 310 CyH,50, / S. miltiorrhiza"?
68  anhydride of cryptotanshinone 312 CoH,0, / S. miltiorrhiza’
69  anhydride of tanshinone | 292 CisH,0, / S. miltiorrhiza' "
70 ferrugiol 286 CyH;, 0 e S. miltiorrhiza"®
71 sugiol 300 CayHy50, YU AL BT 0 R S. miltiorrhiza"’
72 arucadiol 298 CoH,, 04 / S. miltiorrhiza''7’
73 danshenol A 322 CyoHy5 0,4 10 7 M 3 D S. miltiorrhiza' ">
74 danshenol B 340 Gy Hy, 0,4 10 1) R A DR i S. miltiorrhiza' ">
75  miltionone T 312 CioH,0, / S. miltiorrhiza'®’
76 miltionone II 312 CioH,0, BB i AE S. miltiorrhiza®’
77 salviolone 268 Cy5Hy0, 41 i 5 46 S. miltiorrhiza®’
78  norsalvioxide 286 CioHye 0, / S. miltiorrhiza'®)
79 miltipolone 314 CyoHy04 4 it 54 H S. miltiorrhiza®
80 tanshinone V 314 CyHy 0, O LRV S. miltiorrhiza®’
81 tanshinone VI 296 CisHs0, LUV S. miltiorrhiza®)
82  salvilenone 292 CyoHy 0, / S. miltiorrhiza'?®
83  neosalvianen 319 C, H,, NO, 40 it 25 15 S. miltiorrhiza®")
84  salvianen 319 G, H,, NO, 20 M #AE S. miltiorrhiza*"’
85  salvianan 321 C,, H,;NO, / S. miltiorrhiza*"’
86  salviadione 295 CyoH, NO, 41 i 2 15 S. miltiorrhiza®’

HTE R MAE 43 JIBGE AR T S 20 1, T, Mg ST
S 3 FASEE NS U RS R SRR AR B
3 FORE MR, Hd )R 3 H W E 4B (0.773 +
0.026),(4.120 £0.179) ,(38.316 £1.275) mg-g ', B/
W B O A BT

2.3 A (HSCCC)  HSCCC HA Il & | g
UM G) F IR E S R Z LB TR B MIRER £,
WMULECHE-Z R L TR-Z WK (3:7:1:9) PIMER R4,
MWFHS MY (500 mg) 4 HSCCC — 2 4l 15 FH B iR B
(342 mg) , 4l 3k 98% W Rl 68.4% 5 L) 36% 1 7 B/
8% BRIRHh (WEMR & — J -0k 2 — 404M,94: 6) N FH S MR

- 292 -

(285 mg) £ CCC 4ifk )+ M AR B (108 mg), 4 fiF ik
95.5% , [ U % g 89% V%05 LI O kt- 2 R 2 -1 -2, R -k
(1: 5:1.5:0.005 96:5) WAHIAEF ARG, S HEY (1.5 g)
% HPCCC 4LAL A} W2 B (475 mg) 46k 96.19% 7, it
A LAIEC KE-L R L BR-/K-H B (1.5:5:5: 1.5) W AHVE 77l &
¢, 2 HSCCC I SRk 3 Wy ) 4 15 DAL WY AR B O 19 5
ANPFESER L4 5 LLIE B ke -2 R 2 S - BE-2 Rk (1 6
L5:1.5:8) AWM A R4, FH S K4 ¥ (100 mg) £
HSCCC — 4kt &% SF e B AR JLASRE , 465 4 51
N 97.6%, 94.2%, 98.2% , W F 4 Wl K 98.6%,
73.6% ,90.2% "1
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2.4 HAWRBOYE TS EEITHEL B R S N R B A
N FFE 5 8 v b A3 B BRI 3 R e R B, DA BRRL O IR
R N 2R IRORT 7 B B AR IR RS h 80% ~ 90% 1 F
S, BA R PSR A AR T 2k
5 A5 B AR BT 2 Hh G v b K MR RO A T Y Ak
PR R A AE Bk (PLE ) WU S DL B9 A, F 4 i
JE R R g X B A s AR R T AR, Mk S S B A
AR AN E A S b A S RS S W
LA S 0, 4 Ff PS50, RRERT
98.5% **, ELZS WO (3 (VLC) HIXY F il 2 (35 19 2 K
JEFF B 5 22 A0 e B A B A 7 (0 43 2 B R AL A Al
TR T 24 B A BT R AR A A B S A B RS A VLG W] S
S PSR L BRS04 P S R4 1 5
B JEB KR 2 Superose 12 HR 10/30 1% [ff (3t , B 58
16 12% TR 0 2, 2 BE-7K -2 R h JBE 10 4 5 i 4k 1 S
EIURILAE MM BB B, 2 E 4 5 8 97.3% ,99.4% ,
90. 4% , [nl it Z£ 43 5| K 88. 1% ,90.7% ,50.3% ", %k
Y G e fb (R Yk T W, Fusarium graminearum ) 5
ThERAT R €035 1 7T 43 B9 2 AL ST 3 R B, L4l B v 5k 99% ,
Wik 75%

S FEVE R AW (MIPs ) 2 — Fh o AL 4 85 4 R, R4S
T ve e B — U R AR e R A A K SR
LRI Z TR MGHE & R, A 4R K A MIPs U510 43 5 F)
S PSR e B R A AR F T RE SR A A 5 R BT IR
BN ZILREY . 5 AS TECE AR UAEZTILE W LB
WA FIRER R E IR L L R R AW S RIS T2
B 1A 0, 45 HAsfb &9 A Ve 25 R /W, &
FR AL (MI-PImCOOH) 1y B & W 1 H e i B S K T &
Wy Ay 11 AR 25 B (SPE) WE BRI, P2 (0.5 g) i1 B B 4 L
WA H G, ek 4 F (0.4 mL EAERBL 4.0
mL 7K-F B (30/70) 3 96 ,2. 0 mL R ) R, B FH S
&ML RSB I, dE 4 5k 0.35, 0.33,
0.27 mg-g '™,
2.5 BT (LC-MS") M2 rh &bl & & %
SR R — e Gl 4, Bl 40 S Al Ak e AR ORI
I, 454 Ak P B LC-MS" 7 42 40 A7 7 vk AR o b R E
TE AR 2 5 8 07 1 B S 10 R, B AT S B H A 1 Y 2 B Al 4k,
IR AT SPGB AR R S A M S . ST 10 R4

FEZ KU B3 BB P B HAS B S5 R % 3, AR DG B LC-

MS"f 5 B Z

U T IR, TH 2 v By R 26 A S0 4 R R I PO
AT RIS AT A o 3R 22 2 o B AR B R 2 A A )
TR A o3 A 47 D e B - 0 R 28 o0 B3 T A e 1 A T A
SR MHERR 5 6 AR % 1 E K H,0,C0,,CO5 0

WERR 2 B K8 5 2k F 2 % ([ M-H-198] ) o ik i ([ M-

H-180]17) , B 2 (L AFTE MR AL B P IR D Sb , 2k 2 3 IR P+
2 A ~C,E MR EIRE 5 T RIS R R Y 0Y 200k 56 _E
BOREE D) B0 MAh , MTFAE 3,4- R B K I 5L 45 ) A Bt

B B R 23 77 A F B F [ M-H-110 ] 5 5 F 3 2 o 3% 24 fig 40
AL A B TS 0% 1 65% RSt 47 T HPLC-DAD-
ESI-MS" 4387, i 43 31 58 5 T 42,28 DBy R AL &7 L
FHS BSR4y 78 IE B F 46 0 AR 2T B4 I % 24 A 47 Sk 00 L) o
HEER H,0([M +H-18] ") MFL K CO([M +H46] ") K
Fo WHh GG L e st g 5 LC-MS-MS, HPLC/RRLC-
ESI-TOF-MS #l HPLC-ESI( QIT)-MS", ] LBk % 52 3 7} 2 &
WAEIT S EH SR FESEGE . F I EH
T KUPH B 48 ) v K i 13 R RTINS Vs ek o R 2K R 1 T
e 1 L R R S AR A T AN R T B A R T
3 45iF

A SR PERES A EEE NS TE /T4 80 £
AN IK I T TR RIS 9k R R 2B AL A W, 3 X PR 60%
M 4 AT T 2R T M A O, R B A P R I R P AR K L R
H rh SR R R B B R SR IS AT AT W T R S R
ZFGHAE Y B, AR, AR ZFh Ak
Mro7 i S B A S S0k b oF 15 % A/ B R R S T T R 4%
AT T Bk sl P 0 43 B o BT, h 255 2 0 AR R
FIEJH B8 T RS L Al Y

AL T2 2544, Fh 2 361 550 B Ak 2% 40 BF 98 40 X6 907 55, wfie
VA IE HE I A A0 FH 9 222 4k A b, ) 2 1 SHE K i B Y
R EEXE X — PR 1R R 2 R0 BAR 43 B S O vk, R
FES 850 S (R T) 347 T — & 5146 2 143 0
5%, T O LI R 2 9 4 R At 5 R K Ly (/N
AULER BERUBEEL) #E4T T M B W i T 1
JRELRN X AR R 25 % A vk AR E R B Bl s LA &
B AN FESHRR o B IE N FE 5 IR 2 bR A
T A, AR B30 8 B 5 5 22 0804 R P 1 B
KA REE— 2548 5 58 3 R 00 A 56 R AR o AR S
i 770 1 AR AL B 5T

[ &% 3Tk ]
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