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Extraction and Purification of Tanshinone II A and
Salvianolic Acid B from Salvia Miltiorrhiza Bunge
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University of Science and Technology ,Shanghai 200237 , China

Abstract: A method for simultaneous extraction of tanshinone IIA and salvianolic acid B from the Salviamiltiorrhi-
zaBunge and the purification of salvianolic acid B was developed. The extraction process was optimized by orthogonal de-
sign with the content of tanshinone IIA and slvianolic acid B as evaluation indexes. The optimal extraction process was as
follows ; S. miltiorrhizapowder was extracted by 8 times of 70% ethanol with at 85 °C (reflux) for three times in 1 h. The
extraction rate of tanshinone ITA was higher than 90% , and the extraction rate of salvianolic acid B was higher than
80% . The extract was dissolved in hot waterand filtered, the filtrate was concentrated to 1 mL of a solution containing a-
bout 0.5 g of crude drugwith the volume of 100 mL was loaded on the D101 macroporous resin column with the sample
flow rate of 2 BV/h,and then column was washed by 6 BV of water,8 BV of 30% ethanol with the flow rate of 4 BV/h
for removing impurities, 10 BV of 60% ethanol with 2 BV/h flow rate for purifying,to obtain more than 75% purity of
salvianolic acid B, verification experiments showed that the process was stable and feasible; Finally, after washing and
methanol recrystallization,, more than 99% purity salvianolic acid B was obtained , the total yield of about 2. 86% (based
onthe dried rhizomes) .
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2.1.1 &ig5H

{015 H: Waters C g 6354 (3.9 mm x 150 mm,5
pm) 5 FLENAH A : L (A) -0. 3% WKW (B) , B
FEVERARF U :0 ~ 10 min,20% ~28% (A) ;10 ~
18 min,28% ~35% (A);18 ~22 min,35% ~ 65%
(A);22 ~30 min,65% (A), i 1 mL/min, 115 .
25 °C, gEtE & 20 pL, FFZER A A0 K Sy 270
nm, PHBER B A KA 286 nm,
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2.2 REIZHR
2.2.1 BESMFAR A -85 B 426 H

KBS YIS A FPHE R B B4 L
FOGT il BE P RBURRA: | 1 S e HE 90% L BEAE Ry B U
I E R R, KRBTSR 50 g, U
90% 1) LT Ry BB R [ LR 601, 4301 F 50
60.70 F1 85 °C (i) 2 3 ¥k, Bk 1 h, $RBUK
AT BT RN [R) R R 4 U B iR e, O
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Table 1  Factors and Levels for orthogonal experiments
K K2 Factor
Levels A(%) B C(h)
1 50% 1:6 0.5
2 70% 1:8 1
3 90% 1:10 1.5

2.3 B B S BS54
KGRI /PSR, #5042, 27 15 8 ) i
FET 24, 15 328 HOK Bt 08 DR MR 4
JphAE 1 mL S22 0.5 g B2, AE R R AL
g BRI .
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SRR B Y4584 53 M, FH T 24k i i i 1 28
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BRI, B 3 0y, 45 B Tl BE LR TR L RG % mA
A2 10 mL, 7E % R T R (60 rpm) |, 435l £
1530 F145 min BFECH 3 43, 2ok 08 000 2 D8 (W RS
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REREHEAT i W J o 8, 00 A W R AR R, 452 1.
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P HRALM NG & FEalifb )5 M FH R B, i —25
FHAHEE S 1R TR B IR A 3R BE s, OF H H B
o5 i AR B B AL PR R B, IR

3 #R5WE
3.1 A5 A MAMHE B OREBLSERY

72

ARSI AR, PRSI TTA (23 Hr e 32 3 2
0.01 ~0. 10 mg/mL, P}y 2 B 1Y 73 b ik B 31 [ )2
0.05 ~0. 3mg/mlL, 3% “2. 1. 3" I [ J7 32 , 22 il b o
ek, 19 2 P 2 A @) B8 75 28 Y = 45745X-
7. 1428 (R* =0.9992) ; PR B 1y [EIH HrFE Ry . Y =
4450.7X-5.856(R*> =0.9996) .
3.2 FSE UA MABRE BHWEE

FEAR“2. 1.4 {77k, 05 (el & v PF2 R TTA
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FHEAER B 1Y &R 4.51% .
3.3 BREXASE A FAEBE B IR ZMm
FEAR“2.2. 17 774, 7E. 50 .60 70 F185 C 13
B

28.55min

AU

OO = m ==
SIS NN I SN o)

0 2 4 6 8 1012 14 16 18 20 22 24 26 28 30 min

Bl As#ilam(A) S TA(B) XM R&MAEHE B R (C) K HPLC &iEE

Fig. 1

HPLC chromatograms of testing sample( A) ,tanshinonellA standard (B) and salvianolic acid B standard ( C)
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Table 2 Results of orthogonal experiments

S SRt A B A2
it N Contentof sabiane o of s
' srams 1A (mg/g) acid B (mg/g)
1 A, B, C, 3.85 33.13
2 A, B,C, 3.96 38.35
3 A B, Cy 3.99 38.38
4 A,B,C, 3.95 33.45
5 A, B,C, 3.99 39.43
6 A B,Cs 4.05 39.47
7 A, B;C, 3.78 32.95
8 A, B;C, 3.81 38.87
9 A, B;Cs 3.82 39.01
10 A,B,C; 3.99 32.11
11 A,B,C, 4.07 38.32
12 A,B,Cy 4.08 38.66
13 A,B,C,; 4.03 35.33
14 A, B,C, 4.15 39.41
15 A,B,C;4 4.15 39.45
16 A,B;C, 3.48 33.15
17 A,B;C, 3.98 37.72
18 A,B;C;4 3.99 37.74
19 A;B,C, 3.99 28.77
20 A;B,C, 4.01 36.13
21 A;B,Cy 4.02 36.15
22 A;B,C, 4.14 30.58
23 A;B,C, 4.17 37.66
24 A;B,Cy 4.18 37.98
25 A;B;C, 4.07 29.98
26 A;B;C, 4.12 35.58
27 A;B;Cy 4.13 35.89
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Table 3  Validation testresults of orthogonal experiments

FHEETA & P2 TA WIIECE FHBIR B & & FHIRTR B A HHUR

Raw iﬁ% () Yﬁiidﬁ;’% ) . Content of Ext.racli()n rateof Conte.nt of salvianolic ]?:xtraf:li()n.l'ate of
tanshinone IIA(mg/g)  tanshinone IIA (%) acid B(mg/g) salvianolic acid B (% )
50 10.21 4.13 96.5 39.43 87.53
100 20.13 4.03 93.2 39.39 87.31
1000 199. 84 3.99 92.7 38.90 86.27

WA (%) = RAERBREHFTHRORRE  WAGRRIIZR, IR 4, SRRV 3 FoRALR

(mg/g) /X & P A St 4% (mg/g) JEHTLL D101 BUA R 45K e, HLAE 30 145 min

3.6 AMEBABS4UNERSNT i o A 25 S K, LB B D101 B AR 1E A JEH 5

3.6.1  KIUMAG 8% 7 ik PEHOR T P B2 B Y 4l A6 A, W B ] A 30
237N L AR 3 P RALRAEN min,

R4 KIWAEFRSRMSRIRER

Table 4  Results of static adsorption and desorption of macroporous resin

i bt O i AZW% S i
Resin types Polarity Time (min) sorption Desorption
amount (mg/g) amount (mg/g)
D101 M 15 30.59 30.23
AB-8 BEE e 15 26.57 25.97
HP-20 =[5 15 18.33 17.58
D101 Rt 30 39.76 39.17
AB-8 $tk 30 31.28 30.09
HP-20 e[ 30 24.77 24.18
D101 AR 45 39.88 39.29
AB-8 skt 45 31.01 29.95
HP-20 JEH 45 24.33 22.88
3.6.2 L#HAEA EHFEHE K x5 ERERRNE
Bt D101 KALBIAE 50 g, 4t 3 {4y, FHAK I vk e 4 Table 5 Effect of sample flow rate
(BRFHR N 1:10) o I EFEZEWE 150 mL, 53 51 L ok ot s
2.4.6 f18 BV/h(1 BV =50 mL) F#E, BGdH: Flow rate (BV/g) amount (mg/g) amount. ( me/g)
(AR ) T 7 AR IR HE T 90% £ i 200 mlL ¥ 2 50.27 50.01
JISE PR AL, 5 1) P i R AR 3 0 R I AR A I AR 4 50.19 49.28
AW DS W h P R B 1% W B o B i W i, 45 6 45.38 43.97
BRES, 8 38.27 34.25

LRI AE2 84 BV/h i, D101 AL AR X
PHBIR B AW BT S R R A, O TR AR RRE AR BRI R R e B i SO AR R SR
38 HBERG SR 7 73 i, E4F 2 BV/h (100 FEEZIN 3 o/ g (LEZG/MIR) .
mL/h) BRE, HEASBIAS MRS B BT A5 R A 2L, 30 AR = PRER B IR (254 P OHE R B
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LB IR R DRI, 55 2 BV Jy—153, 73510

TER AR R PR B OAY S M R, 4520

LI 2,
8004
=
g b e
et 600 A B
i: =) A Mass of extract
12 = 400 ®- PR B Gt
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Fig. 2 Selection curves of eluent

SEILR KPR, DU =2 AN 5 PH R
Bz )5, H EZAE P AETT 6 BVt IR B iR
B R RS AU K R ,20% L BEGE I 1
TR B 1 & AR/ ,40% LB PHB R B 4 A 2
AR HTE R O ) 40% 2 BRI R, AT
DA A E RAEK, PFB R B Y 26 B 3%, 3t
20% LPERRIRESS , 23 TE 40% ST R
R, RIS 30% CEEAE BRI R4k 2L 52, TE
60% £ FEPENR T FH R B AR R i, 7F 80%
LSRR PR R B S 2A DR, B 60%
CEER VL RE 185 , AT AE S FHIR IR B (1) & £
o
3.6.4  BeALw &I IER R BLAS B0 F R

FRAE“3.6.3” 45 AL, JHT 1 A I 2l Ak 7 78R
B2 D101 #4550 g, FAREZS 3 150 mL, L 2 BV/h [y
MR LR, SeH 6 BV K PES , B H 10 BV30%
LWERRZR 10 BV60% £ P& S5/ R B, AR VR
W, B2 BY g—1foy, W R DR 2 Y
IR B o E A R, 25 R 3, 5%
W], B AR Ll b T 28 . LA, %6 6 BV [k
VR IR 2R 0, TR 8 BV 1 30% ZBE[G4R, &
J5 1 10 BV60% LBy it e 4 =8 P e B (1)
Ui 77.37% .
3.6.5 EXERFRZILE RBLA 6 R E

B D101 AT LG S50 g, 3L 3 3, SRR

0-
123456 78 910

3 BERRF Bk E 5 0IE M 2%

Fig. 3  Elution factor selection and validation curves

e B B8R, 40 ) 1 FE 150 mL (9253 . DAFHE R B
LRSS (PR B RFES BT &2
B SFE R, SR IE 58 26 Lo (37) 3B 48 Ik 44 1 1) 0 ok
(A) VEERFIRHE(B) AR (C)3 FHEKF,
Kl I ELli b T2, W3 60 25 FRM il T2
HENREL 110, BRI 4 BV/h, & 5 A
2 BV/h, 2@ 1:10, 4550327,
#*6 EZKER

Table 6  Factors and levels for orthogonal experiments
K- K2 Factors
Levels A(BV/h) B(BV/h) C
1 2 2 1:5
2 4 4 1:10
3 6 6 1:15

R EXEFERESESILNER
Table 7 Results of orthogonal experiment for the optimization of

flow rate and diameter ratio

TR TS BT % AR gl
No. Program  Transfer rate (%) Purity (% )
1 AB,C, 73.51 63.23
2 A,B,C, 88.94 75.87
3 A,B,C, 85.32 77.11
4 A,B,C, 71.71 59.88
5 A,B,C, 86.55 72.17
6 A, B,C, 84.69 74.79
7 A,B,C, 67.47 58.91
8 A,B;C, 87.31 75.22
9 A,B,C, 79.47 74.89
10 A,B,C, 78.45 63.64
11 A,B,C, 90.33 77.35
12 A,B,C, 83.92 78.09

13 A,B,C, 70.23 69. 66
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g - . =8 HEEAUER
EEBIHFE BIR R 2 - S
No. Program Transfer rate (% ) Purity (% ) Table 8 Results of purification
14 A,B,C, 86.76 76.17 fiasnifaatiil i Iﬁﬁ? alipE
) Solvent ratio Content (g) N o,ry Purity (%)
15 A, B, G 79.81 72.31 rate (% )
16 ALB,C, 727 61,85 6:1 1.23 74.3 73.5
5:1 1.38 83.5 74.6
17 A,B;C, 87.73 76. 42
4:1 1.53 9.1 95.2
18 A,B,C, 85.37 75.43
3:1 1.55 93.3 95.5
19 A,B, C, 66. 19 65.01 21 1.56 93.9 85.6
20 A;B, G, 82.51 71.78 1:1 1.59 95.7 81.3
21 A;B, Gy 88.22 77.99
2 AsB, G 65.39 59.47 Wk 2.86% (LA TEARZETHR) .
23 A3B,Cy 88.77 73.11 3.0
251
24 A,B,C, 84.69 77.47
201
25 A,B,C, 67.21 61.67 2151
26 A,B,C, 87.16 76.20 ég'
27 A3B;Cy 81.48 76.53 0
024 6 8101214 16 18 20 22 24 26 28 30 min
3.6.6 it T ¥ e9IE

B D101 RALBIAG 50 g #etE (F2 1 1:10) , LA
2 BV/h (s LA 150 mL, SEH 6 BV B/K e,
SRJG 6 BV30% £ BE LA 4 BV/h i i bR 24, 8
BV60% £ LA 2 BV/h i & 4, TF 5 Ve I o1t
iR B 14 5 Bt 913. 42 mg, &1k 78.37% , %
%A 80.29% , LKW, % T AR Edr, n1T
PR
3.6.7 JFHErEA B 89k — L4k

Fe 3. 67 AR B Y fe Al Ak Dy vk kA T 2 5K
B WSS Ky 78. 37% HIRES 2. 77 ¢, 453 11y, i
FrfE—2Al Ak, % 3. 67 FRoBE f RS FT DL HE A% 5
FEOAAE LR B /NOEE Y, AT Rk &
iR W AL IR TR S A TR o SRR A T
50 mL 7K A, Z 8 20185 A T Tk 0 T 6 R R U
(50 mL x3) W BEK)2E  JaUE TR PR, SRR i TH
Fist, F HPLC A PHE R B 1Y & i, 25 SRR BEE
LR 165 AT ik 1Y) EL 5 A 0/, Wk Uk R rh P
2 B (Y4518 8N I8/INE] 4 TR, 451K R BEACOR AR,
LUEETEVA AN LL A 40 1 ~ 3 1 ey, i5 3 95% LA
b AR R 2R B - ATk (4:1 ~3:1)
ATV, FHB R B A MR g, 4l v, A5 AR I
*£8,

e LR B W PR R B 4l KT 95% 1)
B 161 g, i —20 FH H B EA T JE 405 b, e A5 31K
a2 1,43 g, @50 e gl A5 99.23% |, i

B4 MR B RLESRH HPLC BiEE
Fig. 4 HPLC chromatogram of purified salvianolic acid B
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