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Simultaneous Extraction and Purification of Tanshinone and
Salvianolic acid from Salvia miltiorrhiza Bge.
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Abstract : Simultaneous extraction and purification technology of tanshinone and salvianolic acid was investigated in this
work. With the contents of tanshinone I[ A and salvianolic acid B as evaluation indexes ,the effects of ethanol concentra-
tion , ethanol volume and percolation rate on extraction of tanshinone [l A and salvianolic acid B were investigated by or-
thogonal test. Types of macroporous resin, pH of sample solution, volume of eluent and ethanol concentration were ob-
served by single factor experiments. The optimized extraction process were as follows:sample of Salvia miltiorrhiza Bge.
was crushed and filtered through 10 mesh sieve, percolated with 80% ethanol at 4 mL/(min - kg) , collected 10 times a-
mount of percolating liquid , recovered ethanol , diluted the solution to 0.5 g/mL of crude drug with water,adjusted pH to
3.0 by HCI,filtrated and got tanshinone. The sample solution was purified with HPD100 macroporous adsorption resin,
washed with 2 BV of water, then eluted with 3 BV of 50% ethanol. The eluent was collected and got salvianolic acid. Un-
der the optimized extraction and purification processes,good separation and high contents of tanshinone IIA and salianol-
ic acid B was achieved. The developed process was simple,stable and reliable. It can be applied in large scale produc-
tion.

Key words : extraction technology ; separation and purification technology ; tanshinone I[ A ;salvianolic acid B
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Table 1  Factors and levels of the orthogonal design
KT LR B B =
Ethanol concentration( % ) Amount of ethanol(ff%)  Percolation rate( mL/min * kg) Blank

Levels N

A B C D

1 70 6 4

2 80 8 5

3 90 10 6

2.2 FAESEWIAMAEBEBHMEENESE
2.2.1  giggut

{0,354 . ACQUITY UPLC BEH C ¢4 (100 mm x
2.1 mm,1.7 pm) ; #7730 C;##:0. 6 mL/min;
WL BIAH :0. 4% HRKIEM (A) - (B) s B L BE I
2.0 ~8 min,5% ~45% (B) ;8 ~13 min,45% ~
72% (B) ;13 ~13.2 min,72% ~5% (B) ; KoMK K .
270 nm F1286 nm; ki1 Lo
2.2.2 PR SRIIR A &

O3 SRS 1A FFHR IR B X S
o, 8 TEREAE R, IS & 75% W e,
75% WA R R 20, HEE 1 mL 230 & 51,9 ug
FPHEER LA F1141. 4 g PHER B 19TR G X GG R
W o
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R RE,0. 22 pum TALUEREDE L, RIASE R Lt
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2.2.3.2 4R S T A

F 9% PRI 2 53 B 4l Ak J5 (R P S TR B 13
13 PR A BS99 G 2 %) Y B 75 % HH
P, 2 — R RE,0. 22 pm GFLUE R I8 I
BIAS P2 i 3t 5 R 2 1 I A3t Y TR
2.3 IREMKLT

g3 A %5 W B b AR TR A IR 0. 20,
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226875. 15X-7380. 844 (R* =0.9999) | #E¥¢ 2 7F 10.
38 ~363.30 ng JHFE N ST RAFIILIE R R
FHEER B () [EIE R R . Y =679993. 235X-19316. 80
(R*=0.9999) , JE k¢ 7F 28.28 ~989. 8 ng Z [l 5
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Table 2 Results of orthogonal test

A A B C D% T‘iﬁﬁl?ngﬁ\A Salvf;l?ipfzaid B 2,%/5‘1 oy
No. Blank Content( mg) content( ) Composite score
1 1 1 1 1 594.40 29.16 91.98
2 1 2 2 2 622.00 28.70 92.59
3 1 3 3 3 626.00 29.68 94.79
4 2 1 2 3 708. 80 26.90 93.77
5 2 2 3 1 716.90 24.50 89.37
6 2 3 1 2 719.70 29.60 99. 84
7 3 1 3 2 668.00 13.52 64.46
8 3 2 1 3 673.20 14.89 67.54
9 3 3 2 1 680. 40 14.88 67.90
K1 279.36 250.21 259.36 249.25
K2 282.98 249.50 254.26 256.89
K3 199.90 262.53 248.62 256.10
R 27.69 4.34 3.58 2.55
R3 HESWER
Table 3 ANOVA table
IR AT A Fr e E " e
Source of Sum of squares Degree of Square
variance of deviations freedom value ¥ value P value
A 1469.92 2.00 734.96 124.90 <0.01
B 35.79 2.00 17.89 3.04 >0.01
C 19.24 2.00 9.62 1.63 >0.01
122 Error 11.77 2.00 5.88

Foos(2,2) =19,F; 5, (2,2) =99
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2N e O i S W A

LEEE = (AP P2 A R BGR /%A
PSR A i RIREGE ) x0.40 x 100 + (4K
FPHE R B $ B/ 1Z 4 PR B e KRB
x0.60 x 100,

2.6 RERNIZHNHE

3 HEMMERER A HEZmA N T
EXF(P<0.01) ;22 2 RER/NER, KHER
YERFR A A>B>C RN EE > R E > B
WS E AR T 22 A, BLC, RUEU 2R
161 80% LRI K 2 h, B AB IR, fin 80%
EEIRE 3 h 5, DL 4 mL/ (min - kg) ()3 BB,
AR 10 5B I
2.7 ASWaB4UIZE
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Y90 1.85% FHEER A ()& 8200 10.23% , 455
Wk 4,
2.8 ASHBIBA4NTIE
2.8.1 RAMWRRE

Fi 2.7 WUT JTiEA8A4E, 43 B AR 2200 f5 i iR
RIVE R A LAR IR B ) s, 7S pH oA 4.6, 85 H
2.8.2  KIUE ARG A 5 gk ik

FREUH AL B 47 ) HPD141 . HPD130 . HPD100 /%
AB-8 U ALK B AE 4% 80 mL I A, 43 il 4 B
150 mL W it i 1 4 g A, DL 4 BV/h 11 % B3
PRUEATWCRE , IR R 1,2 A A AR UK U
JE SR K BER I 1T, 70% 2,1 3 A5 A A4 By 36 5 i
AEVEBTR I, 42 082, 47 50 R J7 B4 PH S 2 B &
i TR R B A W B R, 25 R WL 1, AT
AU, TEAH TR 55 08 8 6F K FL W BB R B AT B 2%,
HPD100 AU AALIE S g X5 FH B R B Ak W JhF R B i
e THA =P A A, ik B HPD100 7 KL W B4

BAE R AR IR S 55 i AR B o

=100

E 80
2 60
# 5 40
£ < 30
= £ 20
2 0 S —
$ HPDI141HPD100 HPD130 AB-8
= LR
Resin type

Bl XAWBEMLESER

Fig. 1  Absorption quantities under different macroporous resins

2.8.3 MiRWAER

TR FR BCZE 2 T Ak # ) HPD100 7Y K fL A g
80 mL, W% Fff 3% 280 mL _EA%, 1L 4 BV/h fl W [ 7%
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Fig. 2 Adsorption leakage curve of active salvianolic acid B

on HPD100 macroporous resin
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Fig. 3  Effect of ethanol concentration on elution rate
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Fig. 4  Effect of amount of elution solvent on elution rate

2.8.7 BiEZE

EG LRI 25 I 600 PES R A2 5 R R
PR B Al T 200 - PES R it 10 H i, inid
i 80% LBERIE, K 2 h, R AN B R, in 80% &
255 3 h 5, P4 4 mL/ (min - kg) MR B Uk

£ 10 FEATB MW, D8 [RDUT R I 21, T oK s
£0.5 g/mL A= 24, FIEERR AT pH {H 3. 0, & i
B, ki, IR P2 EEE Y . g b HPD100 AL
W R AT , KB 0m , 57 50% Z B e, Wik
CBEGEBLI, e e i T 0, RIS P2 B iR 4R
.

& LA T 2 AT RS, PES 2 2y
LT PHER B i 5.61% ,JESE LA &
4 0.211% , B SCEHOR R 400 g 23500 2
B TS EE B AP 2 1 TR e BCY) b ) 2
A FHETR B 97 5 45 R IR 4, BIEROHFH2
LA FIPHER B BFRIUR RS 37050 240 95. 38% Fil
92.61% , $R WA 52 45 PSS B O 14 - H iR
N 1.85% ,FYEME LA ¥ 50 10.23% 734
R 89. 50% ; 112 Wy B AR HUW) 14 - Bl R
N 5.49% ,FHETR B VXN 70.56% , F- PR E
Fet 3 86.70% ,FRWIZ T 2045 PRI 47, il 3 42 X
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Table 4  Validation testing result(n =3)

HFR T 1 TG 2 T3 T
Name Number 1 Number 2 Number 3 Average
BT SIS A 5
Percolate solution Tanshinone I A content( mg) 813.71 809.88 791.40 805.00
A D AL
. MQ&B H R 20.72 20.98 20. 64 20.78
Salvianolic acid B content(g)
FFEER A R R
Tanshinone [[ A Extraction rate( % ) %6.41 95.96 93.77 95.38
FHIA B LIREETS
Salvianolic acid B Extraction rate( % ) 92.34 93.50 o1.98 92.61
FHEEE Y FIBE A &
Tanshinone extract Tanshinone [[ A content( % ) 10.37 10.03 10.28 10.23
WO Yield (% ) 1.88 1.86 1.80 1.85
FHEE A $RBUE RS R
Tanshinone [ A Extraction rate( % ) 92.39 88.42 87.70 89.50
PSRRI FHBER B & &
Salvianolic acid extract  Salvianolic acid B content( % ) 70.34 70.20 715 70.56
& Yield( % ) 5.43 5.55 5.48 5.49
i H =T %R
FHAYIR B IR % 85.28 88.13 86.69 86.70

Salvianolic acid B Extraction rate( % )

3 it

i S T VR B 1) 2, B N 4 S R I SR
(R P ) 2, WA ) 7 P 5 0 R (9 3 B, AR S DL ST
S A FPHRER B ()6 i o SRR 545 , 157 H

AR BT, B4 LA B AR RN I
JEXT HR BOSOCR B S0, 45 1 R W 80% LBl 4
mL/(min - kg) FYTEEEZ P, YO 10 {5 192 TR,
PR et SR ZLE0 X P S W A2
PRAGAL SR REA IS , 4 RN B MR I W 4 8, ik
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