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Optimization of decompressing extraction for Salvia mihiorrhiza and its
suitability of technology

WU Zhen-feng" ?, CHEN Wei-liang?, WANG Ya-qi’, WANG Fang"?, HU Peng-yi’, HAN Li', YANG Ming"*

1. Chengdu University of Traditional Chinese Medicine, Chengdu 610075, China

2. Key Laboratory of Modern Preparation of TCM, Ministry of Education, Jiangxi University of Traditional Chinese Medicine,
Nanchang 330004, China

Abstract: Objective To investigate the rationality of decompressing extraction on Salvia mihiorrhiza and to optimize the
decompressing extraction process of salvianolic acid B from S. mihiorrhiza. Methods HPLC was applied to determining the content
of salvianolic acid B. Plackett-Burman design, Box-Behnken design, and response surface analysis were used to screen the main factors
and optimize the decompressing extraction process for salvianolic acid B. Results The optimal decompressing extraction process for
salvianolic acid B is that S. mihiorrhiza was immersed in water for 12 h and kept in the dark before extracting, the optimal process
parameters were as follows: extraction temperature 80 ‘C, extraction time 89 min, and the ratio of liquid to solid 11. Under this
condition, the experimental results for extracted content of salvianolic acid B was 5.01% on average. The deviation rate of predicted
value was —1.54% on average. The establishing mathematical model was consistent with the experimental data. Compared with the
atmospheric pressure extraction, the content of salvianolic acid B was increased by 28.87% and the dry extract yield was reduced by
9.01%. Conclusion Using Plackett-Burman design and Box-Behnken design method to optimize the decompressing extraction
process of salvianolic acid B from S. mihiorrhiza is scientific and feasible. The method is reliable, accurate, reproducible, and
predicted. The decompressing extraction is suitable for the extraction of salvianolic acid B.
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Fig.1 HPLC of salvianolic acid B refenrence substance
(A) and S. mihiorrhiza sample (B)
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i 14.55 mg, F WA E 7 5 25 mL Bt 2,
B2, Bk 582.0 pg/mL X S BEG, 8 A
WIRFEFE — 5 E R A 5 mL B (OB, 73 9.094.
18.19. 36.38. 72.75. 145.5. 291.0 pg/mL 3t 6 /N
IR 0T R

2.1.3  AEASEEINEE AR T2 20
P2 20 g BT IRIAEREG, $EBURHIXUZ 2 A
(200 H) JE, JEMAHAKE AR 250 mL &, B
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Table 1 PBD design and results

JHRR B ALK /%

SEIGS A B/min C/h D/ E/C F G H I J -
SR E TONME WZE
1 1:12(1) 60(-1) 12(1) 3(1) S0(-1) (1) (=) (1) (1) (=) (-1) 3.6026 3.5536 0.0490
2 1:6(-1) 120(1) 12(1) 3(1) 50(-1) (1) (1) (=) (1) (=) (1) 3.8774 39240 —0.0466
30 1:12(1) 120(1) O0(-1) 1(-1) 50(-1) (1) (1) (1) (1) (<) (1) 3.9310 3.8713 0.0597
4 1:12(1) 60(-1) 0(-1) 1(-1) 80(1) (1) (=) (1) (=) (1) (1) 40731 42017 —0.1286
5 1:6(-1) 120(1) 0(=1) 3(1) 80(1) (1) (-1) (1) (-1) (=1) (1) 4.6562 4.6296 0.0266
6 1:12(1) 60(-1) 12(1) 3(1) 80(1) (-1) (1) (1) (1) (=) (1) 44146 44289 —0.0143
7 1:6(-1) 60(-1) 12(1) 1(-1) 80(1) (-1) (1) (1) (1) (1) (1) 43179 41970 0.1209
8 1:12(1) 120(1) 12(1) 1(-1) 50(-1) (1) (-1) (1) (1) (=) (1) 4.0060 4.0411 —0.0351
9 1:12(1) 120(1) O0(-1) 3(1) 80(1) (1) (1) (1) (-1) (1) (1) 4.8733 48040 0.0693
10 1:6(-1) 60(-1) 0(-1) 3(1) 50(-1) (1) (1) (1) (<) (1) (-1) 3.1252 32093 —0.084 1
11 1:6(-1) 60(-1) 0(-1) 1(-1) 50(-1) (1) (1) (1) (1) (1) (1) 32089 3.1519 0.0570
12 1:6(-1) 120(1) 12(1) 1(-1) 80(1) (1) (=) (1) (1) (1) (-1) 4.6681 47420 —0.0739

%<2 PBD LWBERFEN 2.3 BBD M EEMAIEITIZ

Table 2 Analysis of variance for PBD results 2.3.1 BBD LM E. AKPEASER i PBD 52
H#E FIHR#M PHE H#=E AR PHE U N S 2l A, R TR AE 12 h, $HEHL
A 0.0872 0.0249 | D 0.028 7 0.366 0 VB 5 A 1 IR, 285 $REUN TR] (X7): 60~120 min,
B 02725 <0.0001|E 04377  <0.000 1 RIGRE (X): 50~80 C (XMJES 10~41.5
C 00849  0.0276 | <0.000 1 kPa), BHEEL (X3): 1:6~1: 12 AELHXNE,

BEMERWEE, AT 2 BBD ALK R
o Xt S ANHEZEHATINA T, & BRIE00 e AR 3
HATIEA G, AR v 508 Y=4.062 8+
0.0872 A+0.272 5 B+0.084 9 C+0.028 7 D+0.437 7
E, R’=0.9820.
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Table 3 BBD matrix and results

4 BBD LWGERFEN

Table 4 Analysis of variance for BBD results

%5 X, / min X/ C FHRR B MIRIR /% WERE  BAZEFM AmE FAH PMH
(71 /kPa) SO TRE e A 55106 9 56635 0.0162
1 120 80(41.5) 1:9 4.00264.1223 -0.1197 X, 0.171'5 1 15865  0.2482
2 60  50(10) 1:9 3.87743.7577 0.1197 X, 0.8643 1 7.9944  0.0255
3 90 50(10) 1:6 3.63103.4465 0.1846 X, 1.800 5 1 16.6550  0.004 7
4 90  65(203) 1:9 4773145299 02432 X X 0.066 0 1 0.6102  0.460 3
5 90  65(203) 1:9 4.65624.5299 0.1263 X, X 04749 1 43930 0.0743
6 60  80(41.5) 1:9 4.63144.6720-0.0406 X, X 0.179 3 1 16582  0.2388
7 90  65(20.3) 1:9 431794.5299-0.2120 X 0.8579 1 79358  0.0259
8 120 65(203) 1:6 2.40602.6311-0.2251 X 0.000 4 1 0.0040 0.9516
9 120 65(203) 1:124.57334.2691 0.3042 Xy 0.978 1 1 9.0473  0.0197
10 90  80(41.5) 1:6 4.02523.6804 0.3448 YT 0.624 2 3 62793  0.0540
11 60 65(203) 1:6 330893.6131-03042 N
12 90 80 (41.5) 1:124.86815.0527 —0.184 6 SbatL. [T Y=-2284 240.069 5 X+
13 60  65(20.3) 1:124.09793.8728 02251 0.011 1.X,+0.471 7 X;—2.854 X_io 42X1X2+0'003 _E
14 90  65(20.3) 1:9 4.44404.5299 —0.0859 X1f3+0‘004 7 5(2X3—5.016>< 107 X" —4.478X10
15 90 65(20.3) 1:9 4.45834.5299 -0.0716 X' —0.053 6.7
16 90 50(10) 1:123.627139719 03448 233 Aot BRARERABraR, 3 A
17 120 50(10) 1:9 3.76233.7217 0.0406 FOMIIRR PR AL, 2Bl Ah 2 X1
1% B PRI =4 i A A s g (&l 2D,
2.3.2 BBD SEEZE RIS 4R iETZ 00 M 2-a =4l Gt SRR AR Bk
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Fig. 2 3D Surface and contour plot of different variables influence on content (¥) of salvianolic acid B
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Table 5 Results of process validation experiments

PHBIR B $32HCE /%

S — %%ﬁluD/ﬁﬁﬁw Vw2 )
% % %
1 509 496 097 —2.53 ~1.54
2 4.99 -2.89
3 5.04 -1.02
4 5.09 -0.16
5 5.00 -1.92
25 BUERESBEREIR LR
2,51 FHR B UKL 020 g FFZ, R

120, Jn 115K, H SRR EEE 89 min, $EHX 1
Ko AT 3 IRELE, PRt BOE PR B $EHER
PRI 3.891 4%, MRESEEUITS SRR B $2H%
I 5.014 7%, 5 R TZ 0, HUs R
T2 B 2 HCRA N2 T 28.87%.
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