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Ultrasonic Extraction and Anti-inflammation Activity of Salvianolic
Acid A from the Treated Roots of Salvia miltiorrhiza var. Alba

ZHANG Yu,LIU Hai-mei, XIA Hong-rui,SUN Long-ru”
School of Pharmaceutical Science ,Shandong University , Jinan 250012 , China

Abstract ; In this study,the ultrasonic extraction technology of salvianolic acid A (SalA) from the treated roots of Salvia
miltiorrhiza Bunger var. alba Wu and Li, mss. was optimized ,and the content of SalA ,as the marker component for the
process ,was measured by HPLC. The effect of ethanol concentration on the exiraction efficiency of SalA from the treated
materials was studied by single factor experiment. Then, the effects of solid-liquid ratio, extraction duration,temperature,,
and times of extraction on the extraction efficiency of SalA were investigated using L, (3*) orthogonal experiment. The
optimal extraction conditions were as follows ; the materials were extracted under ultrasonication in 75% ethanol at 30 C
for 3 times, with solid-liquid ratio 1: 12 and each time for 40 minutes. The extraction process was validated to be stable
and repeatable ,and it provided a method for the industrial extraction of SalA from the treated materials. In addition, the
extracts of SalA were evaluated for the anti-inflammation activity with THP-1cells and the results showed that they had
moderate anti-inflammatory activity.
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Fig. 1

HPLC chromatogram of salvianolic acid A standard (A) and extract of Salvia miltiorrhiza var. alba (B)
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Fig. 2 Effects of ethanol concentration on peak area of salvi-

anolic acid A
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Table 1  Factor and level for orthogonal design
[ 2 Factors
KF , ‘ , ,
Level (A) BB L (B) St a] (C) $ B KL (D) $EHEE( C)
Solid-liquid ratio Extraction duration ( min) Times of extraction Extraction temperature
1 8 30 2 30
2 10 40 3 50
3 12 50 4 70
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Table 2 Results of orthogonal design

FHER A SR

SQN:% A B C D Salvianolic acid
. A content (mg/g)
1 1 1 1 1 7.9102
2 1 2 2 2 14.4283
3 1 3 3 3 10. 6639
4 2 1 2 3 14.4373
5 2 2 3 1 14.7256
6 2 3 1 2 8.1943
7 3 1 3 2 13.0683
8 3 2 1 3 12.4857
9 3 3 2 1 17.2808
K, 33.0024 35.4158 28.5902 39.9166
K, 37.3572 41.6396 46. 1464 35.6909
K; 42.8348 36.1390 38.4578 37.5869
R 3.2775 2.0746 5.8521 1.4086
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Table 3 Results of variance analysis
RN o frih i P
Sources of variation of deviations Degree of freedom F value P value
A 16. 183 2 5.418 P>0.1
B 7.724 2 2.586 P>0.1
C 51.634 2 17.286 0.05<P<0.1
D(#%2 Errors) 2.987 2
Fyo5(2,2) =19.00;F,,(2,2) =9.00
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Table 4 Results of validation test

o SRR FIOM A A1
ij Weight of material Salvianolic acid
’ powder( g) A content( mg/g)
1 10.0034 17.0003
2 10. 0855 17.3803
3 10. 0468 17.1597
SEY49{E Average value 10. 0452 17.1810
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Fig. 3

Inhibition of IL-8 (A) ,IL-1( (B) production in LPS-activated THP-1 macrophages by Sal A extracts
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