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Extraction and antibacterial activity of volatile oil
from Hypericum perforatum L.flowers
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Abstract: To study steam distillation extraction technology of volatile oil from Hypericum perforatum L.flowers the type of
parameters soaking time solvent to solid sample ratio and extraction time were investigated in single factor experiments with
extraction yield of volatile oil as evaluation index.The best extraction processes were obtained with three factors and three levels
of response surface methodology as follows: soaking time 19 h solvent to solid sample ratio 9: 1 mL/g and extraction time 10 h
respectively leading to an extraction yield of volatile oil 1.03 mL/100 g and the experimental value are basically close to the
theoretical expectation value 1.10 mL/100 g with only 2.73% deviation. Combining with the antibacterial activity tests the
antimicrobial cycle diameter of volatile oil from Hypericum perforatum L.flowers were 9 10 12 mm for Escherichia coli
Staphyloccocus aureus and Bacillus subtilis which suggested volatile oil from Hypericum perforatum L.flowers has a certain
antibacterial effect.
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Table 1  Variables and levels of RSM
A B C
(h) (mL/g) (h)
-1 12 5:1 6
0 18 10:1
1 24 15:1 12
( . . )
o 100 L 9 cm
3 mm
5 pL 5 nL
(37 C 24 h) .
3 10
1.3
Design—Expert 8.0
+ ( mean + SE)
2
2.1
2.1.1
1. 10 h
; 18 h
18 h
o 18 h o
0.9
0.8
w 0.7 F
S 0.6
3 05F
= 04 r
= 0.3
02
0.1
0 1 | | 1 1 |
6 10 14 18 22 26
BRI 8] (h)
1
Fig.1 Effect of soaking time on yield of
Hypericum perforatum L.flowers volatile oil
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Fig.2 Effect of solvent to material ratio on yield of

Hypericum perforatum L.flowers volatile oil
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Fig.3 Effect of extraction time on yield of
Hypericum perforatum 1.flowers volatile oil
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Y = - 261125 + 0.093750A + 0.14425B +

0.42792C + 1.25000E - 003 AB + 4.30556E - 003AC —
6.66667E — 004BC — 3.95833E — 003A’ — 8.20000E —
003B? -0.026667C?

3.
3 F 83.53
p 0.01
o p 0.1299
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0.05
( Std.Dev.) 2.90%
: ( R%;) 0.9789
97.89% (R*) 0.9908
(CV)4.14
C- A*.B® C’ AC
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Table 2 RSM design arrangement
and corresponding of volatile oil yield
A B C
(mL/100 g) (mL/100 g)
1 1 1 0 0.63 0.66
2 0 0 0 0.94 0.97
3 1 0 -1 0.48 0.47
4 0 1 -1 0.48 0.46
5 0 0 0 0.99 0.97
6 -1 0 1 0.54 0.55
7 0 0 0 0.98 0.97
8 0 -1 -1 0.45 0.48
9 0 -1 1 0.59 0.61
10 0 1 1 0.58 0.56
11 -1 0 -1 0.59 0.60
12 -1 -1 0 0.69 0.66
13 1 -1 0 0.63 0.62
14 1 0 1 0.74 0.73
15 -1 1 0 0.54 0.55
16 0 0 0 0.98 0.94
17 0 0 0 0.96 0.97
222
4,
4
o 4a
4b
o 4c
o 4
16~19 h; 8:1~12:1 mlL/g;
8~10 h,
: 1850 h 9.39:1 mL/g
9.83 h
19 h 9:1 mL/g
10 h
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Table 3 ANOVA for response surface quadratic model
F p
9 0.62 0.069 83.52 <0.0001 *%
A 1 1.800E-003 1.800E-003 2.18 0.1832
B 1 2.113E-003 2.113E-003 2.56 0.1536
C 1 0.025 0.025 30.68 0.0009 *%
AB 1 5.625E-003 5.625E-003 6.82 0.0349 *
AC 1 0.024 0.024 29.12 0.0010 *%
BC 1 4.000E-004 4.000E-004 0.48 0.5087
A? 1 0.085 0.085 103.64 <0.0001 *%
B’ 1 0.18 0.18 214.48 <0.0001 *%
c? 1 0.24 0.24 293.97 <0.0001 Kk
7 5.775E-003 8.250E-004
3 4.175E-003 1.392E-003 3.48 0.1299
4 1.600E-003 4.000E-004
16 0.63
Dkk (p<0.01);* (p<0.05) o
1.03 mL./100 g 1.10 mL/100 g 4
2.73% o N
gb 0.99
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Fig.4 Response surface plot for the interactive effects of

three factors on Hypericum perforatum L.flowers volatile oil yield
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volatile oil from Hypericum perforatum L.flowers

((mm)
9 +0.30 10 £0.32 12 £0.28
6 £0.22 6 £0.21 6 +£0.24
3
19 h 9:1 mlL/g
10 h 1.03 mL/
100 g 1.10 mL./100 g
9.10.12 mm
1 J. 2004
9:74-717.
2 (
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6 ( MIC)
Table 6 Minimal inhibitory concentration( MIC) of alkaloids of Corydalis taliensis Fr.different strains
((pg/mL) MIC
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- - - - + 4+ + 40
+ + + - - - + + + 50
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MIC 40 pg/mL 12 AHPLC 6
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