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Abstract: Forsythia suspensa leaves were used as raw materials for phillyrin extraction by ultrasonic assisted semi-bionic method.
According to the results of one-factor-at-a-time method, a four-factor and three-level response surface methodology was applied with ethanol
concentration, liquid-to-solid ratio, extraction time, temperature as influencing factors. The antibacterial activity was determined by the filter
paper method, and the effects of temperature, pH and UV on the antibacterial retention rate of phillyin were studied. The results of variance
analysis showed that the regression model better reflected the relationship between the yield of phillyrin and ethanol concentration,
liquid-to-solid ratio, extraction time, temperature. The optimum extraction conditions were obtained: the ethanol concentration was 40%, the
liquid-to-liquid ratio was 36:1, the extraction temperature was 48 °C and the extraction time was 100 min. Under these condition, the yield of
phillyrin reached 4.42%, which was higher than other extraction methods. Antibacterial activity test showed that phillyrin could inhibit
Staphylococcus aureus, Escherichia coli, Salmonella and Bacillus subtilis. In addition, the diameters of inhibition zone of the four tested strains
were 8.33, 9.85, 8.85, and 8.81 mm respectively. The high temperature, strong acid and strong base could weaken the antibacterial effect of
phillyrin, while UV had little effect on the antibacterial effect of phillyrin.
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Fig.1 Solecular structure of phillyrin
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Fig.2 Effects of ethanol concentration on forsythin yield
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Table 2 RSM design and results of forsythin

REFS A ERE/min - B: HR&/(ml/g) C: TEEARAR 4% D RIGRE/SC  1FE/%
1 100 40:1 50 50 3.69+0.03
2 100 35:1 30 60 3.52+0.03
3 100 30:1 40 40 3.42+0.04
4 100 35:1 40 50 432+0.03
5 90 35:1 40 60 3.16+0.05
6 90 30:1 40 50 3.22+0.06
7 110 35:1 40 40 2.97+0.10
8 100 35:1 40 50 4.41+0.09
9 100 35:1 30 40 3.57+0.12
10 100 35:1 50 40 3.28+0.09
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35:1
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35:1
35:1
35:1
35:1
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30:1
35:1
35:1
30:1
40:1
30:1

30
50
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40
40
40
30
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40
40
40
50
30
50
40
50
40
40
30

50
50
40
50
60
60
50
50
40
50
50
50
50
50
50
60
50
60
50

3.17+0.09
3.07+0.08
3.73+£0.07
3.36+0.03
2.93+0.05
3.04+0.03
2.93+0.16
3.04+0.09
3.67+0.05
4.39+0.04
4.40+0.03
2.91+0.04
3.37+0.05
2.99+0.03
4.20+0.09
2.84+0.12
2.60+0.05
3.04+0.03
3.10+0.06

E: Y, ATHRFER, p<0.05; **, RTAREEER, p<00l; NS, ATALREEF, p>0.05.

* 3 ERHEYIRE S HEDT

Table 3 The regression model and variance analysis of forsythin

% Z KR 7 Aa AwE Hrn P pia BEH
AR 7.70 14 055 1292 <0.0001 Ho
A 0.24 1 024 553 0.03 *
B 0.32 1 0.32 7.60 0.02 *
C 0.07 1 0.07 1.52 0.23 NS
D 0.37 1 0.37 8.72 0.01 *
AB 0.02 1 0.02 0.53 0.48 NS
AC 0.04 1 004 094 0.35 NS
AD 0.08 1 0.08 1.98 0.18 NS
BC 0.05 1 0.05 1.09 0.32 NS
BD 0.01 1 0.01 0.23 0.64 NS
CD 0.04 1 004 089 0.36 NS
A’ 3.73 1 373 8757  <0.0001 o
B’ 225 1 225 5292 <0.0001 o
2 230 1 230 5405  <0.0001 o
D? 1.65 1 1.65 3875  <0.0001 o
#E 0.60 14 0.04
PEE 0.51 10 0.05 2.30 0.22 NS
Yhiz % 0.09 4 0.02
B Fa 8.29 28
R?=0.93
R%,;=0.86
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