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Studies on preparation and antibacterial actions of
Perilla Frutescens antibacterial.agent
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Abstract:In order to study the preparation of Perilla frutescens antibacterial agent and its antibacterial mechanism against as-
pergillus Niger and staphylococcus aureus. The composition of Perilla frutescens antibacterial agent was studied by orthogonal
experiment. The inhibitory effect of Perilla frutescens antibacterial agent was studied by Oxford cup method and minimum in-
hibitory concentration. The antibacterial mechanisms of Perilla frutescens antibacterial agent against aspergillus Niger was
studied by measuring the PH jelectrical conductivity ,ion, RNA and protein leakage of aspergillus Niger and the ergosterol con-
tent. By detecting the extracellular conductivity of staphylococcus aureus, the intracellular leakage of reducing sugar, RNA and
protein ions,the content of peptidoglycan, and the damage to the cell wall, the antibacterial mechanism of Perilla against
staphylococcus aureus was studied. The results showed that the best ratio of Perilla frutescens antibacterial agent was: fructus
perillae: pogostemon cablin: sunglo =4:1: 1 ;the minimum inhibitory concentration (MIC) for aspergillus Niger and staphylo-
coccus aureus.were 0.2%:and 0.06% . The main mechanism of action of Perilla frutescens antibacterial agent on aspergillus
Niger and staphylococcus aureus was that it destroyed the membrane structure of aspergillus Niger.

Key words : Perilla frutescens antibacterial agent;ratio; Aspergillus Niger; staphylococcus aureus; antibacterial activity ; anti-
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R2 DEXBERSAH

Table 2 Antibacterial tests’ results and analysis

o cwy B . R GGt
S e, spergillus niger ( staphylococcus aureus)
MIC ( wL/mL) MIC( pL/mL)

1 1 1 1 1 2.3 0.8
2 1 2 2 2 1.9 0.76
3 1 3 3 3 1.65 0.612
4 2 1 2 3 1.25 0.73
5 2 2 3 1 1.17 0.68
6 2 3 1 2 Vs 0.64
7 3 1 3 2 1.09 0.65
8 3 2 1 3 112 0.63
9 3 3 2 1 1.11 0.61

gﬁﬂl\ﬁf?’;’f/blﬁ )'”ge’ K1 1.95 1.547 1.64 1.52

K2 1.307 1.397 1.42 1.497

K3 1.107 1.42 1.303 1.34

R 0.843 0.15 0.337 0.187

éﬁ@ﬁ%ﬁg‘i i‘gﬁfé‘;""“’”s aurens ! 0.724 0.727 0.69 0. 697

K2 0.683 0.69 0.7 0.683

K3 0.63 0.621 0.647 0.657

R 0.094 07106 0.053 0.04

R3. MIC FEHHH
Table 3 ' Analysis of variance for MIC
Slfjis Ezirgjifes 53 f S F P
& A 1.165 2 19.417 19 <0.05
Aspergillus niger B 0.039 2 0.65 19 <0.05
C 0.175 2 2.917 19 <0.05
1% 2%Deviation 0.06 2
ot g e e A
Stfp%&if}i‘i‘w A 0.013 2 6.5 19 <0.05
B 0.017 2 8.5 19 <0.05
C 0.005 2 2.5 19 <0.05
222 Deviation 0.002 2
3.1.2 RABIE A 6B &5 ik T TR RN e R 447 o3 2 5 R, 46 i o TR 5% TR H v

HR A TF 52 S g0 25 R, 52 R HUvd 71 10 i 4 ik 2 R, EZ A 200 g; 76-10 C AL 12 h, 5325 Uk,
T BCERTR T80 g )T HE R 20 g FIAAEE 20 g ApGilRy  HROCEIEUR, RIS IR UA G
PEIFIRATI4T, N 100 g YK FRIEE 2 60 ~200 H,3H 3.2 ZHRAEFEHENHEER
5 pHAE R 53 M A NGBS, EEEIEE R 10 U/g, 78 3.2.1 2 FRB AT ZHEMRE R
50 CHYIREET , B 2 hs A 3 000 g 95 wt% ) & LT BT LA HY o X6 B2 A IR 2 400 B 1 1 1
BV, DA T VIR B AR 24 h, i 38  BE A 0. 15% A1 0. 20% 22 95 B 1 57 B4 4= LA ) BBl DU
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e N0, 15% B, FEAE /DB 22, 1 4 W E N antibacterial agent on Aspergillus niger
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Table 4  Effect of Perilla antibacterial agent on the diameter of aspergillus Niger’ s antibacterial zone
LI E T E Concentrations of Perilla antibacterial agent
WA b (%)
Testing index
Xif i Control 0.05 0.10 0.15 0.20 0.25 0.30
H 4% Diameter( mm) 5+0.3 5+0.3 8+0.1 9.+0.5 15+0.1 18 £0.4 20 £0.2

0.20% f 55 7R ML P JE 18 22 424 o T DL SR A5 B 1 571
Xof B B 1) e /N B R 2 0. 20% X BB A5 Rl
FEUH R TR BT IR R X B R AT B RO, B
B 25 VR B B, 0 TS8R T 2

27 (af) REREEFREFGEFH B FERRR
Fig:2 “(a=f)=Growth of Aspergillus niger treated with

different concentrations of Perilla antibacterial agents
W 1:a. %fHE; b.0.05% ;5 ¢.0.10% 5
d.0.15% ; €.0.20 % ; £.0.25% .
Note 1 :a. control;b.0.05% ;¢.0.10% ;
d.0.15% ;e.0.20% ;£.0.25%.

3.2.3 R A LW FEamiesh pH %R
UNIEL 3 Frz %) B2 Bt 3 P ) ) SEE I, 20 A

W pH (BT B3 3485 Ry B I 5 T A [k B2 (0. 50%

1.00% ,1.50% ,2. 00% ) 5 75470 bl 771 Ak 2L S it 2

R 22 A0 AN pH B I E] 9 3 0 B 4
MR o >IN B A ], 5% 9 T B 0] o JRE 0 O, A% 2 Y
pH{EC LR 5 [R]F, 2. 00% 55 7547t 1 711 Ak B ) 22
B L2 AR MU pH (E TR Dy e, 4
AR IR URR BH L T e A A B S A R
AR AN pH (B AIREAR . ELBEE I 1] A9 5 1A 56
PR AN RIE AR PN S L SR ST

52 X H# Control
e 0.50%
gir —=— 1.00%
L. 150%
—h—2.00%
35 -
(] 30 60 %0 120 150 180
BtiE
Time (min)

B3 EAmEFXEHBMEBS pH BT
Fig. 3 Effect of Perilla antibacterial agents

on extracellular pH of Aspergillus niger
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Fig. 4  Effects of different concentrations of Perilla antibacterial

agents on electrical conductivity of Aspergillus niger
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content in cell membrane of Aspergillus niger
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antimicrobial agents on Staphylococcus aureus

Inhibition of different concentrations of Perilla
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Table 5  Effects of-different concentrations of Perilla antimicrobial agents on the total number of Staphylococcus aureus colonies

PUR

i HE
Concentration of antimicrobial agents KA 0.02 0.04 0.06 0.08 0.10
Control
(%)
Lg CFU/mL 8.61 8.58 8.12 7.12 6.67 6.40
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