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The Effect of Anti-microbial and the Inhibitory Effect of Biofilm
Formation and Inflammatory Factors Production of Perillae semen
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Abstract In this study, we assessed anti-oxidant activity, anti-microbial, inhibition of biofilm formation and
inflammatory factors(nitric oxide, interleukin-6, interleukin-8) inhibitory effect of Perillae semen hydrothermal
extract(PSW) and three kinds of Perillae semen supercritical fluid extract(PSSs) extracted by controlling
temperature with no variation of pressure. Compared with PSW, PSSs had significantly lower minimal inhibitory
concentrations(MICs) against Staphylococcus aureus(S. aureus) and the ability of PSSs to inhibit formation of
biofilm was also superior. PSSs reduce the production of inflammatory mediator and inflammatory cytokines
significantly compared to PSW. We suggest, therefore, Perillae semen supercritical fluid 45°C extract which
showed the best anti-microbial, inhibition of biofilm formation, and inhibition of inflammatory factors production
among the supercritical fluid extracts could be used for protecting patients with atopic dermatitis from pruritus
and transepidermal water loss as a functional ingredient from nature.
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Table 1. Yield of Perillae semen extracts

Sample Yield(%)
PSW 452
PSS30 2373
PSS45 23.89
PSS60 2518

PSW:  Perillae semen hydrothermal extract, PSS30: Perillae
semen supercritical fluid 30°C extract, PSS45: Perillae semen
supercritical  fluid 45°C extract, PSS60: Perilae  semen
supercritical fluid 60°C extract.
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A2A} B45Z5-E half maxinel inhibitory concentration
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a8 1. XX FE=2| DPPH radical 22715(%)
Figure 1. DPPH radical scavenging activity of Peniiae semer.
extract

«P<0.05, »P<0.01, =»P<0.001 vs. control, PC: positive control;
L-ascorbic acid, 10 pg/mL; 81.77 = 0.80%, CTL: control,
sample untreated group, PSW: Perilae semen hydrothermal
extract, PSS30: Periliae semen supercritical fluid 30°C extract,
PSS45: Perilae semen supercritical fluid 45°C extract, PSS60:
Perilae semen supercritical fluid 60°C extract.
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Figure 2. ABTS+ radical scavenging activity of Perillae semer.
extract

=+P<0,001 vs. control, PC: positive control; L-ascorbic acid, 5
Lg/ml; 68.12 + 1.95%, CTL: control, sample untreated group,
PSW:  Perillae semen hydrothermal extract, PSS30: Perilae
semen supercritical fluid 30°C extract, PSS45: Perilae semen
supercritical  flud 45T extract, PSS60: Perilae  semen
supercritical fluid 60°C extract.
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Table 2. Anti-microbial activity of Perilae semen extracts on
staphylococcus aureus.

C (ug/mL)

Sample
Strain
S. aureus 2500

PC | PSW | PSS30 | PSS45 | PSS60

>2000 400 400 500

Al experiments are conducted in triplicate. PC: positive
control; methyl paraben, PSW: Periiae semen hydrothermal
extract, PSS30: Perilae semen supercritical fluid 30°C extract,
PSS45:  Perilae  semen supercritical fluid 45°C  extract,
PSS60: Perilae semen supercritical fluid 60°C extract.
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Biofilm inhibition acitivity (%)

(ng/m1) (ng/m)
% 3. AKX FE=2 biofilm 24X 2M(%)
Figure 3. Biofim inhibition activity of Perilae semen extracts

PC: positive control; ciprofloxacin, 0.125 pg/mL; 5663 *
0.32%, *P<0.05, *P<0.01, ++P<0.001 vs. control, CTL: control,
sample untreated group, PSW: Perillae semen hydrothermal
extract, PSS30: Perilae semen supercritical fluid 30°C extract,
PSS45: Perilae semen supercritical fluid 45°C extract, PSS60:
Periliae semen supercritical fluid 60°C extract.

&

N
8

o

2 4. Raw 264.7 M=ol CHEh MZE ME2(%)
Figure 4. Raw 264.7 cell cytotoxicity results over 48 h Pernilac
semen extracts treated at the concentration of 25-200 pg/mL

xP<0.05, **P<0.01 vs. control, CTL: control, sample untreated
group, PSW: Peritae semen hydrothermal extract, PSS30:
Periliae semen supercritical fluid 30°C extract, PSS45: Periliae
semen supercritical fluid 45C extract, PSS60: Perilae semer
supercritical fluid 60°C extract.

(ng/mL) (ug/mi1)

% 5. HaCaT Mlzofl tist M= dE2(%)
Figure 5. HaCaT cell cytotoxicity results over 48 h Perifac
semen extracts treated at the concentration of 25-200 pg/mL

CTL: control, sample untreated group, PSW: Perillae semeri
hydrothermal extract, PSS30: Periliae semen supercritical fluid
30°C extract, PSS45: Perilae semen supercritical flud 45C
extract, PSS60: Perilae semen supercritical fluid 60°C extract.

3l cell viahility assayS Al Axfolt}y, WST-8
kitg o83t m&3 A BF AXE HEEe] tx
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& 2zt 2QAFEEC] NO AE S
ok 200 pg/ml FEAA A2t 2AAFEES
5.00% t ol3tZ LPSE AglatA e tZatst

i)
2
X
_0|L
OE bR e g
B RO e

FEEL 200 ug/mL FEoA 3461 + 2.28%2] NO7F
= Ao R AXEAT

NO production (%)

50 100 200 | 50 100 200 | 50 100 200 | 50 100 200

PS530 (ng/ml)
LPS (10 ng/mL)

| - PSW (pg/mL) PS545 (pg/ml) PSS60 (ug/mL)

J% 6. Raw 264.7 M=ollAMe] NO MM
Figure 6. The inhibitory effect of Periflae semen extracts on
NO production in HaCaT cell

#HHP<0.001 vs. control, »+P<0.001 vs. LPS treated group,
CTL: control, sample untreated group, PSW: Periflae semer:
hydrothermal extract, PSS30: Perilae semen supercritical fluid
30°C extract, PSS45: Pernilae semen supercritical fluid 45C
extract, PSS60: Perilae semen supercritical fluid 60°C extract.
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Moa o=
= 5 3 3

IL-6 production (%)
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32 7. HaCaT MI=ZollMel IL-6 MMzt
Figure 7. The inhibitory effect of Perillae semen extracts on
IL-6 production in HaCaT cell

#HHP<0.01 vs. control, »P<0.01, »»+P<0.001 vs. TNF-a treated
group, CTL: control, sample untreated group, PSW: Perilae
semen hydrothermal extract, PSS30: Perilae  semer:
supercritical  fluid 30°C extract, PSS45:  Periliae  semer:
supercritical  fluid 45°C extract, PSS60: Perillae  semer,
supercritical fluid 60°C extract.
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