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Antimicrobial, Antiperspirant and Deodorant Effect of Herbal Extract
Mixtures Including Schisandra chinensis
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The aim of this study was to investigate the antimicrobial, antiperspirant and deodorant effect of herb mixtures
including Schisandra chinensis(SC). This herb mixtures including Schisandra chinensis was made of Astragalus
membranaceus(AM), Triticum aestivum(TA), Atractylodes japonica(AJ) and peppermint essential oil extracted from
Mentha piperita(MP). We examined antimicrobial activity, antiperspirant activity and L-leucine dehydrogenase activity of
the herbal extracts. We found that the mixture of SC and MP have the best antimicrobial effects on B. subtilis subsp.
spizizenif and mixture of SC, AJ, AM and TA have best antiperspirant effect. Moreover, the combination of SC and
AM showed the most inhibitory effect on L-leucine dehydrogenase activity. These results suggested that the herb
mixtures Including Schisandra chinensis have good antimicrobial and antiperspirant effects.

Key words : Schisandra chinensis, Astragalus membranaceus, Triticum aestivum, Atractylodes japonica, Peppermint
essential oil, antimicrobial, antiperspirant, leucine dehydrogenase
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Table 1. List of strains and media used for antimicrobial experiment

No Microorganism Media used
Bacillus subtilis ) )
1 (KACC 10111) Nutrient agar & broth(Difco)
Corynebacterium xerosis ) )
2 (KACC 20801) Trypticase Soy Agar(Difco)
3 Staphylococcus epidermidis Trypticase Soy Yeast Extract
(KACC 13234) Medium(Difco)
Bacillus subtilis subsp. spizizenii ) )
4 (KACC 14394) Nutrient agar & broth(Difco)
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6. Leucine dehydrogenase &4 373

A B E 9 isovaleric acid A4+ A &35 Hrlstr] 93]
leucine dehydrogenaseE 2.5 U/mLE 100 mmol/L glycine
buffer(pH 9.5)9 843}e] 10 uLE FHISIA 7o) 4 A8 S
1, 10, 100 mg/mL9] TE=2 FHste Adth. 7)o 250
mmol/L glycine buffer(pH 10.5) 0.75 mL, 60 mmol/L I-leucine
0.5 mL, 100 mmol NAD+ 49 uL, A% 171 lLE ¥ ¥ &
405 nmoj A st BT NADHO & A4bst
At

THCE =
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WA 37}A o Bacllus subtilis Corynebacterium  xercsis,
Staphylococcus epidermidis) A= & &7 A9 {idth B
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Table 2. Antimicrobial activity of the herbal extracts on B. subtilis
subsp. spizizenii

Inhibition diameter (mm)

Herbal Mixture 1 5 10 20 30 40
(mg/mL) (mg/mL) (mg/mL) (mg/mL) (mg/mL) (mg/mL)
Chloramphenicol 240 £ 0.4+
SC - 87+0.6 13.3+1.2 17.0%1.0+ 18.3+0.6+ 19.3+0.6+
AJ - -
AM - - - - - -
TA
MP 9.1£0.7+ 123106+ 136405+ 17.310.6% 20.3+0.6++ 22.0+1.0x
SC+AJ - 8.7£1.2 137x06+ 17.0£1.0+ 17.720.6+ 20.3+1.5
SC+AM - 9.3+0.6x 127£06~ 15.0+1.0+ 16.7£0.6+« 183+0.6x
SC+TA - 8.3+0.6 130100+ 14.3+0.4+ 16.3+0.5+ 18.7+0.6+
SC+MP - 12306+ 14.0+1.0+ 16.3+0.6+ 20.3+1.5 22.7+15
SC+MP+AJ - 9.3+0.6x 11.3+0.8 16.3+1.5 19.3+0.7++ 22.3+06
SC+MP+AM - 9.7£0.3+ 127106+ 16.0£1.0+ 17.3+0.4+ 19.3+06
SC+MP+TA - 8.7+0.2+ 13.7£2.1 16.3+0.1++ 18.3+0.6+« 19.7+12x
SC+AJ+AM - 100800+ 110803+ 16.7+0.6++ 19.0£1.0 20.3+2.1
SC+AJ+TA - 8.7£0.3+ 127405 157+0.3+ 17.3+0.4+ 19.0+1.0+
SC+AM+TA - 8.4+0.4+ 113+06+ 153+0.6++ 17.0£1.0 18.3+1.5
SC+AJ+AM+MP - 8.7+0.6 10.0+0.1x 17.020.2% 19.3+0.6++ 22.0+0.1%
SC+AJ+MP+TA - 8.8%0.1% 119405+ 16.4+0.3~ 18.0£1.0 20.3+1.5
SC+AM+MP+TA - 8.7+0.6 11.7x0.7« 16.7+0.6~ 18.7+2.1 19.0+1.0
SC+AJ+AM+TA - 10.0+0. 1+ 11.0£03+ 16.7£1.2 18.3+x1.2« 19.0+1.0+
SCALAMMP 110403+ 121402+ 164£09 183£060 203+15

Each impregnated with 40 ul of herbal extract. Chloramphenicol (20 pg/disc) is used as
positive control. Values are means of three replicates + standard deviation. *P<0.05,
«+P<0,01 compared with blank.
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, 53] AMI} TAE &
.SC, AM, A] ¥ TAS D}"k
1 mg/mL) E< (10
ARE JPstAh SC+A]
gt UH A 679 EFEAAME
nE ﬁzﬂ;quﬂ %] SC+AMo| X3d E3gtEo] 7}
& 2Pt F ‘+E‘r‘ixﬁ}. SC+tAMY] 2F EFELS
10.51% 2] O*Xﬂiﬂﬁ} Yelutyl, SCHAJ+AMO] 35S Z33 &
FEL 14.21%, SCHFAMATAY 3FS EFS HFEL 17.35%,
SC+AJ+AM+TAS] 4% S &3 dAXE 18.76% = 713

AA LIS Ve TH(Table 3).
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Fig. 1. Effect of antiperspirants of the single herbal extracts. Each
value represents the mean + S.D.(n=3). * p<0.05 and * p<0.01 versus 20% ethanol
group.

Table 3. Effect of antiperspirants of the herbal mixture extracts

Herbal Mixture Sweat rate Inhibition(%)
20% ethanol 4752 £ 1.05 -
SC+AJ10 4460 + 419 6.21 = 0.90
SC+AJ1 46.90 + 2.29 1.33 + 0.59
SC+AM10 4219 £ 235 11.25 + 0.57%*
SC+AM1 4292 + 380 9.76 £ 0.77+
SC+TA10 4552 + 153 425 £ 041+
SC+TA1 4589 + 1.82 345 £ 051«
SC+AJ+AM10 4044 + 288 14.94 + 0.62+*
SC+AJ+AM1 4230 £ 3.05 11.08 + 0.62+*
SC+AJ+TA10 4293 + 3.80 9.80 £ 0.71
SC+AJ+TA1 4578 £ 2.94 364 + 0.76
SC+AM+TA10 38.96 + 2.81 18.01 £ 0.67+
SC+AM+TAT1 4333 + 557 889 + 1.16
SC+AJ+AM+TA10 3830 + 279 19.43 + 0.64**
SC+AJ+AM+TA1 4455 + 422 6.40 + 0.78
Each value represents the mean + S.D.(n=3). * p<0.05 and * p<0.01 versus control

group.

3. Leucine dehydrogenase &4 &4 &3
ek AR EHR MY gle MPE A93kaL, SColl AM, 4],

TAS ©kstA 283 7717 BAES 0] 2319 isovaleric acid
A QA 55E HrEgT 4 A8 E 1, 10, 100 mg/mLe] &

T2 ¥HgAI7]3, 405 nmolA FFEE SAsY LA
NADHY %<& 741 13t A= Table 494 2th. 1 mg/mLe} 10 ng
/mLol AE E484 AAFERL §192H, 100 ng/mLel A=

oA A THTable 4). ©Y A8 SC, AM 2 TAY
relative activity= Zt7} 84.82, 85.06 % 88.382 UEIRI, AJ&



A5 oA Zd7h Aok e ERD
SC+AMo] 75.25% 7+ & O*xﬂ a3 Hylod,
T BHEL SCHAMETH A o] Yttt

Table 4. Relative activity of L-Leucine dehydrogenase
Compound [100 mg/mL] Relative activity
Distilled water 100
SC 84.82(+0.30)*
AM 85.06(+0.32)*
AJ 100
TA 88.38(0.12)
SC + AM 75.25(+0.42)+
SC + AJ 100
SC + TA 84.83(0.17)
SC + AM + AJ 93.24(0.21)
SC + AM + TA 85.36(+0.34)+
SC+AJ+TA 100
SC + AM + AJ + TA 100
Each value represents the mean+S.D.(n=3). * p<0.05 versus blank.
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