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Study on Bactericidal Activity and Antibacterial Mechanism of
Volatile Oil of Atractylodes chinensis Koidz

WANG Zhe', JIANG Yuanting', JIN Yuhan', ZHAO Chenyu',
LIU Yanli', LIANG Hangiao™, MA Guoxu®
(1. Department of Biopharmaceutics, Beijing City University, Beijing 100094, China; 2. Institute of Medicinal
Plant Development, Chinese Academy of Medical Sciences & Peking Union Medical College, Beijing 100093,
China )

Abstract: To evaluate the bactericidal activity in vitro and study the antibacterial mechanism of
Atractylodes chinensis volatile oil. The antibacterial activity of Atractylodes chinensis volatile oil
against Escherichia coli, Staphylococcus aureus and Candida albicans was evaluated by the
suspension quantitative germicidal test. Its antibacterial mechanism was elucidated by measuring the
effects on the leakage rate of extracellular alkaline phosphatase (AKP), soluble protein content and
growth curve of the three strains. Volatile oil from Atractylodes chinensis could effectively inhibit or
sterilize the tested microorganism. The contents of alkaline phosphatase (AKP) and soluble protein
were significantly increased when compared with those in the control group, while the growth of
indicators was suppressed significantly. The Atractylodes chinensis volatile oil showed prominent
bactericidal activity by changing cell membrane permeability and destroying cell integrity.
Keywords: Atractylodes chinensis, volatile oil, bactericidal activity, germicidal mechanism
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F1 BERELZHHNELRE
Table 1 Bacteriostasis experiment of volatile oil of Atractylodes chinensis
IR B B2 dfem
T il — S m—
25% 4% K 1.2 2.6 1.1
2.5%%% & 0.7 23 1.0
10% B 529 = = =
1% B4 %) - - -
IH A 6 HE (o B2 7 ) 3.7 3.6 -
BT B (7K /DMSO ) - - -
TE =R AL
R2 FEREHRNNIERE

Table 2 Minimum bacteriostatic concentration of volatile oil

Jot At 53 K/ %
-————
CICC 21530 - + + +
CICC 21600 - + + + + + + + =
CICC 32380 - - + + + + + 4 +

b th SR A B L, e 7 B

H &R 30 ofL uk i -80 1 i iR £k 22 1 I 20 Wi i v
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Table 3 Experimental results of volatile oil neutralizer in traditional Chinese medicine

2% 2H - 4 % £/ (CFU/mL)

CICC 21530 CICC 21600 CICC 32380

1 ARSI+ T W 0 0 0
2 (5 AR 5 25 T+ TR VA )+ Rl 278 149 17
3 o)+ B 1.2x106 1.1x10° 2.2x10°
4 (B AR S 1th -+ )+ 18 1.0x10° 1.1x10° 2.3x10°
5 i PR YR+ R R TR 1.1x10° 1.2x10° 2.6x10°
6 T B T+ v A5 0 0 0

TE SRR IE N 25 C. A8 3 SR,
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Table 4 Germicidal effect of volatile oil of Atractylodes chinensis

N [E] 10 min

i PE KT 5 4341 0.25% PE R I 434X 0.5% YE R MR B 1% ﬁﬁ«ﬂaﬁ%’mﬂw%
A /% AT 1% A% PR X £ AT % A% B X4 A %%
CICC 21530 99.99 473 99.99 6.88 99.99 7.11 99.99 7.27
CICC 21600 99.98 4.07 99.99 423 99.99 4.34 99.99 4.41
CICC 32380 91.87 1.90 99.02 2.01 99.24 2.12 99.39 222
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Fig. 1 Effect of different volatile oil concentrations of

Atractylodes chinensis on the growth curve of

Escherichia coli
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Fig. 2 Effect of different volatile oil concentrations of
Atractylodes chinensis on the growth curve of

Staphylococcus aureus
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Fig. 3 Effect of different volatile oil concentrations of
Atractylodes chinensis on the growth curve of
Candida albicans
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Fig. 4 Effect of different volatile oil concentrations of
Atractylodes chinensis on cell wall of Escherichia
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Fig. 5 Effect of different volatile oil concentrations of
Atractylodes  chinensis on cell wall of

Staphylococcus aureus
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Fig. 7 Effects of different volatile oil concentrations of
Atractylodes chinensis on the extracellular soluble

protein leakage of Escherichia coli
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Atractylodes chinensis on the extracellular soluble

protein leakage of Candida albicans
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