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Antibacterial activities of chitosans obtained from cuticle of Musca domestica

larvae and affecting factors

JING Ying-Jun SHAN Ying LI De-Sen DU Rong-Qian” Genetic Engineering Laboratory College of Life
Sciences Nankai University Tianjin 300071 China

Abstract In order to study the antibacterial activities of chitosans obtained from cuticle of housefly Musca
domestica  larvae and affecting factors chitosans with different molecular weights prepared from cuticle of
housefly larvae were examined against six bacteria at different conditions. The results showed that chitosans
with the molecular weights of 21 — 251 kD had stronger antibacterial activities. Chitosans showed higher
antibacterial activities at low pH value. The minimum inhibitory concentration of chitosans ranged from 0.03 %
~0.06% . Ca’* and Mg’* could reduce the antibacterial activity of chitosans remarkably. Molecular weight of
chitosans pH value and ion were the factors strongly affecting the antibacterial activities of chitosan which
was also significantly related to the strain of the bacteria. Chitosan could increase cell membrane penetrability
of the bacteria and cause the leakage of cytoplasm.
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4 583
kD pH 4.0 4.5 5.0 55 6.0
1
1.2.6 MIC 1% W/V
1.1 0.5% 0.25% 0.12%
0.06% 0.03% pH5.5
Bacillus subtilis
Staphylococcus aureus Micrococcus luteus 1.2.7
Escherichia 1% 21 kD
coli * DH5a Proteus vulgaris K* Na* Ca™* Mg’* Li*
0.1% W/V pH 5.5
1.2 1.2.8
1.2.1 4 LB
15%  NaCl 1% 37°C 18 h 4 000 r/min
15 min 0.05 mol/L. pH
5% NaOH 95C 7.0 3 ODgy =
6 h pH 7.0 0.3% KMnO, 0.2 21 kD
4 h 1% C,H,0, 0.25% pH 5.5 37C
3h 1 mol/L. HCI 3 h OD,s
pH 7.0 50°C 1996 B- Hara and Yamakawa
1995 OD,s
42% W/W NaOH 1.3
70°C 8h 4 h 1.2.41.2.5 1.2.7
pH 7.0 50°C SAS 6.12
467 kD 3
91 %
1.2.2 H,0,- 2
Shimojoh et al. 1998
8 21 2.1 6
28 44 63 76 121 148 251 467 kD 6
1 1 6
0.5% VIV 1%
W/V 21 ~ 251 kD
1.2.3 6 3 21 kD
pL 109 CFU/mL 10 mL. LB 28 ~ 76 kD 8
9 cm kD 251 kD
3 mm DH5«
15 pl. 37°C 12 h
1.2.4 P 0.01
pH 5.5
15 pL
1.2.5 pH 0.1 mol/L
NaOH 0.1 mol/L HCI 21
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2000
1 mm
Table 1 Antibacterial activities mm of chitosans with different molecular weights
Molecular weight of chitosans kD
Bacteria
CK 8 21 28 44 63 76 121 148 251 467
G
Escherichia coli * 3.0d 3.0dd Tlae 7.0ad 70ad 70ad 69ad 6.8ad 6.0bd 55ce 3.0dd
DH5a
Escherichia coli 30f 11.0ca 128ab 11.8bb 11.8bb 113bca 108chb 103cb 93c¢cdb 80db 67eb
DH5a
. 30f 92¢b 1R28ab 123ab 1US5bb 1U3ba 103ch 98¢ch 8.0d ¢ 78db  63ebc
Proteus wilgaris
C+

Staphylococcus 30f I11.5ca 163aa 134ba 125bca 1l.7ca 1l.5ca 1l2ca 105cda 90ca 78ea

aureus

Bucillus subiilis 30f 8.0dec 10.7ac 100abec 97bec 95bb 92bcc 88cec 87cbec 79db 62ec

30f 89bcb 99ad 95ac 94ac 9.0b ¢ 9.0b ¢ 85ce 83cec 7.7db 6.1ec

Micrococcus luteus

P<0.05 P<0.05
Notes Data within a row with different small letters are significantly different at P < 0.05 data within a column with different small letters in brackets are
significantly different at P <0.05.

2.2 pH
pH 2 pH
6.3 pH 6.0 4.0 Hong 2002 pH
2
pH pH
6.0 4.0
31% 98% pH 6.0 5.5
2 pH mm
Table 2 Effect of pH on antibacterial activity mm of chitosans
. pH
Bacteria
4.0 4.5 5.0 5.5 6.0
G-
Escherichia coli * 11.9 a 10.8 b 8.7¢ 7.1d 6.0e
DH5a
Escherichia coli DH5a 17.3 a 15.8 b 133 ¢ 12.8 d 11.8 e
. 19.5a 17.5b 15.3 ¢ 12.8 d 11.0 e
Proteus vulgaris
G N 21.0 a 20.1b 17.0 ¢ 16.3 d 16.0 d
Staphylococcus aureus
Bacillus subtilis 16.2 a 14.2 b 11.8 ¢ 10.7 d 10.3 d
14.1a 12.8 b 11.0 ¢ 9.9d 9.7d

Micrococcus luteus

P <0.05 4
Notes Data within a row with different small letters are significantly different at P <0.05. The same for Table 4.
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2.3
pH 5.5 21 kD
3 6
0.03% ~ 21 ~ 251 kD
0.06% W/V
3 %
Table 3 Minimum inhibitory concentration % of chitosans with different molecular weights
. Molecular weight kD
Bacteria
8 21 28 H 63 76 121 148 251 476
0.12 0.06 0.06 0.06 0.12 0.12 0.25 0.25 0.5 0.5
Escherichia coli *
DH5a
Escherichia coli DH5a 0.06 0.03 0.03 0.03 0.03 0.03 0.03 0.06 0.06 0.12
. 0.06 0.03 0.03 0.03 0.03 0.03 0.03 0.06 0.06 0.12
Proteus wlgaris
0.06 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.06 0.12
Staphylococcus aureus
. - 0.12 0.06 0.06 0.06 0.03 0.03 0.06 0.06 0.12 0.25
Bacillus subtilis
. 0.06 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.06 0.12
Micrococcus luteus
2.4 25%
4 2003
4 Ca2+ Mg2+
Ca2+
Ca2+ Mg2+
4 mm
Table 4 Effect of metal ion on antibacterial activity mm of chitosan
Metal ion
Bacteria CK
K* Na* Ca’* Mg+ Fe?* Li*
Escherichia coli * 7.1a 6.8b 6.7b 6.2c 6.0 c 6.8b 6.8b
DH5«
Fscherichia coli DHSa 12.8 a 12.2b 12.3b 10.8 ¢ 10.9 ¢ 12.3b 12.0b
. 12.8 a 12.3b 12.2 b 10.5¢ 10.3 ¢ 125ab 12.3 b
Proteus vulgaris
, 16.3 a 14.5b 14.2b 123 ¢ 12.2¢ 14.5b 14.8 b
Staphylococcus aureus
Bacillus subtilis 10.7 a 10.0 b 9.9b 9.2¢ 9.0¢ 10.2 b 10.0 b
. 9.9a 9.0b 8.8b 8.1c 8.0c¢ 9.2b 9.0b
Micrococcus luteus
2.5



586 Acta Entomologica Sinica 49

Hara and Yamakawa
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Fig. 1 Leakage of alkaline phosphatase A and [3-galactosidase B from bacterial cells
Hong 2002
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