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Bacteriostatic Test in vitro of the
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Abstract: The paper studied antibacterial effects in vitro of gelatin, nano-SiO, and gelatin/nano-SiO, com-
posite membranes on 6 kinds of bacteria. The results indicated that gelatin had no antibacterial effect;
nano-Si0, had antibacterial effect; 11 out of 20 kinds of gelatin/nano-SiO, composite membranes had strong
antibacterial effects. Their minimal inhibitory concentrations (MICs) were also tested using the method of
plate dilution, and the results indicated that they had different MICs because of different membranous for-
mula and different bacteria. There were differences of MICs for different bacteria. For Bacillus cereu, MIC

was 256.0 mg/mL; but for other bacteria, MICs were mainly 64.0 mg/mL—128.0 mg/mL.
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Table 1 Composition of gelatin/Nano-SiO, composite membrane

Gelatin Si0,;Nano-SiO,

Composition (mL)

(8) (%) (8) (%) Water

No. Weight Concentration Weight Concentration

A 16.0 8.0 4.0 2.0 180.0
B 16.0 8.0 2.0 1.0 182.0
C 16.0 8.0 1.6 0.8 182.4
D 16.0 8.0 1.2 0.6 182.8
g 16.0 8.0 0.8 0.4 183.2
F 16.0 8.0 0.4 0.2 183.6
G 16.0 8.0 0.2 0.1 183.8
H 16.0 8.0 0.1 0.05 183.9

£ 2 BAR/YAK Si0, ESFERIEC L

Table 2 Composition of gelatin/Nano-SiO, composite membrane

Gelatin Si0,Nano-SiO, Glycerol

omposition (mL)

(8) (%) (g) (%) (8) (%) Water

No. Weight Concentration Weight Concentration Weight Concentration

a 16.0 8.0 1.6 0.8 10.0 5.0 172.4
b 16.0 8.0 1.6 0.8 8.0 4.0 174.4
c 16.0 8.0 1.6 0.8 6.0 3.0 176.4
d 16.0 8.0 1.6 0.8 4.0 2.0 178.4
e 16.0 8.0 1.6 0.8 2.0 1.0 180.4
f 16.0 8.0 1.6 0.8 1.0 0.5 181.4
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Table 3 Composition of gelatin/Nano-SiO; composite membrane

Si0,Nano-SiO,

Glycerol

(mL)
©® %) ® %) ® %) Water
Weight Concentration Weight Concentration Weight Concentration
a 16.0 8.0 0.4 0.2 10.0 5.0 173.6
by 16.0 8.0 0.4 0.2 8.0 4.0 175.6
cy 16.0 8.0 0.4 0.2 6.0 3.0 177.6
d; 16.0 8.0 0.4 0.2 4.0 2.0 179.6
e 16.0 8.0 0.4 0.2 2.0 1.0 181.6
f) 16.0 8.0 0.4 0.2 1.0 0.5 182.6
1.4.3 44K SiO, BYRSMIEIRLE -
( ) 512¢g Si0, 20 mL LB R
4 256.0 mg/mL, 1><10° Pa 20 min,
, SiO, 256.0 mg/mL , 37°C
x4 BAEHRHHERES ; Si0, LB
Table 4 Kind and number of bacteria
No. Species of bacteria 1.4.4 E é Hi ESZ R 'I‘i iit gﬁ : /

1 Standard Escherichia coli Si0;

2 Standard Staphylococcus aureus 5120.0 mg/mL 5 4°C

3 Streptococcus 2 mL

4 Staphylococcus 18 mL LB , ,

> Proteus , 512.0 mg/mL ,37°C

6 Bacillus cereus : 2 mlL

7 Escherichia coli

8 Corynebacterium

14 XWHZE
1.4.1 HEMHEEXEE RIS &
4°C
LB , 37°C
18 h~24 h, ,
10° CFU/mL~10° CFU/mL (8.9

142 FARRYMRSMIDE RIS

LB , 512.0 mg/mL, 1><10° Pa
20 min, s 512.0 mg/mL
, 37°C ; LB
9
1~8 5uL
,9
37°C 18 h~24 h,

[10]
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1024 g 5.12g 2.56¢g
128 g 064 g 032¢g 0.16 g 008 g /

Si0, 50 mL , 20 mL LB
. , 37°C
: LB

MIC 9o
1~8

5uL, 9
37°C 18 h~24 h, ,

3, /

Si0, MIC
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Table 5 Sensitivity of gelatin and nano-SiO; to experimental bacteria

No. of bacteria

Reagents Negative comparison
1 2 3 4 5 6 7 8
Gelatin = = = = = — - - —
Si0; Nano-SiO, + + + + 4 + 4+ i _
Positive comparison + + + + + + + Es _

L+ ;=

> > - >

Note: +: Positive, i. e. it is sensitive to the bacteria; —: Negative, i. e. it is not significantly sensitive to the bacteria

*6 MR/MAK S0, E &R {#ilE 8 SR %

Table 6 Sensitivity of gelatin/nano-SiO, composite membrane to experimental bacteria

No. of bacteria

No. of membrane Negative comparison
1 2 3 4 5 6 7 8

A aF A + + aF + + A -
B A + + + A + + i -
C & 4 4 +* 4= + + 4 -
D F 3 3 + A = + 3 -
E A 3 3 + A + = -
B - A A F A = = - -
G _ _ _ _ _ _ _ _ —
H _ _ _ _ _ _ _ _ _
a A 4 4 + A + + i -
b A 3 3 + A + + 3 -
@ A 3 3 + A + + 3 -
d A 3 3 + A + + 3 -
€ aF A A + aF + + A -
f 4= 4 4 +* 4= + + 4 -
al - 4+ 4+ + + — — — _
bl - + + + + = = = =
cl - 4 4 + + = = = =
dl - + + + + = = = =
el - 4 + + + = = = =
f1 - 4+ 4+ + + — — — _
Positive comparison AR A A + + + + + _

c+: ;=

> > - >

Note: +: Positive, i. e. it is sensitive to the bacteria; —: Negative, i. e. it is not significantly sensitive to the bacteria
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6 , A MIC
2.4 FRE/HK SiO, ESRMEIXEMRMINE  16.0 mg/mL, B CD E MIC
R E(MIC) 32.0 mg/mL  64.0 mg/mL 128.0 mg/mL
G H F 256.0 mg/mL;
a) b] Ci d] (] f] 11 , A
(MIC) , MIC 16.0 mg/mL, MIC
7 64.0 mg/mL,
7 ) MIC 32.0 mg/mL

RT 11 MEAR/AK Si0, B & R i B R & IR & R E (MIC)

Table 7 MIC of Kinds of gelatin/nano-SiO, composite membrane to experimental bacteria (Unit)

No. Streptococcus Staphylococcus Proteus Bacillus cereus E coli Corynebacterium
A 16.0 16.0 32.0 64.0 32.0 32.0
B 32.0 32.0 64.0 128.0 64.0 64.0
C 64.0 64.0 64.0 256.0 128.0 128.0
D 128.0 128.0 128.0 - 256.0 256.0
E 256.0 256.0 256.0 - 256.0 -

a 64.0 64.0 64.0 256.0 128.0 128.0
b 64.0 64.0 64.0 256.0 128.0 128.0
@ 64.0 64.0 64.0 256.0 128.0 128.0
d 64.0 64.0 64.0 256.0 128.0 128.0
e 64.0 64.0 64.0 256.0 128.0 128.0
f 64.0 64.0 64.0 256.0 128.0 128.0

Note: —: It is not sensitive to the bacteria
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