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A Study on the Antimicrobial Activity of Chitosan on the MRSA by Tube Dilution
Technique and Agar Plate Smear Method

Jeong Im Choi and Dong Won Jeon
Dep. of Clothing and Textile, Ewha Womans University, Seoul, Korea

Abstract : Three different types of chitosan were prepared from red crab shells to study anti-microbial activity of chi-
tosan on pathogenic bacteria, MRSA(Methicillin-resistant. Staphylococcus aureus), Water-insoluble chitosan, whose
degree of deacetylation is kept over 90% and molecular weights are 20,000, 500,000, 150,000, 80,000, and 40,000, respec-
tively, Water-soluble chitosan, whose degree of deacetylation is about 48% and molecular weights are 200,000 and 80,000,
Water-soluble chitosan, whose degree of deacetylation is 82% and molecular weight is 3,900. The anti-microbial activities
of three types of chitosan were investigated by Tube Dilution Technique(TDT) and Agar Plate Smear Method(APSM).
And the following conclusions are made ; Chitosan having 5 different types of M.W. chitosan (over 90% deacetylation)
showed similar anti-microbial activities at over 0.05% concentration, Especially, chitosan having M.W. 40,000 150,000
showed the excellent anti-microbial activity. The anti-microbial activity of chitosan was enhanced when the chitosan/acetic
acid solution was aged for 7days. The anti-microbial activity of chitosan was only shown at chitosan/acetic acid solution.
The anti-microbial activity was not detected in chitosan solution dissolved in neutral pH water. Therefore, it can be con-
cluded that the anti-microbial activity was due to NH3+ cationic ion of chitosan in acidic aqueous solution.
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Table 1. Preparation conditions of low-molecular weight chitosan by
N3B03

MW of Amount  Concentration Reaction Reaction
chitosan of used of NaBO; - time(hr) tempera-
chitosan(g)  4H,0(g/1) ture(°C)
150,000 20 9.4 2 35
80,000 20 2.4 3 50
40,000 20 32 6 50

Table 2. Characteristics of different molecular weight chitosans.

Chitosan e Molecular Degree of deacety-
type Solubility weight gliation (%) Y
A+ 2,000,000 98.9
A 500,000 97.1

B water insoluble 150,000 90.4
C 80,000 89.2
D 40,000 87.3
E 82,500 48.0
F water soluble 200,000 48.8
G 3,900 82.4
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Table 3. Antibacte(ial activity after preparation of chitosan/acetic
acid solution by TDT

Activity

Test solution 24hr 36hr 48 hr 60 hr

inoculum size
control x (o] O o
2,000,000 % 0 0 (e}
0.05% 500,000 X 0 0 0
150,000 x 0 0 o
80,000 X 0 0 0
40,000 X 0 0 0
inoculum size
control 0 (8] (8] (0]
2,000,000 X 0 0 0
500,000 X 0 (¢} 0
0.075% 150,000 x X 0 0
80,000 x x 0 0
40,000 X 0 (o} 0
E 0 0 0 0
F o) (o} (o] O
G 0 0 0 0
inoculum size
control 0 o} 0 0
2,000,000 X X X X
500,000 x X X X
0.1% 150,000 x X X X
’ 80,000 X x X x
40,000 b X x x
E X 0 o} (0]
F % 0 0 0
G X 0 0 (o}

O : growth X : inhibition
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Table 4. Antibacterial activity after preparation of 0.075% chitosan/
acetic acid solution by TDT.

Test solution Activity

24hr 36hr 48hr 60hr T72hr

control (o] (o] [¢] O 0

2,000,000 x x X X X

500,000 X X X x X

150,000 X X X X X

0.075% 80,000 X X X x X

40,000 X X X X X

82,500 X x X x X

200,000 X X X X x

3,900 x X X X X

O : growth X : inhibition
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Table 8. Antibacterial activity after preparation of 0.05% chitosan/
acetic acid solution by TDT.

Activity
30hr  48hr

Test solution 3

control
2,000,000
500,000
150,000
80,000
40,000

W*
a**

immediately

E

w
a
w
a
control
2,000,000
500,000
150,000
80,000
40,000

E w

F

G

after 7 days

F

£l® g]®

G

xoxoxoxxxxxOOOOOOOxxxxxO?
X OX OX OlX X X Xx X Q)OO0 OO QCO0O X x OO0
X OX OX O]X X X X X QOOOOO0OOO0OCOO0
xo><o><o><xxxxooooooooooooo§

®

W* : dissolved in water O : growth
a** : dissolved in 0.05% acetic acid X : inhibition
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Table 6. Antibacterial activity afier preparation of 0.025% chitosan/
acetic acid solution by TDT.

Table 7. Antibacterial. activity of chitosan/acetic acid solution by
APSM,

. Activity T Test condition Test solution . Reduction in bacteria(%)
Test solution 24hr 30hr  48hr GOhr  7Zhr control
control (o] 0 O (o] [¢] smearing with 2,000,000
2000000 0 O © O O _ ; 500,000
50000 O O O O O zﬁ“:’lf:“ As‘:lr““‘;:te 0.05% | 50.000 %
150600 0O O O O O gar p 80,000
8000 x O O O O 40,000 92
immediately 40000 x O O O O
W o ©o 0 o0 o
E a o o o o o v A1 AL 4 glg Mg F 77 wRsc) A
e w 0 0 0 0 0 £312 Table 69 0.025%%F%MM AR ESF GE 480 71A|
a O O 0o o0 © Z4o] =R ), YT 784 FIEAR] A8 B} AE
¢« v g g 8 g g oA} BhRele) Alolr}t WAISHE olfE olnke Bl =27]
v OB s W s 7H#EA3) tEr) dEY Aee 29
2000000 0O O O O O N8 Fe B3 82500, A8 Fr= 8218 2014000188 A
00,000 O O 0 0 0 & A o ExEe] zlelr} el HEe vixA] et
150000 x O ©O O O olAlE T ok,
o 7 i jgggg g g g g 8 P FEEA FIEASCINE Balgo] 47159 E9E &
atfer 7 cays 55 g W PEFel 7F $5the e AT o AN 5
E a x x % x x 4 71EAR] AR B9} AR FME BExls) #EE 59
w0 O 0 0 0 g W3o] FgEo] Ealgge] & AHTE EAlgke] 82500
a O o O o0 o o2 W fAEI v A8 ElA gaEel FA) wiEe
G w (6] 0 (o] (8} 0 Rnow AR}
a x X x () (9]

W* : dissolved in water O : growth
a** : dissolved in 0.05% acetic acid X :no growth
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Table 8. Result of MIC and MBC value test of chitosan/acetic acid solution by APSM and TDT.

Tube dilution technique

Molecular weight Agar Plate Smear Method

after preparation of chitosan

after preparation of chitosan solution

of chitosan solution used immediately used that passed for 7 days
2,000,000
500,000 0.05%(5 ppm) Inhibition 0.05%(5 ppm) Bactericide [specially
150,000 0.05%(6.49 ppm) Inhibition [specially molecular weight 80,000, molecular weight 150,000, 80,000 :
80,000 40,000 : 0.025%(2.5 ppm)) 0.025%(2.5 ppm)]
40,000
E e 0.025%(2.5 ppm) inhibition
F 0.1%(12.98 ppm) Inhibition 1o/ /15 o) Inhibition 0.05%(5 ppm) inhibition
G - 0.025%(2.5 ppm) inhibition
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