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Antimicrobial Activity of Chitosan-alginate-Fe(II) Complex. Chun, Young-Hyun', Kwang-Yoon Kim?,
Suk-Jung Oh?, Suhn Young Im', Soon-Bai Chun’, and Suk Bai'*. 'Department of Biological Science, Col-
lege of Science, Chonnam National University, 300 Youngbong-Dong, Puk-Gu, Gwangju, South Korea, *EcoBio
Inc., TBI center, Chonnam National University, Gwangju, South Korea — The antibacterial activity of chitosan-alg-
inate-Fe(Il) complex (CAFC) against Escherichia coli and Staphylococcus aureus, and an opportunistic pathogen,
Candida albicans, was investigated. A concentration of 1 mg/l was needed to inhibit the growth of S. aureus and E.
coli, while 100 mg/liter was sufficient for the growth inhibition of Candida albicans. The ion leakage of potassium
and phosphate from E. coli cell and the penetration of ethidium bromide dye into it indicate that CAFC might be
able to increase the cell permeability and consequently cellular leakage, thus leading to cell plasmolysis. Scanning
electronmicroscope showed that E. coli cells treated with CAFC became irregular, swelling and expanded. In a field
trial, control piglets showed average mortality of up to 60% within 3 days after the onset of diarrhea. In contrast,
CAFC-treated groups without mortality was decreased to average 56% on the 1st day after the treatment, and aver-

age 7% on the 3rd day. After then, piglets with diarrhea was not found.
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Table 1. Effect of CAFC on microbial growth
Number of viable cells (log10 CFU/ml)

CAFC con.(%)

Microorganisms 0 1 0.1  0.01 0.001 0.0001
E. coli 738 ND 0 0 235 528
Staphylococcus aureus 521 ND 0 0 250 545

Candida albicans 7.38 0 232 628 N.D ND

N.D: not determined. The values are the mean from three experi-
ments with standard deviation from 0.12 to 0.38
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Fig. 1. Effect of CAFC on the morphology of E. coli as demonstrated by Scanning electronmicroscope. A: Bacterial cells not treated
with CAFC. Following cells were treated with 0.01% CAFC for given time(minute). B: 1(bacterial cell exhibit a little swelling),C: 3(cell is
expanded) D: 5(cells were irregular, swelling and agglutinated).
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Fig. 2. Extracellular concentration of potassium and phosphate
ions in aliquotes of E. coli without and with 0.01% CAFC. Data-
points represent results from three independent experiments (coeffi-
cient of variantion <5%).

Fig. 3. Results illustrating the effect of exposure to 0.01% CAFC on the permeability of the membrane of individual cells of E. coli in

nutrient broth (pH 6.5) by confocal scanning laser microscope by influx of the fluorescent nuclear stain ethidium bromide (10 pg/ml).
The captured images are representative of typical results A: control B: treatment with CAFC for 30 min C: treatment with CAFC for 60 min

D: treatment with CAFC for 90 min.



Table 2. Therapeutic effect of orally treated chitosan-alginate-Fe(ll}
complex derivative in piglets with diarrhea.

No. of diarrheal Day(s) after CAFC treatment

Grou, .
piglets 1 2 3 4 5
10 6° 4 4 4 4
8 8 7 4 4 4
10 7 5 5 3 3
Control
ontro 8 6 5 1 1 1
36 27/36 21736 14/36 12/36 12/36
(75%) (58%) (39%) (33%) (33%)
8 g 2 0 0 0
9 5 2 1 0 0
8 3 1 1 0 0
CAFC
treated 7 4 2 0 0 0
9 3 2 1 0 0
a1 23/41 9/42  3/4  0/41 0/41

(56%) (22%) (7%) (0%) (0%)

CAFC was administered 5 ml per day from the day of onset of diar-
thea. ®: No of survivals, ©: No of diarrhea.
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