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ABSTRACT

Antimicrobial activities of the Acidic Liquid originated from Carbonized Rice Hull(ALCRH) and the pa-
per treated with ALCRH were investigated to apply ALCRH to functional paper products as a natural
antimicrobial agent. ALCRH showed antimicrobial activity for bacteria and yeast, with higher perform-
ance for bacteria than for yeast. Antimicrobial activity was not developed on paper coated with ALCRH
by bar coater probably due to the evaporation of antimicrobial compounds of ALCRH from the paper
surface with time. Saturation of paper with ALCRH was essential to develop antimicrobial activity on
the paper. Dipping paper in ALCRH solution was recommended as one of the effective ways to make
antimicrobial paper.
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Table 1. Characteristics of acidic liquid from
carbonized rice hull(ALCRH)

Soluble solids pH Appearance

0.85° Brix 2.2 Brown liquid

Escherichia coli IM109 (¥} A]: LB)E A}8-3} .01
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Table 2. Microorganisms and culture mediums used for the study

Type Species Culture medium
Yeast Pichia pastoris X-33 YPD
Gram Positive Bacillus subtilis ISW1214 LB
Gram Negative Escherichia coli IM109 LB
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Cell growth(OD600)
No. 1 2 3 4 5 6 7 8 9 10
Conc. of ALCRH(%) 0 0.01 0.1 0.2 0.5 1 2 5 10 20
E.coli IM109 2,107 | 2,114 | 2,114 | 2,128 | 2,165 | 2,197 | 0.005 | 0.007 | 0.006 | 0.006

B. subtilis ISW 1214| 2011 1984 | 2,039 | 1,931 | 1,989 | 2,051 | 0.007 | 0.007 | 0.008 | 0.008
P. pastoris X-33 2,069 | 2,107 ]2,2251] 2,232 | 1,989 | 1,510 | 2,157 | 0.022 | 0.048 | 0.043

E.coli IM109

B. subtilis ISW 1214

P. pastoris X-33

Fig. 1. Effect of addition level on antimicrobial activity of ALCRH.
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Fig.3. Microbial activity of paper treated with
ALCRH for Bacillus subtilis.

DOD.W. @ ALCRH 24l ® 4ul
D8 B 16ul ® 32l

Escherichia coli JM109
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Pichia pastoris X-33

Fig. 5. Effect of ALCRH addition level on the
growth of microorganisms in nutrient broth.
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Fig.4. Microbial activity of paper treated with
ALCRH for Pichia pastoris.
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Fig. 6. Effect of ALCRH addition level on the growth of microorganisms in nutrient broth.
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