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Antibacterial Activity of Agarooligosaccharides Produced by
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ABSTRACT — Agar, one of the most abundant marine products has not been utilized extensively because of low
level of processing technology in Korea. This research was carried out to improve the utilization of agar and
consequent increase in profit. Antibacterial activity of agarooligosaccharides were evaluated against bacteria causing
putrefaction and food poisoning. Addition of 0.4% agarooligosaccharides showed antibacterial activity toward
Staphylococcus aureus and Fscherichia coli O157:H7, furthermore, autoclave treatment of agarooligosaccharides
solution enhanced the antibacterial activity. Agarooligosaccharides showed high stability against the pH change.
Addition of amino acid(alanine, lysine, glycine, phenylalanine) in agarooligosaccharides solution enhanced
antibacterial activity in E. coli O157:H7, Streptococcus mutans and Staphylococcus aureus.
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Table 1. Strains for determination of antimicrobial activity.
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Strains Medium Temperature (°C)
Salmonella typhimurium KCTC2541 Nutrient agar 37
Streptococcus mutans KCTC3065 Brain heart infusion agar 37
Bacillus cereus KCTC1012 Nutrient agar 30
Bacillus subtilis KCTC1022 Nutrient agar 30
Staphylococcus aureus KCTC1621 Nutrient agar 37
Lactobacillus plantarum KCTC3104 MRS + 0.5% Lactose medium 37
Pseudomonas fluorescens KCTC1645 Nutrient agar 26
E. coli O157:H7 Nutrient agar 37
Pichia membranaefaciens KCTC7006 Malt extract agar 25
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Fig. 1. Antibacterial activity of agarooligosaccharides toward
various bacteria
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Table 2. pH stability of agarooligosaccharides for antibacte-
rial activity toward the various bacteria.

Log cell count(cfu/)

. . PH 4 6 8
Microorganism

1.4x 107 42x 107 6.1x 107 7.8 x 10
Bacillus subtilis 69x 10" 70x10* 72x 10* 74 x 10*
Staphylococcus aureus 5.4 x 107 43 x 107 3.2 x 107 3.4 x 107
E. coli O157:H7 9.4x10°5.8x 10° 1.3 x 10° 5.4 x 10°

Sterptococcus mutans
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Table 3. Effect of processing conditions on the antibacterial activity toward various bacteria.

Log cell count (cfu/ml)
. . Processing conditions control autoclave filter neoagarotetraose
Microorganism
Sterptococcus mutans 4.0x10 7.0% 108 6.0x 10° 8.0% 10
Bacillus subtilis 8.0x 10° 2.5% 10 4.0x 10 6.5x 10°
Staphylococcus aureus 7.0x 108 1.0x 107 9.5% 10 45x%x10°
E. coli O157:H7 9.0x 10 6.0 x 10* 3.0% 10’ 2.0x10?
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Table 4. Effect of amino acid addition on the antibacterial
activity of agarooligosaccharides

(unit:cfu/ml)

. .. Streptococcus  Staphylococcus E. coli
Amino acid mutans aureus O157:H7
Ala 1.2 % 10* 6.2 10 3.2x 10°
Val 3.5% 107 3.7x 108 6.4 % 10°
Leu 49 x 108 5.2x% 108 55% 108
Ser 2.7x 108 3.1% 10 6.1 10°
Cys 1.2x 107 1.4x 10° 3.4x%10°
Met 3.7x10° 6.1 107 25%10°
Asp 5.1x 107 5.5x 10 5.8x 107
Arg 3.6x 107 1.7 % 10° 2.9x% 10
Lys 2.5x 10 23%10° 42 x 10*
Trp 1.9% 10° 7.4x107 1.7% 10°
Gly 43x10° 3.5% 10° 3.1x 10
Phe 2.5x 10° 8.1 x 10 52% 10
Pro 7.2 % 108 49x 10 2.8%10°
Control 45x% 10 3.9% 108 6.7x 10°
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