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Abstract

A marine bacterium Bacillus cereus ASK202 showing a high agar degrading activity, was incubated in the
culture medium containing agar. After incubation for 30 hr, the productivity of agarase in the culture broth
reached to maximum value (160.8 units/L). As the results of TLC and HPLC analysis, agarooligosaccharides
(degrees of polymerization 2, 4 and 6) were produced from the hydrolysis of agar by using the crude agarase.
Physical and chemical properties of agarooligosaccharides were compared with the manufactured products of
other oligosaccharides (fructooligosaccharide; isomaltooligosaccharide; maltotetraoligosaccharide) and
agarooligosaccharides showed higher viscosity, higher contents of oligosaccharides, higher stability at low

pH's and higher temperatures, and lower sweetness than other oligosaccharides.
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Fig. 1. Isolation and manufacture procedures of
agarooligosaccharides.
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Fig. 2. Time courses of cell growth and agarase
production in culture broth. Bacillus cereus ASK202 was
cultivatied under optimized conditions.
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Fig. 3. TLC analysis of enzymatic hydrolysis products
from agarose (L), neoagarohexaose (M) and neoagaro-
tetraose (N). Samples taken at 10 min were analyzed by
TLC. Lane A, galactose; B, neoagarobiose(DP2); C,
neoagrotetraose(DP4); D, neoagarohexaose(DP6) represent
the standard sugars.
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Fig. 4. HPLC pattern of the agarooligosaccharides
produced by the enzymatic hydrolysis of agar. DP's refer
to degrees of polymerization of the product.
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Fig. 5. Effect of temperature on the viscosity of
oligosaccharide solutions.
(A), 35Bx; (B), 75Bx.
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DP's refer to degrees of polymerization of the product. (A),
pH 7.0; (B), pH 3.0; (C), pH 4.0.
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Table 1. Sugar compositions of agarooligosaccharide and other oligosaccharide products
MO FO G4 AO

pH3 pH4 pH3 pH4 pH3 pH4 pH3 pH4
Fructose 1.76 2.28 1.12 0.76
Glucose 21.17 20.87 2212 20.53 1.86 1.68
Sucrose 17.66 14.79
galactose 9.68 9.69
Maltose 11.93 11.97 6.13 6.19
Isomaltose* 10.24 9.77
Maltotriose 1.48 1.49 10.78 10.72
Pannose* 16.66 16.78
Isomaltotrose* 6.59 6.39
Ketose* 28.14 28.75
Maltotetrose* 50.90 51.98
Nystose* 15.09 15.34
|-FENystose* 244 0.87
agarobiose* 39.86 39.56
agarofetrose* 30.61 31.64
Others 30.18 30.46 13.44 18.97 30.32 29.44 19.85 19.11
Total Oligosaccharides 3349 3293 45.66 44,96 50.90 51.98 70.47 71.21
IMO : Isomaltooligosaccharide, FO: Fructooligosaccharide, G4: High maltotetrose, AO: Agarooligosaccharide,

*Oligosaccharide

Table 2. Comparision of stability between agarooligosaccharide and other oligosaccharide products at various

temperatures

Temp.(C)  onerol 60 80 100 120 140
Sugar(%)

pH3.0 IMO 3349 3318 3323 3276 3222 31.00
FO 45.66 40.03 37.80 24.46 6.46 173
G4 50.90 5077 50,70 50,40 50.12 49.99
A0 047 002 0085 &7 o5 6936

pH4.0 IMO 3293 32,85 3270 2078 29.86 29,80
FO 44.96 4851 4753 4378 45.61 3787
G4 5198 5073 51.01 5061 50,75 50.99
AO 7121 71.01 70,98 70.80 7079 7074

IMO : Isomaltooligosaccharide, FO : Fructooligosaccharide, G4 : High maltotetrose, AO : Agarooligosaccharide
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Table 3. Comparision of sweetness between agarooligo-
saccharide and other sugars

Sugars Relative sweetness
Saccharide 100
Glucose 70
Maltose 40
Sorbitol 65
[somaltooligosaccharide(IMO) 50
Fructooligosaccharide(FO) 60
Galactooligosaccharide(GOS) 60
High maltotetrose(G4) 30
Agarooligosaccharide(AQ) 55

*20°C, 10% saccharide solution sweetness 100
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