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Immobilization of Agarase for the Agarooligosaccharide Production. Lim, Dong-Jung, Bong-Jo Kim,
Seoung-Kwon Bae, Jong-Deog Kim', and Jai-Yul Kong*. Department of Biotechnology and Bioengineer-
ing, Pukyong National University, Pusan 608-737, Korea, ' Division of Biotechnology and Chemical Engineering,
Yosu National University, Cheon Nam 550-250, Korea - The condition for immobilization of the partially purified
agarase from Bacillus cereus ASK202 and the properties of the immobilized enzyme have been investigated. Agar-
ase was immobilized on various supports by entrapment method. The enzyme immobilized on Na-alginate bead
showed the highest activity among (hose studied. The optimal reaction conditions of the immobilized agarase were
obtained in 3%(w/v) Na-alginate for the matrix, bead diameter of 2.5 mm, 1 unit of agarase solution and 1.0% (w/v)
calcium chloride solution. The optimum pH and temperature of the immobilized agarase were pH 7.0 and 40 °C,
respectively. Ky, and Vi, values were 0.5 mg/ml and 4.4 mg/ml - min, respectively. The immobilized agarase -
converted agar to agarobiose and agarotetraose, and their total conversion ratio under the optimal condition was

89%.
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Fig. 1. Schematic diagram of a process for calcium-alginate
bead preparation.

1. Enzyme solution; 2. Na-alginate solution; 3. Peristaltic pump;
4. Calcium chloride solution; 5. Syringe; 6. Washing with dis-
tilled buffer; 7. Storage in buffer solution.
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Fig. 2. Schematic diagram of the bead formation setup with
the dropping method.

1. Air outley; 2. Air flow meter; 3. Syringe; 4. Control cock;
5. Silicon wbe ( @ 1mm); 6. Peristaltic pump; 7. Mixed solu-
tion; 8. Air compressor; 9. Gelling solution.



210 Lmetal

NHES 4 HEQ U4EHFE

Rheometer (Sun Scientific Co., LTD., Model: COMPAC-
100, Japan)yS AR§-8le] A3 A4 v]=9] A e &
Asteich. Rglel A ¥=E ¥1 A5 adaptor ]
£3}0] abled ¢, HEAA A s SAY o]
o sample size ¢0.25cmX0.25cm, table speed 60 mmy/
min, chart speed 20 min/min, load range 10kg, 1 bite,
plunger 6 0.1 cmP 23S 3Fs}gic).

Jelly strength(g © cm)=hardness(breaking stress, g) X
breaking strain (cm)

Xc(%)=100 - F(Ci—Co)/(CaCyi - F)

Cai: Initial agar concentration(mg/ml)

C, : Agarooligosaccharides concentration(mg/ml)

Cpi: Initial agarooligosaccharides concentration(mg/ml)

F : F-ratio of molecular weight for the anhydrogalactose
unit in the agar molecule and galactose, F=(180-18Y

180=0.9
4 Mg 24
DARFELS] EALETL AL DG FHo

Aminex HPX-42A(7.8 mm X 300 mm, Bio-rad, USA) column®]
ALzl m HPLC(Pharmacia, LKB, Sweden)S- ©]-8-3}¢ 2
RI-4(Refractive index, HP1047A, Germany) detectorS: A8
gle] BAslen) o]nf column = 80 °C, o] FAte 7 2
(18 megaohm - cmys 3T 752 0.8 ml/min®. =
ok, A E EAee g A4S -‘?4“551' 2 A
©.% = agarobiose, agarotetraose, agarohexaose(Sigma Che-
mical Co., USA)YE AH§-3}3ich

0

I

]

RG] &5

T—

A2 phenol-sulfuric acidf 4101 =} A& £ 0.2 ml

Z test tube ©f| FBLIL, 5%(v/v) phenol £ 0.2 mlE 7}3t
TR ALY 10mE DR 49 ko)
o &g iy ]"o__ ZYA7H A EFBIAT o] b
SBL 20~3087 A W ul2) %k 3 490 nmell A E%
=& SAste A Al 4beri ).

d3t 3 &

2F8 ARAHS MY B FHHESE
g

AR A A nARE A7 A2 AL AR eiMe

120 1| —@— Na-alginate(3%)
—O— PVA(I2Z%)
—&~— Chitosan(2.5%)

100 |

80

60 +

40

Relative activity(%0)

20

0 2 4 6 8 10
Time(h)

Fig. 3. Comparison of the relative activity of immobilized

agarase on various matrix of Na-alginate, PVA and chito-

san.

Enzyme reaction was carmried out in 0.1%(w/v) agar and 10 mM

MOPS buffer, pH 7.0 at 40 °C.
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Fig. 4. Effect of air pressure on ihe bead size.
The formation condition was carried out in 3%(W/v) Na-algiate
and 1%(w/v)y CaCly at 4°C. |
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Fig. 5. Effect of bead sizes on the conversion rate of im-
mobilized agarase.

Conversion rate was measured at 40 °C for 40 min in 1%(w/
v) agar substrale containing 10 mM MOPS buffer, pH 7.0.
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Fig. 6. Effect of matrix concentrations on jelly strength and
enzyme activity.

The used bead was formed in 1%(w/v) CaCly, and 10 mM
MOPS buffer, pH 7.0 at 4 °C.
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Fig. 7. Effect of CaCl, concentrations on jelly strength,
The used bead was formed in 3%(w/v) Na-alginate and 10 mM
MOPS buifer, pH 7.0 at 4 °C.
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Fig. 8. Effect of temperature on the free and immobilized
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Enzyme reaction solution in 10 mM MOPS buffer, pH 7.0, was
incubated for 30min at various temperatures.
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Fig. 9. Effect of pH on the free and immobilized agarase
activity.

Free and immobilized agarasc was incubated ar 4°C for 30
min and then thed relative activity was measured.
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Enzyme reaction was carried out in 10 mM MOPS buffer, pH
7.0 and 0.1%(w/v) agar at 40°C.
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