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Abstract
To utilize lipase obtained from Candida cylindracea for lipid hydrolysis, methods to immobilize lipase

by adsorption and reaction characteristics of the immobilized lipase by adsorption were investigated.

Among the tested adsorbents, silica gel was selected as a suitable adsorbent. The optimum condition for

adsorption of lipase was when 47.5 units of lipase were adsorbed to 1.6¢ of silica gel at pH7.0 and 5°C for

100 min. Optimum pH and temperature for activity of the immobilized lipase were at 37C and pH7.0,

which were same as the soluble lipase. Optimum enzyme concentration of .the immobilized lipase were

30g for milk fat and 80g for olive oil, whereas those of the soluble lipase were 800 units for milk fat and

1200 units for olive oil. "The optimum substrate concentrations of the immobilized and soluble lipases

were 20% lipid, regardiess of lipid types. Rapid hydrolysis of milk fat was observed with the soluble

lipase for the initial 4 hours and with the immobilized lipase for the initial 8 hours. The immobilized

lipase produced same amount of capric acid as the soluble lipase, but more myristic acid and less butyric

acid than the soluble lipase.
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Table. 1. Selection of carrier

Carrier Adsorption rate(%)  Activity(u/g)
Kaolin 97.4 21.9
Silica gel
(70~230 mesh) 97.3 25.0
Silica gel
(200~300 mesh) 842 200
Active carbon 92.1 22.5
Avicel 92.1 20.6

Carrier:1.0g, Enzyme:47 Sunits, Adsorption time: 100
min )
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Fig. 1. Adsorption of enzyme as affected by time
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Fig. 2. Adsorption of enzyme by silica gel
Enzyme: 10mi(4.75 unit/ml)
Adsorption time: 100min.
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Fig. 3. Effect of temperature on enzyme activity in
olive oil

0——-0 : Soluble lipase, milk fat

o ——e : Immobilized lipase, milk fat

p-eeee- a : soluble lipase, olive oil

A a : soluble lipase, olive oil
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Fig. 4. Effect of pH on enzyme activity in olive oil
o —— @ : Immobilized lipase, olive oil

0——0 : Soluble lipase, olive oil

A a : immobilized lipase, milk fat

A » : soluble lipase, milk fat
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Fig. 5. Heat stability of lipase
o ——eo : Immobilized lipase
0——0 : Soluble lipase
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Fig. 6. pH stability of lipase in olive oil
o ——e : Immobilized lipase
O0——0 : Soluble lipase
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Fig. 7. Initial reaction rate of immobilized lipase as
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Fig. 9. Hydrolysis of milk fat by soluble and immo
bilized lipase

0——0 : Soluble lipase
o ——@ : Immobilized lipase
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Table. 2. Free fatty acids profile released from milk
fat by Candida cylindracea lipase

. Soluble Immobilized
Fatty acid
4hr. 8hr. 4hr. ghr.
Cs 9.04 17.48 0.43 1.37
Ce 1.85 2.21 0.31 1.41
Cs 0.78 2.73 0.21 1.44
Cio 29.27 50.54 9.37 20.15
Cr 4.29 0.78 3.54 2.09
Cu 2.36 289 4668 23.76
Cis 31.52 21.65 23.71 15.86
Crs 20.89 1.73 15.75 29.90
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