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Abstract
Jeamjounkhaw, P., H-Kittikun, A. and Cheirsilp, B.
Optimization of lipase entrapment in alginate gel bead for palm olein hydrolysis
Songklanakarin J. Sci. Technol., May 2007, 29(Suppl. 2) : 261-267

Lipase from Pseudomonas sp. was entrapped by drop-wise addition of an aqueous mixture of alginate
and the biocatalyst to hardening solution of CaCl, for the purpose of palm olein hydrolysis. Effects of
immobilization conditions including alginate concentration, CaCl, concentration, enzyme concentration and
bead size on immobilized yield, immobilized lipase activity and recovery of activity (specific activity ratio of
entrapped lipase to free lipase) were investigated. An increase in alginate concentration raised immobilized
yield, but decreased immobilized lipase activity and recovery of activity. CaCl, concentration in the tested
range of 50-200 mM had slight effects on immobilized yield, immobilized lipase activity and recovery of
activity. In contrast to immobilized lipase activity, immobilized yield and recovery of activity decreased with
increasing enzyme concentration. With increasing bead size, immobilized lipase activity and recovery of
activity decreased due to mass transfer resistance whereas immobilized yield was unchanged. The optimum
condition for lipase entrapment in alginate gel bead was alginate concentration at 2% (w/v), CaCl, con-
centration at 100 mM, enzyme concentration at 30 U/ml and bead size at 2 mm. Under this entrapment
condition, 8.11 U/ml of immobilized lipase was obtained with 95.2% of immobilized yield and 22.2% of
recovery of activity.
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Table 1. Effects of alginate and CaCl, concentrations on immobilized yield, immobilized
lipase activity and recovery of activity of immobilized enzyme lipase

Aginate (%) CaCl, Immobilized yield Immobilized lipase Recovery of
(mM) (%) activity (U/ml) activity (%)
1.5 50 97.8+0.03" 2.7240.59* 21.2+1.82"
100 99.6+0.02* 2.41+0.07* 23.5+1.28*
200 99.7+£0.01* 1.85+0.23° 21.7+0.82"
2.0 50 98.610.01" 2.36+0.00° 21.8+0.00*
100 99.4+0.02* 2.78+0.28* 24.940.72*
200 99.6+0.02* 2.46+0.31%" 19.9+0.62¢
2.5 50 98.9+0.02*° 1.99+0.92* 17.1£0.96°
100 99.6+0.02* 2.24+0.29% 18.5+0.48*
200 99.5+0.03" 1.7240.37° 13.4+0.40"

a, b, ¢, d, e and f in each column: Statistically significantly different (p < 0.05)
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Figure 1. Characterization of beads. ((a) 1.5 % of alginate and 50 mM. of CaCl, concentra-
tion, (b) 2.0% of alginate and 50 mM. of CaCl, concentration and (c¢) 2.5% of
alginate and 50 mM. of CaCl, concentration (d) 1.5% of alginate and 100 mM. of
CaCl, concentration, (e) 2.0 % of alginate and 100 mM. of CaCl, concentration and
(f) 2.5% of alginate and 100 mM. of CaCl, concentration (g) 1.5% of alginate and
200 mM. of CaCl, concentration, (h) 2.0% of alginate and 200 mM. of CaCl,
concentration and (i) 2.5% of alginate and 200 mM. of CaCl, concentration)

[Color figure can be viewed in the electronic version]
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Table 2. Effects of enzyme concentration on immobilized yield, immobilized lipase
activity and recovery of activity of immobilized enzyme lipase

Enzyme Immobilized Immobilized lipase = Recovery of activity
concentration (U/ml) yield (%) activity (U/ml) (%)
10 99.4+0.02* 2.78+0.28" 24.9+0.72*°
30 95.2+0.39" 8.11£0.77° 22.2+0.43*
50 84.2+0.92°¢ 8.92+0.83° 17.840.16"

a, b and c in each column: Statistically significantly different (p < 0.05)

Table 3. Effects of bead size on immobilized yield, immobilized lipase activity and recovery
of activity of immobilized enzyme lipase

Needle size

Diameter of beads Immobilized yield Immobilized lipase

Recovery of

(G) (mm) (%) Activity (U/ml) activity (%)
24 G (0.55 x 25 mm) 2 95.24+0.39*° 8.11+0.77* 22.240.43°
20 G (0.90 x 25 mm) 2.5 95.3+0.29* 5.19+0.71° 12.3+0.21°
18 G (1.20 x 25 mm) 3 95.940.04*° 5.27+0.03° 13.3£0.14°

a and b in each column: Statistically significantly different (p < 0.05)
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