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Preparation of Biodegradable Oil Gelling Agent and
Biodegradation Characteristics by Enzyme
Jung-Du Kim, Su-Yong Yoo and Min-Gyu Lee

Division of Applied Chemical Engineering, Pukyong National University, Busan 608-739, Korea
(Manuscript received 11 May, 2005 accepted 12 October, 2005)

Biodegradable oil gelling agent was prepared, and their oil absorption capacities using light oil, lubricant oil
and corn oil were investigated. The result showed that the oil absorption capacity was depended on the amount
of surfactant and starch added, and was increased in the order of light oil, lubricant oil and corn oil. Also, the
oil-absorption capacity was saturated within 30 min at 18°C. The biodegradability of the prepared biodegradable
oil gelling agent was also studied by determination of reduced sugar produced after enzymatic hydrolysis. Their
surface morphologies and thermal properties of the prepared biodegradable oil gelling agent were observed by
scanning electron microscopy (SEM) and thermogravimetric analysis (TGA), respectively.
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(A638M) Al st ARt g EalE
#AF 55 A8y 98] 35-dinitrosalicylic
acid9} patassium sodium tartrate tetrahydrate(Ro-
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Fig. 1. Effect of oil absorption capacity for S-SBS20 on
the surfactant content.
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Fig. 2. Effect of reduced sugar concentration for
S-5SBS20 on the surfactant content.
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Table 1. Qmax and K values of S-SBS20

Samples K(1/min) Qmax
Corn ail 0.203 117
Lubricant oil 0.213 134
Light oil 0.143 2.16
25
5 201
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Temperature (°C)

Fig. 4. Effect of oil absorption capacity for S-SBS20 on
the oil temperature.
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Table 2. Biodegradation of S-SBS by a-amylase
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Fig. 6. Effect of reduced sugar concentration on the
enzyme concentration.

Starch content Reduced sugar concentration

Reduced sugar concentration Degradation (%)

(%) of pure starch (%) of S-SBS (%)

5 0.0331 0.010 30

10 0.0662 0.013 19

20 0.1324 0.021 15

30 0.1986 0.030 15
19.7
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Fig. 7. TGA and DTG curves of (a) SBS, (b) S-SBS10
and (c) S-SBS30.
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Fig. 8. Scanning electron micrograph of the surface of
S-SBS film after the hiodegradation by a-amylase.
(a) starch 0% and (b) starch 5%.
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