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Hydrolysis of Castor Oil with Lipases and Organic Solvents
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The enzymatic hydrolysis of Castor oil for the mass production of ricinoleic acid was studied to find out the optimum
conditions such as solvents and the weight ratio of substrate to enzyme. Three different lipases were tested for the
hydrolysis of castor oil: lipase from Porcine Pancrease(lipsase PP), lipase from Candida cylindracea(lipase CC), lipase from
Candida Rugosa(lipase CR). The poor mass transfer in water caused a low degree of hydrolysis of castor oil. To overcome
this problem, organic solvents were used. Among organic solvents tested, hydrophobic solvents gave better results of
hydrolysis than hydrophilic solvents. Organic solvents also lowered or changed the effect of pH. Isopropyl ether made
complete hydrolysis of castor oil. The ratio of water to isopropyl ether and the ratio of weight ratio of lipase to castor oil
were important for the hydrolysis of castor oil. At 307C castor oil was completely hydrolyzed by 4 wt% of lipase in the

mixture of isopropyl ether and water(1:1 in volume).
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Figure 1. Solvent effect to hydrolysis of castor oil by lipases (10 mL
of solvent, 10 mL water, 10 mg of lipase, 307, 200 rpm, 24 hr).
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Figure 2. Solvent effect to hydrolysis of castor oil by lipases H(10 mL
of solvent, 10 mL water, 10 mg of lipase, 30°C, 200 rpm, 24 hr).
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Figure 3. Solvent effect to hydrolysis of castor oil by lipases with same

units(10 mL of solvent, 10 mL water, 30°C, 200 rpm, 24 hr, 20 mg of
lipase CC, 23 mg of lipase CR, 78.2 mg of lipase PP).
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Figure 4. pH effect to hydrolysis of castor oil by lipase CC(10 mL of
solvent, 10 mL water, 30T, 200_rpm, 20 mg of lipase CC, 24 hr).
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Figure 5. pH effect to hydrolysis of castor oil by lipase CR(10 mL of
solvent, 10 mL water, 307, 200 rpm, 23 mg of lipase CR, 24 hr).
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Figure 6. pH effect to hydrolysis of castor oil by lipase PP(10 mL of
solvent, 10 mL water, 307, 200 rpm, 78.2 mg of lipase PP, 24 hr).
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Figure 7. Effect of water content to hydrolysis of castor 0il(10 mL
isopropy! ether, 20 mg lipase, 307, 200 rpm, 24 hr).
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Figure 8. Effect of isopropyl ether content to hydrolysis of castor 0il(10
mL water, 20 mg lipase, 30°C, 200 tpm, 24 hr).
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Table 1. The degree of hydrolysis of castor oil by lipase for 12 hr(10
mL isopropyl ether, 10 mL water, 20 mg lipase, 0.5 g castor oil, 200
pm).

30T 35¢C 407
Lipase CC 3% 78% 82%
Lipase CR 69% 5% 78%

Degree of hydrolysis{%)

time(hr)

Figure 9. The change of the degree of hydrolysis by lipase CC with
time(10 mL of isopropyl ether, 10 mL of water, 20 mg of lipase CC, 307,
200 rpm).
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Figure 10. The change of the degree of hydrolysis of castor oil with the
amount of lipases(10 mL of isopropyl ether, 10 mL of water, 30T, 200
pm).
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Figure 11. The change of the degree of hydrolysis of castor oil with the
amount of castor 0il(10 mL of isopropyl ether, 10 mL of water, 20 mg
of lipases, 30°C, 200 rpm).
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