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21 Supplementary Fig. S1. FFA residue at 24 h from variation of ethanol dilution.
22 Reaction conditions: POME to ethanol ratio (1:4), lipase loading (0.3 % v/w), water (5

23 % v/w), the total reaction time (24 h), temperature (40 °C) and stirring speed (500 rpm).
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== time addition of 4 molar ethanol at 0 min
=>=1:1 molar equivalent to oil at 10 min intervals
=rr=1:1 molar equivalent to oil at 30 min intervals
== 1:1 molar equivalent to oil at 60 min intervals
=0=1:1 molar equivalent to oil at 120 min intervals

Supplementary Fig. S2. Effect of ethanol addition rate under process parameter:
ethanol concentration (45%), POME to ethanol molar ratio (1:4), lipase (0.3%), water
addition on lipase (4.7%), the total reaction time (24 h), temperature (40 °C) and stirring

speed (500 rpm).
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