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Separation of soybean oil FAMEs by GC.
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Scheme 1. Transesterification of soybean oil and methanol with Novozym 435 under

microwave irradiation.
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Fig. 1. Comparison of reaction process without enzyme under microwave irradiation (¢),

with enzyme under microwave irradiation (m), and with enzyme under conventional heating

(A). Conditions: Reactions were carried out in fert-amyl alcohol (40 ml), soybean oil (40

mmol), methanol (240 mmol), Novozym 435 (3% based on the oil weight), water activity of

0.53 at 40°C and 200 rpm under microwave irradiation and conventional heating,

respectively.
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Fig. 2. Effect of water activity on FAME production. Conditions: Reactions were carried out
in fert-amyl alcohol (40 ml), soybean oil (40 mmol), methanol (240 mmol), Novozym 435 (3%
based on the oil weight) at 40°C and 200 rpm under microwave irradiation in 2 h. The water

activity varied from 0.06 to 0.97.
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Figure. 3. Effect of ferr~amyl alcohol concentration on FAME production. Conditions:
Reactions were carried out in soybean oil (40 mmol), methanol (240 mmol), Novozym 435
(3% based on the oil weight) and water activity of 0.53 and 200 rpm at 40°C under

microwave irradiation in 2 h. The fert-amyl alcohol/oil volume ratio varied from 0 to 4.
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Fig. 4. Effect of substrate ratio on FAME production. Conditions: Reactions were carried out

in fert-amyl alcohol (40 ml), soybean oil (40 mmol), Novozym 435 (3% based on the oil

weight) and water activity of 0.53 at 40°C and 200 rpm under microwave irradiation in 2 h.

The molar ratio of methanol/oil varied from 3 to 18.
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Fig. 5. Linear regression curves obtained from logarithmic representation of residual

activity versus preincubation time.
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Fig. 6. Effect of enzyme dosage on FAME production. Conditions: Reactions were carried
out in fert-amyl alcohol (40 ml), soybean oil (40 mmol), methanol (240 mmol), water activity
of 0.53 at 40°C and 200 rpm under microwave irradiation in 2 h. The amount of enzyme

varied from 0 to 4% based on the oil weight.
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Fig. 7. Effect of temperature on FAME production. Conditions: Reactions were carried out
in fert-amyl alcohol (40 ml), soybean oil (40 mmol), methanol (240 mmol), Novozym 435 (3%
based on the oil weight) and water activity of 0.53 and 200 rpm under microwave irradiation

in 2 h. Temperature varied from 30 to 70°C.

Temperature (°C) Enzyme activity (umol/min-g)

30 97 +3
40 322+10
50 267 + 8
60 256+ 7
70 86+3
350

e 300

g

E 250

=

=

= 200

£

& 150

(5]

<

w

£ 100

>

=

= 50

0
30 40 50 60 70

Temperature (°C)




Supplementary Material (ESI) for Green Chemistry
This journal is © The Royal Society of Chemistry 2010

Fig. 8. Reusability of enzyme on FAME production. Conditions: Each cycle was carried out
in fert-amyl alcohol (40 ml), soybean oil (40 mmol), methanol (240 mmol), Novozym 435 (3%
based on the oil weight) and water activity of 0.53 at 40°C and 200 rpm for 2 h under

microwave irradiation (¢) and under conventional heating (m).
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