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Abstract — In this study, degumming process was carried out for reducing to less than 10 ppm of phosphorus contents
and primary properties of crude canola oil including 0.64 mgKOH/g of acid value, 0.09% of water contents, 0.13% of
insoluble impurities, and 40 ppm of phosphorus contents. Efficiency of water degumming and enzymatic degumming
was compared for the selection of suitable process obtaining feedstock of biodiesel. Degumming method was deter-
mined for preparation of raw material of biodiesel, and reaction conditions were also established. The most effective
conditions for water degumming were 2% distilled water (w/w oil), 30 °C of reaction temperature, 900 rpm of agitation
speed, and 30 min of reaction time, respectively. In case of enzymatic degumming, optimal conditions were found to be
90 ppm of phospholipase A2 (w/w oil), 50 °C of reaction temperature at pH 5, respectively. When comparing water
degumming with enzymatic degumming, efficiency of enzymatic degumming was better than water degumming. How-
ever, water degumming method was much more suitable for the production of biodiesel feedstock considering reaction
time and process feasibility.
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Table 1. Phosphorus contents after water degumming of crude canola
oil at various conditions

Degumming conditions

Phosphorus

Am?Vli]r/liv oé"ir;/ater T?g)p. Agltza(tllgrnl[1 ;peed contents (ppm)
0.5% 323 600 11.07
1.0% 323 600 8.14
2.0% 323 600 7.00
2.0% 303 600 4.88
2.0% 323 600 8.63
2.0% 343 600 10.01
2.0% 323 300 9.77
2.0% 323 600 6.68
2.0% 323 900 5.54
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T A]E L oﬂzﬂ Ql go] 5~7 ppmtllZ Dol R
th 120204 A&

a4 =2ul
59) Q1 &S Sl A, 30 °celA g EJ’”%
o] 85%= 71
Table 13} Fig. 3¢ YERASITE.

nﬂ?

gk Whgewel] wE 84 wxel o

[[|§ 220 EFHO| ofst

A T8 Yol 9sle] wHl 5= 300,

&l
2=
bt
2

600, 900 rpm & * 45}1 S5 U2 wit%loil), 50 °ColA] 2
AlZE S 2 388 JsISit). 1§ 418 Sl Ae) vkg
O] AJZFE] AL 155 qhof] BE Ay rollA] 9l gHgo] 5~8 ppmUlE
o5t 120204 A2 1 FEE 273 A, 900 rpmel| A1 <]
EE0] 85%% 7S 9T Rlth NS el mE 84 271 9

= Table 17 Fig. 40 VFERASITE

34, B4 EQIZj|| mME &4 EI-7-|0| oy5¢
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2. Effect of the amount of water on water degumming (temper-
ature, 50 °C; agitation speed, 600 rpm).
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Fig. 3. Effect of reaction temperature on water degumming (amount of
water, 2 wt%/oil; agitation speed, 600 rpm).
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Fig. 1. Mechanism of phospholipid hydrolysis to lyso-phospholipid and free fatty acid.
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Table 2. Phosphorus contents and acid value after enzymatic degumming
of crude canola oil at various conditions

Deguming conditions

x Cof T Phosphorus Acid value
mount 0 emp. tent oH/
enzyme (w/w oil) pH (K) contents (ppm) - (mgKOH/g)
30 ppm 5 323 375 0.94
60 ppm 5 323 3.58 0.94
90 ppm 5 323 375 0.97
50 ppm 4 323 2.61 091
50 ppm 5 323 3.09 1.07
50 ppm 6 323 2.61 0.87
50 ppm 5 313 0.98 0.86
50 ppm 5 323 2.93 1.07
50 ppm 5 333 2.77 0.94
50
—O— Control
—@— 300 rpm, agitation speed
—&— 600 rpm, agitation speed
40 - —&— 900 rpm, agitation speed

Phosphorus contents (ppm)

0 20 40 60 80 100 120 140
Reaction time (min)

Fig. 4. Effect of Agitation speed on water degumming(amount of
water, 2 wt%/oil; temperature, 50 °C).
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0 T T T T T T
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Fig. 5. Effect of the amount of enzyme on enzymatic degumming using
phospholipase A2(temperature, 50 °C; agitation speed, 600 rpm;
pH 5).
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Fig. 6. Effect of pH on enzymatic degumming using phospholipase A2
(amount of enzyme, 50 ppm/oil; temperature, 50 °C; agita-
tion speed, 600 rpm).
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g. 7. Effect of reaction temperature on enzymatic degumming using
phospholipase A2 (amount of enzyme, S0 ppm/oil; agitation
speed, 600 rpm; pH 5).
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