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on Degumming of Rice Bran Oil

Sun Ki Kim, Suk Hoo Yoon, Chul Jin Kim and Hong Sik Cheigh*

Division of Biological Science and Engineering, Korea Advanced Institute of Science and Technology, Scoul
* Department of Food Science and Nutrition, Pusan National University, Pusan

T4 Qo] ool EHo ojXes HE

duol -

#3371 AEFY -

Abstract

BA% . AHA - A"

R R A

Solutions of 4,8 and 12% oxalic and 85% phosphoric acid were used for degumming of crude rice bran
0il.96.6% of total phosphatides was removed by degumming with either 2m! of 85% phosphoric acid or
20ml of 4% oxalic acid when added to 1kg of crude rice bran oil. Yields after degumming with oxalic

and phosphoric acids were 63.6% and 61.0%, respectively.

Introduction

The crude rice bran oil contains about 2% of
phosphatides'® and degumming is known to be an
important process since it plays an important role in
quality control of oil products.?~® If phosphatides
contained in crude oil are not sufficiently removed,
the quality deterioration of oil occurs during futher
processing.

There have been many assessments to remove
phosphatides with respect to degumming agents and
conditions for vegetable oils.***~® The data pertain-
ing to the degumming agent and condition for rice
bran oil, however, are scarcely available as yet. In
this study, attempts were made to select degumming
agent suitable for crude rice bran oil and to optimize

degumming condition.

Materials and Methods

Meterials

Crude rice bran oil was purchased from a local
rice bran oil refinery. Acid value and peroxide value
of oil were 23.7 and 0.0, respectively. Phosphorus
content of crude rice bran oil was 680ppm according
to AOCS method."” All reagents used were of ana-
lytical grade unless otherwise specified.

Degumming Experiment

About 800g of crude rice bran oil was poured into
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2! round bottom flask equipped with a thermometer,
stirrer and temperature controllor. Nitrogen gas was
purged into oil and purging was continued thoughout
the degumming process. Degumming of crude rice
bran oil was conducted at 60°C with continuous agita-
tion. The blade-type stirrer used was Fisher dynamic
stirrer and agitation speed was 4007pm. Degumming
agents such as 4,8 and 12%oxalic acid and 85% phos-
phoric acid were added at various amount and after
1min water was added to make the final concentra-
tion to 2% water. After 15min agitation, gums are
separated from oil by centrifugation at 10,000g.
Degummed oil was then water-washed at 80°C with
agitation at 2007pm and followed by centrifugation at
10,000¢ to obtain degummed and water-washed rice

bran oil.
Results and Discussion

To romove phosphatides in crude rice bran oil,
various amounts of 85% phosphoric acid and 4,8 and
12% oxalic acid were added and the results were
given in Fig. 1. The phosphatide content designated
by phosphorus content reduced to 84ppm from
680ppm of crude oil after degumming with 4g oxalic
acid per 1kg of crude rice bran oil which was equiva-
lent to 100m! of 4% oxalic acid. When degummed by
40m! or more of 4% oxalic acid(1.6 g oxalic acid/kg
oil or more), by 26m! or more of 8% oxalic acid(2.08g
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Fig. 1. Effect of phosphoric and oxalid acid on
removal of phosphatides in crude rice bran oil

®, 85% phophoric acid; ¢, 4% oxalic acid: .
8% oxalic acid ; W, 129 oxalic acid.

oxalic acid/kg oil or more) and by 30m! of 12%
oxalic acid(3.6¢ oxalic acid/kg oil), the water con-
tents of crude rice bran oil become higher than 2%.
The low residual phosphorus content after degum-
ming 100m/ of 4% oxalic acid is considered to be due
to synergistic water-washing effect beside activity of
degumming agent. With the above-mentioned results,
efforts were made to examine water-washing effect
for removal of residual phosphatides after separation
of phosphatides by degumming agents.

The residual phosphorus contents after degum-
ming by 85% phosphori¢ acid followed by water-
washing were illustrated in Fig. 2. Degumming with
2ml of 85% phosphoric acid(1.7g phosphoric acid/kg
oil) resulted in the lowest residual phosphorus content
as 23ppm and the yield (wt. of degummed-water
washed oil X 100/wt. of crude oil, %) of 61%. It is
reported that 1m! of 85% phosphoric acid added to
lkg of crude oil is adequate for dequmming of soy-
bean and rapeseed 0il.® In our study, 2m! of 85%
phosphoric acid seemed appropriate to degum crude
rice bran oil since the rice bran oil contained more

non-hydratable phospholipid fraction than soybean

and repessed 0il.*®

The residual phosphorus contents and yieids after
degumming with various concentrations of oxalic
acid followed by water-washing were shown in Fig. 3.
Jt was observed that 0.8goxalic acid/kg 0il(20m! of
4% oxalic acid/kg oil) was most effective to remove
phosphatide among various conditions tested as
shown in Fig. 3. Yields after degumming and water-
washing with oxalic acid ranged from 59% to 77%.

The yield resulted in this study were significantly
lower than theoritical yield of soybean 0il(95%)."
The crude rice bran oil had high content of mono-and
diglvcerides as well as free fatty acids. It was consid-
ered that mono-and diglycerides have emulsifying
property and they were removed with triglycerides
during hydration and separation.

Residual phosphorus content after degumming
with 1m{ of 85% phosphoric acid(0.85¢/kg oil) was
48ppm and almost same result was also obtained by
treatment with 9m/ of 12% oxalic acid (1.08g/kg oil)
and this was also reported elsewhere.® The effi-
ciency of water-washing after degumming with phos-
phoric and oxalic acid was calculated from Fig. 1,2
and 3 as shown in Fig. 4. Water-washing after
degumming by 20m! of 4% oxalic acid (0.89g/kg oil)
was shown to be most effective. In case of water-
washing after degumming with phosphoric acid, the
amount of phosphoric acid added seemed not to affect

the efficiency of water-washing as shown in Fig. 4. In
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Fig. 3. Residual phosphorus content and yield after
serial trantment of oxalic acid and water-
washing

Open symbols are for residual phosphorus and
closed symobols are for degumming vield. 0, 4% ;
A, 8% ; [0, 12% oxalic acid.

this study on degumming of rice bran oil, it is found
that oxalic acid also can be used as degumming agent
at a level of 20m! of 4% solution per kilogram oil
which results in the same degumming efficiency and
slightly higher yield than that of phosphoric acid
which is used widely in the degumming process.
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Fig. 4. Relationship between efficiency of water-
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