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Abstract

The purpose of this study was the development of adsorbents for the refining of edible oil using agricultural byproducts
such as rice hull, baley hull, and soybean hull as well as evaluation of their adsomptive effects against free fatty acids and
lutein, the major impurities of soybean oil. Ash-type and carbon-type adsorbents were produced from the hulls. Ash-type
adsorbents such as rice hull ash (RHA), barey hull ash (BHA) and soybean hull ash (SHA) were effective for the removal
of free fatty acids; the acid value of degummed soybean oil was decreased by 86% upon treatment with 5% SHA. However,
carbon-type adsorbents such as rice hull carbon (RHC), bardey hull carbon (BHC), and soybean hull carbon (SHC) were
effective for removing lutein, resulting in a 52% decrease in the lutein content of degummed soybean oil upon treatment with
5% SHC. Whereas ash-type adsorbents were composed of mesopores or macropores with small surface areas and total pore

volume, carbon-type adsorbents were mainly composed of micropores with large surface areas and total pore volume.

Key words : Adsorbents, edible oil, free fatty acid, lutein.
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Fig. 1. The effect of ash type adsorbents on the acid value
of degummed soybean oil according to the concentration of
adsorbents.
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Fig. 2. The effect of carbon type adsorbents on the acid
value of degummed soybean oil according to the concentra-
tion of adsorbents.
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Fig. 3. The effect of ash type adsorbents on the lutein con-
tent of degummed soybean oil according to the concentra-
tion of adsoerbents.

0.08

0.06
%
2
-7
E 004
=
K]
b
3 -@-RHC
0.02 | -#-BHC
—a-SHC
-O-activated carbon
000 1 1. H 1
4] i 2 3 4 5

Adsorbent {g/100 g oil}

Fig. 4. The effect of carbon type adsorbents on the lutein
content of degummed soybean oil according fo the concen-
tration of adsorbents.
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Table 1. Surface area, pore volume and average pore diameter calculated by the BET equation and the #-plot

Sample BET surface area Pore volume(cm3/g) Avr. pore diameter

Type Name (m’/g) Total(Vie) Micro( Vo) Vi Vio %) (A)

RHA 16 0.07 0.008 11 188.8

Ash BHA 20 0.08 0.011 14 165.4

SHA 27 0.11 0.014 13 136.8

RHC 1,672 0.67 0.51 76 214

Carbon BHC 1,165 0.54 043 79 22.1

SHC 1,400 0.65 0.46 71 20.6

Activated carbon 1,253 0.56 0.41 73 325

Commercial

Silica 345 0.37 0.17 46 101.4
A AWt 3 2 Fele] FHAA A ZRE H (RHC), HEl9d] SAHBHC), W53 EARESHOS A
Aoz _”%_0} A Aol FAEE 5401 sle Aer  f ¥EE ITRIAR A F3 23t SU1eA &
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