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Abstract : The extraction of vegetable oil using aqueous extraction process assisted by ionic extended surfactant has been
investigated as an alternative to hexane extraction. However, the ionic extended surfactant has not been commercialised and
its safety with respect to food processing is uncertain. Hence, food-grade non-ionic surfactants (Tween 20, Span 20, and Span
80) were proposed for the extraction of residual oil from palm-pressed mesocarp fibre. Palm-pressed mesocarp fibre contains a
significant amount of residual oil ( 5-10 wt %) and its recovery is beneficial as the oil contains much higher content of vitamin
E, carotenoids, and sterols compared to crude palm oil.  In this study, the formulation of food-grade surfactants using a
combination of high hydrophilic-lipophilic balance (HLB) surfactants and low HLB surfactants to produce micro-emulsion with
very low interfacial tension (IFT) was investigated. The suitable surfactant formulation was used in the oil extraction process
and the efficiency of the extraction was correlated with the IFT, droplet size and viscosity. It was found that a ternary
surfactant mixture with a HLB value of 15 (82% Tween 20, 12% Span 20 and 6% Span 80) was able to produce micro-emulsion
with very low IFT compared to other HLB combinations. Results suggested that the IFT and droplet size highly affect the oil
recovery efficiency. Finally, optimization of the operating parameters shows that the highest extraction efficiency of 78% was
achieved at 1:31 solid to liquid ratio, 2 wt % surfactant solution, temperature of 50˚C, and 50 minutes contact time.
Keywords : food-grade surfactants, aqueous extraction of residual oil, palm-pressed mesocarp fibre, interfacial tension
Conference Title : ICCEE 2015 : International Conference on Chemical and Environmental Engineering
Conference Location : Paris, France
Conference Dates : November 19-20, 2015

World Academy of Science, Engineering and Technology
International Journal of Chemical and Materials Engineering

Vol:9, No:11, 2015

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 C
he

m
ic

al
 a

nd
 M

at
er

ia
ls

 E
ng

in
ee

rin
g 

Vo
l:9

, N
o:

11
, 2

01
5 

pu
bl

ic
at

io
ns

.w
as

et
.o

rg
/a

bs
tr

ac
ts

/3
41

64
.p

df

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 9(11) 2015 1

https://publications.waset.org/abstracts/34164.pdf

