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Extraction of curcuminoids from turmeric for use as natural food colorant using
polyoxyethylene sorbitan monooleate (tween 80) as solvent was studied. The study was divided into
three sections. the first section, removal of volatile oil from turmeric was studied by comparing
between water distillation and direct steam distillation methods. Optimum conditions of various
factors for extraction of curcuminoids from turmeric were investigated in the second section. The
factors were temperature and time of extraction, speed of mixing, ratio of turmeric weight to solvent
volume, particle size of turmeric, concentration of tween 80 in the solvent and pH value.  the last

section, a basic economic analysis was performed for investment on curcuminoids production plant
in Thailand.

Results showed that the method of direct steam distillation for removal of volatile oil from
turmeric was suitable and the time of extraction was 5 hours. Optimum conditions for curcuminoids
extraction were as follow: extraction temperature of 60°c for 20 minutes; mixing speed of 340
revolutions per minute; ratio of turmeric weight to solvent volume was! gram per cubic centimeter;
particle size of turmeric were those that passed through 60-mesh screen; concentration of tween 80
in solvent was 3 percent by weight and pH value ranging between 6.3 to 6.7. Under these conditions
maximum amount of curcuminoids extracted was 99.6%. Estimation of investment cost in
establishing a 6,000 cubic meters per year curcuminoids plant showed a total capital investment of
approximately 18 million baht, with rate of return on investment before tax of 15.71% and after tax of
13.35% giving a pay back period of 3.97 year. Therefore it is considered to be an attractive project
for investment on an industrial scale.
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kL (mass transfer coefficeint)

B (molecular diffusivity)
0 (boundary layer thickness)
L (characteristic length)
Na (rate of mass transfer)
A - (external surface area)
CA

(the concentration of solute at solid-liquid interphase)
CA t

(the concentration of solute in bulk solution at time )

%R(t) (Yorecovery) t
M f
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