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Extraction of curcum inoids from turmeric for use  a s  natural food colorant using 
polyoxyethylene sorbitan m onooleate (tween 80) a s  solvent w as studied. The study w as divided into 
three sections. เท the first section, removal of volatile oil from turmeric w as stud ied  by com paring 
betw een w ater distillation and  direct steam  distillation m ethods. Optimum conditions of various 
factors for extraction of curcum inoids from turmeric w ere investigated in the seco n d  section. The 
factors w ere tem perature and  time of extraction, sp e e d  of mixing, ratio of turmeric w eight to solvent 
volume, particle size of turmeric, concentration of tween 80 in the solvent and  pH value. เท the last 
section, a b asic  econom ic analysis w as perform ed for investm ent on curcum inoids production plant 
in Thailand.

Results show ed that the m ethod of direct steam  distillation for removal of volatile oil from 
turmeric w as suitable and  the time of extraction w as 5 hours. Optimum conditions for curcum inoids 
extraction w ere a s  follow: extraction tem perature of 60°c  for 20 minutes; mixing sp e e d  of 340 
revolutions p er minute; ratio of turmeric w eight to solvent volume w as! gram  p er cubic centimeter; 
particle size of turmeric w ere those  that p a sse d  through 60-m esh screen ; concentration of tween 80 
in solvent w as 3 percen t by weight and  pH value ranging betw een 6.3 to 6.7. U nder th e se  conditions 
maximum am ount of curcum inoids ex tracted  w as 99.6%. Estimation of investm ent cost in 
establishing a 6,000 cubic m eters per year curcum inoids plant show ed a total capital investm ent of 
approxim ately 18 million baht, with rate of return on investm ent 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 investm ent on an industrial scale.
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สัญล้กษณ์

kL สัมประสิทธิการถ่ายโอนมวลสาร (mass transfer coefficeint)
อAB ค่าการแพร่ของโมเลกุล (molecular diffusivity)
Ô ค่าความหนาของช้ันฟิล์มขอบเขต (boundary layer thickness)
L ความยาวคุณลักษณะ (characteristic length)
Na อัตราการถ่ายโอนมวลสาร (rate of mass transfer)
A พ้ืนท่ีผิวสัมผัสระหว่างเฟสของแข็ง-ของเหลว (external surface area)
CAS ความเข้มข้นของตัวถูกละลายท่ีพ้ืนผิวสัมผัสระหว่างเฟส

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

(the concentration of solute in bulk solution at time t)
V ปริมาตรของตัวทำละลาย
%R(t) ค่าร้อยละการสกัด (%recovery) ท่ีเวลา t ใดๆ
M0 ปริมาณสารเคอf คูมินอยด์เร่ิมต้นในผงขม้ินชัน
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