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Abstract

Curcumin, the major yellow-colored pigment in turmeric(Curcuma longa L.), was extracted by using
supercritical carbon dioxide. Optimum extraction conditions were determined. Overall experiments were
planned by central composite design and results were analyzed by response surface methodology to find
effects of three independent variables, temperature(X,), co-solvent flow rate(X,) and pressure(X,) on the
yield of curcumin extract(Y). Regression model optimized by response surface analysis was as follows
Y = -8581270 + 0.220770X, + 1.176731X, + 0.036873X, + -0.0026816X", - 0.013010X,X, - 0.103353X,?
+ 0.000198X,X, - 0.0000825X,X, - 0.000096554X32. Optimum temperature, pressure and co-solvent
flow rate for extracting curcumin from turmeric were 40.31°C, 3.07 ml/min and 231.59bar, respectively,
and statistical maximum yield of curcumin was 1.922%.
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Fig. 1. Supercritical fluid extraction(SFE) equipment.
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Table 1. Experimental combinations according to codes of experimental design at various extraction conditions
> -
Treatments T(°C) F(ml/min) P(bar) Actua parameters
X, X, X, T (°C) F(ml/min) P (bar)
1 -1 -1 -1 35 2 200
2 -1 -1 1 35 2 300
3 -1 1 -1 35 4 200
4 -1 1 1 35 4 300
5 1 -1 -1 45 2 200
6 1 -1 1 45 2 300
7 1 1 -1 45 4 200
8 1 1 1 45 4 300
9 0 0 0 40 3 250
10 2 0 0 50 3 250
11 -2 0 0 30 3 250
12 0 2 0 40 5 250
13 0 -2 0 40 1 250
14 0 0 2 40 3 350
15 0 0 -2 40 3 150
16 0 0 0 40 3 250
2 fAE o83ty AFPozRY 22 Rz f42 1-5miiminZbA 1mimin 7H59.
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Table 2. Predicted curcumin content by regresson equation at various extraction conditions of turmeric

T(°C) F(ml/min) P(bar) Curcumin(%)
Treatment
X, X, X, Mesasured Predicted
1 -1 -1 -1 1.7054 1.5908
2 -1 -1 1 1.2145 1.1269
3 -1 1 -1 1.8521 1.7603
4 -1 1 1 1.4152 1.2799
5 1 -1 -1 1.6584 1.6815
6 1 -1 1 1.4361 1.4156
7 1 1 -1 16154 1.5908
8 1 1 1 1.3061 1.3084
9 0 0 0 1.8940 1.8844
10 2 0 0 1.3870 1.6624
11 -2 0 0 1.7132 1.5432
12 0 2 0 1.3995 1.5022
13 0 -2 0 1.4370 1.4399
14 0 0 2 1.2260 0.5458
15 0 0 -2 1.2625 1.2921
16 0 0 0 1.8940 1.8844
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Fig. 2. Response surface contour of curcumin yield as a
function of temperature and co-solvent flow rate.
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Fig. 3. Response surface contour of curcumin yield as a
function of temperature and pressure.
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Fig. 4. Response surface contour of curcumin yield as a
function of co-solvent flow rate and pressure.
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