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Table 1 Independent variables and their levels used in the CCD design

Solvents ratio - S/S ratio
Level of factors (mi/mI)(X2) Time (h)(X3) (mlfg)(X1)
-1 0 24 1.5
0 50 36 1.75
+1 100 48 2
B' LoMWﬁFQYaJ@;J U:Lxﬁ): J..;rl.:@ S48 JJve da;_b}o.,\.ﬁ: d’:"“’-; LSJL‘I C)Jé fj; d}f):
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Table 2 Experimental conditions from the CCD and the experimental results for curcumin extraction

No Solvent/Solid ratio  Solvents ratio Time (h) Concentration
' (ml/g) (ml/ml) (mg/l.)

1 1.75 50 24 3.63179
2 1.75 50 36 3.5839
3 1.75 50 36 3.61174
4 1.5 0 24 3.64886
5 1.5 100 48 3.63699
6 2 0 24 3.70084
7 1.75 50 36 3.6329
8 1.5 0 48 3.68525
9 1.75 50 36 3.58464
10 1.75 0 36 3.66223
11 2 0 48 3.82298
12 2 100 24 3.75356
13 1.75 50 36 3.60988
14 1.5 100 24 3.598

15 2 50 36 3.68785
16 1.75 50 48 3.68859
17 2 100 48 3.69787
18 1.75 50 36 3.59541
19 1.75 100 36 3.6136
20 1.5 50 36 3.55457
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Table 3 The amount of coefficient of quadratic model for curcumin extraction from turmeric rhizome

Coefficient B33 B2z Bii Bas Bis Bz Bs B2 B Bo
Response  0.05 0.028 0.011 -0.022 -1.114 3.341 0.02 -0.022 0.054 3.61
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Table 4 Analysis of variance (ANOVA) and significance of regression coefficient for yield of

curcumin
Source Sumof g Mean P p-value
Squares Square Value
Model 0.072 9 7.982 12.05 0.0003 significant

X;i- solvent/solid ration 0.029 1 0.029 4394 <0.0001
Xo-Solvents ratio 4.847 1 4847  7.32 0.0221
X3-Time 3.945 1 3.945 5.96 0.0348
XX, 8.932 1 8.932 0.49 0.5016

X1 X3 9.926 1 9.926 3.15 0.1065

XoXs 3.838 1 3.838 10.30 0.0093

X2 3.218 1 3.218 0.13 0.7211

X,2 2.083 1 2.083 0.015 0.9050

Xg2 6.820 1 6.820 5.8 0.0368
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Table 5 The final amount of different

variable during optimization

Response Concentration

Variable Value (mg/l)
solvent/solid ration(ml/g) 2
(v/v) Solvents ratio (ml/ml) 100% Acetone
Time (h) 48 3.80739
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Fig 1 Response surface plot of the combined effect
of S/S and solvents ratio during curcumin
extraction
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Fig 2 Response surface plot of the combined effect
of S/S and time during curcumin extraction
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amount
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Food coloring are added to food to compensate colors lost during preparation, or to make food look
more attractive. Natural colorant present in foods have attracted interest because of their safety and
potential nutritional and therapeutic effect. Curcumin, the yellow colour constituent of turmeric, is
used as a food colourant. In this research, in order to investigate the effect of solvent-solid ratio (1.5,
1.75 and 2), ratio of aceton to ethanol (0, 50 and 100) and time (24, 36 and 48) on the curcumin
extraction yield, response surface methodology (RSM) and central composite design (CCD) methods
were used. The extraction was done by maceration method. The results showed that solvent-solid
ratio, ratio of solvents and time, are the most effective factors on the yeild of curcumin (P< 0.05),
respectively. Based on the experiments, the optimal conditions to extract the maximum yield of
curcumin (3.80739) were including solvent-solid ratio (2), aceton ratio (100%) and time (48 hr).

Keywords: Curcumin, Extraction, Turmeric rhizome, Response surface method (RSM).
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