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Abstract

This study was conducted to optimize sugaring process of yam for development of new smack product and enhancement
acceptability. Three variables by five level central composite design and response surface methodology were used to determine

optimum conditions for sugaring time, temperature and concentration. Optimization of the process was conducted using

the

combination of the moisture content, solid content, color and rehydration ratio. The regression polynomial model was suitable
(P>0.05) model by Lack-of-Fit analysis with highly significant. To optimize the process, based on surface response and contour

plots, superimposing the individual contour plots for the response variables. The optimum conditions for this process were

535

hours and 58% at 40°C under the optimum of restricted variables as moisture content was 66 to 70, solid content was 25 to

30%, L value was above 75, a value was -2.1 to -2.4, b value was above 5 and rehydration ratio was 200 to 250.
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Fig. 1. Response surface on moisture content, soluble solid,
L, a, b values and rehydration ratio for sugar immersion
process of Yam with salt concentration and time by
immersion temperature(a: 20T, b: 30T, ¢: 40T, d: 50T,
e: 60°C).
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Table 1. Levels of independent variables in experimental
design for sugar- immersion process of yam

Level
-2 -1 0 1 2
X, Time(hrs) 3 4 5 6 7
Xz Temperature(C) 20 30 40 50 60
X3  Concentration(%) 30 40 50 60 70

X; Independent variables

Table 2. Experimental data for sugar immersion of yam for
different coded values of treatment conditions

Moisture ~ Soluble
No Time Temp Conc content(%) solid(%) L a b

Rehydration
Ratio{%6)

1 6 5 6 624 30 7B -4 10 7B
2 4 50 40 6450 2600 M 173 4116 15159
36 S0 & 7 20600 TO -161 +681 17622
4 4 50 4 T3 2020 T4 16 +569 16630
S 6 0 6 730 2840 770 -161 +738 13518
6 4 30 40 7330 1940 B 165 467 2841
7 6 0 60 708 2020 7795 -165 4655 12922
8§ 4 30 4 MO 1700 T37T -149 +600 19564
9 5 4 50 6505 2600 757 -LT2 647 12145
05 4 50 7000 2640 WM -L710 635 1504
I 5 60 5 606 2920 %3 -162 +643 %50
25 0 50 MNP 2620 76l -158 619 18LIO
35 4 70 64 3080 MY -1 #7306l

4 5 4 30 T4 1B HS -156 538 24139
57T 4 0 N3 220 B -169 +668 1028
63 4 5 M8 B0 DR 154 #43B 156
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Table 3. Regression coefficients of second order polynomials”)
representing  relationships  between indicated response
variables(Yn) and independent variables of time(i or j=1),
temperature or j=2) and sugar concentration(i or j=3)

. Rehydration
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Table 4. Analysis of variance showing significance of effects
of processing variables on moisture content, solid content,
color and rehydration ratio for time, temperature and
concentration of yam immersion process

Process F- Ratio
variables DF  Moistre  Soluble L R b Rehydration
content(%) _ solid(%) Ratio( %)

Timefrs) 4 1524 1510 2788 4295 5395 125
Te“‘{igf‘“fe 4 1Bl 109 046 285 1SM  LSI0
C"m‘(’;o'f"i"“ 4 1517 S 0798 61T 3B 2467

"Significant at 5%
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Table 5. Predicted levels of process variables yielding
optimum response of moisture content, solid content, color
and rehydration ratio for time, temperature and
concentration of yam immersion process

Levels for optimum response
variables Moisture  Soluble L . b Rehydration
content(%5) _solid(%) Ratio(%6)
The (s 9.66 29 5M 6.72 751 354

459 5gn 68 (S G616
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Fig. 2. Contour plots on sugar concentration and time for
sugar immersion process of Yam under MC is 66~70%,
soluble solid is 25~30, L>75, a -21~-22, b>5 and
rehydration ratio is 200~250 at 40T immersion
temperature.

Table 6. Optimum sugar immersion conditions for maximum
responses of moisture content, solid content, color and
rehydration ratio of Yam by superimposing their contour
maps

Salt-immersion Range of Optimum
condition optimum condition condition
Time(hours) 52-59 53
Concentration(%) 56-61 58
Temperature( C) 40 40
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