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Monitoring on Extraction Conditions of Old Pumpkin
Using Response Surface Methodology
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Abstract

Response surface methodology was used [or monitoring extraction conditions, based on quality properties
of old pumpkin exiracts. Hunter's color L valuc of cxtracts was maximized at 101°C, 2.6 hr and decreased gradually
afler the maximum point. The polynomial equation for Hunler’s color L value showed 10% of significance level
and 0.8799 of 2. Hunter’s color a value was minimized at 117°C, 3.9 hr and R of polynomial equation was 0.9852
wilhin 12 significance level. Hunter's color b value and AFE value increased as the extracting lemperature and
time increascd. Extraction yield of old pumpkin was maximized at 110°C, 4 hr and increased in proportional
to the extracling temperature and time, but decreased after 113°C and 2 hr. Viscosily of pumpkin extracts was
maximized at 120°C, nearly 3 hr. R® of polynomial equations for yield, viscosity and sugar content were 0.9532,
0.9812 and 0.8869, respectively. Optimum ranges of extraclion conditions for quality propertiies of old pumpkin
were 102~-109"C, 25~3.5 hr, respectively. Predicted values at the oplimum exiraction condition agreed with

experimental values.
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Table 1. Experimental data for yield, color, viscosity and sugar conlent under different extraction lemperature and time of

old pumpkin
Extraction conditions” Munter’s color value Yield Viscosity Sugar
Exp no. Temp. (°C) Time (min) L a b AEY (%a) (Pa s) ("Brix)
1 1100 1) a1 75.95% 8.ag" 40 99" B2 89.73°" 2,328 4167
2 1100 1) 2(-1) 66.35° 2,64 39.00° 37.85° 83,04 2.73% 18"
3 90i-1) 40 1) 65,76 188 2441° 67.59° 75.43° 5.00°0 4¢°
4 90(-1) 2(-1) 65.00 258 29.63¢ 64 51" 73.84° 370" 44°
5 100¢ 0) 300 7281° 1.35° 35.39% 90.74" 87 64 3.01% 48"
5 100¢ ) 30 0) 74407 127 35 415 a7 34t 707" 3.19° 4.8
7 1200 2) a o 56.45° 15.84° 36.10° 85.2.4° 88.13" 153" 5.0°
8 80(-2) 30 0) 5R.57° 826" 25.00° 55 118 66.03" 515 4.4
g 100¢ 0} 50 2) 63.39° 8.76" 33.50° 80,23 865.49° 208" 46
10 1000 0) 1(-2) 66,04 424 2863 72.91° 86 49" 2.48f 10°

YThe mumber of experimental conditicns by central composu:e design.

“AE . Overall color difference (VAL 4 Aa®+ 45D,

“Means in the same row with dillerent superscripts are sigmiicantly different (p<(.01).
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Fig. 1. Response surface for ihe effects of extraction conditions on Hunter’s color values of old pumpkin extracts.

Table 2. Polynomiai equalion calculated by RSM program for exilracting old pumpkin

Hesponse Second order polynomials Rr? Pro>F
Hunter’s color value L (Y1) Yy = 422 0304 4+ BATINX, + 34 TA8X0.0407%,°-0 2232X|X3—22878X230 08799 0.0557
Hunter's color value a (Y Y = 330.2717-5.9289%,-28.91 10X, + 0.0272%,° + 0.2137X, X+ 13364 0.9852 00008
Hunier's color value b (Y3) Y= -197 7238+ 3.4471[)(1+26.2461}(2’0.0124}&;12—0.1842}(“‘(2*1 1186}{2’3 0.8725 0066z2
Hunler's caolor value AE (Y.} Y = -360 5644 +B.0438X, + 5.8505X2—0.C‘380X1I'*0,1172X1X2' 2.746G3%:" 08207 0.0457
Yield (Ys) Y5 = ~246.5417+5.7807X, + 2.8634X2-0 0246X,"—0.0820%X 1 X°-0.1119%," 0.9532 0.0091
Viscosity (Y5 Yy = 46 0668 -0.6574X,-3.1040X + 0.0021Xf+ 0 0432X, X2 0.2266X 4 0.9612 0.00MA
Sugar (Yy) Yo = - 11654+ 0.0547%, + 1.814ZX:-0 000130, -0.0050%, Xz-0.1107X:" ) 8869 40498

X, . Extrachion temperature, Xz ' Extraction time.

74 38

Yield (%)

Fig. 2. Response surface for the elfects of exiraction con-
ditions on vield of old pumpkin extracis.
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Fig. 5. Superimposed conlour map for optimization of re—
sponse variables in old pumpkin extracts.

Table 3. Oplimum range of old pumpkin exiraction condi-
tions for optimum response by superimposing of contour
maps

Time (hrs)

2535

Temperature (°C)
102109

Extrachon condilions

Oplimum range

Table 4. Predicied and experimental values of response var—
iables of old pumpkin extracts at optimum extraction con-
ditions

. Predicted Experimental
Response vanables )
values values
Hunter's color L value 7380 72.28
Hunter's color a value 225 281
Hunter's color b value 3805 34.25
Hunter's color AE value S0.05 209.08
Yield (%) 89.15 8765
Viscosiy 240 2.34
Sugar ("Brnx) 186 5.01
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