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Monitoring on Recipe of Old Pumpkin Extract Drink
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Abstract

In the present study, we investigated the optimum recipe of the pumpkin drink using old pumpkin extract. Response
surface methodology (RSM) was applied to optimize and monitor the drink recipe with pumpkin extract. The polynomial
equation for color, flavor, taste, mouth feel, ovzerall palatability, pH, brix and viscometer showed 0.7682, 0.9046, 0.9364,
0.9110, 0.8456, 0.9264, 0.7135 and 0.9906 of R, respectively and flavor, taste, mouth feel, overall palatability, pH and
viscometer showed 5~10% of significance level. The optimum ranges of recipe on organoleptic properties of pumpkin pouch
drink were estimated on 86.5~87.5% of the old pumpkin extract, 0.36~0.42% of xanthan gum and 9% of vinegar.
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Table 1. Levels in recipe conditions in experimental design

. .. Levels
Recipe conditions 2 1 0 I 2
Pumpkin extract(%) 70 75 80 85 90
Xanthan gum content(%) 0.1 0.3 05 0.7 09
Vinegar content(%) 2 4 6 8 10

Table 2. Central composite design for the optimization of
recipe condition

Experimental Pumpkin extract Xanthan gum Vinegar content

number” (%) content (%) (%)
1 75 0.3 4
2 75 03 8
3 75 0.7 4
4 75 0.7 8
5 85 0.7 8
6 85 0.7 4
7 85 03 8
8 85 0.3 4
9 80 05 6
10 80 0.5 6
11 70 0.5 6
12 90 0.5 6
13 80 0.1 6
14 80 09 6
15 80 0.5 2
16 80 0.5 10

Y The number of experimental conditions by central composite design.
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Table 3. Experimental data on sensory test of pumpkin
drink under different conditions based on central composite
design for response surface analysis

Exmglgﬁtal Color Flavor Taste Mouth feel pa?a‘g{)ﬂ%ty
1 202 33 27 30 27
2 23 30 23 2.7 23
3 2.7 40 30 30 33
4 43 37 2.3 2.3 23
5 3.7 33 2.7 2.3 23
6 30 23 30 23 2.7
7 4.0 37 37 37 30
8 33 37 4.0 37 37
9 33 40 3.0 30 33
10 30 43 33 30 4.0
11 1.7 30 2.7 23 23
12 4.3 33 37 4.0 3.7
13 33 4.0 2.7 30 30
14 23 33 1.7 1.7 1.3
15 30 2.7 2.7 2.7 2.7
16 35 3.0 20 2.7 20

) The number of experimental conditions by central composite design.
) Sensory score : 5 (very good), 4 (good), 3 (fair), 2 (poor), 1 (very poor).

[able 4. Experimental data on pH, brix and viscometer of
»umpkin drink under different conditions based on central
:omposite design for response surface analysis

Expenmental pH Brix Viscometer
number”’

1 5.97 122 28.1
2 5.54 12.3 237
3 5.93 12.6 794
4 5.58 12.3 832
5 5.52 12.1 545
6 5.66 11.6 56.6
- 559 110 137
8 59 124 19.5
9 5.68 12.0 39.9
10 5.74 122 40.1
11 5.64 13.0 55.0
12 571 11.8 357
13 5.75 123 54

14 5.69 12.6 105.0
15 6.42 11.9 48.8
16 5.42 12.0 34.0

The number of experimental conditions by central composite design.

E83]A) A|10A #3F (2003)

sHutE gl A5EA 9 olsldtd A T AHE SAS
program & ©]§-3le] AR t‘z A, A AR 8 EgT)
Ztzy Wzlgo) wE EH% R’ 9 #2942 Table 5¢i] he}
WAtk oldf MArzm 3 st 2AZE AEEAQ J1EE, pH,
Brix Z18]1 Hxe Rz—‘:— 0.7682, 0.9046, 0.9364, 0.9110,
0.8765, 0.9254, 07135 2 0990622 7z} Vel ony, A}
% Bixg AL o2 FAL 5~10%0l 2] $2AA §
do] AU olg} o] B3 B4 M e &
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Table 5. Polynomial equations calculated by RSM program
on sensory test for processing of pumpkin drink

Response

Polynomial equation” R Sigificance

Y;= -33.718750+0.582500X,+32.781250X,
+0356250X-0.001500X, 0412500, %,
2,187500%;7-0.006250X X5 +0.406250%,X;3
+0.006250%;"

Y, = -68.562500+1.675000X,+32.687500%,
-0.750000X;-0.010000X,0.4000000X, X,
-3,125000%;"+0.020000X, X;+0312500%:Xs
L1250,

Y; = 9.537500+0.090000X,+28. 343750,
+0.050000X;+0.000500X,-0.287500X, X,
-5.937500X:,0.006250X, X;-0.093750%,X;
-0050000%;
= 1.265625-0.110000X,+27.000000%;
0.743750X;+0.001500X,-0.300000%,X;
4.062500X,+0.012500%,X5-0. 125000%,X;
008L750%;

Y5 = -55.665625+1.210000X,+31.531250%,

Overall +0.600000X;- 0.006500% 028 7500%, X,

palatability 9.375000,+0.003750X, X5-0.093750X,X;
008L250%;

Ys = 5.269688+0.051000X;+2.590625X;

061 1250%:-0.000350% -0.041250X, X,
+0.062500X,+0.003875X, Xs+0.084375X:X;
H013125%;

Y; = 32.800000-0.480000X,-3.593750X;
+0.550000X+0.0030000X,0.012500X, X3
2.187500X,"-0.008750X, X;+H0.468750X:X;
0009375%;

Yy = 267.065625-7.315000X,+332.906250%;
3.200000X;+0.053500X, 4. 1 12500X,X;
95.000000X;-0.091250, X5+3.718750X:X;
+0,087500%;"

Color 07682 01733

09046 00180

Havor

09364 00058

Taste

Mouth feel

09110 00149

08765 0.0360

09264 0.0088

pH

07135 02765

Viscometer 0996  0.0000

V¥, :Pumpkin extract(%), X.:Xanthan gum content(%), X;: Vinegar
content(%).
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Fig. 1. Contour map of sensory test on pumpkin drink as a

function of pumpkin extract and xanthan gum content.
(1- I : color 1-0: flavor, 1-[M:taste, 1-IV: mouth feel).
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Fig. 2. Contour map of overall palatability, pH, brix and
viscometer on pumpkin drink as a function of pumpkin
extract and xanthan gum content.

(2- 1 : overall palatability, 2-T1:pH, 2-Tl:brix, 2-IV:viscometer ).
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Fig. 3. Superimposed contour map of optimized conditions
for sensory test and viscometer of recipe condition of
pumpkin drink.

Table 6. Predicted levels of recipe conditions on pumpkin
drink for the maximum responses of sensory test, pH, brix
and viscometer by the ridge analysis

Reponss K PovF X (%) X (9 X (% Maimm pﬁ"ogy
Gl 0% 0B B0 03 610 4% sadde pom
Faor 096 0010 856 00 62 4% sadde point
Tse 0964 00058 8% 0% 5§ 4%  sadde poin
Moh el 09110 00M9 8820 028 660 43  sadde poi
Overall .

Oy U 0DO SO 0 5H 40 muinm
o 06 0088 ©300 06 890 S sade poi
B 073 026 ©R 08 4T 18 sade poin
Vicomr 09906 0000 804 04 61l %02  mnmm

) X, 1 Pumpkin extract(%), X;:Xanthan gum content(%), Xs: Vinegar
content(%).

l'able 7. Predicted values of response variables at the range
f optimum conditions

Recipe condition
Pumpkin extract (%)
Xanthan gum content (%)

Range of optimum conditions
86.5 ~ 87.5
036 ~042
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