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Abstract

The stock that is the first step for preparation of soups and purees links to the taste of food. Many types of vegetable
have been used in stocks, but this study focused on stocks prepared with sweet pumpkin. The stock preparation
conditions including the weight of sweet pumpkin, the water volume, and the boiling time at 97°C were optimized
by response surface methodology. The quality characteristics of the resulting stock were investigated. The color,
flavor, taste and overall acceptability were dependent parameters. A model equation was proposed with regard to
the sweet pumpkin weight, water volume, and boiling time at 97°C. A sweet pumpkin weight of 357.9 to 403.0 g,
a water volume of 689.8 to 768.5 mL, and a boiling time of 9.9 to 10.3 min at 97°C were found to be the optimal
stock preparation conditions. The quality characteristics of the sweet pumpkin stock prepared under the optimized
conditions were pH 6.64, total acidity 0.18% soluble solids 2.39 °Brix, color value (L, 99.07 a, -2.43 b, 11.82),
total polyphenol 280.75 mg/L, and electron donating ability 21.32%
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Table 1. Coded levels of independent variables in experimental
design for preparing conditions of sweet pumpkin stock

Independent variables

Coded - —
level’ Sweet pumpkin Water Boiling time
© (mL) at 97°C (min)
-1.68 265 464 7
-1 300 600 8
0 350 800 10
+ 400 1,000 12
+1.68 434 1,136 13

YCoded independent value means as follows: -1.68; lowest level, 0; middle level,
+1.68; highest ~ level.

Table 2. Central composite design of response surface methodology
for preparing conditions of sweet pumpkin stock

Coded independent

Actual independent variables

Treatment No. variables
X X X Sweet Water  Boiling time
pumpkin ()  (mL) at 97 C(min)
S R | 300 600 8
y IS B | 400 600 8
IS RS B | 300 1,000 8
Fracional 4 1+l -l 400 1,000 8
point 51 41 300 600 12
6 + -1+l 400 600 12
7 0 4+ 300 1,000 12
8§ +1 o+ 4l 400 1,000 12
9 -168 0 0 265 800 10
10 +168 0 0 434 800 10
Sar poit 11 0 -168 0 350 464 10
0 +.68 0 350 1,136 10
3 0 0 -168 35 800 7
4 0 0 +168 35 800 13
5 0 0 0 350 800 10
6 0 0 0 350 800 10
Cmal 17 0 0 0 350 800 10
point ;8 o 0 0 350 800 10
9 0 0 0 350 800 10
20 0 0 0 350 800 10

l)Xl; Weight of sweet pumpkin, X; Volume of water, X3; Boiling time at 97°C.
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Total polyphenol
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Table 3. The experimental design and resulting responses for
Box-Benken design response surface analysis
p)

Variables” Sensory quality

Sammples
X X X Color Flavor Taste acg;ggghy

602240623) 789067 6561034  7.29:0.35

L S B | 720058 789056 6221055  7.87:057

S 4782044 4561035  5.11H045 491035

o+ -] 5.67:045 5331045 5441037 5712025

D B 5.63:042 5881047 588045 570027

1201055 7442067 6701058 6121045

S B 5201039 4331035 4671027 5032035

H o+ 4] 7681057 675059 788065  7.73:0.56

0 600:048 6441046 6221045 6251031

0 +6 0 0 720067 7561062 6561045 767053
0

—_
—
'
_—
_—

© oo o Wi B L
—_
—
+
—_

11 0 -168 580044 5801047 686067 687055
12 0 +168 0 4782033 500:045 4781046  520:047
13 0 0 -168  450:034  300:028  275t0.01  790:061
14 0 0 +168 700053  600:059 5751026  557:021
15 0 0 0 6781051 6331049  708:054  8.17:067
16 0 0 0 712:056  630:049  750:048  821:054
17 0 0 0 745:061  650:065  750£047 840053
18 0 0 0 7251054 6751058 7431055 795:046
19 0 0 0 655t046 6331045  745t043  810:0.66
20 0 0 0 7112058 667:078  689:051  8.03:0.67

1)Xl; Weight of sweet pumpkin, X; Volume of water, X3; Boiling time at 97C.
PSensory scores were evaluated from very poor (1 point) to very good (9 points).
Walues are meantSD of 25 panels.
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Table 4. The second order polynomials by RSM program for
color, flavor, taste and overall acceptability of sweet pumpkin
stock by the different preparing conditions

Response Second order polynomials equations R P-value

YC =
7.03079+0.58785X,-0.35709X,+0.43894X; 0.0
TAT8X 0.52202X,-0.37530X:+0.08625X X+

0.26125X,X5+0.38875X,X;

Color 0.8643  0.0026

YF =
6.45866+0.48573X,-0.70491X,+0.27645X3+0.3
2331X,-0.22647X,-0.56058X:+0.20375X Xo

0.40125X,X5+0.45625%:X5

Flavor 0.7462  0.0395

YT =
7.28633+0.33623X,-0.42163X,+0.50124X3-0.1
8090X-0.38243X,-0.93751X;+0.38250X, X+

0.50500X;X5+0.27500X,X;

Taste 0.8463  0.0046

YOA =
Overall  8.14936+0.50437X-0.46926X,-0.37480X-0.4
acceptability 5776X,-0.78479X,™-0.53730X; +0.31250X, X+
0.21750X,X5+0.68500X,X;3

0.9369  0.0001

gzis coefficient of correlation for determination.
significant at p<0.01 level.
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Table 5. Optimum process conditions for maximum response of
color, taste, and overall acceptability by superimposition their
contour maps

Preparation conditions Optimum range Optimum condition
Sweet pumpkin (g) 357.9~403.0 380.5
Water (mL) 689.8~768.5 7292
Time (min) 9.9~103 101
Chaut 9 EEut As| pH, AE Y BE
W U A% A2z HH5) Avkekantel W7

2 3805 g, 22 /b 7292 mL B 97°Coll M) 7FIAIZ
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Fig. 1. Response surface (left) and contour map (right) for color of sweet pumpkin stock.
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Fig. 2. Response surface (left) and contour map (right) for taste of sweet pumpkin stock.
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Table 6. pH, acidity and solid content of sweet pumpkin and
sweet pumpkin stock
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Fig. 4. Superimposed contour maps of optimized conditions for sweet pumpkin stock.
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Table 7. Hunter’s value of sweet pumpkin and sweet pumpkin
stock

Hunter’s value Sweet pumpkin Sweet pumpkin stock
L 62.9810.94" 99.071.57
a 6.38£0.24 243021
b 20,04£1.89 11.82+1.01

Values are meantSD of triplicate determinations.
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Table 8. Total polyphenol (TP) content and electron donation
activity (EDA) of sweet pumpkin and sweet pumpkin stock

Measurement Sweet pumpkin Sweet pumpkin stock
TP (mg/L) 913.016.91" 280.75+ 5.48
EDA (%) 45.66+4.71 21.32412.19

"Values are meantSD of triplicate determinations.
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