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The Effect of Processing Condition on Preference in Sensory
Quality of Pine Nut Gruel
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Sensory quality of pine nut gruel was investigated to determine the effects of processing conditions on its quality.
Response surface methodology was applied to investigate effects of water volume and pine nut weight ratios to
rice weight and heating time on the preference of pine nut gruel in terms of color, flavor, viscosity, taste, and
overall acceptance. Results showed that processing conditions did not affect the color of pine nut gruel. Viscosity
and overall acceptance were affected by the ratio of water volume to rice weight and heating time. R* of

response surface regression equations were 0.6954, 0.8333 (p<0.05),

0.9668 (p<0.01), 0.8664 (p<0.05), and 0.8159

(p<0.10) for color; flavor, viscosity, taste, and overall acceptance respectively. No relationship was observed
between color and overall acceptance. The relationship between viscosity and overall acceptance was the highest.
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Fig. 1. Response surface for the effect of water volume, pine nut
weight and heating time on flavor of pine nut gruel.
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Table 1. Central composite design for the manufacturing pine
nut gruel

Experiment ~ Water volume Pine nut weight Heating time
number (viw)" (wiw)" (min)
1 7.00(-1)* 0.10(-1) 11(-1)
2 7.00(-1) 0.10(-1) 17(1)
3 7.00(-1) 0.20(1) 11(-1)
4 7.00(-1) 0.20(1) 17(1)
5 10.00(1) 0.10(-1) 11(-1)
6 10.00(1) 0.10(-1) 17(1)
7 10.00(1) 0.20(1) 11(-1)
8 10.00(1) 0.20(1) 17(1)
9 8.50(0) 0.15(0) 14(0)
10 8.50(0) 0.15(0) 14(0)
11 8.50(0) 0.15(0) 14(0)
12 5.50(-2) 0.15(0) 14(0)
13 11.50(2) 0.15(0) 14(0)
14 8.50(0) 0.05(-2) 14(0)
15 8.50(0) 0.25(2) 14(0)
16 8.50(0) 0.15(0) 8(-2)
17 8.50(0) 0.15(0) 20(2)

DRatio of water volume or pine nut weight to rice weight.
ACoded values of water volume (v/w), pine nut weight (w/w) and
heating time (min).
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Fig. 2. Response surface for the effect of water volume and
heating time on viscosity of pine nut gruel.
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Fig. 3. Contour map of taste by water volume, pine nut weight
and heating time in manufacturing pine nut gruel.
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Table 2. Preference evaluation of pine nut gruel by central
composite design

Table 3. Correlation coefficients among preference of pine nut
gruel

Expers Preference evaluation Viscosity Color Taste Flavor
Xperi-
mentNo.  Color Taste  Viscosity  Flavor Overall Color 019743
acceptance Taste 004645 062876
1 6.20 6.52 6.95 6.60 6.15 Flavor 040123 003491  0.18859
2 3.90 5.62 7.50 6.20 5.89 Overall 5 g1o7100x 008159 048228+  0.52128%*
3 6.20 6.12 6.83 6.40 5.67 acceptance
4 6.00 5.75 7.00 7.00 5.56 **Significant at 5% level; ***Significant at 1% level.
5 6.40 530 575 593 555
6 6.33 66 . . .
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16 6.66 6.34 5.20 6.40 528
17 6.61 6.80 6.86 6.60 643 ) .
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Fig. 4. Contour map of overall acceptance by water volume and
heating time in manufacturing pine nut gruel.
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