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Abstract
Jitbunjerdkul, S., Kijroongrojana, K., and Pasakawee, K.
Optimum composite flour, water and mixing time of dough for crispy snack
containing fish-head protein hydrolysate
Songklanakarin J. Sci. Technol., 2007, 29(6) : 1633-1644

The properties of dough areresponsibleto thefinal quality of crispy snack. The effect of flour, water
and mixing time on dough quality were evaluated. The simplex-centroid design for mixture of three flours
(A, B and C) in a composite flour of 30-70, 25-65 and 5-45%, respectively was used in this study. Contour
plot of hedonic scores and the predictive regression models were calculated, using Design-Expert version
7.0.3 (Stat-Ease, Inc. MN, USA). Theresult revealed that the predictive regression model and goodness-of-fit
for the correlation between different composite flours and sensory properties showed adj. R? 0.87-0.96 and
lack of fit, p>0.05in the attribute of color, odor, taste and overall liking. The optimum amount of flour A, B
and C that would yield the crispy snack with 9-point hedonic score of theall termsin therange of 6.0-9.0 was
45, 25 and 30% respectively. The optimum mixing conditions of dough using the optimum composite flour
were studied. Factorial design of 56, 58, 60 and 62% water and mixing time 5, 10 and 15 min was used.
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When the physical properties were evaluated, thisresults showed elasticity, cohesion and adhesion of dough
increased with increasing water at mixing time ranging from 5 to 10 min. The crispy snack containing 5%
fish-head protein hydrolysate, using the composite flour with floursA, B and C in the ratio of 45 : 25 :30,
62% water and mixing time 10 min obtained bulk density 16.17 g/100 ml, water absorption index 5.15 g/g
dried sample, maximum force (hardness) 141.74 g and numbers of major peak (crispness) 8.2 peaks. The
acceptance scores of color, odor, taste, crispness and overall liking of the final product evaluated by 9-point
hedonic scales, were 6.84, 6.50 , 6.38, 7.68 and 6.64, respectively.

Key words : crispy snack, composite flour, dough, fish-head protein hydrolysate
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Table 1. Composition of various floursused for production of

crispy snack.
composition (%)
flour type
fat protein amylose amylopectin
flour A? 1012 10.6-10.3 28.0 72.0
flour B2 1012 0.4-0.8 25.0 75.0
flour C® 4.0-5.0 6.0-7.0 9.0 91.0

Source:
?Ben and Go Co,, Ltd.

1UFM Food Centre Co., Ltd.

3Cho Hengrice vermicelli factory Co., Ltd.
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Table 2. The D-optimal designsfor composite flour s of

crispy snack.
flour content (% by weight)
treatment
flour A flour B flour C
M1 30 25 45
M2 30 65 5
M3 30 45 25
M4 50 25 25
M5 50 45 5
M6 70 25 5
M7 36.67 31.67 31.67
M8 56.67 31.67 11.67
M9 43.33 38.33 18.33
M10 36.67 51.67 11.67
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Table 3. Textureanalysis of dough containing variousflour ratios.

treatment force (g) distance (mm) area (g. mm)
M1 38.16+0.55e 3.462+0.21a 1.992+0.11a
M2 25.78+0.58¢g 0.118+0.05e 0.595+0.07e
M3 54.84+1.09b 3.240+0.15b 1.229+0.12c
M4 54.10+1.00b 3.307+0.18ab 1.301+0.10c
M5 27.64+0.75f 0.109+0.02e 0.580+0.03e
M6 28.38+0.81f 0.093+0.01e 0.574+0.05e
M7 56.36+0.68a 3.227+0.17b 1.550+0.16b
M8 38.10+0.42e 1.664+0.18d 0.635+0.13e
M9 52.66+0.61c 2.665+0.21c 0.836+0.14d
M10 40.10+0.68d 1.665+0.21d 0.700+0.17de

Values are means + standard deviations from ten deter minations.
The same letterswithin columnsindicate non-significant differences (p>0.05).
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Table 4. Physical properties of crispy snack from dough containing various flour ratios.

treatment bulk density  water absorptionindex = compression force numbers of peak
(9/100 ml) (g/g sampledry basis) (9 (major peak >10g)

M1 23.50+0.16b 5.31+0.02e 361.69+85.41b 6.60+0.84ab
M2 29.66+0.23a 4.69+0.01h 523.68+48.05a 7.10+1.29ab
M3 22.61+0.19b 4.98+0.04g 318.38+44.83bc 7.00+0.82ab
M4 22.79+0.75b 5.52+0.03c 300.29+89.03bc 6.80+1.03ab
M5 23.09+0.90b 4.53+0.02i 320.98+65.74bc 7.00+1.18ab
M6 23.84+0.89b 5.86+0.04b 349.86+15.46b 6.50+1.27ab
M7 22.99+0.89b 5.07+0.01f 249.72+27.95¢c 7.90+1.10a

M8 23.42+0.76b 6.04+0.04a 333.30+89.58hc 5.40+1.25b

M9 23.53+0.88b 5.44+0.01d 363.54+77.90b 5.70+1.25b

M10 30.03+0.80a 4.71+0.01h 472.95+20.77a 7.00+1.25ab

Values of bulk density and water absor ption index are means + standard deviationsfrom triplicate deter minations
and values of compression force and number s of peak are means + standard deviations from ten determinations.
The same letter swithin columnsindicate non-significant differences (p>0.05).

Table 5. The predictive regression models and goodness-of-fit for sensory properties of crispy snack
containing various composite flours.

factor regression model adj.R? p lack of fit

Y =-0.016A +0.32B - 0.082C - 3.536x10°AB + 1.915x10°AC-  0.9072 0.0090 0.4071
color 9.182x10°BC + 2.983x10“ABC + 8.839x10°AB - 8.839x10° AB? -

1.088x10“A2C + 1.088x10*AC?

Y =0.013A +0.22B - 0.19C - 2.5x10°AB + 5.483x10°AC - 0.8893 0.0126 0.2576
odor 2.358x10°BC + 1.106x10“ABC + 5.339x10°AB - 5.339x10°AB? -

8.594x10-5A%C + 8.594x10°AC?

Y =0.067A +0.24B - 0.43C - 4.203x10°AB + 7.695x10°AC - 0.8671 0.0179 0.0780
taste 6.509x10°BC + 3.532x10*ABC + 4.901x10°A?B - 4.901x10°AB? -

1.864x10A%C + 1.864x10*AC?

1/Y =3.015x10°A - 3.56x10°B + 0.011C + 7.634x10°AB - 09379 0.0041 0.0267
crispness  2.011x10*AC + 5.899x10°BC - 3.184x10°ABC - 1.774x10°A%B +

1.774x10°AB? + 2.993x10°A2C - 2.993x10°AC?
overal 1/Y =2.656x10°A - 4.992x10°B + 0.018C + 1.208x10“AB - 0.9654 0.0013 0.0531
liking 2.98x10*AC + 1.367x10“BC - 7.773x10°ABC - 2.109x10°A%B +

2.109x10°AB? + 5.356x10°AC - 5.356x10°AC?

Y; sensory score, A; % flour A by wet basis, B; % flour B by wet basis and C; % flour C by wet basis, adj.R? The

adjusted R?,
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(©)

(d)

Figure 1. Contour plot of hedonic scores of color (a), odor (b), taste (c), and overall liking
(d) of the crispy snack containing fish-head protein hydrolysate with different

compositeflours.
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EEEEE

Figure3. The elasticity (force, g) of dough con-
taining fish-head protein hydrolysate
with different water levels and mixing
times.

Bars represent the standarddeviation
of ten deter minations.

Significant effects: water levels(p<0.05),
mixing times (p<0.05) and interaction
of water levels x mixing times (p<0.05)
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Figure4. The adhesion (distancemm.)of dough
containing fish-head protein hydroly-
sate with different water levels and
mixing times.

Bars represent the standard deviation
of ten determinations.

Significant effects: water levels(p<0.05),
mixing times (p<0.05) and interaction
of water levels x mixing times (p<0.05)
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Figure5. The cohesion/dough strength (area, g.
mm.) of dough containing fish-head
protein hydrolysatewith different water
levels and mixing times.

Bars represent the standard deviation
of ten determinations.

Significant effects: water levels(p<0.05),
mixing times (p<0.05) and interaction
of water levels x mixing times (p<0.05)

Figure 6. Crispy snack from the optimum dough

(Color figure can be viewed in the electronic version)
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