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Table 2- Results of analysis of variance (ANOVA) of the response surface model for moisture content

Source Sumof Squares  Degree of freedom  Mean Square  F-value  p-value
Model 303.50 6 2.73 2.73 0.0311
A-time 1.43 1 0.077 0.077 0.02857
B-Temperature 0.54 1 0.029 0.029 0.03668
C-air flow speed 20.81 1 1.12 1.12 0.03088
AB 89.02 1 4.80 4.80 0.0473
AC 27.72 1 149 1.49 0.02432
BC 163.98 1 8.84 8.84 0.0108
A2 241.08

B2 164.90 1.35 1.35 0.03849
c? 76.18

Lack of Fit 544.58 8

Error 303.50 5 2.73 2.73

R1 (humidity)

B: TIME

Figure 1- Three dimensional display of the effect of time and temperature on the moisture content of fried chicken

fillet.
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Table 3- Results of analysis of variance (ANOVA) of quadratic polynomial response surface model for fat percentage
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index
Source Sumof Squares Degree of freedom Mean Square F-value p-value
Model 26.59 6 4.43 2.52 0.0368
A-time 4.40 1 4.40 2.50 0.01379
B-Temperature 0.25 1 0.25 0.14 0.04103
C-air flow speed 0.24 1 0.24 0.14 0.02178
AB 2.05 1 2.05 1.16 0.03002
AC 1.68 1 1.68 0.95 0.03467
BC 17.97 1 17.97 10.21 0.0070
A? 22.88 13 1.76
B? 17.39 8 2.17 1.98 0.2343
c? 5.49 5 1.10
Lack of Fit 49.47 19
Error 26.59 6 4.43 2.52

R2 (fat)

A TEMP

Figure 2- Three dimensional display of the effect of time, temperature on the fat content of fried chicken fillet
E13 Slgp b oas £ E 50 dld 1) e Gl 2 L3 loj T gman lalei - T JSu

Frnm 6 1gd [ evorfa |

eerip [fomm@ (og( /)

6 ar

6 71




T 'ON / TZ 'IOA / %202 481UIAA / uoniinp 7 ABojouyds ] pooo

VY]

SRS 307 6 arrip | fomm© (o f( | e[ Femy 6 g [ mn (o

RULSEPRUSII

Eow o dld (63,5 (2l (61 093 433 (slalor X Gl haw Je (ANOVA) (il jlg 4355 gl —F Jgaa

ddww

Table 4- The results of the analysis of variance (ANOVA) of the quadratic polynomial response surface model for the
crispy index of fried chicken fillet

Source Sumof Squares Degree of freedom Mean Square F-value p-value
Model 7.19 9 0.7989 5.52 0.0090
A-time 0.3419 1 0.3419 2.36 0.0158
B-Temperature 1.56 1 1.56 10.79 0.0094
C-air flow speed 0.5527 1 0.5527 3.82 0.0823
AB 0.8653 1 0.8653 5.98 0.0370
AC 0.5666 1 0.5666 3.92 0.0791
BC 0.4945 1 0.4945 3.42 0.0975
A? 1.22 1 1.22 8.45 0.0174
B2 2.42 1 2.42 16.74 0.0027
c? 0.0065 1 0.0065 0.0447 0.8372
Lack of Fit 0.7681 5 0.1536 0.4584 1.15
Error 0.5335 4 0.1334 - -

A TEMP

Figure 3- Three dimensional display of the effect of time and temperature on the crispiness of fried chicken fillet.
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Table 5- Results of analysis of variance (ANOVA) of quadratic polynomial response surface model for L*
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Source Sumof Squares Degree of freedom Mean Square F-value p-value
Model 7.19 9 0.7989 5.52 0.0090
A-time 0.3419 1 0.3419 2.36 0.0158
B-Temperature 1.56 1 1.56 10.79 0.94
C-air flow speed 0.5527 1 0.5527 3.82 0.0823
AB 0.8653 1 0.8653 5.98 0.0370
AC 0.5666 1 0.5666 3.92 0.0791
BC 0.4945 1 0.4945 3.42 0.0975
A? 1.22 1 1.22 8.45 0.0174
B2 2.42 1 2.42 16.74 0.0027
c? 0.0065 1 0.0065 0.0447 0.8372
Lack of Fit 0.7681 5 0.1536 0.4584 1.15
Error 0.5335 4 0.1334 - - . f
- &
e 25 g
<
£
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&
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Figure 4- Three-dimensional display of the effect of Time - temperature on the L* value of fried chicken fillet. _§3
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Table 6- The results of analysis of variance (ANOVA) of quadratic polynomial response surface model for a* of hot

air fried chicken fillets

Source Sumof Squares Degree of freedom Mean Square F-value p-value
Model 165.95 6 18.44 3.75 0.0309
A-time 46.21 1 46.21 9.41 0.0134
B-Temperature 1.89 1 1.89 0.3846 0.5505
C-air flow speed 4.54 1 4.54 0.9238 0.3616
AB 13.86 1 13.86 2.82 0.1273
AC 13.02 1 13.02 2.65 0.1380
BC 6.09 1 6.09 1.24 0.2944
A? 15.57 13 15.57 3.17 0.1087
B2 3.96 8 3.96 0.8059 0.3927
c? 24.66 5 24.66 5.02 0.0518
Lack of Fit 33.54 19 6.71 2.51 3.55
Error 10.68 6 2.67 - -
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Figure 5- Three-dimensional display of the effect of Time-temperature on the a* value of fried chicken fillet.
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Table 7- The results of analysis of variance (ANOVA) of quadratic polynomial response surface model for the color of

hot air fried chicken fillets

Source Sumof Squares Degree of freedom Mean Square F-value p-value
Model 237.68 9 26.41 11.31 0.0006
A-time 6.91 1 6.91 2.96 0.01196
B-Temperature 0.7290 1 0.7290 0.3123 0. 5899

C-air flow speed 94.68 1 94.68 40.55 0.03
AB 0.4418 1 0.4418 0.1892 0.06738
AC 31.44 1 31.44 13.47 0.0052
BC 8.12 1 8.12 3.48 0.0951
A? 0.0200 1 0.0200 0.0086 0.9282

B2 0.0398 1 0.0398 0.0170 0.020

c? 52.08 1 52.08 22.31 0.11

Lack of Fit 19.53 5 391 10.52 5.75

Error 1.48 4 0.3712 - -
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Figure 6. Three-dimensional display of the effect of Time-temperature on the b* value of fried chicken fillet.
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Figure7- Sensory evaluation results of fried chicken fillet.
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Table 8- The results of optimizing the frying process of fried chicken fillet in hot air
Parameter Optimal Selection Conditions Optimal Values are Selected
Time (min) In range 10.87
Temperature (°C) In range 600
air flow speed (m/s) In range 15
Humidity content (%) Minimum 49.88
Crispiness(N) Maximum 4.73
Fat content (%) Minimum 4.38
the color L* Maximum -6.93
the color a* Minimum 95.99
the color b* In range 50.65
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Abstract

Introduction: Chicken meat is one of the important and healthy sources of protein in the diet.
Therefore, due to its high consumption, its preparation and cooking methods should be taken
into consideration. Frying process is one of the most common operations in the food industry.
In this method efforts have been made to obtain products with low oil content. Hot air frying
is a new method of frying in which products are processed through direct contact with hot air
and oil droplets in the frying chamber.

Materials and Methods: In this research, a hot air fryer was used to process chicken fillets.
The response surface method was employed to model and obtain the optimal conditions of the
hot air frying process. The effect of process parameters (temperature of 160,180,200 degrees
Celsius, time of 10, 20 and 30 minutes and air flow speed of 1.5, 2.5 and 3.5 m/s) on the
characteristics of the final product (Moisture content, fat content, evaluation of color
parameters, crispness and sensory evaluation) were evaluated in order to achieve the optimal
conditions of the process.

Results: The results showed that the moisture content, crisp texture of the product and
changes in the color of the product are affected by the temperature and duration of the process
and increase with the increase of the parameters. The variables of air flow speed, temperature
and process time have a significant effect on the fat content in fried chicken fillets (P<0.05)
and show an increasing trend.

Conclusion: Based on the results of the tests, the optimal conditions for frying with hot air
temperature of 200 degrees Celsius, air blower speed of 1.50 meters per second and time of
22.87 minutes were determined.
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