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Figure 1: The effect of frying method (deep and hot air) and formulation batter (wheat,Rice,quinoa) on Moisture
content (%) of the chicken nuggets, Different letters indicate significant difference (p< 0.05).
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Figure 2: The effect of frying method (deep and hot air) and formulation batter (wheat, Rice, quinoa) on Qil
content (%) of the chicken nuggets, Different letters indicate significant difference (p< 0.05).
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weight loss (%) of the chicken nuggets, Different letters indicate significant difference (p< 0.05).
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Figure 4: The effect of frying method (deep and hot air) and formulation batter (wheat,Rice,quinoa) on
Absorption of batter (%) of the chicken nuggets, Different letters indicate significant difference (p< 0.05).
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Figure 6: The effect of frying method (hot air and deep) and formulation batter (wheat flour, rice flour, quinoa
(%). 1(hot air frying wheat), 2(hot air frying rice), 3(hot air frying flour) on coating adhesion percentage
quinoa), 4(deep frying wheat), 5(deep frying rice), 6(deep frying quinoa).
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Table 1: The effect of frying method (deep and hot air) and formulation batter (wheat,Rice,quinoa) on color
parameters of the chicken nuggets. The results were expressed as mean + standard deviation. Different letters

indicate significant difference (P< 0.05).

. Type
Frying g‘f) L* a* H* c* AE
method b
atter
Deep V}Yf(‘)‘fﬁt 57.61£3.4°  113+19% 30.62+0.8° 87.87+#3.6° 30.68+0.7¢ 28.11#3.1°

323



O3 b 5 035 F o Fiss S ooz

O 5 A bl amd

E(I)(iler 62.74+2.08° 3.240.7%"  30.62+0.7¢ 83.96+1.2°¢ 30.74+0.8° 21.47+0.7%®
Qfl::)Tj?a 35.04+1.5%  10.27+0.4° 25.34+0.8  67.08+1% 27.34+1°  65.93+0.4°
Vllllf;ii?:t 63.52+7.8°  1.25+0.3*  30.49+2.9¢ 92.67+9.6° 20.53+2.9% 21.03%9.5%
hot air fF:(I)(L:ﬁ’ 55.14+7.6°  7.07+4.6" 27.87+15% 76.21+8.6% 28.97+2.4°° 18.96+1.47
Qfllj(l)r&?a 38.53+3.4%  10.42+2.6° 24.22+.6%  68.81+6.6° 26.44+1.2° 64.71+3.7°
33 5l el b as wsls LS 15 (0.3020.1) (¢ xS
CHRRARR

SLESU Cash, Jlie 5 058 & e Ol 4 0155 oo oie
LEVST] cadls Jadje 055 g ol 3 b 55 f e
Chayawat, & 45 (¢l asdlas & 4> L comen
Zr s b E o oSG 55, » (Y4 Y+) Rumpagaporn
i gy Sy1s Y peames 4S5 S Olo &S] Ol 5 e il

.[YV]JJ)\JCA.}E)L&W@LSJJrJJ@L{<W

ol s el 0 a3 (s 0L o, 5Us (ol s
55 SNV geae 8L Sk oS dizees Lol pe o 2S5
Il ool VAT W,08 o 36 035 5w aul 3 b
5 e g e Osed 5 038 F o ) T
Azils (PL0.05) (ssls sxe 51§ e CSU il Sk

ﬂww&})}‘ﬁfﬁ)]&iﬁhawcﬂéuﬁu

Figure 7: The effect of frying method (deep fat-frying and air frying) and formulation batter (wheat,Rice,quinoa)
on Textural attributes of the chicken nuggets. The results were expressed as mean + standard deviation. Different

letters indicate significant difference (P< 0.05).

Frying method Type of batter Hardness cohesiveness Gumminess
wheat flour 1.17+0.3% 0.75+0.08° 0.88+0.3%

Deep fat frying Rice flour 0.65+0.23b¢ 0.80+0.07° 0.52+0.2%
Quinoa flour 0.30+0.1° 0.84+0.03° 0.25+0.3?
Wheat flour 140,30 0.54+0.12 0.55+0.2%

Hot air frying Rice flour 1.45+0.5¢ 0.80+0.04° 1.19+0.5¢
Quinoa flour 0.51+0.4%® 0.86+0.02° 0.44+0.2%
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Figure 7: The effect of frying method (deep and hot air) and formulation batter (wheat,Rice,quinoa) on volume
change (%) of the chicken nuggets, Different letters indicate significant difference (p< 0.05).
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chicken nuggets sensorial characteristics. Different letters indicate significant difference (p< 0.05).
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As one of the most popular fried ready-to-eat foods in the world, chicken
nuggets are deep fried. Due to the immersion of the product in this method,
the oil content increases, thus causing obesity and related diseases. For this
reason, reducing the fat of the product while maintaining the organoleptic
properties has been given much attention and research. In this study, chicken
nuggets with different batter formulations (wheat flour, rice flour, and quinoa
flour) were fried by two methods (deep and hot air) in terms of moisture
content, oil content, weight loss, batter absorption rate, and stickiness
percentage, color, texture, viscosity, diameter and sensory evaluation were
investigated. The oil content, moisture content and percentage of adhesion
of the coating to the core were higher in deep frying than in hot air frying.
Texture, deep fried chicken nuggets had less firmness and gumminess. The
results also showed that the samples coated with quinoa flour had higher
moisture content, batter pickup and oil content while they experienced lower
cooking loss and coating adhesion to the core. In terms of color, the coating
of quinoa dough showed lower L*, b*, and higher a*. The hardness of the
nuggets coated with quinoa paste was lower than the other two samples. The
results show that hot air frying is generally a healthy method for producing
chicken nuggets and a valuable alternative for producing fried protein foods.
As a gluten-free grain with high nutritional value, quinoa flour paste can be
a good substitute for wheat in reducing the oil content of fried products.
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