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Abstract

This study was conducted to investigate the quality characteristics of cookies prepared with colored potato (Ja-
young) flour having high antioxidant activity. Total phenol, color difference, browning index, textural properties and
sensory properties of the cookies were evaluated. Total phenols increased with increasing Ja-young flour contents
as well as baking time. In addition, the browning index (BI) increased with increasing proportions of Ja-young flour
and baking time. The BI curves were fitted to three different kinetic models: zero order, Weibull, and logistic model.
The reaction rate constant, RMSE and R-square parameters were estimated. The logistic model was an appropriate
model for describing the browning of cookies with Ja-young flour by baking time based on RMSE and R-square.
The color difference decreased significantly as the proportion of Ja-young flour in the blends and baking time
increased. The hardness of cookies increased with increasing Ja-young flour in the blends up to 13 minutes of bak-
ing. These results suggest that Ja-young flour is a suitable ingredient to develop cookies with high antioxidant activ-

ity and novel texture.
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2E AAE H7KeE AFEE ok ¢ 2 (Jeong et al.,
2012), =& (oo et al, 2013), ZAIY L (Paik et
al, 2010), v]7 EZ(Jang et al, 2010), 71 FZ(Jung &
Lee, 2011), 2 % E2(Bae et al,, 2010), o}pH Eh

& Chung, 2011), €3 ¥%(Joo & Choi, 2012), FF7 F=
E(Moon & Jang, 2011), =17 &L (Bang et al., 2011),
AFFE 2k E(Jung & Kang, 2011), = EZ(Jeong et
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Table 1. Particle size of Ja-young flour ground for 5, 10, 30 and
60 s.

Grinding time (s) Average particle size (mm) STD
5 1.442 0.074
10 0.411 0.026
30 0312 0.010

60 0.283 0.002
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Table 2. Formula for cookies prepared with Ja-young flour.

Ja-young flour level in cookies (%)

Ingredients (g)

0 30 50 100
Wheat flour 220 154 110 0
Ja-young flour 0 66 110 220
Sugar 75 75 75 75
Butter 75 75 75 75
Egg 50 50 50 50
Baking powder 2 2 2 2
salt 0.5 0.5 0.5 0.5
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Fig. 1. Changes in total phenolic acid (mg GAE/100g) in
cookies during baking.
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Fig. 2. Changes in color differences of cookie samples at varied
Ja-young flour content during baking.
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Fig. 3. Changes in Browning index (BI) of cookies samples at
varied Ja-young flour content during baking.
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Fig. 4. Comparison of the fitness of kinetic models for
browning index curve.

2R[2} 71355 UERd Zlo R o T
ots gelste] e F719 ’\]7P°ﬂ WE BI
+ sigmoidal FEIE LFERH AT 2 AFllA] A2 HlolE o
Ax} W8 29, Weibull 29, logistic X3
< A&st —_’-Eﬂzé Fig. 40 YRt 2y A3} {41
2 A7 F719 ZF o+ weibull B9
logistic modele] 7Fg 233t Ao Ueiton, o5 &
4o HgdAS H7lsl7] Yed root-mean-square error
(RMSE)$} R-square #t< ©|€313ith. RMSES] #rol 2
FE, Rsquare?] 3ol F45 2do] of 23S Yepdct
B2} vk Edol| A o] RMSEE A% FHEFe] 100%Y

11512 7P 2 38 721, o] w] R-square?t-> 71 B
2 0.688% RIS A&7 oS UERAAT 20l
H]3}e] Jogistic modelol|412] RMSE #H 7+ control A&
9] 2.557°192M R-square &2 EE A FNA 0.995



R A1

M

Table 3. Kinetic models to describe Browning reaction at varied
Ja-young flour content during cookie preparation, k: reaction
rate constant and RMSE: root-mean-square error.

Model k RMSE R-square

Zero order Control 6.165 2.420 0.992

30% 4.838 5.534 0.939

50% 6.572 11.130 0.876

100% 4.445 11.510 0.688

Weibull Control 0.068 2.543 0.996

30% 0.074 2.684 0.993

50% 0.105 1.537 0.999

100% 0.110 1.282 0.999

Logistic Control 0.248 2.557 0.996

30% 0.650 2.344 0.995

50% 0.642 1.425 0.999

100% 1.147 1.389 0.998
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Fig. 5. Hardness of cookie samples at varied Ja-young flour
content during baking.
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Fig. 6. Sensory evaluation scores of cookies at varied Ja-young flour content during baking.
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