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ABSTRACT

The physicochemical properties of rice cookie dough, including density, moisture content, spreadability, expansion rate, and
loss rate, were analyzed after adding purple sweet potato powder at concentrations of 6%, 12%, 18%, and 24%. The color,
hardness, staleness, antioxidant capacity, sensory attributes, and preference of the rice cookies were evaluated. The dough
density decreased significantly as the levels of purple sweet potato powder increased, while the moisture content remained
unaffected across samples. The spreadability, expansion rate, and loss rate exhibited significant reductions with higher purple
sweet potato powder concentrations. Regarding the color characteristics of the cookies, the L* (lightness) and b* (yellowness)
values decreased significantly, whereas the a* (redness) value increased as the purple sweet potato powder content increased.
The cookie hardness increased proportionally with the amount of purple sweet potato powder added. The staleness patterns
differed between the groups. The control and 6% and 12% groups displayed a gradual increase in staleness until day three,
followed by stabilization, while the 18% and 24% groups experienced a rapid staleness increase until day two, with minimal
changes thereafter. The content of total polyphenols, total flavonoids, total anthocyanins, and DPPH radical scavenging activity
increased with the addition of purple sweet potato powder. According to the intensity evaluation of the sensory attributes,
such as purple color, sweet potato flavor, sweetness, and hardness, increased as the amount of purple sweet potato powder
added was increased. The appearance, color, flavor, taste, and overall acceptability were highest in the 18% and 24% groups
without significant differences. Therefore, adding 18% to 24% purple sweet potato powder in the production of rice cookies
is the optimal ratio that ensures high antioxidant activity while achieving high preference.
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Table 1. Ingredient formula of rice cookies containing
different contents of purple sweet potato powder

(unit: g)
Purple sweet potato powder content (%)
Ingredient

Control 6 12 18 24
Rice flour 150 141 132 123 114
PP powder” 0 9 18 27 36
Shortening 49 49 49 49 49
Margarine 49 49 49 49 49
Oligo sugar 80 80 80 80 80
Salt 2 2 2 2 2
Malt 8 8 8 8 8
Egg 30 30 30 30 30

Y PP: purple sweet potato powder.
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B AH7bFe] Sl w1404 1,052 oA ez
ZHesl A thp<0.05). HlElE e B2 0%~7% H7hsk 2 5
7(Lee JJ & Park YJ 2020)9] U= 126904 1198 w2 &
= % Hrhre] Srtshel wet Aaskla, A At
gk 257)(0Oh HL & 2022)914= AlE3F o4 Zol= ¢l
Qo e fHaste] 2 Anel fARE 3o 2 Ve
of e AR wij e BE 0%~7% A7 A7)
(Nam JK 5 2023)2] UE=E 1.25~1.262.2 A|&IF Z}o]7}
o] 2 At} atolE Hth A7) B E FAE F
F, Az T wet Bxo] Ao|7t e A5 gle 4
71 e Ae=Z YET

AR el B ArbS geldt A7) SRR
7.20%~7.81% B2 Ve, 7o) FESHFS dx
Toll vlal =AIRE Al 82 24 Q1 Afol= R
2 A7} BT (Lee JA 2022)9F SA7F B2 Ay &)
(Choi KS & Kim SY 2024)°] &3&-2 77 2+
B} woret] o]of 2 Aol FARS FEEH|Y
wAREd et F7)9 FEdtEe] g
Zre] A tHLee JA 2022). 3+ IR A BIS H7gh
F7)(Kim GS & Park GS 2008)o| A% & A9} FA}gk
= Btk Kim GS & Park GS(2008)& F7]9] -3t
< U532 10% "Rko|2ta k3T

-

2. F7|9] HEY, WEE, E4E
A el 3
H34, WEE 9 U E2 Table
5 T715 P43 F QB F

2 248 FA7} aheta A7

Table 2. Bulk densities and water contents of rice cookie dough containing different contents of purple sweet potato

powder

Purple sweet potato powder content (%)

Control 6 12 18 24
Bulk density (g/mL) 1.14£0.019%2 1.110.00° 1.10+£0.00® 1.07+0.02 1.05+0.01¢
Water content (%) 7.20+0.28" 7.460.36° 7.8120.08° 7.49+1.75° 7.35+0.98

D Data are expressed as mean£S.D. (n=3).

2 24 Means with different letters within the same row are significantly different from each other at p<0.05 by Duncan’s multiple range

test.
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Table 3. Spread ratios, leavening rates and loss rates of rice cookies containing different contents of purple sweet potato

powder

Purple sweet potato powder content (%)

Control 6 12 18 24
Spread ratio 3.17+0.01" 3.14+0.02° 3.07+0.02° 3.03+0.01¢ 2.99+0.02°
Leavening rate (%) 100.004.87° 92.55+2.43 90.59+1.97° 89.09-+3.48" 85.88+4.14¢
Loss rate (%) 10.08+0.35° 8.92+0.23" 8.97+0.20 8.30+0.32° 8.310.40°

D Data are expressed as mean£S.D. (n=3).

? 3¢ Means with different letters within the same row are significantly different from each other at p<0.05 by Duncan’s multiple range

test.
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Table 4. Color value of rice cookies containing different contents of purple sweet potato powder

Purple sweet potato powder content (%)

Control 6 12 18 24
L 85.08+0.47"2 60.05+1.02° 54.83+0.68° 51.0140.60° 46.59+0.76°
a —3.760.10° 10.28+0.29° 12.79+0.42° 13.050.50™ 13.49+0.31°
b 22.65+0.77° 6.78+0.52° 5.3920.61° 4.200.25¢ 3.59+0.62¢

D Data are expressed as mean£S.D. (n=3).

2 27¢ Means with different letters within the same row are significantly different from each other at p<0.05 by Duncan’s multiple range

test.
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T 11.46 kg/em?, 18% H7FF 13.04 kg/em?, 24% A7V
14.54 kg/en? 0 &2 AP 1gtu} ik Hhero] St whet
Ha oz F7teln) o2 Aot wizty] B (Nam JK
5 2023), B4l E(Kim MJ & Chung HJ 2017), uﬂﬂi
= E(Lee JJ & Park YJ 2020)= 718k AT 7o =
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QL5 duE Axd 719 s TR SRl
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A s Ao g AZtEQt 1 vl 719 AEe FA
o] M7t whs H e 5o JEFs ve g EuHdt
(Kwon YR & 2011).
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gajslo] A3 A7) A
Ao U;]-E ﬁc@_g}—g Fig. 20 UEpiIch w=std e A%
717 F dolue $EEAT xﬁq gl o Floz 2
238t Kwon YR % 2011). 4]
w7t S7hske] gt Ay
A7V 12% A7 A

18

15 | b

o 5 [

Hardness (Kg/cm?)

0% 6% 12% 18% 24%
Purple sweet potato powder content

Fig. 1. Hardness of rice cookies containing different
contents of purple sweet potato powder.
"¢ Values with different superscripts on the bars are significantly
different at p<0.05 by Duncan's multiple ranged test.
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A ) ko] bk dElste] Az A7)
21318 e Table 5o UYERIQT Alg B37)e] %
polyphenol &2 77} 0.72 mg GAE/g(FW)°llaL A}
Aagut T Hrhko]l S7Hg wet frelHom Sotst
o] 24% H7Fte] T 3.19 mg GAE/g(FW)= Yebth
(p<0.05). H31E A7) F polyphenol e o7
FHS 0%~5% H7F3 257 (Lee EJ & Jin SY 2015)2] 7
% 0.34~0.62 mg GAE/g(FW), SA7 2842 27152 0%
~7%%E 7}3F F7](Choi KS & Kim SY 2024)° 4+ 0.89
~1.61 mg GAE/mL, 8]0 2~A 2 B #rlge} wrpgo]
0%~9%= 3 7}8 F7](Lee JO & Chung HJ 2018)& 0.12~
0.60 mg GAE/g(FW)S 3L, 0%~12% FaAl E2-g 37}
3k AF7)(Kim MJ & Chung HJ 2017)2] 7%= 0.09~0.18
mg GAE/g(FW)2 TR 59| H7bFe] 7t wet S7tst

30
25| i
5 2| c
(=]
x
» 15
g —#=Control
_g 10: —8—6% PP
E —k—12% PP
Ir 5| —=—18% PP
——24% PP
0
0 2 4 6

Storage time (day)

Fig. 2. Change in hardness of rice cookies containing
different contents of purple sweet potato powder.
"¢ Values with different superscripts on the curves are signi-
ficantly different at p<0.05 by Duncan's multiple ranged test.
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Table 5. Antioxidant activities of rice cookies containing different contents of purple sweet potato powder

Purple sweet potato powder content (%)
0 6 12 18 24

Total polyphenol contents (mg/g FW) 0.72+0.02"%) 1.3440.03¢ 2.11£0.05° 2.18+0.06° 3.1940.10°

Total flavonoid contents (mg/g FW) 0.03+0.02° 0.34+0.06" 0.78+0.02° 1.06£0.06° 1.80+0.08"
DPPH free radical scavenging activity (%)  9.35+0.10° 23.65+0.49° 38.13+0.19° 42.96+0.51° 62.77+0.51*
Total anthocyanin contents (mg/100 g FW)  0.31+0.00° 1.72+0.01¢ 3.0140.00° 3.98+0.01° 6.58+0.15*

D Data are expressed as meanS.D. (n=3).

2 3¢ Means with different letters within the same row are significantly different from each other at p<0.05 by Duncan’s multiple range

test.
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Table 6. Sensory characteristics and preference of rice cookies containing different contents of purple sweet potato powder

Purple sweet potato powder content (%)

Control 6 12 18 24
Purple color 1.06£0.24D? 2.96+0.82¢ 4.35+0.65° 5.70:£0.70° 6.70+0.47"
Sweet potato flavor 1.35+0.61¢ 2.70+1.02° 3.57+0.95° 4.78+1.28° 4.78+1.54°
Intensity
Sweetness 2.94+1.39° 2.434+0.79% 3.43+1.20° 4.35+1.19° 4.61+1.37°
Hardness 3.35+1.11° 3.74+1.18" 3.78+1.09% 4.00+1.57* 435+1.23°
Appearance 4.35+1.80""? 2.74+1.45¢ 3.57+1.24% 4.83£1.19% 5.39+1.23
Color 4.35+2.00" 2.74+1.51¢ 4.00+1.09° 5.2240.95° 5.22+1.31°
Prefernece Flavor 4.35+].54" 3.78+1.17° 4.26+0.96" 4.83+].23° 4.70+1.52°
Taste 4.24+1.39" 3.4341.56° 44341 24° 5.04+1.30° 5.00£0.51*
Overall acceptability — 4.18+1.47° 3.2041.44° 4.17+1.27° 5.22+41.04 4.87+1.29%

) Data are expressed as mean£S.D. (n=25).

2 27 Means with different letters within the same row are significantly different from each other at p<0.05 by Duncan’s multiple range

test.
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