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Quality Characteristics of Curcuma Longa L. Cookies Prepared
with Various Levels of Rice Flour

Sang-Ho Choi'
Dept. of Culinary Science, Honam University'

Abstract

Physicochemical and sensory characteristics of Curcuma Longa L cookies prepared with various levels of
rice flour were investigated in this study. There were significant differences in the density of dough, and it
had the highest value of 1.32 in the control group. The pH and moisture content of dough increased by
addition of rice flour. Spread factor of cookies was significantly decreased by addition of rice flour. DPPH
radical scavenging activity of the control group was 58.72%, whereas cookies with rice flour ranged from
59.26~61.41% The L value of brightness was increased, but a and b value were decreased significantly by
addition of rice flour. The hardness of the control group was higher than that of the cookies prepared with
different levels of rice flour. Sensory evaluation scores in terms of appearance, flavor, taste, texture and
overall preference for cookies showed that 50% and 75% substituted sample groups were higher than those
of the other groups. The results of this study suggest that addition of S0~75% rice flour is the best
substitution ratio for rice cookies added with Curcuma Longa L.

Key words: cookies, curcuma longa L., rice flour, physicochemical characteristics, sensory properties,
overall acceptability
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{Table 1> Ingredient composition of Curcuma longa L. cookies prepared with various levels of rice flour

. Samples”’

Ingredients(g) RO R25 RS0 R75 R100

Wheat Flour 388 291 194 97 0

Rice Flour 0 97 194 291 388
Curcuma longa L. powder 12 12 12 12 12
Butter 264 264 264 264 264

Sugar 140 140 140 140 140

Salt 4 4 4 4 4

Dextrose syrup 20 20 20 20 20

Egg 80 80 80 80 80

Vanilla essence 2 2 2 2 2

1) RO : Control.

R25 : Curcuma longa L. cookies added with 25% rice flour.
R50 : Curcuma longa L. cookies added with 50% rice flour.
R75 : Curcuma longa L. cookies added with 75% rice flour.

R100 : Curcuma longa L. cookies added with 100% rice flour.
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F719] M= A=A (Minolta, CR-300, Japan)
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Japan)S ©]-8-3lo] 73 = (hardness), 324 (brittle-
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<Table 2> Measurement condition for Rheometer
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Measurement Condition
Test speed 60 mm/min
Load cell 2.0 kg
Distance 5.0 mm
Clearance 10 mm

Probe Diameter

5.0 mm
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<Table 3> Density and pH of Curcuma longa L. cookies prepared with various levels of rice flour

. Samples”
Propert F-val
FOPETHEs RO R25 R50 R75 R100 vaue
Density(g/mL) 1.3240.02* 1.30+0.01° 1.26+0.02° 1.21+0.01° 1.18+0.02° 4745
pH 6.40+0.02° 6.52+0.01° 6.58+0.03° 6.67+0.02° 6.74+0.03 137.53"

! Abbreviations are referred to <Table 1>.
? Means in the row with different superscripts(a-e) are significantly different at p<0.05 as by Duncan's multiple range test.
p<0.001

al(2002)7} Kwon YR et al(2011)e] Aol e & A7} EF35o| wie} pHe| 2ol Hel Aoz A
W Al BEFE 719 Mert st A" mek AVERe] pH(6.4)7F w7
BT ?‘zﬂr&} BE e Blen] A7FE7E pH(6.)ET =ot A7HEdESIt uel 7
g UATE ¥kl pHE Eolrl ZloZ Al Hh

hal ]

FEFE A F o] VEEd dEe = Ut 2. 77|19 =2

(Kwon YR et al 2011). 7] ¥k=2] pHE tZ2T- A7VE A7VEES galgt &7 )9 SRt
o] 6.400]on AT}E HIEE 6.52~6.742 2 =33 A= <Fig. 1> 2oh hERTe] &
veht AL *47}*“*01 S7Hel met oA B 5.6%%eH AT HrbEe] St
(p<0.001) 2.2 Z7lske A3S B9tk Kim HY FEIHE foFor FUlele] AVLE
et al(2002)<] Od?oﬂfﬂ A7V H7be] pHF uﬂ 100% Z7kto] 6.13%= 7P =4 Jelydt
ZwET A Yeht 2 A 22 A s (p<0.001). Kim YS et al(2006)& Zn|7} = 3
o1t Kwon YR et al(2011)> 27} ghefo 1 Vs FadtEo] foder FUtsktia
Ve E F7] "h=o] pHYF Yol B At} R 313} 2™ Kwon YR et al(2011)%= 27} 3
o] 235 Yedet F7) AZA] AREgE The] BE5E F719] Rl SUksl] &

J

o Ol

64 -
AS.Z _ 6.13a
% 5 4 5.95h
H 5.85¢
]
E 58 - 5.69d
s 5.6ed
56
]
A
254 -

52 -

5

RO R25 R75 R100

Samples!!

1) Abbreviations are referred to <Table 1>.
2) Means in the bars with different superscripts(a-e) are significantly different
at p<0.05 as by Duncan's multiple range test.

<Fig. 1> Moisture content of Curcuma longa L. cookies prepared with various levels of rice flour
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{Table 4> Spread factor of Curcuma longa L. cookies prepared with various levels of rice flour

. Samples”
Properties RO R3S RS0 RTS R100 F-value
Width(cm) 6.45+0.03° 6.32+0.02° 6.14£0.01° 5.98+0.01° 5.82+0.03° 386.77
Height(cm) 0.67+0.01° 0.69+0.01° 0.74+0.01° 0.76+0.01° 0.79+0.01° 73.50""
Spread factor  9.62:+0.16" 9.17+0.14° 8.29+0.09° 7.87+0.11 7.3740.13° 150.38"™"

! Abbreviations are referred to <Table 1>.

? Means in the row with different superscripts(a-¢) are significantly different at p<0.05 as by Duncan's multiple range test.

™'p<0.001
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1) Abbreviations are referred to <Table 1>.
2) Means in the bars with different superscripts(a-e) are significantly different
at p<0.05 as by Duncan's multiple range test.

<Fig. 2> DPPH radical scavenging activity of Curcuma longa L. cookies prepared
with various levels of rice flour
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{Table 5> Color of Curcuma longa L. cookies prepared with various levels of rice flour

Hunter Samples”

Color Value RO R25 RS0 R75 R100 F-value
L 56.62+0.26" 57.1120.22° 60.63+0.51° 62.8140.33" 67.94+0.54° 405.89"
a 5.3020.16° 5.24+0.11° 4.89+0.16" 4.27+0.05° 3.8620.08" 23142
b 36.69+0.21° 36.18+0.07" 35.2940.20" 34.52+0.10° 33.57+0.15° 3099

" Abbreviations are referred to <Table 1>,
? Means in the row with different superscripts(a-¢) are significantly different at p<0.05 as by Duncan's multiple range test.
p<0.001



222 garze]sks]A] A 189 Al 33(2012)

{Table 6> Mechanical properties of Curcuma longa L. cookies prepared with various levels of rice flour

. Samples”
Properties RO R25 RS0 R75 R100 F-value
Hardness 3428.0447.93"  3233.3£36.56° 2990.6£30.89° 2834.6+59.13%  2633.6+46.17°  186.18
Brittleness 1552.1£33.91°  1343.9+13.37° 1217.5£15.09° 1197.1423.69° 1084.1+30.60°  302.66"

" Abbreviations are referred to <Table 1>.

? Means in the row with different superscripts(a-e) are significantly different at p<0.05 as by Duncan's multiple range test.
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A7V ArbRe gEle a7 4
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(hardness)= 27T Ar7lko] SRS A
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Whseo] eadhakd wel 24 99 rthKim JY
1998). ¥ Aol A 3ol kst wep F

[e]

& A7 Hylro] TR freld o v
Y= (p<0.001) ©]& AL} Yol Bz &=
= e Aow wgkdn

7. 32|0| 2sAAl

A7V A7y &5 719 9, & out 247,
ZAREARQ] 7| S %o #gF A¥= <Table 7>2 2
ot F719] & #ol M= A7 50% H7H-
NN 7HE we 7SS UER o Hrbel
S7VEFE 71527} grobx] A7HE 100% 7t
o] 7HE Be 7| =S B thp<0.01). 2}
2w fol Al ol fliTt. & tiek 3
7he HETET A7 Hrbre] & A5E
axlem 75% Hrkwrel M Ee 71EEE W
EPATHp<0.001). Bt A= dl& Bt A7k 3
7ol B B ASE AU AVE 50% A7t
ol 7HE e 7FEE Ho] Ag3te] folF
Q1 ZFe] 7k AATHp<0.001). F-719] =27+ o
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{Table 7> Sensory properties of Curcuma longa L. cookies prepared with various levels of rice flour

Samples”

Acceptability RO R3S RS0 R75 R100 F-value
Appearance 6.110.70° 6.18+0.75 7.09+0.70° 6.63£0.67" 6.09+0.54° 462"
Flavor 5.82+0.40° 6.27+0.46™ 6.8120.75" 7.09+0.83" 6.9120.70° 7127
Taste 5.91+0.53° 6.25+0.36™ 7.18+0.60° 6.63+0.67° 6.10£0.51° 8.65""
Texture 5.9120.70° 6.36+0.81° 7.15£0.51° 7.09+0.70° 5.90+0.58" 8.45™
Overall 6.18+0.40° 6.8120.60° 7.5420.68" 7.00+0.77" 6.0120.71° 11.26™

! Abbreviations are referred to <Table 1>.

? Means in the row with different superscripts(a-¢) are significantly different at p<0.05 as by Duncan's multiple range test.

"p<0.01 "'p<0.001
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100% ZH7Fo] 6.13%% 7P =A Jebst

(p<0.001). F719] A7-& A7} H7bgo] 7t
g2 folH o 7H4dE Ok (p<0.001) 7
o] Eole AIFE HrtEol BerE AV &
7¥ete &S HAtHp<0.001). HFY AFe
Y 279.62)00 Hla| B71FE Hrprto] oo
2 74381 (p<0.001) A7HE 100% H7kre] 7}
S vehgth 2 A7 28 F719
DPPH radical &A%< %3 23 d=T
(58.72%)Et}t A7FE H717(59.26~61.41%)°]
freld oz Eokomn AL 100% 7ol 7t
w2 AT TS E3thp<0.001). A7+
A7bES 2eid &5 719 AmolA W= Lak
& ATV Aol SR fodeR St
SR oK (p<0.001) ZA % agha}h A= bgk2
Eol 7P wa A7 A7kl freld e
S G Hol VLR Hrbe] StEeE v
oA &= 7S HATHp<0.001). 23} A7FE

25% A7t F9)AQl Aol & HolA| ol &
7HE 25% olst M7l F719] AMEof| A
JS nAA| P Ao g FuEg. AVLE A
7t &5 #7019 22 S A #7919 A
(hardness)= 27FF Vb0l TS Fha
3le] A7RE 100% 7kl 78 Wkthp<0.001).
g} A (brittleness) > 2715 H7lako] 1<
& fojd oz 7HAs thp<0.001). A7 7}
&w 719 HeAA A F7)9] e Avt
T 50% H7brAdA 7MY & VSRS Ba
(p<0.01). Fuel thalir = izt A7he A
ko]l =2 AFE AR 75% Hrktel 7t
= 71555 UETKp<0.001). Bt 24
Ao e e 2712 Hrkdol ¥ &
A4S AR A7LE 50% H7kto] 7P =
SEE Hof A5t {92l 2ol 7}k ATk
(p<0.001). WA 7T =E A7 50% H7t
T, 75% A7 Eo 2 = vElgton AkE
100% HA7bol 7 2L 7352 HYth
(p<0.001). o]¢} & AFE Tl a5 ol &
gk A7) Az oA At A7EE diAH]
& U A 50%R M 75%71A] thAlel =
A5l -t A 75%7HA tiA 7St
2} Als ¥
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fro]H o & Eokth(p<0.001). 719 A=ol|A]
= Lk A7HF A7kl S7hde s Sk
O (p<0.001) A= agke} AT bte WIFE
A7bgFo] T7FEFE Srolxlthp<0.001). F719]
74 E(hardness)= A7 H7HEEG gizTe] H
E=9kth(p<0.001). F712] <%, 8, uh, ZZ7F 9
AWAQl 7S woN Wedrh et AV
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o)A A7 H M| S-S 50~75%7F A2 wigt
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