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Quality Characteristics and Antioxidative Effects of Cookie Prepareds with
Curcuma longa L. Powder
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Abstract

The purpose of this study was to investigate the quality characteristics and antioxidative effect of cookies prepared with
Curcuma longa L. powder (0, 1, 2, 3, 4%) substituted for flour. The pH of cookie dough decreased significantly in response
to the addition of all levels of Curcuma longa L. powder (CLP). However, there were no significant differences in dough
values among the test groups. Furthermore, when the spread factor values were compared among the groups, they were found
to be inversely proportional to the CLP concentration. In addition, Hunter's color L value significantly decreased with
increasing CLP content, whereas the a and b values increased. According to textural measurements, substitution of 1~4% for
CLP resulted in increased hardness, cohesiveness, springiness, and brittleness when the samples were compared to the control.
The results of sensory evaluation showed that the cookies containing 2% CLP had the highest scores. The acid value, peroxide
value, and thiobarbituric acid value were all lower in cookies with 2% and 3% CLP than in cookies made with 4% CLP

and control cookies.
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FS5A 8 QFZHE AH8-5] AT (Jeong er al 2004, Kang SK
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ARt etz A4 AF 2 AA AN T 723t 3ats) &
8& 7L o] BE #itsl B ABS Wojate e
AREEHA e, bl AERE 9 gt 5t 9453
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#H(creaming method)S AHE3IH T HEIE 2o W1 &
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Table 1. Formula for cookies made with Curcuma longa L. powder (%)
Samples”
Ingredients
Control CLP-1% CLP-2% CLP-3% CLP-4%
Flour(g) 300 297 294 291 288
Curcuma longa L. powder(g) 0 3 6 9 12
Sugar(g) 150 150 150 150 150
Butter(g) 150 150 150 150 150
Egg(no.) 1 1 1 1 1
Baking powder(g) 8 8 8 8 8
D Control : no Curcuma longa L. powder.

CLP-1% : 1% Curcuma longa 1.. powder added.
CLP-2% : 2% Curcuma longa L. powder added.
CLP-3% : 3% Curcuma longa L. powder added.
CLP-4% : 4% Curcuma longa L. powder added.
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F71¢] A= &3 L AMA|(Chromater CR-200, Minolta, Ja-
pan)Z =73 3te] Y7|(L, lightness), 24 %(a, redness), 34
(b, yellowness)%k 53] ¥h SA6ka, 1 Edgte 2 e
ik olw) ARR-E = F5W F(standard plate)> L3t 96.95,
a%t —0.03, bat 1420194t}
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Azt F719) 2% Z(texture) Rheometer(Sun compact
100, Sun scientific, Japan)E ©]-8-8la] mastication test(model
21)2 73 E(hardness), -5-%)/d(cohesiveness), T2 *d(springiness),
%1 (chewiness), 334 (brittleness)S 53] WHE =335}
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£ 20.0x50.0x0.9 mm=Z 7 3HTh

8

F79) AR AFGEE AT AT 308E A%
to] g 223 HX g AWstn, g P dia) &
QA BLEE FH3] il FHI F A A7) F7)
(3.0x5.0x0.7cm)E -2 A ol AlFatict & 719

ABE 71 & HlEA] APE Ik 47 e ARE
Hr1e e g s9vt 2% 352 9 appearance), AY(color),

g (flavor), A7 (texture), B}2FeH(crispness), AAAQ 7135
L:_(overall acceptability)oll ti3ld 573 AZRE o] &3t 53
‘Teks] Folgh, 3L HEo|th, 17L oidd 4
bR FABIEE SISt

Fl

XE Jizhof e F719| 7X| FEo gutst
£H

kol
H

30T aFe7)oA 4597t 237 F71E Folch®(1957)
ol GRA|E FE3IATL F, F7] 100 gl chloroform : me-
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Fe) SRR Jhstel AR FEo TRk PFEEAN

& ukA) gk 3 chloroform %2 #2]3l sodium sulfate
anhydrous 2 B<A171 $ AR5 o] AL rotary vacuum
evaporator 2 40Tl 744 553 & AfFste Srle 24
7has s HEAA FAAE AT AR 2 Hacid
value, AV)E EFFAA QA H(HAM LT E 1994)9] <
3l 2335191 11, IkskE7 Hperoxide value, POV AOAC 1990)
o2 2389 21, megkg ol FAIBIITE TBA7Ktiobar-
bituric acid value, TBA)x Tarladgis(Tarladgis et al 1960)<]
F%7] TRl vt vk AR 2 gg 100 mLE 7 &%
2 20 mLE # 3k Kjeldahl flaskoll €11 50% H4F &
0.5 mLE 7}ete] %7 SR/AIA 50 mLE @& S/ &
5 mLel] TBA A]2H0.02M 2-tiobarbituric acid in 90% glacial
acetic acid) 5 mLE PHdE Aol Yo 2 T3 &
Be 58 FollA 3087 71EsiTh ol & A2olM 2083
WzkA 7] & B33 A (UV-1601, Shimadzu, Japan)E AH--
3t 530 nmel A FFE=E FA s

10. EAIR2|
F7)9) WA 7IAA ALY 24 vk B,
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Table 2. Proximate composition of Curcuma longa L.

powder and wheat flour (Mean+S.D.)
Charac- Samples
teristics Wheat flour Curcuma longa L. powder
Moisture 10.41+0.24 10.16+0.25
Crude protein 9.53+0.21 13.50+0.02
Crude lipid 1.20+0.03 1.36+0.01
Crude ash 0.28+0.01 9.96+0.12

57 e KMol Rk
Aol FRe AHeE, T LEo AT So| FFgS o175 2

o7 434 2AtiKoh & Noh 1997, Kim & Park 2008). &

Bo Ay} #7)9] UeE giFTo] 124 gmlgion, &5
F71E 1.20~1.26 g/mLe] A2 &7 L9 Hrt g9}
A7 ol oA Ql 2ol fiAT o237 A= Cho
& Kim(2009)4 AN$ F-7) 2 Cho et al(2006)2] ThA|R} F7)
,4 ExlEM 01:[!-@ AR 716]:——— 51_05 ou:] = l?'—‘:ﬂ'o] dk
o] Yo JEE PAA] g= 7A4 & Jdeh F7) %
Zo] pHE ET 6.659) H]3] £F 7717} 6.17~6472 2
oAl= e Hlom v £ %47}%1 S7FE4E pH
7F @A VERY p<0.001904] 2@ Zbolzt QAQITE o ¢} 2
< A3 A¥k= Choi HY(2009)2] €948 Hr7ke #9149
o] ks A Ro| ofgko 2 W= pHYt A HE o] v T
o] ¥lah pH7} FolH Ttz @ ZATke} Y| 6hH, oFE(Shin
et al 2007), NF & ' (Lee et al 2006a), 1Y L F7)

(Kim & Park 2008) % EF4H2] F7](Ji & Yoo 2010)9}=
Hl =8t A3rs Hoh

3 BUg A/ 7719 942 Table 4ol Lhebd v}
A7kl Z7HEFS tezl Hal fel
=]

Ao 2 Aase AES JeRtHp<0.01). 334 wo]
THAQ {8 AAs] Alzlsie] s W Tl
el gluten®] 2 7ﬂ°](glass transition) 2 A4 Aej7} =0

RE G w7z dojuied], $HLe dyEe
2 ik HAd 43 ZAETHCho & Kim 2008). whehr] &

o] W=} Eof fafEo] o Fro] HAdE 7l eEM 7t
gtell, @o] 83l dF HEAo] ulf- Woba Rk Axm
b ot wit fredl 283 4 A=E /A £
o] H@Ao] ZolR]A| ¥ 3(Cho ef al 2006), -2 W] W= 4=
Beteo] B35 Aol ¥ S BRIvHKim & Park
2008). Lim e al(2009)& $3= A7} 7] A2 8k A7)
A B2 Ay} v]go] Z2U1ESLE bk ) a4 T 28
HRA o] A28t Rl 2™, Singh & Mohamed(2007)
= F719 @A 3ol g wet HAA Aot 2
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Table 3. Density and pH of cookie dough made with Curcuma longa L. powder

Samples”
Properties F-value
Control CLP-1% CLP-2% CLP-3% CLP-4%
Density(g/mL) 1.2440.01 1.26£0.22° 1.21+0.02° 1.2040.12° 1.22+0.31° 0.41
pH 6.65+0.212 6.45+0.51° 6.47+0.12° 6.30+0.11° 617+0.15¢ 21.05™

" Samples are same as in Table 1.

* Means in each row with different superscript letters are significantly different(p<0.05) by Duncan's multiple range test

™ p<0.001.
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Table 4. Spread ratio, water content and volume of cookies made with Curcuma longa L. powder

Samples”
Properties F-value
Control CLP-1% CLP-2% CLP-3% CLP-4%
Spread ratio(%) 9.40+0.11% 9.36+0.03° 8.15+1.01° 7.87£0.02° 7.76+0.10° 9.15™
Water content(%) 3.32+0.014 4.56+0.02° 5.29+0.13 5.79+0.11% 6.09£0.21° 521"
Volume(cm®) 18.31° 19.23° 19.61% 19.63* 19.66° 19.13™

Y Samples are same as in Table 1.

2 Means in each row with different superscript letters are significantly different(p<0.05) by Duncan's multiple range test.

* EXTY

* p<0.01, " p<0.001
Attt sttt 39, Jeon & Park(2006)2 Wz
o 7be] HEE Wl R 3ol ol thaatdl] H
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F719] ¥ 2T 1831, &5 2 1% 71 19.23, 2%
A7} 19.61, 3% A7} 19.63, 4% H7F 19.6622 VERY, 2
ol ¥lal &5 B2 Ak 719 Buvt o @l vt
He A28 YET) Lee et al(2002), Park ef al(2005) 2
Cho er al(2006)8] F-7]] #g AFANM T 2R} Hrt
T(E g AL, F71A, prehe] #7919 A Rt o
%ol ST vt BaEo], & A} v]gk Aol it
=7 EUY A7kl HoHEsE 7t Subske A
LIFE7L &5 B2 o8] giAgd e S5 g4'
3 AbEETHCho & Kim 2008). F7]¢]

3}

A8 5 =

TEAES &5 T Wil BEFE s3hon, gixd
233

%

A7t #7919 An £4 A3 Table 59 Ak
F71e] A 4Rk 27 oA F2 ol &gk Jgo| A
ol 2% v 8 4A Al Maillard 3H3-, Hell 9

A3 Fol| 23k Fhepd sl whgol Q3 P F dEe e
thPark e al 2005). ©] HFHEL W5 & 227} R3iE
2 98 Yol mEAY 3A wEA drh

F7)9] ¥ AL E Yehfl= Lk 23 29 AHriakol
27 hdhe A4S veplen, 25
7} FI17F 52.128 71 e 3 Ve, 719 H ke
ST Boo] g nXe 881YE & F AN
7Vele A JAle] Ml o]gh Jako] MEe] xfo]E e
ok e 22 235 JehATH(Lee et al 2006a, Kim

&

L)

& g RA —3.122 7P B, SF B
A 5.69% 71 whow, &5 BE MUl MR E
EolAth FMES JEhE bk agd v R R 77
o] gzl 21812 7HF Wka, &5 % 4% A7kl
A 574 E 7FE BA Jehd, &5 £ drbEe] S
2 7+ A8 ol Fleke Ade BT daaH
S B Arlate] Aol &5 B2 A o3 Ao 4zt
A} Lee et al(2006¢), Min et al(2007), Woo et al(2003),
Park et al(2007), Ahn JW(2009) 2 Song & Jung(2009)2] <
FARE ZAeFzdoly &F T L e el Hulkek
o] Z71¢E Lk AAdy agt® b3S SR L B
aEo] B A Az} vk A vehiith
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Table 5. Color parameters of cookies made with Curcuma longa L. powder

) Samples”
Properties F-value
Control CLP-1% CLP-2% CLP-3% CLP-4%
L 75.82+1.012 70.13+0.21% 64.91+1.02° 57.2340.45° 52.12+0.45¢ 121.3™
a —3.12+1.11¢ —1.20+1.324 1.87+0.54° 3.31£0.36° 5.69+0.23" 10227
b 21.81£1.22¢ 45.1241.23¢ 50.40+1.21° 54.32+0.15° 57.41+1.23° 12127

Y Samples are same as in Table 1.

2 Means in each row with different superscript letters are significantly different(p<0.05) by Duncan's multiple range test.

" p<0.001.
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Cho et al(2006)-2 THA| R} £2e] Hrlako] Zr1et4E 2
719 =7t izl Hl3 Eoldun B usl D, Kim &
Park(2008)2 @ F719] FAEA AN 715 Hrleke o
AT A L] o] TUIEFE F7)9] Anr) g2
o Blal S7HE Aoz Huadnh. QA Hrke sk 2
o] 77, Qi Hoteo] /1S5S FE o] Ay o]
F719] A7t & A o2 B3 Hoj(Kim & Park 2006), o]=
B Ag] Aol ARG )9 A ArlEE Alg)
w2t GeiAl e AgE Zen), 53] B FEgad) 9
3 7P 2 %S Petha BaH 1 YthLee er al 2006b).
v Hrbeke BAlRe] SRS Aead 3 S o3}
2 54 whe} 2270 Ui AR ekl e R

Roprlob RAESEEH

BELE A4S F7she 4%E 29ioh o
B 1% #7F 2917} visd A3E Jehd o,
£ 2% oY Af vzzrt 340l felder
7l o™, p<0.05 FEolA R2F 2ol & velit) &
1% 7t F7)7F vlsdt e

HRon, &5 B2 Aride] I7HESTE A Jehdth J
L &7 BL 1~3% H7F 77] ol 723 Aol7) ¢l
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el g ko)7L giom, 4% H7t F91= A S
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8 &7 BT 1% HUF 7971 3352 f9Poz HMiws)
=A Jebgth €8 292 AR 7] Sele £ B

Table 6. Mechanical properties of cookies made with Curcuma longa L. powder

Samples”
Properties F-value
Control CLP-1% CLP-2% CLP-3% CLP-4%
Hardness(kg/cm®)  202.3542.42% 345.1242.61° 356.52+3.40° 365.56+4.11° 371.21£1.01° 10.15"
Cohesiveness(g) 20.32+6.42° 33.45£521% 39.1245.30° 4025+5.15° 49.52+43.61° 527"
Springiness(%) 15.2245.23° 17.55+3.42° 23.63+2.88% 25.24+3.16° 29.18+2.07 8.52"
Chewiness(%) 185.36+2.02° 273.12+1.12° 250.63+3.42° 286.35+2.15° 321.3143.55° 15217
Brittleness(g) 2850+14.01° 4415+21.01° 4725+15.01* 4890+£12.21* 5518+13.30* 420"
D Samples are same as in Table 1.
? Means in each row with different superscript letters are significantly different(p<0.05) by Duncan's multiple range test.
T p<0.05, " p<0.01
Table 7. Sensory properties of cookies made with varied levels of Curcuma longa L. powder
Samplesl)
Properties F-value
Control CLP-1% CLP-2% CLP-3% CLP-4%

Appearance 2.38+1.02° 3.35+1.23° 3.25+1.42% 2.75+1.32° 2.22+1.13¢ 275"
Color 2.91+0.91° 3.17+0.80% 3.33+0.62° 3.08+0.11° 2.8140.114 3.15™
Flavor 2.1741.20° 3.09£1.21° 3.2041.22° 2.32+1.23° 2.05+1.13¢ 432"
Texture 2.64%0.02° 2.71£0.20° 2.78£0.21° 2.18+0.12¢ 1.38+0.13¢ 412"
Crispness 2.68+1.23% 2.81£1.32* 2.75+1.33* 2.161.50° 1.3541.51° 434"
Overall acceptability 3.13+1.05° 3.35+1.02° 3.50+1.04° 3.24%1.31° 3.00+1.02° 523"

" Samples are same as in Table 1.

? Means in each row with different superscript letters are significantly different(p<0.05) by Duncan's multiple range test.

* p<0.01.
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Fig. 1. Changes of acid value in lipid extracted from coo-
kies during the storage at 30C.
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Fig. 3. Changes of TBA value in lipid extracted from coo-
kies during the storage at 30T.
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