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Abstract

This study was conducted to investigate the effect of chestnut inner shell powder on antioxidant activity and the quality

characteristics of cookies. Cookies were prepared with different amounts of chestnut inner shell powder(in ratios of 0, 0.5,

1, 3 and 5% to the flour quantity). The antioxidant activity was estimated by DPPH free radical scavenging activity and

the total phenol content in chestnut inner shell powder and cookies. For analyzing quality characteristics, bulk density and

pH of the dough, spread factor, loss rate, leavening rate, color, texture profile analysis, and sensory evaluations were

measured. The spread ratio, a values, total phenol contents and DPPH free radical scavenging activity of cookies significantly

increased with increasing chestnut inner shell powder(p<0.001), while the pH of the dough, L values and b values of the

cookies significantly decreased with increasing chestnut inner shell powder content(p<0.001). The consumer acceptability

score for the 3% chestnut inner shell cookie groups ranked significantly higher(p<0.01) than those of the other groups in

overall preference, flavor, taste and color. From these results, we suggest that chestnut inner shell is a good ingredient for

increasing the consumer acceptability and the functionality of cookies.
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Table 1. Ingredients of chestnut inner shell cookies (g)

Chestnut inner shell cookies(%)

Ingredients

Control 0.5 1 3 5
Flour 100 99.5 99 97 95
Chestnut inner shell 0 0.5 1 3 5
Butter 65 65 65 65 65
Sugar 30 30 30 30 30
Egg 12 12 12 12 12
Salt 0.5 0.5 0.5 0.5 0.5

Lim 5Q009)2] A4S nstel Azsigich AL o
B, 4%, 238 HF=7](model K5SS, kitchen Aid Co., Joseph,
Michigan, USA)o]| Yol 2xto 2 ZFA|7|3, S22 33]9
tro] WoulA SE3 ERl] 29 AR WEst o
71 Az 2 U 65 6 93 2 5
A LAIZE FAAR FAAZ MRS S m FAR BE
A 40 me] Y& 7] =2 "Wo| FFste] 1709 gg
(G-501P, LG, Seoul, Korea)ol| A 1287} Lt gAE 7]
£ AedA 147 By Fol Ayl ARz ol gakalrt
3. 81 2y

2} 70| 5 His

SR A St 8y =

i

ol

—_

%

) Al M

€1 B 1 gof ethanol 99 mME 7}8taL, 24X17H207C) &
oF 100 rppm .2 shaking incubator(SI-900R, Jeio Tech, Kimpo,
Korea)o| 4] &3+ o 2fofE 2uf) 3l45to] A|RH o2 ARG
AT, F7]= 10 gofl ethanol 2 90 mlS 7}3}e] 24X]7H20C)
59 100 rpm 2.2 shaking incubatorol| A &3t & o] 1}5}o]
ANaH oz ARSIt

v b
2]

2) & H= setE &tE £
% ¥ 3FHE9 3L Folin-Denis’s phenol method(Swain

T 1959)°] &3te] SABITE ARH 150 pbof] 2,400 18]
Z5429} 2 N Folin-Ciocalteu reagent 150 & 713t & 387+
HF2]8} 2L, 1 N sodium carbonate(NaCOs) 300 E 7}5te]
a0 A 2417 FF WESAIXL § 725 oA FBE=E 5785
Aot FFEZZ gallic acid(Sigma Chemical Co.)E AF&-3}¢]
AFAE 2% 3 & Eguls A2 A= 100 g 59 mg
gallic acid(mg GAE/100 g)&2 YeERfAch AL 335] HiEs)
o P FEAUAE YRl AT

3) EHAlsl M =X
F719] DPPH 22 2752 223} &3] H7RE 39
Al Bl a2 R T FAEeE 8432 Lee 5(2007b)<]




226

HiHof w} DPPH(1,1-diphenyl-2-picrylhydrazyl) radicalo] tj
g 2AGES Sk v, EAETE S AR 4 mlo
DPPH solution(1.5x10 %) 1 m(E 7}3te] mukst oS Ao
A 30EZE 2] F 517 ol A FFEE ST AIRH
Al LS 713 g2 o] LTS 3 2335} DPPH
free radical J%S‘M < HEEE Yehfgla, 33] sty
B 2EURFE YR STk

4. 21| F7|9| FEEI}

ol b

o

1) 59| 2=, pH
7 HPwPJ Pzl 50 ml AR o)
Wi 5 go] ZyHIRS WS i Soju BuE ZA 5}
Hh=o] Rajo] gk FA 9 H](g/m@)i 74]40}3-1;}_ pHE

J|)|I

22530 e

£ 5 g3t 54 45 mlE Y wEHA]Z] & o] I Whatman
NO. 2)3t oJ9-& pH meter(Corning 340, Mettler Toledo, UK)Z2

=73tk §hEe] Wx, pHE 7H7t 5314 EAsch

2 7l 48 &%
719 FEAFS AR | & HYH SFEEFUMBAS

Moisture Analyzer, Ohaus Corporation, SWITZERLAND)S A}
g3j0] FPoAon, 2 APL 53] wEsi] de BRU
¥ #2292 YeEhf ok

3) F719] WA, £AE UWHE =H

F719] YA As(spread factor)= T719] ()} T
7] 670¢] =ol(mm)E 2+ 5% F AACC Method 10-50D<]
v (American Association of Cereal Chemists 2000)2 ©]-8-3}F
S 7719 44 7] hE e W) 1 Lolg =
A3 5 Zzte] 2712 902 B4 A7 oA 238 2L 5
Hke AT Fke 67)e)
2718 22 Bolge Folg 24T T A Hot e
SAE vl0] A WolgE] BolE 24 B SAF 2
ZF 6202 iro] FaighS Atk SHUEN WHES 7719
7] A 2 5tz % ALY S 4 SH51
a2 Zolof gt &R 4SS 53] e S5kl

Soread factor— 121 670l gk B 8 ol(m)
pread factor === 2" nel oher Wt 7] (mm)
7] A & 3t o =¥ 2Kg)
Loss rate = 7] A wE 3t o =Ky 0
Leavening rate— B2 A ol A@w F719 3 Mg o
VIS TET 3] A 3o WxE AR 3% Ao

A E R FE A
4) 370 Mg =N
A= 240 A=A (Colorimeter, CR-300, Minolta Co., Osaka,
Japan)E- ©]-85}o] Lgklightness), agh(+red/ —green), bgk(+yellow/
blue)® ehflc AET %2 WATKstandard pltc)
©197.26, a=—0.07, b=+1.860].0.0, 2t AL 53] up
st P2 gk EEHEAE Ve Qi

5) F7|9| E=

A28 F7)9] 2R Texture Analyser(TA-XT2, Stable
Micro System Ltd., Haslemerd, UK)2 &7%3}o] 7] = (hardness)
= Ut It} Hardness+= I8 5 2|3 934 7|&
oz gom, 7 APFRE 258 WEste] AT gol B
FU BEAAE ehpsieh ARE 27 45 m, 0] 45
m=z &}, probe= 3 mn cylinder probeE AR} TE &
/511 74_9_

a3

pre-test speed 3.0 mm/sec, test speed 1.0 mm/sec, return
speed 5.0 mm/sec, test distance 3.0 mm, trigger force 5 g© 2 3}

%At

6) ZSZAL

AEY B 3089 HALR LSS e s
4 9 BolEse) o) Agelel, SRS AR

s w7tol Ysbl stk A=e) Brhe Az 14
o T AL ol 4RI, ARMBE USES o] galo]
3] $Ah2 BASTE BE A2 B4l Agstel 74
HA=Ho 7 WeEAS BI7HES shgleh €A% 2713
73 45 cm, 0] 045 cm) ] F71E AN ZF]ogH 138 A
o Got ALHAT, o 7] ARS W o ke B2 G
= WrekEe stk AnlA) 7|5E BrlaEe Aukael 7]
3 T (overall preferance), 2|3 appearance), 3f(flavor),
22| Z(texture), M(color) 2= A - Frk: 74, v Aok 13
o2 9w, EAFEY HIAFLE §e thastringent taste),
7%}t 3Koily flavor), 1143t Bhroasted nutty), 4171 9] =7
(after taste)S o} Zsieh: 74, of ofFsith: 1322 53tk

K taste),

5. SHAz|

B Ao nE Aile EAEAE =2 73 SPSS 120
£ o83t Htt %j}ﬁ UEh ok 2F Ad 7&4
FIA TS Yot EAMEA(ANOVAYS AAISHES
A HS S 2 Duncan's A AT

multiple range testE

2t g
1. 20 221 F719| & W= EEE 2
ol

23] 7719 % v 23120} kS Fig. 10 AASaATh



Vol. 25, No. 2(2012)

Total phenol content (mg GAE/100g)

control 0.5 1 3 5

Level of chestnut inner shell powder(%)

Fig. 1. Content of total phenol in chestnut inner shell
cookies. Different superscripts(a—~c) indicate significant diffe-
rences at p<0.001 by Duncan's multiple range test.
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DPPH radical scavenging activity(%)

control 0.5 1 3 5

Level of chestnut inner shell powder(%)
Fig. 2. DPPH radical scavenging activity of chestnut inner

shell cookies. Different superscripts(a—~d) indicate significant

differences at p<0.001 by Duncan's multiple range test.
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Table 2. Quality characteristics of cookies prepared with different addition of chestnut inner shell powder

Chestnut inner shell cookies(%)

Item F-value
Control 0.5 1 3 5

Bulk density(g/m¢) 1.18+0.05 1.20+0.01 1.22+0.02 1.22+0.02 1.23+0.01 0.87
pH 6.21+0.08" 5.87+0.09" 5.8240.06" 5.78+0.02" 5.77+0.06" 15.16%%*
Moisture contents(%) 3.100.08 3.22+0.22 3.45+0.08 3.41+0.23 3.47+0.07 330
Spread ratio(%) 6.22+0.07° 6.13+0.03" 6.09+0.03" 6.15+0.02° 6.16+0.02° 8.96%**
Loss rate(%) 11.37+0.78 11.79+0.42 11.56+0.57 11.87+0.52 11.36+0.67 0.73
Leavening rate(%) 100.00+7.85 91.40+3.74 93.86+3.92 91.23+4.80 95.6144.80 238

L value 79.49+0.97° 75.63+0.70° 71.37+1.03° 65.92+0.61° 61.47+0.78"  1,532.93%%x
Color a value —2.55+0.42" —0.15+0.10° 2.20+0.44° 5.99+0.32° 7.98+0.29°  3,293.65%%*

b value 31.13+0.85° 28.28+0.69° 27.04+0.94° 23.29+0.81° 21.6240.62°  560.50%%*
Hardness L,131.71£17020  1,123.794217.49  1,170.034266.64  1207.834217.15  1,232.29+307.74 0.74

D Mean+S.D.(n=5, but n=25 for hardness), ***p<0.001.

? Different superscripts(a-e) in a row indicate significant differences at p<0.05 by Duncan's multiple range test.
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Table 3. Sensory evaluation of cookies prepared with different addition of chestnut inner shell powder

Chestnut inner shell cookies(%o)

F-value
Control 0.5 1 3 5
Overall preference  4.13+0.35" 4.38+0.52" 4.86+0.69" 6.00+0.53° 47540.71°  12.73%x
Appearance 4.38+0.74 4.25+0.46 4.57+0.98 5.50+0.93 4.50+1.41 2.16
Consumer Flavor 4.130.35" 4.00+0.93" 5.00+1.05 5.63+0.74" 5.25+0.71° 6.76%%*
acceptability ~ Taste 4.13+0.35" 4.38+0.52" 5.00+0.58" 5.63+0.74" 5.13+0.64° 8.56%
Texture 4.38+0.74 4.50+0.76 4.63+0.74 4.88+0.83 4.75+0.71 0.54
Color 4.1340.35" 4.25+0.46° 4.63+0.74™ 6.00+0.53° 5.13+0.99° 10,7975
Astringent taste 1.1340.35° 2.38+1.41" 3.00+£1.41™ 3.75+1.67™ 4.38+1.51° 6.91%%%
Characteristic ~ Oily flavor 5.88+0.99° 5.13+1.46" 5.00+£1.07™ 4.00£1.31" 3.63+1.41° 4.15%*
intensity rating Roasted nutty 3.88+1.25° 4.00+1.31* 5.00+0.53" 5.75+0.71° 5.88+0.64° 7.94%%%
After taste 3.25+1.28 3.88+1.46 4.13+1.13 4.50+0.93 4.88+0.99 223

Y Mean+S.D.(n=30), **p<0.01, ***p<0.001.

* Different superscripts(a~c) in a row indicate significant differences at p<0.05 by Duncan's multiple range test.
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