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Quality Characteristics of Cookies with Brown Rice Flour

Mi-Hye Lee, Myung Suk Oh*
Deptartment of Food and Nutrition, The Catholic University of Korea

Abstract

The quality characteristics of cookies containing brown rice flour, which has a greater variety of functional components than
wheat flour, were studied. The results of the pasting properties shows that the inclusion of brown rice flour to the wheat flour-
mixture did not affect the pasting temperature for up to 30% inclusion. The total dietary fiber and total polyphenol content
increased and color of the cookies became darker with increasing brown rice flour content. According to the results from TA on
texture, the hardness decreased and the crispness increased significantly(p<0.001, p<0.05, respectively) with increasing brown
rice flour content. From the acceptance test, the aroma and texture of the cookies with added brown rice flour were
significantly(p<0.001) lower than those of the wheat flour cookies. However, the appearance, taste, and overall acceptance of
the cookies with added brown rice flour did not differ significantly from those of the wheat flour cookies. According to the results
from the sensory evaluation, the savory aroma of the cookie with 30% brown rice flour was significantly strong(p<0.001). The
brown rice flavor of the cookies with brown rice flour was significantly stronger(p<0.001) than that of the wheat flour cookie, but
there were no significant differences among the cookies with brown rice flour in it. The crispness of the cookies increased
significantly(p<0.001) with the inclusion of brown rice flour in the mixture, especially for the mixture with 30% brown rice flour
which had the highest value of crispness among the cookies. The graininess and brown color of the cookies increased
significantly(p<0.001) with increasing brown rice flour content, especially for the mixture with 30% brown rice flour which had

the highest values among the cookies.
Key Words : brown rice, cookie, quality characteristics
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(octacosanol) ¢ AejgddEdo] 5ol St o]
E Ao a4 9, e FdAHEA At
59 5277t o] 4¥AL Ut Mackeown-Eyssen
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1. Msixi=
H A APQH dul% 7= oA 2004 0] A
g Aoz w(£¢ 30335 ouiH)E TUstY =AY

(COMEC 3000, Japan)§ ol-gste] mE =AUt
ZAE Az Yg 7EY JER2 R (AL
Korea), £ E Y (Crisco, The J. M. Smucker
company, USA), #7ttH(A A&, Korea), A=t
(CJFEEA2H Korea)d AHE-8H3it).

2. do|7t2e Mz

E4Y AulS 33 SAse] ol A 247 BV1E A
A% T BA7)(FEYAFM-909T, (F)AAH],
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R R OhE 18 B By Yol £2 7192 4

& oA & E45HIT. ol & 40 mesh Ao AT
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3. E0(7tRL| o g 535 E4
3.1 RVAE o83 HJ=EA4
W7ol |n|7kRE 0, 10, 20, 30, 50, 100% H| &2
AR dr7bE W7 WriRAg Y] F=EASE AACC
Method 61-02(American Association of Cereal
Chenists 2000)°] ¢ 3o RVA(Rapid Visco
Analyzer, Newport Scientific, RVA-3D+,
Australia)& ol-&sto] ZAslqich. zh Al =(H7IFY +
14.02%, AW7FRY E 20.04%) = AE VIEeR
14% =7t Heg Hzsigon, FH2ee 187 50T
£ FABIL, 95T7HA] 120 /ming] $E2 2LEg A5 A
71? 2% 30% B¢ 95CE A4, 12T/min® £=& 50
= 6}70”153—? 50CelA 287 fA8le] He
THE ‘RiEP. dolzl FeIdHe2REH TIHAZE
(initial pasting temperature), # 1 =(peak
v1scos1ty P), A =(holding strength, 95ToA 2
30&3+ OZ]A]Z_I Zol dx H), HFHYE(final
Viscosity, Mg &4t ol ZSAFLERH

breakdown(P-H), setback(F—-P), consistency(F-H)

UE Ao

3.2 A|AFAIEH7|(DSOE |83 €4 &4

WrtE Fn|7HEE 0, 10, 20, 30, 50, 100% H|&2
A zZF Al et Bol 1:27F HEE sto] £ 15 mg9
sampled ¥FulE MWoll Y P53t T H2oA 17
F2 sk oh-g A AFAE 7] (Netzsch DSC 200PC,
Germany)& AH&-ste] 71838t 784 %= 35CHE
100C7H4 10T /ming] £E2 7}Y45te] a2 A A
1, o]Z2FE 27]L%(onset temperature, Tg), I I
% (peak temperature, Tp), F Z & & (end
temperature, Tg)?} A2 T (enthalpy, AH)E 355
t} Reference®+= empty aluminium pang AH&sH4
i, 7]1718] B §§5E 41 Ue dEIn)S AHEs)
%A tHChoi 2002).

4. o7t M7t 2719 M=

HAuj7}7 47t F7)9) wiEhe|-&-2 (Table 13} 2ol 3t
QL F7] ARE AACC Method 10-50D(American
Association of Cereal Chemists 2000)8 H&slo] A}
3t R E 7SR 2 ARE AL 2o &
EYL ¥4 & A= EdH(Any-Mix, EGS,
Germany)g °©]&3t] 287 AP 7| & Hof Q=

A& DRFHOR ATSHA FolUn frtueorE ¥



<Table 1> Formula for cookies with varied levels of brown rice

flour

Ingredients Replacement level of brown rice flour (%6)

® 0 10 20 30

Flour 180 162 144 126

Brown rice flour 0 18 36 54

Shortening 110 110 110 110

Sugar powder 80 80 80 80

Egg york 18 18 18 18

U ohA] 287 ST v 1R FH02
AREHA Fol H oS AR =225 ¥ opA] 183t
gastct, 2o vlgl 23] A2 ddv| 7k 2k
10, 20, 30% &34t% B E mixE @1 1 RFH02
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2 AT o]3e Hol MA -18T WYl 24
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5. F7|9 YHtHZ

710 AUt EL AACC E&YH (American
Association of Cereal Chemists 2000)°] ute} &4 3}
Gt SEEHS dYE7tEdRYoR o9 25 mmHg,
2% 135CoA 33X FANME AR (Isotemp®
Vacuum oven model 281, Fisher Scientific
Company, USA)E ZAzsto] At} ET=FS
550C9 #H7]Z(Muffle furnace FM38 source,
Yamato scientific, Japan)olA 2417t 3)3}AA &4}
R, zohwA ek ol B4 7](Kjeldahl Line B-
414/K-435/B-324, BOUCHI, Switzerland)& &4}
Qo 22 FEFL AFAYFE7](Universal
Extraction System B-811, BOUCHI, Switzerland)
£ ol§3ste], 2Hf+= H/FF%71(Dosi-Fiber, J.P.
Selecta. S.A., Spain)& ©]-&3lo] ZA319ct BalE
2 A 7Y FZ 100%E stof R} )& 2wl 27
H 59 TR %) AA st A4tstgich

6. 7|9 7lsd H&2
Hu7FE H7F F7]of] $HE F Aolda9 TdES 4
A A EAEHEKEFDA 2003)0) 23] £-45tAct.
ZHz9 ¥k Folin—-Ciocalteau(Zoecklein
1990)& WHEF st ZEAston, A" F3=+
gallic acid& ©|-83t 23 Aoz HE st
o mg/g GAE(gallic acid equivalent)® UEFY ST
(Kim 5 2004).
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7. #7lol M

Hul7kg H7b #7149 MEs AAA(ZE-2000,
Nippon Deshoku Industries Co., Ltd, Japan)& A}
235}to] L(lightness), al(redness), b(yellowness) &<
Faldch, 2EMToEE WME(Y=77.18, X=76.09,
7=84.61)% A5ttt

8. 719 HEd
Hul7t2 A7l F7)9] HAA R4x(spread factor):
AACC method 10-50D(American Association of
Cereal Chemists 2000)& AR&3te] Ftatqict, HAA
Age YH[(mm)o] digt F71 67 Eol(mm)e] HE U
el ZFo 2 ofef} A& o] &3to] LRI
Width of a cookie(mm)

Spread factor = - x 100
Height of 6 cookies(mm)

9. F7/9| HAX

o7 H7t £719) FE(hardness)?t FAHA
(crispness)< Texture Analyzer(Model TX XT2,
Sable Micro System, England)& AHg-8to] &334
ot 272 (Table 2> ¥t} A= 12 F 1L
73388 V&SR 5t Yehfdl FARAE-E ez
Uty 9] 29| AeE st} el

<Table 2> Conditions for texture measurement of cookies with
varied levels of brown rice

Items Operation condition
Test type Return to Start
Measuring type  Measure Force in Compression

Plunger type 2 mm cylinder probe (using 5 kg load celD
Test speed 1.0 mm/s
Pre-test speed 3.0 mm/s
Post-test speed 5.0 mm/s
Distance 10.0 mm
Sample size 5cmX5 cm%0.8 cm

10. 2719 7|3&E ZA}

Anj7k 7t 7719 /5% 2k g dist 687
o oo o g o 2 WA EE Fo
wato] 2AshAleh Al2E A9 A A2 £7H 44l 4
Aol gob AFstgon, BE ARS H7h Atoje] U7h
AE 9Ja ASE AT 2 78 HEL o))
Ao, 1We A 4ee, THE A 288 Uehs
= sk

1, F7lo] B5ZA
A7k W7 719 wARAS gistol AlE et A
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<Table 3> RVA characteristics of the four suspension with varied levels of brown rice flour

Brown rice flour contents(%)

RVA 0 10 20 30 50 100 Frvalue
Initial pasting 61.82¢ 62.05bc 62.23bc 62.27b< 0248 64.152 10.00%
temp. (C) +0.14 +0.43 +0.42 +0.21 +0.48 +0.10 ’
Peak viscosity 471.67¢ 479.00d 482.00d 486.33¢ 500.67b 537.672 36471
([RVD) +2.89 +2.00 +2.00 +1.15 +2.08 +2.52 ’
Holding strength 224.33b¢ 219.00¢ 220.00° 227.00p¢ 233.67> 271.008 30,117
RV +6.03 +3.00 +7.81 +3.46 +1.15 +7.55 '
Final viscosity 442,672 421.670 406.33¢ 408.67¢ 405.00¢ 425.670 16.11%
(RVU) +11.02 +2.52 +1.53 +3.79 +1.00 +9.71 ‘
Breakdown 247.33¢ 260.00ab 262.003b 259.33b 267.00a 266.674b 10.18%*
@®RVD) +4.04 +1.00 +6.08 +3.06 +1.00 +5.13 '
Setback -29.00a -57.33b -75.67¢ -77.67¢ -95.67d -112.00¢ 83.00%
(RVD) +9.64 +3.79 +3.21 +3.21 +1.15 +7.21 '
Consistency 218.33 202.67b 186.33¢ 181.67¢ 171.33d 154.67¢ 60137+
RVD) +5.69 +4.62 +9.24 +0.58 +0.58 +3.51 )
D Mean+SD.

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

3 =+ significant at p<0.001.

F-5-& Vet ¥ E(peak viscosity)=
9] thA|&ol St
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o)z}
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T A s W ErA 1588 oieE WA, gl &
Azt g 5o BeAAE MBI duel Bk o
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o) L&-& HASE & ol 7t dAjH
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AL 2AR= 78 HEZ =S stglen 140 7}
THEpE et oFFhE, T Tke s BT e

e =2 3} th(Stone & Sidel 1997).

12. AN

AEE T8 82 ArEL S
North Carolina, USA)E o|&3lo] EAHEA(ANOVA)
3} Duncan’ s multiple range testZ A& A5t
AqAi, 71AA Aot BeAAAT Aol FHAE
Pearson®] A4 %A (Pearson’ s correlation) 42 &
st} A5-5H3lTHSAS, 2005).

AS(SAS 9.1, Cary,
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1. §O7tEe| &l e
1.1 RVAE o] 83 =54
RVA©] gt &nl7p2 H7F Wrks dEtlo] J= 54
L (Table 33} Zt}, Z3HALE(initial pasting
temperature)= 273 dul 30% H7H7HA= #4Y
27F Qigiont, 50, 100% du] H7bEo A foAlos S
7¥ste] do| 30% AWM= Esk o] GRS UA[A]

0x

IS

oy FAHZ(holding strength)= &Au|7FE7F 100%
A" FellAnt FejHeg F7Hp0.00DskeE v
2| Z - Z(final viscosity)= @7} A7kEo] glxtR
o} W2 ke ety |y EoA AP EE W gt
9l breakdown-> ¥h5o] 7FAEHA HEo W3}t A5
vet s A, dizgel vls] dn7tE A7ktol 9
oz Z7Hp0.00)3k] #n|7tFe] HrtE 7HEo] o]
2o e o Ao W3} Zo] Ax= AL & 4 U
t} Setback® consistencys Ztz HFH=-FIHE
HEFAE-FAP L BR k3T UHE HFH=
o] A7\of wpe} L gho] AAE M 1 gho] ZropA S 3}
7t & dojd-g oJujdtth(Fukai & 1997). (Table 3)°
A setback} consistency+ An|7hEo] HrigFo] 7t
L2 SolHog 7”\(p<0 001)8}= AL Hol duo
759 7R k3t Ad"EE UeWSlth Lee T
(2002)2 #u]7pe] HIHEL} breakdown Fhol Bt
29 JAHET §oHoR ol 91, Lee 5(1979)
2 UrpRe; AVt B3Eo HEEA AFolA Ao H
ZtgFol SR HAEE SUbehe AE Rtk
of E AY Aibofa Hul7bE HUbFo] izl B

1A% breakdown o] HH O R FUtshs A o

A5k,

Nt
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1.2 AAEAFEH7)(DSOE ol 83 d3 &4

A ZFEAE R ZH(DSC)0l &gt doj7ke 7 EWohE
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<Table 4> DSC properties of the flour suspension with varied levels of brown rice flour

Brown rice flour contents(%)

bse 0 10 20 30 50 100 Fevalue
To 47.0% 46075 46.60P 46.67° 49.208 50.102

o) +0.50 +0.71 +£0.56 +0.55 +0.66 +0.46 23,92+
Ty 58.43¢ 59.170¢ 50.17b¢ 59.37b 61274 61774

o) +0.64 +£0.49 +£0.15 +051 +£0.47 +0.15 27.01%
Te 65.10¢ 65.800 65.90b 66.13 66.13b G827

§o) +0.44 +0.17 +0.20 +0.32 +0.25 +0.21 43.94%
4H 427 402 5.03 4.80 4.12 4.75
® +1.26 +0.89 +095 +£0.59 +0.33 +£0.28 0.69

D Tq : onset temperature, Tp : peak temperature, T : end temperature, 4H : enthalpy

2) Mean+SD.

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

4+ significant at p<0.001.

233 Au7hE 10, 20, 30% A7k Arolof] 229l A}
ol& Ho|x] ¢krovt 50% H7bEI 100% HitEL &
7+ 49.20T, 50.10CE tj2tol| v]slo] {ojxog =7}
5}of(p<0.001) RVAY ZspfA] L=Zxe}l dx)stdc
132 (peak temperature, Tp)= 58.43-61.77C At
o|Z #v|7}E H7te| whet 1 gho] et e, dRE
I AuZbE 10, 20% H7FE Aboldl= o)A AolE
Holz] okgtot #uj7ks 50% o4 M7t A] &3k F7t
£ EAH(p<0.001). TZ L= (end temperature, Tp)E
65.10-68.27C Atol® @An|7}Fe] H7to) wel 1 Frol
7ot dul7tE H7kt Aboldl= 50% H7HE7HA|
FAE ey A] gkokoy oy 100% 2+ T3t
7 e A cH(p0.001). ¥H=Ee] Bslo] Fadt oy
A& Yetgl= &4 des(enthalpy, AH)= &dn)7159
A7bR okt S7kshe AEE Bou, o3l Aol&
e R] oFobA] Eoj7kR U2 AR s3to o W
FE A7t £aE= AL ohYdhe AL veRITh
olFo g dnrtE Hrtes 30% /A E £5ke] x4o)
A9 Ueha] ¢kon 50% oj4ke] #uj7tR H7h Al &
3to] A o] gHAlshA vepdota g 4= o)

=

H7h 27]9) QuHAEL (Table 5)9F Atk

S5 g RTo] 1.229%0]1 #u]7FE 10, 20, 30%

% 7+1.29, 1.67, 2.09%2 #u|7}80] 2 7ako]
[o]

o

Al A7hE du7hRe) 2 3E(20.04%)0] WoHR
F(14.02%) 2}t 7] fjRol z}ols] Zy|o] 4n
T %7 Uehd Ao g AzbEc xuhwz e o)
5.44%, @07} 10, 20, 30% A7hgo] Z+zt 5,22,
5.19, 5.31%% 27| Au|7t: M7 fodes
EXTHP0.001). 2A YT} ehohd ghe gzt @
o|7hE 7R bl R ApolE vt A ekglet, 3

¢

<Table 5> Proximate composition of cookies with varied levels of
brown rice flour

Brown rice flour contents (96)

Composition 0 0 20 20 F-value
Moo [0 10 Yoo sors PF
Crude Protein(%) i‘(l)k.lg; §§20C8 z(l)%cz ig.l(; 20.34*
Crude Fat®0) i76.231ss i7(f378 i6(5.9372 i66.9482 025
avobyiretd 7% 5% oo s0m 7

a0 000 Lom toor sons T
D Mean % SD.

2 Means in each row with different letters are significantly
different(p<0.05) by Duncan’s multiple range test.
3) ** significant at p<0.001

Boghero gizo] 0,29, €0|7kE 10, 20, 30%H 7}
o] Z}7} 0.37, 0.43, 0.49%2 tjF7o| vlg] &nj7}&2o)

TR g Frketal=ul(p<0.001)
uoj= R4 % o] WrtRET £Y] fiFog

el

3. #7919 7lsd 8=

ol Aol df, 2o E3E 59 7154 Lol
FRIEZ FuZts 7R )% o)E 7 dEe
ol $7HE AoE A7bEY (Figure Dol duj7t&
Bk #7019 % Aol4e B & Bells B w
Yotk W 100% 27190 ghE2e) & Holde Bt
o] 1.7%1Hl, @u|7FE 10, 20, 30% W7hEol z+zh 1.80,
2.31, 2.89%2 Hn7}2o] Hrlro] Z7hE42 3 Aol
Ao FFE Srete S 2T olx dEnrtRy
Aol df TR oF 7.77%2 WY 3.89%9 UrtEY
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050 === Total dietary fiber contents
.5

Total polyphenol contents

Total dietary fiber contents (g/100g) &
Total polyphenol contents (mg/g GAE)

=
8

0 10 20 30
Brown rice flour contents ()

<Figure 1> Total dietary fiber and total polyphenol contents of
cookies with varied levels of brown rice flour.

4.16%° ®l& FH3HA FrEol AeB=Z(Seo & Kim
1995) Au|7}27t Avbd 7719 & 4o df ko] 2
ol vish #A JEebd Ao g Azt

Au7ts HJ7t #7194 F EgHEe] e tixtol
1.39 mg/g GAESLZ #u|7H& 10, 20, 30% H7tato] 2zt
ZF1.76, 2.17, 2.45 mg/g GAE £, #u|7} 7 HrigFo] F
Mg dz2dd vl fYHeR FrstAT
(p<0.001), T F5& W1 9+ ferulic acid, p—
coumaric acid % hydrocinnamic acid 9 #H&ALE
g 2o] A=y chgA|e} 7 1ol ester &2 ether Z
dPPE 2232 d=d(Andreson 5 1999;
Kikuzaki 5 2002), o838t Hl=F2 o]FoA =
5o =2 *ﬂitﬁﬂi o]Foj7 &o] ;ujet F1], &
3, 1831 wfjopo] Exsta glong PATRE HIAY
= EX”"VHQ Az HolE Frige gy 719 & &4
=80l S/t AR AtgHM
ol49] T old e & ZEvE ZAZE Fu7tE
719l 714 *5‘—‘?——‘1 A9l H7yeko) wjg|ste} Frtst
& = o duprtE WA bt 71 AR s

Aekm o 4= e

grl

2%

bu e 3L
imlo

4. 3719 Mz
o7k b #7119 A% (Table 6)3 2o}, L
(hghtness)° ArpETro 2 AzHE gzl 71 & g
S 7ML, Au|rhE AviEre] S E 1 ghol AtobAl
"4’ KM (redness, a)¢t S E(yellowness, b)=
Q1 ApolE Koz fokth 919 AR Hu|rtF b
o] F7IEg |9l o] Fa} o] FYA = AL &+ 9

o} ol @9 ejiEel QU Wulel Ful 1ejm B

o % B

O

?;

39 o] Mo g Q3| 7|2 o] HMurH OB ojFe
A Zog Azk=Ech oj#dt A= Kim & Shin(2003)
o] @n|7tE Hvp Awo] it A-FtoA 2l UWIkE

100% AR @oj7k271 20% A7HE Alwre) Hert &
Aoz vHA Uehgths A% dAsttt, E3 Choi &

<Table 6> Colorimetric characteristics of cookies with varied
levels of brown rice flour

Brown rice flour contents (%)

Color value 5 0 0 30 F-value
. 7893 7726 7681 73510 _ |
+1.73 +1.09 +0.42 +5.70 ’
-0. -1, -0. -1.
a 75 1.42 0.81 1.20 137

+0.70 +096 +£082 +078

b 23.74 23,62 23.95 2267 144
+1.19 +0.81 +0.67  +236 )

1) Mean +SD.

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

3) ** significant at p<0.01.

Kim(1993)% @0} A7to] ol5t wal7|o] EAEA 0] Bl
Aol 4 Ar7HRe) Wil S7bgtel atet W7o o
=7h folor dopx A%e Ushity s,
Kee 5(2000) 914] o) 47} 34 AzA) Adel o
=7} 4% GolAe A tEhi ek Haste] |ulvh
S7h R4S Fr)0) WEsh AR ol Arts X AT
oF x5}t

5. #7/9 mEd

#u|7kE A7F F719 #1344 (Table 7H3t Zh, Y
Hl(width)& #0718 10% H7bE The] du|7kE 20,
30% H7REEY A2 AT g2 3t Hrht o]
= FYAQ ZolE YeplA Gttt F7] 6709 =0l
(thickness) WEwto] Hls) H7bdto]l oy oz vk
tH(p<0.01). 919 A#H}E o] §sto] HAA(spread
factor)& AAMSH A3t Fo) o)A kot Humrte A
7t2 719 HyAdo] F718ke . Kim(2002)2 ¥
sEu]E 7R #7719 FHEAAATFNA EERSEn
A7) St RE #7119 HR4ol SUkstrt Hilst
o] E A+te} vlxdt Aatg vEhilch B v
o] g 2dEe Aoz, Fo Sofidnt HgAdo] o
9 yropa] wtEo] Uz E7} oty wel 5o Bash
AR A=E 7HAR) £ o 5 yAo] FopA A =u wk
ZY RO eeE HyAo] FolXutal ghrk(Lee
%5 2002; Park & 2005; Kim % 2002a; Kim
2002b). 13t 2 AFolA = R0 A 22
279 BN 4 AT Au7tR HUtE 2R
gFol F7IREd HAGA 47 ARt ojgL A
Kang & Kim(2005)2] AXJARE d715t AR7)s48
719] £4 B4 AFoME dolHed], FAIARA da
S AR M7V} wopd g eRokeFo] o HA
Ajo] AoATHE itk Han $(2004)% ZAPEE S A
71gt 71eA F719 B4 54 A4 gAEA vHRY
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<Table 7> Spread factor of cookies with varied levels of brown

rice flour
Properies Brown rice flour contents (%) Fvalue
0 10 20 30

Width 49.40>  4895b 49552 49.802 4334
(mm) +0.97 +0.62 +0.60 +0.48 ’

Thickness 53.852  50.54b  4982b  49.35b 5.14%
(mm) +3.67 +1.43 +0.73 +1.80 '
Spread 9.20 9.70 9.95 10.11 136
factor +057  +049  £030  £0.53 )

1) Mean £ SD.

2) Means in each row with different letters are significantly
different(p<0.05) by Duncan’s multiple range test.
3) ** significant at p<0.01.

Wrleke] Z7KE4E 219 B | SRl F70H%

7o) W4l FrkETHe ATE Ak, o)k wAR
o AREA BAY PERE ARt Firol At
WE AZ A WRY 232U YAL Pajeb) uEoz
AR S,

6. 7712 HAX

Texture Analyzers o|-&3t &7} A7) Fv])9 H
A3 Z2AATE (Table 83 7t} A= (hardness)s
2ol )8 Bolhee) Hriao] BolHes HoHo
2 st tH(pc0.001). HA - (crispness)E 2T
of "] dul7tR H7beol foHer Frtstlont
(p<0.05) Hu|7}F F7hEE Aolo M= §94¢l atol&E
wolx] glsreh, webd AviztRe Wikl s
A7} B33 oloh vRo] RAHA0] S715lo] 7719
2ol R AN v gHAE Ao Yoyt
th. Lee 5(2002)2 A& A7Ist #7171 BelE H7ist
2710] Hla) AR Wb el ol Aoz 4

&o| F7t 7719 FH 091

Kim $(2002b)& 7154 &2 A7tet 779 A7t o
T 4ol F7MeeE Wi £t
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% vl HrhEe) sEEEel o W As His
71 W EdFe] o BUd dvl
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7. 719 7|5= EA

Fu7}E A7t 7719 7185 2AF Ak (Table 90l
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oz ot ZAZsH Fito] 2AZ} 7|T ko] Yt
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<Table 9> Sensory acceptance of cookies with varied levels of
brown rice flour

Brown rice flour contents (%)

BHge] we Ae Bt fEoR AZEnT s, o s gy Falue
4.01 4.01 4.06 4.09
Appearance 0.09
i e wi - £1. +0. +0. +0.
<Table 8> Textural properties of cookies with varied levels of Z; 1034 5249: ;2291)3 ;869b6
n rice f ) ' ' ' o
brown rice flour Aroma 4 g49 109 +112  £103 0L
Brown rice flour contents (%) 3.88 3.54 372 4.00
Textu F-
extures 0 10 20 30 value Taste +130 131 4131 +139
Hardness 623722 541.66b  452.13¢  415.60d 491a 3.89b 4.38b 4.28b
2 , 223 * N b * *kk
©® +2231 2010 42273 +2430 2030 Textuwre 16 4151 +131 4141 O
Crispness 3.27b 433 4.402 4.472 3.80¢ Overall 3.97 3.69 3.82 4.07 64
(peak number) +1.33  +£098 +091 +1.25 ' acceptance  +1.11 #1100 +104 +1.07 L
D Mean +SD. D Mean+SD.

2 Means in each row with different letters are significantly
different(p<0.05) by Duncan’s multiple range test.
3) * = significant at p<0.03, p<0.001, respectively.

2 Means in each row with different letters are significantly
different(p<0.05) by Duncan’s multiple range test.
3 =+ significant at p<0.001.
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QzEEIT), olAre® Hnlzhe Holo] ole) wkib z7tol
Qzzuc) 7550t AetetAnt o), %, Auky sjs%
AL 8 Hol7h UehA] o] dn|stE M7l

27|35 ol 309714 ] H7AL 2Hol7} Yt

k

8. F7(9 HsHA

o7k F7F 7719 Bsd 548 (Table 1007} 2
o}, F4:3F &(savory aroma)S @U7HE 30% 70t
of FoHe 2 7MY oS #(p<0.00D) THE #E o=
FYAQ Aol 5 HolA] ottt Hk(sweetness)S HE
o] 7P = oA ol Kol ogta, Hul
SHbrown rice flavor)> ti2of vld] du|7p29] A7}t
2 fo¥oz AHOU(p<0.001) H7HE Abololl z}o]
7F 9t A= (hardness)= 714 Fx Ao} vpxbt
A2 Fu|7tFe] H7tE gastglou, W7o et F
3t FAE UEUAd VAE FE Aatet g B
BAA A= S22 e o, RA-A
(crispness)< 7IAA FA-A Al uprlA 2§y
7429 Hrta Frkshgl o, #ulzkE 30% AH7E Al /-4
Ho g 713 & & YeR Ath(p0.001). AgtollM A=
= A7 A=E vetds 2723 AX(graininess)=
|7t ge] Hrbgo] SUEEE oo r Frtetgle
o H7h Yol e 30% Hbdol Y8R B2 S
7Fchp<0.001), 719 24 Az (brown color)e &
u) 7129 Hrtee] St E fodo g Frtste] Mz
o] A& AL Ut o=t A7 FolAE 30% A
7ol fod g g2 7S UEhyAtH(p<0.001). °|H

<Table 10> Sensory characteristics of cookies with varied levels
of brown rice flour

Sensory Brown rice flour contents (%)
. F-value
properties 0 10 20 30
Savory aroma  3.77b 3.46b 3.75b 5.58a
+136 +120 +£129 £100 772

Sweetness 4.43 3.50 4.07 3.69
+1.16 +1.29 +0.92 +0.95 1.99
Brownrice  3.23P 4.542 4,532 5.232
flavor +1.24 +0.52 +0.78 +0.83 11.75*
Hardness 3.00 2.62 2.45 2.25
+0.63 +0.65 +0.52 +1.04 1.37
Crispness 2.54b 3.08b 3.00b 4.23
+0.66 +0.76 +0.60 +1.01 11.10**
Graininess 2.46¢ 4.64b 4.55b 5.462
+0.97 +0.81 +0.52 +0.52 39.10"*
Brown color  2.78¢ 3.73b 3.33bc 4332
+0.83 +0.47 +0.50 +0.71

9.62***

s 724 Az At MR Yyt du7tEY Hrisko]
F2 skl o] ofR x| Ayt dA|sHTh
2 AR H7E dojus BeA SA4WIe
10% A7FE3} 20% H7hE2 g2 2 Zpoj7h glo

o 313t Afo|7} YEhE R 20%0]3F H7t7t
uhRst Aog AzZhEh Choi(2001)+ WHoldujEg
Aol M7 off 30%°15k7t vl Eitt L 3F9l o, Lee
5(1979)2 AHAHA A HIFRE 20 E7M A= FEA
st glo] gixE4 ki 3FI Yoo & Kang(2005)2
715 B7IEE 20% 7] AlE Ao ¥ &Aool gl

shof 2 Qlqol §AIE AT YehgiT

r

9. &
(Table 1ol #u7HE 7} 719 #ed 54 23
oF 71A1A 227 % Ameke] BAS vl 71A1H

A A= B B F dud, 2R e 52 &

22 AEE ArvtE A7l Fvhshe 1 9

FY

48] Ve olr] WEo.s AzkEc,

<Table 11> Correlation coefficients between each sensory
characteristics and mechanical characteristics

Sensory Characteristics

D Mean=SD.

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

3) ¥ significant at p<0.001.

Mechanical
Hard ! .
charac-  SavorySweet Brown -ness Crisp Graini Brown
teristics aroma -ness  rice -ness -ness  color
flavor
Mechani
echanical ) Jco 015 10607 0.34* 0.50" 075 053
hardness
Mechani
echanical ' 011 026 013 -027 029 037 048"
crispness
L 031 -024 -042* 002 -054* -039* -036
a -0.24 003 -022 003 -004 -034 -0.01
b -0.23 -0.50* -0.10 -0.14 -021 -004 -0.22

D+ o+ e gionificant at p<0.05, p<0.01, p<0.001, respectively.

zsjo] o] W2 EAEAS 2ABLA
RVA, DSColl 3t 23154 54 23 dvprhs y7t
£ 30% $E7tA AR satewo YIS

An|712 Arhgo] Z7HASE uldstel Sobstich M
= Aul7he Avhae] 27Ha4E el s Lol
oFA(p<0.01) XL AL B, 7719 WAL
S50l ghor} WustR WrhE S99 TAS
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