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Abstract

This study investigated color baley powder substituted for wheat flour in bread recipes with the amounts
of 0%, 5% 10%, 15% and 20% Color bardey powder consisted of 9.35% of moisture content, 9.37% of crude
protein, 1.64% of crude fat and 2.96% of crude ash. Water soluble dietary fiber is 3.21, insoluble dietary
fiber is 4.91, total dietary fiber content is 8.12, and B-glucan is 49.31. DPPH radical scavenging activity is
56.76%, total phenol content is 234.34. The farinograph measurement result of the bread made with color
bardey powder showed that consistency, water absorption, development time and time breakdown have
decreased. The alveogram measurement result of the bread made with color bardey powder showed that
overpressure, extensibility, swelling index and deformation energy have increased. The amylograph
measurement result of the bread made with color badey powder showed that peak viscosity, hot past viscosity
and breakdown have decreased. Baking loss and specific loaf volume have decreased as the color bardey
powder content increased. The chromaticity measurement result showed that the ‘L’ and ‘b’ of bread have
increased as the color barley powder content increased, while the chromatic ‘a’ value increased. The texture
measurement result showed that the hardness and gumminess of bread have increased as the color badey
powder content increased. cohesiveness, springiness and chewiness have decreased. Overall preference scores
showed a high overall acceptability for the bread made with 10% color bardey powder.
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A& g9 400 unit)S 40~200 mg 33k
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of 294 DAA WEE T8t 1A 1
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6. Farinograph =&

Farinogram 54 =72 Farinogram-E(M81044,
Brabender Co., Ltd., Germany)& A}-8-3le] U
I} o] eIt JHEE =TS 300 g ¥
farinogram "ol YEP= curve?] Z-%©] 50010
F.U.(Farinogram Unit)ol] =2 wj7}2] F42&
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quality number®] #k= 53] WHE S 3te] ALk
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{Table 1> Formulas for pan bread with color badey powder
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7. Alveogram =&
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t}-23} 7to] 5191 thBollain C & Collar C 2004).
2 2 ZAEE 250205 g& hZ2TE s+ o]
2 io] gkl Bhaeo] 2.5%2] NaCl -9
= 23 wiEE ARk, W 2EE 240,
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T3 PR 9~123] F = Ee RS cis
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(Unit : g)
Ingredient Color barley powder content
Control CB 5 CB 10 CB 15 CB 20

Bread flour 100 95 90 85 80
Color barley powder 0 5 10 15 20
Egg 10 10 10 10 10
Butter 7 7 7 7 7
Sugar 7 7 7 7 7
Yeast 4 4 4 4 4
Milk 3 3 3 3 3
Salt 2 2 2 2 2
Yeast food 1 1 1 1 1
Water 50 50 50 50 50

CB 0- Content of color barley powder 0%
CB 5 - Content of color barley powder 5%
CB 10 - Content of color barley powder 10%
CB 15 - Content of color barley powder 15%
CB 20 - Content of color barley powder 20%
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Amylograph(ASG6, Brabender, Germany)<

AACC W (22-10)°l we} 65 go] Al5(14%4 %
71)E 450 mL S/l AEAIA bowlol|] ¥
bowl?] B AEEE 75 ppmo 2 24 ) Aty
S 137 1.2°C9] &R 30TAA 95T7HA] 71E
ataL o] Zdefell A 2583 FAIAIZ] 50T E
ZYA| 71 A &8} & (pasting temperature), 3| 3L
Z (peak viscosity), #1173 === (peak viscosity
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frasEe] B2 H7E 2O texture 5
ture analyser(CTA plus, Lloyd Co, England)E A}
|35te] Aol F4 Fi(cumb)= YEFIG
emx3 cm) .2 22}t 5% probes ©]-&dt] =
A5t o™, 7 E(hardness), -3-Fd(cohesiveness),
eF2d A (springiness), 2 (gumminess), 34
(chewiness)& 53] WHe S3jato] 1 gk Al
2319t} o] W texture analysis®] 7%
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fFaRe BT H} 4w F7] 48
(baking loss)< 571 7 Wk=e] F8F& S7ota, 12. J|ISE 2N
[ = Al7F & o] ZEkrl =5 . -
T HIARE Foll AlFe] T S o gaRE B 27} Awe] 7|55 AAls 4
zlo] = x| o] =ako - o 3] vhE = _ _ _ _
ol e TR RE $oB 53 I S =gy g azeleh sy = B A BA
=17 3 7l TEHEHIE ALLE] ©° A ‘_ =
Aota, i EEHAE AFESk] U 2 o] 913 AW Hlo] 9l 407 (22.38+1.5141, o]
{Table 2> Measurement conditions for texture analyser
Measurement Condition
Sample width 30 mm
Sample height 30 mm
Test mode and option TP.A
Test speed 100 mm/min
Compression 30%
Trigger type Auto
Probe 30 mm
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2} 267, EAF 149)S X5t ol ElA Agel
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X
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Folut Aful WY, e 7] 2oy A
EJ 2t ghol| wha} A Aol thEr] Wi
7T

N

l‘[[‘ fﬂf _|l

2 O ox0 PN

w2,
l'm

s

o N 4
fu
o=

2. AO|MRR} B-glucan =& Z1t
O}\ﬂia \:‘Ul—_/] /\101}\—1% lfL}ﬂ] ﬁ-‘/]’*‘f <Table

{Table 3> Proximate composition of color badey powder

2o 321 g/lOO g, %%*é 2lo]
g/lOO g, = 2ol g 8.1
o

=59 A4 v]al(Lee YT 2001) A<l A ‘/l“‘(l
2ol 539 g, B84 Aol 426 ¢ F
A 9.65 go 2 Yeldm =4 2 71 F
2ol gHaF M3KLee WI 1992) AA7-0lA
84 Aol 55 g, B84 2ol AR 48 g,

& Aol 103 g2 e o] & A7

FAaEe] 2ol #84 HoldR T 3.21
g100 g, B8/ 2ol f T 491 /100 g, &
2ol f e 8.12 ¢/100 g tha THE A}
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7h pERte ook e A Aol %4 21y
B3} go| Bl FE, A Ao £, /%
Z7 9 A Az uhal A AJRo) E}E 1w

wolal W & oA =e] Wi =
o & Afolzta ABZET

A H 2] Bl B-glucan =% Z = <Table
4>9} o) fFAEZ] Bde] Boglucan TS
4931 mg/ge® e Helek FAzle] B
-glucans ¥ 7}l o3t 83142 WsKLee YT
1996) AHollA] 2H2]e] B-glucan TS 50.7
mg, ZE2]9] B-glucan g2 39.4 mg, W EH ]2
B-glucan T2 32.7 mg= UERG, 24 9 |
A K 2]9] B-glucan Gum®] 54 Y] x(Sung JE
et al 1999) AFol|lA = ZH ]| B-glucan THEF
46 mg, 2129 B-glucan THFS 50 mgE YE}
Wtk ole B Ao faHe] B2o] Boglucan
S 4931 mg/gC. 2 AL AR UEhgth
ditA o 2 7do] gle AHe]rt dHe]d He]
B-glucan ¥Hafo] =11, AEZ] By ZE27} B
-glucan o] EL AHAow LA JAtHKim

MK & Pack JE 1997).

(Unit: %)

Sample Moisture

Crude protein Crude fat Crude ash

Color barley powder 9.35

9.37 1.64 2.96
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{Table 4> Dietary fiber and B-glucan contents of color badey powder

Sampl Soluble Insoluble Total Dietary B-glucan
ample

P (g/100 g) (g/100 g) fiber(g/100 g) (mg/g)
Color barley powder 321 491 8.12 49.31

3. MAS0Is & Hi=d sie= g

=& Zi

0

A H 2] B2 DPPH radical &7 &4 £
A¥= <Table 5>9F #th fAHZ] 2o
DPPH radical £271%< 56.76%% LERSTE &5
By, n fr18n FEE9 Filslen xx
g 2 Z]ukaE Akl v X 9 dKPark TS et al
2009) A-ollA ZHe] o] DPPH radical &~
AT 364 mg/%E - AT} tha Aol & YE
Wal, ik ARl A kel vla i
A(Hwang SH 2011) Aolla #Hz] Fato]
DPPH radical &A%< AEA 2AHE] 66.83
mg/%, AFA S AH2] 77.03 mgY, A9 &
B2l 66.17 mg/%s UYebSTh ol & A9 A
1 He] 2ol DPPH radical 22752 56.76% %
A zpolE B Bl i, Al 299
EG 715 uat 743 A 2tolE vERd
Ao AzHEnh

AR 2o F dE &% 24 die
<Table 5>¢} 2t} FAHe] 28 T va o
2 23434 mg/100 go & VEbTh wlsA sdHE

A

7} ZaluE AkstEArt Bel2]Ee] WAl
= 93} /A WeKBaik BK & Park EY 2010)
AFolA BHe]e] F FE TS 360 mg, FH
2le] & wE TS 440 mg, 2HE)9] F A=
o 350 mgo & B A9} tha 2ol S e}
WaL, AleE A Belo] 3113k E 7 (Song ES et
al 2005) AellA AE |0 F HE TS 164
mg, 2E2]e] F FE FFL 240 mg, FAH

3]

o] % iz TS 283 mgE UEhdET), o) B
A7) frue] TEe| F dE FFS 23434
mg/100gZ} AR A¥7E UERTh

4. Farinograph =& Z1}

Farinograph-2 30 CollA] WE=3t wf) A7) = 714
J(plasticity)Z} 3&/J(mobility)= 743t ®H=
HkE PAAITE v

% I, W AR 52

A el 44E ke 7]

1995).
LEERE

o
farinograph 2

S Hrlslo] Az 2w Bk
A3}= <Table 6> 2t) 21
R 2ds A7k AW Bk=e] consistency =
Z0] 58898 F.U.E 7 A Yebga 4
2] &2 H7FFe] S7FeE consistency = 7F
3lod 5% 7kl A 572.59 F.U., 10% &7}l
Al 55057 F.U., 15% Z7htollA 51228 F.U.,
20% Z7ktell A 483.02 F.U.E WA Yebsitt
Water absorption T 0] 65.15%%= %= ek
S H7MFo] S718<4-S water absorptione 7+
28k 5% 7l A 64.04%, 10% Z7koll A
63.31%, 15% 7oA 62.40%, 20% F 7kl
A 62.36%= A YEFSETE Development time
2o 8.33 min. O & %A YEREaL bkl
Z7}ekE 2 development times 743he] 5% 3
7Vl A 7.57 min., 10% F7FFolA 6.89min.,
15% 7kEolA 6.12 min., 20% d7FollA 5.27
min. &2 S UERGTE Stabilitys th3wo]

5

{Table 5> DPPH free radical scavenging activity and total phenolic contents of color badey powder

DPPH free radical
scavenging activity(%)

Sample

Total phenolic compound
(mg/100 g)

Color barley powder

56.76

234.34
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16.41 min., 5% 7kl A 16.31 min., 10% 37}
oA 1590 min., 15% F7keelA 15.81 min.,
20% FH7krollA 15.64 min 02 Fo]F ztol&
$le Aoz YEPGTE Time to breakdown< T
Z5*o] 1013.01 sec.2 =A UERaL H7bafol
Z7V&4= time breakdowns 7Haxsto] 5% 37}
ol 4] 947.54 sec., 10% A7kl A 835.99 sec.,
15% A7FaelA 79171 sec., 20% H7hr-ol|A]
744.70 sec.® 7| YEFSTE Tolerance index+
o] 22.64 F.U.E S vebskar 7ol
Z7}84E tolerance index= Z7F8k] 5% F7}
oA 2927 F.U,, 10% F7kolA] 34.57 F.U,
15% 7kl Al 42.69 F.U., 20% 87}l A
5148 FU.2 ¥/ Yehgth ol& &= 2aqF
o] Almhik=so] ¢ S22 54l P|2]= G EHKim
YE et al 2011)°|A4] consistency= t}4r th2 23}
7} UEREe L development time, stability 2 time
breakdownS &= WGl Hyleko] Zrlalks

= 7FA43}al tolerance indext SV 8o Ao}
&
[}

FAHE S ehEh, WkRe R 48
& AbgE wel BF, WoAT wae) gt &
gARe) FeF ol o) JF wom A, A
W AEe] Fo) YoM F3 ARz gt
o wE EEA A7REE FRFYe] e
we] FRYYE ol Wl w3hE AN

ol g A

5. Alveogram =& Z1l}

frAa R S Hrbete] Alxgh AW whso
alveogram ¥ ZA3}= <Table 7>} £t} FAE
2 S¢S A7k 2w vk=9] overpressure P#k
2 thx70] 136.55 mmE = JERET S E
g 8 H7bo] S7FdTE overpressure P&
Fhaste] 5% H7krelAl 118.10 mm, 10% 7t
oA 107.12 mm, 15% H7FolA4 98.06 mm,
20% H7belA 90.63 mm= 7P SHAl UEbst
t}. Extensibility L3-S thw0] 92.12 mm= %
Al Vet H7bro] S7FEE S extensibility L
e AHAste] 5% H7krelA] 76.07 mm, 10% 3
7hEol A 66.88 mm, 15% 3 7ol A 60.03 mm,
20% F7kEolA 5432 mmz SA et
Swelling index G#k< tZ=wo] 26.02 mm=E =7
Yebga 7kl S7185 swelling index G
e 7HAaste] 5% H7kEelA 22,12 mm, 10% &
7Hol A 18.80 mm, 15% 7oA 14.78 mm,
20% F7kElA 1017 mmz A JERtth
energy W& tlEwo]
481.38x10°J= A Ve 7o) S7kEr
= deformation energy Wak-2 74xsle] 5% A7}

Deformation

{Table 6> Farinogram parameters of dough with different quantity of color badey

. Water Development . Time Tolerance index
Color barley Consistency . . Stability
absorption time . breakdown (MTI)
powder (F.U) . (min.)
(%) (min.) (sec.) (F.U)
0 588.98+1.53""  65.15+0.13° 8.33+0.25" 16.41£0.45°  1013.01£5.07°  22.64+1.07°
5 572.59+7.13°  64.04+0.25° 7.57+0.31° 16.3120.31°  947.54+6.87° 29.27+0.52¢
10 550.57+5.00°  63.31£0.17° 6.89+0.11° 15.90£0.62°  835.99+18.12°  34.57+2.42°
15 512.2840.26"  62.40+0.23° 6.12+0.11° 15.81+0.11°  791.71+7.52¢ 42.69+0.86"
20 483.02+4.51°  62.36+0.40° 5.27+0.15° 15.64+0.34"  744.70+6.89° 51.48+1.32°
F-value 13827 63.82" 103.56 1.46° 366.60° 196.38

"Mean+S.D. 'p<0.05 p<0.001
abede-

Means in a column by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.
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107, 15% 7kl A 331.35%107, 20% H 7}
ol Al 295.96x10*= Al ERSiTE 4] e X
75k 2] 4 EXJ(Han GS et al 2013) A+
oA overpressure P, extensibility L, swelling in-
dex G, deformation energy Wk 2| 2 X71aF
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6. Amylograph =& Z1}

frA R e e Hrtete] Az A ko
amylograph +2] Z ¥} <Table 8> 2t} {4
B Bds kg 2% 9k=2] pasting temp. T
e giTro] 74.12TE WA Yehdal f4 5
2] B H7ako] F718E pasting temp. = 5
7Vated 5% H7baoll A 75.64°C, 10% F7brtol| A
76.52C, 15% 7krollA] 78.31°T, 20% 7kt
A 78.74C2 7V =A) YT Peak viscosity
PZHS tiZto] 25291 BU.E A Vet 3
7Vgo] S7Fed5 peak viscosity® 7431 5%
A7~ 240.55 B.U., 10% 7oA 236.63
B.U., 15% Z7}ellA] 230.55 B.U., 20% &7}
oA 224.37 B.U.2 A YEFSETE Hot past vis-
cosity HZES thZo] 163.07 BU.E =4 et

7hek A

1o

FA5A 135
Wil M7MFe] S718<E hot past viscosity HE%
& haste] 5% M7kl Al 15532 B.U, 10% 3
el A 150.77 B.U., 15% Z7FollA 144.25
B.U., 20% 37kl A 140.55 B.U.2 A YEt
%t} Final viscosity Fat< tlZ=w°] 89.84 B.U.,
5% A7FelA 8923 B.U, 10% Z7kellA
88.86 B.U., 15% 7}l 4] 88.30 B.U., 20% 3
7htoll 4] 88.12 B.U.E f2]4 Afol7} gle Ao
2 Yelst) Breakdown P-H #2 thZzao|
258.17 B.U.E =7 UetstaL 7ol S7ier
= breakdown #}S HFAst] 5% HrbolA
250.98 B.U., 10% 74 246.05 B.U., 15%
A7kl A 238.62 B.U., 20% & 7ol 4] 230.62
B.U.2 Y7 YelSth Setback F-HFES w2t
°] 9523 B.U, 5% H7}olA 95.06 B.U., 10%
A7kl A 94.92 B.U, 15% 7kl 94.81
B.U, 20% H7}ollA] 94.07 BU.E 24 =}o]
7} e Ao ® YEth Su| A7) s ES
F4 Aol A= YK Lim JK et al 2003) A

oA En| Hrlgo] F718<4S peak viscosity =

N

223} a1 peak viscosity, hot past viscosity, final
viscosity = AgthE AR 232 UERTh
Amylograph= amylase®] ¥ S43sh= WP
2 dARE AR dFe] HeAloln dHSe
(1.5C/min= 2571 453 o, Alge] d= ¥
3= veille Ao AR dat ¢ aa &
A%, R T pHell whet ke W 2l
2 4##] JohKim SK 1979).

{Table 7> Alveogram parameters of dough with different quantity of color badey

O P
Color barley powder verpressure

Extensibility L

Swelling index, G = Deformation energy, W

(mm) (mm) (mm) (107xJ)
136.55+2.50"") 92.12+1.70° 26.02+0.68" 481.38+7,68"
5 118.10£1.99" 76.07+2.02° 22.12+0.03° 428 444493
10 107.12+1.57° 66.88+1.41° 18.80+0.37° 382.56+6.26°
15 98.06+1.68° 60.03+0.79" 14.78+0.48" 331.35+0.97°
20 90.63+0.56° 54.3240.82° 10.1740.27° 295.96+4.08°
F-value 30759 322417 63251 588.81

"Mean+S.D. “p<0.001

% Means in a column by different superscripts are significantly different at 5% significance level by Duncan's multiple range test
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{Table 8> Amylograph parameters of dough with different quantity of color badey

. . . Hot past Final Breakdown Setback
Color barley Pasting temp  Peak viscosity R i . K
. viscosity viscosity P-H F-H
powder T(C) P(B.U.)
H(B.U.) F(B.U.) B.U) (B.U)
0 741240820 2529146.68°  163.0742.49°  89.84+9.13"  258.174£1.23"  95.23+3.71°
5 75.6440.53°  240.55+0.52°  15532+1.07°  89.23£0.66"  250.98+0.68°  95.06+1.14"
10 76524033  236.63%1.73°  150.77+0.56° 88.86+£1.19°  246.05£026°  94.9240.48"
15 783140.12°  230.55+0.44°  144.25+1.00°  88.30+1.44°  238.6240.87°  94.81+0.19"
20 78.74+0.33" 224.37+1.31¢ 140.55+0.62° 88.12+0.83" 230.62+0.54° 94.72+0.22"
F-value 4653 35137 13232 0.85" 554.83"" 515"
YMean+S.D. 'p<0.05 p<0.001

abede;

7ol Al 1433.62 mL/g, 10% 7kl Al 1392.58
mL/g, 15% 7ol A 1353.05 mL/g, 20% 37}
oA 1304.61 mL/gO- & SHA YEebdth F4)0]
AR5 A7k 2ol o]slshA Bl F4 54(Lee
MH et al 2012) A= F2 o] d 1+ H 7ol
/M5 v88 e =
Elsdrh v &4 o] 2 AFLF
Z wo] A Fo] FEaff v
A FS o] 7]ge] 2Hsta Al Yol #
=2 gFo} 23te]l AZ Al

1999). 2o} F3]= b
o] g A, 8§58, LR ot 7k A
AT BAEo] Afo] wjFo] F37p GEbxich
AN AR Hrbgo] FUhste whek
H|-g-A o] ZolE AL FARS] FEE M=
o] ZF7ketHA] Rif 2 ko] o] a1 FF
gl e o] Zo NkE ) R Aol of
HZIch b FE S8, HE 0 o
o Je7b FA eolA 7t AAH I B
| el vepd a2 AYZHEthKim JK et

il

N

3
Ay

B\
(o]

AR BT HrHslel Az Al 771

Means in a column by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.

NE =% A= <Table 9>9F 2t} FA 1 g
TS rlete] AZ3E Awe] wr] SAES
Zro] 4.28%= =A YERG A AR 2
A7FFo] S7MEFSE w7] SAES 7AsH

Al

o

= oo

A7
5% HA7REolA 4.03%, 10% 3 74relA 3.84%,
15% 7kl A 3.65%, 20% 7kl 3.51%
2 5 vebstth st B Hrske] Az
3t dinner roll®] £ 54 17 Mo EK et al 2013)
oANA  thERTAA 10.92%, 2.5% H7kaolA]
10.47%, 5%< 9.14%% 170} B2 Hrleko] &
Vs 17 EHAES dashe fAR A9s
Yebga, dzejzp Bas Are Awe] £
EXJ(Choi SN et al 2012) Aol A thZTtellA]
8.46%, 2.5% H7FolA 823%, 5% 8.07%,
7.5%E 7.71%, 10%<= 6.62%% vFZ2]7} B2 %
7tFe] S7VESE w7 SHES HAdhe A
g A7E YERTh 57] £4-2 Wo] dof 9
g F-ZolAa W= ] 7]FellA] i 3

249 715 o8 ehte @Yoz WEE,

EHEo] Hag AL AR dFE e
=]

et al 2007).
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<Table 9> Specific loaf volume and baking loss of pan bread with various amounts of color bardey powder
Baking loss(%)

Color barley powder Specific loaf volume(mL/g)

0 1474.28+104.77"0 4.28+2.98"
5 1433.62+166.56" 4.03+6.57°
10 1392.58+122.89° 3.84+4.85°
15 1353.05+27.91° 3.65+5.80°
20 1304.6198.60° 3.51+4.82°
F-value 0.529" 0400

"MeantS.D. “p<0.01 ""p<0.001
e\ feans in a column by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.
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8. M =

FrARe] FEE skl Alxgh Ao M
=% Z2}= <Table 10> 2t} fAHeE] 2Eg
7lste] Azt 2] Lk tlZzTte] 67.202
2 =7 vEta R B8 kel St
2 L3S FhAadle] 5% H7kEolA 65.89,
10% HA7kEelA 6341, 15% 7oA 59.13,
20% 7oA 56.65% SHAl UEFSTE aghe
tzaro] -1.73 0.2 Wl vebga Hrtee] St
S5E aghe SR8kl 5% F7bEelA -1.49,
10% H7FolA -1.24, 15% A7kl -1.03,
20% A7kl 0.69% A Yebstth bake o
Z0] 105022 = JERg 3 Hrheke] St
TrE b FHadte] 5% HrkEelA 1027,
10% FH7bollA 10.04, 15% Z7keelA 9.73,
20% F7bolA 9.41% SHA YERSTE

I Aot 2] A7z olketA &
A BHKim WM & Lee YS 2011) &7+l 4 Lak
< gzl 66.87, 10% H7krellA 5211,
20%%E 40.03, 30%% 27.76, 40%= 12.61% 23
n|E Hrbo]l SV E Lk ghaske A
g AE U, agte diZ2TolA] - 2.66,
10% 7kl 2.26, 20%E 5.21, 30%E 5.84,
40%E 9.042 ZB1|E Hrlgko] Z718EE g
T bk Ak 23S YERET, bk o
ZtollA] 8.08, 10% H7krellA 5.90, 20%+=
5.65, 30% 5.18, 40%E 6240 % ZIn|E 37}
o] F7IETE bk fhhdthe Ak A%E
Yebsth A ey bkl e v
o] =4 54 (Ko SH & Seo EO 2010) <1<l A
AR R HTeRe] STV E Lk 4

2843, afhe Z7HIL, bghe ek FAN

<Fig. 1> Intemal view of the pan bread with different levels of color badey powder
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<Table 10> Hunter's color value of pan bread with various amounts of color badey powder

Color barley powder L a b
0 67.202.60"" -1.73+0.36° 10.50+0.88"
5 65.89+2.67" -1.49+0.10° 10.27+0.26"
10 63.41+1.29° -1.24+1.60° 10.04:£0.59¢
15 59.13+2.54° -1.0320.17° 9.73+0.44°
20 56.65+3.17° -0.69+0.25" 9.41%0.51°
F-value 6.144"" 5.008" 1.466"

"Mean+S.D. “p<0.01 “p<0.001

abede;
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9. Texture P

AR BEe A7 A texture 37
ZIH= <Table 11>3 2t} A Ee] 225 H7b
gk o] ZArEe tiEro] 0612 S HEE
fraHe] 2 Mol VMR Aee 57t
3] 5% A7kl 0.72, 10% 7ol A 0.78,
15% 7kl A 0.88, 20% H7FolA 0972 =
A Uehsth AEd] dds vA= aRle R
o] Ruje} ek v wg e o 7)Fe] b
ol et vk Yol 713e] & daE AF

Fa7h A3 FER BErt solin

ne s
Bl

2=
T

Means in a column by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.

3tHLee YT & Chang HG 2003). S84 of
o] 1.612 =A ekl H7ieke] S7te4
SHAAL Fasto] 5% H7kEelA 1.60, 10%
Zholl A 1.58, 15% A 7FollAl 1.56, 20% 3
ol A 1522 S et §384d0] we
FYFE A W A 7R FHE H
AETE Gl s st 42w =4
She 54 wlio] £ AlFo] "rka B
) THOnyango C et al 2011). BF544-2
43302 =7 Jepska HrrEel F7F
AL 7hadte] 5% H7htellA 23.67,
10% H7krelA 23.03, 15% H 7oA 2213,
20% Z7bell A 20142 A vERstth 24
< gjZro] 0312 Bl VERsta Hrhke] 7t
g5 JAgLe Skt 5% A7ktolAl 041,
10% 7oA 043, 15% A 7FEelA 049, 20%
A7kt A 0592 A vt H3dS =z
o] 6.02% FA YEa Hrlee] ST E
AL Fraste] 5% M7kl 5.24, 10%
ThEel A 5.08, 15% A 7HEelA 4.00, 20% A7t
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<Table 11> Texture of pan bread with various amounts of color badley powder

Color barley powder Hardness Cohesiveness Springiness Gumminess Chewiness
0 0.610.07°" 1.61+0.06" 24.33+0.18" 0.3120.05° 6.02+0.41°
5 0.72+0.26" 1.60+0.16" 23.67+0.12 0.410.09° 5.2440.77°
10 0.7840.25° 1.58+0.07™ 23.03+0.20° 0.43+0.11° 5.08+0.81°
15 0.88+0.26° 1.56+0.09" 22.13+0.38" 0.49+0.10° 4.00+0.89°
20 0.97+0.10° 1.5240.01° 20.14+0.09° 0.59+0.02" 3.17+0.17°
F-value 0905 0.510" 3.610 1.0477 0.956"

DMean+S.D. “p<0.01 “"p<0.001

abede;

Means in a column by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.
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AAA] L G2 A Fe| FHo] HE
Zo g Ha% i thTong Q et al 2010). =
A A B 37k ~fA| Aol 2] F4 A
(Suh KH & Kim KH 2014) Aol =174} £

T} AR Z7)5)h

= Shes Bl o I EENNGY

Aol FEE 7K el BES (Lee
FAN AgoluA L A7

10. JIS= ZAF Z1t

fraEe] EEe ke Aol 7|5 % HAL
=% A= <Table 12>9F 2t} 48] B4
A7Ver ko] MLt zto] 5212 =A Vet
I A Ee] B Hrlde] St E Al
a3l 5% M7kl A 51632 10% 7kl A
5.10, 15% Z7FolA 4.93, 20% 710l A 4.67
2 7% 9A YeRith 3 tixao] 44302
S vEbstaL o] SUteE e Stk
o] 5% H7lolA 4.67, 10% H7kolA] 4.82,
15% H7kellA 5.09, 20% H7EolA 5122 =
Al JERETE 3R 10% F7kEe] 51622 71
A VR, 5% 7o) 5.049 15% H7kE
o] 5.03, %o 4.96, 20% H7}o] 4.67 <=2
2 v vttt 532 vl 511 7

e

=

7kt o)

d57 139

ot

2 = Vet 5% H7kre] 5.083 10% 37t
o] 5.01, 15% H7}o] 4.89, 20% H7krol
4.65 o= B et FEE e 5% 7t
o] 5.04, 10% H7ko] 5.04, o] 5.032
2 Fol4 Aol= glol =A vEbstaL, 15% 37t
o] 4.873} 20% 7kro] 4.76 0.2 A YEbst
o} R3S 2Tl 5.05, 10% 7ol 5.04,
5% H7ktol 5.030.2 F24 2ol glo] =
YERRL, 15% FH7krel 4.749F 20% 7ol
4.622 S YeRdt AW 7SR E 10%
A7kte] 5.042 71 =A UERs A, tiztol
4.99, 5% Z7kro] 4982 2lZ] zto] glol 10%
A7HE v 2 A UEbtaL, 15% H7krol
479, 20% F7}ro] 443 -0 2 B YElsith
gh Foelg, g3 10% d7ktel 7 =
S Az A JZEE 10% d7ktel 7F
=& A% Jeuith

FA e BEuko] ¢RSEES 9359, ZThule
9.37%, ZA WS 1.64%, %382 2.96%= e

Wal, 84 2ol R 321 /100 g, B84 4]

{Table 12> Sensory characteristics of pan bread with various amounts of color badey powder

Color barley powder(%)

Characteristics 0 10 20 30 20 F-value
Color 5.21+1.27" 5.16£1.16" 5.10+0.99% 4.93+1.15° 4.67+1.31° 21817
Flavor 4.43+1.69° 4.67+1.39° 4.82+1.39° 5.00+1.26® 5.12+1.66" 1.013"™

Taste 4.96£1.06° 5.04+1.34° 5.16+1.10° 5.03+1.60° 4.67+1.69° 0.982"
Moistness 511147 5.08+1.11° 5.01£1.20° 4.89+1.27° 4.65+1.32° 0.970""
Softness 5.03+1.56" 5.04+0.94" 5.04+1.02° 4.87+1.16° 4.76£1.17° 1379
Chewiness 5.03+1.24° 5.03+0.94° 5.04+1.04° 4.74+1.30° 4.62+1.62° 0.792"
Overall acceptability ~ 4.99+1.09° 4.98+131° 5.04+0.91° 4.79+1.40° 4.43+1.36° 0.746"

"MeantS.D. “p<0.01 'p<0.001

®\Means in a raw by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.
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o]A = 4.91 @100 g, & 2]°]Adf= 8.12 g/100
g0 & UFERG L, B-glucan THEFE 4931 mg/gO &
UFERtaL, DPPH radical 22752 56.76%% e}
WL, & HlE RS 23434 me/100g2-2 VFERSE
ok

fra e -2 Hrhkek AW Wh=o] farino-
graph =% 23} consistency, water absorption, de-
velopment time, time breakdown- %l 7}&o] F7}
42 7Hsle] 1, stabilitys 3 7heko] F718t
T gasi o o4 Ael= {11, toler-
ance indexe= F7}go]l S/t S7l6kAth
Alveogram 7% Z3} overpressure P#k, ex-
tensibility L%k, swelling index Gk, deformation
energy Wik H7beko] S7bekr S Zhasisith
Amylograph =7 23} pasting temp. T3t 37}
Fo| S71EFE 718 AL, peak viscosity PAE,
hot past viscosity H&k, breakdown P-H k-2 37}
o] S71e<4E 1FA31 1L, final viscosity F4k,
setback F-H#k2 f-2]4 zlo]7) gl Aoz Yt
Sith

fraEe] Eie ke Ao 7] EUES
428~3.51%= A7}go] ZUlerE 4481 1,
H| 828 1474.28~1304.61 mL/gC & F7}Eko]
7V Aasidnh A Ee] 22 HoF
2lmho] ME L ghe 67.20~56.65= H7bEFo] 3
V42 AT, aghe -1.73~-0.695 H7}
Fo| Z1G5E Z71A T, IS 10.50~9.41
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DPPH radical &4 %2 56.76% % UEFaL, &
s S 234.34 mg/100g -2 YEFSITE 41
B e A7ker AW W9 farinograph 5%
Z 3} consistency, water absorption, development
time, time breakdown2 3 7}5o] S71&4= 7+

2~8}%3 11, tolerance index+ 3 7}Eo] 7=

o o o

718k} Alveogram =% 23} overpressure P
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