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Abstract

Physicochemical properties, sensory characteristics, and consumer acceptability of cookies produced with oat and barley powder were

evaluated. Oat and barley powder was incorporated into cookie dough at 6 levels: oat : barley =

100:0 (S1), 80:20 (S2), 60:40 (S3),

40:60 (S4), 20:80 (S5), 0:100 (S6) and control. pH of the cookie dough was lowest in the S6 group and highest in the control, S1, S2,
and S3 groups. There were no significant differences in density. The spread ratio and loss rate of cookies increased significantly with an
increase in content of barley powder. The leavening rate of the S1 cookie group was the lowest. With regard to color, the a-values and
b-values of cookies increased with a rise in content of oat powder, and the L-value increased with an increase in barley powder content.
Analysis of cookie texture showed that hardness was highest in the S6 group with barley and lowest in the S1 group, but there was no
significant difference between the control group and other experimental groups. In the sensory evaluation of cookies, there was no
significant difference between the control and experimental groups in roasted nuttiness and sweetness. In overall acceptance of cookies,
S6 was the least acceptable and S1, S2, and S3 were the most acceptable. Results suggest that oat powder is a suitable ingredient for
increasing the functionality of cookies and consumer acceptability.
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Table 1, Formulation of oat and barley flour cookies

I Samples o+ g1 2 s3 s4 S5 s6
Wheat flour (g) 100 0 0 0 0 0 0
Barley powder (g) 0 0 20 40 60 80 100
Oat powder (g) 0 100 8 60 40 20 0

Grape seed oil (g) 20 20 20 20 20 20 20
Baking powder (gy 0.5 05 05 05 05 05 05
Oligosaccharide (gy 30 30 30 30 30 30 30

Sugar (g) 25 25 25 25 25 25 25
Low-fat milk (g) 5 15 15 15 15 15 15
Egg white (g) 10 10 10 10 10 10 10
;C: control

S: sample
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Table 2, Proximate composition of cookies prepared with different ratio of oat and barley powder
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whal el R Eghu] o] mHe F7)9) FAS4

Eiid

(unit: g/100g)

C S1 S2 S3 S4 S5 S6 F value
Carbohydrates  80.43+0.31°"?  71.36+0.64"  72.34+033"  75.58+0.23™  75.16+0.53"  78.37+1.00°  76.51+0.82°  80.98"
Crude fat 10.65+0.12°  15.12+0.40"  14.43+022"  12.92+033°  13.34+020°  10.16£0.72°  11.49+0.61° 5940
Crude protein  6.06£0.20°  9.05£1.22°  8.11+026°  6.45+0.18"  5.72+030"  5.75+0.53"  6.14+0.27" 17217
Moisture 246+0.12°  3.33+023°  3.99+020°  3.79+0.02°  4.65+0.57°  4.58+020° = 4.72+022°  27.93"
Ash 0.40+0.00" 1.1340.11°  1.13+0.23°  1.26+0.12°  1.0740.11°  1.2040.00°  1.13+0.12° 16.94™
YMean+S.D

Different superscripts within the same row are significantly different by Duncan's multiple range test at p<0.05

sk

p<0.001

C: wheat flour, S1: oat 100%, S2: oat 80% + barley 20%, S3: oat 60% + barley 40%, S4: oat 40% + barley 60%, S5: oat 20% +

barley 80%, S6: barley 100%

o] Hrteo| 7t 45 pHIE FAaske
< RYTh Martins SIFS 5(2001)2] Aol oJshd
7] W59 pH7E 7 olstd W, 68 A&3uh-gel 9
&l hydroxymethylfurfural-S ¥/33taL o] EZo] oln|7]
of Agtste] ZAAES A 9 & s AHdT By
statk wepA 2 Agte] F7] §WkS2 pH 7 oJslo|BE
B BN AN EGGA L} g dEo] AREY 7S
o dFS HHS oz AgHETh EI gAAvE
7] W=2] pH7| 6.87~6.89H T AT

S 2006, Bang SK % 2013), & A7 2
wrof ifﬂ A7V7F pHE 2

4 oﬁ

oo rr

E Hrlsk 2, EHY
of H]3ll(Cho HS &

7o) pHE 6.15-6.352 Thas
ol YFS vIA= AoE FHHT

= 1

Al SR A8, W BT WU AL,
o) FRo} AL, H—E s Am

=90 dEs EHZ-_rLJJr
=, °l& vheF, oﬂxz

Er"'?']“]"—'?«] UE Ayjels
Shin JH % 2007, Kim GS<} P

Y3 tHLee s
Park GS 2008).

3. #7119 Iy, £4E, WHE
)9 HAA, d:/é%j W25 o] A3l= Table 33 2+

th #7719 HAHL ZRTH0)°] 4.87%= 7 Sk,

6.05%, S5 6.08%, S6 6.00%% UERST) A

F= 7 AFT S4=
F7] vi=o] des o B3 A=E UEY, F AT SIS 5.54%, AT S29F S3= 47 5.82%, 5.79%
719 =27 EAo J&S v|X= F03 ERE dHA = _<|_>’__/];<-]o] 2ol = giou:](p<0001) B Rulo] g}k
Aot =7 @ e Hoste 7|sEv) fHAEE o] FTVILTE AX‘HOI =9tth F7]9] HAAL w9
HHE UerE UF 209 HA FARE o] o] 4 HA, A5 8 dF 2 o)3etz EA So &)
F90] Aottt W= WEe WU F, F8 & WEtHMiller RA 5 1997). 53], F719] 542
Table 3, Physicochemical properties of cookies prepared with different ratio of oat and barley powder
Group C Sl S2 S3 S4 S5 S6 F value
pH 635+0.02"7  6.34+0.04° 6.32+0.09° 6.3420.03° 6.26+0.03" 6.23£0.01° 6.15£0.02° 10095
Density (g/ml) 0.147£0.001  0.148£0.001  0.1490.001  0.1480.001  0.147£0.001  0.147+0.001 0.14820.001 2205
Spread ratio (%) 4.87+0.02° 5.54£0.04° 5.8220.12° 5.7920.03° 6.05£0.07° 6.080.06° 6.00£0.01° 150.787"
Loss rate (%) 13.0540.10  11.89+0.57* 11.99+0.36" 12.6240.02° 13.16£0.11° 13.31£0.18% 13754021 18.126
Leavening rate (%) 102.57£3.90"  111.90£348°  113.50£1.47°  112.54=1.11°  114.15£3.65° 117.36£2.01° 9343"
L 80.49+0.01°  70.410.11°  70.48+147°  70.78+0.79"  71.26+0.76"  72.43+0.01° 72.36+0.16" 79.254™"
Color a 2.4440.02° 3.45£0.01° 3.2320.16° 3.24+0.46° 2.84+0.18" 2.63+0.25° 2.46+0.05° 10679
b 29.49+0.04°  32.43+0.02°  31.82+0.54°  30.68+1.86™  30.38+0.46" 26.98+0.05° 257540.16° 319527
Hardness 8060.81£80.33" 3595.60+643.11° 3711.22+195.03* 3912.55+755.84° 4794.70+686.18" 5824.13+547.70° 11510.93+2714.89" 19.627
YMean+S.D., ""p<0.001

Different superscripts within the same row are significantly different by Duncan's multiple range test at p<0.05
C: wheat flour, S1: oat 100%, S2: oat 80% + barley 20%, S3: oat 60% + barley 40%, S4: oat 40% + barley 60%, S5: oat 20% +

barley 80%, S6: barley 100%
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ol B w2 Z1o2 ATHM, o= Lee JA 5(2002)°]
Beje} A7t #7] AAE fFARHA T

F719] £AELS AT SI 11.89%, S2 11.99%= 7}
A ygkom S3&= 12.62%, S4 13.16%, S5 13.31%, S6
13.75%% 7222 2to]S B THp<0.001). SHAZA &
TS H7EeE FI)A AR BEe] HUbFe] wEr
Z HRAo] STlsle WA o] F7tetal, B4 wE
}g F TS| golste &AEC] T T B
1& A tHPark HY 5 2013). o]& & 79| Baad 3
7hgol Be5E ALY FHAHo] FUlste] &4E0]
Z7he A FEs ATk

F719] WAELS AT S19 102.57%7F AT S2
111.90%, S3 113.50%, S4 112.54%, S5 114.15%, S6 117.36%
BT} folF oz Ydthp<0.01). ol& vhsR, HHAEA
2, Aol A BT HrbEe] FUtEers ARES
AR ot FolAQl zko|7t sidtkes A7 Aol o
202 HtKShin JH 5 2007, Kim YJ 5 2010,
Park HY & 2013).

br ot d

4, 7o M 3 A

F719] Mzl Ax A= Table 33 2oh HEQ L
e =)o)l 80.49% 71 ¥re "Hlg Qo AY
T S1 70.41, S2 70.48, S3 70.78°] S5(72.43)2} S6(72.36)

B} fo)z o7 Yokth(p<0.001). o]& R 3o
BEFE Lol Ui Z718le] e 21E 98 AT

AANTE YEM= agh2> AT S1(3.45), S2(3.23), S3
(3247} W=TH(C, 244)7 AP S4(2.84), S5(2.63),
S6(2.46)ETt 2802 =A YEFETHp<0.001). whehA]
agte APELe o] Be5E AAETt S
& 7 AT bAI(EANE) AT S1(32.43)7 S2(31.82)
7} 78 wol AgEEY o] &5 R @
Fe RS & F AT o= ERT(C, 29.49) AF
T S4(30.38)7} S5(26.98)}F S6(25.75)H Tt Tl 2% <l
2015 Bl AN E =3 THp<0.001).

T2 7IAA 227 T AEE 4% Ay, AT
S6°] 11510932 f-old o g 714 &% (p<0.001), THZE
T(C0)S 8060.81, AAT SIS 3595.60, S2 3711.22, S3
3912.55, S4 4794.70, S5 5824.13 % §-2]2 <] zpol= QI
ot} WA AEE ®Begligo] 100% A7 Adto] 7}
& ey, AgEEe] rEel &5 A5t ¢
kot foAQl Apol= gtk e TR WE
F7)19] A% dATolA ZHE SEjugde Hl§| o]ATE
13 FHFe 555 A5V =2 AoE UE
S THShin EH 2001). ¥H4d, Ae-s H71s MR Ed A7}
F7)¢ RET &9 H7F 7], Bejet LEE HUke #
7l A2 B AF ARt e AEE B AtHLee
YT 1996, Kim KH 5 2009, Joo SY 5 2013). A&-S A}
|3 719 Axrt SEjado®E Az FU|RT A%
7FH s & Adlon, B AFoA AR ola
ZE SPad T3 7)o AR IFES S Ao
2 peEg

5. 2tsdAl & AH|XL 7|SE HIL
F719] #52 EA Bl A= Table 49 2ok ==

Table 4, Sensory evaluation of cookies prepared with different ratio of oat and barley powder

Group C S1 S2 S4 S5 S6 F-value
Grain odor 5561240 589+142°  585£1.54°  5.93£1.80°  5.52+1.67°  4.63£1.78°  4.93x1.57° 2.642"
Roasted nutty  5.89+1.27 6.15+1.59 6.30+1.23 6.07+1.27 5.96+1.29 5.93+1.00 5.48+1.19 1.089
Sweetness 6.78+1.20 5.63+1.39 5.78+1.63 5.44+1.95 5.44+1.74 5.37+1.86 5.19+1.71 1.164
Hardness 8.00£0.50°  5.04+1.85"  4.85£129"  559+1.65°  6.59+1.60°  6.44+1.74™  807+127° 157147
Crispiness 6.56+1.42  6.81£1.04°  6.93+0.96°  5.89+1.25"  593+138°  570+1.17°  537+1.67° 5596
Graininess 4114145 533+1.39° 5.11£1.55™  552+1.40° 5304135 4.67+096™  437+124°  3.159"

YMean+S.D., "p<0.05, ~'p<0.01, ~p<0.001

Different superscripts within the same row are significantly different by Duncan's multiple range test at p<0.05
C: wheat flour, S1: oat 100%, S2: oat 80% -+ barley 20%, S3: oat 60% + barley 40%, S4: oat 40% + barley 60%, S5: oat 20% +

barley 80%, S6: barley 100%
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Table 5, Consumer acceptability of cookies prepared with different ratio of oat and barley powder

Group S1 S2 S3 S4 S5 S6 F-value
Appearance 5.88+1.48 5.96+1.46 5.97+1.61 5.87+1.57 5.74+1.58 5.53+1.78 1.299
Odor 6.07+1.50° 5.95+1.48" 5.92+1.63° 5.81+1.64° 5.74+1.81° 5.29+1.87° 3.064
Taste 6.02+1.62° 5.65+1.49™ 5.61+1.80% 5.37+1.59° 523+1.77° 4.72+1.77° 7847
Texture 5.78+1.65° 5.29+1.60° 5.21+1.82° 4.9241.57° 4.49+1.68° 3.33+1.55 305117

Overall acceptance 5.97+1.60° 5.77+1.45° 5.66+1.68"

5.33+1.50™ 5.15+1.69° 4.32+1.59° 15.746™

YMeantS.D., "p<0.05, ~p<0.001

Different superscripts within the same row are significantly different by Duncan's multiple range test at p<0.05
S1: oat 100%, S2: oat 80% + barley 20%, S3: oat 60% + barley 40%, S4: oat 40% + barley 60%, S5: oat 20% + barley 80%, S6:

barley 100%
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