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Quality characteristics of grape seed oil cookies
by mixed ratio of barley powder and oat powder

Bo-Young Kim

Department of Food and Life Science,
Graduate School,

Pukyong National University

Abstract

The purpose of this study was to evaluate physicochemical' properties,
sensory characteristics, and consumer acceptability of cookies produced
with grape seed o0il instead of butter and different ratiogs of barley
powder and ‘oat powder. The controlgroup was flour (100%), and the
experimental groups were oatmeal (100%) (S1), oatmeal:barley/80:20 (S2),
oatmeal :barley/60:40 (S3), oatmeal:barley/40:60 (S4), oatmeal:barley/20:80
(85), and barley (100%) (S6)+~ Additional “ingredients were low-fat milk,
egg white, grape seed oil, oligosaccharides, sugar, and baKing powder, all
of which were mixed equally.

Analysis of the major components of the barley powder and the ocat powder
showed no significant differences between the content of crude
carbohydrate of the barley and oat powder. The content of crude protein,
crude fat, and crude ash was higher in the oat powder than in the barley
powder, but the moisture content of the oat powder was lower than that of
the barley powder.

Analysis of the major components of the cookies revealed that the



carbohydrate content of the cookies of the control group was the highest,
whereas that of the S1 and S2 groups was the lowest. The content of crude
fat was highest in the S1 and S2 groups and lowest in the control and S5
groups. The content of crude protein was significantly higher in the Sl
and S2 groups compared to the other groups. The moisture content was
highest in the S4, S5, and S6 groups and lowest in the control group. The
content of ash was lowest in the control group.

The pH of the cookie dough was lowest in the S6 group and highest in the
control, S1, S2, and S3 groups. The decrease in the pH was associated with
an increase in the barley powder. The density of- the cookie dough did not
show significant differences . The spread ratio and the loss rate of the
cookies increased significantly with an increase “in the content of the
barley powder. The leavening rate of the S1 cooKie group was the lowest.
With regard to color, the L-value (brightness) of the control group was
the highest, and the a-values (redness) of the S1, S2, and S3 groups were
higher than the a-value of the control group and the other experimental
group. The b-values (yellowness) of the S1 and S2 groups were higher than
those of the S5 ‘and “S6-groups. The a-values and“b-values of the cooKies
increased with a rise in the content of the barley powder, and the L-value
increased in accordance with a decrease in the barley powder content.
Analysis of the texture of the cookies showed that hardness was highest in
the S6 group with barley and lowest in the S1 group, but there was no
gignificant difference ©between the control group and the other
experimental groups.

According to the results of the sensory evaluation of the cookies, the
grain odor of the S2, S3, and S4 groups was stronger than that of the S5
group. The roasted nutty, sweetness of the cookies showed no significant

difference between the control and the experimental groups. The hardness

_Vi_



of the S1 and the control groups was higher than the hardness of the other
groups. The crispiness of the S1 and S2 groups was higher than that of the
S5 and S6 groups. The graininess of the control group was lower than that
of the S1, S2, S3, and S4 groups. In a consumer test, there were no
gignificant difference based on the appearance of the cookies. The cookies
with barley powder (S6) received the lowest score, and those with oat
powder (S1) received the highest score on odor, taste, and texture. In
terms of the overall acceptance of the cookies, S6 was the least
acceptable, and the acceptance of S1, S2, and S3 was higher than that of
S4 and S5,

The carbohydrate content of the cooKies (a mixture of oat powder and
barley powder) developed in this study was lower than “that of flour
cookies. The' crude fat, crude protein, moisture, and ash content of the
experimental groups were higher than those of the control | group. The
spread ratio and the loss rate of the cookies was increased with the
addition of barley powder. In terms of color, the more barley powder that
was added, the higher- the L-value (brightness) and the lower the a-value
(redness) and . b-value (yellowness). With*" 'regard to  sensory
characteristics, a higher oat-powder content resulted in stronger smelling
cookies, with a smooth and crispy texture. In the consumer test, odor,
texture, taste, and overall preference increased in accordance with a rise
in the oat powder content. Therefore, considering all the results obtained
in this study, in cooKies containing a mix of barley and oat powder, up to

60% oat powder can be added.
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Table 1. Formula of cookies

Ingrediemssamples C* SI™ S22 S3 sS4 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 &0 60 40 20 0
Grape seed oil (g) 20 20 20 20 20 20 20

Baking powder (g) 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Oligosaccharide (g) 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



Weighing
l

Mixing of grape seed oil and egg white

(2 level for 40 sec, 4 level for 40 sec)

l

Adding sugar and oligosaccharide

(2 level for 30 sec, 4 level for 30 sec)

l

Adding-milk and-mixing

(2 level for 1 min)

l

Adding barely powder / oat powder / wheat flour

and stirring
l

Shaping

(thickness : 5 mm, diameter 42 mm)

|
Baking

(170 C at 7 min)
V
Cooling
J (after 1 hr)

Packing

l

Measurement

Figure 1. Flow chart for cookie manufacturing procedure
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(4) F719 A3 4
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Table 2. Operating condition of texture analyzer

Measurement Condition
Instrument TA-XT?2, Stable Micro system, UK
Probe 2 mm cylinder probe
Mode measure force in compression
Pre test speed 5.0 mm/s
Test speed 05 mm/s
Post test speed 10 mm/s
Distance 10%
Trigger force 50 g
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2 AZEY 1.86%0] HElEw 153%HE T Fold oz = th(p<0.05).
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grslE 71.1%= FA =] dvka st
Agricultural Science 2012), 23 +
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2 10.6%, AL 1.8%, 3]+ 2.
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Table 3. Proximate composition of oat powder and barley powder

Oat powder Barley powder t value
Carbohydrates (%) 75.24+0.93" 77.92+4.56 1.00
Crude fat (%) 5:71+1.33 1.79+0.34 495"
Crude protein (%) 16.12+0.68 13.50+0.13 6.59"
Moisture (%) 1.66+0.11 7.92+0.13 62.27"
Ash (%) 1.86%0.11 1.53+0.11 3.60°
Y Mean+S.D

"p<0.05, “p<0.01, “p<0.001
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g, 7719 Qe B4

F719] dubgES Table 49 Zth ©@5stE FFe dE27(0)9]
80.43% = 714 merow AdT Sl S2E 71.36%, 72.34% = 74 sk
1, TS S4E 75.16%, S6 76.51%, S5 78.37%01H 7zt -] ¢l
ZpolE HAATHP<0.001). o= HElet A H7F F7](Lee JA et al 2002)
A= A7t BeE gests o]l ol AgE kg 719 @
F3tE FHFE @A vEtEthe A3 AR

ZAH e AFFE ST 1512%, S2 1443%7F 7V o, ERd
(C) 10.65%, 3@+ S5 10.16%°] 7} ok, S3 1292% =2 el om,
S6+= 11.49% = Zk2F 794 <1 Aol & H A TH(p<0.001).

Zowd e Ag# S 9.05%7 S20.811%- HET(C) 6.06% 9}
AT S3 6.45%, S4 5172%, S5 5.75%, S6 6.14%H T} f2 o7 =k}

TEIZFA YA (C)2RJ68 = ARSI A3 S54,/55, S671 &4
4.

65%, 4.58%, 4.72%= A3 S1 3.33%, S2 3.99%, S3 3.79%E.th -

38 FFe g2 (C)o] 040%lz BE A TLHT F9o A (p<0.001)
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Table 4. Proximate composition of cookies

Control Experimental groups
C S1 S2 S3 S4 S5 S6
Carbohydrates ) \ . be b g .
(e/100g) 80.43+0.31V? 71.36+0.64* 72.34+0.33% 75.58+0.23" 75.16+£0.53 78.37£1.00 76.51+0.82°
g g
F value 80.98*
Crude fat . i I . . b
(2/1002) 10.65+0.12% 15.12+0.40 14.43%0.22 12.92+0.33° 13.34+0.20° 10.16£0.72° 11.49+0.61
g g
F value 59.40""
Cr‘ggflggggem 6.06+0.20° 0.05+1.22 8.11+0.26 6:45+0.18" 5.72+0.30° 5.75+0.53" 6.14+0.27*
F value 1 7VAL
Moisture a b : L. d d d
2.46+0.12 3.33+0.23 3.99+0.20¢ 3.79£0.02" 4.65+0.57 4.58+0.20 4.72+0.22
(g/100g)
F value oy 93"
Ash a b b b b b b
0.40+0.00 1:13+£0.11 1.13+0.23 1.26+0.12 1.07+£0.11 1.20+0.00 1.13+£0.12
(g/100g)
F value 16.94
"Mean+S.D

YDifferent superscripts within the same row are significantly different by Dunean’s multiple range test at p<0.05

“*p<0.001

C : wheat flour

S1 @ oat : barley = 100 : 0
S4 @ oat : barley = 40 : 60

S2 : oat : barley = 80 : 20
S5 : oat : barley = 20 : 80
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S3 : oat : barley = 60 : 40
S6 : oat : barley = 0 : 100



o F7)w=9¢ pH 54

FIHk=2] pHE =A 3 A= Table 59 #vh. F7]6k=¢] pHE A
A S6(6.15)7F 7Hd ko, dixa(C) 6.35 A3 S1 (6.34), S3
(6.34)7F A3 S4 (6.26), S5 (6.23) Kt} =9kal, fFeolH o2 zolE H S
THp<0.001). Be]EEe] H7peFo] S7F @45 pH FAashalv

BEo] pHE 949 F719 o Aed &S A 5 o, A
A gE H7Es 9 EY FI|6kE9o] pH 6.87~6.89¢ W9 eF HluajA] 2
A= 6.15~6.35% 1 2k (Cho HS et al 2006, Bang SK et al 2013)
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Table 5. pH of cookie dough

Control Experimental groups
F value
C S1 S3 S4 S5 S6

6.35+0.024"% 6.34+0.04 6.34+0.03 6.26+0.03™ 6.23+0.01° 6.15+0.02* 10.095™
Y Mean+S.D.
? Different superscripts within the ‘same row are significantly different by Duncan’s multiple range test at p<0.05
“* p<0.001
C : wheat flour
S1 @ oat : barley = 100 : 0
S2 @ oat : barley = 80 : 20
S3 @ oat : barley = 60 : 40
S4 @ oat : barley = 40 : 60
S5 @ oat : barley = 20 : 80
S6 @ oat : barley = 0 : 100
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Table 6. Density of cookie dough

Control Experimental groups
F value
C S1 S2 S3 S4 S5 S6
0.147+0.001" 0.148+0.001 0.149£0.001 0.148+0.001 0.147+0.001 0.147%0.001 0.148+0.001 2.205

Y Mean+S.D.

C : wheat flour

S1 : oat : barley = 100 : O

S2 @ oat : barley = 80 : 20

S3 @ oat : barley = 60 : 40

S4 @ oat : barley = 40 : 60

S5 @ oat : barley = 20 : 80

S6 @ oat : barley = 0 : 100
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Table 7. Spread ratio of cookies

Control Experimental groups
F-value
C S1 S2 S3 S4 S5 S6

4.87+0.024% 5.54+0.04° 5.82+0.12° 5.79+0.03° 6.05£0.07¢ 6.08+0.06° 6.00+0.01¢ 150.787"
Y Mean+S.D.
? Different superscripts within the same row are significantly different by Duncan’s multiple range test at p<0.054)
“* p<0.001
C : wheat flour
S1 : oat : barley = 100 : O
S2 @ oat : barley = 80 : 20
S3 @ oat : barley = 60 : 40
S4 @ oat : barley = 40 : 60
S5 @ oat : barley = 20 : 80
S6 @ oat : barley = 0 : 100
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Table 8. Loss rate of cookies

Control Experimental groups
F-value
C S1 S2 S3 S4 S5 S6

13.05+0.10*Y?  11.89+0.57 11.99+0.36" 12:62+0.02° 13.16£0.11° 13.31+0.18% 13.75+0.21 18.126™
1) Mean=S.D.
? Different superscripts within the same row are significantly. different by Duncan’s multiple range test at p<0.05
=k p<0.001
C : wheat flour
S1 : oat : barley = 100 : O
S2 @ oat : barley = 80 : 20
S3 @ oat : barley = 60 : 40
S4 @ oat : barley = 40 : 60
S5 @ oat : barley = 20 : 80
S6 @ oat : barley = 0 : 100
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A 299 AEE 27

F7)e] BFES BAF A= Table 93 2ok AR S (10257)0)
AgE S2 (111.90), S3 (11350), S4 (11254), S5 (114.15), S6 (117.36) 1.
O FoA ez v YERE T (p<0.01).

A GRS H7bg 7] (Park HY et al 2013)9141% )2 g 2p i

A7 o] S7tEaF, AFolH Al EEF71(Kim Y] et al 2010) o4 = Al

ofx
s
Sh
)
lo,

L
N
ot
s
o|N
N
i
o
=
A

WLEFL FgHoT 7hastygon,
nHEES A7bE F71(ShinJH et al 200014 = vhed A7kEel S7t

4% APEL AEAYOL FolHed )7t glelth
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Table 9. Leavening rate of cookies

Control Experimental groups
F-value
C S1 S3 S4
- 102.57£3.90°Y  111.90+3.48" 113.50+1.47° 112.54+1.11° 114:15+3.65 117.36+2.01° 9.343™
Y Mean+S.D.
? Different superscripts within the same row are significantly different by Duncan’s multiple range test at p<0.05
% p<0.01
C : wheat flour
S1 : oat : barley = 100 : O
S2 @ oat : barley = 80 : 20
S3 @ oat : barley = 60 : 40
S4 @ oat : barley = 40 : 60
S5 @ oat : barley = 20 : 80
S6 @ oat : barley = 0 : 100

_31_



2. 7918 71AF EAX BA

7b. F7)9 Ax =

F71¢] MEE= Table 103 2t}

L(HE)e gz (C)o] 80492 RE Adart 7Hd =kon A9
T S1 (70.41), S2 (70.48), S3 (70.78)7} S5 (72.43), S6 (72.36)H.t} 2]
Ao gropom {49l Aol 5 HATH(p<0.001). whepA] R T e
o] Wolds5 Lgte] S7tstalth

aght(A )L AT S1.(345), 82, (3.23), S3. (3.24)7F H=F(C)
(2.44)9F 2F -S4 (2.84), S5 (2.63), S6 (246) Rt} Fo2 oz A e
S THpP<0.001). whetA agkS Flgdwe] ko] Boldr= Srtstath

bEH(FAE)e A3 S (3243), S2 (31.82)7F 7HF =oka, =+ (C)
(29.49) 3 2 ¥ S4(30.38)%.S5 (26.98), S6(25.75) K.t} = om F o] %9l

o] 2 B ATHP<0.001). B A E= He|Rute] 36 worE ol )
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Table 10. Color of cookies

Control Experimental groups
F-value
C S1 S2 S3 S4 S5 S6
LY 80.49+0.01°%%  70.41£0.11"°  70.48£1.47" -~ 70.78+0.79"  71.26x0.76® = 72.43x0.01"  72.36+0.16" 79.254"
a 2.44+0.02° 3.45+0.01° 3.23+0.16" 3.24+0.46" 2.84+0.18° 2.63%0.25° 2.46£0.05° 10.679
b 29.49+0.04"  32.43+0.02° © 31.82+054“  30.68+1.86™ = 30.38+0.46"  26.98+0.05° = 25.75+0.16 31.952"*
U1, ! lightness, . redness, b :lyellowness
? Mean+S.D.
¥ Different superscripts within the same row are significantly different by Duncan’s multiple range test at p<0.05
= p<0.001
C : wheat flour
S1 : oat : barley = 100 : O
S2 @ oat : barley = 80 : 20
S3 @ oat : barley = 60 : 40
S4 @ oat : barley = 40 : 60
S5 @ oat : barley = 20 : 80
S6 @ oat : barley = 0 : 100
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. #7919 3= 53

FSo] 53 F7) AFe] B4 S FARY olsstA 543
el ol JFS won, A2 FI)dA P e] 243 SFHIEA
of a3 g Addde=m AFs FEHA e dAgAe] 9=
gt (Olewink MC and Kulp K 1984, Lim EJ 2008, Kim KH et al 2009).
aelal Abgske Amet T Fof FEEEY d] 3l

F719] A=E 4% A= Table 119 2tk 2 Ao Ay F7]9]
S6 11510.93°] frel# e m 7hd- =38k (p<0.001), &
(C)= 8060.81, A S1 (3595.60), S2 (3711.22), S3 (3912.55), S4
(4794.70), S5 (5824.13)= YEREtow oAl zol= gl whEkA A

o
Ir
>,
i)

M

& we el 100% A7hE A@To] A% @wuaw frelHe Aol
QAT A TEe YALFE FEs) topach

selug e A8s FANA o] ruE Sgludel add wE Ax
7 e mete eongd o pME 2duRe ERF Ao 4

= 3800~526501H o] AT E S ALd Nt AMREF Y] 7F 5266 HHERYE
th (Shin EH 2001)." ¥ AFA Spole 2 22|59
7t FAFSEAL WERSE

ghE AgS AREE G719 AxoAME AR H7PFTI7E 2263~
3074, B9} A H7E F717F 1706~3280, =EZ] S H7ksk F7)7b
887~9758 AdS AHEF F719 AXrt Sados thAg FI1R
AE7F ¢ ¥t B aHEHJTHKIm KH et al 2009, Lee JA et al 2002,
Joo SY et al 2013).
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Table 11. Texture of cookies

Control Experimental groups
F-value
S1 S2 S3 S4 S5 S6

8060.81+80.33*Y  3505.60+643.11*  3711.22+195.03%  3912.55+755.84*  4794.70+686:18* = 5824.13+547.70* 11510.93+2714.89" 19.627"
Y Mean+S.D.
? Different superscripts within the same row are significantly different by Duncan’s multiple range test at p<0.05
“*p<0.001
C : wheat flour
S1 : oat : barley = 100 : 0
S2 @ oat : barley = 80 : 20
S3 @ oat : barley = 60 : 40
S4 @ oat : barley = 40 : 60
S5 @ oat : barley = 20 : 80
S6 : oat : barley = 0 : 100
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7t B 54 H}

F719] #54 54 A= Table 129 2o

2 WA= A8 S1 (6.89), S2 (5.85), S3 (5.93)2 S5 (4.63) Rt
oA o2 =A YEFSTHP<0.05). ol A7 et 7t F7] (Lee JA et
al 2002)°14 A H7tEFel Be&E T3 WAz sttt ®Hisg)

om, B ATAME Feide] FFol B A FEUAMY F57 =

i

3 AEE APES2 (630)7F 7hE =L, S6 (548)0] 7HE wksk
AwE g2T(C) B73)°] 7 =A vebda, Ade 6 (5.19)0

°

86 (8.07), tHxw(C) (800)e] 7+ =A ek
om) At S1 (5.04),-S2°(485), S3 (559> S4 (659 ET fFolAo=
S YERREHp<0.001). o= ZIAIA SAdME dHEZ(C) dET S6

wpae Eo} Ebe,

x=a(C) (41De] Ada S1 (6.33), S2 (5.11), S3
(5652), S4 6.30)HE}t Fe]A o=z vrA e THp<0.01).
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Table 12. Sensory characteristics of cookie

Control Experimental groups
F-value
C S1 S2 S3 S4 S5 S6
Grain odor  556+1.24®")  589+142° ~585+154>  593+1.80° 552+1:67"  4.63+1.78°  4.93+157® 2.642°
Roasted nutly ~ 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+050¢  504+1.85°  485+129° 559+1.65®  659+1.60°  6.44+1.74* = 807+1.27¢ 15714
Crispiness 656+1.42>  681+1.04> 6.93+0.96™ 589+1.25® 593+1.38"  570+1.17° 537+1.67* 5596
Graininess 4114145  533#1.39° 511+1.55 552+1.40° 530+1.35° 467096  4.37+124® 3159
D Mean+S.D.

? Different superscripts within the same row are significantly different-by Duncan’s multiple range test at p<0.05
“p<0.05, “p<0.01, *p<0.001

C : wheat flour
S1 : oat : barley
S4 @ oat : barley

100 = O
40 - 60

S2 : oa
S5 1 oa

t : barley
t : barley

80 : 20
20 : 80
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S6 : oat : barley = 0 :
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100



F719 vz V2% B4 54 24 A= Table 139 2t}

2 AP S6 (5.53)0] 7HF wreka, @ S3 B.97)7F 7Y =Sk
ot FoAQl Apole HolA| ottt

F& AT S6 (5.29)7F 7HE Bk (p<0.05), HEH(C)H v AY
T(S1~SH)l A= oAl Aozt flsdTh

b2 AT S6 (472)0] 7P weka, AT S1(6.02)°] 7HE =9ke

™, 54 (5.37), S5 (5.23) ¢k 4 (p<0.001)¢] Aol S B AT

Aze AT 86 (3.33)ol 7 Har AT Sl (5:48)°] 7HF Eske
m, A3 S5(4.49)¥ S2 (5.29), S3 (5.21), S4 (4.92)= A<l Aol &
1 3 oH(p<0.001).

ARl A5 == $6 (4.32)7F 7HEEEgkil, Ao S1| (6.97), S2
(B5.77), S3 (566)7F EXem S5 (515 FoHd  AolE EHUT
(p<0.001).
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Table 13. Consumer acceptability of cookies

Experimental groups

F-value
S1 S2 S3 S4 S5 S6
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 5.23+1.77° 47241777 7.847"
Texture 5.78+1.65¢ 5.29+1.60° 5.21+1.82¢ 4924157 4.49+1 .68 3.33+1.55% 30,511
Overall d d 3 b b
5.97+1.60 5.77+1.45 5.66+1.68° 5.33+1.50™ 5.15#1.69 4.32+159° 15.746™
acceptance
U Mean+S.D.

? Different superscripts

* p<0.05, *p<0.001

S1 : oatmeal : barley = 100 : 0
S4 : oatmeal : barley

40 : 60

S2 @ oatmeal : barley = 80 : 20
S5 © oatmeal : barley = 20 : 80
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within the same row are significantly different-by Duncan’s multiple range test at p<0.05

S3 @ oatmeal : barley = 60 : 40

S6 : oatmeal : barley

0:

100
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10.

11.

(O S1, 82, S37F =gk, wel Hrbde] S74d= pHe #H4st
At

FIF] dEE AR F fo]H < Aol b AT

F71°] HIAGL S4, S5, S60] 7w, dxza(C)e] 7P ko
neltde] go] FEFE FolHor FrrekAth
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