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Effects of Adding Glutinous Barley Flour on Quality Characteristics of Yakgwa
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Abstract

This study was undertaken to examine the quality characteristics of glutinous barley flour (GBF) Yakgwa produced by air
frying. To achieve this, the pH of the dough as well as expansion ratio, color, texture, and sensory evaluation of Yakgwa were
measured. The pH of the Yakgwa dough significantly decreases with increasing amount of GBE, over the range 5.35-5.45.
Lightness (L), redness (a), and yellowness (b) also decrease with increasing amount of GBE Furthermore, significant
decrease was observed in the hardness, proportionate to the ratio of GBF added (p<0.001). Generic descriptive sensory
evaluation results reveal that samples with high ratio of GBF show increased grain aroma, burnt aroma, grain flavor, nutty
flavor, astringency, chalky taste, and hardness. The acceptance test determined the GBF-20 sample group to be high in
flavor and texture (p<0.05). Therefore, it would be appropriate to apply to 20% GBF for alternative and the addition of
GBF would be considered to have positive effects on the quality characteristics of Yakgwa using air fryer.

Key Words: Yakgwa, air fryer, glutinous barley four, quality characteristics
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<Table 1> Formulas for manufacturing Yakgwa containing glutinous
barley flour
ngrodicnt (2 Sample" (L=94.45, a=0.04, b=2.17)% AF&-3}Th.
Control GBF-10 GBF-20 GBF-30
Wheat flour 200 180 160 140 6.4
Glutinous barley flour 0 20 40 60 oF#te] 7= (hardness)= &4 7](CT-3 4500, Brookfield
Cheongju 46 46 46 46 AMETEK Inc., Middleboro, MA, USAYE ARE-3le] =43}
70 70 70 70 ATH A EHE 7IExAMEx=o] ZF 3eme] 7|2 FERA
40 40 40 40 ZAsI o, SAHZ AL Test type TPA, Target 10.0 mm,
02 02 02 Hold time 0s, Trigger load 50.0 g, Test speed 1.00 mm/s,
! ! Return speed 1 mm/s, Recovery time 0s, Pretest speed
1 mm/s, Probe TA4/1000 (38.1 mm D, 20 mm L), Fixture
TA-RTKI, Load cell 4,500 g®]2{T}.

Nut oil
0.2
1 1

Honey
Pepper

DControl: Yakgwa without glutinous barley flour; GBF-10: Yakgwa
containing 10% of glutinous barley flour; GBF-20: Yakgwa
containing 20% of glutinous barley flour; GBF-30: Yakgwa

Salt

containing 30% of glutinous barley flour.
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<Table 2> Sensory attributes, definitions, and physical standards of Yakgwa samples

Attribute Definition Physical standard Sar_nple Rl
size value
Appearance
Darkness  Degree of being dark Grain cookie (Crown Co., Ltd., Daejeon, Korea) 1 piece 12
Aroma
Grain Intensity of aroma resembling grains such as Grain cookie (Crown Co., Ltd., Daejeon, Korea) 1 piece 10.5
wheat, barley, and rye
. . s . Hotteok cooking mix (CJ Cheiljadang Corp.,
Greasy Intensity of odor associated with oils from frying Seoul, Korea) 10 g 8
Intensity of aroma similar to burnt food twisted bread stick snack (Ecofoods Co., Ltd., U
Burnt . Y% piece 75
(e.g. burnt bread) Daejeon, Korea)
Taste/Flavor
. Intensity of fundamental taste sensation of long  Hotteok without filling (CJ Cheiljadang Corp.,
Grain . . . 10g 9
chewing grains such as rice Seoul, Korea)
Sal Intensity of fundamental taste sensation associated Cracker (Haitai Confectionery Co., Ltd., 1 piece 10
ty with the presence of salt Gyeongsan, Korea) p
Intensity of fundamental taste sensation associated Cooked rice (CJ Cheiljadang Co., Ltd., Busan,
Sweet . . I5¢g 10.5
with typical sucrose Korea)
Nutty Intensity of flavor resembling nuts Roasted peanuts (Samhofood Co., Daegu, Korea) 4 nuts 6
Sour Intensity of aroma resembling leavened bread Hotteok without filling (CJ Cheiljadang Corp., 10 g 7
Seoul, Korea)
Texture/Mouthfeel
The force required to break the sample between  Biscuit (Haitai Confectionery Co., Ltd., .
Hardness . . 1 piece 5.5
the molars in the first bite Gyeongsan, Korea)
Astringency Feelmg‘ in the mouth associated with the presence Cracker (Haitai Confectionery Co., Ltd., 1 piece 9.5
of tannin Gyeongsan, Korea)
Chalky Complex fecling in the mouth associated with Digestive biscuit (Orion Co., Ltd., Iksan, Korea) 1 piece 8

dry and roughness
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<Figure 1> pH of Yakgwa dough containing glutinous barley flour.
Error bar represent as +SD.

Different letters indicate significant differences based on Duncan's
multiple range test (p<0.05).

D Refer to the Table 1.

<Table 3> pH and colorimetric characteristics of wheat flour and
glutinous barley flour

Glutinous barley

Wheat flour flour t-value
pH 5.67+0.02 5.21+0.02 34.775%**
LY 93.00+0.08 88.96+0.16 39.38%**
a 1.87+0.02 2.43+0.04 21.61%**
b 8.53+0.03 8.57+0.07 -0.93

Data represents mean+SD.

DL: Lightness (100=pure white, 0=black); a: redness (+100=red, -80
=green); b: yellowness (+70=yellow, -70=blue).

**¥p<0.001.
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<Table 4> Expansion ratio of Yakgwa containing glutinous barley flour

Sample"
F-value
Control GBF-10 GBF-20 GBF-30
Expansion ratio (%) 1.03+0.04° 1.04£0.05° 1.06+0.02° 1.06£0.01° 0.79
Data represents mean+SD.
Values with same superscripts in a row are not significantly each other at p<0.05 by the Duncan’s multiple range test.
DRefer to the Table 1.
<Table 5> Colorimetric characteristics of Yakgwa dough and Yakgwa
Sample”
F-value
Control GBF-10 GBF-20 GBF-30
L? 52.10+0.29* 51.47+0.33° 50.68+0.14¢ 50.54+0.20° 25.11%**
Dough a 5.51+0.09° 5.93+0.05" 6.76+0.11% 6.77+0.06" 182.30%**
b 23.28+0.24° 23.17+0.17° 24.03+0.50° 23.4240.15° 5.05*
L 56.07+0.27* 53.50+0.90 52.30+0.98" 53.91+0.94° 10.88*
Yakgwa a 14.20+0.42° 15.52+0.14° 13.7120.34% 13.50+0.17¢ 28.81%**
b 33.544+0.22° 34.61+0.312 32.18+0.81° 32.5140.50° 13.86*

Data represents mean+SD.

Values with same superscripts in a row are not significantly each other at p<0.05 by the Duncan’s multiple range test.

D Refer to the Table 1.

D L: Lightness (100=pure white, 0=black); a: redness (+100=red, -80=green); b: yellowness (+70=yellow, -70=blue).

#p<0.05, ***p<0.001.
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<Figure 2> Hardness of Yakgwa dough containing glutinous barley
flour.

Error bar represent as +SD.

Different letters indicate significant differences based on Duncan’s

multiple range test (p<0.05).

DRefer to the Table 1.
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<Table 6> Generic descriptive sensory evaluation of Yakgwa containing glutinous barley flour
Sample"
Attribute F-value
Control GBF-10 GBF-20 GBF-30

Appearance

Darkness 3.49+1.57%% 436+1.51° 9.1342.08" 10.49+2.05° 86.67***
Aroma

Grain 5.89+2.98° 5.90:£2.90° 8.69+2.10* 9.29+1.69* 12.67***

Greasy 10.06+£1.59* 9.02+1.96" 10.08+2.48" 10.55+2.25% 2.28

Burnt 4.60+3.16° 439+£2.71° 7.74+£2.24% 7.70+£2.40° 11.87#%*
Taste/Flavor

Grain 6.98+2.47° 7.18+2.89° 10.02+2.00° 10.47+2.25° 13.83%%%

Salty 7.95+£2.52° 7.41+£2.44° 8.59+2.82% 9.00+2.23% 1.87

Sweet 7.79+1.85¢ 7.77+£1.90% 8.66+1.56" 7.72£1.76% 1.55

Nutty 7.12+2.51° 7.39+2.46 10.15+£2.107 10.90+2.09* 16.67%**

Sour 8.89+£3.49% 8.87+3.28" 8.65+2.85% 8.66+2.817 0.04
Texture/Mouthfeel

Hardness 4.98+1.84° 5.89+1.81° 9.21+2.71% 9.79+2.46" 27.38***

Astringency 8.57+2.27° 9.25+1.55° 11.09+2.14* 11.82+£2.29* 12.82%**

Chalky 6.23+1.79 7.35+1.82° 10.78+2.11% 10.99+2.25¢ 34.81%%*

Data represents mean+SD.

Values with same superscripts in a row are not significantly each other at p<0.05 by the Duncan’s multiple range test.

DRefer to the Table 1.

I1=Extremely weak, 15=Extremely strong

#4%p<0.001.
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<Table 7> Acceptance of Yakgwa containing glutinous barley flour

) Sample”
Attribute F-value
Control GBF-10 GBF-20 GBF-30
Color 5.50+1.78°2 5.53£1.61° 5.79+1.57 5.61+1.38 0.75
Aroma 5.43+1.49° 5.50+1.49° 5.57+1.52° 5.51+£1.43 0.18
Flavor 4.74+1.94° 4.81+1.70° 5.54+1.722 4.80+2.11° 4.49%
Texture 5.18+1.97%® 4.75+1.84° 5.45+1.90° 4.95+1.98® 2.69*%
Overall acceptability 5.01+1.87 4.92+1.69* 545+1.77 4.91+].84° 229

Data represents mean+SD.

Values with same superscripts in a row are not significantly each other at p<0.05 by the Duncan’s multiple range test.

DRefer to the Table 1.

I1=dislike extremely, 9=like extremely.

#p<0.05.

RS

dFS. Hko

o2 ©v—
2 ST A3} Aol B
ot - ool et A 1y el 3

o B2 7S GBF-30 A&+ GBF-20 Al&<-0] 7474
11.829} 11.092 o&o 2 7FaAl 71310 (p<0.001),

3.0
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<Table 8> Pearson’s correlation coefficients between overall acceptability and sensory attributes

Sensory intensity

Acceptance

DAR? GAA GEA BUA GAF

SAT SWE NUT SOU HAR AST CHA

COL ARO FLA TEX

OVA 0324 0364 0.175 0499 0390 0.285 0.991** 0.332 -0.502 0.368 0.273 0418 0871 0.663 0.967* 0.886

YDAR: darkness; GAA: grain aroma; GEA: greasy aroma; BUA: burnt aroma; GAF: grain flavor; SAT: saltiness; SWE: sweetness; NUT: nutty
flavor; SOU: sourness; HAR: hardness; AST: astringency; CHA: chalky; COL: color; ARO: aroma; FLA: flavor; TEX: texture; OVA: overall

acceptability.
*p<0.05, **p<0.01.

5

A3 A= e Y Bk

“

&

2) &H|7 7155 AL

okte] 715 % HAPAIE <Table 7> 7). ofateo] gl
&k 7|5 GBF-20 Al 273 GBF-10 Al &+0] 7tz}
5.54¢9F 4.81% YERM felF o= 7 E=A H7kE o
(p<0.05). eFzte] A 7hol| gk 7|3 %= GBF-20 AlE+20]
5452 GBF-10 Alg83 HJ3] foj3ez =& A7E e
WSt oFke] HubA]l 7Ewd] YFE = 58S got
H7] $lste] AAaAE #4138 A= <Table 8>3 72t}
Auzel 715 % B4 7549 ©akr=0.991, p<0.01),

713 EA4 F 5Hr=0.967, p<0.05)3} %] AAIAA S vyeR)

At AZEHB7FFE o] 83t air frying 2F2ke] AWEAQl
7|5 JES FE 291 & go] T35 2Hgske A
o2 AlgHLh

IV. 20F g A

rhu

d

2 AelMe 27 gl ARERIVIES 0, 10, 20,
223 30% WAt g Alx3 § air friyers 183}
o] ofFHE Azt oF4 Riso] pH, $HdR ofzke] W5}
&, A%, A7, 1?41 BZVEA W7t 58 Ask] #4
B4E dolua stk o5 WEe] pHE 535-5.459)
HAREH, GBF-20 Al&+-¥ GBF-30 Al&+*°] 77} pH
5367 5352 foHo 7 o AE B TH(p<0.001). 2
o] e 1.03-1.062] HANSH, A7k Folxt
£ Hol|R] et ofxk W Aw 54 Ax, zAEE]
742 thAlH]Eo] ES AEFES WE(p<0.05), IA=
(p<0.001), 223 AT (p<0.05)7} EF o 472 B
o}, ofke] A= glRTte] 1558.33 g9 #HO=E feyow

7V =& AAE UElen, ARSIV thAH &l
ZoMEFE FYFHOE ATt Yol ARE BT
(p<0.001). B2 M54 7} A3}, d@RRB71R9 o
AH)go] o A EZE Mo ojF XJE ST EL o] ﬁk e W)
A, =] Bk A% B A, W 7 99 59 54
o] g Ao® H7IE ). 7]35:5 ZAAF A3}, GBF-20 Al
I AN 7|55t & Zo R HIEA

[e)

72t Bol ZgspA wARE, it 217el g 27
5wk 7V A Ak ARanElE AN g 20%
¢l GBF-20 AlZ70] air fryerS o] &3 okafo] Az 2 &

Al 2
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