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Abstract

The purpose of this study was to examine the effect of different types of frying oil on the quality of yakgwa such
as expansion rate, color, moisture content and rheological properties. Yakgwa fried with corn oil showed the highest
expansion in width and length, and rice bran oil in height. With regard to the overall expansion rate, yakgwa fried
with rice bran had the highest value. As for lightness and yellowness, yakgwa fried with soybean oil had the highest
lightness (34.74), while yakgwa fried with grape seed oil had the lowest lightness (29.82). As for redness, however,
no significant difference was found. Regarding fat content, yakgwa fried with rice bran oil showed the highest value
with 18.91%, while yakgwa fried with corn oil and canola oil showed the lowest value. No difference was found
in moisture content according to the type of frying oil. In relation to the acid value, yagkwa with soybean oil
showed the lowest value of 0.24+0.66; as for peroxide value, yagkwa fried with rice bran oil showed the lowest
value of 3.59+1.74 meq/kg. No difference was found in hardness, cohesiveness and resilience according to the type
of frying oil. Yagkwa fried with corn oil and canola oil showed the lowest value in terms of adhesiveness and
chewiness, respectively. The results of the sensory evaluation showed not significance difference in overall prefer-
ence, but yakgwa fried with rice bran oil had the highest value of 5.93+1.87.
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(Cho & Lee, 1987). MBS Wk=3E & Wolx A=A}
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o] B 75 giAled AE, T
st FZolu #5F 549 AolE B
& Kim, 2001; Kim & Kim, 2009).

oFtol| AMESE HAVIES Y
ge] ARESHAL Qlom, ofut: o]=
vjstal 7 GA 7+ e 7] Sl
AzZFEh 2y 28 S04 7189 RV tEiAE
Al ekste] FA el gk A KA 2 th(Han et
al, 1994; Kim & Yun, 1999). Han et al. (1994 5%+,
HA, PAFE ol &3 ozt #2454, Kim & Yun
(1999)2 AsHrE A o] FA5A e A5
Hs7 % it At o2 HA A2 AM-shE 762
71 EHA AHEE = Aol dFEfret SFFRolA
(KOSIS, 2017), HZoll= o]eol% Fh=ehfr, TEnF
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Mixing wheat flour, salt, pepper powder, sesame oil

I

Sift flour, 18 mesh

I

Add sugar syrup

}

Rolling and folding

:

Cutting (3%3%0.8 cm)

}

Deepfrying (110°C, 5 min — 150°C, 5 min)

!

Soaking in syrup (1 hr)

}

Syrupdrain (24 hr)

}

Packaging

I

Storage (30°C, 0~5 weeks)

Fig. 1. Preparation flow chart of yakgwa with different types
frying oil.
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Table 1. Ingredients of yakgwa according to different types frying oils

Yakgwa Sugar Syrup Soak syrup
Ingredients (g) Ingredients (g) Ingredients (g)
Wheat flour 100.00 Sugar 100 Grain syrup 290
Sesame oil 19.00 Water 100 Starch syrup 290
Salt 0.35 Honey 10 Water 100
Pepper powder 0.25 Ginger 20
Baking powder 1.20
Water 18.80
Sugar syrup 25.00

2 U 5 248 A
Wiz

715 FRol wE ool WS E vlwatr] 98tk
Jang et al. (2013)9] WHL Fuste] At s F
7171 A3 Fof 712, A2, =o|E vemier calipers (H530-
20C, Hanco, Sanghai, China)Z %3l H7|7] A& =
7o) M18-S 4 (1) olg-sel ek,

. . Ly x W, xH,

Expansion ratio (%) = m x 100 @)
o714l L, W, H2= F717] A 9k52] 7F=(length), Al
Z(width), 283 E=9](height)e]™, L,, W,, H= HZl &
ofte] 712, M2, Fololth.

AH
An

H1

A= oFzto] ZAW-S AMX}FA|(Chromameter, Konica Mi-
nolta, Tokyo, Japan)& ©]&3}d L (W=, lightness), a (4
A% redness), b (B =, yellowness)E & 53] v =74
gk &, HAp o2 e EF AR 3} L=
96.69, a=0.09, b=1.89.0] At}

B

FATELS Lee & Kim (2014)2] AuhgS Fsto],
AR/ 5g8 B3 3 soxhlet XA etherZ 9A|7HE<t
FAE FE F ethers 3] FEAIA AAT & &
Agge SH st Fapo = etk
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TFEUFFE ARE AP 247 F AR 1gS F

=457

cm® F7|2 AE U2 texture analyser (TAXT Experss
Enhanced, Stable Microsystems Ltd., Godalming, England)
£ 0|83}y 7d X (hardness), -2 (adhesiveness), 534
(cohesivenss), A &4 (chewiness), L] -4 (resilience)
S 435t AHE-E probe= SMS P/5001H, S =71
< test mode comperssion, pre-test speed 2.0 mm/s, test
speed 1.0 mm/s, post-test speed 1.0 mm/s, distance 5.0 mm,
trigger force 5.0 g2 = st FAN oM, 7 A5 T 53]
g skl Bk 2 Jehiith

lo o

M =5

2F7H(acid value, AV)E Kim et al. (2011) 2] A% =9
< FastAnh AR 5-10 g& S5 Ailter bagell ethyl
alcohol-ethyl ether (Daejung Chemicals & Metals Co. Ltd.,
Siheung, Korea)E 12 H]&Z &3+ &9 [00mLE ¥
T speed 1941 557} stomacher (Bagmixer 400VW, Inter-
science ft., Saint Nom, France)Z w3 3}sle] =3th A&
g =9 895 vFAd &A Bl 1% phenolphthalein A
A1¢F (Daejung Chemicals & Metals Co. Ltd.)S 2-3%-2 4
< % 0.1 N Potassium hydroxide ethanolic standard solution
(Dagjung Chemicals & Metals Co. Ltd)22 $1-& T4 9]
30% o) A 2 wW7kA] A skt ZF AR T 33wt
& A5t Hge 2 vepli

_ 561l x(a—b)xf
= 0l xlab) @

AV
oJ7]eA 8= AlZe] AH (gl a= AR gk 0.1
N potassium hydroxide ethanolic standard solution®] ZH]
Z(mL), b= FAI @l AH-E-H 0.1 N potassium hydroxide
ethanolic standard solution®] ZH]ZFmL)o|H, f= 0.1N
Potassium hydroxide ethanolic standard solution®] & 7}o|t}.

F4+38}HE 7Hperoxide value, POV)E Lee et al. (2013)<]
A WS FAEATH A E 128 S8 filter bagl
% 3 chloroform (Daejung Chemicals & Metals Co. Ltd.)
10 mL, acetic acid (Daejung Chemicals & Metals Co. Ltd.)

15mLE 22 % speed 1914 587t stomacher (Bagmixer
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400VW, Interscience fr)2 &3} slo] =o|x, Az Z&}
230l &7A AE3} potassium iodide (Daejung Chemicals &
Metals Co. Ltd.) €4 1mL 7I3F & 59 412 U
o 3ol 1087F WXkt = 30 mLE 7Heted A7
A< ¥ 1% starch (Dagjung Chemicals & Metals Co.
Ltd) €9 1mLE AAFo R ALE3le] 001N sodium
thiosulfate standard solution (Daejung Chemicals & Metals
Co. Lid)o2 AATAT. 72 AR & 38 w8 4 5}e]
B2 e AT

POV (meg/kg) = %Mx

100 3)

SE A8 HFHAHgelH, a= AR B 001N
sodium thiosulfate standard solution®] Z=H|Z(mL), b= ¥
Al o 412] 0.01 N sodium thiosulfate standard solution 4
vl & mL)°]t}. f= 0.01N sodium thiosulfate standard
solution®] & 7}o]t},

J2E 84 HA0 7} ARS8 Hol g A

25 WA AN A4 A A8e] A3 Fo
AR 2 bl Hel AR Bk A AAE @
g Tate] 107149] B4 BHE EAUE B 3
7Vl STk, Q9te] ele glolv S8l & A= Bt

ofr

FBR ¥ o1 9 b A9 o9 AR o3 o]
& 48 slglth ARE BRI AdE A A 27
2 BAT 5 FAAZ AN 58 B gue 9
2
ZI

23 BHnutty), 7187 ZHoily), A¥+E 2 7] 3 % (overall
acceptability)©] o, H 7P H-E 98 A= (1=v]-F- |t} 9=
o) FTHS o]8-3te] B8kt

SAXE|

SPSS ver. 24.0 package program (SPSS Inc., Chicago,
IL, USA)E ol&ste] Ha3t RFAAE Fater, 7t
A 87re] FoA A2 EARE4A (one way ANOVA)Z

Duncan ThEH 97 A ¥ (Duncan’s multiple range test, p<
0.05)= AH&-std 53ttt

Rt

Wl

Ao T/E DElste] Axs o] Wil g v
gt A3E Table 20 YEPAATE Aste= FHE H717]
A-Fo] 72 xM Exzole] HE Hlwdh 202 HA| 2
Botee HAE 21 oFHe] AWstETt 231.5%2 71
=2 @S Bk AAFR Bees AR H21 o
7F 7P = #E EAARL VIR, AE, o] Zhzte] 3
sHHEE 7] et e dH4E B V1R, AR
WA == SFTFFE FHZ A7), wold] AP EE
77 7P = 7S B v Aol R,
A2e] A7 7w s ROy Eole] s}
=7t e HARe e folH R w2 ghs vERlo
AAAQ Astert =4 vEpdTh sk AR Ao R g
Aol TRl et W] {4 Aole YRR &
UTH Jang et al. (2013)2] Al WEWA 7159 FF
A7tge dElete] 7 o] HASIEE AT ES
7159 Eet H el BAIRle] & oFFe] Aslwol=
frel&e] zfol7k JehA] Zdthal ®Hirste] 2 Ao}

7+o- A= Bk B3 Kim & Kim (2001)S ¥ U]
Aol e ofxte] WAsiwe HF A 7=, AlRe] Hs)

X

o] A5 F7HEET =o]9 A =Tt A vehte
AL Z Wiste] B A 7hE S Veh AT 71E,
A 2o s TR Fol] WP erE A Yeptbes A
2 e WSSkl WAl 31 ¥ He AP S v A
712, AZRohE Aol A9l oF NS Abo|Atolof]
o] FF7|2 W3, oy e gk Fo R FEo] AR
EHA] o] WEFo R o] dojur] W&l Zoew A
ZFEItH(Lee et al., 2014).

AHC=
f f

A/ TR/l wWE Fzto] A== Table 39 LERERA
ok HE 7 A9 WEFE 571 G} 347440912

Table 2. Expansion rate of yakgwa according to different deep frying oils

Types of oil Width Length Height Expansion rate (%)
Soybean oil 1.12£0.04° 1.09:£0.04™ 1.81£0.14° 220.66+25.61™
Corn oil 1.17+0.05% 1.16+0.04° 1.63+0.12°¢ 219.31+15.30™
Canola oil 1.1240.05° 1.13£0.06% 1.83+0.15° 229.25+18.37™
Rice bran oil 1.06+0.05° 1.07+0.05°¢ 2.05+0.12° 231.46+15.42™
Grape seed oil 1.07+0.06° 1.11£0.07% 1.82+0.12° 213.50+17.39™

All value is Mean+SD
NS : Not Significant

““Superscriptive letters in a column indicate significance at p<0.05 by Duncan's multiple range test



Table 3. Color of yakgwa according to different deep frying oils
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T ol Color
es of oi

P L a b
Soybean oil 34.74£091*  2.66+0.56™°  10.52+0.66"
Corn oil 32.96£0.64°  2.81+1.02 9.68+0.46"
Canola oil 33.56+1.14*  3.02+1.21 9.34+0.72"
Rice bran oil 32.28+0.75°  2.93£0.47 9.77+0.97*
Grape seed oil ~ 28.92+1.32°  2.96+0.80 8.44+0.63¢

All value is Mean+SD.
NS : Not Significant

““Superscriptive letters in a column indicate significance at p<0.05 by

Duncan's multiple range test

~
S
~
H_
S
=)
Jo & 8
)
~
N
H_
(]
(V8]
i
i o
rlo
)

22 H10 ofe] 4
$ O 715l FH3Z1 ol Hg] = WE e Bl
o, GO H2E S BT o] Age Xx
AF=Z FH7 Qste]l iFfy S44R=E H1 AitEt
o o kS HogEhE Lee et al. (2013)9] Aol
x| gkt

=
IS A3 F FHAFo WE FAH o, SRS

=1 Table 4 YERHATE.
I= H71 F fATHFS 29 vRE "7 e f
ko] 18.91+1.05%% 7Hd &
o, SFFEFE H7 FAE 174120082 7P v+ gk
BN, AAH R {94 Zol= Ao thrf, 7

el

b

=

o

il

m

ol ™
12
Y
N

e

A e HERRL

N
o~

o
J1=
g

\Ir1o

)
oy to
tlo fo i L
L;Eﬁ‘i*ﬁ-"qﬂ
EE
ééi—\'l“\l—qig‘%
52 — £ K
v oM 2

4.30+0.21, 0.58
+0.1282 T2 7|5 vl8 =& S YeRNAtH(data not
A o] A= okatg 7)1 5ol H7]

-

lo,

~

N o
[o NN

S

o X 12 o

O
=
Z.

o

hYA
e i

b1

AR S50, 7heeRE 11 gt @
S B THp<0.05). Han et al. (1994 5%+
PR H71 ok fAIS ] A7 21.77%9) 21.50%
o7 2 A7 vsd AT Btk 22Y Lee &
Kim (2002)¢] 17-23el ostd #3AS M7t 3%
7158 TRl daglol Ao ol BobA AL, Lee
(2006)9} Cha & Song (2006)> 717} Sw|7hFe} AgZ Q.
25 UM A FHe FAgEe] folFoR oy
|

oFel fAFHE AR FFS Bol B HYH)

>

A<
o

o Jo

il o

o] W ol e AoE YEte
7} 6.80+0.84% 71 =S He
X2 FH7 L 56120072 7 e
KT} Han et al. (1994)°]] o|&hd th¥f-9F v 7
7 oFzfe] RS 747} 6.43%, 6.47% ©lNIL F
AR F7ed Wt E 93 AfolE HolA] et
31 2H, Jang et al. (2013)= °Fell H7bsh= 7159 &
FE 2 & 9 AREAS wel HE AEe] S
Zoll= zpo|7} QlE Aoz Biste] HU4E gysiie
o R fo4 Zol7t fle 2 ArAde e A
&S BT

OFHE AT § Aol HAtslETHE A HA
of w2 oFite] A EE 543 AvHs el AT
o] g, A ETHE A9 7] AR E SHEE A
O 2 AlzH ofHe FF AL A5 F A= wolth
A7te] AS-ole neE B7 Fart 036£0.060.% 7}
T =S 3
0.24+0.06°] #t-= UERH AT ol FikstE7H= v
2 H7] ok} 35941742 7H B S BRI, X
A7t 68310612 7HE =& kS Bk Ate
stE7te] o2 B of wARE F7 o] 5
YA AL Shake x| nE 27) A e Be RS
Aom, XXM FE FH7 o] Hfol= At =
E7P7F 25 Eof fElA WAt sy 271 =t
o & ok HFR= FH71 oFate] Aol
ISt ETEE 9 AE A e uf BlwE v
_‘?’_

12

<]

Of

T

2

lo

=

=

—r

Jo

fru

W= 4m
o™,

o

j\:_ll

N

N

o)

4 o) WT

o)

e rlr

o

oz

[

S R T

Mo r
N

Table 4. Fat content, moisture content and rancidity of yakgwa according to deep frying oils

Peroxide value

1 () : o .
Types of oil Fat content (%) Moisture content (%) Acid value (meg/ke)
Soybean oil 18.42+0.41™ 6.60:£0.85™° 0.24+0.06™ 5.26+2.44™
Corn oil 17.41+0.08 6.80+0.84 0.32+0.05 5.39+1.38
Canola oil 17.66+0.49 6.29+0.47 0.34+0.05 4.64+2.88
Rice bran oil 18.91+1.05 5.87+2.01 0.36+0.06 3.59+1.74
Grape seed oil 18.46+0.60 5.61+0.07 0.35+0.08 6.83+0.61

All value is Mean+SD
NS : Not Significant
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Min et al. (1985)> S5, 5, FAF2 F1 =
o] AHE 4% A folA ztol7t glloeH, S
7F e 2P 24 vebsed ole SRt
IEEZSIA LR HEo] ThE 7R ET 7] wEl A
o7 HIEIYOH, Lee et al. 2013)2 7159 FHE

AL
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2 Holx &y 9t o= AedE HE2 vl
EE=A S, TheeHy, tFR 240°C, SR 230°C, 22
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Ag 7 93 2eolA A ol7] Wl (Cho et al,
2008)0 271t #AtELETIOIA 2 2polE oA e
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ol 7 ZA3E Table 5 YepiSIT Aoz & of 73
=, 354, 5942 AR SR wet 2 Aols B
oA fe AR Ueon, 53] A 544 &
FozE zpol7h STt AN F2Y e o
2 B4 3ol vis) AiHez Vg 5 0§94
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Uehien, 342 A4 g vsd gk UYERi
out TEARFE FHI A7 AR =2 ghe e
Wt 542 7152 SR dEglel e ot 32
S e Btk PR AEEe 7159 TR w
Fol=l Aolg vepidletl ZhzeiE H11 oFzte] 74
T AR T R g, e MY =2 g
2ibass

<

A4 2e)e okgte] B B7h AzHe Table 60 1}

- s T 5 >
Ao Aker) 24 gk AA A 7)|EE M E F2F Aol
Holz| gkskom, 3 71531 stel] thgh oAt
=t|& S4nt 255t Zpol & BT FIAAH 7151 gre] A9 et 2=
HAe /HE gt Az oF2ke] 7 = (hardness, A7 =2 AseE BRI, U579 St 18
N), -2Hd (adhesiveness, J), -3-F /3 (cohesiveness), 4 & 73 43 71831 gl el fejdor W daws Bl
(chewiness, J), 22|32 YA (resilience)e] &4 =43} o AAFOZ 7P =2 AETE B vRe 739l
Table 5. Rheological properties of yakgwa according to deep frying oils
Types of oil Hardness (N) Adhesiveness (J) Cohesiveness Chewiness (J) Resilience
Soybean oil 780.92+73.11N -36.30+7.73* 0.50£0.02* 307.93+46.03° 0.15+0.02™
Corn oil 889.34+115.73 -50.72+5.20¢ 0.48+0.02" 267.05+12.68" 0.15+0.01
Canola oil 822.28+61.02 -34.15+4.75* 0.49+0.03*® 162.12428.83¢ 0.16£0.01
Rice bran oil 760.98+97.95 -45.65+8.77* 0.50£0.03* 186.62+15.78¢ 0.15+0.02
Grape seed oil 883.30+70.25 -41.22+4.59® 0.52+0.01* 187.57+12.89¢ 0.16+0.01

All value is Mean+SD
NS : Not Significant

**Superscriptive letters in a column indicate significance at p<0.05 by Duncan's multiple range test

Table 6. Sensory analysis of yakgwa according to deep frying oils

. Types of oil
Attribute
Soybean oil Corn oil Canola oil Rice bran oil Grape seed oil
Appearance 5.86£1.91N 6.12+2.00 6.29+1.84 6.00+1.77 5.88+1.77
Color 5.74+1.88N 6.00+1.82 5.88+1.81 6.52+1.53 5.91+1.90
Flavor 5.86+1.79N 5.60+1.58 5.43+1.82 5.45+1.66 5.64+1.32
Hardness 5.29+1.88N 5.81+2.04 5.69+1.89 6.07+1.84 6.05+1.74
Adhesiveness 5.48+1.81N 5.67+1.68 5.5241.67 5.48+1.92 5.81£1.82
Chewiness 4.954+2.12° 5.31£2.19® 5.36£2.21% 5.77£2.15% 5.98+1.93°
Sweetness 5.5241.43% 5.83+1.62 5.62+1.68 6.00+1.68 5.57+1.77
Nutty 5.69+1.52N 5.55+1.74 5.86+1.82 6.31+1.63 5.69+1.42
Oily 4.45+2.07* 4.12+1.90 4.41£2.07® 5.24+2.29° 4.814£2.06™
Overall acceptability 5.10£2.12M 5.17£2.11 4.98+2.15 5.93+1.87 5.64+1.78
"Mean+SD

INS : Not Significant

3dQuperscriptive letters in a row indicate significance at p<0.05 by Duncan's multiple range test
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