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Abstract

In this study, to investigate the effect on qualities and preference of the vegetable tteokgalbi by cooking methods, it
was using pan frying, microwave heating, conventional oven heating, and air frying. Moisture contents (%) according
to cooking method was highest in the order of microwave heating, air frying, pan frying, and conventional oven heat-
ing, and pH was slightly higher in microwave heating and air frying. Cooking loss (%) and diameter reduction rate
(%) and thickness reduction rate(%) was highest in conventional oven heating. For hardness (N), chewiness (J), springi-
ness and cohesiveness, pan frying showed the highest value and microwave heating showed the lowest value. In the
sensory test according to the cooking method, appearance and surface color showed highest values of conventional
oven heating, and the pan frying showed high value for overall flavor, umami, overall taste, and overall acceptability.
As a result, pan frying is an appropriate cooking method to improve the preference of vegetable tteokgalbi.
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Table 1. Ingredients of vegetable tteokgalbi

Ingredients % (/100 g)
Plant based meat type minced meat 7.90
Ice water 35.10
Coconut oil (30°C) 15.00
Textured protein 21.00
Water for textured protein 21.00
Total 100.00

oz o] AL ARl BHA| i SAR =T 75°C7 H =

2] 3R THMEFDS, 2019). W3 54 1% = E]Xl%i%&ﬁl
(SDT8Q, Summit, Seoul, Korea)E ©]-&3}e] =73} T}
Z} Z R -2 A d=F(Ha, 2000; Kim et al., 2001; Jeon
et al., 2013)3 Al Q1 Ww] #A|EFol] AFH
& Fastel A Th M =k (Pan frying)S 27 28
cm®] Z2}o] M (Happycall Ltd., Seoul, Korea)oll 2]-8-f
S5g T2 FEAM & 307 7MEEte] AS G
284 GAhE 93 7 1S 1w Ffeizby sk
A2 (78)sEAth AR JIA] 7FE (Microwave heating)-
AAY AL 7)o AEA WAHE YWy &8 700 W,
Z 0} 2,450 MHZzS! 7144 A A1) 1% (MC32F604TCK,
Samsung Electronics Co., Ltd., Port Klang, Malaysia)S
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(Conventional oven heating)> <
<3 H 170°CZ vlg] ¢ €3 2 E(Dachung Softmill Co.,
Ltd., Gwangju, Korea)oll ¥ 7€ F7bol] 3k ¥ FHF o]
7tE A (15%)8tA ). olojzetolo] 7HE(Air frying)
L 170°CE 587F of| g3t of o] Z2}o] o] (KEA-BYS5001M-
1900W, Kitchen Flower, Guanzhou, China)ol| &°] 3%
Za A w4 9AnE 9§ 7 Sl g FH 3o
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FEE dAHE FEZ47/(MA35M-000230V1, Sartorius
Co., Gottingen, Germany)E ©|&3}o] 33 W8 =43}

Atk

pH

pHE A8 5g& S/FF 45mLe &7 filter bagel| &
o] Stomacher (Bagmixer 400VW, Interscience fr., Saint
Nom, France)Z 2,000 rpmo A 287+ #4233t &
NS pH meter (Docu-pH meter, Sartorius, Gottlngen
Germany)Z 74 331t}

7zt
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W,: Weight of vegetable tteokgalbi dough before heating (g)
W,: Weight of heated vegetable tteokgalbi (g)
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zE A AEd 94 AAS SAE 2y § 4
2ollA 307 e & A S S8k 2 A
Aol tigh 2] & E4d9 A7 WEERE St 4
B4 "972v)e] 7S Verier caliper (H530-15, Hanco,

Shanghai, China)E ©]-8-3} 435t}
W, -W,

Diameter reduction rate (%) =
1

W,: Diameter of vegetable tteokgalbi dough before heating (g)
W,: Diameter of heated vegetable tteokgalbi (g)

FH Has

29 A AEA P TAE ZY5% 29 F A
2ol 3087 BT F TAE e 22 A T
1:]__ Al

Al et 22 & SAE T HEEE =Sk
=4 972v)e] FA= Verier calipers ©]-&3le] 543
SATh.
W, -W
Thickness reduction rate (%) = --%\/—-—2
1

W,: Thickness of vegetable tteokgalbi dough before heating (g)
W,: Thickness of heated vegetable tteokgalbi (g)

A=

M= 284 gan)e] el Lgk(Lightness, HE), a
Zr(Redness, A4 %), bk(Yellowness, B =)S A 2}A
(Chroma meter, Konica Minolta, Tokyo, Japan)E ©]-&3}]
53] wbE SA A olwf ARESH FEW Aol Zhe
L=96.50, a=-0.11, b=-0.33°] {T}.

=4

£/ 2 Texture Analyzer (TAXT Express-Enhanced,
Stable Microsystems Ltd., Godalming, England)E ©]-& 3}
of Z4sth A& 94HE 2x2em AR AE F
Agsigon, A%, 494, B4, $94e a0,
A4 %2712 Kim et al. (2017)¢] W8-S 3234 probe=
SMS P/50, pre-test speed 1.0 mm/s, test speed 1.0 mm/s,
post-test speed 1.0 mm/s, test distance 6.0 mm, time 1.0s,
trigger force 10 gS 2 33] yHE ZXJ3te] HF@S 3}
k.
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A2 ZARBINOH, 1Ho7 442 Be Jrg 780
2445 52 WU U ES skl A5 7HE St
71 A sidolAl A 583 FoAkR @ A PSS AR
stg o, Adista 7|13 &-2] 993 (Jeonju University
Institutional Review Board)®] %-¢1S wWol 4~3) F ) THIRB
No.;jjIRB-2017-0910).
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wE A¥Avhe 38 WE SYstel Yo EUAE
SPSS version 26.0 package program (SPSS Inc., Chicago,
IL, USA)S ©]8-3Fe] 3ttt w4kE4] (one way ANOVA)
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Duncan T $173° (Duncan’s multiple range test)= ©]&-
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(1988)= 2202 2Fg 7tgsHAl =H =ALE 3710
ol Ro] ZwalA Hrhal stded], o A7 Az
gdZow 9sle] eBow g3t AL FEZo] Hol
dojufp FigFFo] WA Yehd 2o g AZET. Ha
(2000)= ZHS g AW A e FRIF
AR ANA 7 EA VR, QB0 2 X 5
71 wektial Basted B A Aol fARE

ol mE 2=/ HZH|e pHE Table 20 4
ERfi it 7FE %, 7FEAIZRS pHOl S VA= &
Qlo]th(Abugroun et al., 1985). HAFH|AAZ 2|5t 2
B4 W77} 6460012 7 =& 7S JeERIQET
(p<0.05), ol= AAHJA 7} th2 e vlste] 71
AlZke] 71 Fol =4 YEhd Aoz AT Kim et
al. (1999= 9] 71EA 7S g8ty d3dst 43 7t
A7l AAHFE pH Fro] AT ot & A
A} AR A3E e 9 2t st 25 9
Zile o] FE AEHE v e g9 A=
of oa doll AHAOZE wE=w pH #ol 7P @A v
Eht Zloje} sk
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Table 2. Physical characteristics of vegetable tteokgalbi by different cooking methods

Cooking Methods
Pan frying Microwave heating ~ Convectional oven heating Air frying
Moisture contents (%) 53.041.740 56.60+0.84° 51.63+£0.97° 54.21+0.73
pH 6.19+0.01° 6.46+0.01* 6.33£0.01° 6.45+0.03*
Cooking loss (%) 14.09+0.77° 10.31+1.44¢ 17.27+0.40° 12.67+0.34°
Diameter reduction rate (%) 7.13£0.92% 6.78+1.82% 8.52+1.14° 5.14+1.12°
Thickness reduction rate (%) 12.32+0.37% 11.60+0.33® 12.3240.37* 7.54+2.82°
Lightness 40.65+1.57° 45.23+0.15° 41.96+0.21" 43.11£0.39"
Color Redness 14.58+0.21° 15.71+0.60° 16.73+0.17* 15.11£0.27"
Yellowness 17.54+0.09* 13.23+0.49" 16.98+3.13" 14.77+0.23"

) Mean+SD
*d Quperscript letters in a row indicate significant at <0.05 by Duncan’s multiple range test.

1LY, Y dag, 7 das A

AEFS 7HEshd dde] Il wE 5, A 9 IS 2Ed A8 YA M EE Table 200
T §&0l sl 7FEF, 2719 WEk Fol yEhdm et BEe AAEJIAR 2ET e Ham
o]# 3t WalE g o PSS WETHYoo et 9 kol 45230152 7P =& 7HS BHAth(p<0.05). T
al, 2002). 22l whE A= Have] 7td3E, A FoRE dlojzgtelofer e 2o w 22d d e Y
A g, FA 2SS Table 200 YERNATE 797 817 ZHZ; 43112039, 41.96:021% Zko] ¥]=3F F53&
Fe eBow 2T AeA HAHTE 17274040% 2 e eH, Wz A= HaHe] ¥evt
7P = S e e, dAERIAIE s 49 40.65+1.572 7HE W S YERUTh AR JAIA =
10.31+1.44%2 71 S| YEbS T (p<0.05). ©ol83 23 B& 7FEWel vlste] 7tdAzto]l #a, iz g
€ 7tgz o] 718 F dojue FREAT AAVE dvk AT EEde] Ho] FH syt dojubA] ot
I AzbEY mEbA pEED] P AY AR AA o] 7P =A yEhd Ao s e thFellows, 1988).
2 23 A B4 " 7tEe] 7P vl vElsE Ha (2000)= 7HERHOl wE M ASIE ] A wist
on eEog 23 A HANTE FEEH] Bol QoA AAEIARE 27 A WEIF P =%,
dolup 7hE el =4 vt e Addrt #7 # Zepdd A P v i YERITaAL st &
Aage QRoR xT A HAVE 852+1.14% AP AAS dAstE AAE BT ANEE oo
2 7H =4 JER D, o2 A e AEd 2 e AEG Gaule] o] 16.73+0.172 M =4
R 7L 7.1320.92%, AAERJNA R 2E] e A4 B2 vEsten, s Ze HE4 HZH7F 145850212
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H|7F 6.78+1.82%% =7 YEI O /2% Aol 7P 22 e YER A th(p<0.05). Kim et al. (2009)2

A U THP<0.05). clloj Zetoloj & Ze| 3t 2l &4 HZH] Seo et al. (2010) 3 Zjo] W AAMEE LERARL

7} 5.14+1.12%2 7P 22 3g YeER=T, o= o Baste] & AdA et fASAT S s W =
7<0P

, 4
ojxzgtoloje] A9 7HEHE F7I7F REHE HAoE v gt AEAG 94nUt 7P =2 e YIS HA)
wA o2 Zg 7| vlste] 2lEd "y xHe A4 HRIAZ et 254 9|7t 7P B2 ks e
sh7b we] dojupar, o= Qe FEFEe] AA dojut o HEe AE AAE YR A= (p<0.05), olH g A
WA 27 ago] WA Uehd Zlo g AztEn A = A EA g4 W dojd ZAst Frmo] xfolo
Tage B R S A e HAH|7F 12324037% g Ao = AT

2 7P =2 %S JESIA, dojzetololr x| %

A1 EA Wz 7} 75442 82% % 7 W

Thp<0.05). A7 #Aagd v/iRE 2 BS
Z

=z e eI A= Ao e, 434, @

A2 g9dve vg& xg7)7ol vlste] xeAtel 4 A, $54S Table 30 UERSITE 21&4 HAH| o] A=
o] FET Lol Wol doluh A4 gy FA Aago] & Zgejdlor 2 A P 12 32 YEI
=4 dehd Zlew AztEm, oojZetololz 2|3t 4 AAEJAR 223 A FSls W s vEhisl
G+ xUe fgAste 47 Fdagd T Fago]l WAl (p<0.05). W ZEpde Hme] oa] deo] AyAow A
et Jlo s dddEy 2o o] §4s Haste] 39 AAstE <8t
BE7E = vEbger, AR AA = 7FEAIZRe] #aAL
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Table 3. Texture characteristics of vegetable tteokgalbi by different cooking methods
Cooking methods
Pan frying Microwave heating Convectional oven heating Alr frying

Hardness (N) 2,153.55+241.19"= 691.30+8.57° 1,468.01+23.26° 1,238.21+63.22°

Chewiness (J) 1,037.62+96.02* 145.04+15.41°¢ 413.29+31.16° 372.56+21.92°

Springiness 0.76+0.03° 0.54+0.04° 0.71+0.04® 0.65+0.01°

Cohesiveness 0.63+£0.01* 0.39+0.01°¢ 0.40+0.02¢ 0.46+0.03°
YMean+SD
*“Superscriptletters in a row indicate significant at p<0.05 by Duncan’s multiple range test.
Aol APAoR =EHXA kol xHl o] AAFFHA g g8tk (Moore et al., 1980). Z2ES 223 &4
pormg Awrt 7P WA vehd Ao dddn  "auH| e dsiAbe o, AEEA, W), HE,
(Zuckerman & Miltz, 1995). A3 AL o T} 3k 2] &4 WAl &), 2ARGF=EE, AEA, Od54), BHEE,
T 8] gro] 1,037.62+96.02 J= v} ol Hlstel sk, AnkAEQl Bh, A V|EeE Hrhskd e,
FAsA =A JERR, AAERJAZ e 4§ A= Table 49 Fig. 19 YeRH AT 92 283 A
145041541 J= 7P e 32 Uehllo] Axst sdd =zt A=A "Am7E 4 5234136, 493+1.200 %
AIAE BAHp<0.05). 2= H2A0e] gde W =z} =2 s Ueplnh RS e 2w 23 A 7P
d, e8og z A9 77} 076£0.03, 0.71£0.04% H]  E=A UERRAL, WFAE dlojetoloj R 2T AEA
523k 7hS Yehll o, AR QIR 2 2|3 0.54+0.04% Wzl o] gho] 71 Al YERTHp<0.05). 7213 o 7
7 e S eI EH(p<0.05). Kim et al. (2001) A % A AAZ Z8] 3 A 7P w2 32 e
T At ZEo|AE AAUIAR 71E7 B g@HAge] e, AAJIAR 227 A "o gde] 7
S Uest Al Baste] 2 AddAet fAbskth & AsyE UERA] kol A I Ao tigk 7] rt

Sl ol Ao A, 33, AAA

2] =

WO 9B 2ot 98 Fol tEhhA
(»<0.05)

2SEIt

4He Az 49 P Ee @ dEI, A
e}
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YT A MY =2 2 e el

Table 4. Sensory characteristics of vegetable tteokgalbi by different cooking methods

Q¥ wF @ zeh
o]

Geth 9% Fol: YAtk REHE, BEAL BE AR
= 2% 484 "7t b Be e el

910] 7bg e 2 L Ahp<0.05). olel @ Ak

FEITO 9P A Ao A4ATY. FRIF 27

av] AR FEEg] BIW AAUANAR 2T 424
el sk Jbg 1EES} B Ueikon, SRl b

Cooking methods

Pan frying Microwave heating ~ Convectional oven heating Air frying
Appearance 4.93£1.20M° 3.13+1.50° 5.23+1.36° 4.73+1.20°
Surface color 5.27£1.39® 2.90+1.71° 5.40£1.19° 4.57+1.33"
Inside color 4.77£1.17* 4.43+1.36" 5.13+1.11° 5.23+1.01°
Bean flavor 4.77+1.48™ 3.97+1.54 4.13%1.53 4.30+1.66
Overall flavor 4.67+1.54"™ 3.83+1.51 4.30+1.62 4.37+1.73
Tenderness 4.90£1.32% 5.40+1.13° 4.30+£1.24° 4.73+£1.53®
Chewiness 4.73£1.34* 5.00£1.41% 4.40+£1.35 5.20+1.35°
Juiciness 4.00£1.68" 4.30+1.58* 3.20+1.40° 3.97£1.85%
Salty taste 4.90+£1.37™ 4.30+1.49 4.17£1.29 4.07+1.39
Umami 4.80+1.52° 3.90+1.69 3.80£1.77° 4.67+1.63*
Overall taste 4.40+1.67° 3.77£1.65% 3.30+1.60° 3.87£1.55%
Overall acceptability 4.73+£1.36" 3.83+1.66° 3.77£1.59° 4.33+£1.54™

YMean+SD
"Not significant

*“Superscript letters in a row indicate significant at p<0.05 by Duncan’s multiple range test.
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Appearance

Overall acceptability

Surface color

Overall taste Inside color
Umami Bean flavor
Salty taste Overall flavor

Juiciness

Tenderness

Chewiness

Fig. 1. Sensory characteristics of vegetable tteokgalbi by different cooking methods. M:Pan frying, [J: Microwave heating, @:

Convectional oven heating, O: Air frying.
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