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Abstract

This study was performed to develop tteokgalbi suitable for young-aged individuals by using mudfish and radish
greens, major ingredients of Chueo-tang. Mudfish-tteokgalbi (control), in which 15% of the meat and tallow was
replaced with mudfish paste, was used while substituting 25 to 100% of the green onions with radish greens. The
pHs and sugar contents of the tteokgalbi developed in this study were 6.07-6.28 and 9.94-10.9, respectively, and
it was suitable for tteokgalbi sold in the market. Replacing green onions with radish greens while manufacturing
tteokgalbi significantly reduced the color (a and b values) and weight loss during cooking compared to the control.
Replacing green onions with increasing quantities of radish greens also significantly reduced the adhesiveness of
the samples in the texture profile analysis. Although the overall acceptability of the control was the best, the ideal
quantity of radish greens as a substitution for green onions appears to be 25-50%. The unique flavor of the sup-
plemented radish greens was indistinguishable in the sensory evaluation and the principal component analysis with
an electronic nose. Finally, radish greens were confirmed as a good ingredient for manufacturing tteokgalbi together

with mudfish paste.
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5 5 dZF(Jeon & Choi, 2012), Al }E EHKo &
Yoo, 2017), 717+ 2]o]A-f(Choi et al., 2008) A (Ko
& Yoo, 2018), Z2}H] - (Cha & Lee, 2013), FHEZ
(Choi & Kim, 2014), 1%} #Ho]~E(Hwang et al., 1998),
AlFA(Kim, 2017), == §7F &5 dFE ¥ Joo et
al, 2019)2 tiA|ste] A7ist sjEj2F A EZ(Jung et
al, 2003) & A} I (Choi et al, 2003)S F7IsH &
AR, 2=l AZA| J7F S50 12 2 SA41%(Choi et
al,, 2015)¢] F2 W3} 5 thFs A7 F1=o] frh
23 (Raphanus sativus L. leaf)S F-2| ¢ FE o2 97
gt e 8 ARH A Az AlRIZIE 247t
AR AEHol Folv Y==2 zgste] HERl, 7714,
2ol fre] FFYUOE o] gF o] gom Hede] Fo|ge
F2 982 AREEI AUk FHE 29 AR A7
Fr&gk Aoldf 55 BWol $Hiata doke AUt B
HATHKu et al., 2006). 772 B-carotenex} HIEFY C, Z
T4 ZA5S s et dem, 84 Aoldf
7t % FEZEHES TN, o o 2 AWl
AA| 5 thFe A a5 7R ATkal S A 3
TH(Tatsuzawa et al., 2008). Tt 73 o] Za|Wyo] we
vju| 2k &k W3k (Han et al,, 1999), @ A% W2 2
E4(Ku et al., 2006), FE} &/ (Chung et al, 2012),
A 715 A 2 85 AZ /A EF(Jang et al., 2008) 5
goFstA el =Mzt 754 Holld kst A= WP E o
shth ey 2y st =A9F sEe] A2 Aol 24
g FHe] Wst ToE Qs FUF AitEE A7l doiA]
S ANE o] §=A] FtaL #H7]=o] ot o]A)
AR HE] FHE YEANLE gt A
o] &g-o] 73l =AU
A Aol A mdu] o] Az AREEE UIFE-
A SHL 2] Fol' Ao A
o] Fo ME A|AT A7 Foiet AVIFE o] &
EE =53 $A9 15%E thAlg Fo g7
Mabate] Fofof thgh 2R Fl o] FEAEFH A
He M2 v57E 7Fs sl SFATHYou et al., 2021). ©]
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st FA7FES(EHAH)E Alz-dAistar e sk ol
A" ZH] (Jeonju, Korea)®] A|ZAHE o]§ate] IA g
TF4(120 g, 10cm (A73)x1.5em (FA)LE APt -40
°CZ F¥A]Z] ©]F Nylon/PE ZEXE o] &3ste] /i 2
TEASI WELHE BAsTh. Fo] dES FA
Fol& Az oz A e ste] Fof WME A AT A
FARHETTE, 23)5 Gl &aAlg PFoF(Namwon,
Korea) S ZHE F3te] ARSI oA Ait==
3L Hz FAEAAN (o) E EFEAHESHE S
o] (Namwon, Korea)Q 25E] 9 &te] Al dsla g3
T ARESHATE WrbRS AES g st AV T
WA 2 G2 Z(Gunsan, Korea) > EHE T35l ARE
stAth HA 7 Folo] AVFEE 13% (wiv) T2 H7t
sto] 8 223 Fo]# o] ~E (Mudfish paste)S | %3}
Dz ol ARgEE =53 SATFFY 15%E WA S 50
w 7h) () 27 RG-0)2 A %32 TH(You et al, 2021). 3
of g7u| g 7|Eoz 7|E YEF FUH= dIte
25% (RG-25), 50% (RG-50), 75% (RG-75), 100% (RG-
100y M-t A2 7](RG; Radish greens)= thA] 3}
Bz A5 Azt HaH] A 59| Az AREH
95 2 vjgH]= Table 13 7},

Table 1. Composition of the experimental mudfish-tteokgalbi supplemented with radish greens

Composition (%)

Components ( C]j)gt-r?)l) RG-25 RG-50 RG-75 RG-100
Pork leg 50.94 50.94 50.94 50.94 50.94
Tallow (Cow fat) 12.73 12.73 12.73 12.73 12.73
Mudfish paste with rice flour 12.90 12.90 12.90 12.90 12.90
Onion, Garlic, Ginger, Sugar, Soy-sauce, Corn-syrup, Rice wine, Sesame oil, ~ 18.93 18.93 18.93 18.93 18.93
Natural caramel, Roasted sesame seeds, Salt, Black pepper, Laurel leaves
Green onion 4.50 3.37 2.25 1.12 -
Radish greens - 1.13 2.25 3.38 4.50
Total sum (%) 100.00 100.00 100.00 100.00 100.00
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UHME

Az H2H) o] UudEe A EFF] weh e
< Kjeldahl, ZAW-& Soxhlet F&%, Z3J&E2 3
spHo 7 &3 Y (Ministry of food and drug safety,
2018). T FE 5g W29 AEE Moisture Analyzer
(ML-50, A&D Company, Ltd., Tokyo, Japan)S ©]-& 3}
105°ColA S8ttt B/RE X33 @53tE-2 e
AL o] &-ste] M-Skt

Sk (%) =100 - (G + AW + FE + 387

2 YAE2](Combi-514R, Hanil Scientific, Gimpo, Korea)
ato] 71§35 0] AAE HsHE FHlete] AREE T
pHE pH meter (Orion Star™ A215, Thermo Fisher
Scientific Inc., Waltham, MA, USA)E AL&3I9 32, 9 =&
Refractometer ¥4 2] T =4 (PAL-1, ATAGO, Tokyo, Japan)
£ o]&ste] S5k

P E R S = R R A il i A =

Wssde el gan(rd #)et H7] L E(NC-29RC,
Jinchang Electrical Appliance Industrial, China) ©]-8-5}¢]
250°CelA] 2027 FL3 2708 74 - xeld o] F A
oA 3087 e B (7HE - 22| F)E o]85h
=%, A4, FAE SR TFS A E(AH-
2200E, Shinko Denshi, Tokyo, Japan)g AF&-3}93, 27
2 5= Vernier caliper (CD-15APX, Mitutoyo, Kanazawa,
Japan)& AH&-sto] A5k 7HE A 5ol wE 7HdEA
&, AR E, TAZLEES 9 A4 met AHEst

k.

M 28 %) = (18 A AEFA - 71 - 28 &
AEFAN = 7FE A AlZFA] % 100

A &%) = [(1E A ANEAAE - 719 - 28 &
ANBEAA) + 718 A AlZAA] x 100

FA 2a& %) = [T A ANEFA - 71 - 28 F

A EFA) + 72 A AEFA] % 100

A=

7bE - 223 G2 Al BEE A3 (CM-5, Konica
Minolta, Tokyo, Japan)E ©]&3te] SH3I9 o L (Fx=,
lightness), a (324, redness), b (B =, yellowness)E 4
otk olwfe] EFMLE L = 9407, a = 054, b =

7t -z gk g4 A5 AAE plate 5ol HaA s
&3l Cylinder probe (P/35, 35mm Diameter)7} “-2+%
Texture analyzer (TA.XT Express, Stable Micro Systems
Ltd., Godalming, UK)E ©]&3}o] TPA (Texture profile
analysis)E 213ttt A8 AFOAE FHaslelr] ¢
st BAn] 2AE 2R AREst e, EARE 7]
<& W (You et al, 2021)2 283} pre-test speed 2.0
mm/s, test speed 1.0 mm/s, post-test speed 1.0 mm/s, test
distance 8.0 mm, force 5 g2 A7 3}] 7 E(hardness, g), <
Z1 4] (cohesiveness), B2 A (springiness) E -2+ (adhesive-
ness)= =743l 7 (gumminess)? A 3 A (chewiness) S

&S

7|1SE A

7HE - 223 Y2 A 85 4% 272 Adstal &
HdE 1089 #d 89S At ZF A5 ' A(color),
"] (flavor), 1%=(tenderness), T}5~d (juiciness) 2 -4
Ql 7]Z = (overall acceptability)oll tidte] z+z 7 wHH
2 Jrkelal A7 2555 7157 % e w
silth 2 A9 71S% Hrks ddtiew A& 9
23] 9] 52(591M 3 WKUIRB 202102-016-01)2 232

22 t7g el met sttt

TR

20 mL Headspace vialoll 7}€-Z&|3 ©7u] A|J7 205
Y3 dry-blockol A 40°CZ 2087+ 500 rpm 22 Rt
head spacel] ZF¥ 7]/3d%-S Headspace auto-sampler”}
2-%¥ Heracles 11 electronic nose system (Alpha MOS,
Toulouse, France)= ©]-83l¢] #2431 th(Elzbieta et al.,
2016). Zt NFEE svHEo 2 XYYy WETFEE E£H
Ao d7]1F 715 ol&-staith EA o] ARE-H valve, trap,
desorption === 27} 250°C, 40°C, 250°C2 A3,
column 5=+ 40°ColA] 80°C7HA] 1°C/s9] &SR 2 523}
3 250°C7HA] 3°C/se] HER SR F 2127 fA S
%At Acquisition time 1105010 2™ detector =&
260°C2 &t Aol 2719 capillary column (MXT-
5, polar @ MXT-1701, slightly polar)S AF&3lH o™ 7
24 A2rtEaP ] /¥ peake] HEES AlFTH
AcroChemBaseE ©]-&-3sto] 2hlstqint. Sl 7]/ &
o] th3}e] PCA (principle component analysis) %42 7
202 Akt

F

il
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Addshs HAE 3 wkE ooz APHeH HY
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Ade HdH BFAAZR A FAAGIE
Statistical Package for the Social Sciences (SPSS ver.
23.0, IBM SPSS, Armonk, NY, USA)E ©|&3l3loH 7}
HIEwHY 94 Zol= ANOVA, Duncan’s multiple
range testZ AFF AAE AR, p<0.05 FoA 79
A& 715];3 O]’M

A 15%F FolFlo|2ER tA|F Fof
188 NZETRG-0)9 FARZ AL tizhe] Y
- A

RG-100°] th&k @I+ Eﬁédw Table 29 Z*E]o}
oF oz o] A7 b mAE] Algee] &
WA SRS 125-13.0%2 AR 7o FoAHQ Aolg B
o)A etk vk A ke th74(20.7%)el Hl st
s EYA 72 A e A FAA 16.7-17.4%2 52
Al vt ERIEUTE BRE TS ©rst=e] e
= Wk 50% ol s FAEAIIE AT AlELdA
izl vlste] fFelHor Zhasidt olH3 Ade
Al 717F H7HE A7) e ol ozl Bls) Al 7]
7F A7 E AlEelA] 2 ghae] ol Aol Aty
ARE A2 G@estE ko]l fojAo® v A3 Ahn
et al., 2019)9} AA|st o™ H=|7] A7ke] F7gtel] whet
nsEe] 9 gHao] foF o Yol AZKSim et al.,
2016)S} AL T A1 71 8] Aol 5 BsiEel

7 WA Dol o)

HY ge
oE FAAI 72 A ot v ol ot A
Hl Al 59 71 A3 7k - =8 F p
601 2 6.07-6.282 == U% AR
1= A] %,\}E‘r(Table 3). ol= FHAIH
4.5%= B A 5] A ‘3] A= Q
Atsii o™ Alg 7ke] pH Afole H ]
do g Qlate] A8 AFH G A EA Eh=
T Ao R AdE At thite —‘?’—&quﬂf‘ﬂ]}ﬂ 7}
F pHE 719 ARt 22 @3S vehie A7t °1x1 st
Qom ol= g o)A Tl MA O Z imidazolium
22 9714 ofur|e] =& Tl 71 Aom dHA
) TH(Garcia-Garcia & Totosaus, 2008). & Z2H] A5 T
T 7149 A 13.1-13.8 Brix® A|& 7ol 2|3 el z}o]7}

N
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QE 9 71 - 28 F gimke] 50% oS A
2 AIS AlBolA izl Blste] foA R FAEta
ok olE @ Ak b F Folg Ake Wk

A Frole] HrtE] e Jesl e e tE &
A& 1ol AUTHYou et al., 2021) o AJA =<l
H pH} v SEuetelA f8EL e 7HE A2 d
=g W& 7HES) AlEo qqo}oq B3 pH (5.86-
6-25)9} FIE(6.6-14.4%)2] HE] el A3tatd o (Kim et

5 2005) o] mme] AFAFet FARE FEoR o
OIE] ATHYou et al., 2021). 718 -Z8] ¥ Yolx|&= G=E

Table 2. Approximate compositions of uncooked mudfish-tteokgalbi supplement with radish greens

Components RG-0 RG-25 RG-50 RG-75 RG-100
Protein (%) 13.0+0.32 12.6+0.39 12.8+0.32 12.5+0.86 12.9+£2.38
Fat (%) 20.7+0.51° 16.8+£0.57* 16.7£0.73* 16.9+0.40" 17.4+£0.77°
Carbohydrate including sugars (%) 9.98+0.67° 10.8+0.78° 8.85+0.67° 8.77+0.63" 8.07+1.08"
Ash (%) 1.16+0.00° 1.20+0.02° 1.18+0.00° 1.18+0.03" 1.16+0.00"
Table 3. Changes in physicochemical characteristics of mudfish-tteokgalbi supplement with radish greens
Characteristics RG-0 RG-25 RG-50 RG-75 RG-100
pH 5.82+0.02° 5.79+0.04* 6.01+0.02¢ 5.81+0.02 5.92+0.02°
Sugar content (Brix) 13.6+£0.49" 13.8£0.27° 13.7+£0.61° 13.6+£0.38" 13.1£0.38"
Uncooked Weight (g) 124+0.99" 122+3.38° 124+0.96" 121+0.44° 122+1.76®
Diameter (mm) 102+1.49 103+1.77 102+1.56 102+1.22 103+1.34
Thickness (mm) 16.9+0.60" 16.9+0.49" 17.2+£0.46" 17.3£0.66" 17.6+0.35
Water content (%) 56.5+1.85° 58.542.12° 60.5+1.63° 60.6+1.23° 60.5+1.16°
pH 6.09+0.02° 6.12+0.01° 6.28+0.01° 6.07+0.02* 6.16£0.01¢
Sugar content (Brix) 10.9+£0.52° 10.8£0.41° 10.3+0.39* 10.1+0.46° 9.94+0.41°
Cooked Weight (g) 68.5+2.16" 74.9+2.90° 77.4+1.74¢ 76.1£1.75" 76.0£1.79"
Diameter (mm) 82.6+2.73 82.7+2.39 82.5+2.46 82.2+3.15 82.4+3.60
Thickness (mm) 15.2+0.23° 15.3+0.42° 16.1£0.32° 15.8+0.32° 16.0+£0.57°
Water content (%) 48.4+2.93% 51.6£1.39° 50.7+1.95® 50.042.55® 49.7+2.08®
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7t g ol wheh Gavlol] ShrE et Aol frEEe
A7t gEA Yehtal 2 oM e R EdE
= Ao Adsgih

| o] A Az M E TS 120gE 24
st out Mg FAA 7S] EAR Qlete] 4R AR
(RG-25)°] 7% #F 7Vl AES Holal A
g B8] Algof of At 2732 FAAI 7 A7t
Foll W& FoZ 1 Zfol7t glo] Axd AL IRl
AzE G| ] 272 A5 7l f2A21 ZFol7t §1%d
Sy waule] F7= gl 50% oS FAHAHE
thA 3 A E(RG-50, RG-75, RG-100)o|4 thzT9} RG-25
o Hsted mABHAl F7tskE ol E1= UTH Table 3).
olglgt g2 FAHANHN7IE MES Fe = Hrtste] 9
7t st vkal sttt 7HE -FEl o wE e
oS ARE-g 2o vlete] FAA N2 A B
H] A Z ol A fro] 2 02 wholx] = Zlo] SRIE YA F-
A 71 A7 W& xpol= gl th(Table 4). 714
A "z o] RSt Blste] FAEA 7] A
7HE AlEtllA] o)A o R Ewokon, vE e Tl
ol2gt AN FA HATKTable 3). 3 7} -Zol] wh
2 R AAEE YERTRG-0)0 Y5t thile] 50% o]
A FAHA—ZIZ A $ Al &7 (RG-50, RG-75, RG-100)
oA F7tete A= FRIEItH(Table 4). 7HE x| o
ME ARG LES 2T D FHA Y719 Hrb mE
%fﬂﬁ‘ﬂ zpol 7t gle W A AAES UE Al

e Ay Atk AlduE B
(Ko & Yoo, 2017) E= sZ2F EZ(Jeon & Choi, 2012)
S 7K =5 HE, n7F 2ol (Choi et al., 2008)%
A7k 4 %%, ZghH] B2 (Cha & Lee, 2013) &
F-E(Choi & Kim, 2014y H7Hst WA g, =3
(Choi et al., 2003)2 713t 2AX], 220l F&
YJung & Lee, 2016), <7 A(Kim et al., 2017) £+
v 2 (Park et al., 2020)2 F713F "Wzu|olA H

[0

l

& Hr A 0 e

o

Q] - wg

-HES

7hEL Holdfol Sstel 71 AFL aAZlke At
QSR AN Hrh Qlstel SeAe] B
F4E B 1Y BFL BaAYE AoE BEsd,

3k A (Ko & Yoo, 2018),

ol A FEE T
oAt

5 HF A¥E BAAZ A oo o al, 2019)
n|S #Fo]~E(Hwang et al., 1998)5 H7tgt =5 dE,
A FX(Kim, 2017) 5 tAnp RS 358 L(Oh &

Lim, 20122 thAIg A HeoM e LA gl

ek 22 AY BEe A7k 2R 0] myele] A
o Bl Arksl BAGl]l £5 S J=Aolee 2

F+(Jung et al., 2003)+= A ]3}03\:} Jbd7rare] BAa)
#7] HArrgel mEk folFQd Apolrt gl A Hrake]
A 45%2 YT e =Zo| ALt ZHA|# 77} Fe-at

2ol df F B84 AoldFe Tl =2 A= 4
Hw o= AlgAE A7HeE WA FE (Kim, 2017)014 2
FrAFst T
AN

-z F s AREE 2o FAA 7 E A
7vet B A5t tiete] MEE g A3, A
2719 M7t wel Bl F24 2ol 7t glAA]
T Azl FMEE fojHom 7HAskent o A
A A ze "] A5 P f-EuEelA =i
JAE 7HE-AHHUE =5 ‘Héﬂl(?gw %—%} xﬂ ] H=

(L=45.3-52.9) ¥ $lol A3t Ao
al., 2005), &2 =(a=8.9-13.5)%} ?M (b=100 13.6)°l =
X2 Eshe o2 FRIFHAT FAAIH 7] H It
H}ﬂ- 24)\111:9]. :o:})\ﬂlzﬂ wo]_x]}; g;q_}; U;dEUEP% @7}
3 2F ] Aol A (Kim, 2015)2} B/ EE Hukske ¥
F(Cho & Kim, 2014)°14 H7}ekol] wha} A9} A
L7t FHadhe Adeks dASIRAAT BEvt Hadte A

FHob= AAEHA] skt FAHEDS HUbeE 2EA] Aol
A AT A FHAdhe A FHEEe] 7HA
S0 7]9lshs Ao R st o FHEES A7
TE FAE A Hap YolA= Aol gRlE ot

=

-

1ot rlr

Table 4. Reduction rate of weight, diameter, thickness, and water content of mudfish-tteokgalbi supplement with radish greens

RG-0 RG-25 RG-50 RG-75 RG-100
Weight (%) 44.6+1.31° 38.4+2.38% 37.7+1.40° 37.2+1.44° 37.8+£1.46"
Diameter (%) 19.0+1.49 20.0+1.16 19.6+1.20 19.6+1.54 20.6+1.74
Thickness (%) 9.55+1.85° 9.02+1.26° 6.50+1.88° 8.56+1.88° 9.27+1.61°
Water content (%) 14.3£2.38" 11.8+1.19° 16.2+1.61% 17.6£2.11° 17.7£1.72¢
Table 5. Color characteristics of cooked mudfish-tteokgalbi supplement with radish greens
RG-0 RG-25 RG-50 RG-75 RG-100
L (lightness) 46.1+2.09 47.8+1.74 46.8+2.08 47.2+2.98 44.5+5.38
a (redness) 4.97+0.88¢ 4.05+0.51°¢ 3.9440.58° 1.46+0.43 0.77+0.74*
b (yellowness) 12.8+2.03° 12.5+1.18° 11.8+1.43° 8.27+1.26° 6.92+2.31*
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A7bg mE FolAQl Aole YERA &% THKim,
2015). =3+ SH|E H7HeE AW(Im & Lee, 20103} F7]
(Joo & Choi, 2012)o| M = HA7HE Er) & Qlete] w7}
raste A7t BaEow. R E Hohe |
Hlol A Ao} FA T o] Iha= A 7]e] Moz <l
gk JFom At HHE] T/ 7HE Al HAYE
= A& Fo] HF AFY AR 9T PXe AR
A x Atk APE ZEZ(Ko & Yoo, 2017) EE sz
L (Jeon & Choi, 2012)S H71sH =5 gt SHAE
A7HE M2 (Kim et al, 2017)0l14 H7Hee] 7]
met B, AN G B Aasinh 22vkE] F
& B2S H7EE G248 (Jung & Lee, 2016), A Ht
(Jung et al., 2003) == 5%} F(Choi et al.,, 2003)S
71k A Aol M = HES} AMET) dol 0w Al
A7k 95 HE(Kim, 2017)0l14 H7Hel whet 2 e
Solxvte AEFH FAA T 28U A" E(Ko &
Yoo, 2018)°|u} ThAlmp B3} oiAjw} Ba-S gh5-ak vt
(Oh & Lim, 2011)S #7}sk siE]ol|A] H7Fel] oiah A1
T7t F7telthe dRte A9 B

i o

A 84
et FAA 79 Ao whE Han] Alsel of
F TPA A= Table 69l 78 2] sk3ith. -2 (adhesiveness)

AN 7o AR AR T UeA] A, e
4, 34, 148 2 NN = AE Tl felFQd &
o]7} It} ol#fd Azt AY ELS HEE 2A]A|
(Jung et al,, 2003)°l|A] Hx=e} SFAo] A e
7hell Je wix] eksithe Aot AT v
w7} Wi SR (Park et al., 2020), ZFX EZ(Kim et al.,
2016)S A7kst Gan|oA Hrtgo] mE HE7t F7tst
= W FE] B (Cha & Lee, 2013), F5-E(Choi &

o kA
N

i

(Oh & Lim, 2011), AH¥ (Ko & Yoo, 2018), #| Y
o] ~E(Hwang et al., 1998)& Z7}gt A E]o)A
7vo| ME At st Aol ks =
st g4 e AL =1 AFA Eee Mt
(Kim et al,, 2016)°] &gt H3l7} glvh= B o= L3t
AA T w7 v =R re] H7KPark et al., 2020)9 Wk 7+
A3tk Aaet WA SAFe] 2 H 54
SHE Aelv FREE, 95 &9 A, J0HE FR,
719 9 2% F oS A S vAE e
4 A rkSong et al., 2000). durH o2 Wk §FaFo)
=TS At Yozt Aol d#EA 2™ (Young
et al,, 1991), 2lo|df-2F SF &l ojste] T Aol 71
= 1Y, 318, 434 58 2 YA 7k BEA
g Fol AUFor & HEE /XA Fvke o

%= QItHChoi et al., 2007). ¥ QoA Hzn
o tigh 2A4 542 T H7be )
o] F7ket Al FAEA 7] EA7F S A
=

o & o

it

]
PN
= H
Aoz Peloh BEAe G W Qo Bty
. 58, #AANAE Aok Pane ez
2ol We] RHo] oA JrjH o BAAL A
Aol Z7ehe 23 AA ST

r o

HsH 54

NS ARtk tiake] 9 HIES A
2 U)A 8 W4 A 550 tlste] A Eu) Ax thEA,
a2 AR HQ] 715kl tiste] 2AFSATH(Table 7). A1
of tigk Frte txTot FAMII7E HoE AE A
olo] EM3l Ak gloy} Mk Ao AH YA 7

o FAZ Aste] Yt JHoE Be HFE W

Table 6. Texture properties of cooked mudfish-tteokgalbi supplement with radish greens

RG-0 RG-25 RG-50 RG-75 RG-100

Hardness (g) 4,391+407 4,479+451 4,685+423 4,747£399 4,695+332
Adhesiveness (g's) -84.8+35.1° -126.1+£43.9° -126.4+48.9° -139.5+20.8° -139.3+£16.3°
Springiness 0.876+0.06 0.892+0.06 0.876+0.04 0.904+0.04 0.875+0.06
Cohesiveness 0.645+0.04 0.610+0.09 0.619+0.05 0.625+0.06 0.596+0.04
Gumminess 3,085+275™ 2,7714£338® 2,586+302° 3,305+258¢ 2,809+341%
Chewiness 2,8384205™ 2,370+305° 2,529+453® 3,094+281°¢ 2,537+400®

Table 7. Sensory properties of cooked mudfish-tteokgalbi supplement with radish greens

RG-0 RG-25 RG-50 RG-75 RG-100
Color 4.78+0.83 4.11£0.93*® 3.78+0.67* 4.00£0.50* 4.00£0.73*

Flavor 4.78+0.44 4.44+1.01 4.56+1.01 4.67+1.12 4.56+1.33
Tenderness 5.11£1.05° 3.44+0.88™ 4.11£1.05° 3.56+1.24° 3.67+0.71™
Juiciness 5.11+0.78° 4.44+0.88 4.78+0.83 4.78+0.67° 4.67+0.87°
Overall acceptability 5.11+£0.78" 3.78+0.97™ 4.33+0.71° 3.89+£1.05¢ 3.78+0.97™
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Ao 2 gRlFrt o)yt A= Hgu] AlE 7k A}
BEE Hola YA FHA 7S] It
gl A Eel ALy} ol = Aot 7|E =5 ¥
Z2] FA e G (Kim et al., 2005)0] Bl&ke] B
g = A%=E Qg Aoz At o]t
Axe SPAE H7H H24¥(Kim et al, 2017), A=A
(Kim, 2017), i (Jeon & Choi, 2012), A1 (Ko
& Yoo, 2018y 71k =5 WA FHE A= FH7Fol
S7Fgel whel o3 e Aol gigt 71sxrt 7HAEtqdTt
= Aot At 2y A ZEHE A7EsE 3
7 3E](Cha & Lee, 2013)0llA 7}5Fol] we} o) st
7135 E F7beIAthe Adet tAlel By} ohajah &
25 43 ¥HOh & Lim, 2011) =& ml o] 2E
(Hwang et al., 1998)5 A7}t HENA F2] 20 zpo] 7}
ARt Aehs A=A Feld dg ke 4
Al 7] o] Fo] AFS v F Aokl ASHIJ oY
oA Q1 Zpol= AL FAHAM77E H7HE Al5A E
THAE STk @] ERIEAT A HIE AN
St dlzTelA 7P 2 A3E dden olyd A=
v TR0 BT S Ao Ity iz
THT 2o AnE de How dAuky Qo) Eak A
H717F A7 g o] Rl RTET ook
ETL gEA A W HeE Witk ol s A=
7hehd A5 tiAst7] {18 SHA
= ZH)(Kim et al., 2017)o4 &, &
2pol 7t AAAITE 3% L 4% H7HEH
tE/gol Wolzl Ax= mjfo] B 7)o Hrbgt &
AE Aoz AdE ) AvtAe 7| Exs FAYAI 7]
A7Vl S dzToA 7P 2 s wekon
A 71E F71EE Ag-ole kel 50%S A g RG-

o~
T
(o)
L

0 R

SRl - WA - HES

50014 7HE & o= RIS olefst A= A
28 H713E 241X (Jung et al., 2003)04 A2 <l 7]
S AL A7 B 2T SEkAthe A
oF fFAFsIGTE el el AAES] FoAE T3
Gzulo] F7HH o2 FHANYIE Hrbele A o
o] 25~50%5 tAlsh= Zlo] 7k 2o gRlErt.
o} 7}A] Fojvre] FA QI v HER| 9} FolE A H7t
st Hzlof gigk Ayt ME Aol AT ol AT
Eote] @] Ui AAEE AAEHE "] el

7Fe Al = At

HXIZE 0|8 &V |[THEH 24

=57 FATHY 15%E Folgo]2ER thAlgh Fo
=2 Ql ZTFH(RG-0)9F I FHAIN 7R 25%, 50%,
75%, 100% THA| g+ A 8(RG-25, RG-50, RG-75, RG-100)
E o= Fvld gk A53 FrtelA {oA<l zto]
7} ATk wpEpA] Fojek tEo] HUEe Al T A7
o 71918 & F1st7] flste] AAAE o] &3 PCAS
gt HE2TFHRG-0)2 thits FZA 7= A g
RG-25, RG-50, RG-75, RG-100° w3 7| elel] of gk
PCA A2 zZolA AFATPCADZ AT
(PCA2)°l &t A& 2t 58.767%2F 34.301%=A4 2
93.068%2] AFE&S Holx glon E¥Ex S
(discrimination index)= -90°2.2 2= thFig. 1). £&
A]<4(discrimination index)= A|&E.2] 7|3 El 7o zo]E
Yetll= AFEA, 2 Fhol 795 713 zho]
7} Aol AL FrL s AR A onEtal 2o H(Lee
et al,, 2016) oW AFolX hxT-¢F FHAH71E H7bst
W] Zhol| FrIsiE o] Aol & AT F YAk FolE
Shrgk G o] gk 7|9 A A T FodEe] &
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40000
30000
20000

10000

- 34.301%

G-100

RG-25

PC2
[—]

-10000

-20000

RG-0 (Control)

-30000 -20000 -10000

0 10000 20000 30000

PC1-58.767%
Fig. 1. PCA on fragrance composition of mudfish-tteokgalbi supplement with radish greens. (Control, RG-0: W), rice (RG-25; []), and

mudfish pastes (RG-50; O, RG-75; A, RG-100; <).
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71gholl w2 Fr]sElel] tigk PCACIA EEA 47} -042
o] Yo Adl(You et al, 2021)8} 52FEE 7}
Fol] mE AALE 2 Aol 7| E 9 2ol & gls)
A Zgk A3} AR tHKang et al., 2012). 53] o
Tl vlste] FAA 717 HIFE AlEA WS+
Holx= PCA A#e #52Q FrloA A= bl
Aol YRAAR BEAHAF T Aot AAA
Ae Aow Aty thzFrol Hlste] FH A 7]
A7t W& A FdA F7|gde] P E A & olfr=
FARAA 7] FEFo]l AA "Au| oA 2pA] et H] &0
4.5% oW = FESHA FAY HAH] A|zol AR 27t
ol o]gt w7 gt 7|lshs Ao E AEIATh o
ZT7-8F FAAI 7] ol whe HzH] Algel ek 3]
el o] 4 A FARIR O HaH]| ] g F
TS HA = FIPEE FolE HUke §an| e Fd s

ethanol (alcoholic, ethanol, pungent, sweet &), propenal

o _|{
1o
o, O 2 t fN

)

(etheral, plastic, pungent, solvent 3%F), 2-methylfuran
(burnt, chocolate, metallic, musty, solvent, sweet-gassy 3¥),
methyl octanoate (furity, green, orange, waxy &) 5°| &
1= AH(You et al., 2021). =3+ FHA 272 H7tol wh
2} myrcene (blasamic, etheral, fruity, geranium, lemon,
metalic, musty, soapy, spicy F)I} 1,3,5-trimethylbenzene
(aromatic, herbaceous &) AJ#©] methional (baked
potato, cooked potato, grassy, vegetable 3H)Z H3}7} T
< A& st

o oF
S =

H) 982 43 $2]9] 15%E Fo] dHo|2ER U
gk Fro] WM E 2R ARSI oH, tiute] oAgH
£(25%, 50%, 75%, 100%)S FHAI 712 tAste] S0
o FAAIZI7F A7kE g A EE Az 73
Al71E "7k W= 7bE - & F pHet Y= 7t
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