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Abstract

135

This study was performed to examine the characteristics of Sulgidduk with different amounts of Momordica
charantia powder (0%, 2.5%, 5%, 7.5%, and 10%). The pH of Sulgidduk was dose-dependently decreased with
the addition of Momordica charantia powder (p<0.001). The lightness (L-values) of Sulgidduk was significantly
decreased with the addition of Momordica charantia powder, but the redness (a-values) and yellowness (b-values)
were significantly increased (p<0.001). In addition, hardness, cohesiveness, and chewiness were significantly
decreased, and the springiness and gumminess were significantly decreased with the addition of Momordica
charantia powder in Sulgidduk. The Sulgidduk with Momordica charantia powder presented significant DPPH
radical scavenging activities in a dose-dependent manner. In sensory evaluation, the color, flavor, bitterness,
sweetness, softness, and mastication of Sulgidduk were dose-dependently increased with the addition of Momordica
charantia powder (p<0.001). The ranking of overall preference was 5%> 2.5%> 7.5%> 10%> 0%. Through
this study, it was considered that the Momordica charantia powder can be used to make functional Sulgidduk.
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E AdgddTEE A 7R &g g
o}Atol ] 2](Choi, 2015), E-FAF Y(Rha & Kang,
2014), 7R (Choi & Kim, 2010), $12(Yoon, 2007)
T2 ol &sila, FAEAE st X17(An &
Lee, 2014), & %(Shim, Choi, & Kim, 2007)&
ol g3l om, 715 B H7lel tigh Are A
T+(Kim, Shim, & Rho, 2015), F-A52] 7]5All
W2 2(Lee & Kim, 2013)2 F7}ehe= W] o
2 oFeA e A

7167 AFLRE Bol dHA e AF(Mo-
mordica charantia L) 117 ES 73 11dAY
Y3l Cucurbitaceae) 2] &2 o}Ao}, Q% FolX
7t X9e] dof & 2] 715 A5 Grover
& Yadav, 2004; Virdi et al., 2003). =3} o] F=
T QoA efE o] &EH, FEobi o}
L, mujAlol, Hejd, iy, Eejo]AlofelA]
o 2 7 Aar A8Ha, v,
oM e I 2k g9 Wl A E=E
= |3=] 31 9ITHLee et al., 2012; Park,
Boo, Park, Cho, & Lee, 2007). ]S+ mormordin
protein, H|EF C, B]E}Tl E 55 F2 AAEo
SHrota slow, I st 7153 e A3
7} 943 o' H %31 9 th(Zhong et al., 2011;
Cha, Jin, & Cho, 2011; Uebanso et al., 2007; Park
et al., 2007; Basch, Gabardi, & Ulbricht, 2003). =
WellAe &, g 2k B8 59 JuR 71Eo
e 3 AIRE, o F S59] nteg <ls) of
TE 28 AFd e A= Mg AA o]
THLee et al., 2012; Park et al., 2007). EA7}A] ©]
Folzl AENE AFEE AFEES WUk
2 3Z2] Ao A(Kim, 2009), HA(An, 2014), 7]
(Moon & Choi, 2014), <¥78(Lee, Hong, & Cho,
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719 Azl Hrbetis W 21 7ol tiek Al
FAT= o} o] FoA|A] &FaL gle], B ATl
A AFEEE Ak Arge] 4 39 &
ckel o] Jle AFoRe &8 ItedE
ol 7] gt A7t 2 onrt s AR AR
ot & dFe o 22 AVEE oY) 571
B]E:(0%, 2.5%, 5%, 7.5%, 10%)= FA7Fsle] A%
gk AriE o] F4 9 We5EA, skl g
ATE g fevete] e g eR deln
2 AFE sl e, 7158 | Az 712
A AgRE ol &E A}t gtk

I. XHE al gigd

= odgd

1. M=

2 Ao 52 dxd AFET01449,
Jeongeup, Korea)= T35t AHE-5I3 om, 512
(20143, Yeoju, Korea), A ®(CJ Cheiljedang Co.,
Ltd, Incheon, Korea), 2~=(NaCl 95%, CJ Cheilje-

dang Co., Ltd, Incheon, Korea)S T4 35to] A&

2. (I=22S EJet MU|Ho| XM=

2 Ago] A7|H-e AgE=F(Yoon, 2007)2]
= Faste] AzEon, o FidE AT
the] 571A] 8] (0%, 2.5%, 5%, 7.5%, 10%)% 3
7Vete] 718 A 25 tHTable 1). o FE%
A7V A7E o] Alz=PE-2 <Fig. DI 2o e
33] Aol 20T AA 8AIRE F3Igh & 3083t Aol
W= 5718 A A3 1, roller-mill(Mode DRR, Five-
star Engineering, Gveonggi, Korea)= ©]-&3}o] &
Aottt EaE WA= 20 mesh Aol W
% o FEIS Hrtsle] 3023 L5 419 20 mesh
Aol Welal 2gES A7Fsith Al 20 mesh
Aol W1 e =3d w2 27 6 cm,
%01 25 em 8710 715 o} SiHS o gt
FHo) ©8 A7) A A A <&(Kitchenart Incheon,

Korea)oll & 2 LE =31 7FE3ste] o] 229 2
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{Table 1> Formula for the preparation of Sugidduk
with Momordica charantia L. powder

Ingredients (g)

Non
glutinous

Sample s Momordica

charantia L.  Salt Sugar Water

rice powder

SMCO 200 0 2 15 30
SMC1 195 5 2 15 30

SMC2 190 10

NS

15 30

SMC3 185 15 15 30

[\

SMC4 180 20 15 30

[\

Y SMCO: Momordica charantia Baik-sulgidduk
SMC1: Sulgidduk with 2.5% Momordica charantia L.

powder.

Sulgiduk with 5% Momordica charantia L.

powder.

SMC3: Sulgiduk with 7.5% Momordica charantia L.
powder.

: Sulgiduk with 10% Momordica charantia L.
powder.

SMC2:

w
>
o
T
T

AT E-2 A0.A.CH(1990)= ©]
g3t} FPBIATE TR 105T iz
(Century, DI-0560, Korea) 2.2 =33} =
382 550°C 712)3] 3}H(Professional Furmaces,
L-400 KLSN, Vecstar Ltd., Malven, England), =
A2 g A HFE74X](SX-6, Raypa Co., Ltd
Spain), Z&HA-2 Kjeldahl'g ol we}l Buchi B-339
auto Kjeldahl systems(Gerhardt, Vapodest Germany)
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| Polished rice |
l

| Washing (3 times) |
l

| Soaking rice for 8 hrs |
l

| Draining for 30 min |
l

| Milling (2 times) |
l

| Sieving by 20 mesh |
l

Add 0, 2.5, 5, 7.5, 10 %
Momordica charantia powder and mixing

l
| Sieving by 20 mesh |
!

| Mixing adding salt 1% and water 15% |
l

| Sieving by 20 mesh adding suger 7.5% |
l

| Steaming for 20 min |
!
| Cooling for 30 min |

l

| Momordica charantia sulgidduk |

<Fig. 1> Manufacture of Sulgidduk with Momor-
dica charantia L. powder.

2) pH =&

Al8e] pHE A& 10 g AFH st S/ 90

£ 718t 60x7F 72 sHHomogenous stoma-
cher, Mayo Co., Ltd Italy)3}3t}. 3|4 ® A& 10
mLE pH meter(Model PB-10, Sartorias, Germany)
£ o] g3l Zhzte] pHE 33] WHE Sl 1
Bike o8-8kt
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3) Jl=n DHE s =8
Ngel 44 1B G 24 ARE

T2 108 5]}‘45’]‘9‘1_9_13% sIME Al 1 mLE
micro-tube®l] ¥l YA E2]7](centrifuge 5415 C,
Beckman instruments inc., Germany)= 10,000 rpm
oA 108 Bt ZEleiint. oAl EElg A8E
Digital refractometer(Model PR-101, °Brix 0~45%,
Nippon-optical works Co., Ltd, Japan)& ©]-8-5}<]
7]—7]—9/] D}—E’.__E 3i| H]—E. _Z_%] o]’oq h 43%71‘2 T
3} AL °Brix %= EAISHA .

4) M =
Alge e A
nolta CR-170,Japan) & AHE-3l0d Al (HE), a(Hd

0

Flr

%A Spectro colorimeter(Mi-

AT, b(EAE)ES 33 vHE =35)o] Jﬂ-?{-gko
= deplisde ol AHeR e -“1*“ PH(Calibra-
tion palate CR-A43)2] M=t 94.50, A=+ 0.30,

AT = 0.320]2 T} =% 32 Hunter's value 2
e AT

5) Texture &&

7k Ao ArbeEe deEle Ar|H o) gad &
JZ& dolE 7] 913k Texture Analyser(CTA plus,
Lloud Instruments Ltd, England)& ©]-&3}o] =%
ST of FRES MUk AW Al &
30% ®Wysle], 74 =(hardness), 7143 (gumminess),
57174 (cohesiveness), B4 (springiness), 4 ¢/d
(chewiness) 5= 33] 433 oM, o|AE 33] ¥
5 Agslo] BAAEBIATL o] uf Texture analysis
o] &% 21L& (Table 2>9F 2tk

6) DPPH 2iICI& s =&

kst S 54571 91¢ DPPH 2l &
e AL ANBES = %46}04 95% oler-&<
108) 7}ate] 2083t S=3kA)71 & E3telsl o
£33 A|RZ 10,000 rpmol| A 1OT7J AAE
3}aL, ©J 2 Whatman No.4)3F33th <7< 0.4 mL
= Ald# 91 1510 * M DPPH £ 0.8 mLE

<Table 2> Operating conditions of texture analyser

Measurement Sulgidduk - condition
Test speed 100 mm/min
Test mode and option TP.A

Time 2.0 sec

Sample height 20 mm
Sample compressed 50 %

Trigger type Auto
Trigger force 5 kef

Probe 10 mm
Sample width 50 mm

HA71sle] 2A17F Aol WERIS)aL 517 nmell 4] Spec-
trophotometer(Shimadzu, UV mini 1240, Japan)&

ol &3le] FHEE STk

DPPH free radical scavenging activity(%) =
(1-A/B) x 100

S S

3] w5E (AhI=dEEAATE
o 2~3A] éAl‘S}ﬂEﬂ, m kls
Baloin) A]JJ:‘E 2x2x2 cm9] A7 = AF

A ‘&—’FEE 7] o}O:] xﬂ%@}du} s 7H4 Al
5 H7F§ e B2 SRk A v AR
£ HUVetES stk H7kaHE-2 A(color), 3F
(ﬂavor), ¢=tl(bitterness), Tt (sweetness), T =2
¥ 7% S (softness), %4143 (chewiness) 6714 = 97
A (95§ e, 5=, 1= okl <)
3 H71=E A THKim et al., 997).
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Z31E s A83te] (AhI=H T AT
2= 20tH, 30tH, 40tH, 50tH, 60tHe] 748 507 (<]
‘D= ez AAssinh 72 A(color),
K(flavor), <=9k (bitterness), TH3H(sweetness), 4
AJ(chewiness), F-=2]-% % E(softness), <t 7+
Z(mouth feel) ARWFH Q] 7] 5 %(overall-accepta-
bility) 87FA 2 93 H = (1=tv+3] alojgit) 5=
oA &, HofsA| = et 9=t the] Folst

thyell elall 7k A

4. EH=EM

A= Hod EFAAE A6, AT
A 2 73(SPSS 21.0)S ]85l FAHEA(AN-
OVA)¥} t5H] w737 (Duncan's multiple range test)
o W} p<0.05 oM FeldS STk A
AR AnE dojzl B3 SAHCE &
oJ31A] L(p=0.05) 0| S 7 e IBES
Egat, 2t a5 dolEd JEHAZ ¥7]
Stk F A ol el JEAFEA Ho1E A
T o de] Bl BAH TIE AL <fn|aich

o

=

CZEn R N

1
of FEE AT 100 g AW ES

An¥

;<E1

=B

At

g

ud

<Table 3>¥} 2t} of T
Zhl A 9.48%, AW 5.57%, %3] 9.33%0]
AL, ATFFO] TR 34.04%, A
3.07%, ZA 0.57%, Z3]%- 0.48%= FEFSET)
FEL H7F 71" dudE-2 (Table 4> 9}
o} Rk W= 38.74~42.390]%101, of
o] Hrbge] wet o] e oA e
S JeERGtHp<0.001). SMCOE 42.39%%= 7}
=9kon, SMCloA] 41.63%, SMC42] A17]1™
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S & 5 3tk o FELS o] 83 APATES
A EE, o FEES AR B HA(An, 2014)3 T
7](Moon & Choi, 2014)9 A& FE3teko] A%
gt o] YERA] &2 A& Hol, o] o7
o] SR8leo] 6.03%2 A7FERTE vha Alo]
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<Table 3> Proximate composition of Momordica
charantia L. powder and non glutinous

rice
Contents(%)
Composition  pfomordica charantia L. Non glutinous
powder rice
Moisture 6.03+0.76 34.044+0.36
Crude protein 9.48+0.45 3.0740.10
Crude fat 5.57+0.31 0.57+0.38
Crude ash 9.33+0.66 0.48+0.27
D MeantS.D.

{Table 4> Proximate composition of Sulgidduk prepared with various Momordica charantia L. powder levels

Chemical Samples
composition (%) SMCO SMC1 SMC2 SMC3 SMC4 F-value
Moisture 42.39+1.08° 41.63+0.39° 39.55+0.45° 39.06:+0.10° 38.74+0.32° 24447
Crude protein 2.50+0.17¢ 2.82+0.19% 3.15+0.21% 3.47+0.23% 3.79+0.26" 16.825"
Crude fat 1.17£0.12¢ 1.27+0.12% 1.33+0.21% 1.40+£0.20™ 2.27+0.12° 24,027
Crude ash 0.92+0.24° 1.07+0.09° 1.59+0.20" 1.85£0.21%° 2.14+0.27° 17.394™
D Mean+S.D.

2 @ Means with in a column are significantly different (p<0.05, Duncan's multiple range test).

T p<0.001.
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2. pH 2 JI2d N2 &

AT 37 4719 pHet 78 nE R d
ZH°Brix)<> <Table 5>} 2t} JF47199] pH =
2 A3}, 6.40~5.192 A 87| 2o|S YehyH,
el Ao s sl th(p<0.001). o] AL AFE
-3 718 v (An, 2014)2}F 7] (Moon & Choi,
2014)9] A= FARSE A2t e o F

2] 7MY e I 4.03 °BrixolH,

{Table 5> Brix and pH levels of Momordica cha-
rantia L. powder and non glutinous rice

and Sulgidduk
Samples °Brix pH
Momordica charantia powder 4.03+0.57"  5.70+0.01
Non glutinous rice 1.00£0.00  6.58+0.01

SMCO 8.00£0.00°"  6.40+£0.26°

SMC1 9.33+0.58"  5.58+0.20

SMC2 11.00£0.00°  5.30+0.00°

SMC3 12.00+0.00°  5.24+0.01°

SMC4 14.00£0.00°  5.19+0.00°

F-value 244,000 3,236.386""
D Mean+S.D.

? 27¢ Means with in a column are significantly different
(p<0.05, Duncan's multiple range test).
3T p<0.001.

A1) 71843 R TR 1.0 °Brix, o5 A
719 o] M= 8.0~14.0°Brix HYE JeRNIT
(p<0.001). AFELS H7IgE A7|Ho] e
SMCO0-< 8.0 °Brix= 7} 23kom, SMC4+= 14.0
°Brix® 7Hg A UER} of Fde] 7| gl
7V E Gt oo g Frkekth o9
B2 Avs AT 7R ¥R Figel 9
AZIEHL oug o R Hrek Frkshd
A FEAG s a8 kel =A vEeRhd 3
o7 Foddh

3. A

o] FET A7} 7"l A= <(Table 6>3F
2t} 7471w o] HEs YeEhlE Lak 93.65
~71.63% AFEL Hrbge] TGS o4
o2 9 YeERIthp<0.001). A =S YR+
aghte —0.84~1.549] WIS YeRlH fejdoz
Z7}3A tH(p<0.001). A EE —Fhol HAl Lo
A AF7E o] S TE A dhs
yebdith =S YEll= bRk 5.39~24.31
o] ML= AlZIte] Apo|E YeRH, 14 St
BFATHp<0.001). ¥ A= AFEL A7l
o] TVIEFE W Hadtu s T
btk A7 Az Al FARE Z2H(Choi
& Lee, 2010)< ©]-8-gF A9} F57F*Kang, Cho
& Hong, 2009), S70<(Hong, 2008)S ©]-&-&}c]
47188 A2 APATI = FAE H7MA
Pert fhadhe As o 5 AUTh 3L A7
T2 ke AT FoA FE Az AT(Lee
et al., 2015)0l-E 2AE3 o FRutke] Hrlek
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{Table 6> Color values of Sulgidduk with Momordica charantia L. powder levels
Hunter’s Samples
color value SMCO SMCI SMC2 SMC3 SMC4 F-value
L 93.65:027")  84.99+0.21°  80.25+0.45° 76.66+0.314 71.630.16° 2,298.951"
a —0.84+0.10° —0.37+0.25¢ 0.560.25° 0.98+0.26° 1.54+0.55" 447.506™"
b 5.39+0.22° 162340.05°  20.35£0.39° 22.56+0.13" 2431£0.21° 3,165.091""

D Mean+S.D.

2 2~ Means with in a column are significantly different (p<0.05, Duncan's multiple range test).

3) ek

p<0.001.
L-value: Degree of whiteness (white +100 <> O black).
a-value: Degree of redness (red +100 < -80 green).

b-value: Degree of yellowness (yellow +70 <> -80 blue).

g} e AHE YepiIlt) ot FARS B
gt AlgEto = 247t Al 5o T3] &3} A
z3g o] AW Ao whel B4 xlo]= LEhY
m, A3} gte] dpol2 vheht Roz et
oM ATAL B oFpute Wrleel £3
sto] A7) Az 5 w|FAL =) ek il
=) 27 chlorophylle] 71ell 2] phaeo-

phytin® & ¥3}e]o] Yehu g 7fdo ofa) o
7ol S7MEFS A7H e Ao
Aoz wete,

1o
TR
odskoe. =
:]_OQ:ETL—

4. Texture
of FREO] M7l 2 Ar|He] A

<Table ¥} 2t} A7¥He] &

2ol 271, &, AR 74, Hrtee FAEed o
2} By Tl xlel7k A 49 dake mXl=
Aoz Hud v JtiRyu, Kim, & Kim, 2008).
o] 3= 718 9] Z %(hardness)= 01]—’?-‘?‘—%} A7)k
o] 7S oA om Akt (p<0.001).
SMCO0, SMCI1, SMC29l|& 7+ ?Z/l o4 =
o]Z Yehilem, SMC3, SMC4ol- & 2e
o] W9lolA oA o g Hasigitt of FiY
| SHaE AGaE wo) ARy sqlEloan =
e ﬁﬂtﬂl oel HFdS EolA ==,
A7 ko] =71 E Ayl 7+

=T =1 ‘o— =
Ao w&%v} ATEATRRE AFEY
S H7}et W HA(An, 2014)2 F-7](Moon & Choi,
2014)5 Al xg Aok A7 Az

2

Sk=X
Al G

{Table 7> Textural properties of Sulgidduk prepared with various Momordica charantia L. powder levels

Samples
Texture

SMC0 SMC1 SMC2 SMC3 SMC4 F-value
Hardness (kcf/em?) 4.20+0.26° 3.74+0.54° 3.62+0.47° 2.66+0.16° 2.39+0.78° 14.165™"
Cohesiveness 0.46:0.08° 0.42+0.18®  037+0.47™  0.35£0.47° 0.33£0.24° 8.319™
Springiness (mm) 6.64+0.17° 6.94+0.37° 7.1240.10° 7.3940.14° 7.59+0.58" 304177
Gumminess (kcflem?)  1.83+0.36° 1.76£0.11°  1.71+0.26° 1.6120.72° 1.53+0.42¢ 22.816™
Chewiness (keffem?®)  12.09+027%  12.97+0.72° 1247041  11.48+0.36*  10.90+0.28 10.021°

D Mean+S.D.

? 274 Means with in a column are significantly different (p<0.05, Duncan's multiple range test).

™ p<0.01, ™ p<0.001.
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(Lee & Kim, 2013)} 742}(Choi & Kim, 2010), <1
2 (Yoon, 2007)= 7kste] Ak AT =
Abet A3E UEhfilom, Bl 5] 7| o]
/1S AErt faste] B Ae dAshe
A= Bt} $-FHA(cohesiveness)oll A= T2
Tk frol g Apo]7h 1A Th(p<0.01). o]21g A3}
= oF T2 HrtEe] SV FE o Fido]
A7FE AARE Ateledl o Beo] EAtE o] A7
o] BAe BLrt Aaste] d7He] P8
Atk a ) ©2 2 (springiness) ol A =
AFEEE Hrbe] IUMEFE BEHAdS fo
2 0 2 Z7I3 | (p<0.001), oI FE2o] 7
o Z1Q18l B FHaetal ©r/de] Sk
2 At o] Adbe iR Ar[HE Az
3l AF(Ahn & Lee, 2014)9} FAFSE Z3p7) Vel
ot A4 (gumminess)ol| A& o FEE2] A7k
o] T7VFE frejH oz st thp<0.001).

o Fe] Arhel FAaBFS Al 271

e & T U=, o] Aiks EeRE Hrete]
A 3+ 471" (Hwang & Kim, 2007)8] A7+23
o} FAFHAl YEFTE 4% (chewiness)2 SMCI
F SMC2ol| A frefA o' =3tka, ofFEd A7t
ol SIS A8 THp<0.01).

5. DPPH Free Radical &Hs

o] FEW A7)H o] DPPH free radical 2A%
=% A3}= (Table 8>3} Zt}. DPPH free radical
2A% S-S Slal de] AReEE R e
Hepdl s v = QFgshA] -2 DPPH free radical®]
FAaFAZAR] A ZHE Fho] g who}

wlddow e BAE FAske] weao

2 Z3A)7]=Hl(Hong et al., 2010), ©]= DPPH ra-
dical & FLA7IAY 1 7]1E o] 29 =
< kst GAds 7 Belgt 71E 4 Sl o
Z E2ke] DPPH radical 427 B3= H7HE 2.5%,
5%, 7.5%, 10%= 22 A3} 61.89~80.942] A
A BIE Heom, Hrh])Eo| S718% DPPH
free radical £2A% EI7F & AL Flg 4 9
Atk SMCO-2 11.83%33.2™, SMC19lA4+& 61.89
%, SMC2-2 73.27%, SMC3+& 78.18%, SMC4<]l4
£ 80.94%% o] FEo] Hylgo] FIERE of
T A7|He] itsksol frolH o Frtst
ATHp<0.001). FtslEdo] 7Y Ao #t
AR HEYS H7KE 27¥H(Yoo & Ko,
2014)2] ATollA 5% A7kl A 52.00%% Ve
a1, BAIE-S A71et A7 (Park, Kim, & Sim,
2011)9] ATellA = 7% H7kEllA 65.39%2 K
REJe) 2o Hlste] o F A7]H A Zof wE
rkst aAs SHAH, of FREe] Fikshsol
o = SHES & T AUk AFEES 0t
3+ v)9(An, 2014)914E 12%2] A7kl 74.91
%, AFEZ H7} F7)(Moon & Choi, 2014)°] 4]
E 9% H7krolA 69.48% 2 Hilste] of FR
HA7yego] S7 ekl whel ikslsol EobA, & A
T Ao} XA AFES Hrele] Az
3k 97B(Lee et al., 2015)9 & BEAREA] e
o] M= 74.06~92.71, 2H 3 o] FE 86.06
~94.075 YERH, 2283 o7} 3itst g3
7H 8 $esitha Haskich 71 9] o5 w4
gakst &4 2 Blell CEEk(Park et al., 2007)°
gt HaeA = ofF FZE9] ascorbic acid}

BHTHEY @itstge] f-<roitia Haskslon,

N T

{Table 8> DPPH radical-scavenging activity of Sulgidduk prepared with various Momordica charantia L.

powder levels

Samples SMCO

SMC1

SMC2 SMC3 SMC4 F-value

DPPH radical-scavenging activity (%) 11.83£0.05° 61.89+7.00° 73.27+4.62° 78.1840.15* 80.94+4.01°

141.312™

D Mean+S.D.

2 27¢ Means with in a column are significantly different (p<0.05, Duncan's multiple range test).

T p<0.001.
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T 5 Eousdd B st 24d9F
(Boo, Lee, Lee, Hwang, & Park, 2009)°l| 4] &=
AefFe] & Eelvls T F SotHecls
ol Al S e FAtst AT E opEAt
A 2AEA 0] wria Huslsith o33 Aw
n]FolHol 754 MarA ksl &
< AFEES AEAR AV Az A Lo

7hssithal AetEr

o
I=]

SZt

1) ZEN DAIEN

oAFELS Hrtste] Az Ariwe] A5
A} A3= <Table 9>} 2t} A(color), Fflavor),
Z="h(bitterness), Tt (sweetness), FEBH <+ F =
(softness), *43)d(chewiness)ol| A o FEZe]
7kl S7VEFE BE BA0A 12141 Ale]
= YR A thp<0.001). 15+ A 71" <] A (color)
& SMC49l|1 A 7.66, SMC3%& 7.162 22}t A 9
7}E a1, SMCO- 23302 o F8 7)ol
71l whel o] AQl ztolE yERH, A9
HE7E 7 Uehde AR HrhEATHp<
0.001). o222 3 7}gk #F(An, 2014)00A4] <]
W o] o] Hetal, of FRES Ak

FEXA] Ale] A(Kim, 2009) A= <] A3} 1521

7Fek A7)
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o] H7leFel] Hlg|ste] Hojxitia H7be Ao}
FrAke 237 yeksttt. EKflavor)oll A= SMCO
= 1.75, SMCI12 5.25, SMC2+ 6.08, SMC3<
7.08, SMC4+ 7.830.2 o Fi-ke] 37lefo] &
VS el oR A e, gk ot
AL & 5 Athp<0.001). o]& 3 Ay o] F
EuhS 3713 W (An, 2014)3 ~EA] Aol
AH(Kim, 2009)¢] Z23}ef LA|sk3ith 2ukbitter-
ness) < A o FELE SMC4A] 8.08= 713
=7 FH7HER Y SMC39A= 7.25, SMC2¢l1 4
£ 6.16, SMC1-2 5.00, SMC0-2 13322 37}
Rom, Hrlge] TGS Luted tiek A4t
frolA o g F718 thp<0.001). o] 3 2uke
g2 ol UEQ] momordicine L. EA] AF E
9] 22uk-S- YERN ™ (Moon et al,, 2011), ©]2]3F A
o] o] =S ko] At okl A
o= gekdnh o] Avke o Hrkek mA
(An, 2014)°] AFZA e} LA]8 Tt Dol(sweet-
ness)ol A= SMC4E 6.41 2 7P =74 H71E 03,
SMCO0-> 2.502.& 71 WA %7} ATH(p<0.001).
ol 7HA @R Fido] 4.03%% oAFT
< A= FARY gt o) wute] St
& 272 JdEy FE2]$ 4 E(softness) =
SMCO0- 2.58% 714 WA H71=]lem, SMC4
N 63302 7 A HrtEo] FEHE A

(Table 9> Sensory intensities” of Sulgidduk with Momordica charantia L. powder levels

Sensory Samples
evaluation SMCO SMCI SMC2 SMC3 SMC4 F-value
Color 2.33£0.65° 5.08+0.51¢ 6.25+0.45° 7.16+0.38" 7.66+0.49° 210.068™
Flavor 1.75+0.45° 5.25+0.45¢ 6.08+0.28° 7.08+0.28" 7.8320.38° 461313
Bitterness 1.33£0.49¢ 5.00+0.42¢ 6.16£0.57° 7.25+0.45° 8.08+0.28" 358.702""
Sweetness 2.50+0.52¢ 5.25+0.62° 5.41+0.51% 5.75+0.62° 6.4120.66° 82.330""
Softness 2.58+0.51¢ 5.00+0.73° 5.41+0.51° 5.58+0.51° 6.33+0.49% 77.026™
Chewiness 2.50+0.52¢ 4.91+0.66° 5.75+0.45" 5.91+0.51° 6.75+0.62° 100.745™

9 point intensity scale(1: very weak, 5: moderate, 9: very strong).

? Mean+S.D.(n=12)

) 27¢ Means with in a column are significantly different (p<0.05, Duncan's multiple range test).

" p<0.001.
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NN ofFEde] ko] STETE folZ <l
2ol & YER ATHp<0.001). 4 31/ (chewiness)©ll
AE SMC2E 5.75, SMC3o| & 5912 F2lF
A Aol & YERH ATHp<0.001).

2) JI1S= &AMt

713 % AL H7HPH-2 (Table 1003} 2t} o]
FELEE 2.5%, 5%, 7.5%, 10%E 22l H7lste
Az 7182 A(color), THflavor), 2=(bitter-
ness), T3(sweetness), F- =23 7 =(softness), %
3] (chewiness), Aol A2l =Z(mouth feel),
HFA 9] 7] & %=(overall-acceptability)ol] Tl FE24
o7 71tk A(color)ollA & SMC39llA 7.20
2 7 e 71s=E JEhilen], SMCoS
35007 7H B 715 =2 YERHItH(p<0.001).
3K(flavor), 2=1k(bitterness)< SMC2(6.50)= 7}
WEshoB, AR #9491 ol ey
ATHp<0.001). Tok(sweetness)ol| A= SMC2(5.90),
A13)7d (chewiness)oll A1 SMC2(5.70)¢] 7H¢ =&
713 =5 YeRll o, F=2]3- % =(softness)ol
A E SMC2(6.50)2 7H A58 tH(p<0.001). 4
otell A 2] =Z)(mouth feel)& SMCI(5.70), SMC2
(5.70) 2.2 & 772 MM AsEE YE

gzze)eks] R A 278 A 83(2016)

HATHp<0.001). HRFAQ] 7] & %(overall-accepta-
bility)= &5te] 74l 715%=7F Bojd Bolgh 4
dahs 2] oAFEE 5% ARE 7Y AEsls
th 7.5%, 10%E 7S 7S %7} st
A71E Azl 9lo] AFEE HIFFE 5%7t 7}
7 A3t Ao 2 At it ute] Vs welA A
719 Az Al a4t Bhs 7 FAlE A
7ol w2 AA T} oJhA T2 E T Lee & Kim,
2013)°A = 5%, =3 FZ(Kang & Kim, 2011)2]
A 4% B2 7| EE Hylon, TR &
(Hwang & Kim, 2007)°14= 6%, W&53 7}
(Kim, Yoon, & Jang, 2005)°14 & 5%7} & 7]
S5 JERIAT o TS H71ek 8(Lee
et al., 2015)°- & 2AHE T o Bk Hrlatel
AA A 7NarE o] vl 1% H7hrol
O F2 WU kon, of FEEs AUk o
H(An, 2014)NM = 3%} 6% H7A = 7|2
7F =3 ARl Ate|7h gIlem, 9% o) 7t
Al 715527} fHashe e JERITh o 7
1S 718 7] (Moon & Choi, 2014)9} A~3EX]
Ao A(Kim, 2009)14+= 3%2] H7lel 718 =
<7155 vERd 2lE & 5 AUk wEkA] o

TS A7F A AFe Azl wket ufe]

{Table 10> Preference scores” of Sulgidduk with Momordica charantia L. powder levels

Samples
Preference attributes
SMCO SMC1 SMC2 SMC3 SMC4 F-value

Color 3.5020.50° 4.50+0.50" 5.70£0.46° 7.2020.60° 5.1020.54° 344,081
Flavor 3.20+0.60° 5.30+0.46° 6.50+0.50" 5.8020.60° 4.60+0.49" 273.813™
Bitterness 2.60+0.49¢ 5.60+0.67° 6.50+0.67% 5.40+0.49° 4.50+0.50° 330.750""
Sweetness 4.70+0.46° 5.00+0.63° 5.90+0.54° 5.300.46 4.600.49" 49.907"
Chewiness 4.30+0.46° 5.20+0.75 5.70+0.78" 4.800.60° 4.7020.64° 32249
Softness 4.40+0.49° 5.20+0.60° 5.80+0.60" 4.90+0.54° 4.60+0.674 43781
Mouth feel 4.20+0.40° 5.70+0.90° 5.70+0.78" 5.2020.60° 4.700.64° 44309
Overall-acceptability ~ 3.90+0.54 5.50£0.81° 6.20+0.40° 5.4020.49 4.600.49° 122.035™

9 point hedonic scale(l: extremely dislike, 5: dislike & like, 9: extremely like).

2 Mean+S.D.(n=50).

» 27¢ Means with in a column are significantly different (p<0.05, Duncan's multiple range test).

" p<0.001.
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 AFdME 7168 AFRAR] AFEEE

2 ol 7471 me] $4E Bks
R ELLRERESEE

B 24, gusks, w5t
ssek

|
.
N
[¢]

F 9.48%, AW 5.57%, 23]
%= LR om, o] & o] &3k of 47w ] o
B A, SR 42.39~38.74%, 2T
A 2.50~3.79%, ZA 1.17~2.27%, 235 0.92
~2.14%= et o 47" o] pHe A8t
o] zto]l S UEhiH, oFEE 7ol St
uhe} oA o' ZHAskl al(p<0.001), 7H8d 1L
P TS SMCA(10%)°1 4 718 =A] e

AFEEY HrH| o] TSR frolHor
<781 BH(p<0.001).

gFdr|ge] As 3 Ay, Yrs
Ehll= L3k A8 Hrbde] S7HEe=
oF o2 Gm(p<0.001), AMEE Yehf= a
*e Aoz 7 oM (p<0.001), FA=
£ UehiE bake A8k 2ol & YehiH &
oK o2 F71eF th(p<0.001).

7 E(hardness)= AT A7) S7HES
2 golA o 7H451 01 (p<0.001), SMCO(0%)
3} SMC1(2.5%), SMC2(5%)= <4 <1 =to]7} g
Ao}, SMC3(7.5%), SMC4(10%) 9= 214 ¢l
ZFo] 7} Atk 234 (cohesiveness) ol A& SMCO
(0%)°] 7P =1 S =AU, o FE Tt
o] VR Fadte] froldtk xolE UERI
TH(p<0.01). X8 4d(chewiness)o| A= o] FEL2]
7ol SRS SMC1(2.5%), SMC2(5%)°l

= 22 T 723 AelE Wi Aasthp
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<0.01). ©+=2d(springiness)ol| A= oo 3
7hgo] St g E foldos Ut
ATHp<0.001). SMCO(0%)E-t} SMC1(2.5%)°] 7}
2 G 200, SMC1(2.5%), SMC2(5%)
de 2 T 794 ApolE UEhi e,
SMC3(7.5%), SMC4(10%)°l A= #& $3=0] W
AelA oA oz F7katsitt 714 (gumminess)
e oFERe] Hrlgo] /IS F9F
o2 Fhadle] o Fite] Hrhge] AE4E A
Zgo]l =& RS & 4 ATHp<0.001).

o] 3= 71" ©] DPPH radical &7 5327,
o L] FHrbo] SIS of T A7)
o] grkshso] o4 o= ST th(p<0.001).
61.90~80.94%2] 27 AIE Bl om, Hylgo]
Z7}8<=E DPPH free radical 24 %°] & A
= BT 5 AU

AFELE Mt Az Arde] s
AL A, A gk el ol Reee FE A3
gol| A AFde] Hrhge] S RE 5
dellA ZatA vebb frel ARl Abel & R
ATHp<0.001). Aol A& SMC3(7.5%)°IA 71 =
< 71355 YERNSla, 3 28 SMC2(5%)=
71 sl on, Alggte] oAl Aol E v
ERAITHp<0.001). kol A= SMC2(5%), A3
AL SMC2(5%)°1A, F-et]$ A Lol A% SMC2
(5%)E 7P Azatgom, foldQl ato]E et
WATHp<0.001). U<tellAe] =AloA = SMCI
(2.5%), SMC2(5%)°llA 22 2] HelolA] A
S =5 WERH A H(p<0.001).

T 71" A¥EAERl 7| ExoME 5% >
2.5% > 7.5% > 10% > 0%=2. 2 H 74 Q) o]
A7 A2 A FAks} 7
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¥} Fhrksteg Hrkekonh A71He] pHe A5
B 37bge] 71kl wet o)A o= Fhast
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