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Abstract

This study was conducted to investigate the quality characteristics of Jeung-Pyun prepared with the addition
of ultrafiltered(UF) sunmul powder. Jeung-Pyun was prepared with five different levels of UF powder(0%,
0.5%, 1%, 2% and 3%) and the physico-chemical properties were examined. The pH of Jeung-Pyun batters
decreased from 4.57~5.69 to 4.38~5.03 during 4 hours of fermentation at 35°C. The weight of Jeung-Pyun
decreased, whereas the volume increased, with increasing UF powder content. Total isoflavone content was 0.4
1~2.39 mg% before cooking and increased to 0.77~3.80 mg% after cooking. The increase of aglycones was
particularly observed after cooking. The incorporation of UF powder in Jeung-Pyun lowered the lightness values
but increased the redness and yellowness values. Rheology test showed that hardness was decreased with
increasing UF powder amount. The values of gumminess and brittleness were the highest in the control group
and decreased with increasing UF powder amount. Scanning electron microscope showed that the size of the air
cells decreased with increasing UF powder levels. The results of sensory evaluation showed that there were no
significant differences in scores of sweetness and moistness among the samples. Therefore, Jeung-Pyun prepared

with up to 3% addition of UF powder was considered to be as acceptable as Jeung-Pyun prepared without UF
powder.
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3o FAME ¥ T2EQ estogendt GAF TEE
7FX isoflavoned] Wg A7 FEEG w3 Qo
(Barnes S. 1998, Brouns F 2002, Kennedy AR 1995,
Setchell®} Kenneth 1999). F 9] isoflavoneS glucose
7V 23H glycoside(Wl G A) type®} glucose7}t | A
¥ aglycone typeo] +=dl daidzin, genistin, glycitin
< glycosideoll 431" daidzein, genistein, glyciteina
aglyconedl] &3St} (Ryoo SH 5 2004, Chung HS¢}
Kim CJ 2001). Isoflavone % genistin¥- genistein-&
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e, ARAGY AaEHst g AEgRARE,
EOEF A £ 5 298 7548 XA 9
daidzin3} daidzein® A EAo] &0l AT ATAA
98 A@irt DF £ 2001, Iumi T S 2000, Kennedy
AR 1995)¢) W FH F£EY FHHY
isoflavone 2 E T ARATFY 7158 22L 358
of AEFLAZ 83 Aol BAY dido] Hx
o

FTHLE A5 §FE Y3 2gAA 9= R 9
9 dFoE &g A Au, vuto] Y=
FEvet 8 FollA FUstA 2as o) &5k

Q1
AT

R

5 | =5
7} Mo G2 FF9 93 gy TG e
GEd TZE /HAEe Aol EZolt(PA4<E 1985). =

HE =3&E7t =83 pHUt 4~52 Yol Faw
Aol & dojux] ol Aol ¢ BEAFoO
ok T &9 AF] vl&] AulFo] IR Fast
o & 7FFAE g AMdel e = AF
Al FHA J158e BASY ddide ke g
AEES ALt d5AEY 489 B AABAF
8 Aozt F7HR] 2@ Quist oka A
. 7184 AEE A7 S8 E AR o =F
Eo] BHYET Qrxd 1 Az
lold tgf(Han YS 2004), HZE]7&0ung JY 5
2004), G- w)(Shin EHS} Lee JK 2004), ¥EE525l%
(Park GS 5 2003), #Q(Kim AJ S 2001), 3 =89
(Kim KS9} Lee SY 2002), 22 % (Lec EA, 2001) =
7t B8 BT AT 5E& E ¢ Ytk

€ dFAe €59 ) o I(ultrafiltration: UF) 2
e sty Azd 5F ETLE Agsy WS
Az 4 54 2 UFEY & dxgos &
ol & isoflavone®) 71E AT dF ¥ E Ay
HoEZN A2E 758 A4FLAze 88 Is4e

FESFHT

-

=

Z2HKim EM 2005), .

TES 9o Fultrefiltration) 2 FHELE o] &F

A0 meshE FHAZ F

PN =20 U 145
1. dEni=
S8 Azl A58 QUN(RLY), FRANE I

ahdza], pH 3.40+005),
T2 AFolA TUsA
AHESETE SES ()

27 (B89, d2HLAD)
AHEElg o E& FFTE
FE(3E AdibddA F5 A
Z A A" E AE ABIEE oEY EEEsE2
Kim WI $5(005¢ %o wgt Millipore Corp.
(Bedford, MA, USA) A1 &<l 10K daltond] 0.1 m’ &)
qAure AMgEd 162 B&FF FH dXstHh UF
Bgdel AZE Kim HH 520059 Wil o3 3
E% 7]20% DEZto] 1291 dextrin® 20% A7}obod
BREAZ7](Nitro Atomizer Pilot, Niroso, Denmark)S A}
g3t BARAZT o3 2ol sFAxE UFREE
ALgSle] S-S AXRSFH T

2. #IIR M=

Pae FAs] d2elM sRT(1543D)
T A EA A FG 2718 AAE e
(FM-909T, Hanil, Korea)® E5tQ . AL

FA &
347
e
g o] 250 g& Hol
2718 & wiste] 2009 ¥Eid BHASHEA A}
&3tk

WAt ARES
Table 1°] JFAIG YISHE 7St hand mixer
(62680, Proctor-Silex, USA)Z 2¢olA 183t mixingS
& &Il B 30 g¥ ol F& AL BT T
L£71(BP-20, Daeyung, Korea)o] o] 4A17F F<F 1%
BEE AAEEY wEad S tHA] hand mixer2

Table 1. Formula for Jeung-Pyun added with different levels of UF powder
Rice powder(%) . UF powder(%) Sugan(%)y:. . Sald%) . Takju(! ‘
UF-Q 100 0 21 1 15 45
UF-0.5 99.5 0.5 21 1 15 45
UF-1 99 10 21 1 15 45
UF-2 98 2.0 21 1 15 45
UE-3 97 3.0 21 1 15 45
UF-0 : ultrafiltered powder-0% UF-0.5 : ultrafiltered powder-0.5% UF-1 : ultrafiltered powder-1%
UF-2 : ultrafiltered powder-2% UF-3  : ultrafiltered powder-3%
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2eel| A 302 £ wultstd AAAE AAR O =
E(X7 60 mm x ¥o] 25 mm)d] A %3 5
AolA 2083 22 FEE AASAS O
2 AEd Yo 2087 I 108} BS
ZHENN Aol ALA X7 HIFF
AHE8HA

& 7t8ta F9stAl £4A0 o pH meter(level T,
inoLab, Germany)E& AH&3te pHe WEE Z73351%

5. BEQ 2, Bi I S2FLUZ £H
UFEZ F7F 3389 Hues F2L ol&3% EAH
gHos 23R SAVEMmUYE FuE ¥
2 Yol FHAL RE 2FE 33 o8 wE 27
s
6. 3W Jigd=e| M%9| isoflavone &2 Big}
&%

<>

ZH 9] isoflavone ¥AL Kim HH (20059
o mat YAERE 9 1.0 gol 80% ethanol 20 mL
E Y3 50C9 ultrasonicator(3210R-DTH, Branson
Ultrasonic Co., USA)9| A 6083F &3Pt F29
LA -2 71(HMR-2201V, Hanil, Korea)2 12,000xgol A}
1087 4488 F Z59%g Asd 02 um
syringe filter® of35te] 20 pLE HPLC(Waters 1525,
Waters Co., USA)}l Fdattt EAE columme
X-Terra™ RPys (5 um, 4.6x250 mm, Waters Co., USA)
S AFESRE 254 mmolM9 FE=E 0|83ty
isoflavone-2 #7519t} Gradient= £vf A(0.1% acetic
acid7} @838 33 28/ . 21 B0.1% acetic acid7}
9 acetonitrile) = 85:152 A)&rste] 35EZ4 50:50
22 WAzl F 452 B gA] 85157 HES )
Fou flow rate= 1 ml/minc]) I}t 123t isoflavone
FS  genistin, genistein, daidzin, daidzein, glycitin,
glycitein Z+Zto] RFEA S Fxo] Uhg peak WA
EEFFLAo2HE Adstak
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7. BHO| ME &3

ZH9 ME: MIAJX 777. Juki, Japan)E ©)-&35}
o] L(lightness), a(redness), b(yellowness) #-& 83t
3 A AY ARE T ARG 108] ¥HE Z35to] H
FA 2 vEi o '

8. ZHY| xHZ =X
£ =7337) 918 Rheometer(Compac-
100, Sun Scientific Co., Japan)E& A}-835}¢] masticability
testE AAlEtEG A A E(hardness), -7 4 (cohesiveness),
€H4] (springiness), %4 (gumminess) % 7] 3 43 (brittleness)
58 339tk A AY AEE 47 3x3x3 cmE
2 F AN8F 33 uE S5t BAARE EAS
o 24 A AFEH FA-L test type: mastication, load
cell: 2 kg, adaptor type: round(diameter 10 mm), table
speed: 60 min/min, sample height: 20mmo] 3]t

9. ZHE9 M I EF

ZM9 71ZHHE FEY] S8y BAEE =
Al o AT TFAQel TS TR FJHE 30
kV 7H4& Aol A 508], 1 torr FElelA FARAAAR
Z(Scanning electron microscope, Philips, X130 ESEM,
Netherlands) 2. 2 #Zslg ot

10. 2AsX S4ZA
BsANE RS A2 AT B 5 B

AN ANSAT. BEAAL 29 AFIYS
7 43hd S 8E e AWHe] BAFE dstel 4
B 549 YT = Bobo dte] AR
2 FEg A7 Ge 2 A¥e ANsgT NEE
s g 188 P ol ANstaed 3

~N
-

FEo gFdakju smell), Dol(sweet taste), 415t
(sour taste), £&3J 7 E(moistness), 7| E8 #L4F 7
S(air cell uniformity) §& 74 & H=YE A&t
a 18N 7322 AFE 59 AR/ BHA=
AL Y EE AT

11. SHAE

AP A= SAS(Statistical Analysis System, version
8.12)E o] &5t} RALEA(ANOVA)F} Duncan’s multiple
range test® AAlStd A7 {IXE AU
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(p<0.05)
. &} 2 nE

. SH H=9| pH

UF—v— e F7ME 3 wsy 2Ey F pHY @

g 539 ZH: Table 29} Zt} wiH g 3 2
¥ pHE 457~56924 UFRE Arlzo] dxzrt
FAFo2 Ge e YHAEY o UFRZ &
o 8 ARAEY phytic acid®} amino acid 9
AT Ao 2 JAJY. Bas} APPo] W} pHE 7
& 4SS AT FolE 438~50308 UFRT 3
7V&ol F7ME5E YA vt Pak CS £(2004)
TEESoI2IV FHY BE 3N F9 pHIL 56
9~5.94831 3199 Lee EA9} Woo KJI2001)= ¥ti 3
AN F pH7} <k 47083 8H%3L Moon HI £(1999)
< 3N R F pHYL 430183 RuEgh wEA
Zrol ATl wel pHrl Asisls d4e Add
oA &5t lactic acid$} succinic acidS9] 714 AA
o 93t Ao Z(Park YSS} Suh CS 1994) pHY} 5 o]3&}
E U7 = 2487 o199 uAE wao] oA
5ol & "o u& Aol EolAA Hch

2. W9 27|, ¥ 4 2xas

UFEZe A7t Ax3 89 A, 29 7
3L E Ui A= Table 37 2. 2o =
As NEDA $98 Aol7h QYT B9 2T
°] 382 mLE2 7} Fgta UFRY Avldo] Z71as
5 I7te AEE Uehlo] 3% ArlFo] 458 mLE
F3HA% 39 FAC g Eu vz JEd &
22 = (specific volume, ml/g)= W 2EXAH S u

_4

Table 2. Changes in pH of Jeung-pyun batters added with
different levels of UF powder

TEY 9o H(ultrafiliration) T 2] HFELL o) &F FUY Az

J

M= A F(@ee BHY Ryu HS 1992)ZA )z o]
131 ml/g, UREE A7}2o] 151~1.63 mljgS2 UR
22 3% A2 Mg ¥ $A2 dERoy UF
T F7Ee F93 Aol AAT BE F v}

23S 5ud % 39 @ VF LE, WE
pH 59 93l J&FE T= ZALZE HiBae JH &
2000H L Sled B AFdA UFRR AVt 39
7t 371@ A UFRE & F230) S sucroser}
raffinose &< oligosaccharided]] €3t TEGAo] &
Aol b BBl F7H0] B2 Aoz dAR
HKim HH & 2005). & dTEFAE By T4 3
7 EBY 2 TRALTAA BHY v gz
+5Y% A Y (Kim EM 2005) $%Fsx F7)
zHe B3tz APl 84S A} 2
o3 S HPark GS £ 2003).

H

l> F-I'IF

3. M9 JiHxa|
efato] Hgt

H 7td zdAF 259 isoflavone FFS W
Z74% A= Table 49t 2o} 719 A UFR®
9 £ isoflavone FHS 041~239 mg%= UF
F7vgo] F7METE A4 JUEyET. 18 3o
0.77~380 mg%= 72 A Btk Zr7}593 UFR
FAVEA wE Frtske ALER vgwgd. oE
glycoside9} aglyconel. 2 50} AHEY glycoside
7F 0.15~1.25 mg%, aglyconeo] 0.62~2.55 mg%h=EMN
aglycone 8] & isoflavoneol] )3t ¥]8-& 67.1~805% =
7HE A 195~225%5 AAG A vls) FA3] F7t
g AL ¢ F A% T isoflavones] FE} FFS
34 EBe 7 33 98 28dt:s B3 (Chung
HS$} Kim CJ 2001, Coward L 5 1998)7} gith. &, o)

Fu} JlF=x2| % isoflavone

rust ﬁd i ofn

=y C ﬂﬁt ok

Table 3. Welght volume and specific volume of Jeung-

UF0 569" 549° 545 516 I UF-0 292 38.2°
UF-0.5 539" 532° 5.30° 4.98° 4.92° UF-0.5 28.9° 43.7°
UF-1 513 487 5045  482F 474 UF-1 28.8° 4.7
UF-=2 476"  470° 473" 457% 451° UE2 28.1° 453"
UE-3 457 457 454 4448 438 UF-3 28.1° 45.8° 163" -

"Means with different letters within a column are significantly
different from each other at a=0.05 as determined by
Duncans multiple range test.

@z 3esx) A2D A5205)

YMeans with different letters within -a column are significantly
different from each other at a=0.05 as determined by
Duncan’s multiple range test.
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A BRG] D Prelucosidesert 1 F2) 7}
25 93t glycosidert 7FEEs] o aglycone 2]
FH 2 Aot shed 2 APo)A aglycone H) &
o] F7H% AL isoflavoned glycoside isomerSo] &9
93] WISHEA aglyconeFEHl2 ARHA7] AEQ R
o2 FZH0. AALEA AF isoflavone ) glycoside7}
aglyconeFH| 2 AFHUL o FAsga 2y &

€l B £& ACoE Bi(lee KH S 2003, Hutchms
AM § 1995)H 3 glo] £ Ago)A 718 F aglycone
ol Fejrt URR T A7M2old 2% Z713 AL wpg
4% 2 & F 9ok S8 Aelgao) °’\?}
RNe R LA genistin, genistein, daidzin, daidzeing o}
G UFRY FA7}2AA isoflavone &2 86.9~
RN2%E AA = A2 JERtT

4. ZHo| Mg
UFEY A7 259 A% A= Table 5
2o UFEZ 37 s@e 1:3« dehiE L g
< WEFo] 61212 M3 A Jelhgy UFRw 3
7hEol 54.78~58.94% tizFHET UA Jeigid o
= 949 47127} g4 URRZE gAsgs o
Table 4. Effect of cooking on isoflavone content of Jeung-Pyun

added with dlfferent levels of UF powder (unit : mg%)

Groups o
yJF—O UF05 UF1 UF2 UE3

L i
ﬂE JlN'
rol'

o

l

Before cooking

N - ALB 95

otk HAEE Y= ag2 UFRT #Arlgo) &
7teeE A4 JESE #95E YeEl = bitE UF
BT A7kl w4 dehdEed ofR 94 UF ¢
AA Y @ N0 71 & £ Aok FFSx
A7t FHAME ¥&T AEES YEO 558 A
7Vgol /Mg E Lake A a9 bgke ZUtel
 RoE XIuPark GS 2003)':'5]-93\12} Bolxyl =
Ao AL wma Ay} o wa} Lk aghe
sy b2 EUtete 7;123 HIEKim Al =

oﬁ o{n

5. 3HO| JIAIN ==&

UFEZ 3A7F 99 =3RS §3 ¢ ZF= Table
67} Zu} Hardnesst UFRET d7lEe] Zuto) uhel
Zastd gZ2Fo] 669.10 glem’S 2 FbE ESLil 3%
B712o] 42444 glem’2 71 Yol xH o] ¥ R
+ ALe2 Yersth Cohesivenessy A1E<] FEjE +
dote UF-g Z2F 28 oz FHY A I
=9} Bl 9= B4 80.76~82.80%F A F 1)
FYAJA Zol7b BAHA F9kth Springinesst= hE
o) 89.99% 2 71 =i URER RAsbzo] 86.54~
88.37% 2 Ygkom gumminess®} brittleness® UFEZ
A7V 71 wE #astE A4S U
o2 A+ A9 viaste BE tiTE #FUee A
Z%t ZHE hardnesse WEFET ZASH ZHan

Daidzin - 019 037 074 11 YS 2004), ¥ JAALRE A/ME IHY BeE
alycosides Genistin - 004 007 014 02! M 2F R hardness7t F4dgETiar BIagozH
'S‘Zd;i’ - ggg gz (1’?‘2‘ ?zg (Choi YH £ 1996) & 43 9] 7349} A= st4ct. uh
HOLo - . ., . . w P 9_ - -
Daidzein - 009 018 036 0.4 el 31‘4* “‘?’}i ksl Azd 54 ﬂﬂf
aglycones OSSR - 003 005 010 015 78 go] Z71E44ZE hardness7t —57}0}93\\%_ B3
Glycitein - ND” 001 001 00 Kim KS¢ Lee SY 2002)5t0] ¥ A9 As}el At
Subtotal - 012 024 047 071
Total - 041 0.80 1.59 2.39 Table 5. Hunter Lab color value of Jeung-Pyun added with
After cooking different levels of UF powder _
Daidzin - 006 019 024 055 T e F =
elycosides Genistin - 009 016 035 055 , L 1‘) o a .. b .
Glycitin - ND 005 003 015 UF-0 61.21° 0.04 3.16
" Subtotal - 015 040 062 125 UE-0.5 58.94° 0.33° 4,14
Daidzein - 018 033 074 091 UF-1 57.25° 0.53° 4.94°
agly Genistein - 038 051 092 133 UF-2 56.85™ 0.68: 5.66:
Glycitein - 006 013 024 031 UF-3 54.78° 0.94 695
Subtotal - 062 097 190 255 “Means with different letters within a column are siguificantly
Total - 0.77 1.37 2,52 3.80 different from each other at a=0.05 as determined by
Y Not detected
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Duncan’s multiple range test.
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96 =EY F9dAultrefilration)T £ FHELE ] §F FH Az

¥ ZAE Jehidoh $4v A715A(Shin EHSY
Lee JK 2004)9] Z-¢- A7bgol S7FE45 hardness,
cohesiveness, springiness= 74515321} adhesiveness=
F7HI Gl Bagogn FAERAY FRHd o
e AEE vehlle 28 ¢ 5+ 9o

6. SHA M X

¥ W TEE NS ZFE Fg 13 2o
UFEZ A7hgel 371gs5§ 7139 arlt =34
oA 7F FSAN A2A EH e AL
2 JeRth ole UFER 37tel dste @i 343
T A @IS, SR Sl OF A= Rt
S7HEH B 2EAG 21 Aol £A9 Ao
2 AR} Shin KS9} Woo KI(1999)& F37tel 9

Table 6. Texture value of Jeung-Pyun added with different levels of UF powder

st FHe 718 A7t oA F7F FHE=
AL Holw 1EJ BEHo] gltta rusle E
9 AF AT H‘Hﬂoﬂ Kim EM(2005)
A& FArletd HHE AR FS 4 AUHEY
7t w2} 71347 %}ioh A7\t ARG Bast
# 3l Han YSQ2004)2 W55 A7isty SHE AxT
AF F A7MFEY el w71l AN FAeg B
&gt

OIN ofck fﬂZ Of?a

7. BN 54

UFRZ 37 389 B4 S4¢ R #N9
T+ Table 73 2ok UPR®E 2%9} 3% A7l dix
Fud BdAgs Agel feHos Zei ¥t
Hgiou A4 Age] FrHESE 28 REoE ofF

i

F

Groups - Hardness (gjem?) . Cohesiveness (%) Sptinginess (%)
UF-0 669.10*" 81.56" 89.99°
UF-0.5 523.99° 80.76" 86.88"
UF-1 518.20° 82 80" 88.37°°
UF-2 440.04° 81.91° 86.54°
UF-3 424 44° 81.46" 87.43° 95.26° 82.08°

“Means with different letters within a column are significantly different from each other at a=0,05 as determined by Duncan’s

miitiple range test.

Acc V. Spol Magn

Det WD ————— tmm

Fig. 1. Scanning electron micrographs of Jeung-Pyun added with different levels of UF powder.

A : UFQ, B: UFQ5 C: UFl,

2 A3 A A218 A)55(2005)

D : UF2, E: UEF3
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Table 7. Sensory scores of Jeung-Pyun added with different
levels of UF powder

UF-0 3380 338 1.06* 513" 381
UF-0.5 363 4.00° 1.13° 4.88" 3.63°

UF-1 3.69 4.00° 1.13* 5.00° 3.87°
UF-2 4.50° 3.75° 1.88° 5.06" 425°
UF-3 494 3.69" 2.25° 5.25" 413"

YMeans with different letters within a column are significantly
different from each other at a=0.05 as determined by
Duncan’s multiple range test.

A BE9 Ago] ZAHYoH dun =
= ABZ Aot Qe Ao Yehit AEe #
UF F=E BrASE FEAMNE gEPo) 381, UF
2% 2% AZMEH 3% FrhEol 47 4259 4133 S
wrop ol Hla] s]go] gUsA @Hed ALE
BRI ol& Fig 19 EATZIAN AR A%
dxste A A

ool Ashe FHsle ¥ W UFRTS U &
oz A7t FUe Azxddw 2o <
A& 71580 T4 AzE AE
et AgE

23 3=

5 B9 Iomur 2o 5EE 2= isoflavone,
oligosaccharide, phytate, saponin 5 w3 A B2}
71578 HEEC] FHHo de Aol @
¥ AN E 27129 d¥E UFEZE g s
TUE A=z o FREH L Ayugith

Hadyg £ 38 w59 pH
TE7} 1YL+ PH'::_'— AL a2
438~5.0322 UFET Fstgol %—7}%}-’?% pH7F
L5k $99 FA=

O %938 o7t YAz

UFE % @dr1go] Z7ladss %7}°}t‘ 73‘
% 3% A7l HF BA 23IAYL. =W E =
AR 2239 isoflavone FF WA E 3G A,
AAHQ isoflavone FF 719 ART 72 ¥ E7}
SIS 7t Wl glycoside®) FH0.29~1.68 mg%)
o] aglyconed] #F0.12~0.71 mgZ) Rt HA eEpd

o
ol
fins
B

fr o o

09,,
m{o
_\1
B
)
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&893 7

v, 719 Zoll= aglycone?] $H0.62~2.55 mg%)©]
glycoside®] 2H0.15~125 mgBET o EA eyt
. AElggol ¢ ALE 43 genistin,
genistein, daidzin, daidzein®] %2 UFEZ FH7bzolA
% isoflavone FF2] 86.9~922%2 A A AT FW
g AEEs H/E Uellie L o]l dxgedn 3
A Yehga AAEE UehiE agtd xS U
Bl bt UF 22 JA7tege) F71EdsE 4 v
gyt 2343 548 8§ 73»} hardness= UFE2
HAVEY St wet gastd 23] FEHYA=
e & T ANL % 3% Frbtol hE Ee
#o= 278331‘4 TUY 7N1F dH= UFEE I7t
F5 7189 277t FepAR 7t F7hst
Aom eyt $H9

& A% 23, 2% 3% F7Hol
5}]14i‘4 Stdel g Algte] fojHeg ZetA B

oat T AlBZ Apol7E gl

_EL
L 5
fe

A
I
r.?L‘
oﬁ

AL =

B A7 57IEAEAIG2002. 10~2004. 10)¢)
A7H APoE £Pd A7 2R IFE ol #

A 1985, A ESFHY I
A& pp334-335.
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