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Table 1. Formula for Jeung-pyun preparation

Ingredients
Ricel)(g) Water(md) Salt(g) Sugar(g) Yeast(g)
100 30 0.8 15 1

Y. Soaked rice in water for 1 hour at 30T



Soaking rice in water (30°C, 1 hour)

\

Draining (30 min)

\

Soaked rice 1 Sugar, salt, water

\

Blending (1 min 30 sec)

Vv 1 yeast

Reblending (30 sec)

\

Fermentation (30°C, 2 hours)

v removing gas

Secondary fermentation (60°C, 30 min)

\

Steaming (30 min)

\

Jeung-Pyun

Fig. 1 Preparation process of Jeung-pyun



2. Hol4 d3Re F7t

1) Holy s

oA E 8 oEF<S dextran(Sigma, D1390, MW 73,000)2} A1 &4 T}
A

xantan gum(Sigma, G1253), gum guar(Sigma, 4129), gellan gum(Wako)E
Hel H7tstATh

=
T

=
]

2) Hold 9w AE

oe dadTe dudge Eabe] Table 29} Pl 2ASAT



Table 2 Formula for Jeung-pyun prepared with dietary polysaccharides

Sample Ingredients(g)

Xanthan Gum  Gellan

. 1
No. Rice’ Water Salt  Sugar Yeast Dextran oum guar gum

K1 100 30 0.8 15 1 0.6 - - -
K2 100 30 0.8 15 | 1.2 - - -
K3 100 30 0.8 15 | 3.0 - - -
L1 100 30 0.8 15 | - 0.1 - -
L2 100 30 0.8 15 | - 0.2 - -
L3 100 30 0.8 15 1 - 0.3 - -
Ml 100 30 0.8 15 | - - 0.1 -
M2 100 30 0.8 15 | - - 0.2 -
M3 100 30 0.8 15 1 - - 0.3 -
NI 100 30 0.8 15 | - - - 0.1
N2 100 30 0.8 15 | - - - 02
N3 100 30 0.8 15 1 - - - 0.3

V. Soaked rice in water for 1 hour at 30 C

_12_
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2 Aud ¥ 2A o AP A B Wk ¥ W5 P4 B
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rr

Ui, FAAY % BEANT ANSAT. ZASFLA §
= o Ad F2 AL 94, Ad Y A2 1He=
StE L, I EAL Jx o AYT AX(cell uniformity), Z=He] FF(smell), o

th(sweetness), &Z3F A T (moistness), ©|¢]] B+ 7 E(toothpacking), B} 2] 5l
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g8 #9AS AT, Duncan®] tFEH 9] 7 (Duncan's multiple range
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tHTable 3). F(FTUEZAALER 22hE 13 2552 23 AT F
20094 18417 E7F AFEEE L AZMEHS 1, 5, 10%E stHA Frhed



Table 3. Formula for Jeung-pyun prepared with soybean

Sample Ingredients(g)
No. Rice" Water” Salt Sugar Yeast  Soybean”
O1 100 28.7 0.8 15 1 1
02 100 235 0.8 15 1 3
03 100 17 0.8 15 1 10

Y. Soaked rice in water for 1 hour at 30 C
* Suction ratio of water in soybean was 130%

%) Soaked soybean in water for 18 hours at 20 C
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4. Starter?] F 7}

1) Dextransucrase &4 =4

® ZF A

A FoA FH dt=o A 22, T3t PES HlX|[60]o] 4] v 3 T
= Eolxo g EWES AA FASIAHY colony’} ZA FAE & #F

213 A4tsl g tH(Table 4).
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1RFZu o2 test tubeol]l 12} Fuj ek vl A| Sulell T3 lcolonys: HE3H &
25T A 242 7F B0 200rpm e & Abmufok &rh. 23}Fujore 23} Eu)
oF wiA 7} Sml S0l test tubeo] 24A17F wioFA|Zl 1x} ZwjFd 5048
23 25C oA 24417 200rpme 2 wjokatHrh, BEujore Eujok wjx] Spiol
24417 wjeFe 2z Fulgd S0uE FHEFS T 25CoA 18A|THESH
200rpm o 2wl o3} k.

® Enzyme assay
2 oufgFeE 10,000 rpmol| A 1027 AT Ystd FF5qE 2ELHCR

AL2-3t9 Tt 3M acetate buffer(pH 5.4)9} sucrose 60gS &

&
K-
o
2
o
<
=

2 483 7|2 25T 2EAYN 5000S 30TAA 147 v A H Tk H
= BAAZIZ @l dE FHA77] 918 004N NaOHE H7bstsit
% 2 Aleko. 2 phenolphtaleing 1~2%& 4o wkg-olo] F Ao EZ Mo

g W AASAD. 10.000pmold 102 PRt de AEdL



sample 2 A}-&3} T

@ 34 (DNS method) ¥ o9 A (Bradford method) A %

DNS methodo]] wa} DNSA|eF 15040¢} sample 504E =A] vortexd}al 8
0C water batholl 37k ®FA|StHTh 2487 Ice-holdE dFal D.W 800u0S 3
7Vt 520moll A EFEE =A5tY fructose standard curveZHEFH AP F L
Aesl gt 1IDSU= 30Tol Al 1A 7F WFSA]Z ol sucrose ImgS dextran® 2
AFA I 549 oz vkg Fo AAMEHE fructose 0.52mgol] & FE
}.

el A2 Bradford methode]] 2|3 sample 80000 FEA|FS 2000 7}

[

f

ol

o)
ste] vortexdt ¥ 5B Ao WAFT 590molH FAEE A

bovine serum albumin standard curve2E-E & =5t Y ).



Table 4 Selected isolates for dextransucrase activity measurment

Sample No. Species ID

1-1 Leuconostoc mesenteroides ss mesenteroides
1-3 Leuconostoc mesenteroides ss mesenteroides
1-4 Leuconostoc mesenteroides ss mesenteroides
1-6 Leuconostoc mesenteroides ss mesenteroides
1-9 Tetragenococcus halophilus

1-12 Tetragenococcus halophilus
2-8 Leuconostoc mesenteroides ss mesenteroides
2-9 Leuconostoc mesenteroides ss mesenteroides

2-12 Tetragenococcus halophilus

2-13 Leuconostoc mesenterordes ss mesenteroides
3-1 Tetragenococcus halophilus
3-3 Tetragenococcus halophilus
3-4 Tetragenococcus halophilus

3-8 Tetragenococcus halophilus

3-11 Pediococcus pentosaceus

b-1 Tetragenococcus halophilus

5-2 Leuconostoc mesenteroides ss mesenteroides
h-4 Tetragenococcus halophilus

5-6 Tetragenococcus halophilus

5-8 Tetragenococcus halophilus

5-11 Tetragenococcus halophilus

5-12 Tetragenococcus halophilus

o-13 Leuconostoc mesenteroides ss dextranicum
7-2 Tetragenococcus halophilus

7-4 Tetragenococcus halophilus

7= Tetragenococcus halophilus
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2) AAS starter®] FAAF J7MF 2HA

Dextransucrase 4o =& TFE HF= AddE FHAAFS MRS
broth(Difco, MD) Bl Xl 4] shaking incubator(JISICO, J-SIL-R)Z 25T A 18
Al 7HS wiekstgTh wlgE FFE ZA] 4T, 6.5 reviminx1,000 (6,871g)=
refrigerated  superspeed centrifuge(SorvaH@, RC-5B)E QA 225ty ALE3S
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)
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e
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2 2739 tH(Table 3).

3) BEAW3, A3 54, 71Fe #Z, texture HA 2 7
EAH3E H3EA, 739 #F 2 texture= 2.9 7L WHo=

A7, AFHI7ANAE BT AEE 18] smellth 4l sourness®E H 7}

off
o,

-

r-J

o
ol
Ol
-



Table 5 Formula for Jeung-pyun prepared with starters

Sample Ingredients(g)

No. Rice” Water  Salt Sugar  Yeast 297 112 513Y
P1 100 30 0.8 15 1 0.1 - -
P2 100 30 0.8 15 1 0.5 - -
P3 100 30 0.8 15 1 1.0 - -
Q1 100 30 0.8 15 1 - 0.1 -
Q2 100 30 0.8 15 1 - 0.5 -
Q3 100 30 0.8 15 1 - 1.0 -
R1 100 30 0.8 15 1 - - 0.1
R2 100 30 0.8 15 | - - 0.5
R3 100 30 0.8 15 | - - 1.0

- Soaked rice in water for 1 hour at 30 T

: Leuconostoc mesenteroides ss mesenteroides 2-9

. Tetragenococcus halophilos 1-12

. Leuconostoc mesenteroides ss dextranicum 5-13
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1 Aol 35 A7t 9%
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Hul=o] HTo| A= Ml(gum guar 0.1%)
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Fig. 2 Changes in viscosity of Jeung-pyun batter added dietary polysaccharides

[A] Dextran €: control, @: K1(0.6 %), A: K2(1.2 %), H: K3(3.0 %)

[B] Xanthan gum €: control, @: L1(0.1 %), A: L2(0.2 %), H: L3(0.3%)

[C] Gum guar €: control, @: M1(0.1 %), A: M2(0.2 %), l: M3(0.3 %)

[D] Gellan gum €: control, @: N1(0.1 %), A: N2(0.2 %), H: N3(0.3 %)
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FH BEATO] AGFEF Hazgo] FaaAd wk K714 fEoty]
WAL, 7B §9) 88 B o8 pHE FasE FeR dSHATHI
Fo) pHilslE E9 B2 Zass H7HE A4 HeR

2 F5HAFig. 3). oA A oll6l], =
sl62]8 dFdAM Ag B AXHEEC] F424 dEdE B8t EEAT
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[C] [D]

Fig. 3 Changes in pH of Jeung-pyun batter added dietary polysaccharides
[A] Dextran €: control, @: K1(0.6 %), A: K2(1.2 %), H: K3(3.0 %
[B] Xanthan gum 4: control, @: L1(0.1 %), A: L2(0.2 %), H: L3(0.3%)
[C] Gum guar 9: control, @: M1(0.1 %), A: M2(0.2 %), H: M3(0.3 %)
[D] Gellan gum €: control, @: N1(0.1 %), A: N2(0.2 %), H: N3(0.3 %)
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Fig. 4 Specific volume of Jeung-pyun prepared with dietary polysaccharnides
K1: dextran 0.6%
K2: dextran 1.2%

%

: dextran 3.0%

L1: xanthan gum 0.1%
L2: xanthan gum 0.2%
L3: xanthan gum 0.3%
Ml1: gum guar 0.1%
M2: gum guar 0.2%
M3: gum guar 0.3%
N1: gellan gum 0.1%
N2: gellan gum 0.2%

N3: gellan gum 0.3%
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FTHE Axste gdHS TEAI A= Fig. 5o Jehd o
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[control]

[L1] [L2] [L3]

[M1] [M2] [M3]

continued
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[N1] [N2] [N3]

Fig. 5 Cross-sectional view of Jeung-Pyun prepared with dietary polysaccharides
[L1] Xanthan gum 0.1%
[L2] Xanthan gum 0.2%
[L3] Xanthan gum 0.3%
[M1] Gum guar 0.1%
[M2] Gum guar 0.2%
[M3] Gum guar 0.3%
[N1] Gellan gum 0.1%
[N2] Gellan gum 0.2%
[N3] Gellan gum 0.3%



continued
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continued
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Fig. 6

[K1] dextran 0.6%

[K2] dextran 0.1%

[K3] dextran 3.0%

[L1] xanthan gum 0.1%
[L2] xanthan gum 0.2%
[L3] xanthan gum 0.3%
[M1] gum guar 0.1%
[M2] gum guar 0.2%
[M3] gum guar 0.3%
[N1] gellan gum 0.1%
[N2] gellan gum 0.2%
[N3] gellan gum 0.3%

magnified 50 times by SEM(Scanning Electron Microscope)
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5) Texture

Table 6941 dextrang H7}S FHL 11 HI7Mol F7ME4E Ax7t ¥
olx AL B 4 1om springness, cohesivenesst = o]} gLt o]
H] 8] gumminess¥} chewinesse WZETo v FYFez HATS & F
212 th. xanthan gum-& FH7}aFo] B-S<4E hardness® gumminess?} 9] & 0
2 Z7}el9 1l chewiness®= A7l Wt F71EY T gum guars 0.1%,

0.2% Z7F3F M1, M29] A9+ hardness’} 22 HT} 7H4ASH e} 03%S
H7H M3 S71gE AE Hol AU Hrle SHY F2E AT
3 gellan gumE F7}3 A|E NI, N2, N3&= 279 v]3] hardness7} &
& Ang no
gellan gum-S FH7lste] Azg FHE FHo| FA F2 oz YERT

otk Al cookiewoll HIHE Aol Afre AEW T/ W o4 &
ol A=7F g27]= s A {2 A F9] hardnesst} loaf volumes 7
AAFII PR FHE FUAA Z27] k3 oA B e AR Hiy
T givh63]. A42]15°] #A HA, guar gum @ polydextrose F7bol o] 3F ul
A7)l FAEA WHlolA Bl dblo] &5l Ho| H{-E FHUMg U7

o] Z71AH 5/4A < hardness7} Fe]H o2 W2 g2 UERAT.

m

e FASA FrtetL, gumminesse] -4
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Table 6 Texture value of Jeung-pyun prepared with dietary polysaccharides

Samle Hardness Springness Cohesiveness Gumminess Chewiness
No." (g/cn’) (%0 (g) (2) (2)

control 262.92+31.677 0.57+0.14°  0.80+0.45" 213.49+2134° 120.60+21 45"
Ki  160.82+18.75°  0.96+0.51° 0.70£0.12% 111.76+21.42% 115.44+24.12"
K2 105.07+15.87"  0.99+024° 0.72+0.61* 7479+34.51" 75.65+12.31®
K3 1032342586 0.94+037" 0.71+0.54" 62.64+14.32" 60.35+12.21®
L1 188.60+£14.98% 093+0.75" 0.69+0.32°° 133.31+34.25" 121.79+14.25
L2 203.65+35.63"%  0.93+£0.16™ 0.69+0.42°° 142.13+21.41°% 129.17412 34
L3 307.57+41.52° 0.76£0.43° 0.64+0.24" 208.22+12.24° 190.38+32.51°
M1 229.97+24 12%" 0.92+0.85% 0.68+0.23% 155.84+31.24" 140.67+19.51%
M2 2448442865 0914046 0.68+0.34% 167.35+17.56" 151.24+13.24
M3 396.48+14.52° 0.88+0.45™ 0.69+0.54°° 282.82+14.65" 295.64+27.26"
N1 477.98+2731° 0.80+£048™ 0.68+0.34° 324.25+3224° 305.53+31.54"
N2 272.1742451°  0.96+034° 0.72+0.42" 196.39+24.17% 185.53+28 91°
N3 410.99+34.51°  0.96+0.78" 0.70+£0.24™" 285.94+43.24° 274 46+29 46"
p-value  <0.0001 0.0430 <0.0001 <0.0001 <0.0001

V:See the legend of Table 2

D-Each value is meantSD

»Mean with different letters within a column are significantly from ecach other

at 0=0.05 as determined by Duncan's multuple range test
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W87t 2= Fig. 79 Table 79 UERNRITE Dextrand] 7}k wiE
FHe W7l Kl(dextran 0.6%)2 control?} 2 Zo|7} gliglow
K2(dextran 1.2%), K3(dextran 3.0%)+= controld]] H|3] 7|3 =7} ¥ AL E 4
At

Xanthan gum & H7}Fe Lelald BEWNE A9 AN SFEAA

|4

0.1% H7Fd Llo] 800£027¢ wWol 7% =& H4EE  wgAw
control(7.17£0.85)e]]  v]& F9 A2l Hol= gtk IR 7|zEr} e
L3(03%)E 71&9 TdAANA 480x1452 7 W HE2 ol 7]Fo] T

A A 7IZ=Tt 22 ZeR FSEA

Guar gums H7Ig A% 01% H7HE A MDY HA¥Add J|5=7}
7.20£1.042 control(7.17£0.85)0] H|3} =FA T Fol Al zol= QYUTt =3
M2(0.2%)sF M3(0.3%)= FH7tel F7td45 £4 13 HAo4E vt 59
A guar gumd FEHIAASAA AFe] ARV ok B FA T Bho] EE
A ¥ 7718k TE F FFALo] oA AFs7]el &olstA g AL
2 deA dnk olHE HAFHE EHetstr] ffd guar gumE o] 83 W, T

El 5 o8 71A] AFE NEstL low A A F8-gol Hekal A az)
2 G0 F A F T Srh46]. o|H oA guar gumE H IS FHI)
S FHY Jfde] FH IR ANEEHE JUT F Y ez Ho A

Gellan gumg 713 A5 2o 8|8 dASA Po H4S gy,
B35 7129 TUANA N1, N2, N37} Zrzh 2404021, 2.00+0.30, 2.00+0.282
2 o e HeE wdnt o] 27 gellan gum®] H7b= FH FE| A

HAAe S Fom 7|FTA NI, N2, N37} Zz;  3.40+0.64,
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3.00£0.56, 3.00+0.892 2 w9 w2 HFE whol YriAR HYsA] EE Ao
2 AlEH

Ll(xanthan gum 0.1%)2 Aubzol 7T A 8000272 714 & H4
E kAT control#o] Fo] Al Aol UMTE I o] AEE 7]FY Y
A3 gutolA £ H4E wden mAAY FH dH, J]FE AR 2

7 22 HrlE A9y ASZ MB PGS 7 HS Aoz oAt

_38_



cell uniformity
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overall desirability smell
toothpacking sweetness
moistness

cell uniformity

overall desirability

toothpacking

moistness

[C]
Fig. 7 Sensory evaluation value
polysaccharides

cell uniformity

overall desirability

toothpacking

moistness

[B]

cell uniformity

overall desirability

toothpacking

moistness

[D]

of Jeung-pyun prepared with dietary

[A] Dextran €: control, @: K1(0.6 %), A: K2(1.2 %), H: K3(3.0 %)

[B] Xanthan gum 4: control, @: L1(0.1 %), A: L2(0.2 %), H: L3(0.3%)

[C] Gum guar €: control, @: M1(0.1 %), A: M2(0.2 %), H: M3(0.3 %)

[D] Gellan gum €: control, @: N1(0.1 %), A: N2(0.2 %), H: N3(0.3 %)
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Table 7 Sensory evaluation value of Jeung-pyun prepared with dietary

polysaccharides

Sample Cell . . overall
No.)  uniformity smell ~ sweetness moistness toothpacking desirability
control 7.33+1.327"Y 7.50+1.24" 7.50+1.21° 6.83+0.85™ 8.33+133" 7.17+0.85"
Ki  6.85£1.30" 7.58+0.85" 7.21+0.78" 5.14+0.14° 6.00£1.58" 6.85+0.72%
K2 5632054 6.85+1.54™ 6.99+1.54" 6.85£0.28" 6.00£1.67" 5.62+0.27°
K3 5324034 7.25+0.84" 7.86+0.42° 7.14+0.98" 7.00+0.87° 5.52+1.25°
L1 7.60+£1.52° 7.80£0.97° 8.20+0.78* 6.80+1.54"° 6.80+0.34° 8.00+0.27°
L2 7.004241° 8.00+£1.52° 7.80+0.24* 7.80+2.10° 6.80+0.71° 7.20+1.52°
L3 4.80+145 720+241° 7.0041.25" 620+2.04° 6.80+081° 6.20+1.24
Ml 8.00+0.98" 7.60+1.68" 7.60+1.28° 7.40+1.07° 7.40+1.34° 7.20+1.04%
M2 6.40+1.24°  5.40+0.78° 5.20+1.64° 5.60+1.64° 6.20+0.85" 5.60+0.24°
M3 7.20£1.64"  7.00£0.45" 6.00+0.85% 6.40+0.48™" 7.00£0.72° 6.00+0.25°
N1 240+021° 3.60+0.51° 4.4040.45% 4.40+0.85° 5.00£1.84™ 3.40+0.64
N2 2.00:0.30° 3.20+0.75° 4.2040.78% 3.40+0.76° 4.40+0.14° 3.00£0.56"
N3 2.00+£0.28" 3.60+0.65° 3.80+0.68° 3.40+0.58° 4.20+029° 3.00+0.89"
p-value  0.001 <0.0001  0.0002  <0.0001  <0.0001  0.0004

V-See the legend of Table 2

?-Each value is meantSD

»'Mean with different letters within a column are significantly from each other

at 0=0.05 as determined by Duncan's multuple range test
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Fig. 8 Changes in viscosity of Jeung-pyun batter added soybean
€: control
@®: O1 (soybean 1 %)
A: 02 (soybean 5 %)
l: O3 (soybean 10 %)
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Fig. 9 Changes in pH of Jeung-pyun batter added soybean
€: control
@®: O1 (soybean 1 %)
A: 02 (soybean 5 %)
l: O3 (soybean 10 %)
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Fig. 10 Specific volume of Jeung-pyun prepared with soybean
O1: soybean 1%
02: soybean 5%
0O3: soybean 10%
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[control]

[01] [02] [03]

Fig. 11 Cross-sectional view of Jeung-pyun prepared with soybean
[O1] Soybean 1%
[O2] Soybean 5%
[O3] Soybean 10%
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[02] [03]

Fig. 12 Intemal structure of Jeung-pyun prepared with soybean magnified 50
times by SEM (Scanning Electron Microscope)

[O1] Soybean 1%

[O2] Soybean 5%

[O3] Soybean 10%
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6) Texture
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Texture 42

A3+ Table 87 2t} Hardness= controle] ¥]3] o &
g A3 ZoA BT fFYHeR Hists BAEFS Bk 53 dF
10% A7}3F 03¢ hardness= controle] B3] foFo=zw =4 A3 AL
E AT o2 TEY AVPF S hadnessE HHITTE FH S(12
o Zusxs dAstHY. Springnesse AHE W HEHoA= =go=
controldl] B]& AH7}I3 Fo] ZUEIA T Fo Aol A= &9kt}t. Cohesiveness
= AFW AET HEol HeA ZFEHA AAS o HA EoAA ¥
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Table 8 Texture value of Jeung-pyun prepared with soybean

Sample Hardness Springness Cohesiveness Gumminess  Chewiness
No."” (g/cn’) (%0 (% (2) ()
control 262.92+31.69”" 0.57+0.14°  0.80+£0.45 213.49+21.34" 120.60+21 45

O1  23587+32.54"° 0.73+0.53"  0.61+0.58" 114.92432.54° 99.93+15.24"
02  13256+12.42° 0.924024"  0.66+024™  77.04+1.24" 78.64+13.57°
03  78.09+1324° 0.85+034°  0.69+0.36"  54.744227" 46.98+24.58°
p-value 0.0009 0.1494 0.0281 0.0054 0.0008

:See the legend of Table 3
»Each value is meantSD

»Mean with different letters within a column are significantly from each other

at 0=0.05 as determined by Duncan's multuple range test
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Fig. 13 Sensory evaluation value of Jeung-pyun prepared with soybean
€ : control
@: O1 (soybean 1 %
A: 02 (soybean 5 %)
l: O3 (soybean 10 %)
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Table 9 Sensory evaluation value of Jeung-pyun prepared with soybean

Samle Cell bean rall
y . . ove
No.  uniformity flavor sweetness moistness toothpacking desirability

control 7.33+1.32%% 750+234* 7.50+2.54* 6.83+1.25° 833+152% 7.17+0.86°

Ol  820+024" 7.60+0.24" 6.40+127° 7.80+0.27" 8.00+0.98" 840+1.02°
02 520+0.25° 640+0.27" 620+£124" 4.60+0.85" 420+0.78" 4.20+122°
03  420+0.85" 5.80+1.25" 5.40+0.58" 4.60+0.98" 3.60+0.67° 3.80+0.67°
p-value  0.001 01569 02958  <0.0001  <0.0001  <0.0001

:See the legend of Table 3
?Bach value is meantSD

»Mean with different letters within a column are significantly from cach other

at 0=0.05 as determined by Duncan's multuple range test
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4. Starter ] 7}¢] sk

1) Starter 75 2] dextransucrase &7

ZH W2 A HATE 259 dextransucrase &AL =Asto] Table
10 A A st ot

EnzymeC 2 B8 FAH fructosed -2 Leu. mesenteroides ss dextranicum
5-13 FFoll A 0454mgo. & 7} Fokal, ymA] FFdA AAE ST
kL 0.194mgoll Al 0297mg7}A] W28 FFS HYth Specific Enzyme
skl aL,

A2 YT

to

=

activity®  =743}7] 9|&] Bradford methode]]l <]&f] v A

=

dextransucrase ] specific enzyme activity= DSUZS AH#H¥ ot
o2 YA MEl" 2607 F9] dextransucrase 2] &Ad(specific activity)
T halophilus 1-12 ©] 3695 DSU/mg protein® 2 7} =t} o] Hro] T
halophilus  5-8 (36.87 DSU/mg protein), 7. halophilus 2-12 (32.66 DSU/mg
protem), 7. halophilus 3-3 (31.43 DSU/mg protein), 7. halophilus 3-1 (30.73
DSU/mg protein), 7. halophilus  5-12 (2943 DSU/mg protein), Leu.
mesenteroides ss mesenteroides 2-9 (285 DSU/mg protein)°] =& A4S H
9

o] & dextransucrase EAlo] E3] FAo] =gow HFo| TE Lew
mesenteroides ss mesenteroides 2-9, 1. halophilus 1-12, Leu. mesenteroide ss

dextranicum 5-13 & Zyz} AWHste] FHA|ZA] starterZ o] -85t}
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Table 10 Dextransucrase specific activities of Selected isolates

Enzyme activity

Specific activity

Sample No. (DSU) Protein(mg) (DSU/mg protein)
1-1 0.54 0.040 13.5
1-3 0.55 0.061 9.17
1-4 0.55 0.040 13.75
1-6 0.57 0.062 95
1-9 041 0.013 31.52
1-12 0.45 0.012 36.95
2-8 0.33 0.050 10.6
2-9 0.57 0.021 28.5
2-12 0.46 0.014 32.66
2-13 0.55 0.040 13.75
3-1 0.40 0.013 30.73
3-3 0.42 0.013 3143
3-4 0.40 0.015 2651
3-8 0.39 0.015 26.58
3-11 0.54 0.050 10.8
5-1 0.38 0.016 2429
5-2 0.57 0.060 95
5-4 0.56 0.070 8.0
5-6 0.54 0.040 13.5
5-8 0.49 0.013 36.87
5-11 0.39 0.016 2458
5-12 0.40 0.014 2943
5-13 0.87 0.060 14.5
7-2 0.54 0.020 27.0
7-4 0.37 0.014 2624
7-7 0.41 0.016 259
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2) Ax9 W3l

Fig. 140 Al VElyt5=0| Leu. mesenteroides ss mesenteroides 2-95 A7} H5&
gt Wl 2 A= bkl wet FE Aol gilent HE
2A 7= controldl] B3| 0.1 % H7FAllE= 5200 mPaS (P1), 0.5% H7}A]
o= 6,000 mPaS (P2)o]e™ 1.0%E H7PS W= ok 7300 mPasS (P3)=Z
AE7t 2A FrkstE o 343t olF A= dAst St HA Fokste
B ed s ol Quglth. SHAT T halophilus  1-122 0.1%(Q1),
0.5%(Q2), 1.0%(Q3)Z H7IFS B FH dZdA= &a 1AA =
A7tgol B8 ART SUtets A4S B F Ao O 4AHS 2w
HE B 4 QAT B3 Leu. mesenteroides ss dextranicum 5-138 713k =
Agksol BE A HEs H7bFel wel Xfolrl vA] gkgkom A
HFAZER)] 2A A A M = 05%E F7HEE R27F 718 A =7 =%A7 0 &
AB5L 2 Aol7h g1t 2} 1.0%S A7e R39 B4E 347
7HE A= 2ot O o] % 2 FaEe HEes BT

£

o

3) pHe| W3

W "= starterg H7FeAS W pHe| W3l= Fig, 15 e AT
Leu. mesenteroides ss mesenteroides 2-9¢] A9 HI7}Eo| 7142
control(5.8)9 B]3] P1(0.1%)& 5.4, P2(0.5%)= 49, P3(1.0%)= 482 27|
pHEE sk 28 B & Uuos 957 AdsEA pHo A% o
= Ak BTk T halophilus 1-122 0.1%(Q1), 0.5%(Q2). 1.0%(Q3)=
e wHsel pHE 23Y Ao A7l Z71R5E 27 wERE
pH7} ZHASIH ..M Leu mesenieroides ss mesenteroides 2-95 2713 ZFHuk

2o w3 pH7} WL TASHT. SHA 9 Lew. mesrnteroides ss dextranicum
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5-138 F713 W BES 27) pHYE Fhapel whel ozt Yol n L Ev)
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Fig. 14 Changes in viscosity of Jeung-pyun batter added starters
[A] Lew. mesenteroides ss mesenteroides 2-9 4p:control, @:0.1% 4A:0.5% E:1.0%
[B] T. halophilus 1-12 4:control, @:0.1% A:0.5% H:1.0%

[C] Lew. mesrnteroides ss dextranicum 5-13 €:control, @:0.1% 4A:0.5% H:1.0%
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Fig. 15 Changes in pH of Jeung-pyun batter added starters
[A] Lew. mesenteroides ss mesenteroides 2-9 4p:control, @:0.1% 4A:0.5% E:1.0%
[B] T. halophilus 1-12 4:control, @:0.1% A:0.5% H:1.0%

[C] Lew. mesrnteroides ss dextranicum 5-13 €:control, @:0.1% 4A:0.5% H:1.0%
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4) FH v AF

ZHol v A HE Vel A (Fig. 16), Leu. mesenteroides ss mesenteroides
292 ~EEHZ A7 A F 05% B7FE AP0 19102 7HF £,
T. halophilus 1-122 71 497QL Q2, Q3)2 H/IEFE 7t g4

3 AL B S g 53 1L0%E 7S Q39 A% HlA|Fe] 03322 o

E A vl FASA ¥ AE & ¢ vk oA FH TE T4 pH
7b @A ol wad ¥ 73 AerR FHIY v Lew

mesenteroides ss dextranicum 5-132 FA7}S AF L Rl (0.1%)2 158, R2
(05%)= 191, R3 (1.0%)2 20022 H7}leko] Wold4E WA F F7l5=

Ae 4 5 I
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Specific volume(ml/g)
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Fig. 16 Specific volume

P1:
P2:
P3:

Q1
Q2
Q3
RI
R2

Leu. mesenteroides
Leu. mesenteroides
Leu. mesenteroides
: . halpphilus 1-12
: I. halpphilus 1-12
: 1. halpphilus 1-12
: Leu. mesenteroides
: Leu. mesenteroides

. Leu. mesenteroides

of Jeung-pyun prepared with starters
ss mesenteroides 2-9 0.1%

ss mesenteroides 2-9 0.5%

ss mesenteroides 2-9 1.0%

0.1%

0.5%

1.0%

ss dextranicum 5-13 0.1%

ss dextranicum 5-13 0.5%

ss dextranicum 5-13 1.0%
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5) B3

ZUARe BEg 208 Adt WMANY TS FFL 2 4 Uuo
(Fig. 17). Leu. mesenteroides ss mesenteroides 2-95 0.5% F7}3F P29] 7%
7V dHAHer HE AL B 4 i, T halophilus 1-125 0.1%, 0.5%,
L0%E FA7FE QL, Q2, Q3+ 3 Fd7F o5 AR FEA Ea 7]

T 711 A7 AL B £ AQTE. Leuw. mesenteroides ss dextranicum 5-13-2

0.1%, 0.5%, 1.0% A7}3+ R1, R2, R3= FI7} Fristal 7|Fo] dLs A
g 2 & gyt



[control]

[P1] [P2] [P3]

[Q1] [Q2] [Q3]

continued
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[R1] [R2] [R3]

Fig. 17 Cross-sectional view of Jeung-pyun prepared with starters
[P1] Leu. mesenteroides ss mesenteroides 2-9 0.1%
[P2] Leu. mesenteroides ss mesenteroides 2-9 0.5%
[P3] Leu. mesenteroides ss mesenteroides 2-9 1.0%
[Q1] T. halpphilus 1-12 0.1%
[Q2] T. halpphilus 1-12 0.5%
[Q3] T. halpphilus 1-12 1.0%
[R1] Leu. mesenteroides ss dextranicum 5-13 0.1%
[R2] Leu. mesenteroides ss dextranicum 5-13 0.5%

[R3] Leu. mesenteroides ss dextranicum 5-13 1.0%
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6) Texture

Hardness® 7% Leu. mesenteroides ss dextranicum 5-135 0.5%, 1.0% &7}
3k R29F R37} Z+H2; 86.50+34.27, 56.77+£24.28 .2 control(262.92+13.85)0] 1]
3wl fFAHor Yold Hlf FEHE AL E F JAUT Lew
mesenteroides ss dextranicum 5-132 FH7}3 T(R1, R2, R3)9 springness=
controlo] H|3 FoHo g Frig A& B £ dom I Ui dig A
ol= gle= Ao 2 e Cohesivenesse starterd] ZF{u} FHrleFd] ula}
Apol7b et frejHolA] ¢ AoE Ustom tA R 06914 0382

o] EXE HYrt} Control(213.49£13.27)¢] W] & gumminess’} &=L AL Leu

N

mesenteroides ss mesenteroides 2-92 0.1% A7}3F P12 251.40424.240]% 0
1 g9 Aol e 9okar, R2(64.79+16.34)9F R3(59.53+28.24)& controld] H] 3
Aoz HAAF) *EL kS H G}l Chewiness® ZH$% R2(62.46+14.87)7}
R3(55.08+10.24)0] control(120.60+14.65)0] H] 5] o] & o= rkrh(Table 11).
o] EAE 7o ABTAZE AHE ZF} haedness’t EEFE gumminess
HFo]AH o2 =kl springness’t =S4 cohesiveness$t gumminessol] 2 €]
A

JRBAZL Qe AL & 4 AATHTable 12).
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Table 11 Texture value of Jeung-pyun prepared with starters

Sample Hardness Springness Cohesiveness Gumminess Chewiness
No."” (g/cn’) (%) (%) (2) (2)
control 262.92+13.857" 0.57£0.21° 0.79£0.29" 213.49+13.27% 120.60+14.65"
Pl 297.92+13.58" 0.23+0.24° 0.82+025" 251.40+24.24° 55.76+13.34°
P2 26539427.31" 0.66+0.13° 0.75+0.24% 196.01421.34% 125.75+24.04°
P3 2155525517 0.70£0.31% 0.76£0.14" 163.87+34.24° 116.58+21.25
Q1 247.44+2524% 0.81+022% 0.79+0.24% 172.99+12.24™ 140.37+17.51°
Q2 2472241125 0.83+026° 0.70+0.24° 166.46+13.51° 138.57+16.34"
Q3 295.42+14.78" 0.90+0.18 0.69+0.36° 202.87+18.27" 188.69+18.96°
Rl 253.92+1524™ 0.94+0.27" 0.72+£021® 176.60+13.25™ 170.50+23.48°
R2  86.5043427° 0.86+0.16" 0.75+0.18" 64.79+16.34" 62.46+14.87°
R3  356.77+2428° 0924024 0.72+£034% 59.53+28.24% 55.08+10.24°
p-value  <0.0001 <0.0001 0.1460 <0.0001 <0.0001

V:See the legend of Table 5

?-Each value is mean=SD

P Mean with different letters within a column are significantly from each other

at 0=0.05 as determined by Duncan's multuple range test
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Table 12 Pearson's correlation

of texture for Jeung-Pyun prepared with starters

Hardness Springness Cohesiveness  Gumminess
Springness -0.449
Cohesiveness 0216 -0.794™
Gumminess 0.965" -0.645" 0.396
Chewiness 0.615 0416 -0.441 0.417
p<0.05
"p<0.01
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R27} 850+0.4258 Ao} 718 22 A7 VeI 829 control(7.17+0.64)

oA Aol7t gtk o] ZH}E Hol F ol A
sb, 2 Astak gef #AA7E = wrte] ZA dgFe v Aolgtn F
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0.956(<0.01)2.2 7|3 %o 74 B FTS Wy, FZ7(0.945), ©ote]

=,
Ru)

FE094)E fFoxoz g3re 7 3o}

_68_



cell uniformity

overall desirability
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moistness

[A]

cell uniformity cell uniformity

overall desirability sourness

toothpacking sweetness

7 sweetness toothpacking ¥

moistness moistness

[B] [C]

Fig. 18 Sensory evaluation value of Jeung-pyun prepared with starters
[A] Lew. mesenteroides ss mesenteroides 2-9 4p:control, @:0.1% 4A:0.5% E:1.0%
[B] T. halophilus 1-12 4:control, @:0.1% A:0.5% M:1.0%

[C] Lew. mesrnteroides ss dextranicum 5-13 €:control, @:0.1% 4A:0.5% H:1.0%
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Table 13 Sensory evaluation value of Jeung-pyun prepared with starters

Sample Cell
No.”  uniformity

overall

sourness sweetness moistness toothpacking desirability

control 7.33+0.897 7.50+0.98" 7.50+1.02" 6.83£12.25" 8.33+0.52" 7.17+0.64"
Pl 7.83+1.02° 7.83+£1.02° 6.50£131" 6.83£2.11" 7.00£1.20°° 7.00+0.95*
P2 633+0.64™ 5674138 5674125 6.1740.72" 6.50+1.24" 5.83+]1.28"
P3  5.00+1.12° 3.00£2.10° 3.6741.64° 4.17+1.35° 4.33+122° 3.67+125%
Q1  8.50+124" 7.33+0.84™ 7.33+1.25"™ 5.50+1.28" 6.83+0.98" 5.67+2.20"
Q2 7.67+1.52° 4.83+1.14° 5.67+2.23% 6.17+0.94" 6.83+0.87" 5.17+1.02°
Q3  6.33£2.01" 2.67£0.96° 2.67+128" 4332068 6.17£0.69° 3.00£1.01°
Rl 7.174£0.85% 8.17+0.80° 8.33+0.54° 7.17+1.03*° 8.00+£0.12" 8.17+0.61°
R2  7.67+0.79° 8.50+0.49" 8.67+031° 7.83+0.95" 8.00£0.61" 8.50+0.42°
R3  8.00+0.92° 8.50+0.50" 7.0041.25% 8.1740.82* 8.00+0.80" 7.67+0.62°
p-value  0.0621 <0.0001  <0.0001  0.0004 0.0018  <0.0001

V-See the legend of Table 5
“-Each value is mean+SD

¥"Mean with different letters within a column are significantly from each other

at a=0.05 as determined by Duncan's multuple range test
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Table 14 Pearson's correlation of sensory characteristics for Jeung-pyun prepared

with starters

unif((j)elﬂlity soumess sweetness moistness  toothpacking
smell 0.596
sweetness 0.513 0.944"
moistness 0.506 0.899" 0.835"
toothpacking ~ 0.689" 0.838" 0.816" 0.866"

de‘;ivrzﬁll'ity 0.433 0.956" 0.941" 0.945" 0.845"
"p<0.05
" p<0.01
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Aok FRAAE £ H5E WA B gellan gum HHE ARE

A7t A glel W ¥ HeE wodkn

.

TE FHA 1%, 3%, 10% HUIstEE o, AUl B4 E HAES
Z7)5H F7tstQa, pHE H7tEe] B&55% 7] pH7E F7kstslov
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ABSTRACT

Study on the improvements in the quality of
Jeung-pyun prepared with dietary polysaccharides,

soybean and starters

Lee, A young
Department of Food and Nutrition
Graduate School,

Sungshin Women's University

The purpose of this study was to improve the quality of Jeung-pyun by
adding dietary polysaccharides such as dextran, xanthan gum, gum guar, and
gellan gum and to make better Jeung-pyun in terms of nutrition by adding
soybean. This research was carried out to make better Jeung-pyun in terms of
physicochemical and sensory characteristics by adding lactic acid bacteria, high

in dextransucrase activity as a starter.

1. As a result of adding dietary polysaccharides such as dextran, xanthan gum,

gum guar, and gellan gum by 0.1%, 02% and 0.3% respectively, the



viscosity 1is different and pH 1s not significantly different depending on
material and amount. The specific volume was 2.08, the highest, in
Jeung-pyun in which gum guar was added by 0.1%. The more dextran was
added, the higher the specific volume was. The more gellan gum was added,
the lower the specific volume was. The result was similar when it comes to
expansion characteristics and air holes. As a result of analyzing texture,
Jeung-pyun in which dextran was added by 1.2% and 3.0% proved to be
significantly lower than control group in terms of hardness, gumminess and
chewiness. In sensory evaluation, Jeung-pyun i which gum guar was added
by 0.1% ranked highest to 8.000 in overall desirability and Jeung-pyun in

which gellan gum was added ranked lowest regardless of the amount.

2. When soybean was added in Jeung-pyun by 1%, 3%, and 10%, the viscosity
was increased from the early stage depending on the amount of added
ingredient. The more soybean was added, the higher overall pH was.
However, during the fermentation process, the pH was decreased. The group
in which soybean was added by 1% showed the best result in specific
volume, expansion characteristics and air holes. The group proved to be the
softest after analysing texture and ranked highest in scores of sensory

evaluation.

3. Twenty six strains of lactic acid bacteria were isolated from Jeung-pyun
batter. As a result of analyzing the dextransucrase activity of 26 strains,

Tetragenococcus halophilus 1-12 was the highest at 36.95 DSU/mg. The



Tetragenococcus halophilus 5-8 (36.87 DSU/mg protein), Tetragenococcus
halophilus 2-12 (32.66 DSU/mg protein), Tetragenococcus halophilus 3-3
(31.43 DSU/mg protein), Tetragenococcus halophilus 3-1 (30.73 DSU/mg
protein), Tetragenococcus halophilus 5-12 (29.43 DSU/mg protein) and
Leuconostoc mesenteroides ss mesenteroides 2-9 (285 DSU/mg protein)
proved to be high in terms of dextansucrase activity. The strains high in
dextransucrase activity, Leuconostoc mesenteroides ss mesenteroides 2-9,
Tetragenococcus halophilus 1-12, Leuconostoc mesenteroides ss dextranicum

5-13, were selected as starters during the Jeung-pyun manufacturing process.

4. Starters were added to each strain by 0.1%, 035% and 1.0% respectively.
After observing changes in viscosity of Jeung-pyun batter, Jeung-pyun batter
in which Leuconostoc mesenteroides ss mesenteroides 2-9 was added proved
to be the highest in viscosity after 2 hours of fermentation depending on the
amount. In case of Jeung-pyun batter in which Tetragenococcus halophilus
1-12 was added, the viscosity showed no differences of the amount. In
terms of changes in viscosity, Jeung-pyun batter in which Leuconostoc
mesenteroides ss dextranicum 5-13 showed similar fermentation patterns to

control regardless of the amount.

5. When it comes to the pH changes in Jeung-pyun batter, Jeung-pyun batter in
which Leuconostoc mesenteroides ss mesenteroides 2-9 or Tetragenococcus
halophilus 1-12 was added showed lower initial pH when more amount was

added. During the fermetaion process, however, pH was decreased in time.



In case of Jeung-pyun batter in which Leuconostoc mesenteroides ss
dextranicum 5-13 was added, pH was decresed during the fermentation

process regardless of the amount.

. When it comes to the specific volume of Jeung-pyun, the group in which
Leuconostoc mesenteroides ss dextranicum 5-13 was added by 1.0% proved
to be the highest recording 2.00. The lowest was the group in which

Tetragenococcus halophilus 1-12 was added by 1.0% recording 0.33.

. As a result of observing cross sectional views of Jeung-pyun, Jeung-pyun in
which Leuconostoc mesenteroides ss mesenteroides 2-9 was added by 0.5%
proved to be uniformly formed. Jeung-pyun 1 which Tetragenococcus
halophilus 1-12 was added proved to have more irregular air holes when
more amount was added. However, the group in which Leuconostoc
mesenteroides ss dextranicum 5-13 was added proved to have more uniform

air holes and volumes when more amount was added.

In the texture profile analysis, Jeung-pyun in which Leuconostoc
mesenteroides ss dextranicum 5-13 was added by 0.5% or 1.0% respectively
was decreased significantly in terms of hardness, gumminess, and chewiness
in compasion to control groups. In the sensory e¢valuation analysis,
Jeung-pyun in which ZLeuconostoc mesenteroides ss dextranicum 5-13 was
added by 05% proved to be excellent in terms of overall desirability
ranking 8.500.



In conclusion, Jeung-pyun in which gum guar, a dietary polysaccarides, was
added by 0.1% proved to superior in terms of sensory evalation. Jeung-pyun in
whcih soybean was added by 1% showed excellent results in terms of texture,
quality and sensory evaluation. In addition, Jeung-pyun in which Leuconostoc
mesenteroides ss dextranicum 5-13 was added by 0.5% proved to have uniform
air holes and be softer than conventional Jeung-pyun with decreases in hardness

and showed improved quality.
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