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Effect of Rice Protein on the Network Structure of Jeung-Pyun
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Abstract

The aim of this study was to examine the effect of rice protein on the network structure of the Jeung-Pyun.
The major component of Jeung-Pyun rice protein was extracted, the change of rice protein during the
Jeung-Pyun fermentation was assessed,and the effect on the viscosity and volume of adding protease to
Jeung-Pyun was investigated. In addition, the result of adding protein to rice starch on the viscosity and volume
of Jeung-Pyun was that the rice protein mediated the volume and expansion ability. The results were as follows.
In rice and dough of Jeung-Pyun, the SDS soluble protein content was higher than that of wheat flour and no
change was detected in the amount of extracted protein with the fermentation time. However, in the FPLC
pattern, low molecular weight peaks were decreased with the fermentation time, which indicates the increase in
the ratio of high molecular weight substances. In contrast, the addition of protease substantially decreased,the
viscosity and volume of Jeung-Pyun, whereas the viscosity and volume were increasedby adding protein to rice
starch in order to reconstitute Jeung-Pyun. This suggested that rice protein in Jeung-Pyun had a mediating

effect on both the volume and the formation of the texture.
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Table 1 Reagent and concentration for extraction of

protein
Number Reagent Concentration
1 Sodium dodecyl sulfate(SDS) 1%
2 Mercuric chloride (HgCls) 1 %
3 Urea 6 M
4 Dimethylformarmide 6 M
5 SDS - HgCl 1% - 1%
6 SDS - urea 1% - 6M
7 SDS - dimethylformamide 1% - 6M
8 n-Propanol - EDTA 60% - 1mM
9 Lactic acid - EDTA 1% - 1mM
10 SDS solvent
Sodium dodecyl sulfate(SDS) 2%
KH,PO4 10mM
EDTA 1mM
11 AUC solvent
acetic acid 0.1M
urea 3M
cethyltrimethyl ammonium bromide 0.01M
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SDS §WhE olgdtel WiRs 7 A FH
H=o 2Ry F£3 iz L SDS-PAGE (sodium
dodesyl sulfate-polyacrylamide gel electrophoresis)2
39tk A4 A R2RE FET DiE 4G 5H)
=529 sample buffer(IM Tri-HCl: pH 6.8, 50%
glycerol, 10% SDS, 2-mercaptoethanol, 1% bromo-
phenol blue)2}t 1: I(vV)E AL T 22L& B4 58
T8 MES H lane G 1ugd HE=E lmm FA
9] 15% separating gel¥ 4%<] stacking gelol] 3}
o AMENBg Tris, 14.4g glycine, lg SDS/1/ D.W.)
o2 150 VelA 9087F A NStE T EAF# marker
Z &= Precision Protein Standard(Prestained broad range,
Bio-Rad, USA)& Al&35t¥ Tt}

A7]19E Z gel2 Coomassie staining solution(lg
Coomassie Blue R-250, 450m/ methanol, 450m/ D.W.,
100m/ glacial acetic acid)©. & 18A17F T¢F @35},
Coomassie destaining solution(100m/ methanol, 100m/
glacial acetic acid, 800m/ D.W.)2.2 2A]37F &9t &4
i ass

3. & EMHEIO| gel permeation chromatography

SDS &miz F&3F TS 8,000 cut off membrane
(Specta/Por, Spectrum laboratories Inc., USA)2.2 FA]
Sta] FPLC(Fast Protein Liquid Chromatography)-& Al
22 AgAQT 7 AR2RE 3% Budo
gel permeation chromatography+= Superose 12 10 /
300 GL column(Amersham Bioscience, USA)& o]-&3}
o] AKTA explorer system(Amersham Bioscience, USA)
o=z ZAlSHATH

Sample 200u/E FUTY 05mlming] 2=
buffer(50mM NaHPO. - 0.15 M NaCl(pH 7.0)Z &%
FHA 280nmoll A FHES
L 258742 Hekt)

Z73}Al retention time

4. proteasell 2fst ZE X0 HE Fn|tis}

ZAdkE 100go] d s protease 1.6units$}  3.2units
g 4 Avlsle] 2E 0, 1, 2, 3, 5, TA|7H] A&
E A Fsld H=A(B8M,Tokimee Inc., Japan)E o] &
st FA=Wsts #Esta, 39 B S0mig W
Adre] Yol wE 24 REE wjustynh
rice starch®} BSAE w3l A| &) protease 1.6units,
32unitsE Ho] I=E B, A=V M =2
LE ANA RSP
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Table 2 Changes in protein extraction abilities of various
solvent

Protein Contents (mg / g dough DW)

Solvent No.

Wheat Flour  Rice Flour Dough
1 18.52 15.50 15.34
2 1.26 - -
3 36.24 31.14 23.12
4 18.63 1.51 3.68
5 22.77 14.69 15.14
6 23.37 2413 19.18
7 18.12 14.69 14.03
8 21.00 3.68 5.15
9 28.82 2423 26.75
10 13.48 12.32 11.41
11 61.94 67.59 64.61

Table 3 Changes in the contents of protein from Jeung-
Pyun dough during fermentation

Protein contents

Fermentation Time (h) - (mg / g dough DW)

0 12.06
1 12.32
2 12.16
3 12.37
5 12.21
7 12.27

S E THshE A A20d A452004)

9 FBE 2 Aol QYT ALY wRElE
albumin(water-soluble proteins)¥}  globulin(salt-soluble
protein)©] EE-31} milled rice(endosperm)ofl &= glutelin
(alkali-soluble proteins)7} =%3}t}. Prolamin{aicohol-
soluble proteins)< A Le] E=4 EE S minor fraction
ojty. =88 2} albumin:globulin:prolamin:glutelin 2]
¥ €L 8:10:12: 700 RuE PP,
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SDS-PAGEZ. #2|§ Z¥st go] FH Faiy
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I st et S e Wk glATHFg 1).
Mandia and Juliano®& SDS-PAGE Z# prolamin
fractiono] 17KDa®] ZFal=¢} 23KDa®] minor band=
Bltln B 1Ak Kim and Okita”2 prolamino)
glutamine, leucine3?} alanine©] ¥ o] lysine,
histidine, cysteine 18] 31 methionined] &2 Yo}y
stgem GAE prolamine ©-$ hydrophobicd}il
N-# C-%@ol hydophilicdt WA FYRE B
hydrophobic o}F] k=4t 271§ Edstal kil 3h
o R AN A rice glutelin Foryzening
rice kemeld] FEA 2 A alkali HIA] =&
S 2A4Ee 10094 10°9) d$jolt} oryzenin
38, 25 18]35 16KDa% F subunitsE Zrxl iotx
Juliano and Boulter”7} B 15l8 ). 3+ Zhao et al”
£ rice(Oryza satriva)®] grain mealsZ2FE glutelin
fractiong %3l SDS-PAGEZ A7t A F 7
9] F glutelin subunits(22¢} 36Kda)©] disulfide-bonded
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Fig. 1 SDS-PAGE profiles of proteins from rice and
Jeung-Pyun dough

M : Marker R : Rice protein
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Fig. 2 Gel permeation chromatography of rice and Jeung-pyun dough protein
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Fig. 3 Changes in viscosity of Jeung-Pyun batter during
fermentation
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Fig. 4 volume of Jeung-Pyun batter
[PO] : control

[P1] : protease 1.6 unit

[P2] : protease 3.2 unit
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7b A9 F7bekA] @gskth ol mjRo) ddgol F
He) FAF7t T Fe Aoz A4H, o
Helle WG rice stacch2 0] B3 ofe]
A2 bovine serum albuming FH7}siod SHE UE
o] o]} mwERHFig. 5, 6).
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Fig. 5 Variation of viscosity of Jeung-Pyun batterduring
fermentation
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Fig. 6 volume of Jeung-Pyun hatter
[QCl:rice starch 80g

[Q1]:rice starch 80g, BSA 6g

[Q2]:rice starch 80g, BSA 6g, protease {.Gunits
[Q3]:rice starch 80g, BSA 6g, protease 3.2units
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Fig. 7 Cross-sectional view of Jeung-Pyun prepared by the amount of adding protease
[PO]:control
[QCl:rice starch 80g
[Q2]:rice starch 80g, BSA 6g, protease 1.6units

[P1]:protease 1.6units
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[P2]:protease 3.2units
[Q1]:rice starch 80g, BSA 6g
[Q3]:rice starch 80g, BSA 6g, protease 3.2units
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