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(HRFE)

NE402120.2M NaCl 80ml %X, ZRICISHMBELEZOBRLOSEEL. 85N =
A0, 20 NaCl IR THEV . HD LA BRI EB W, ThAEZ VT YK=L E LT
UTOERIZHWE. ZLF vE—LEZRLEICAN, SREORIEBER. RUREK%Z
HWT. B QLD MATW., 20 EHOY YN BEZLowyEEAWTERLE, &6
2. LHOY N TEEBFICHNS DS —PAGE (12557 7Y N7 2 F&&T) &17
2. NYDKEPS I Ny OHRLEE—FEORE SIS LA A—4 — (FEJTZE.
2002JEY) % I u\fcsmmi&ézta EQFEGEDH LI ABINEWE L TRANE,
(AEAER] . ,

(1) 0.0IM UEDBIEFRTINTF 60y YUNITEDBEBIZIELALZ 2O
BETI/NTF K=V ONBIEEL 222k, FEKTHETZILICE2TY YNT
B LIED. LT Y R—MEAICD AL B A4 YRy FHAEERD VT
VIEBRICERTH D LV 72, '

(2) 7 wv/w—wwhmwmcmmutaznammmmxmmqu-a:@be
FUNTF VRS YN EOHMET A FROEEHICEN 2L AEOY YUNIEO %
Btk o TN TF URIZHRTWEEE XN S,

(3) M& Eaior Y pbiiHaN 55 VNV EOMBEABOS 5. MUICE 58N
&7 b o 7208, ﬁiﬁ‘z*lml\/i»et;t&/l\ﬁﬂ@hﬁtﬂ’&iﬂ%iﬁotg
(4)&%%Mrmym&mmb<mmmb>Mk%<nn\zmuﬂvauaﬁ(wm
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1. Ui

INEMICKAEMR T RB L, MBEOB S KYRBRT 3. = OHRENAYEIZL
H, FAREOML - FARICFHEhhTWS, NVORELMDBH ABOTESL, &
B YN ER Y YAV BOBRESEN A& BEARE TN, TALARCENS
B, A, REZLLEERERELOLWbNAE, COSBREE. NI
AR BEWSEIFTERL. EORIM Y OWERELEER CHRNS 5L E 26N,
BEONYV(2AMT 3D, MNERBO2YEROAENEMEhTWS, BB
BEAWC, A—BERHETAYER L. BEENSS, YAHORENSWLE, &
BAEBNLEWODIE. —BWLT 000 %) ILABENRERELERE -
T EMBOENTUEW, BEEXNDERNBLAE SR 2 (Fig. 1),

1900J

1800+

1700

Loaf Volume (al)

—

Fig. Lffect of sodium chloride and yeast on the loaf volume

Breads were prepared with an automatic baking apparatus.
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COEDICARIEIRT VT Y ORI A GEREORKICHRNB BV ThETIZI NV
iymﬁmmﬁmﬁmﬁtﬁﬁmwﬁuowrayma%ﬁ%v&wvmﬂ%ﬂmw&wo

pibhid. BRICWET @ ENAEEEC 0.01 K)EANTHARLEY LT VT oM
HHEICEARA. ABECFMDIIEREDORIEBRAEMWCHARLEI LT Y epb6RNT
Y. RYOBMERESBIERMC K THEESTE L. INVT VREREORETR
ETTHEREENRZZL, £/, NYRREFMcEN. ZRTHRELEL BICKTOR
EVMEZENTHWL AN WI LB EATLTE T,

AERIZ. ARLAY AT VA RIEBREBEKTHMIEL, BHLTLAY Y NIHE
DEBEEMHETV. FAF Uy UNIEOREME L BERECHTINREZESILEE
Bz fio . A, BIEOEBEPHHINENVOYHICLDEISI2ERBESFRAOLD
P THNRE,

2. EBUHHEBIUERAER

2. 1 ZBRHHrERAGE
NERFIBELRASHE. NVAT LY BIER T2 vy . BEETREEHE,
NS4 A4 —Z MIEEBERS T 723NV . AFLINILYa— S VTR
BO(EH) . BEREEREEAWE, NYRUTLT UAMSICEABEKERWE,
YUNIBEOKWETEEICIZAARD HHRN & Ubest-30 BARREFEAWE,

2.2 UVNFUDOEER
ILFYOERIGEREEA WL, MED 5S¢ FR0EICAN, ThicHZQRED
BIEBTE 1500 X%, W—ICBA LAR. TECAMBEL. BOTH (4,000
rom, 10 9B) L. ABAROES SIDHL, BUDICAWERERRTOAREN %
LTRARMERS ERPERET B, I AT VI AROBEED L LTEBNE, RABK
ﬁm%wﬁ%u;or%fb\:@Eﬁ%mmotﬁﬁitbtm1%@®§iﬁnknr
QMM L = bDEIBL L. ThENIAERICHT 5EB%TRLUE,

2.3 INFrrbny Ny EHT

INERS 40g 12 0.2 M NaCl 80mlZMR. ZNTVOEEDORICT- EHEKICELT,
0.2 0 BIEEBARWTAR. bAEWEARoTILTY (BE) #HARULE, 20V
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VT v EEOEICANT, 0.1 M, 0.05 M, 0.01 H, 0 0 RIEFRAAWT. Kk, L5
Btk DRBELZE, LigERD, YONJEDEELSDS-PAGED#®KE L,
E05rEENES, 000 rpm T1043 . fﬁi‘*#ﬁfﬂiiiﬁ'{“%h%’ﬂ3 EB¥D2. AN=FILEAN
TOSFRETT> 7=,

2.4 Nu»eOy Y EMT

NV 20g ICEEEK 40ml EMATEIERLAEDS . E 028 (3,000rpn, 1053/) i
IV LELRBEDIT . WMICHBU AR K ZMATE . BODBAT2NW. ¥ ¥
NIERMMEURE, CO®RMEEEMIT 272, NVEBRIE2%IEMLAEADDLERMNMOD D
A LUTHWE,

2.5 YUNIBEOEER
BLODHICL A LEEOY YUNRVEREQHUEIZFME7Z VIS (BSA) #128YE
LT, Lowry P ZHWTIT>7, BS Ald Sigma #t8! FractionVA{FERA L=,

2.6 SDS—=RKYT7I7IYNT7IRFINERKEH (SDS-PAGE)
HBUEY YNIERRFTFYAREBF YD L (SDS) 8% 12.50 72YLFI K
YN ERBWT Laemnli OFE IS U TEREKI£1T2 2. Ik 0.25% (W/V) & L.

92—y —=7YY7 s 7N— (CBB)
Table 1 Formulas of sample bread dough

R-250/4 Y 70N/ = —K—Bl (5 (% flour weight basis)
5 DEETRE. 75 (W/V) BEEE— 15 %
W)y =% —NERERAWTIREBL =, Ingredents
EFrHE Y NI BEEIE 20ug L. 27 Flour 100
2—ANAT bIY ) —NIickoTHMEL

sugar 5
THWE, SFEY—A—FFV %)V

Shortening 4
ERHUSTFEY—I—Fy FERAWE,

Salt 2
2.7 NYOEB Dry yeast 2

Ny PEZTable 1 ISRTEMEES KT Skim milk 2

’)“fAZJ—Xl:fﬁ‘D'CﬁO fio ?"E#Q‘D&U" Water 65

—RBBEINYZhAB (LF{—R=—¥—,
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KN-30, AESHHBISHMY) 2R, 2OMOELIv= 27 VTiTok. NV El%?2
506 ONFL. BANVAOKERICANRT, £X 180°C, FK 200 'CT 20 FRIBEA L
7o ABRIERU 4 BBICHEOME 5T 7,

2. 8 NUOPboNTDHE

Ny OHRLENS 3 X3 X2 (cn)DBRMETID, LFA—&— (RBTHE, 200208 %
AWTRRHBRAE fTok. E£5mICREL. TDBHL 20%2 FROBHENZ
FEL R, REEEEE 2000 / nin 2L, TS5 Y v —I13AEY (no3, EE3cn) ZfE
AL%,

3. RERFER LG

3.1 ZNFUEBRBICBIIARIEREOTE

TNTURRRIETEREOY Table 2 Effect of sodium chloride on amount of

WEFARFEER £ Table 2 ITRULE, gluten formation

ZEEK (0N REB®) TIEH%E

charHEE. BERBETATH R et gluten | Dry gluten

26%, 103 Th-rr, RIEEREINEH 0 2614 1.2 10.240.4

S BBIZWT LT VBIFEAL.

01K TERER ML, 19 EHD. 0.01 31.5%0.9 11.4+0.4

FRIZEL . BIENSEEL 2 WS 0.05 33.8%1.4 12.4+0.6

HFTFTTHEERZREDBAL. BhB 0.10 34.0%2.0 12.8%1.1

Mofo . MALTOLES E2 0.15 ©33.6£0.5 12.8%0.3

mo 0.20 34.1%0.6 12.840.3
0.25 34.4%1.0 12.6£0.5

3.2 TANFUBhEDYUNIE

oo mean t SD (n=8)

TNF bl DREORIEBRAAVTMBLEY YNV EE Loty ETEBLE
ERAFig.2 ISTRLE, BIELIX 0.2 0 REEETCINTF Y ABELE. LT VR
WHELRD oY UNIBEETRLT WS, BIE2UBRIBELISBWIRhES LT
U EBREOREBBEAVWTERERI@MEOMIILL A LIEDY Y NI ERBENER
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1g¥%NDTRLTWS, 0.1 M 25 0.01 M 2T (HHIRIEO FT) RABAETAIY NS
BEGEECOBL. TNTFYONR WHRIZELALELL N>R, COZLIRA
ERDIPTHFETILEINT OB UNIBOBHIZIFLAEZWI LETRLTW
Bo HEBKZAWTHIH T2 LHMBBREZERTWS DBV T v OBE®HIZ R 2D,
ARKICELEOY ONIERIGHR2ICHEMNL 2, X6CHMREL2ERZ LERSE (FEK%
YUNVER) BROGEBRBICEAT VR &,

25

10
1

1 : 0.24 NaCl supernate

2~5 : 0.1M NaCl supernate
6~9 : 0.014 NaCl supernate
10~20 : OM NaCl supernate

21 : precipltate of 10 tlaes
k- extraction by distllled water

22 : supernate of saaple 2]

homogenlzed with distilled water
12345678 91011121314 1516 17 18 19 20 21 22

Protein ( mg )

Times of the extraction procedure

Fig. 2 Amounl of prolein exLracled wilh NaCl solulion

3. 3 INFUNBBBLEY YNIJEDSDS-PAGE

3. 2OEBRTINT UDORBEBLTEEY UNIBE42SDS -PAGETHREER
% Fig. 3. TFig. 4 ITiRL %, Fig. 4 BREBEAAVWIEEKOATIREXRMHLED
DTHB. BEFETCHEBLEY UNIEONY FiZ. BEIZIZAZWAY (Table 3) ¥
DEREBEICBWT S, 12.4 K 24, 37 K HEOEE. 50 K 58D 1 A¥Hb6h %,
ZhiZBY 0.2 1 BEBBEAZAVWTINTF U 2RAMLEL EDLFICHABNENY FLE
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—TCHO MBI NTFYRERICHELENSEDOTHY. FNVTF v 2RAKRT IRIC
FNF RSB ERAFATWESOXREBECHEIRELZRDEBEL TN 3B ICHRL
EeEZBN S,

M. W. 123456 Fig. 3 SDS-PAGE of the supernale
: separaled [rom gluten

50k — &

line 1. 0.2 M NaCl,
K= line 2. 0.1 H NaCl,
BK — | line 3. 0.01 M NaCl,
line 4. 0 M NaCl,
124K — | line 5. precipitate after

extraction with 0 M NaCl,
line 6. supernate of sample 5
homogenized with 0 M NaCl.

M. W. 1234567890112

Tig. 4
50K —
WK — SDS-PAGE of the supernate
separated from gluten
25K —
124K — The numbers of cach line are

the times of extiraction by
distilled water.

TNFUNBHEBRICE - TERLTEEY UNIBERIAEBBRTERLEDOLIER
Bot, 30K FEDBADNY FEESFRICHZNY FARHBTH-> 2, ZOLE
MHERIcE>TSDS-PAGEIABNBNY FIZBWEEN- Z. 2 0 BB OHH
BIEDE. FIRICHES EBIONYFHZh b6 EAUTH 2 %

cheDzZ Lk, FNFUBEY YNV EIR 0.2 0 ~ 0.0l 1 ¥TOREBENTIRAL
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THED, 4 HEICE BEERIOENEWCLERLTWA LR DN, 4. AE
WEELZWE ZZY YNIESFTFHOEAHEEC. HAMCRELTVWEbONE6H8%
LT YyR=LEDBh, BRICENAINS IR 3, OB, SFEOEEERNRN
LEZENSMBEEARDORENL SICHEBL T 30BBETHARL L THE- 2H2HSD
S-PAGE®DIZAYICIZBWY 2N 2,

3. 4 NypbDyyNIEOHE

INEREEBICHLT2 %UORBEAGUNVELREZEEZWAVIZOWT, ZBKEA
WTHIE - BOAEE ATV, LIEOSDS-PAGE#%#fT- %, ZDERIT Fig. 5 IR
U, MBMMIBLENY TIZARIOY NI BRMBBETIEDICZOMBEZZULL
E D, MHEEZERZ L RELCBRITI Y NIBEBREALE, COLE A
mnNvneDy UNIBEOFRMHE RIS oz, Tabb, TITFUyOATELN
YIBWTHERBRZ Y UNITBEOARBILICHEBERIFLTWSZ AN 2,

M.W.
Fig. 5 SDS-PAGE of the extract

from bread

50K

37K

25K line 1 & 2 ; bread containing
NaCl (line 1 is 1 Lime and
line 2 is 5 Limes extractlion),

+ line 3 & 4 ; non NaCl bread

( line 3 is | time and line

4 is 5 times extraction).

124K

3. 5 NVOELMIIBILZEERFMOBE

NYAHOERSH L ISHBIMAEDOIER% Table 3 RLE, NYHRMUBAOEMHISH
BRIBEBEMNYTREL, BADBHBZLERLTWEY, 48ZBLEBOTIREEIC
Ebgpotk, 2HBOBMBIIBEWTHOAROEM AT L 2. RERBEMN Y IZHREIR
Lo THNEDENZT LW XS,
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Table I

Effect of sodium chloride on the firmness of bread

Storage period | NaClL(%) | Force of compression | Relaxalion after
(day) () 2min. (%)
] T+ 7 70.7+3.3
: 2 85t 7 skk 67.9%£1.8 3
0 12114 70.9+2.2
! 2 19t 7 69.41+2.2

Values are mean:kSh (n=10).
 and Ak show significance al the 5% and 1% levels of
probability, respeclively.

SENW

(1) AFHT, SW05F, KT, REEWAERE, $9%, 107~114 (1989)
(2) ARE-2&, MTLOE, KBEFTF, REEHAFIRE, $F9%8, 115~121(1989)
(3) Lowry, 0.H., et al, J. Biol. Chem., 198, 265 (1983)

(4) Laemnli, U. K., Nature, 227, 680 (1970)

(5) Baker, A. E., Cereal Chem., 65, 302 (1988)
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Effect of Sodium Chloride on the Formation of Wheat Gluten

Reiko Mizutani and Satsuki Kubo

Suzuka Junior College
Summary

The influence of sodium chloride on the formation of wheat gluten
and the baking was investigated. A gluten ball wused for this
experiment was prepared from commercial wheat flour by a precipitation
with 0.2 M NaCl solution. Little protein was eluted with more storong
solution than 0.01M NaCl. [lowever protein was eluted gradually and
gluten ball got to be breakable with distilled water. Regardeless to
times of the extraction procedure, all SDS-PAGE patterns of proteins
extracted from the gluten ball with water were the same. These results
’suggested that the 1ionic interaction of proteins 1is important for
the formation of wheat gluten and the moleculars interact irrespective
of the kind of proteins. The firmness .of bread crumb was evaluated
by measuring compression force and stress relaxation after 2 minutes
on S5Smm strain by using a rheometer (Fudo, model 2002J). The Firmness

values between bread with and without NaCl differed significantly .

—463—


SSRF020
スタンプ




