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#1E fERNEOSSTEIVTF v 7=y M E SE-HPLC IZ X Wl E 7y VX0 HD 4y V37 B2 ED 5 E 4.

BRI VT = g TPP UPP  UPP/TPP  EMP
Y7oz b R rroH
e (%) (%) (%) (%)
Glu-Al Glu-B1 Glu-DI1 aa (%)
K 61 75 2% 7+8 2.2+12 9 7.9° 41.0° 19.2° 46.8" 53.7"
S Eep null 7+8 2.2+12 10 8.4" 35.9° 12.2¢ 34.0° 59.2°
= HFY null 7+8 2+12 8 10.1° 35.1° 14.3° 40.7°¢ 58.5°
IFIAAY 1 7+8 2.2+12 12 10.1° 39.5° 20.9° 53.0° 54.6"
FHMEE RS, TPP (%), UPP (%), EMP (%) 3ENZNER) =% V808, REER)~—% vo82 8, MEtke /) <v—

YR BEOEY YN HICE®LEERFT. UPP/TPP (%) 12 UPP O TPPIZ o 2864 K T, FLHOR—T V7 7y

M EIZIE 5% KHETHE 2% L (Tukey-Kramer O£ ERE) .

WEILFTHNUHMED=Y ) F Y, 2 F3I 0
TRV ERNEORSFES VT =Ty b O
R x 85 1 RITRT. REFIETIE, & /37 HEmhvEH
PRI TEBIZOWTHRS 120, FFEY V0 BE
B 7T-14%DHET, Bhby 7 BEeRELRD L2,
BN HRAE - BB SN R U L7z, Bk 6L i
2005 fEDOFEEELIE 9 1, 5 { S0 1E 2005 4F 3 8 L
10 55, =37 H 4113 2004 SEOLIRFE 6 15, 2005 4F0D
INCIEEE 2 A, 393 7 74 132005 FED )i BIELE 12 &
LR Lo LR R, E g A F T T EKRS
14.5%12, FEE I A FTIEFEKD 16%127% 5 X H 1200
KL, ¥a—5—5A b 3)V (Buhler #t;, MLU-202) T
LT, NER (60%45) %S 7.

2. ANV EEERY SDS kMo AIE

INERS DMLY o8y B ERIL, BEOWERE (elementar
#t, rapid NII) % H\WC, IhEHOEZGELZHEL, ¥
VoS IREARELS 70 A U CHEM L (K13, 5%
5. SDS JLREffiiE, /NS 3.5 g & VT Takata & (1999)
DI FEHE- THIE L 72,

3. AUV EOHMERUY A ABREERAKI O+
T3 74—I2& 204

INERY S DTS X0 H, REES 287 B O
WK O 7 782 B0 4 Rk s o~ b 75
7 4 — (SE-HPLC) 1% Gupta & (1993) O fEa —ifAH
L 72 Yanaka 5 (2007) O HiEIZ L DAT-72 Thbb,
INEAFI 10 mg 120.5% (w/v) BTV IVGREES Y 7 A
(SDS) % &t 50mM V) Y& 1) 7 2551 (pH6.9) 1.0
mL #J1Z, 10 F[#H vortex L7z, 2000 rpm T 5 7[R &
9 L7z, 12000 x g T 20 /il L7z, 5oz Rifx
WS v 87 B E LTz Ho 7B IS ERER 1.0
mL 212 CRE L, BE S HRE (BEEERT, USP-
600A) T, 3mmZED 7O —72X ), 40%DHIIT 15
LB L 72, 0k, Bon BEE ARGy vy B
L7z, STNHoMty Y87 8% 0.45um D7 4 v ¥ —T
g3, SE-HPLC |23t L 72, /15 413 TSKgel G4000SW (3

100
X3IFI/AhAY
b= X
80 r=
3 NZY N F)
E b=4.1°
60 1 r=0.89""
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1 INEEH 7 Ny g & SDS TRREAT & DRI
=7 N7 7~Xy NEIZIZ5%KETHEXZ L. b BFE
WO S, ;0. 1% KETHE.

v — kAt ZHV, BEERIZ0.05% M) 7V ok
ez ate50% 71 M= M) VARER A L7, AR
OFE% 0.5 mL/min, 7T 2E%Z30CE L, o7
0uplxa—RNL, LAY Y%7 8% 214mm 2B 5
WEEIZLVME L. Bohilruax s 7T L0k 5T&
IZEY, FIZTNTZ PR ENE 5 FEORI VA
V=7 7 E, FIZTVT Vv eELSTEO/NE
WE ) R—=F NI, oY — iR R L7
hicky, aEERY~—% N2 E (EPP), WA
E/ =8 N7H (EMP), AEMRY ~—% 808
(UPP), RAMEE ) ~—% 2878 (UMP) @ 4 O\2455%i
L7z. ¥72,EPP & UPP O % &R ~—4% » 737 % (TPP)
E LTz BEURTEOESY T EICEO LEISL, £
NS =27 HfE L, ¥ X7 HOMYE — 71
#% (EPP, EMP, UPP, UMP ®O#fll) Olt &L, EPP
(%) DEHICERL L. F72, TOESIIERY 28
CEEREFELZLDE, K5 VST EONERFIZED
bEme L, EPP&® (%) OX)IZEKRL L. Mat
1% Statview (SAS Institute Inc.) % F\WCTHr-o 72,
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1. SDS kR ffi& 2 /0 BEE L DERF
SDS (LAl & /NFedy & o8 7 BgE & OBIfRE 1 K
JRY. SDS ihBEAMZFRFEED & X EmTIEIF 3/
HE)THRLIEL, L ERPTROE2->72. WTFho
I BWTONERD Y v 8y B érm b SDS i &
DOENCAHERIEOHB (R 6L 5 r=0.99%* 5H{ SR
Mr=0.89%%% =3 ) HFV)r=0.89%* IF3I/)AF
) r=0.96%%) PR SN/ ¥ U8y BEEOHINR
3% SDS (LRl oA E (RUREMOMEE b)) &, 3
FIOHA), EHELETZY ), A ERRL
DOHEEICKRE P72,
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SE-HPLC |2 X W /W S N7z &y Y XV DY V37
BISEDLEEGEE1IRIORT. B2V TV 02 GE
BHE /) ~—% 2378 (EMP) 2344 2 /87 D 50%
Db &S, ZVT =V BEAEOBCAEER)~—F ~
INTEDESY S HIZE® EE (UPP (%)) 1210 ~
0% HETH o7z, Bk6l 7L IS I/ 04 O&eR)
=7 YN EDOEY T I D BEE (TPP (%))
X, S E8RD, =Y/ hF ) ERTEL, EMP D4
Z NI EICEDBEE (EMP (%)) 1345 &0, =
VIO HF) ENRTEDP o T, AR <=5
INTEDEY VI, aR) =5 YT FIZED L E
& (FNZFNUPP (%), UPP/TPP (%)) &, »¥hi
R EDIRIE L 72 575, AEamEMERSERSN, 3
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&R =5 YN EONERRIZED L ER (TPP &
w) LNERY T EEm L OB B 2 IITRT. B
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HIEOME (BH615r=0.98% =3 J HF 1
r=0.84% 3IF3I /44 r=0.96%%) RSN A&
{ ERHD UPP Gm=II/NEN S v 37 HEm 8% E T
L7225, ENEVEL BB LML o7z 5V
X7 E e RO 5 UPP OHINFEE ([BF E AR D
& b)) ICHEZ MBI % h o 7245, UPP (%)
AV ARFEIT &R & WET T - 72,

WHEHR) =7 VR EONERRIZED L & &
(EPP &8) L/NEBRY vy Eesr OB E 4 X2
AT HREEDY VN7 BEETIE, EPPEREIZSA SR
P>EK6LET, =V AT >IFI AT THo
WTNOMEICBWTH /ALY v HEE L EPP &
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i & DR
EPP & ®IL EPP O/NEM IS D2 8% RT. W—7T )
7 7Ry MEIZIZ5%KETHEES L. b HUFEMAOME.
w0 1% KETHE.

e OMICHBEZRIEOME (B 61 5 r=0.99%* 5<
ERPr=0.96%* =3/ HF1)r=0.98%%*% I3/
HAY r=0.94%%%) RSNz F U8y EEmobE
29 % EPP O¥IIARE (H/GEMOME S @ b) 1k, UPP
DEFENLY L REDP 72 EPPOINEEIZ=Y /A4,
S ERDTREM6L 5 LRTHEEICRE 272,

4. B/IR—BUNJELINEMI VNNV BEEELDOER

WHEEE ) =8 VNV BEONERRICED L HE
(EMP &5) L/ANERY Ry EesrOMGREE 5 NIz
R, EIERDOEMP (%) TRENL LI, FABRED
R EEETIE, EMPERIIALSRD, =V /P
FTV)TENK6LE, IFI/AF)ENbErPo T
NOGMFEICBWTO/NERY v Géi L EMP &8 &
DOENZHERIEOHBE (B 6L 5 r=1.00%* 5{ SR
Mr=0.99%*% =3 ) HF V) r=0.99%* I} /A%
) r=0.99%%) RSNz & Ny B Em ot
3% EMP OIIFEE (MG EMOMEE @ b) &, SE-HPLC
WL THEEINY U7 EOHTROKEL, 5HLS
RT3 HFEL D OFEEICKE o7z,

REWE ) ~—=8 X T EO/NERTICED 2 G ®
(UMP &) L/NEW S 80 BEE L OBRESE 6 M
BT S ERLRIRE, NEWHSY LN EfE & UMP
GEEOBICAEEZIEOHME (BAR61 5 r=0.94% =
VIAF) r=0.86%, IF3IAF) r=0.74%) R
SNz & N EEROBINIA T A UMP ORI E
(FREMOMEE < b) &, sy 37 Bge LTI
NS, F e, ARG MERZERII R,

INERy 5 oy B (%)
B ANEKR Y Ny BEmEWEETE ) v — 5 237 B (EMP)
&E L OBGR.
EMP &3 EMP O/Niy s o 2 &8 2 RT. [—7 )V
7 7Ry MEIZIZ 5% KETHEES L. b FEHROMEE.
w0 1% KETHE.

10
X3IF3I/ A
. 1 b=0.05"
v—//ﬁ:f) W T=0.74%
0.8 F b=0.03
r=0.86"
=
= 06 |
]
4
& 04;;“ °
e oo
02 | @EM61S @5 SR
b=0.05" r=-0.26
r=0.94"
0.0 . . . .
6.0 8.0 10.0 12.0 14.0

Ny s v B (%)

B INENS Ny EERENEEE ) ~— 5 237 E (UMP)

Gk O

UMP &3 UMP O/NEMHIC S0 5 &8 %RT. W—T v
77Ny MEIZIE 5% KETHEZEL L. b R EMROEE .
Rk wkE() 1%, 1%KETENETNEE.

% =

IALFOY o3y B XL EE RSO B Do
DREBEICE-TEEFLZEMOENTEY, &Y VX7
BALZ R AR Eom EE B E LT Tbvs, Kif%E
IZBWTh, ¥ U7 EEROENMIEN, wWihomfl
2B WTH SDS ILFEAE & < % o 72720, AW PEDSiR
Kol ZZ N Lal, 237 EEmoiihng
BV =R E) =% X EO— RNz 72563
DTE RV, ¥ YN AGEOINIE, FI2T7Y 7Y
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YEREUWELE ) ~— ¥ VX ER LB, kT,
TNT = VEEEORCTTEER )~ =% VS0 -ED, 7
VT = VEAEOBAABER) =5 VX7 B L) b
L7z ZokFE, & 87 GEmoiEinctiy, 7Y
TV HMORER Y 7 B L) b EnEIG TINS5 L
V) BEE (Gupta 5 1992, Johansson & 2003, Akt 5 2003)
R, PSS (2004) @ SDS WiEMEZ VT = (=EPP) &
& o8y B EaE O L CEARMIZEEN %25, SDS
ANEMEZ VT =2 (=UPP) 13EOZEALIVNE W E W) #H
LELHTLLDTHAL. T, ¥ HEROBINC
LT, ZIVT7TrEGOCUEEE/ ~—F 2N HO
MDD RENWZ L, R)v—F X7 EHOEER T
T T TV VDK TR b 725720, KRS (2001)
DY VIR GEROMINAEY, VT ) YT
MK 5 v ) i & —3§ 5.

KRIFFETIEY v BERBIZBY AERENRKEVRE%E
Bb7z0, M - FRPEL LB AW 20720,
RIFZE DG T B ERNIC L 2875 % & ATV A I RElE
BT E RV LAL, AFS (2002) oFICLD &,
FEY Ry HEBOBEINE, HIERHRGRER R E 0%
FEMRFICEADL 59, TEY NI HER EMBET L7
FUR Y NI (TN TFZ )TV Y) OB
FoTHELAEDD. Tbb, TERSLHIELEDENTS
VST EERIIHET LN, T T s )TV 0k
WEAEIRITEAEEDL L WEEZONL. 72, KRifis
THWZ 22 o 7oABIRRE O FEL 2 VTt L7285 a1 BV
T¥, SE-HPLC THH &5 ¥ X7 EDEE1E, K
RTHONIEY Y BOIRER» S RKE LI ND S
EDBVWI ERFERLTWA (F—F 4w, Dbtz b
Mo, RWIFE TR O N/ fi R 228, TER AL &
WIZE 2D TIE R, FRGFORBTWERIC X 5%
ZF TV 00, F& L THEHENERIZE S0 & Ik
L7,

& 2y BEBEOBINI WS NOGEIZ BT LAY
PEom EE 75 L7z, ¥ N7 HEmoEinie L
HE R O BR S OFRIE & 72 5 SDS TR AL o B INAE B,
IFIAFY, EMEL T THLERY), =¥/ HFY
X HREL, ArEorn ERRE SRR TR - 7.
CORME LT, WLy s BICBIF AR v —%
YR BDS TSI L o TRR L ZEDEZDS
N4 AWZRICBWT, & 87 HEROWIMIRTL, 4
R —5 Y7 B O A E 2 o 22 213
Mo 7208, EHIEDS TN S SN = ) 4 1) T,
BEHELERIFI /AT LD, EAEOBVAREE
R 2= X EOMMBREIVNE L, EAEOKNT]
BHARY) <=5 X7 BORIMEENKE WETH -
720 F 7o, mLBEHMPESTICSELL SR TIR I TV
2L EUGTEMEE ) ~— 8 Ly B OBIA Mo 5 &
WARTHEHETH o7z, SRR /4 Tlddi

WO EAVN S CITESER ) v —H L VIEE /) v —F
YR EOBEIAKE W0, Ao EREEE AN
SweEZonb, Hle (2007) &, =2/ hFY, 3
F I A VICHAEER AT &, MmfEE b5 ooy
BEmhAlEmT 50, EHEe v AR T 25081
IFIHFVICHRZ Y A F Y TREERELTW
L. FLT, TOEWVIITLVT yORTIER L, Bk
WIZEBELTWAS, RSO RTIE, =/ h+) L
IFIAFYTER) Y —F T B O ICEIX
HWbOD, = HF ) T, EEEORWINEERY
XY= N EOMMBIRKREL, WNL VT =0
BEEXIFI/ AFNEN LN EDoT 20D, =
J N F ) TREMIER S RIS T DI ok
EZAoND, H1INCERONDL X1, EHIEOTTVE
LERPIET VS EEEEEODTH, EEoimv 3
F 3/ 14 ) @ SDS PhREAT & D b BEF I, A
DI CIRIRBEE I VT = o R =0 P R nE
WA, YR TEEENETSTCH, WMLV T
ZUVQESENE T NI WD, ElPEoN EAVAE
WEEZONDL, L7ehoT, &Y w87 ZbIEy, 5
FERE OAEHIEDIRE OECT—BHRIC 25 EE 2 50
5.

A IR I BRI SR & BRI R O ) DB % 2T
L. F U EERE, Rl ), EELTRE
ZR FRR0%) oRE2Z ), MUy v X7 e
IZBU AERYEORS /S LER, R ~—F 57
BOEEOE NI L L CRIZWERICEEEY 252 &
DHEEENTWA (Gupta S 1994, Takata © 2000, Johansson
5 2001, S 2007). L7zhoT, AWfETR OGNS
VS EEE O 4 SDS PLAli<° SE-HPLC T4
W &5 5 X7 ORI B) 5 a2 =i 3 e
LCEEMERICEZbDEEZ 515, Gupta b (1995)
BEGTEIVT =Ty bOREIGER)v—%
YNV, ANEMR) =5 U BORRET &8, A
WHR)—F VR EOER)—F V7 BFIZED D
#4 (UPP/TPP (%)) X F &€ A EMEL Tnb. F72,
Gupta 5 (1994) 1 Glu-B1 B, Glu-DI JED 5518 7 v
TN Ty FOBEVIIER) Y —F YN HOEIC
B L WD, REWER) ~—F X0 HEDER) v —
& Ny B G HE4E (UPP/TPP (%)) S8+ 5L
WEL WD, Ihbsoftl, 1R8I MRME
DITNTZ Y Ta=y MERDPS, 53, =2/
HAVDOER) =5 XV EDOEY V7 HIZED LE
4 (TPP (%)) %, REUR) =7 X0 HOLy v
U, EBR)—=F U7 HIEOLEE (FhEh
UPP (%), UPP/TPP (%)) #°, i#ke6ls, I+ /%
F ) ERTIERNZ &, Glu-Al ED 7 v = 4 7
—y NOFENSEEL COLIREENEZONS. T2,
F Ny EEBOEINIA L, Gu-Al ED 7 VT =237
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=y FAERELEZSEL SRRV /A4 ) T,
Gu-AlFED 25 R 1 DTNV T = 7=y b % FFO BN
615X F I/ A4 EHRT, WEER) =% 2%
ZEOEIMAKRE L, NEWAR) ~—F 27 BB
INKSWHITH - 72, ¥ 7 EEEOININ T 548
)R —=8 X EOMIMEEIERR SN Lo 72720,
Glu-Al JED 7 )V F = v 7=y bORIL, L2
VTV OBEAEICEEL COLIREENEZONL.
Takata & (2002) 3[R E#E IR TR5 % T, Glu-BI Ji&,
Glu-D1 JEQ 7 VT = 7=y MEROEWNILIY, ¥
VoS EEREOHINI L e o ERREN R S
CEERLTBY, T BORMREHOSIVTFZUHT
2=y M CRAEREO ERESMENZ L EZRL T
L. AL ERPTIEABEARY v =% 237 Ho¥nnsiH
ez, WHkt ) ~—% 87 GO EEE T
Holehs, T, S ERPDBCUALED TV T = v
HT 1=y boREISZ, BT L CROREE
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Effect of Protein Content on the Quantity and Size Distribution of Polymeric Protein in Common Wheat : Mikiko YANAKA,
Kanenori Takara, Tatsuya M. Ikepa and Naoyuki IsHikawa (WeNARC, NARO, Fukuyama 721-8514, Japan)

Abstract : Influences of protein content on the quantity and molecular size distribution of polymeric proteins were investigated
by size-exclusion high-performance liquid chromatography using four wheat cultivars with different dough properties. As protein
content increased, extractable monomeric proteins, consisting of mainly gliadins, increased most. With increasing protein
content, extractable polymeric proteins that were small polymers increased more than unextractable polymeric proteins that
were large glutenin polymers. Significant cultivar differences were found in the ratios of unextractable polymeric protein to total
protein (UPP(%)) and to total polymeric protein (UPP/TPP (%)) which are the criteria of dough strength and in the
regression slope of SDS-sedimentation volume against protein content. These results indicated that the degree of increase in
dough strength with increasing protein content varied with the cultivars. These cultivar differences can be caused by the
difference in the degree of increase in extractable or unextractable polymeric proteins due to the increase in protein content.
The cultivars ‘Fukusayaka’ and ‘Nishinokaori’ had a significantly lower percentage of total polymeric protein in total protein,
UPP (%) and UPP/TPP (%) and showed a larger increase in extractable polymeric protein and relatively smaller increase in
unextractable polymeric protein with increasing protein content compared with the cultivars ‘Minaminokaori’ and ‘Norin 61°.
Since these cultivars had null allele at the Glu-AI locus, the difference in the molecular size distribution of polymeric proteins
that contributed to the increase in protein might be explained by the presence or absence of glutenin subunits at the Glu-A1
locus.

Key words : Cultivar, Dough properties, Molecular size distribution, Polymeric protein, Protein content, Wheat.




