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Effect of Heated Gluten on Bread-making Qualities of Yudane Dough

Daiju Yamada®, Shunichi Inoue!, Shinji Yoshino', Kazumasa Tsubot,
Hiroshi Koaze® and Hiroaki Yamauchi?

! Pasco Shikishima Corporation, 5-3 Shirakabe, Higashi, Nagoya, Aichi 461-8721
% Obihiro University of Agriculture and Veterinary Medicine, 2-11 Nishi, Inada, Obihiro, Hokkaido, 080-8555

This study aimed to investigate the effect of heated gluten on the bread-making qualities of Yudane dough.
Yudane is a type of bread dough made by mixing boiling water with flour. Various bread-making tests were
performed using non-heated wheat starch and heated freeze-dried gluten, which was used to imitate Yudane dough.
The imitation Yudane dough was prepared by mixing heated gluten (prepared by heating a mixture of freeze-dried
gluten and water from 55 to 80T in increments of 5C) with non-heated wheat starch. The imitation Yudane dough
was then added to flour dough at 20 % (w/w, flour base). Compared with the control dough (without heated gluten),
the dough mixed with imitation Yudane dough (with heated gluten) had longer dough development time, and higher
gas retention and specific loaf volume. These improvements in bread-making quality were mainly related to the
partially denatured gluten present in the imitation Yudane dough. In addition, the bread made with imitation Yudane
dough (including denatured gluten) showed a slow staling rate, attributable to the increased molecular weight of the

heated gluten compared to the native gluten.

Keywords : bread-making quality, Yudane, wheat flour, gluten
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FE#1Z, Microsoft Excel 2010 (Microsoft Corp., Redmond,
USA) #HWwTR®D/z. Table2, 3, 4NDETHT—FIZD
W T i Microsoft Excel 2010 (Microsoft Corp., Redmond,
USA) &7 B4 vV 7 b [ 7 vNEE 2012] (R #HE
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Table 1 Mixing property

Bread making level Mazximum electric Dough development

BAERL, VT OMBLEREO RIS TET
TAHEmMAR SN (Table 1, Fig 1). %7z, A#hrikE
IR AHEBEES &2 80C HG /K% xR L, 2 b
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BEOEMIZIE VT v OELE, LIV o ERE
BERH D LHEEEIND, IFF—ICBITAIFV VI
DHEENIL, HEEF—ET, BEIS—EOLEHTIEI
X —DE—F —Ih o EHERLTED, —&HIC
IFVUIBOWEBREDIEBOBS LBEERT. Ly
L, E=F— PP rEHEEHOTEL EHEMICY,
EHEIFTY OV PEMTIERICOEAL TW2.
IhiL, IF VY TOMBRRETENY P RRECE

power (W) time (s) VAERE, Eric#te S LW BRI
Control 249.5 261 XV UTIEoTRAMU LNV, HEREOR
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v 3 - N v b
65T heated gluten 240.5 264 T ‘%%Tﬁfi) ERTS %’5:‘62‘:1,'( ‘f)',oif)’ HE
70°C heated gluten 238 .0 280 BHEIENEEMZTHEERNTHYEIZILSET o/
75T heated gluten 234.5 300 RELZRLTBY, BnEEorIBENTE KT -
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Each value is the mean (»=2) DOKERS LA EZEENICT S & THERINEML,
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Fig. 1 Dough mixing chart

(a), Control; (b), 55T heated gluten; (c), 60T heated gluten; (d), 65T heated gluten;
(e). 70T heated gluten; (f), 75C heated gluten; (g), 80C heated gluten.
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Table 2 Results of bread making qualities

) Gassig power of dough (ml/20g dough) ~ Gas retention of dough (ml/20g dough)  Specific loaf

Bread making level
After 1h After 2h After 3h After mixing  After final proofing volume (ml/g)
Control 27.240.22 60.8+0.6> 80.4%1.6 118.320.0% 102.2+4 20 4.74+0.26°
55T heated gluten ~ 27.5+0.6* 61.3+0.3* 89.6+0.7° 118.3+3.5% 105.0+5.82° 4.99+0.24%
60T heated gluten  27.4+0.1*> 60.4%1.1% 88.6+2.1° 120.3+2.9% 106.1+3.82° 5.18+0.29%°
65T heated gluten ~ 27.2%£0.22  60.4%£0.3* 88.3+0.7° 123.3+2.9% 105.0+2.92° 5.13+0.21%°
70T heated gluten ~ 27.0£0.6* 60.1%1.0®® 88.0%1.72 115.3+£8.72 108.3%5.0%° 5.04+0.22%°
75C heated gluten ~ 27.4%0.5% 60.2%1.1%> 87.7+2.22 115.3+8.72 113.3+1.72 5.35+0.312
80T heated gluten  25.6+1.8% 57.6x2.0> 85.3%2.0° 120.3%2.9* 113.3%0.0 5.25%0.10%

Each value is the mean=SD. (#=3)

The analysis of variance between the data was evaluated by using Tukey’s multiple range test of Excel statistical software 2012.
The values followed by the same letter within the column are not significantly different (»<0.05).
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(b) (o) (d) (e) ®

(g)

Fig. 2 Appearance and photocopy of bread

(a), Control; (b), 55T heated gluten; (c), 60T heated gluten; (d), 65 heated gluten;
(e), 70T heated gluten; (f), 75T heated gluten; (g), 80T heated gluten.

(a) (b) () (d)

(e) ® ()

Fig. 3 Appearance and photocopy of sliced bread

(a), Control; (b), 55C heated gluten; (c), 60C heated gluten; (d), 65T heated gluten;
(e), 70T heated gluten; (f), 75 heated gluten; (g), 80T heated gluten.

TREL B EPHEREINZ (Fig 2). — &k ILED
NV OBAE, BERBRETAERSABICEIR LIS &
HOBEIZ /S 0V SN B R AT EIn -l SRR, 2
DA NWHBREVEFNSUHEPRBVE I N T WS, REER
BWTEC, 75T HGICBW TIIEHB UK X 2 %R
NANHERESCENTEY, FFEICE S EICEN A
THoHIEIPRENT, FOMOKEIZODNWTHI Y T
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Tz F iz, BREEBEONL, FOEMOEISUEIELY,
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PHNANE LORERTOMEA AL TS, BE
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BEETLIEZHEL TS, AL, FZREBEIIBANT
r—VY Uy 3ERREN oI R, BEEED
N BFBr -y 7oBEFEIMBEI N7 VT I
Lo TRBETHOTIER L, WMLEHIGERT S LEZ S
ND, NUORNHEEIEKREICKREREZIRON 272
7%, 75T HG, 80T HG I2HB W T, F 222 BV NAEDS
e a7z (Fig 3).
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NYDZFAMNDL Ea* Ty bu— )W ZH_TTIVT
YOMBAEIZL o THEELRZIZIRSNT, b*1E, 65T
HG & 80T HG IZBWTHERBEMAHE S 17z (Table 3).
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WEOEFMENER SN, 245 — FRSHRESNS 20
THHEEEZONTWVAEY BEAPFLIEIZEoT
L*OETE a* O AR SNEA, L L " ICHEEEIR
<, LA LIZOWTIIENT 2EaArRon-Z b
Mo, BETOMBEN T VT VI ZBEEEICBIT 58
EEOREHECHEGE LTV ARVEEZ LN,
NoyDO7FADLZay ba— b bik<, 80T HG
b E S FKERICEBEZES RO N, IIBGLIREE OB
INCPE - THI$ 2 @A R S 7z (Table 3). 7 F A
BT A L o, KEBEIC X200 HFTHZ 5
NTWBEZENEERTHLEEZON, GUEHIHIOE
e LTiE, fErrd, SABRAPESPTHLI L
BEZOND., £LT, TIEEEDE S D S I3EH ORL
D Vb E, BHICE D RESKE (ISR
JEAE SR B I EDEZ LN, S EOEMETEE H
VB IZBWTRKIE—ETH Y, I N 005
FEOEATIHIL L 2 VA — O ERIEMBLE D TNz, 2
OFER, N ORBERIZZ VT ¥ OMBLEEEE OB
EoTHEMLZ, ZhbDZ s, INEMLE HG Owil
W& B L oBFEREINE, ZHFTOHEKICE > TRIBE
REOBEN LY BIFICR o 2 ERFERTH L EE 2
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Table 3 Hue of bread crust

Bread crumb

Bread crust

Bread making level L* a* b* L* a* b

Control 74.7+1.0P —2.0£0.0° 9.8+0.4%° 49.0£1.9* 15.3%£0.3%  32.2+1.4°
557 heated gluten 76.8+1.3®®  —1.9%0.0% 9.2+0.4° 50.6+1.9%° 15.1+0.4®  33.6%1.4%
60T heated gluten 74.9+1.0**  —1.8+0.1° 9.240.7° 50.5+£1.5* 15.0+£0.3%  33.3+0.7%
65C heated gluten 76.8+0.22*  —2.0%0.0° 9.6+0.2% 52.24+2.92 14.9+0.6* 34.4*+1.2°
70T heated gluten 75.9%£0.3®  —2.0+0.0? 9.8+0.6% 51.9+1.8 15.240.4*  34.2+1.0%
75T heated gluten 76.8+4.0%  ~2.0%0.0*°  10.6%0.3* 51.8+2.4% 15.2+0.6°  34.2+0.9%
80T heated gluten 79.9+1.9 ~2.0%0.0 9.3+0.2° 51.242.42 15.2+0.5° 34.5+1.1°

Each value is the mean+SD. (#=6)
The analysis of variance between the data was evaluated by using Tukey's multiple range test of Excel statistical

software 2012,

The values followed by the same letter within the column are not significantly different (»<0.05).

Table 4 Results of changes in hardness and moisture content during storage

Hardness of bread crumb (N/m?X 10°)

Moisture content of bread crumb (%)

Bread making level 1 4ay after 2day after 3day after 1day after 2day after 3day after
baking baking baking baking baking baking
Control 3.50+0.13%®°  7.07+0.48" 7.50£0.43*  41.2£0.3® 38.7£0.7°  38.3%0.5°
55T heated gluten ~ 3.67%0.61*  6.14+0.56° 7.65+0.21°  41.2%0.6°  39.9+0.5® 38.8%0.3°
60T heated gluten ~ 3.14+0.36**  5.06:£0.42°) 6.86+0.49%°  41.9+0.7°* 40.1+0.9°  38.6+0.9°
65C heated gluten ~ 2.93+0.14°¢  5.11+0.53°) 5.33+0.57°  42.2%0.6 40.4+0.9°  39.8+0.4
70T heated gluten ~ 3.40+0.27%%°  5.48+0.64*° 5.51+0.33*°  42.0+0.8" 40.3+0.5°  39.2+0.6°
75C heated gluten ~ 2.67+0.14%  4.21+0.28%° 4.80+0.65°  42.4%0.4°  40.6+0.4°  39.5+0.6°
80T heated gluten ~ 2.80+0.20%  4.32+0.42° 5.71+0.85°  42.0£0.4® 40.5+0.8*  38.5%0.8°

Each value is the mean+SD. (n=3)
The analysis of variance between the data was evaluated by using Tukey’s multiple range test of Excel statistical

software 2012.

The values followed by the same letter within the column are not significantly different ($<0.05).
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Fig.4 A relationship between hardness and moisture
content of bread crumb

* Correlation coefficients are significant at #<0.01 level.
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