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Table 1. Straight dough for white pan bread

Ingredient Quantity (% bakery)

White flour 300 g (100)
Dry yeast 3g (1)
Sugar 15g (5

Salt 0~12¢g (0~4)

Batter 12g 4)
Skim milk 6g (2

Water 180 ml (60)

3532LCR Hi-tester

2. 2 EEBAE

FEWEFBROT=OIZ Fig. 1 DRNE S AT LA LT, B
iR T SR B LT RN S — LB 7 7 UL B £
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LTz U AED —3850 100 g B2 REER RIS AIL, Tk
INRT S — NI U T, T o — 2R 35°CIT
RIELTA L Fa_X—FNITREFL, K 3 IR, FElESE
Too T U — BN O LR E AR R (Ritter YT AR
—HH A —, R 1 mL/day) (28X, 5 3R T

Personal Computer

fermentation
vessel

Fig. 1. Schematic of the measurement set-up of dough electrical impedance
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Fig. 2. Developed extensigraph and extensigram
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Fig. 3. Gas evolution of bread dough
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Fig. 9. Extensigram of dough at 0, 1, 2, 4% NaCl
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NaCl Rm, kg E, mm Rm/E
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4% 0.28 52.5 5.30

1%, Rm/E 28 5.67 LR IEIEEE 1%,

FADRBREEE 1, 3, 5mm/s TOHUIE S LR Fig.
10 17, PURINTRIRIRE 1%, 2% X TREEOUM
(28D, BRI L D ESND DY, 4% Tl A HIRZAR BRI
IME T LT, ZOXo7a o AMOMRESHIE X, 4
DB AR T BT VT DIERIC L DL D THD 19,

TNT ATNER KO T a7 7 —EBOERIZEY Iy
figsnaa 1 FaT T —PIEE LS R E OB T T
flSNHZENTEIND, BIERMNOELFHR57-0
TR TR O T o BOELER T, Fig. 11 &0, &
HRIE 0%, 4% D% A . R OBETTIZHENT LT &Eh
— R T DA BSAL, WX EL BB AG 2 WEfH
BETITR 15% D LT, BIEIREE 0% X Cor VT
BT EMICE END T 0T T —BIZLD T VT o fRe
HEJ STz, — 5, BRIEEIRIE 4% XTI, 7 a7 7—E0
TERNCINZ . BHREIMCEA 7 VT O IEL 5L T
WA HEREM D DD, Mejri '™ SICLAUE, HOTEIMZXD,
TNT AL NS D7 VT RIYRFZ T L
Fio, FOAE L pH O T TN 2203
SHTVB Y, SRR COT BT T —BIEMEAREL T
W BIRIREE 4% X7 VT AR OJFIRIZH
HETITRVDS, 1% 7T Db as 7 —PiG
MDD, BRIEDORBE T ROV DD, Fio, F&
FEBHARIR LT BT DWW T, AR 4% X 0%
AT VT 813559 0.3 g (K 20%) D 7evy, 2o s
ONThH, IR COREEIRINAERD 7 VT TR DR+
SR DE D), BIEFO A GIZ L DH OE B S
\ZTDMEDRHD, BIE OGO RIS KT
FEREIC BRI D700 BTN O B LR 2 M35
WEINDD,

-272 -



NacCl
TEO0% 1% M2% 4%

©c o o o o
- M W s o

Resistance to streching (kgf)

(=)

1 3 5

Extensional rate (mm/s)

Extensibility mm

80

NacCl
E0% 1% M2% O4% 2

o
o

-

£
o

=]
o

(=]

1 3 5
Extensional rate (mmys)

Fig. 10. Resistance of stretching and extensibility of dough at 1, 2, 4% NaCl
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Evaluation of Effect of Salt on the Bread Dough Fermentation Analysis of Dough

Expansion and Gas Retention Capacity by Electrical Impedance Spectroscopy

Kiyohiko Toyoda and Ikko Thara

Kobe University, Graduate School of Agriculture

Summary

Salt added to bread dough affects the rheological properties of dough and the biological activity of yeast; Salt
strengthens gluten properties of dough and inhibits protease activity, and controls yeast metabolism.

Straight dough at 0, 1, 2, 4% sodium chloride concentration (on the flour basis, w/w) were used for the
fermentation experiments. As the salt concentration increased 0 to 4%, the gas production volume decreased and
the maximum gas production rate also fell. The occurrence time of the maximum rate was more delayed at higher
concentration of salt. The increase in the salt concentration caused lower volume expansion of dough and the
gaseous release time was also more delayed. The time variance in dough expansion volume was similar to that of
the gas production till the gaseous release. The electrical impedance parameter (resistance) of dough showed a
time-variance correlated with that of the volume expansion. The addition of salt limited the shrinkage of dough
volume by the gaseous release and the resistance showed a similar time-variance to that of dough volume expansion.
Therefore, impedance measurement could detect the gaseous release and estimate the volume expansion at different
salt concentration. Gluten in doughs at 0% and 4% NaCl concentration decreased steadily with the development
of the dough fermentation. The relationship between salt concentration and gluten content in dough was

complicated and could not be revealed in the range of this experiment conditions.
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