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Effect of Various Kinds of Fermented Liquid on the Physical Properties,
Health Functions and Preference for Spelt Wheat Bread
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Dough and bread samples were prepared with various kinds of fermented liquid made from raisins, koji and yo-
ghurt, and their physical properties, health functions and preferences were examined. The dough prepared with
fermented koji liquid made by the sponge dough method showed more deterioration in its expansibility of the glu-
ten by enzymes than the equivalent dough made by the straight dough method. Swelling of the bread was conse-
quently poorer, and its rupture energy was higher. The specific volume of the bread samples prepared with fer-
mented yogurt liquid by the sponge dough method was greater, and its rupture energy was lower. This suggested
that the porous structure of the crumb influenced the physical properties. The antioxidative activity of these bread
samples was higher than that of bread made with dry yeast. The bread samples prepared with fermented raisin
and yogurt liquid were also much preferred by a sensory evaluation. It thus was found useful to add fermented lig-

uid originating in food material to these bread samples.
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Table 2-1. Formula for dough and bread [straight dough method]
dry yeast raisin koji yoghurt
Spelt wheat flour 130 g 130 g 130 g 130 g
fermented liquid — 72.8¢g 72.8¢g 72.8¢g
sterilization water 72.8¢g — — —
salt 1.3¢ 1.3¢g 1.3¢g 13¢g
sugar 13¢g 13g 13g 1.3g
dry yeast 13¢g — — 02¢g
Table 2-2. Formula for dough and bread [sponge dough method]

) g . . . b 1 . raisin koji yoghurt
THREMPEC THER, BARP RV E W) R H D, ]
(11 Spelt wheat flour 25g 25g 25g
Table 1. Formula for fermented liquid fermented liquid 25¢g g g
raisin koji yoghurt Spelt wheat flour 25g 25g 25g
(m] {i d liquid 25 25 25
sterilization water 250 g 200 g 190 g ermented liqui g g g
sugar 10g - 10g Spelt wheat flour 80 g 80g 80 g
raisin 40g — — fermented liquid 22.8¢g 150g 22.8¢g
rice porridge (60T) — 5g — salt 1.3¢g 13g 1.3g
rice koji — 50 g — sugar 1.3¢g 1.3g 1.3g
yoghurt — — 100g dry yeast — — 0.2g
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Fig. 1-1. Change in storage modulus [G'] of doughs prepared
with various kinds of fermented liquid and fermented process
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Fig. 1-2. Change in loss modulus [G”] of doughs prepared
with various kinds of fermented liquid and fermented

process

Table 3. Mechanical loss tangent [tan 6] of doughs prepared with
various kinds of fermented liquid and fermented process
(Frequency : 0.1 Hz)

dry yeast raisin koji yoghurt
[A] 0.72 0.68 0.77 0.69
[B] - 0.80 1.02 0.86

[A] : straight dough method [B] : sponge dough method
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Fig. 2. Specific volume of bread prepared with various kinds of

fermented liquid and fermented process
Each value represents the means +S. D. (n=9-20)
There were significant differences at p<<0.05 between different
letters
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Fig.3. Rupture energy of crumbs prepared with various kinds
of fermented liquid and fermented process

Each value represents the means +S. D. (n=11-18)

There were significant differences at p<<0.05 between different

letters
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@ yoghurt [B

® yoghurt [A]
[A] : straight dough method

Fig. 4.
Table 4. Porous structure of crumbs prepared with various kinds
of fermented liquid and fermented process
Cell area Number of cells Cell total area
[mm?* cell] (-] [mm?]
@ dry yeast 0.12 37.4 4.58
(@ raisin [B] 0.13 26.4 3.53
® koji [B] 0.09 29.0 2.68
@ yoghurt [B] 0.15 28.6 4.26
® yoghurt [A] 0.14 25.8 3.59

[A] : straight dough method [B] : sponge dough method
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[B] : sponge dough method

Scanning electron micrographs of crumbs prepared with various kinds of fermented liquid and fermented process
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Fig. 5. Relationship between rupture energy and total area of

crumb cells prepared with various kinds of fermented
liquid and fermented process
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Fig. 6. Antioxidative activity of breads prepared with various
kinds of fermented liquid and fermented process

Each value represents the means £S. D. (n=3)

There were significant differences at p<<0.05 between different
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Fig.7-2. The preference of breads prepared with various

kinds of fermented liquid by food action rating
scale method
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