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Effect of Material Content and Starch Gelatinization in Baked Wheat
Flour Products on Textural Properties after Moisture Absorption
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The effect of moisture absorption on the textural properties of baked wheat flour products was
studied for eighteen kinds of baked products incorporating different quantities of ingredient: i.e. 100 g
of wheat flour, 0-100 g of butter and 0-60 g of water.

The baked products became either harder or softer after moisture absorption: the samples with low
butter and high water contents became harder, while the samples with high butter and low water
contents became softer. Changes in texture began at around RH. 565 %, and the textural
characteristics of the test samples could classified into two groups within R.H. 68-88%; one group
became softer and the other became harde.

A positive correlation was obtained between the textural properties (i.e., maximum force and cutting
energy) after moisture absorption and the starch gelatinization characteristics of swelling capacity and
amylose solubility. It is suggested that starch-gel formation was one of the most important factors to
strengthen the tissue.
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Fig. 1. Typical load-time curves for the baked products of wheat flour with various butter and water
contents after storage at various R.H. values
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Fig. 2-2. Maximum force characteristics for the
baked products of wheat flour with various
ingredients after storage
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Table 1. Textural properties and starch gelatinization characteristics for the backed products of wheat
flour with various butter and water contents after 2 weeks of storage at RH. 80%

Ingredient (g) Hardness Gelatinization
Flour Butter Water Maximum force Cutting energy | Amylose solubility . )
. , . Swelling capacity
(F) (B) (W) (X 10°kg/m?) (X10'kg-m/m") 660 nm

0 1.3£0.1 1.84+0.2 0.19 2.0

10 1.5£0.2 3.4%+0.4 0.23 2.2

50 20 1.8£0.4 3.9+0.7 0.28 2.4

30 2.7£0.7 7.1£1.9 0.58 2.7

40 4.0x£1.3 11.2£3.9 0.87 3.2

12.5 1.240.1 2.4%0.2 0.36 2.8

20 1.5%0.2 3.0%0.4 0.41 2.8

100 30 30 2.6+0.5 8.0x1.5 0.65 2.9

40 4.1x1.1 18.2+5.0 0.91 3.3

50 5.6£1.8 18.4£6.0 1.12 3.7

20 7.94+0.7 18.4+1.6 0.48 2.9

30 6.1£0.9 18.74+2.3 0.78 3.0

10 40 11.2+2.1 28.6+5.5 1.20 4.2

50 15.3%4.1 40.8+9.4 1.56 4.9

60 16.3£3.9 37.7+8.8 1.80 5.2
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Fig. 3. Typical moisture sorption isotherms for the baked
products of wheat flour with different contents of water

(left) and butter (right) and after storage
The samples contained 100 g of wheat flour, 30 g of butter and 12.5-

50 g of water (left), and 100 g of wheat flour, 30 g of water and 0-100
g of butter (right).

24 . (24)

NI | -El ectronic Library Service



Japan soci ety of Home Economics

NI BER DML & & MUK R R D 7 7 2T % — BT RT3 %

R

B100 - W30

BO - W30

B30 - W50 (x500)

Fig. 4. Scanning electron micrographs of the tissue structure for the baked products of wheat flour with
different butter and water contents after storage

Numerical values indicate the contents of butter (B) and water (W), respectively.
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Fig. 6. Textural property characteristics for the baked
products of wheat flour after storage at various
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C during one more week
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Fig. 7. X-ray diffraction patterns for the baked
products of wheat flour with different degree
of starch gelatinization after storage at R.H.
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