ISV B B ST AR O & Il

B Y )V — T A
Al H & AR

HAKRY
&R SRS

MITATEOE AT - RSB AT
2 oM - - R In K

HRAFERER
H R E 17T

HAMBRZERZERWMIE Vol.23  No.3 Uk

=R SR I



321

AABEZERFR®IE
Trans. of the JSRAE
Vol.23, No. 3 (2006)
pp.321~328

JBfasht FARISES A 1R

NRUEMBPIIZRBIT 32 KRR OEFHBIE

Measuring Technique of Bubble Size Distributions in Dough
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Summary

A novel technique to recognize bubbles in bread dough and analyze their size distribution was developed by
using a Micro-Slicer Image Processing System (MSIPS). Samples were taken from the final stage of the mixing
process of bread dough which generally consists of four distinctive stages. Also, to investigate the effect of freeze
preservation on the size distribution of bubbles, comparisons were made between fresh dough and the dough that
had been freeze preserved at —30°C for three months. Bubbles in the dough samples were identified in the images
of MSIPS as defocusing spots due to the difference in focal distance created by vacant spaces. In case of the fresh
dough, a total of 910 bubbles were recognized and their maximum diameter ranged from 0.4 to 70.5um with an
average of 11.1um. On the other hand, a total of 1,195 bubbles were recognized from the freeze-preserved sample,
and the maximum diameter ranged from 0.9 to 32.7um with an average of 6.7um. Small bubbles with maximum
diameters less than 10um comprised approximately 59% and 78% of total bubbles for fresh and freeze-preserved
dough samples, respectively. The results indicated that the bubble size of frozen dough is smaller than that of
unfrozen one. The proposed method can provide a novel tool to investigate the effects of mixing and preservation

trea:ments on the size, morphology and distribution of bubbles in bread dough.

Key words: Bread dough, Bubble, Mixing, Microslicer, Visualization, Image processing
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Tablel Bread formulation

Formulation Flour basis [%]
Strong flour 100.0
Sugar 5.0
Salt 2.0
Shortening 5.0
Yeast 0.5
Water 65.0
Total 177.5
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a) Low magnification

b) High magnification

Fig.3 Observation of cross section
of dough
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fresh dough freeze-preserved dough
Table 2 Form factors of bubble in fresh dough
) Major axis(MA) Minor axis(MI) Ratio
Area [pm°]
[um| [um] (MA/MI)
Maximum 2614.0 70.5 58.7 7.5
Minimum 0.2 04 0.2 1.0
Average 89.6 11.1 6.7 1.8
Standard deviation 2393 8.7 6.3 0.9
Table 3 Form factors of bubble in freeze-preserved dough at —30°C for three months
) Major axis(MA) Minor axis(MI) Ratio
Area [pm°|
[um] [pm] (MA/MI)
Maximum 303.8 32.7 17.7 12.7
Minimum 0.2 0.9 0.2 1.0
Average 253 74 3.6 2.5
Standard deviation 36.1 4.5 2.5 1.4
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