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NOTE

Dye Binding to the Surface of Wheat Starch Granules

MASAHARU SEGUCHI'

ABSTRACT Cereal Chem. 63(6):518-520

Protein-specific dyes (Coomassie brilliant blue, eosin Y, and amido surface protein film from starch granules, indicating the presence of a
black 10B) were bound to wheat prime starch granules. Microscopic protein film on the surface of the starch granule. After various treatments
observation of dye-treated starch granules showed color on their surface. (7.0% HCl, 0.2% NaOH, and 1.0% sodium dodecyl sulfate) of wheat prime
Fluorescamine-treated starch granules showed fluorescence under a starch, dye-binding capacity (with amido black 10B) decreased to about
fluorescence microscope. Glass beads coated with bovine serum albumin 70% of the nontreated sample. Complete exclusion of the surface protein
could be stained with amido black 10B, but glass beads without this coating was not observed. After extensive treatment, the starch granules swelled
could not be stained. Phase contrast microscopic observation of amido and completely lost dye-binding capacity.
black 10B-stained and dried starch granules showed peeling of their colored

The degree of wheat starch gelatinization in bakery products MATERIALS AND METHODS
varies from almost complete in wafers to incomplete in puff pastry, Wheat prime starch was prepared from nonchlorinated
for example. Texture in bakery products is greatly influenced by Whea n aetic aci d fromanonchnique pre
gelatinization resulting from the nature of the starch granule flour by an acetic a rotin the prios
surface. As reported previously (Seguchi 1984a,b), chlorination or described by Sollars (1958). Protein (N X 6.25) of the prime starch
heat treatment changes the surface characteristics of wheat prime was determined by the method of Smith (1964). Glass beads (1-mm
starch granules from hydrophilic to lipophilic. Seguchi and diameter), bovine serum albumin (BSA), soluble starch that did
Matsuki (1977) reported that in the pan-cake baking test of not contain surface proteins, dyes(Coomassie brilliant blue, eosinchlorinated wheat flour such lipophilic starch granules are Y, amido black lOB, and fluorescamine), and other reagents were
important to the improvement of texture factors such as purchased from commercial sources.
springiness or gumminess. Therefore, it is necessary to study the BSA-coated glass beads were prepared as described earlier
surface of wheat starch in order to understand the texture of a (Seguchi 1986). Soluble-starch-coated glass beads were prepared
bakery product. by suspending the beads (1 g) in 10 ml of 1% soluble-starch aqueous

In other work (Seguchi 1984a,b; 1985; 1986)1I suggested that the solution and stirring for 2 hr at 25° C. Then the beads were filtered
protein film on wheat starch granules is changed from hydrophilic and dried at room temperature for 24 hr.
to lipophilic by chlorination or heat treatment. Lowy and co- Coomassie brilliant blue (0.25% in a mixture of 45% methanol
workers (1981) reported on salt-extractable protein from starch and 9% acetic acid), eosin Y (0.07% in water), and amido black lOB
granules and tentatively concluded that it was associated with the (1.0% in 3% acetic acid) solutions were prepared by the methods of
surface of the starch granules. Weber and Osborn (1969), Vanderzant and Tennison (1960), and

In this paper I demonstrate a protein film on the starch granule Racusen (1973), respectively. Wheat prime starch (500 mg) was
seen by protein-specific dye binding, suspended in 3 ml of each dye solution and left overnight at room

temperature. Stained prime starch was washed with 10 ml of water
by centrifugation (600 >< g, for 5 min) 12 times until the supernatant
became colorless, followed by dialyses against 10 L of water for

'Seibo Jogakuin Junior College. Present address: Tayamachi-l, Fukakusa, Fushimi- tredyadfnlydidi ml er ih(-mdaee)a
ku, Kyoto, Japan 612. room temperature.

Fluorescamine solution (0.03% solution in acetone) was
prepared according to the method of Weigele et al (1972). Prime

©1986 American Association of Cereal Chemists, Inc. starch (10 mg) suspended in 1.5 ml of 50 mM sodium phosphate
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various times with 7.0% HCl, 0.2% NaOH, 1.0% SDS, and WSB. ACKNOWLEDGMENT
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