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After wheat starch granules were collected from chlorinated wheat flour The amounts of these starch granule surface proteins per gram of wheat
(chlorination level: 0.0, 0.5, 1.0, 1.5, and 2.0 g of C12 gas per kilogram starch granules estimated by the Lowry and ninhydrin methods, respec-
of wheat flour) by acetic acid fractionation, the starch granule surface tively, showed a similar increase with chlorination levels. These surface
proteins were successively extracted from them with a 1% sodium dodecyl proteins were further subjected to SDS slab gel electrophoresis and
sulfate (SDS) solution containing 1% 2-mercaptoethanol at room tem- Sephadex G- 150 column chromatography, which showed that chlorination
perature. The treated prime starch granules could not be stained with produced a slight polymerization of some larger molecular weight proteins
amido black lOB, which shows that almost all of the starch granule surface in the surface. The chlorine content in these starch granule surface proteins
proteins were excluded in this process. Ultraviolet spectra (200-420 nm) was then measured by fluorescent X-ray analysis, which showed that
of this broad range of extracted surface proteins showed proportional the content of molecular bound chlorine also proportionally increased
increases of the absorbance of ultraviolet light with chlorination levels. with chlorination levels.

Previous studies at this laboratory (Seguchi and Matsuki 1977)
indicated that chlorination of wheat flour improves characteristics 1 .0
of pancake texture, such as higher springiness and lower gummi-
ness, and suggested (Seguchi 1984) that these improving effects
were caused by a change in the wheat starch granule surface
proteins from hydrophilic to hydrophobic by chlorination. Fur-
thermore, our studies (Seguchi 1986, Seguchi and Yamada 1989)
indicated the presence of wheat starch granule surface protein
and its electrophoretic patterns, and using an experimental model
(Seguchi 1985) showed the change of proteins from hydrophilic
to hydrophobic by chlorination. Greenwell and Schofield (1986)
reported that all soft wheats possess a prominent 15 K band
in starch granule protein extracts, and this protein plays an impor-
tant role in conferring endosperm softness on wheats.

For this study, surface proteins were extracted from wheat
starch granules collected from chlorinated wheat flours using 1%
sodium dodecyl sulfate (SDS) containing 1% 2-mercaptoethanol
(2-ME) as reported by Seguchi and Yamada (1989). Differences
in the amounts of starch granule surface proteins, electrophoretical Cl-rate
patterns, Sephadex G-150 column chromatograms, and chlorine 0.0 g /Kg
content of the proteins were examined. | 1.o
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Materials and Reagents
Wheat flour (Alps brand, Nitto Flour Milling Co. Ltd.) from

western white wheat was used in this study. The protein content C03
was 7.2% and ash was 0.39% at 12.8% moisture. Wheat prime go
starch fractions were obtained from chlorinated flour (0.0, 0.5,
1.0, 1.5, and 2.0 g of C12 gas per kilogram of flour) by the method
of Sollars (1958). Other reagents were purchased from commercial
sources.

Extraction Method
Starch granule surface proteins were extracted with 1% SDS

solution containing 1% 2-ME at room temperature as reported
previously by Seguchi and Yamada (1989). The extracted starch
granule surface proteins were determined by the Lowry et al (1951)
and ninhydrin methods (McGrath 1972).

Ultraviolet Spectra Analysis
Ultraviolet (UV) spectra (200-420 nm) of these extracted surface

proteins, which were first dialyzed against water, were analyzed 0
on a Shimazu UV-200 spectrophotometer. 0
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612. Fig. 1. Spectra of surface proteins of starch granules that are collected

from chlorinated wheat flours. Chlorination levels are 0.0, 1.0, 1.5, and
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