










284 STE VE NS et al.- ISOLA TION OF PROTEINS FROM WHEAT 

ISOLATION OF ENDOSPERM PROTEIN AND ALEURONE 
CELL CONTENTS FROM WHEAT, AND DETERMINATION 

OF THEIR AMINO-ACID COMPOSITION 

By D. J. STEVENS. E . E. McDERMOTT and J. PACE 

The t echniques of a ir classification , and differential centri fugation in nOll -aqueous 
media , have been combined t o isolate from fl our (a) endosperm protein and (b) aleurone cel l 
contents. The amino-acid composition of the isolated pro tein has been det ermined a nd 
compared with that of the tota l protein complex in the parent flour . The results !'S how that 
in the isolated p ro t ein fraction the proportion of the glutenin / gl iad in group of protein s is 
higher than in the pa.rent flour . Thi s was obscn 'cd in the materia l obtained from both a 
st rong and a weak fl our. It is suggested tha t this partial segregation occurs in the air 
classificat ion process. The protein fractions isolated from the weak and st rong flours were 
closely similar in their overa ll amino-acid composition . The amino-acid composition of 
the protein contained ill the isolated aleurone cell contents has al so been determined. The 
composition is 'luite di ffe rent from that of the main endosperm protein s and resembles, in 
this respect, some of the soluble protein fract ions which have been prcyious ly isolated from 
flour. A notablc feature of the composition is a relati ve ly high content of argin ine. 

Introduction 

Hess' has shown that the interstitial protein of wheat endosperm can be largely separated. 
in the native dry state, from the starch by differential centri fugat ion of finely ground flour in 
mixtures of benzene and carbon tetrachloride of density intermediate between that of starch 
(density 1·5) and that of the protein (density 1·3) . This technique provides the possibility of 
isolating endosperm protein in a state more closely approximating to the state in which it occurs 
in the grain than is possible when conventional extract ion procedures using aqueous solutions 
are used. Furthermore there is the additional advantage that the amino-acid composition 
may then be determined on preparations which arc free from starch, thus eliminating the 
uncertainty about the degree of destruction of certain amino-acids which arises when carbo­
hydrate is present during the hydrolytic procedure. 

In the present work the method has been applied not to flour but to the fractions relati vely 
rich in endosperm protein prepared from flour by air classification. 2 These fractions contain 
none of the larger starch granules and have a protein content about twice that of the fl ours 
from which they are derived. By using thi s combination of these two' elry sta te· fractionation 
techniques. material has been prepared from flour which. with a nitrogen content of 16"4%. is 
predominately protein and free from starch. The amino-acid composition of the protein isolated 
in this way has been detennined and compared wi th that of the protein in the flour from which 
it was derived . The procedure has been carried out with two fl ours which differ marked ly in 
their baking characteristics. 

While applying these procedures to the concentration of endosperm protein it was also 
observed that a fraction could be obtained which was substantially the uncontaminated contents 
of aleurone cells. This material has been isolated and the amino-acid composition of the protein 
contained in it has been determined. 

Materials and methods 

Wheat 

Samples of Manitoba wheat and of the variety Hybrid 46 grown in the U.I<. were used. 
They were selected as examples of wheats which yield . respectively. strong and weak bread­
making flours . 

Flo"r 
The wheats were milled on a laboratory Buhler mill. The extraction rate of flour from the 

Manitoba whea t was about 68%. from the Hybrid 46 about 62%. The nitrogen contents of the 
flours (dry weight basis) were: Manitoba , 2·65 %. Hybrid 46, r·ss%. 
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