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Spectral investigations are permitting characteristic features of protein fractions to be revealed for the selection of mutant 

forms of maize [1, 2]. We have previously studied the circular dichroism (CD) spectra of protein fractions of maize [3]. In 

order to determine the influence of the nature of the genotype on the type of CD spectra, we have investigated protein fractions 

isolated from the grain of ordinary maize and maize mutants in relation to the opaque-2 genc. The procedure for isolating the 

substances and the conditions of obtaining the spectra have been described previously [3]. 

The change in genotype was shown most clearly in the CD spectra of the albumins and globulins, the maxima of which 

were shifted bathochromically by 3-4 nm (Fig. 1), while for the zeins and glutclins the value of the long-wave shift of the bands 

was smaller. It must be mentioned that a change in the characteristic of the albumins of maize mutants in comparison with the 

ordinary analogs has also been observed in an investigation of IR spectra [1, 2]. 

For the comparative characterization of the albumins of the initial and mutant forms of various forms of maize we found 

thc ratio of the CD optical densities at 208 and 222 mm (AD222/AD208), which has becn used prcviously [4] in the investigation 

of membrane proteins. The AD222/AD208 ratio is a convenient parameter for evaluating a spectral shift, and the values found 

for the albumins of the mutants are statistically highcr. The fact established may be due to a rise in enzymatic activity [5] and 

to a change in the amount of optically active substances of nonprotein nature [1]. 

Thus, the proposed parameter found from the CD spectra of albumins can be used for selecting mutant forms of maize. 
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Fig. 1. CD spectra of the albumins of the grains of the initial 

(1) and mutant (2) forms of maize (line A 204). 

TABLE 1 

Line of 
maize 

A204 
W 155 
W'64A 
Wf 9 

A D 2 2 2 / A D 2  0 8 

initial I mutant 
form , form 

6,5±0,52 I 13.4+0.34 
6.2::t:0.25 11 5:t:.0,69 
6,7±0.27 13.6=i:0,49 

I 1,4::t:0,34 13.4::1::0,44 
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Continuing a study of the physicochemical properties of cotton pyrophosphatase, we have investigated the influence of 

zinc ions on the hydrolytic activity of the enzyme, which exhibits its maximum action at pH 8.6 [1, 2]. 

The necessity for the presence of zinc ions in the hydrolysis of pyrophosphate has been reported in a number of papers 

by S. M. Avaeva et al. [3, 4]. 

The pyrophosphatase activity was measured by a method described previously [5]. 

The results of our investigations have shown that with a rise in the concentration of zinc ions in the incubation medium 

the activity of cotton inorganic pyrophosphatase also increases (Fig. 1, curve 1). Higher concentrations of these ions led to an 

inhibition of the hydrolytic activity of the enzyme. Thus, the maximum activity of the pyrophosphatase is reached at 1 mM 

ZnCl 2 in the medium (at a concentration of PPi of 3 raM). A further rise in the concentration of zinc ions in the incubation 

mixture is accompanied by an inhibition of hydrolytic activity of the enzyme, and at a concentration of zinc ions of 4 mM their 

inhibition already amounts to 70%. 
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Fig. 1. Inhibition of the Zn2+-activated hydrolysis of pyrophosphate: 1) with an excess 

of metal at a substrate concentration of 3 raM; 2) with an excess of substrate at a con- 

slant concentration of ZnCI 2 of 0.5 raM. 
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