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Introduction 

OSBORNE was the first to develop scientifically systemazized concepts 
on cereal proteins including wheat and gluten proteins. In Hungary, extensive 
research in this field by KOSUT . .\NY and later by VUK, former head of the De
partment of Food Chemistry at our University, yielded a comprehensive pic
ture on the proteins of Hungarian wheats and established several new notions 
on the factors affectiug the rheological properties of gluten. Over sixty years 
have passed since that time and our knowledge on cereal protcins has substan
tially increased. The application of up-to-date fractionating techniques (elec
trophoresis, chromatography, molecular sieves) allowed the separation of 
wheat proteins into many fractions and the preparation of many constituents 
in the pure state. We have an exact picture on the amino acid composition of 
the individual fractions and many data have been collected on their terminal 
groups. The first steps have been made in the study of the structure of gluten 
protein constituents (molecular weight, conformation, number of polypeptide 
chains, system of disulphide bonds, investigations of partial hydrolysis pro
ducts etc.). 

In many fields, ho"wever, no fundamentally new results as compared to 
the classical statements of OSBORNE have been achieved. This applies e.g. to 
the processes leading to wheat protein formation including gluten formation 
and particularly to the relationships between the chemical structure and the 
rheological properties of gluten proteins. In spite of many interesting partial 
results, we still do not dispose of a clear picture in this field. 

On other cereal proteins there is much less knowledge available then on 
wheat. This is particularly the case for several Hungarian cereals (maize, rice, 
rye, triticale etc.). 

Intcnse research on cereal proteins has been going on at our Department 
for o·ver ten years, with the double objective of studying the separation of 
proteins, their composition and structure, and, on the other hand, of develop
ing novel technologies for cereal processing, by investigating the relationships 
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1et'l-een the rheological properties and the structure of gluten proteins. By 
a complex application of modern biochemical, rheological and analytical 
methods, 'I-e succepdec1 in obtaining considerahle results in wheat, maize and 
rice hiochemistry and processing. The present paper ,I-ill summarize some re
sults of this research 'l'o1'k and will bricfly deal 'I-ith some general prol)lems 
of cereal protein chemistry. 

Some results on the fractionation of wheat proteins 

\V11at 'le consider most important alllong results obtained 011 the frac
tionation of 'Iheat proteins is the fact that we succeeded in separating 5e\-e1'al 
conjugated proteins and seyeral enzyme proteins. This finding basically chan
ges the picture on 'I'heat proteins and their chssification, and, essentially, 
adds a new chapter to wheat protein chemistry. 

This is made clear hy Table 1, summarizing the classification of wheat 
proteins acconling to OSBOR:"IE and to our present notions. Diagrams 1 and :2 
demonstrate the preparation of pUl'othionin and wheat proteolipide, resp. 

Table 1 

Classification of ,,-heat proteim 

--\("('ording to O!iborue 

Albumin 

Globulin 

Gliadin 

Glutenin 

Proteose 

:\cI'ordiug to uur 
prp:-'t'nt k~lOWI{'dg{' 

Simple proteins 

Hystons 

_-\.lbu millS 

Globulins 

Gliadins 

Glutelill5 

Enzym proteins 

Conjllgated proteins 

:\' ucleoprotcill5 

Lipoproteins 

Glycoproteins 

Enzym proteins 

by way of example of the applied separation technique. Referring to the struc
ture of conjugated proteins, Diagram 3 presents the structure of the poly
saccharide part of wheat glycoprotein. A more detailed SUl'yey OIl conjugated 
proteins was given in an earlier paper [I]. 
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Diagram 1 

Preparation of purothionin 

Flour I 
I 

Extraction with petrolether 

I Extract I 
-1-

Keeping at -23 "C 

Solution of raw Iipoproteins 

Hydrolysis (HCI) 

" ", 

I Lipides I Purothionin I 
I 

gel chromatography 

I 
~rothioniIl A, B, C I 

Diagram 2 

Preparation of wheat proteolipide 

Chloroform layer 

substances I 

I Flo~ 

I 
Extraction with 1 . " 
chloroform 

I Extract I 
--\Diffusion agairlst 

methanol-

Hydrophilic substances 

In terface layer 

I'Raw proteolipide I 

I Liophilization and extraction 
with methanol-chloroform 

Solution Residue 

Lipide constituents L..::0tein constituen~ 
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A = Arabinose 
X = Xylose 
G = Galactose 

R. LASZTITY 

Diagram 3 

Hypothetical structure of wheat glycoprotein 

A A 
I I 

-X-X-X-X-X-X-X-X-
I I I 

A A f 
~ 

(G)n (A) m 

..I\J\J\IIJ\r = polypeptide chain 

It would facilitate a more exact elucidation of wheat protein and in ge
neral of cereal protein composition if the individual constituents (polypeptide 
chains) could be isolated. However, up to the present we were successful in 
some cases only. By a complex application of fractionating techniques, we 
obtained from gliadin several gamma gliadin constituents likely to be fully 
homogeneous. Some pure fractions of wheat albumins and globulins were also 
isolated. 

One of the main difficulties in separation consists is the intereaction of 
the individual protein fractions impairing the sharpness of fractionation. To 
eliminate or lessen this difficulty, we developed a method for the separation 
of chemically modified gluten proteins. The modifying reactions and the se
paration techniques are presented in Diagrams 4 and 5. It has been demonstra-

Diagram 4 

1----.----.......,,.-11 Desamidated derivative I 
Alcohol-soluble 

fraction 

Desamidation 
(0.04 N HCI) 

6-8 hours 
(mild hydrolysis) 

1 _________ --;>,...1 DNP-proteins I 
Dinitrophenylation I Purified glutenl--- (dinitrofluorobenzene, 

'--____ --l medium:i\aHC03-Na~C03) 

Desamidation 

Esterification 

IOXidized glutenl (anhydrous ethanol, 
derivath-e --- 1 % cone. HCI) 

IDinitrophenylatioll 

-- ""1 Ethy! ester. of. des ami dated I 
DNP-denvatlve 



Column 

dimensions 

Eluent 
buffer 

Gel type 

Swelling time 

Method for 
protein 
determination 

Sample weight 
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Diagram 5 

Main parameters of gel chromatography 

Gluten Oxidized gluten Gliadin 

2X60 cm 
2X60 cm 4X120 cm 

3 ><60 cm 

Pyridine-glacial Pyridine-glacial acetic acid-water 
acetic acid-water 

(400 : 20 : 580) 
0.1 1\1 Na 2HPO 4 

Sephadex G-100 
Sephadex G-200 

48 hours 

Photometry 
286 nm 
380 nm 

25 mg 

(400 : 20 : 580) 
Phosphate buffer solution (pH 8) 

Sephadex G-100 

48 hours 

Photometry 
285 nm 

80 mg 

Sephadex G-200 

48 hours 

Photometry 
380 nm 

30 mg 
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ted that a chemical modification of some groups of gluten proteins favourably 
changed solubility conditions and reduced the interaction between proteins. 
Based on these facts, a more effective separation method by gel chromato
graphy 'was developed. 

Structure of wheat proteins 

, 
According to molecular weight determinations by ultra centrifuging 

gluten proteins are built up of constituents with extremely heterogeneous 
molecular weights, ranging from 20 000 to 3 or 8 million. By applying treat
ments splitting the disulphide bonds (oxidation by performic acid, reduction, 
sulphitolysis), a product with a much more homogeneous molecular weight 
distribution (20 000 to 60 000) is obtained, indicating that gluten proteins 
with higher molecular weight are composed of several polypeptide chains 
connected by disulphide bonds. Little is known on the primary structure of 
the individual polypeptide chains. In our Institute, we have been intensely 
studying the determination of N- and C-terminal amino acids for many years. 
A number of methodological problems could be solved and detailed qualita
tive and quantitative are available data. It has been found that gluten pro
teins contain at least 10, but probably 40 to 50 different polypeptide chains. 
Some data are presented in Tables 2 and 3. In addition to the rather well
known C- and N-terminal amino acids, some products of partial hydrolysis 
could be identified. However, from these data only a few conclusions may be 
drawn as yet. It can be stated e.g. that the distribution of amino acids belong-
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Tahle 2 

:'I-terminal amino acids of some gluten constituents 

Gliadin Glutenin 

::--;-~terminal 

amino acid 

micromolci' of mieromoles of 

.:\sparagic acid 

Glutamic acid 

Serine 

Threonine 

Glycocoll 

Alanine 

Valine 

Leucine 

Phenylalanine 

Hystidine 

)j"wterminai 
amino acid 
per 1 g of 

protein 

1.10 

1.30 

1.00 

0.61 

1.57 

0.70 

3.40 

1.12 

0.31 

4.30 

Table 3 

.:\.terminal 
amino acid 
per 1 g of 

protein 

0.73 

0.89 

0.97 

0.64 

0.30 

0.73 

1.96 

0.63 

0.2·~ 

3.5 

C-terminal amino acids of wheat gliadin 

();"edelkovits, WoIIer, 1970) 

Amount 
(number of 

C~terminal amin.) acid ('Dd groups 

Serine 

Proline 

Glycine 

Alanine 

Leucine 

Tyrozine 

Phenylalanine 

per 100 amino 
acids) 

0.70 

0.79 

0.65 

0.15 

0.24 

0.02 

0.35 

ing to different types (hydrophobic, polar etc.) is not uniform along the chain 
and therefore characteristic hydrophobic sections are formed. 

Calculations hased on rotational dispersion measurements indicate that 
the share of the helix part in polypeptide chains of gluten constituents is low 
and generally does not exceed 15 to 20%. The rest of the polypeptide chains is 
characterized hy the random coil state. As to the tertiary structure, no factual 
experimental data are at disposal as yet. 
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Our present experimental results allow to outline the probable structure 
of low and high molecular weight constituents of the gluten complex. This 
assumed structure is presented in Figs 1 and 2. We have reported of the struc
ture of high molecular weight gluten protein constituents at an international 

symposium in Riga [2]. 

r__r----' COOH 

~ random coil 

Fig. 1. Structure cf low molecular weight gluten protein 

1f7JOD helix ~di5u!phide bond 

Fig. 2. Structure of high molecular weight gluten protein 

Rheological properties of the gluten complex 

Gluten prepared from wheat flour exhibits all three eharacteristieal types 
of rheology, i.e. it displays plastic, elastic and viscous properties, depending 
on stress conditions. Therefore, extremely complex rheological models must be 
used for the rheological characterization of gluten. If ho·wever, a narrower 
range of parameters is selected, a simplified characterization can be applied, 
particularly for comparative tests. 

Consequently, rheological investigations of gluten are complex problems. 
Although the first instrumental tests were developed as early as by the turn 
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of the century, many problems are still open. The actually employed instru
ments based on empirical principles (plastometer, glutograph, valorigraph
gluten extensiometer, penetrometer [4, 5, 6, 7] primarily yield values expres
sed in empirical units. It is absolutely necessary for scientific purposes to de
velop test methods allowing to express the rheological properties in absolute 
physical units. 

The instruments applied at present offer also this possibility. The data 
obtained by using a penetrometer can be applied for determining the yield 
value. For a conical immersed body, the following equation is valid (assuming 
that the tested sample is practically incompressible): 

" =~. K = ~ '~'COS2C(;.ctcrx 
'h2 h2 n t:> 

where ", - yield value 
P - total load acting on the cone 
h - depth of immersion. 

In the case of capillary plastometers, the apparent viscosity can be cal
culated from the throughput by using the Poiseuille equation. 

The yield value can also be calculated by applying the Buckingham
Reiner equation derived for Bingham bodies: 

17vl --_- - -- ,- --_ P" [I 4 'h I 1 ('Iz \)4] 
. T/ 3 P" 3 P" 

where llpl - plastic viscosity 
PI; and V - consistence variables 

'h - yield value. 
A graphical approximation is also in use. In the case of higher stresses, 

the above equation can be simplified to the form 

since the term ('h/PIY can be neglected. By a graphical representation of thfl 
two consistence variables, a curve is obtained whose part corresponding to 
higher stresses is rectilinear, allowing a graphical determination of ih. 

Fig. 3. Rheological model for gluten 
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Some approximate data can be calculated from measurements with 
parallel plate plastometers. 

None the less, the characterization of rheological properties by absolute 
physical units required the development and application of further test me
thods. 

Based on a method that 'we applied earlier for dough relaxation tests, 
a well reproducible testing method has been developed to yield reliable rheo
logical values for the characterization of gluten. The three-element model pre
sented in Fig. 3 was found to be a satisfactory approximation of the rheological 
properties of gluten [8]. 

Relationships between the rheological properties, 
and the chemical structure of gluten 

The factors affecting the rheological properties of gluten were discussed 
in earlier comprehensive papers [9, 10]. I wish to emphasize, hi>wever, that 
- in addition to the relative ratios of the individual protein fractions and to 
their nature (amino acid composition and sequence of amino acids) - it is 
basically the mode of interaction between the individual fractions and their 
sterical arrangement that determines the characteristics of the gluten complex. 
Therefore, the study of covalent and non-covalent (i.e. hydrogen and hydro
phobic) bonds which contribute to the build-up of protein structures suits to 
furnish important data which may help to solve the problem in question. 
Again the relationships between rheological properties and chemical structure 
are of a complex nature and therefore the investigation of an individual frac
tion or of a definite bond type cannot yield a full picture of the actual condi
tions. 

New results were to be achieved in fields that have not yet been investi
gated or where open problems were left, in order to establish a coherent pic
ture based on the findings of modern protein chemistry. 

Referring to the amino acid composition, great stress has been laid on the 
degree of amidation, the amount of hydrophobic side chains and their effect 
on rheological properties. Referring to the fraction distribution, quantitative 
evaluation of the data by methods of mathematical statistics and application 
of gelchromatography considered to now for this purpose have been aimed at. 

It was of special concern to elucidate the role of hydrogen bonds and 
hydrophobic bonds, since practically no relevant research has been carried 
out on gluten chemistry and rheology. Not only the role of thesc bonds in the 
control of rheological properties has been studied, but information sought for 
on the groups participating in these bonds. 

With regard to the thiol-disulphide system, the exact extent of its ac
tion on rheological properties has been investigated. 
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Relationship between the amino acid composItIOn 
and the rheological properties [ll, 12] 

A correlation was found primarily between the cystine content, the ami
c1a tion degree of glutamic acid and aspartic acid and the total amount of some 
amino acids with hydrophobic side chains, on the one hand, and the rhcologi
cal properties of gluten, on the other hand. The degree of correlation is seen 

from the data in Table 4-. 

Tahle 4 

Correlation between amino acid composition and rheological properties of gluten 

Characteristi('~ 

Relaxa tion time 
amidation 

Relaxation time 

degree of 

cystine content 

Relaxation time amount of 
amino acids with hydrophobic 
side chains 

Correlation 
coefficient 

(ratio) 

0.562 

--0.593 

0.502 

Role of gluten fraction ratios and of their nature in the formation 
or rheological characteristics [13] 

A moderate correlation exists between rheological properties and the 
amount of fractions obtained by peptization with acetic acid, by paper electro
phoresis and by gel chromatography (Table 5). 

Table 5 

Correlation data 

Charact('ris.tic~ 

Relaxation 

Relaxation 

Relaxation 

Relaxation 

time 

time 

time 

time 

Fraction A 

Fraction C 

Fraction a 

Fraction c 

Relaxa tion time low molecular 
,,-eight fraction 

Relaxation time - high molecular 
weight fraction 

Correlation 
coefficient 

(ratio) 

-0.503 

--0.603 

-0.656 

-;-0.544 

-0.567 

0.335 



CEREAL PROTEL,- RE:;EARCH 

Role of disulphide bonds in the formation of 
rheological properties 

341 

?lTy 0\\"11 re5earch work \\-as mainly concentrated on the conditions of 
the reoxidation foHo-wing the reduction of gluten and on the rheological pro
perties of the obtained products, since these studies appeared to furnish the 
most yaluable informations for sob;ing the prohlems raised in the introduction. 

The procedure reported by BECK\YITT et a1. [1-1, 15] ·was applied for re
duction and reoxiclation, consi5ting in the following steps. A 5 () 0 solution of 
the gluten sample in 6 :\I urea solution was relluced in nitrog(~n medium for 
12 hours, using [l-mercaptoethanol Cl5 reducing agent. 

The reoxidation was carried out at different urea concentrations (1 M to 
8 ::\1 solutions) and pH yaInes (3.5 to 5 and 5 to 8.5). The gluten derivative 
content of the solution yaried between 1 ::md 10 0

0 , since preliminary experi
ments demonstrated that products comparable to natiYe gluten are easiest 
to obtain in this concentration range. The reoxidation ·was carried out by pass
ing oxygen through the solution for 168 hours. Subsequently, the product 
was purified hy dialysi,; and centrifuged. Finally, the rest of free water \\-a5 
remoyed by manually kneading the product in a polythene bag. 

The rheological properties of the gluten samples reoxidized under dif
ferent conditions are presented in Tahle 6. From thcse data it appears that 
the reoxidation conditions have an important effect on the rheological pro
perties of the product. Thc samples that approximated the properties of natiYe 
gluten \\"ere obtained from 4 M urpa solutions at pH 5.5 and from 6 M urea 
solutions at pH 3.5. At low urea concentrations, ·wcll-caking, yery soft and nOll-

Tahle 6 

Rheological properties of glutell derivatives reoxidized under different conditions 

Crea 
Th' Rf'laxatioll 

::'\u. (,,)(1(',. I'll dyn "lll~ time. :-<l'l' 
:11 

Remark 

o -
.).;) l~U ullmeasurablc 

" 5.5 220 unmeasurable 
3 8.;; 350 unmeasurable 
4 2 3.5 2-W 30 
;) 2 5.5 280 42 
6 2 8.5 1200 unmeasurable 
'7 1 3.5 5·10 68 elastic 
8 ~. J.;) 770 92 
9 ,1 8.5 1800 150 

HI 6 3.5 300 42 moderately clastic 
11 6 5.5 270 29 
12 6 8 . .5 1900 180 
13 8 3.5 320 35 
14 8 5.5 2700 ullmeasurable non-elastic 
1.:; 8 8.5 2900 ullmeasurable 

::\atin gluten 590 83 gluten with average 
, elasticity and e:Xtensibility 
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elastic products were generally obtained. From 8 lVI urea solutions, no products 
comparable to native gluten could be obtained. 

These data indicate the great importance of disulphide bonds for the 
physical properties of gluten. However, it is also evident that the number of 
disulphide bonds in itself does not unequivocally define these properties, but 
that the arrangement of the disulphide bonds is also essential. 

140 
.2l '-~ 

130 u 
'~ 

,~ 120 ] 
(lJ 

Cl:: 

I Product A 
i (Reoxidation in 1!1 ur , 

..iI. 
v 

~ V , 
I ! I I ! 

j 
I ! 

I I i 
, 

ea solution, pH=3~) 

110 
o 10 20 30 40 50 Time (minutes) 

Fig. 4. Viscosity changes during the decomposition of reoxidized gluten 

? 
V) 

Cl 
lJ 

,!2 
::,. 
CIJ 
,~ 
:§ 

CIJ 
Cl:: 

140 

130 

120 

110 
o 

~ 
v 

Product B 

~ (Reoxidation in 3 t1 u rea solution, pH = 5,5) 

\ V~ 
I ! 

10 20 30 40 50 Time (minutes] 
Fig. 5. Viscosity changes during the decomposition of reoxidized gluten 

~ 
'0; 
Cl 
lJ 
.~ 
::,. 

Cl> 
.~ 
'0 
Qj 
Cl:: 

140 I---t---' ProductC 
I '1\ (Reo.~idalion in 811 

130 

120 

110 
o 

I 
i 
J 

10 

" 
20 30 40 

urea solution, pH = 8,5) 

50 Time (minutes) 
Fig. 6. Viscosity changes during the decomposition of reoxidized gluten 

Disulphide bonds are either intramolecular or intermolecular. The ratio 
of intra- to intermolecular disulphide bonds was likely to be of great impor
tance for the resulting rheological properties. To confirm this assumption, the 
viscosity changes in solutions of gluten reoxidized under different conditions 
during their decomposition by performic acid or sulphitolysis has been measured. 
The results are presented in Figs 4, 5 and 6. 
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These figures clearly demonstrate the differing kinetics of the viscosity 
changes in the case of gluten products reoxidized under different conditions. 
With gluten reoxidized at the highest urea concentration in alkaline solution, 
the viscosity - after a relatively rapid decrease - remains approximately 
constant during the further period of decomposition by performic acid. The 
reoxidized gluten product, comparable to native gluten behaves differently: 
after a rapid decrease in viscosity it reaches a minimum value. After passing 
this minimum, the viscosity increases and tends towards a limit value. The 

NATIV[ gluten 

J 
Reduction 
(/3 -mercaptoethano/) 

REDUCED GLUTEN 
(!1il<lure of proteins with a molecular weight of 20-40 thousand) 

Higher concentration 
(6-10 p. c) 8 11 urea sol. 

Sparingly soluble, cohesive, but 
non-elastic high molecular weight 
product 

Reoxydation 
(ail', oxygen) 

Low concentration 
(0,1-1 p.c) 1!1 urea sol. 

Easily soluble,soft, sticky, 
non-elastic product of 
medium-size molecules 

Cohesive, elastic product, similar to native gluten 

-----. "random coii" ~helix ;:::::c::: disulfide bond 

Fig. 7. Production schema of gluten with predetermined rheological properties 

reoxidized product obtained at the lowest urea concentration in acid solution 
agab hehaves differently, insofar as the viscosity decrease is not so sharp and 
the increase after passing the minimum is relatively the highest. 

The curves allow to conclude on differences between the disulphide bond 
systems of reoxidized glut ens with differing rheological properties. The vis
cosity decrease which occurs with all samples in the period when the splitting 
of the disulphide bonds starts indicates that larger protein molecules are being 
decomposed into smaller units owing to the splitting of intermolecular disul-
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phide honds. The further course of the viscosity cm·yes depends on the pre
spnce and numher of intramolecular disulphide honds within the fragmcnts. 
The decomposition of such hands leads to a change in the conformation of thc 
molecule: the molecule unfolds to a certain extent and consequently the vis
cosity will increase. V/hen the splitting of the intramolecular disulphide honds 
is complete, the conformation of the l110lrcule and therefore the viscosity of the 
solution will undergo no further changes. From this view, the curves indicate 
that the gluten sample reoxidized at the highest urea concentrEtion in alkaline 
solution contain;;: practieally only intennoleeular disulphide honds, while the 
t\\-O other samplps eontain a substantial num!wr of intramolecular disulphide 
honds. 

The finding that thp rheologieal properties of the produet can he in
fluenced by the eunditions of reoxidatioll might I)e of great industrial signi
fieanee, sinee it implies the potentiality that a given glutpn may yield products 
with differing, predetermined rheological properties (Fig. 7). 

If eeonomieally justifiable methods for reduetion and reoxidation eRn he 
found, gluten with rheologieal properties adapted to the requirements of any 
giyen cprcal proeessillg technology might be obtained by deeomposing the 
n<!tive gluten to units eOllsisting of the hasie polypeptic!<' chains and selecting 
suitable eonditions for reoxidation. 

Role of hydrogen and hydrophobic hond systems 
in rheological properties 

Our extensive studies proyed that hydrogen and hydrophobic honds 
are of great sigllifieanee in the rheological properties of gluten. The eohe5iye 
and elastie substance charaeteristic for gluten canllot eome into being without 
an appropriate system of hydrogen and hydrophobic bonds. 

In thc formation of intermoleeular hydrogen honds, primary amino 
groups play the main role, while amino acids with hydrophohie side ehains 
are of importance in thc formation of hydrophobic honds. A detailed report 
on our studies eoneerning thp rheologieal properties of ehemically modified 
glutcns was given earlier [11, 12]. 

Fictitious structure of the gluten protein complex 

In the model in Fig. 8 is aeeording to on our findings - likely to 
l"f'produee the most eharaeteristie features of the gluten protein complex. 
We hope that our further research will enable us to estahlish a more detailed 
and more exaet model within a short tim\'. 
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~ h~!i)( ~ random coil ~ disulphide bond ........ hidrogen or h!JdiOphobic 
bond 

Fig. 8. Hypothetical structure of gluten protein complex 

Some results on maize and rice proteins 

Partly on request of industrial organizations and ministerial depart
ments, ,I'e started research on maize and rice proteins. Both of these cereals 
are of great importance in the national economy of Hungary. Among our 
results in this field, data on the amino acid composition of maize proteins 
(Tahle 7) and on the fraction distrihution of rice proteins (Tahle 8) may he of 
interest. 

Tahle 7 

Chemical composition of maize flours obtained from different hybrides 

Type and particle Lysine ')lethionine Tr::p~ophalle Yitamin Carotin 
size (1.Ull) of flour 0 ., 0;, 

" B1,y/mg mg~o 
Hybride 

Full, 0-300 0,48 o .)01 0.07 5.1 2.20 

Degermed, 0 300 0.30 0.19 0.06 1.0 2.10 

}I'v 530 Full, 300-1200 0.51 0.25 0.06 5 ry 2.50 

Degermcd, 300-1200 0.29 0.21 0.06 0.8 1.90 

Full, 0-300 0,43 0.21 0.08 5 ? 8.15 

Degermed, 0-300 0.29 0.19 0.06 0.9 7.80 

}I'v 570 Full, 0-1200 0.46 0.22 0.09 5.0 8.70 

Degermcd, 0-1200 0.28 0.18 0.07 0.7 8,40 

Full, 0-300 0.32 0.17 0.05 5.0 6.90 

Degermed, 0-300 0.25 0.16 0.05 1.1 6.95 

}IV 602 Full, 0-1200 0.3-l 0.15 0.06 4.9 7,40 

Degermed, 0-1200 0.22 0.15 0.05 0.8 7.35 

4 Periodica Polytechnica XYlj4. 
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Table 8 

Fraction distribution of Hungarian rice proteins 

(Vu Van KY, 1971) 

i Crude rice Husked rice Polished rice 
Fraction I Percentage in total 

i_- protein cOntent 
----~ 

Albumin I·LO 13.0 6.5 

Globulin 15.5 14.5 12.7 

Prolamin 10.1 9.9 8.9 

Orizenin 60.4 62.6 71.9 

In our further research program, work is to he continued on the structure 
of wheat proteins, in order to explain the indiyidual steps of cereal processing 
on a molecular leyel. Research program inyolves other cereals of Hungarian 
produce, to ohtain a comprehensiye picture of their proteins. 

Summary 

Recent investigations opened a new chapter in the chemistry of wheat proteins: i.e. the 
chemistry of complex wheat proteins. Great attention has been paid to the glycoproteins and 
lipoproteins of wheat. The proportion of helical parts in the gluten proteins is small, the low 
moleculare weight components have mostly intramolecular disulphide bonds. The high mole
cular weight proteins of the gluten complex contain a great number of polypeptide chain;; 
with intermolecular disulphide bonds. Their molecules have a linear character. In the determi
nation of the rheological properties of the gluten complex the system of disulphide bonds. the 
intermolecular hydrogen and hydrophobic honds are of the greatest importance. 
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