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IN T R O D U C T IO N
Collagen is the perspective biopolym er for m anufacture o f collagen-based protein productts which are used 

in the m eat technology. It is explained by the unique structure and properties o f collagen. The main obstale in the 
use o f collagen as proein product is its unsoiubility and its raw maerial rigidity, tha t connected with the 
interm olecular bonds o f  various origin.

The developm ent o f collagen chemistry m akes possible the selective d isruption o f cross bonds, which leads to 
loosening the three dim ensional structure of molecule [1],

The m ethod o f  treatm ent o f collagencontained raw material, nam ely, catte paunch, was developed and 
patten ted  in M SUAB. T he use o f paunch in sausage and canned foods industry occount for only 50 percent from 
the to tal ou tput o f m anufacture of this valualle raw material. T hat decrease the efficiency o f m anufacture of 
high quality protein foods [2].

The m ethod developed provides for the consecutive action on the paunch o f the alkali-salt solutions o f salt 
and acid, which are authorized in the food indusry. The alkali -salt m odification allows for the loosening the 
paunch structure and leads to  the increase the w ater in it (water dipoles connect with the free peptide bonds). As a 
result, the fibrous structures o f the paunch protein product (PPP) are hidrated by w ater, the disttance between 
structures is increased, and product consistency is improved. T hat reflects in the im provem ent of functional 
and technological properties o f PPP, and in the approxim ation o f their values to  the analogous for beef.

In connection with the complex m orphology o f paunch we studied the chandes o f itts tissue structures during 
the treatm ent.

M A TER IA LS A N D  M ET H O D S
In deciding on the subject o f histological studies we are governed by the fact, that the highest am ount o f 

connective tissues is present in the mucous m em brane. Since the changes o f collegen fibres in this m em brane are 
studied.

T he histological studies were carried ou on the scanning electrone m icroscope ISM -35CF (Jeol) at m agnification
o f 600. . f

The p reparation  o f the samples was carried out according to  the procedure defined as the m odifications ot 
m ethods described in [3,4], The procedure involves: the sampling, the fixation o f samples with 20% neutral solution 
o f form aldehide, the prepara tion  o f samples to  dehydratation and dehydratation  with alcohol o f increasing 
concentraion (50-100%), and m ixture of alcohol and acetone and 100% acetone. A t the final stage the subject was 
supplied by conductivity, fo r this aim the sam ple was sticked by A dcontained glue on the metal table, then 
vacunm ed and then the aurum  was sprayed on the surface o f the sample.

RESU LTS A N D  D ISC U SSIO N
The three sets o f experim ents were carried out that allows for studying the changes o f paunch during its 

technological treatm ent. The m icrostructures o f native paunch (Fig 1), paunch protein product (Fig 2) and paunch 
protein product after heat treatm ent (Fig 3) were presented on the photographies.

A t the figyre 1 one can see that the internal surface o f the paunch wall is form ed by the flat fibres. In these 
fibres and m ucous and underm ucous layers the large am ount o f fibrous elements was revealed, hese fibrous 
elements were presented by the collagen fibres o f  different thick, tha t one can see at figure 1. These fibres were 
assembed in tight bundles crossing in the various directions and form ing the complex three dimensional het. The 
separate collagen flbrilles are in the fibres and bundles. The cell elements are rare in occurence between the bundles. 
The alkali-salt treatm ent leads to the significant increase o f PPP thick. This thickness appears at a sacrifice in 
swelling the collagen fibres o f m em brane and under m em brane base. The total structure form  o f layer after 
tream ent is losser. (Fig.2) The bundies o f collagen fibres becom e th inner as a result o f cleavage o f  thick bundles of 
native paunch into several thin ones. Simultaneously the hydrolytic action provides for swelling collagen flbrilles. 
T hat appears as som e hom ogenization of fibrillar structure and collagen bundles form ed from  them.

The PPP m icrostructure after the heat treatm ent (70 ±2° C, 60 min) also changes, nam ely, the thick o f wall is 
increased. The fibres on the mucous layer are swell, and fibrous base under mucous becomes m ore hom ogenous 
and is form ed o f uniform  net o f  collagen fibres. The distances between the elements o f collagen flbrilles are 
decreased, and bundies o f fibres become thinner at a sacrifice in longitudinal cleavage. The separate flbrilles lose 
their contours. S im ultaneously with the longitudinal cleavage o f  the thick bundles o f collagen fibres their 
fragm entation takes place and, accordingly, their shortening. As a result o f their proceses the sta te o f fibrous layer 
becom es net-granular. T he separate small pores are revealed in the under mucous layer.

The occurence o f  pores in the PPP structure after heat treatm ent can be explained as follows. U nder the heat 
treatm ent the structure o f PPP as net fram e from collagen and muscle fibres is formed. The free w ater and w ater 
connected with the products o f therm ochem ical hydrolysis o f collagen flbrilles are present inside the frame. The 
ratio  between these form s o f w ater is the sudject o f the further investigations. A fter the heating and air cooling the 
gelling o f liguid structures inside the fram e occur. A t the preparation  o f samples their dehydratation  was carried

754



°ul- As a result o f  sam ples their dehydratation  the free and bond w ater were removed from  these gel-like structure 
*hat leads to the form ing hollowness and swell fibrous fram e (F ig .3).

The m icrophotographies presented allows for reconstituting the changes o f collagen fibres under alkali-salt 
ar>d further heat treatm ents.

At the treatm ent by stages o f the paunch and PPP the progressive inorease in the destructive changes o f 
'brous elements o f paunch connective tissues is observed.

These changes in the highest extent are consist o f the net o f bundies o f collagen fibres at the first stage. In the 
PPp the definite fibrous collagen structure is lost. A t first, the separate fibrilles are swell, and large bundle are 
break down and fragm ented. A fter the heat treatm ent o f PPP the collagen-contained layer has the num ber of 
p°res and fragm entation  o f fibroys elements to  the form ation o f g ranular structure.

C O N C LU STO N
On the base o f  the results obtained we concluded that alkali-salt treatm ent allowing for swelling the structure of 

, ,e raw m aterial leads to  the form ation o f gel-like structures in the product. The functional, technological and 
'ological properties o f m eat foods in which the PPP is included are imroved. This conclusion was suggested by the 

studies o f mobel cooked sausages contained 15 percent o f PPP instead o f meat. The mobel saysage has imroved 
c°nsistenoy, larger ou tpu t in com parison with the standart and im roved digestability at the correspondence o f the 
am°unt o f irreplaceble am inoacids in sausage to the requirem ents o f W H O  (1985).

R E F E R E N C E S
T M ikhailov A .N . Chem istry and physics o f the collagen o f skin cover. - M oscow, Light Industry, 1980, 232.
2- Titov E .I., A praksina S.K ., ets. "The m ethod of m anufacture o f protein preparations o f  subproducts o f 2nd 

8rage". Patent N  95120978/13 (036698); 13.12.95.
T Volkova O .V ., Yeletski Y .K ., Fundam entals o f histology and histological technique. M oscow, Medicine,

*982.
4. M ethod o f  scanning electron microscopy in the pathological m orphology o f animals: methodological 

recc°m endations, N ovosibirsk, Siberian Branch o f Russian Academ y o f A gricultural Sciences, 1986.

Figure 1.

M icrostructure o f 
the native paunch

Figure 2.

M icrostructure o f 
the paunch(P P P )

Figure 3.

M icrostructure o f the 
protein product (PPP) 
afte r heat treatm ent
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