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Introduction
A large amount o f different non-meat additives is currently used in the meat industry. First o f all it is proteins o f  soya havimz a high 
food value. Understanding the events occurring on molecular level with soya proteins being a part o f a l e a f s y Z ! I E *  «>
o f sovi!1S ™ p°  for lmpr0Vmg 1116 use o f  vegetable proteins in meat industry. One o f the ways o f improving factional properties 
I S o m r c u l e T 8 SyS‘emS ,S 3 P0SSibiHty ° f  f0rmatiOn ° f 'C° mplexes o f proteins with m e - ^ o S S S S d r f S *
h l w  8°h SUCh f ° T ' eX Was olJtained by American scientists (1,2) in diluted solutions o f proteins. Basis chains o f soya glycinine and heavy chains o f native muscular myosin take part in its formation. A basic reserve protein o f peas - le g ^ m
molecular structure and aminoacid composition is a homologue o f soya glycinine - U S  protein (3) It is known tha l lS nrotein 
enters the process o f  formation o f complexes with meat myosin only in denatured state, J J Z s L l s ^ Z  most i c c e S  For the denaturation o f  vegetable protein it is necessarv to heat it to on 1 no°r' /a c a  l , , .
coagulation and aggregation o f  musde pro,e,ns i ,  the coSblnad ntin«

Purpose
The purpose o f  this work was to determine possibilities and ways o f  formation o f complexes o f 1 IS protein with non-denatured meat 
“ room my° Sm 8 * ^  ° f  emUlsi° n '“ * *  ^  C° nditi° nS o f Preliminary denaturation o f 1 IS protein by acid
Materials and methods
Myosin from m. Long dorsi o f rabbit was isolated by the method (7). Meat emulsion was prepared by homogenizing the meat 
specimen (beef) trimmed from fat and connective tissue in the solution o f  0.6M NaCl. g
Legunun (SI 1) o f peas was isolated from seed o f peas by method o f Popello et al. (8). Glycinine o f soya ( S in  was obtained from  
defatted soya meal Soprolets 8-TB-325 (Yugoslavia) by method o f Bigbov T.M. et.al. (9).
at ¿ ^ s T n T p r o te t e  ° " ^ ° m at0graph.“Yanako” using a column TSK-G4000SW (21*300 mm). Protein detection was carried out 
^ c r o c d o Z e t ^ A S M T f w i n ?  , * *  Speed 0 9  mUmin• Microcalorimetric investigations were performed onro T 2 0 V  wbh the r i ! ^ f  (Institute o f biological instrument engineering o f RAN, the town o f Puschino) in the temperature interval
he effect t f t  ^  4 ^  ^  ° f  ̂  C3padty “  each experiment ™  calibrated *method Cfl Of r « '  enth^Pies o f denaturation were determined as areas under denaturation peaks o f  protein according to

c c ^ f a ^ K ^  m ^  detem,ined ^  3 " krobh," te method < » )  a calibration curve
t o o H ^ O ^ h ^ t h T  CaT w  ° Ut f  •f0ll0WS: S0lr ti0nS o f  15633 legumin or soya g|ycinine were titrated by 0.1N solution o f  HC1 up to pH 2.0 with this the vegetable protein was completely denatured, then pH value was brought to 7.2 by O.IN solution o f  NaOH
m ixeT tethe e o n iT 'T t  T f  ?  fo™ ation ° f  the vegetable protein 1 IS with myosin, the acid denatured vegetable protein was mixed m the equiweight correlation (so that pure proteins were taken into account) with myosin in the solution or as a oart o f meat
emulsron or with the supernatant o f the meat emulsion. The obtained suspensions were centrifuged, the concentration o f protein was determined m a supernatant liquid, and the investigations were carried out. P
For the investigations the following mixtures o f  proteins were prepared:
1. native myosin and soya glycinine as denatured by acid
2. native myosin and legumin o f peas as denatured by acid
3. myosin as a part o f a supernatant o f  meat emulsion and the individual, previously denatured by acid glycinine o f soya
4. myosin as a part o f a supernatant o f  meat emulsion and the individual, previously denatured by acid legumin o f peas
R esult^and^Lc^ston11011"0611111̂ 8641 emulsi0n 311(11116 “ dividual, previously denatured by acid legumin o f  peas
i r e J  sfhow  ̂chromatograms o f the denatured soya glycinine (1), native myosin (2a) and their mixture (3). It can be seen that the
a n d o f  S i t e l e m o L Z T p "  ^ w i " 3^  ° n chromato8ram 0 )  are significantly less than on chromatograms (Uthin th 0  ?  thermogram (Fig. 2) the peak area o f denaturation o f myosin mixed with denatured glycinine (2) is significmtly less 
than toe peak area o f denaturation o f  individual myosin (1). Results as obtained by two methods o f analytical c h e m i s t S  teal a 
p o f  myosin and glycimne, having formed the insoluble complex, remained as a sediment during centrifugation therefore their
ThTamonm ^  SUpCn"  c? I,?P™d“ gIy become lower- Sim<lar data were obtained for the legumin o f peas as denatured by acid’ The amount o f myosin, bound with denatured vegetable protein into an insoluble complex was calculated from the value o f  areas 
orre atron o f microcalonmetnc peaks o f denaturation o f  individual myosin and its mixture with a vegetable protein For the mixture 

with denatured glycinine the amount o f  bound myosm was 70%, and for tee mixture with denatured legumin -  80% 
race these investigations allowed us to find the way o f  complex formation between pure plant protein 1 IS (peas legumin or soy« 

glycinine) and individual myosin o f  meat m the solution, the following step o f  tee work was the attempt to fted the^onditions of 
obtaining tee complex o f IIS  protein with meat myosin in the meat emulsion. As can be seen from Fig 3 tee 
td“ r  1™ re ofsoya S'ycmine denatured by acid with tee supernatant o f tee meat emulsion the curve (2) is less
d em oistrS r  f  he ?e fra,u°n pcf  °  the pure suPematant o f the meat emulsion -  curve (1). The experimental data obtained 
e Z k i  l t  f0rmatl0n ° f  ^  insoluble complex between tee plant protein and muscle myosin in the supernatant o f  the mea1 

u sion, because under the conditions o f tee expected complex formation a part o f myosin and glycinine, binding into the complex
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remained during centrifugation as a sediment, therefore their amounts in a supernatant liquid decreased, and correspondingly specific 
enthalpy o f  myosin dénaturation in the mixture reduced as compared to the specific enthalpy o f  dénaturation o f  the pure meat 
emulsion. Similar data were obtained for the system o f the denatured by acid peas legumin with the supernatant o f  the meat emulsion 
(Fig. 3 , curve 3), as well as for the mixture o f denatured by acid legumin o f peas with meat myosin in the meat emulsion without 
Preliminary centrifuging o f  meat emulsion (Fig. 4, curve 2). In both experiments the areas o f  dénaturation peaks o f mixtures were 
significantly less than those o f  dénaturation peaks o f the meat emulsion or its supernatant.
Conclusions
in this work a possibility o f complexes formation o f  reserve protein o f soya and peas (glycinine and legumin) with myosin o f  
muscular tissue in the solution, as well as in the meat emulsion or its supernatant at an ambient temperature (18-20°C) is shown. 
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DSC data for myosin (individual and in the meat emulsion), 11S proteins and their mixtures
Sample

-Mÿgsin (individual)
f i xture o f  myosin with denatured soya glycinine

DSC data
Tmaxi, C

47
Tmax2, UC

56
AdH, J/g

8.0

Mixture o f  myosin with denatured peas legumin
45 56 2.4

MlPcrnatant o f  meat emulsion
45 1.0

Mixture o f supernatant o f meat emulsion with soya glycinine (denatured by acid)
58

Mixture o f supernatant o f meat emulsion with peas legumin denatured by acid
58

69
68

18.0
9.4

Mi 63 69 8.6
ixture o f  non-filtered meat emulsion with peas legumin denatured by acid 62 69 11.2
A, 280

«  45 v, ml
--------Fig. 1.
C h ro m a to g ra m s o f  p ro te in  so lu tio n s .

aH
aT

To, °C

Fig. 3
T h e rm o g ra m s  o f  p ro te in s  so lu tio n s .

Fig. 4.
T h erm o g ram s o f  p ro te in s  so lu tio n s .
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