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RELATIONS BETWEEN STRUCTURE AND NUTRITIONAL VALUE 
OF SOME MEAT PROTEINS: VARIATION IN THE MOLECULAR SIZE  
DISTRIBUTION OF WATER SOLUBLE MATERIAL UPON STORAGE .

F a s e l l a P . ,  M a g g iE ., Strom R.
Istituto di Biochim ica e Istituto di Ispezione degli alimenti di origine 
anim ale, F acoltá  di M edicina-V eterinaria , U niversitá  di Parm a.

The chem ical and physico-chem ical changes occurring in meat 
proteins during storage are obviously of great in terest and are being  
studied by various approaches, of which fractionation patterns on ion  
exchangers and e lectro p h o resis  rep resen t notable in s ta n ce s . Both me 
thods fractionate proteins e sse n tia lly  on the b asis  of e le c tr ic  ch arge. 
Autolytic p r o c esse s  catalyzed by ce llu lar  endopeptidases presum ably  
play an important part in the modification of the protein m aterial of 
meat stored  under s te r ile  cond itions. It can be expected that s u c h  
p r o c e sse s  may lead to the formation of partial break-down products 
of m olecolar weight low er than that of the native protein , y et large  
enough to be precipitated by reagents currently  used  to d istinguish  
between protein and non-protein n itrogen . The latter type of determ i
nation has been ex ten sive ly  used to follow  p roteo lysis  in m eat. The 
m olecular s iz e  of p artia lly  hydrolyzed protein m aterial can be im - 
portant in determining water and sa lt retention in raw meat as w ell 
as the d ig estib ility  and taste of cooked meat, we thought it  in terestin g  
to investigate the changes in m olecular s iz e  of meat proteins as a 
function of sto ra g e . The m olecular s ie v e s  now available make such  
studies particu larly  tempting sin ce they provide the means for a r e la 
tive ly  simple and cheap an alysis of a large number of sam ples a^d
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can be applied a lso  to the group of meat proteins which, being so lu 
ble only in concentrated salt so lu tion s, are not always suitable for 
ion exchange chromatography and e lec tro p h o res is . ^

In the present paper a prelim inary report is  made of a study  ̂ ; a 
of the distribution according to m olecular s iz e  of soluble m aterial _  ^  
from the psoas major m uscle of beef examined immediately after death 
and after 7 ,1 4 .2 1  and 28 days of storage at +2°C (after slow freezing) 
and at +2° C after slow  freezing  and thawing. The water soluble ma
teria l obtained from the m uscles by bland homogenization was fra c tio 
nated on columns (2 x 4-0 cm) of B io -g e l P -2  (operating range 200 - 
2 ,6 0 0  m .w .)  , P -6  (operating range 1 ,000  - 5 ,0 0 0  m . w . ) ,  P -1 0  (ope 
rating range 5 ,0 0 0  - 17 ,000  m . w . ) ,  P -3 0  (operating range 2 0 ,0 0 0  -
5 0 ,0 0 0  m. w. )  and P -6 0  (operating range 3 0 ,0 0 0  - 7 0 ,0 0 0  m . w . ) .  The 
absorbancy of the effluent was m easured at 260 and 280 nyi and t h e  
concentration of peptide bonds in the effluent was assayed  by the biuret 
method.

R eproducibility is  excellen t in repeated an alysis of the same 
sam ple, while some scattering  of resu lts  is  observed in different 
sa m p les.

Upon storage there is  a general trend towards an in crea se  of 
the re la tive  amount of m aterial present in the fractions containing com
pounds of low er m olecular w eight. The trend is  le s s  marked in the 
meat stored  at - 2 0 °C . The most evident storage-dependent changes 
in the elution pattern are observed  with columns of B io -g e l P - 6 .
With this m olecular s iev e  three d istinct fam ilies of fractions are  
obtained, one corresponding to the exclu sion  volume (m olecular weight = 
5 ,0 0 0 ) one in the center of operating range and one em erging with 
the f'-.ily retarded volume (m olecular weigh of 1 ,000  or le s s )  ,



3

W h i l e  p a t t e r n s  obtained with B io -g e l P - 10, P -3 0  and P -6 0  
do not present large variations after stora g e .

On the whole the re su lts  seem  to indicate that during storage  
m aterial of 2 ,5 0 0  and 1 ,000  m ol. weight is  form ed, probably as a 
resu lt of partial hydrolytic p r o c e s se s . The exact nature of th is mate
r ia l, the p ossib le  involvement of lysosom al peptidases in t h e i r  
production and the relation  ex istin g  between the formation of these  
peptides and some m acroscopic p rop erties of meat are under study.



TABLE 1

FRACTION AT T ON OF V7ATEE SOLUBLE MATERIAL ON Bio-Gel P-6 
OPERATING RANCE = 1,000 - 'j, 000 m.w.

(effluent analyzed at 2Ü0 mji)

days of storage

Q 7 14 21

fractionsfraotions fractions fractions


