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Proteins as a group constitu±e the major portion of the animal 
body on a dry matter basis. 

Protein content of cattle meat is reported to be lower (17.2 ~to 21 g 
per cent) than that of buffalo meat (18.8 to 21.8 g per cent). (Winton and 
Winton, 1949; Lawrie, 1961; Libbys, 1975; Dean et al, 1976; Ranjan, 
1980). Lal (1977) reported lower muscle protein value for buffalo meat 
(19.4 per cent) than cattle meat (22.6 per cent). 

Harrow and (~/lazoor (1962) classified muscle Prot©ins into myogen, 
globulin, myosin and stroma protein. Cantarow and Schepartz (1967) 
classified the muscle protein as intra cellular (actin and myosin) and extra -
cellular (Stroma protein). Various workers have classified the muscle 
proteins either in detail as cantracti(e proteins (actin and irryosin) and 
regulatory proteins (tropomine, copomyosin, paramyosin, alpha actin, beta 
actin and M-protein) or simply as sarcoplasmic, myofibrillar and conne-
ctive tissue protein (I<artz, 1970; Bourne, 1973; Libly, 1975). 

Published reports vary widely as regards tho composition of cattle 
meat. The percentage of myofibrillar protein have been r9;~orted to be 
highest (53-85 per cant); followed by sarcoplasmic protein (18.5 to 40 per 
cent); and stroma protein (9.1 to 20 per cent) and the non protein nitrogen 
content was found to vary from 11.5 to 12.8 per cent (Ha(ander 1961 
Harrow and Pllazoor, 1962; Lawrie et a/.19G4; Abraham and Bernad,19G7): 
No such reports ara available in the case of buffalo meat. 

Cockrii( (1974) reported th? pattern of distribution of amino 
acids in various classes of buffalo meat. According to him glutamic acid 
was found to be the highest in buffalo meat fallowed by aspartic acid, 
Leucine, Lysine, alanine, veline, arginine, isolucine, proline, threo-
nine, phenylalanine, serine, tyronine, histidine and cystine. Kleiner and 
Otten (1965) and Lall (1977) reported a different pattern of amino acid 
concentration in the muscle of cattle. According to them the levels of 
glutamic acid, lysine, feucine proline and isoleucine were found to be 
identical and that tha concentration of hydroxyproline was (east. 

" Part of the Ph.D thesis submitted by the first author for the award of the Ph.D. 
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Mater•ia(s and Methods 

Individual meat samples from fore quarters and hind quarters of 18 
male buffaloes and 22 malo cross-bred cattle born and brought up at the 
I<AU buffalo projoct and later on slaughtered at Meat Products of India, 
Koothattukuiam, were collected in polythene bags, labelled and then 
sealed. These bags wero packed inside an ice box with ic© and ~r✓ere 
immediately transported to the Central Institute of Fisheries Technology, 
Cochin and kept at --20"C till further use. 

Fractionation of muscly protein was carried out according to Khan 
(1962) as modified by Hashimoto et al. (1979). 

Myosin was extracted b~/ direct extraction method, as per Maki© 
(1972). Actin content of tl~e muscle was calculated as described by 
Cornel I (1960) sulphdydril content of myosin was determined as per Ellman 
(1959) . ATP-ase actively was calculated as reported by Mackie (1972) 
and the phosphorus content in the filtrate was estimated by the method of 
Fiske and Subba Row (1925). Protein fractions were separated by poly-
acrylamide gel electrophoresis technique as described by Ornstein and 
Davis (1964). 

The amino acid con`oTit was det:~rmined by hydrolising samples of 
meat ~~✓ith 6 N H~( for 24 hours at -100+5°C in a sealed tube and then 
analysing it in Technicon PAC -2P autoanalyser. 

Resu(~s 

The percentage of total nitrogen with and without non protein nitro-
gen, and percentage of total protoin of the meat of buffalo and cattle and 
the pattern of protein fractions immediately after slaughter era presented in 
Table (. 

Sarcoplasmic protein fraction showed five dense bands in the ge[ 
alectropherogram in both buffalo and cattle. However, one additional 
band was noticed in cattle in the low molecular weight region. With 
myofibrillar fraction the elactropherograrn revealed seven bands in buffalo 
and cattle. One additional band could be noticed in buffalo in the lo~~v 
molecular weight region. 

The amino acid composition of the muscle protein of buffalo and cattle, 
are presented in Table II. 

The actin and myosin contents of the muscle proteins of buffalo and 
cattle and their ATP-ase activity and sulphhydryl content are presented in 
Table III. 
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Botli actin and myosin were found to ba l~igl~er in •bdffalo meat than 
in cattle meat. The sulph hydry{ contents of both actin and _myosin v~ere 
higher in buffalo meat than in cattle meat. At the same time tl~e ATP-ase 
activity was less in buffalo meat than in cattle meat. 

Dis;,ussion 

Buffalo meat I~ad higher levels of total nitrogen (3.585 g .per cent) 
than cattle meat (3.190 g per cent). Th© value obtained in the present 
study is higher than those reported by Winton and Winton (19^9), Jocksi-
monic and Oganjanovic (1977) and Lall (1977). 

The rnyofibrillarprotein, sarcoplasmic protein and nonprotein nitrogen 
fractions in buffalo meat were found to be more than those in cattle. 

Ths stroma protein fraction was found to bs 7.5 psr csnt less in 
buffalo meat. Tl~e stroma protein fraction consists of sarcolomma, col-
lagen. reticulin in and elastic fibres and of insoluble enzymes involved in 
oxidative phospl~orylation. Higher content of stroma protein in beef is indi-
cative of the stiffer structure of the muscle compared to that in buffalo. 
This was also supported by the higher connective tissue content observed 
in histological studies. 

Sarcoplasmic protein fractions, consisting of mainly myogen and 
globulin, was found to be slightly higher in buffaloes immediately after 
slaughter. 

Myofibrillar protein vas found to b© 6.18 per cent more in buffalo 
meat indicating a higher work output than cattle. 

Since the meat samples collected immediately after slaughter were 
not denatured the alkali soluble portion of the protein was virtually absent. 

Taking into consideration of these findings, it can be concluded that 
buffalo meat is superior to beef. Further it may be seen that buffalo meat 
is loss fibrous than beef indicating that it is softer to chew than the meat of 
cattle which is more fibrous and h?nce, tougher. This view is also 
supported by the histological findings. 

Muscle fractions when examined 36 hours after slaughter revealed 
that in both the species the myofibrillar protein of the protein fraction was 
the one that got denatured mostly with a corresponding increase in the 
alkali soluble fraction. This loss of myofibrillar portion was more in buffalo 
than in cattle suggesting rapid denaturation of buffalo meat than beef. The 
other fractions of the muscle protein remained practically unaffected. 

In fresh samples of moat, the actin and myosin aro firmly bound to 
the myofibrillar structura. When the myofibrils were broken by the homo-
genisation process into much smaller fragments these portions become 

Kerala J. vet. Sci. 



ivluscle Fretein and amino acids in cattle °7 

much. more acce~sibfe to the extracting solutions and became more extrac-
table. This also increased. the alkali soluble portion of the portein thereby 
reducing the rnyofibrillar protein. The changes in the pattern were pro-
~~ably caused .by an alteration in the binding of proteins to each other. 

From the result of the loss of structure! protein it may very well 
be presumed that the keeping quality of buffalo meat is less compared to 
beef. This view is also supported by th9 increased sulphhydril content 
of both actin and r-~yosin anu decreased ATP-ase activity of myosin in 
buffalo meat, indicative of the unfolding of the protein structure due to 
quick denaturing in bufifGlo meat thUn ire the meat of cattle. 

Table 1 

Protein fraction of the meat 

Fractions 

Total nitrogen g per cent 
(including non -protein nitrogen) 
Total protein g per cent 
Total nitrogen g per cent 
(less non-protein nitrogen) 
Protein pattern immediately after slacr~hter 
Myofiibrillar protein nitrogen g per 100 g 
as percentage of nitrogen 
Sarcoplasmic protein nitrogen g par 100 g 
as percentage of nitrogen 
Strome protein nitrogen g per 100 g 
as percentage of nitrogen 
Non-protein nitrogen g per 100 g 
as percentage of total nitrogen 
Protein pattern 36 hours after slaughter 
Myofibrillar protein nitrogen g per 100 g 
as percentage of nitrogen 
Sarcoplasmic protein nitrogen 
g per 100 g 
as percentage of nitrogen 
Strome protein nitrogen g per 100 g 
as percentage of nitrogen 
Alkali soluble protein nitrogen 
g per 100 g 
as percentage of nitrogen 
Non-protein nitrogen g per 100 g 
as percentage of total nitrogen 

Buffalo Cattle 

3.585 3.190 
20.031 18.125 

3.205 2.900 

1.900 1.540 
59.280 53.100 

0.900 0.780 
28.080 26.900 
0.400 0.580 

12.4$0 20.000 
0.380 0.290 

10.590 9.090 

0.79 0.71 
24.76 24.57 

0.91 0.78 
28.53 26.99 

0.39 0.54 
12.23 18.66 

1.10 0.86 
34.48 29.76 

0.39 0.30 
10.89 9.40 
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Table II 
Amino acid composition of meat 

'~ 

Amino acid Molar 
ratio 

Buffalo Cattle _ 
Molar 
weight 
_per c_e_ _n_t______ 

_ 
Molar 
ratio 
_ ___ 

Molar 
weight 

_ per_c__ent 

Aspartic acid 0.14 5.3 0.23 9.0 
Threonine 0.07 2.9 0.10 3.9 
Serine 0.06 2.5 0.09 3.5 
Glutamic acid 0.68 29.0 0.73 28.6 
Proline 0.09 3.8 0.07 2.7 
Glycine 0.18 7.6 0.16 6.?_ 
Alanine 0.18 7.6 0.23 9.0 
Arginine 0.20 8.5 0.25 9.8 
Valine 0.01 0.4 0.05 1.9 
Methionine 0.05 2.1 0.05 1.9 
isoleucine 0.14 5.9 0.14 5.4 
Leucine 0.18 7.6 9.16 6.2 ~~ 

Tyrosine 0.06 2.5 0.05 1.9 
Phenylalanine 0.07 2.9 0.07 2.7 
Histidine 0.11 4.7 0.06 2.3 
Lysine 0.09 3.8 0.08 3.4 
Tryptophan 0.009 0.3 0 01 0.3 
Cystine 0.021 0.8 0.018 0.7 

Note: Hydroxyproline was not determined. 

Table III 
Actin and myosin contents, sulphhydryl content and ATP-ase activity of 

the muscle protein 

Parameter Buffalo Cattle 

Actin (mg f 100 g} 9.5 7.1 
Myosin {mg/100 g) 29.7 27.1 
Sulphhydryl content of myosin 
(moles per 10'g) 3.7 3.1 
Sulphhydryl content of actin 
(moles per 10~g) 2.4 1.8 
ATP-ase activity of myosin (fir mole of P, ~~: 
per mg protein per minute) 0.77 1.71 

A comparison of the electropherogram of the sarcoplasmic as well 
as myofibrillar protein from cattle and buffalo showed that the patterns 
were basically similar in both cases. However, the fast moving albumin 
band of the sarcoplasmic protein in tha case of cattle was found to have 
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slightly higher mobility. This might b~ due to either low molecular ;n~eight 
or minor differences in the net charge of the protein molecule. In the case 
of myofibrillar protein the pattern showed similarity eventhough the relativo 
mobility showed minor variations. 

Study of amino acid pattern revealed that g(utamic acid, aspartic 
acid, alanine, leucine, isolucine, glycine and arginine were predominant 
amino acids contributing to the protein structure in both buffalo and 
beef. However, the molar distribution of amino acids in the two species 
did not exhibit any significant variation. 

From a nutritionists' point of view, it is seen that buffalo meat, has 
a much more balanced amino acid pattern than beef with th3 higher 
protein perce:~tags and laser stroma protein, tha b;.iffalo mast can be 
considered as having higher nutritive value than the beef. 

Summary 

Composition of arr~ino acid and its pattern of distribution in the 
meat of buffalo and cattle were studied. 

Buffalo meat had higher levels of total nitrogen than cattle. The 
m~/ofibrillar, sarcoplasmic and non-protein nitrogen protein fra;,tions were 
found to be higher in buffalo m9at, whereas the stroma protein fraction 
was found to be less in buffalo meat. 

The fast moving albumin band of the sarcoplasmic protein was found 
to have slightly higher motility in cattle whsn compared with buffalo 
meat. 

The amino acid pattern was found to be similar in both the 
species. The molar distribution of amino acid in the two species did not 
exhibit any significant difference. 
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