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Muscle tissue constitutes about 30 per cent of tl~e body 4veight 
and is the largest single tissue component of the body. At rest about 50 
per cant anti during strenuous exercise about 75 per cent or more of the 
total ma3tabolisrn is due to muscular activity (Cantarow and 5chepartz, 
1972). Consequently many metabolic intormadiates are formed. The 
composition of muscle, therefor© largely depends upon the activity and 
type of muscle, the time and nature of slaughter, the method of preser-
vation and the technique of analysis. 

lrr contrast to t1~9 villa variability reported for moisture and organic 
constituents, th© ash content has bean reported to be fairly constant when 
expressed on water free and fat free basis in buffaloes (Winton and Winton; 
1949; Iturbanov, 1961; Ferrara, Nlinera, De Franciscis and Inter•ieri, 1969, 
Hafaze and Dyer, 1969; Cole and Rony, 1974; Lall, 1977; Rao, 1978 and 
Ranjan, 1980). 

Considerable variation exists in the composition and distribution 
of fat between animals and between regions. But on an average buffaloes 
have been reported to possess lesser amount of fat (Ognjanovic, Polikhonov 
and Joksimovic, 1970; Cockrill, 1974; Lall, 1977 and Rao, 1978) than 
cattle (Prince and Schweighest, 1960; Hafez and Dyre, 1969; Marain, 
Dikemon and Dayton, 1980; Ranjan, 1980). 

Most or' the available literature revealed a lesser protein content 
in cattle meat (17.2 to 21.0 per cent) than that in buffalo meat (18.8 
to 21.8 per cent) (Winton and Winton, 1949; Lawrie, 1961; Libby, 1975; 
Dean, Watters, Whiteman, Stephan and Toti~sck, 1976; Ranjan, 1980). 
But, Lall (1977) reported a lower muscle protein value in buffalo meat 
(19.4 per cent) than in cattlE meat (22.6 per cent). 

Ma•cerials and Methods 

Eighteen male Surti cross-bred buffalos and 22 male cross-bred 
cattle barn and brought up at the l<erala Agricultural University formed the 
subjects for this study. T~~e animals were slaughtered at tl~e Meat 
Products of India factory at I<oothattukuiam. Individual meat samples 
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from the fore quarters and hind quarters were collected in Polythene 
bags, labelled and then sealed. These bags were packed inside an ice 
box with ice and were immediately transported to the Central Institute of 
Fisheries Technology, Cochin and kept at-20°C till further use. 

Pooling of samples of meat was done as per tine official methods of 
analysis of A. 0. A. C. (1980). Moisture in the meat was cletermined as 
per the method of A. 0. A. C. (1980). Ash was estimated by incinerating 
a weighc;d sample at 525°C in the muffle furnace and recording the weight 
of the contents left behind. Glycogen in the sample was estimated as 
per Umbreit, Burris and Stauffer (1959). Crude fat in the meat v~~:~s 
extracted by wet extraction using chloroform-methanol (2:1 v~'v) 
solvent mixture as per 3ligh and Dyer (1959). Total protein 
content of the meat was dater;t;inad by estimating the nitrogen content 
by micro-Icjeldha! method according to A. 0. A. C. (1980). Statistical 
an~jlysis of the data was dons as per Snedecor and Cochran (1967). 

Resui~s and Discussion 

The values for the moisture, dry matter and ash in pooled samples 
of rneat obtained from buffalo and cattle are prrsented in Table I and the 
values of glycogen, fat and protein are presented in Table II. 

Tha percentages of moisture, dry matter and ash in the meat of 
buffaloes (76.1, 23.9 and 1.2 per cent respectively) were found to be 
similar (P <0.01) to those observed in cattle (77.9, 22.1 and 1.0 per cent 
respectively) (Table I) . 

The values for moisture and dry matter obtained in the present 
study agreed with the reports of Yadava and Singh (1974); (76.9 and 
23.0% respectively}, and Jolcsimovic and Ognjanovic (1977); (76.8 and 
23.1 % respectively). However, the levels of moisture and ash were 
higher and the dry matter content I~sser than those reported by Kurbanov 
(1961) (64.4, 35.5 and 1.0%. respectively) and Ferrara et a/. (-1969) 
(71.6, 28.3 and 1.0~% respectively). 

A higher level of moisture content and lower values for dry matter 
and ash have been reported in meat of buffaloes in India by Lall (1977) 
(78.7, 21.3 and 1.0% respectively) and Rao (~ 978); (78.2, 21.8 and 0.9'/O
respectively) . 

In cattle, the percentage of moisture obtained was more and dry 
matter less than those reported in majority of the earlier reports (Hasson 
and Mazoor, 1962; 75.0 and 25.0% Pearson, 1966; 60.2 and 39.8%; 
Hafez and Dyer, 1969; 72.5 and 27.5%; Cocicril(, 1974; 76.4 and 23.5%; 
Lall, 1977; 74.3 and 25.7% and Ranjan, 1980; 67.0 and 43.0% respectively. 
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The percentage of ash content obtained agreed with Hafez and 
Dyer (1969; 1.0%), Fox and Cameron {1977; 1.0°x) and Lall (1977, 1.0%). 

Buffalo meat contained more glycogen (4.6 times more) than tho 
meat ofi cattle. 

Fat content of buffalo meat was found to be less (1.2%) than that 
of Cattle. (1.7%). This fact is also supported histologically by the 
sparse distribution of intra-muscular adipose tissue in buffalo meat. 

'l~he muscle fat concent obtained in the present study is in agreement 
with the reports of Ognjanovic et a/. (1970) in Bulgarian buffaloes 
{1.3'%), Cockrill (1974) in low fat buffaloes (1.1 %} and Rao (1970) 
in young li~dian buffaloes (1 .2%,). 

The fat content in cattle meat was found to be lower than most 
of the earlier reports (Larvin, 1974; 3%; Libly, 1975; 3%; Lall 1977; 
2.6%; Fox and Cameron 1977; 16.5% Marian et a/, 1980; 27.9% and 
Rajan, 1980, 20.6% in dry cows) . 

The distribution of subcutaneous fat was found to be less in buffalo 
than in cattle. Also it was found that the proportion of total fat in the 
pelvic channel and around the kidneys appeared to be less in the buffalo 
than in cattle. 

Buffalo meat had more total protein (20.03) than cattle meat 
(18.13). The information on percentage of protein in buffalo meat is 
scanty. The value obtained in the present study is lower than those 
reported by Winton and Winton (1949; 21.8 g %) and Dean et al. (1976; 
21.8 g %) but higher than the reports of Lal (1977; 19.4) and Rao (1980; 
18.8 9 %)• 

In the case of cattle meat, the present observation is higher 
than Ranjan (1980; 17.2g per cent) in dry cows, and lower than the 
sports of Lawrie (1961; 20.2g per cent) . Pearson (1966; 22.8g per 
cent) Willy (1975; 19.5 g per cent) Dean et a/. (1976; 21.Og per cent) 
and Lall (1977; 22.6g per cent) . 

~,. 
Table I 

Moisture, dry matter and ash content of meat 

Species Moistur® 

per cent 

Dry matter Ash 

per cent per cent 

Buffalo 76.1 23.9 1.2 

Cattle 77.9 22. i 1.0 

Vol. 20, No. 2, December 1389 



1 ~~ Raja~opalan Gntl ~lirmalan 

Table II 

Mean value of glycogen, fat and protein in tha meat of buffalo and cattle 

Parameter Cattle Buffalo 

Glycogen (g %) 0.017 0.078 

Fat (9%) 1.77.0 1.220 

Total nitrogen (g°~o) 3.190 3.585 

Total protein (g°%) 18.125 20.031 

But the result obtained in the pres3nt study agreed with the report 
of Hafez and Dyer (1969; i B.Og per coat) Cole and Rony (1974; 18.0 per 
cent) Libly (1975; 18.5 g per cent) and Fox and Carneron (1977 
18.0 g per cent) . 

Buffalo meat appears to have a better nutritive value compared 
to beef because of its elevated glycogen level .and highor protein 
content. With the trend towards preference for lean meat, it would ba 
seen that the buffalo appears to be more suited for modern meat 
market because of its lowor intra-muscular and cavity fat content 
than beef. 

Summary 

Chemical composition of maat of buffaloes was studied ar.d 
compared with crossbred cattle. 

Percentage of moisture, Dry matter and Ash in buffalo meat 
(76.1, 23.9 and 1 .2% respectively) was similar when compared to .cattle 
(77.9, 22.1 and 1.0% respectively). 

Buffalo meat contained more glycogen, and less fat. The distri-
bution of subcutaneous fat and the proportion of total fat in the pelvic 
channel and around the kidney were found to be less in buffaloes 
than in cattle. 

Similarly buffalo meat had more total protein (20.03%) than cattle 
(88.13%). 

References 

A.O.A.C., (1980). Officia/Methods of Analysis. Association of Official 
Analytical chemists, Washington, D. C., 12th ed., pp. 376-383. 

Bligh, E. C. and Dyer, W. J. (1959}. A rapid method of total lipid extra-
ction and purification Can. J. Biochem. Physiol,, 37:911. 

Kerala J. vet. Sci. 



Composition of buffalo meat i19 

Cockrill, W. R. (1974). 7'he Husbandry and Heath of the Domestic 
Buffalo. F. A. 0. publication, Rome. pp:377-754. 

Cole, H. H. and Rony, H. (1974). Anima/ Agriculture. ;W. H. Freeman 
and Company, San Francisco, P:60' 

Dean, R. A., Watters, L. E., Whiteman, J. V., Stephan, D. F. and 
Totusck, R., (1976). Carcass traits of progency of Hereford 
Hereford—Holstein and Holestin cows. J. Anim. Sci. 42;1427-
1431. 

Ferrara, B., Miniere, L., De Franciscis, and Intrieri, F. (1969). The produ-
ction of buffalo meat in Italy. Acta. Med. Vety., 15: 313-316 
cited by Cockrill, 1974. 

Hafez, E. S. E. and Dyer, W. J. (i 969). Animal growth and nutrition. Lea 
and Feibger, Philadelphia, P:202. 

Joksimoric, J. and Ognjanovic, C. A., (1977). Comparison of Carcass yield, 
carcass composition and quality charcteristics of buffalo meat to 
beef. Meat Science, 1:105-10. 

Kurbanov, 1. (1951). A study of buffalo meat quality. Miasnaia /nd, 
Mosk. 5: 47:49. cited by Cockrill, 1974. 

Lall, J. M., (1977). Meat in: Hand book of Anima/ Husbandry, Indian 
Council of Agricultural Research, New Delhi, pp: 558-587. 

Lawrie, R. A. (1961). Studies on the meat annual of animals. I. Differ-
ence_in composition of beef Lon.gissimus d~~rsi muscle determined 
by ago and anatomical location. J. Anim. Sci. 56: 249-259. 

Libly, G. L. (1975). Meat Hygiene: Lea and Febiger, Philadelphia, 4th 
ed. P:232. 

Marian, W. E., Dickmon, M. E. and Dayton, A. P. (1980). Performance 
and composition of steers and heifers of two biological types 
related to meat energy for produvtive efficiency. J. Anim. Sci. 58: 
882-891. 

Ognjanovic, A., Polikhonov, D, and Jokrimovic, J., (1970). The possibility 
of improving the yield and quality of buffalo meat by eroning. 
Proceedings of 76th European meeting of Meat Research 
Workers, Sofia, Bc~/garia. Cited by Cockrill, 1974. 

Pearson, <7. (1966). The composition of beef. J. Assoc. Publ. Analys%sts 
4: 90-9 ~ . 

Vol. Z0, No. 2, December 1989 



120 Rajagopalan and Nirmalan 

Prince, J. F. and Schweigert, B. S., (1960}. The science of Meat and 
Meat Products. W. H. Freeman and Company, San Francisco, 
2nd .ed, P. 288. 

Ranjan, S.K. (1980). Animal Nutrition and Feeding Practices in India. 
Vikas Publishing House Pvt. Ltd., New Delhi 2nd Ed. pp:293-297. 

Rao, B. R., (1978). Preliminary studies on certain qualitative and quanti-
tative characters of buffalo meat. /ndian Vet. J. 55; 111-118. 

Umbrit, W. W., Burris, R. H. and Stauffer, J. E. (1959). Manometric Tech-
niques: Burgess Publishing Co., Minneapolis, U. S. A., P. 278. 

Winton, A. L. and Winton, K. B. (1949). The structure and composition 
of Ford. John Wiley and Sons, London, pp: 308-326. 

Yamada, M. and Hayashi, K. (1975). Fatty acid composition of Lipids 
from 22 species of fish and mollusk, Bul/. Jap, Soc. Fish. 41 
1143. 

Kerala J. vet, Sci. 


