A Report on Chemical Composition and Physical Properties of Meat of Different Species 

(Cattle, Buffalo, Sheep and Goat)
A Production Report Submitted In Part of Fulfillment of The

Degree of Doctor of Veterinary Medicine (DVM)

A production Report Submitted by

Roll No: 2005/13
Reg. No: 205

Internship ID: B - 13
Session: 2004 - 2005

[image: image2.jpg]



Chittagong Veterinary and Animal Sciences University

Khulshi, Chittagong - 4202
January 2011

A Report on Chemical Composition and Physical Properties of Meat of Different Species

(Cattle, Buffalo, Sheep and Goat)

A  Production Report

Submitted as per Approved Style and Contents
Signature of Supervisor

Name: Md. Manirul Islam

Assistant Professor

Department of Animal Science and Animal Nutrition

[image: image3.jpg]



Chittagong Veterinary and Animal Sciences University

Khulshi, Chittagong - 4202
January 2011

Contents

	Serial no 
	Topics
	Page no

	01
	Acknowledgement
	1

	
	Abstract 
	2

	
	Introduction
	3

	
	Review of literature 
	4

	
	Materials and Methods 
	5-6

	
	Result and Discussion 
	7-11

	
	Conclusion 
	12

	
	References 
	13


Acknowledgement

I want to take privilege to acknowledge the Almighty Allah, who enables me the opportunity to accomplish the report.

I would like to express deep sense of gratitude to my supervisor Md. Manirul Islam, Assistant Professor, Department of Animal Science and Animal Nutrition, CVASU for his valuable advice, working detection & co-operation.

I am really grateful to Mrs. Jannatara Khatun, Associate professor & Head of department of Animal Science and Nutrition, CVASU, DR. Md. Hashem, Meat inspector of chittagong city corporation and Md. Khorshed Alam, Lab technician, dept. of animal science and animal nutrition, for their help and kind co-operation during the study.

I convey thanks to those who help me in various aspects to complete this report.

The Author

Abstract

The study was carried out to observe the chemical composition and physical properties of meat of indigenous cattle, buffalo, sheep and goat. The study was conducted at Animal Nutrition Laboratory of Chittagong Veterinary and Animal Sciences University, Chittagong. The study samples  were collected from 3 cattle, 3 buffalo, 3 sheep and 3 goat at Firing Bazaar slaughter house, Chittagong. Meat was tested for physical properties immediately after collection and rest of the sample were preserved for chemical analysis. Buffalo meat is comparatively dark red in colour and fiber were coarser, absence of inter muscular fat while in cattle meat fiber was thinner than buffalo meat and presence of inter muscular fat. In case of goat meat, it observed a goaty odour where as in sheep meat possessed ammoniacal odour. The DM content of meat of cattle, buffalo, sheep and goat were 25.25%, 20.92%, 18.55% and 19.21%, respectively. The crude protein content was 22.88%, 18.31%, 17.8% and 18.36% in cattle, buffalo, sheep and goat, respectively. In addition, the total Ash content was 1.01%, .53%, 0.93% and 0.86% in cattle, buffalo, sheep and goat, respectively. 
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Chapter 1

Introduction

Meat is the most concentrated and easily assimilable nitrogenous foods and is known as a good source of first class protein containing amino acids essential for human life. Thus it is very important in human nutrition. In Bangladesh there present a scarcity of meat. The average per capita daily intake of beef is only about 5 gram, whereas in developed countries this consumption is twenty times greater(Mufizur Rahaman, 2001). People are ingesting meat daily in various amounts in different area. Some people are over ingest and some are low intake that why some people of rural area suffer from deficiency of nutrition. Average all ages daily protein requirement is 46 gm/h/d. (Jahan and Hossain-1998). In our country the amount protein intake is below the requirement amount that mainly comes from animal protein. In addition, people are frauded by the butcher in different ways. In Bangladeshi markets sometimes butchers sale mutton (meat of sheep) as chevon (meat of goat); carabeef/buffen (meat of buffalo) as beef (meat of cattle). They also use some coloring agent to change the subcutaneous fat color of meat. For these reason it is very important to know the physical properties of different meat and composition of meat. But very little or no work is done in this sector in our country. My work was settled down to find out these meat practices of butchers. So, the objectives of my study were as follows:

1. To know the chemical composition of meat.

2. To observe the physical characteristics of meat of different species. properties of meat.

3.  To find out the  adulteration of meat, and

4.  To build up the awareness of people.

.

Chapter 2

Review of literature

In Bangladesh there is high demand of goat meat in market due to its palatability, less fat content and good flavor (Asma et al, 2007).

Bovine meat has excellent nutritional quality because it has protein of high biological value, associated with rich vitamin contents. It is an important source of B-complex vitamins, associated to a high content of minerals, especially iron, present in the meat in high bioavailability form (Saucier, 1999).

Bovine meat contains all the essential amino acids in the right ratio to maintain the needs of the organism (Pensel, 1998).

Fat deposition in the carcass may vary according to feeding management (Mandell et al., 1998), breed (Rule et al., 1997), sex (Enser et al., 1998), age and finishing score of the carcass (Owens et al., 1993).

The bigger proportion of adipose tissue determined the lower moisture content, once the adipose tissue presents hydrophobic characteristic. Crossbred steers probably did not achieve weight at maturity and therefore, did not complete the intramuscular deposition (Fernanda Barros 2003)

Bovine meat has excellent nutritional quality and low cholesterol contents when compared to other types of meat.  (Fernanda Barros 2003).

Red meat contains high biological value protein and important micronutrients that are needed for good health throughout life. It also contains a range of fats, including essential omega-3 polyunsaturated fats. Recent analyses have shown that there has been a significant trend to leaner cuts of meat over the past two decades. While the nutritional composition will vary somewhat according to breed, feeding regimen, season and meat cut, In general, lean red meat has a relatively low fat content, is moderate in cholesterol, and is rich in protein and many essential vitamins and minerals (Nutrition and dietetics 2007)

Chapter 3

Materials and Methods 

3.1 Study area

The study was performed at Animal Nutrition laboratory, Chittagong veterinary and animal sciences university, Chittagong to know the chemical composition of meat of indigenous livestock (cattle, buffalo, goat and sheep).

3.2 Study period

The study was performed from 8th December 2010 to 1st February 2011.

3.3 Collection of sample 

Meat samples (cattle, buffalo, sheep and goat) were collected from the carcass just after flaying at firingi bazaar slaughter house, Chittagong, early in the morning. 

3.4 Physical characteristics 

Appearance, color, texture, odor of meat sample was tested during skinning, cutting and immediately after collection of sample.

3.5 Preparation of sample for proximate analysis

Sample was chopped in to small pieces and keep into filter over night for drainage of extra water from meat sample. After completing of drainage of extra water the sample were used for proximate analysis.
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3.6 Proximate analysis 

3.6.1 Dry matter (DM)

Dry matter in meat was determined by drying the sample at 105˚C and record the loss of weight until it became constant weight. Then calculated the dry matter according to AOAC(1995).

3.6.2 Crude Protein

Determining total nitrogen or crude protein in meat is called macro- kjeldahl method. This method involves the oxidation of organic matter with sulphuric acid in the presence of a catalyst, and the simultaneous formation of ammonium salts and amines from the nitrogen components in the meat. The solution is made alkaline and the amines and ammonia distilled into standard acid. The solution was then titrated with standard alkali, and the amount of nitrogen calculated. The value for crude protein was obtained by multiplying the nitrogen value by 6.25.

3.6.3 Ash

Ash in meat was determined by incinerating a dried sample at about 525˚c for 24 hours. The residue was weighed and reported as ash. Care was taken to oxidize all the carbon during the determination.

3.7 Data analysis 

The recorded data were processed by using Microsoft x-cell and then it was analyzed by using the software SPSS (16.0) version.

Chapter 4

Result and Discussion

4.1 Characteristics of meat of different species 

4.1.1 Subcutaneous fat color

Beef: yellowish in color.

Cara beef: subcutaneous fat is whitish in color.

Mutton:  whitish in color.

Chevon: whitish in color.

4.1.2 Meat color


Beef: Red in color


Buffalo meat: Dark red in color.


Mutton:  Pale red in color.

Chevon:  Red in color.

4.1.3 Texture of meat

Beef: Muscle fiber is comparatively finer than buffalo meat and fiber are arranged densely. Presence of inter muscular fat in beef.

Buffalo meat: Muscle fiber is coarse and loosely attached. Absence of inter muscular fat in buffalo meat.

Mutton: Muscle fiber is finer and muscle fat is firm and white. Muscles are loosely attached. No marbling and intermixed with fat in mutton.

Chevon:  Muscle is firm. Subcutaneous fat present but no fat in between in muscles. 

4.1.4 Odor of meat

Beef: Normal fleshy odor

Buffalo meat: Normal fleshy odor

Mutton:  Amoniacal odor.

Chevon:   Goaty odor.

4.2 Pictures of meat of different species
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4.2.1 Beef
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4.2.2 Cara beef (Buffalo meat)
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4.2.3 Mutton (Sheep meat)



4.2.4 Chevon (Goat meat)



Table 1: Chemical compositions of meat of different species of livestock.

	Parameter
	Beef

(Mean ±SD)
	Cara beef

(Mean ±SD)
	Chevon

(Mean ±SD)
	Mutton

(Mean ±SD)
	Level of significance

	Dry matter (g/100g)
	25.25c±1.49
	20.92b±0.26
	19.21ab±0.26
	18.55a±1.00
	0.00

	Moisture (g/100g)
	74.75a±1.49
	79.08b±0.26
	80.79bc±0.26
	81.45c±1.00
	0.00

	CP (g/100g)
	22.89b±1.44
	18.31a±0.43
	18.37a±0.84
	17.83a±0.82
	0.001

	Ash (g/100g)
	1.01b±6.0
	0.53a±8.0
	0.86b±0.18
	0.93b±5.2
	0.003


Means with different superscript(s) in the same row differ significantly. 
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Figure 1: DM, Moisture, Crude Protein and Ash content of beef, cara beef, chevon and mutton.

Chapter 5

Conclusion

The main feature found from this study meat of our indigenous livestock contains protein, ash, moisture more or less similar to standard. According to organoleptic tests the samples were found considerable variation in color, texture and odor in different species (cattle, buffalo, sheep, and goat). Beef contain high fat both subcutaneous and inter muscular and more firm in structure. In nutrients context the high percentage of protein was found in beef. From the present study it can be concluded that cattle meat of our country contain more protein and mineral than buffalo meat, goat meat and mutton. Mutton and chevon contain more moisture and contain less amount of crude protein. Buffalo meat contain less amount of ash (minerals). Further investigation is required to wind up the concrete decision which one would be best suitable for human consumption.

Chapter 6
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