
Journal of Agricultural Science; Vol. 5, No. 1; 2013 
ISSN 1916-9752   E-ISSN 1916-9760 

Published by Canadian Center of Science and Education 

314 
 

Composition and Emulsifying Characteristics of Grasscutter Meat  
from Varying Dietary Energy Levels 

G. S. I. Wogar1, M. L. Ufot1, A. J. Henry1, I. E. Inyang1 & E. E. Efe1  
1 Department of Animal Science, University of Calabar, Calabar, Nigeria 
Correspondence: G. S. I. Wogar, Faculty member, Department of Animal Science, University of Calabar, Calabar, 
Nigeria. Tel: 234-803-718-4125. E-mail: ikaniw@yahoo.com 
 
Received: September 26, 2012   Accepted: October 12, 2012   Online Published: December 14, 2012 
doi:10.5539/jas.v5n1p314          URL: http://dx.doi.org/10.5539/jas.v5n1p314 
 
Abstract 
Sixteen (16) grasscutters (Thryonomys swinderianus) used for this study had been fed, in groups of four, one of 
four treatment diets namely; 2000, 2200, 2400, and 2600 kcalME/kg respectively. Two grasscutters were 
randomly selected from each treatment group for slaughter. Equal weights (150g) of meat samples collected from 
the forelimbs and hindlimbs of each slaughtered grasscutter were mixed, packed in waterproof plastic bags and 
stored overnight at -2℃. The chemical composition and emulsifying characteristics of the meat samples were 
determined. It was found that the chemical composition and emulsifying characteristics (including protein content, 
emulsifying capacity, water holding capacity, emulsion stability and cooking loss) of grasscutter meat from 
varying dietary energy levels were significantly (P<0.05) different. These findings indicate that the protein content 
and emulsifying characteristics were significantly higher for meat from grasscutters fed the 2000 kcalME/kg diet 
than for meat from grasscutters fed the higher dietary energy levels.    
Keywords: composition, emulsifying properties, grasscutter meat, energy diets  
1. Introduction 
Hunting and trapping of wildlife animal species is a vital activity, which contributes to improving livelihoods 
among the rural dwellers of countries of the West Africa Sub-region. Meat from these wildlife species is sold as 
‘bushmeat’ and is a major source of protein for the rural populations. Bushmeat is also a cherished delicacy in the 
diets of the more affluent populations of the cities, thus it contributes to sustainable human nutrition (Anwo, 2003; 
Gbolagada, 2008) and economy of the Sub-region (FAO, 2000; Taiwo et al., 2009). Studies have shown that meat 
from grasscutter (Thryonomys swinderianus) is the most popular and most widely acceptable bushmeat in Nigeria 
(Fayenuwo et al., 2003; Akinola, 2008).     
The popularity of grasscutter meat is the reason for the interest in the domestication of grasscutter for large scale 
farming and production of meat for human consumption (FAO, 2000). Agricultural policies of some countries in 
the West African Sub-region presently promote the farming of grasscutter. Sustainable production of the 
grasscutter would depend not only on production efficiency, feed supplies and costs, but also on the optimum 
utilization of produce (Anjaneyulu, 2007).  
Grasscutter meat has potential in the packaging industry. Optimum utilization of grasscutter meat would involve 
value addition, diversification of products, and processing technology aimed at creating sustained demand for 
products. Grasscutter meat products, which satisfy popular taste preferences and are readily available would 
increase the relative value and price for the meat and its products (USDA, 2004). 
The suitability of meat and range of products obtainable from processing depends on the chemical composition of 
meat. Sausage production offers promise for diversification in the utilization of grasscutter meat. Sausage products 
are cured meat emulsions, the production of which depends on the protein, fat and water content of meat (Karakaya, 
2006). The emulsifying characteristics of meat are important in the processing of sausage products (Anjaneyulu et 
al., 1994) and are determined by the chemical composition of the meat. 
The level of nutrition affects the growth of animals and the composition of their meats. Karikari et al. (2009) 
suggested that efficient production in captivity of grasscutter with high productivity required adequate nutrition. 
Though grasscutters are herbivorous animals, they grow rapidly on compounded feeds (Gbolagada, 2008). Protein 
is important in the diet of growing grasscutters (Wogar, 2011a). Other studies have shown that metabolizable 
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energy levels of 2500-2800 kcalME/kg are required in the diets of grasscutters for efficient productivity 
(Fayenuwo et al., 2003; Wogar et al., 2011).  
The objective of this study is to determine the composition and emulsifying characteristics of grasscutter meat 
obtained from feeding diets of various energy levels. 
2. Materials and Methods 
The feeding of grasscutters was carried out at the University of Calabar Research Farm, while the determination of 
the composition and emulsifying characteristics of grasscutter meat was carried out in the Department of Animal 
Science laboratory, University of Calabar, Calabar, Nigeria.  
2.1 Experimental Diets 
Meat samples were obtained from four groups of (a total of 16) grasscutters which had been fed four diets (Table 1) 
with energy levels of  2000, 2200, 2400, and 2600 kcalME/kg respectively. All diets were formulated to supply 18% 
dietary crude protein (CP). The proximate composition of test diets is shown in Table 2.  

 

Table 1. Gross composition of the experimental diets 

Ingredients (%) 
Experimental Diets (kcalME/kg) 

2000 2200 2400 2600 

Cassava meal 16.10 29.60 43.00 56.50 

Soybean meal 13.20 19.70 26.00 32.50 
Wheat offal 66.70 27.00 46.70 7.00 
Bone meal 3.00 3.00 3.00 3.00 
Vitamin premix 0.50 0.50 0.50 0.50 
Salt 0.50 0.50 0.50 0.50 
Total 100 100 100 100 

 
Table 2. Proximate composition of experimental diets 

Nutrient (%) 
Experimental Diets (kcalME/kg) 

2000 2200 2400 2600 

Crude protein 20.20a 15.25b 12.50c 11.62c 
Ether extract 9.96a 5.06b 2.55c 1.04c 
Crude fibre 7.99a 6.27b 5.09bc 4.51c 
Ash 9.31 8.16 7.61 6.72 
Nitrogen free extract 39.96c 51.72b 58.62a 62.53a 
Moisture 14.85 13.74 13.63 13.58 
Dry matter 87.15 86.46 86.37 86.42 
Metabolizable 1999.34d 2199.96c 2399.87b 2599.69a 
a,b,cTreatments means not having the same superscript are significantly (P<0.05) different. 
 
2.2 Research ANIMALS 
All sixteen (16) grasscutters were fed the experimental diets for 6 months and weighed between 2.95 and 3.63 kg at 
the time of slaughter and collection of meat samples.  
Grasscutter housing was cleaned daily in order to ensure an acceptable level of sanitation. 
2.3 Slaughter and Collection of Samples 
Two grasscutters were randomly selected from each of the treatments for slaughter (by electrical shock) and 
collection of samples from the forelimbs and hindlimbs of each slaughtered grasscutter. Equal weights (150g) 
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from each of these cuts were mixed for each treatment. The mixed samples were chopped into smaller pieces in a 
one-speed blender (Brand: National MX-491N). The chopped samples were placed in waterproof plastic bags, 
labeled and kept in cold storage overnight at -2℃. 
2.4 Chemical Analysis 
The meat samples were thoroughly mixed before being analysed for chemical composition and emulsifying 
characteristics. The method of Swift et al. (1961) was used to determine the emulsifying capacity of grasscutter 
meat, except that oil was added at the rate of 0.5ml/sec. The method of Townsend et al. (1968) was used for 
determination of the stability of grasscutter meat emulsions. The water holding capacity of grasscutter meat was 
determined by the method of Acton (1973), except that 20g of meat tissue and 30ml of 0.6M NaCl were used. The 
AOAC (1990) method was used in the analysis of meat samples for protein, fat and moisture contents. Triplicate 
determinations were made of the chemical composition and emulsifying properties of all meat samples. 
2.5 Statistical Analysis 
The Completely Randomized Design was used in the study. Data on the chemical composition (especially protein, 
fat and moisture) and emulsifying characteristics of grasscutter meat samples were subjected to analysis of 
variance by the method of the Genstat (2007) software. The Duncan’s Multiple Range test (Steel & Torrie, 1980) 
was used to separate significant means. 
3. Results and Discussion 
The results of the study show that the crude protein, ether extract, crude fibre and nitrogen free extract contents of 
the experimental diets (Table 2) were significantly (P<0.05) different. Other studies have shown that growing 
grasscutters are affected by the levels of protein (Wogar, 2011a), crude fibre (Wogar, 2011b) and energy (Wogar et 
al., 2011) in their diets. 
The differences between the energy diets in respect of the composition and emulsifying characteristics of 
grasscutter meat are shown on Table 3. 
 
Table 3. Composition and emulsifying characteristics of grasscutter meat from varying dietary energy levels 

Nutrient (%) 
Experimental Diets (KcalME/kg) 

2000 2200 2400 2600 
Protein (%) 21.12a 18.78c 19.72bc 20.18ab 
Fat (%) 12.64 12.13 11.92 11.96
Moisture (%) 48.81 48.85 48.97 49.00 
Moisture protein ratio 2.31 2.60 2.48 2.36 
Moisture fat ratio 3.86 4.03 4.11 4.10 
Fat protein ratio 0.60 0.65 0.60 0.59 
Emulsifying capacity (ml/2.5g tissue) 97a 95a 90b 80c 
Water holding capacity (ml/100g tissue) 
72a  64b 70a 44c 

Emulsion stability (%) 43c 48b 47b 50a 
Cooking loss:     
Total volume (ml/100g emulsion) 37b 33b 43a 47a 
Fat volume (ml/100g emulsion) 15a 11b 16a 15a 
Gel water volume (ml/100g emulsion) 21c 20c 26b 31a 
a,b,cTreatments means not having the same superscript are significantly (P<0.05) different.  
 
3.1 Chemical Composition 
There were significant (P<0.05) differences between treatments in respect of the protein content of grasscutter 
meat. There were no differences between treatments in respect of the fat and moisture contents as well as ratios of  
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moisture to protein, moisture to fat and fat to protein content of grasscutter meat. Protein was higher in meats of 
grasscutters fed the 2000 kcalME/kg diet than in meats from grasscutters fed other diets.  
Stable meat emulsions are produced from protein, fat and moisture, with protein serving as an emulsifying agent 
(Karakaya, 2006). The most practical application of meat emulsion is found in the preparation of sausages. 
3.2 Emulsifying Characteristics 
There were significant (P<0.05) differences between treatments in respect of emulsifying capacity of grasscutter 
meat. The higher emulsifying capacity of meat from grasscutters fed the 2000 kcalME/kg diet is related to the 
higher protein content of the meat of grasscutters on that diet. The higher content of salt-soluble proteins of meats 
have been reported to effect higher emulsifying capacities in meat emulsions (Forrest et al., 1975; Karakaya, 
2006). 
There were significant (P<0.05) differences between treatments in respect of the water holding capacity of 
grasscutter meat. The higher water holding capacity of meat from grasscutters fed the 2000 kcalME/kg diet is 
related to the higher protein content of the meat of grasscutters on that diet, since most of the water in meats is 
located in the proteins of muscles  (Kaufman et al., 1986).  
There were significant (P<0.05) differences between treatments in respect of cooking losses. Smaller cooking 
losses were observed for meat emulsions from grasscutters fed the 2000 kcalME/kg diet. The stability of an 
emulsion is related to its ability to resist change in its properties under any form of pressure, including heat. Meat 
proteins are important in the formation of stable meat emulsions (Teddy, 2000). Emulsion stability, measured by 
the lower amounts of cooking loss, was best on the 2000 kcalME/kg diet. The lower amounts of cooking loss 
observed for meat emulsions from grasscutters fed the 2000 kcalME/kg diet is, therefore, related to the higher 
protein content of meat from grasscutters fed that diet. 
Protein facilitates the production of a stable emulsion by bridging the water-oil interface (Xiong, 2000). The 
findings show that the protein levels of meat from grasscutters fed the 2000 kcalME/kg diet are related to the 
higher emulsification capacity, water holding capacity and emulsion stability obtained for meat from grasscutters 
fed that diet. The results suggest that the higher protein levels were related to the higher emulsifying properties of 
the meat samples studied. 
4. Conclusion  
The findings of this study suggest that feeding diets containing 2000 kcalME/kg results in higher protein content 
and therefore, higher emulsifying characteristics of grasscutter meat than feeding higher dietary energy levels.   
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