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Nutrition and Physiology

Effects of dietary palm oil supplementation on some  ruminal  fermentation parameters and 
weight development of yearling sheep 

T. Slavov*, V. Radev, S. Tchobanova

Department of Morphology, Physiology and Animal Nutrition, Faculty of Agriculture, Trakia University, 6000 Stara Zagora, Bulgaria

Abstract. An experiment was conducted with 24 Pleven Blackhead yearling sheep in the experimental base of the Animal Physiology Unit, Faculty of 
Agriculture to Trakia University – Stara Zagora. The animals' average weight at the beginning was 28.8 кg. The fattening period lasted 80 days, and sheep were 
weighed at 15-day intervals. Ruminal content samples were obtained post mortem. Sheep were divided into four groups of 6 animals each – one control and 
three experimental. The ration of the control group consisted of 800 g barley and 800 g meadow hay. The rations of experimental groups were supplemented 
with 20 g palm oil per 1 kg concentrate. The first experimental group received 800 g barley and 800 g meadow hay. The second experimental group was fed 800 
g concentrate (barley and sunflower meal at a ratio of 1 kg barley and 200 g sunflower meal) plus 800 g meadow hay. The third experimental group was offered 
800 g meadow hay and 800 g concentrate (consisting of 1 kg barley and 200 g sunflower expeller). The following parameters were determined: total infusorian 
counts, total volatile fatty acids content, ammonia concentrations and the body weight of animals. The effects of dietary palm oil supplementation in yearling 
sheep were analyzed. After addition of palm oil to the rations of the second experimental group, the total infusorian counts decreased statistically significant vs 
control and group I /p<0.001/. In experimental group III, the palm oil supplementation resulted in lower infusorian counts compared to each of other three 
groups /p<0.001/. Palm oil improved significantly the daily weight gain in the third experimental group compared to control sheep /p<0.05 /.
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Introduction Material and methods
The production potential of feeds is primarily expressed through 

their energy value, sum of respective energy contents of all organic An experiment was conducted with 24 Pleven Blackhead 
nutrients. All systems used for evaluation of feeds include the energy yearling sheep in the experimental base of the Animal Physiology 
and protein value although it is accounted that other constituents, as Unit, Faculty of Agriculture to Trakia University, Stara Zagora. The 
fats, vitamins, minerals etc. could play a certain role for the animals were housed indoor in individual pens with constant access 
productivity of animals. It is acknowledged that the inclusion of fats to drinking water and salt licks. Two weeks prior to the experiment, 
increased the dietary energy content as fats are highly caloric and they were treated against parasites. The average weight of animals 
metabolically more effective compared to volatile fatty acids formed at the beginning was 28.8 кg. The fattening period lasted 80 days, 
in fore stomachs (Kronfeld, 1976), resulting in extensive changes in and sheep were weighed at 15-day intervals. Rumianl content 
ruminal digestion. The degraded dry matter and fibres in the rumen samples were obtained post mortem.
of ruminants, reduction of ammonia concentrations and the ratio Sheep were divided into four groups of 6 animals each – one 
acetate/propionate are reported (Devendra and Lewis, 1974; control and three experimental. The ration of the control group 
Palmquist and Jenkins, 1980; Onetti et al., 2001). Recently, a consisted of 800 g barley and 800 g meadow hay. The rations of 
substantial reduction in methanogenesis was observed after experimental groups were supplemented with 20 g palm oil per 1 kg 
supplementation of medium-chain fatty acids, which is important for concentrate. The first experimental group received 800 g barley and 
improvement of productivity and feed conversion in ruminants 800 g meadow hay. The second experimental group was fed 800 g 
(Machmüller et al., 2003). concentrare (barley and sunflower meal at a ratio of 1 kg barley and 

Fats comprise a relative small proportion of dry matter in 200 g sunflower meal) plus 800 g meadow hay. The third 
ruminant feeds (1.5 to 3%) but their nutritional role is essential and experimental group was offered 800 g meadow hay  and 800 g 
thus, fat dietary amounts  are regulated in many countries (USA, concentrate (consisting of 1 kg barley and 200 g sunflower expeller). 
Denmark etc.) Dietary fat has also a specific role as source of Rations were offered twice daily, at 8.00 AM and 1.00 PM. Palm oil 
essential fatty acids and precursors of milk fat synthesis. Many was added to feeds every day in order to avoid rancidification. The 
factors are relevant for milk production, related to the ration chemical composition of diets are presented in Table 1.
composition, the form of fat, physiological state, level of productivity Palm oil is produced from the core of the fruit of the palm Elaeis 
etc. guineensis Jacq., found in Africa, Southeast Asia and Latin America. 

The aim of the present experiment was to establish the effects Its natural colour is pale yellow to orange-red due to the high 
of palm oil, supplemented to the ration of yearling sheep on total carotene content. The melting point is 25° to 50°C. It has a specific 
infusorian counts, total volatile fatty acid concentrations, ruminal nut flavour  and a pleasant odour. Due to its 50% saturation, it is 
ammonia concentrations and the weight development of animals. semi-solid at room temperature.
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Palm oil contains the following fatty acids С16:0 (palmitic) – palm oil, the total infusorian counts decreased statistically 
49.69 %,  С18:0 (stearic) – 24.65 %,: С18:1(oleic) – 23.65 % and significantly /p<0.001/ in the second experimental group compared 
others – 2.01 %. to both control and group I. They were also substantially reduced in 

The following parameters were determined: experimental group III /p<0.001/ compared to all other groups 
�total infusorian counts, (Figure 1).
�total volatile fatty acids content and ammonia Volatile fatty acids (VFA) are end products from the degradation 

concentrations, of carbohydrates in fore stomachs. A small amount of VFA comes 
�the body weight of animals. also from deamination residues of amino acids, when ruminants are 
Routine methods of analysis, as described in previous studies fed high-protein diet (Leng, 1970). VFA levels in the fore stomachs 

of ours (Sivkova, 2007) were used. The results were statistically are also influenced by numerous factors. Endogenous factors such 
processed by statistical software (Statistica for Windows, Stat. Soft. as ruminal pH, ammonia, the metabolic activity and colony size of 
Inc.,1994). ruminal microflora, are also important for VFA concentrations 

(Sutton, 1980). Figure 2 present data about the VFA level in the 
ruminal content of experimental sheep 

Results and discussion

The total infusorian counts depend on both the structure and the 
type of ration, as well as on the complex interactions with the other 
representatives of ruminal microflora. The role of infusorians in lipid 
metabolism is not yet understood. They could be involved in the 
lipolytic activity of microbial population, but their role in 
biohydrogenetion is not yet established. Infusorian phospholipids 
are an important source of choline for animals, as free choline is 
rapidly degraded by ruminal bacteria.

Ruminal infusorians could synthesize long-chain fatty acids and 
phospholipids from short-chain precursors (Demeyer et al.,1978). 
The infusorian counts in the rumen are highly influenced by the 
animal species and age, physiological state, frequency of feeding 
and especially the type of feeds and the physical form of the ration 
(Hungate et al., 1971, Sivkova, 1979). In experiments with rams, 

-1 Ivan et al (2004) demonstrated that the type of the ration had an The total VFA content was 75.31 mmol.l in control sheep; 60.31 
-1 -1impact on both the size and the counts of infusorians. mmol.l in the first experimental group; 67.19 mmol.l  in the second 

-1 After supplementation of rations of experimental animals with experimental group and 53.13 mmol.l in the third experimental 
group. These values are closely related to the lower infusorian 
counts in groups supplemented with palm oil, although the 
differences were not statistically significant. 

Dietary proteins are degraded in the fore stomachs of ruminants 
through several stages. The end products of protein lysis in the 
rumen are amino acids and ammonia. The ammonia concentrations 
in the ruminal content is a parameter of the extent of protein 
degradation and absorption in ruminant fore stomachs. Ruminal 
ammonia concentrations in experimental animals are presented on 
Figure 3. In control sheep, it averaged 11.02 mg/100 ml, in the first 
experimental group  – 14.49 mg/100 ml, in the second experimental 
group  – 18.82 mg/100 ml and in the third experimental group  – 
10.30 mg/100 ml. Although not significantly altered, there is a 
tendency towards reduction in the third experimental group.

Fattening of meat type animals requires a modulation of 
lipogenesis processes, in order to reduce the content of unwanted 
tissue lipids, as their formation is linked to higher feed expenditures. 

Table 1. Chemical composition of feeds used 

Feed ingredients DM (%)
Chemical composition (%)

Crude protein Crude fibre Crude lipid Ash

Meadow hay

Barley

Sunflower meal

Sunflower expeller

88.20

89.90

88.80

89.70

9.03

9.60

32.50

31.10

28.30

5.00

27.50

16.90

1.90

1.70

1.50

8.80

1.00
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Figure 1. Total infusorians counts (n/1ml)
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The average weight gain of control sheep for the 80-day third experimental group compared to control sheep /p<0.05 /.
experimental period was 13.400 kg, of those from the first 
experimental group – 14.110 kg; from the second experimental 
group –15.510 kg and from the third –16.120 kg. Regardless of the 

Referenceslower infusorian counts in the third experimental group, their weight 
gain throughout the period of the study was the most intensive.

Demeyer DI, Henderson C and Princ RA, 1978. Relative The modulation of the composition and quality traits of animal 
significance of exogenous and de novo synthesizet fatty acids in the foodstuffs is the most efficient approach to improve meat and milk 
formation of rumen microbial lipids in vitro. Applied and quality with regard to healthy human nutrition.
Environmental Microbiology Journal, 35, 24-31.Figure 4 depicts the data about the daily weight gains of yearling 
Devendra C and Lewis D, 1974. Indian Journal of Animal Sciences, sheep. The average daily weight gain of controls for the 80-day 
44, 917.period was 0.170 kg, in group I –  0.179 kg, in group II – 0.196 kg and 
Hungate RE, Reichl J and Prins RA, 1971. Parameters of rumen in group III – 0.204 kg and it was statistically significantly higher 
fermentation in a continuously fed sheep: Evidence of a microbial compared to controls (p<0.05).  The differences in the other two 
ruminantion pool. Applied Microbiology, 27, 1104-1113.experimental groups were not relevant. 
Ivan M, Mir PS, Enntz T, He ML and McAlliste TA, 2004. Effect of 
dietary sunflower seeds on rumen protozoa and growth of lambs. 
British Journal of Nutrition August 2004, 92, 2, pp.303-310, 8.
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