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As many of the agricultural bye products available in the state are 
found to be low in energy (TDN), it was thought that their feeding value 
could be enf~anced by the addition of certain high energy materials as 
animal fats obtained as slaughter house bye product. Addition of fats to 
diets of finishing beef cattle have given results which vary from increased 
gain (Bohman et al. 1957; Erwin et al. 1956x) to no effects on gain 
(Bradly et al. 1966; Dyer et a/. 1957; . Hubbert et al. 1961; Roberts and 
Mckirdy, 1964; Willey et a/. 1952) to growth depression (Bradly et a/. 
1966; Hatch et al. 1972). Johnson and Mc Clure (1972) indicated no 
effect on rate of gain of Iambs from incorporating fat. Several of the 
above investigators indicated improvement in the efficiency of feed 
conversion due to added fat, but some investigators reported a decrease 
in digestibility due to fat addition (Erwin et al. 1956b; Bradly et al. 1966, 
Dyer et al. 1957). While so much of controversy exists with regard to 
fat addition in the diet of cattle, an experiment was conceived and executed 
to explore the feasibil ity of incorporating beef tallow in rations containing 
unconventional feed ingredients and to study its effect on nutrient utili-
sation in cattle, the results of which are presented in this paper. 

Materials and Methods 

An experiment spread over a period of 21 days including a collec-
tion period of 7 days was designed and executed in 12 bull calves of 18 
months of age and were housed in the metabolism stall of the Department 
of Nutrition, College of Veterinary and Animal Sciences, Mannuthy. These 
animals were divided into 4 groups of 3 animals each and fed with 0, 5, 
8 and 12 per cent levels of Tallow added in the basal concentrate ration 
containing agricultural bye products like Tea waste and Tapioca. Paddy 
straw served as the sole roughage. Water was provided ad libitum. The 
requirement of each animal was calculated by considering its body weight 
as per the standards prescribed by Sen and Ray (1971). Weighed quantity 
of tallow was mixed thoroughly with the concentrate mixture at the time 
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of feeding each day. A digestion cum metabolism trial spread over a 
period of three weeks was conducted on all the animals, quantitative and 
separate collection of urine and faeces were made for 7 consecutive days. 

Records of daily feed consumption, dung and urinary out put were 
maintained throughout the course of the experimental period. The samples 
of feed, dung and urine collected during the trial was analysed for proxi-
mate principles by the standard methods (A. 0. A. C. 1970). The digesti-
bility of nutrients in each ration was calculated by means of conventional 
methods. 

Results and Discussion 

The experimental data obtained from the present study were analysed 
statistically by the method described by Snedecor (1961). The results 
obtained are discussed below. 

Ingredient and proximate composition of the Control and Experi-
mental Diets with Paddy straw are set out in Table I. In Table II, 
summarised data on average body weight, voluntary Dry Matter intake 
and Digestibility Coefficients of nutrients of the control and Experimental 
Rations are depicted. Data on Mineral and Nitrogen balances including 
Percent retentions are shoyvn in Table III. 

It ca;i be seen from tha data presented in Table I I that, the dry matter 
consumption of the animals maintained on the four rations viz., Ration A 
without fortification with Tallow (Basal ration), Ration 6, Ration C and 
Ration D with 5 per cent, 8 per cent and 12 per cent fortification with 
added tallow, showing a significant reduction in dry matter consumption, 
as the fortification level of tallow increases from 5 per cent to 12 percent. 
The exact reason for the depression in voluntary feed intake, when higher 
fat levels are added to ruminant rations are not known. From the reports 
of Brooks et al. (1954) and Davison and Woods (1960, 1963) and the 
report by Polan, Sandy and Chandler (1970), it would appear that the 
presence of high levels of fatty acids produced by triglyceride hydrolysis 
may promote the formation of calcium and magnesium soaps and thus 
possibly render these minerals unavailable. The fact that additional 
calcium relieved the depression of cellulose digestion (Davidson a.nd 
Woods, 1963) suggests an actual calcium deficiency in the rumen which 
is depressing the microbial activity and indirectly decreasing feed 
intake. 

0 On scrutinising the data on average Digestibility Coefficients of 
nutrients (Table II), it can be seen that, the digestibility of Dry matter, 
Crude protein and Nitrogen Free Extract are not influenced significantly 
by the addition of fat to the basal ration even to a level up to 12 per cent, 
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but the crude fibre digestibil ity significantly decreases as the fat addition 
increases from 5 percent to 12 per cent. It can also be noted that the 
digestibil ity coefficient of Ether Extract reaches maximum at a level of 8 
per cent added tallow in the concentrate ration, but beyond 8 per cent, the 
digestibility of ether extract is not seen increased (Table II). A decrease 
in crude fibre digestibi lity observed in this experiment is not in agreement 
with the work of Johnson and McClure (1972) who reported, a 6 per cent 
added fat in a high gain diet for Iambs did not affect digestibility. 
However, the result on dry matter digestibility obtained in this experi-
ment is in agreement with the above workers (Johnson and McClure-
1972). Esplin et al. (1963) and Hatch et al. (1972) reported rio effect on 
nutrient ^digestibility by steers from the incorporation of 4 per cent or 
3 per cent fat respectively. However, Dyer et a/. (1952) and Erwin et a/ 
(1956 b) found nutrient digestibil ity (Crude fibre and Dry matter) was 
depressed by the addition of 7 per cent fat. Bradly et a/. (1966) also 
found a 4 percent added fat resulted in reduced digestibil ity of Dry matter 

Table I 
Ingredient and proximate composition of the control diet, experimental 

diets and paddy straw (Roughage) 

Ingredient composition: 
Parts 

Groundnut cake 40 
Tea waste 30 
Tapioca 27 
Mineral mixture 1.5 
Salt 1.5 
Proximate composition: 

Control Experimental Paddy 
diet diet'° diet` diet' straw 
A B C D (Roughage) 

Dry matter ~ 91.19 91.52 91.99 92.44 91.87 
Crude protein 29.47 2; .31 26.16 25.01 5.39 
Ether extract 3.78 8.56 11.76 15.78 2.14 
Crude fibre 6.43 5.92 5.85 5.71 26.18 
Ash 3.35 6.07 5.63 5.42 15.96 
Nitrogen free extract 53.97 52.14 5G.60 48.08 50.33 
Calcium 0.48 0.45 0.44 0.42 0.51 
Phosphorus 0.71 0.68 0.65 0.62 0.29 
Magnesium 0.32 0.31 0.34 0.32 0.29 

* diet B -= Control diet -}- 5% added fat 
diet C Control diet ~- 8~~ added fat 
diet R - Control diet -;-- 1 2°~ addsd fat 
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Table I I 

Summarised data on average body weight, voluntary dry matter intake and 
digestibility coefficient of nutrients of the control and experimental rations 

Control 
Parameters Ration* 

A 
Ration* 

B 

Experimental 
Ration* 

C 
Ration" 

D 

164.330 
+ 

l Body weight (Kg.) 165.000 
+_ 

1 64.170 
+ 

164.330 
+_ 

8.64 15.35 12.71 11 .47 
1/ Dry matter intake (KgJ 

From concentrate 1.824 1.922 1.699 1.659 
roughage 2.393 2.1 ~4 2.196 2.167 

Total intake (Kg. per day) 4.127 4.100 3.895 3.726 
+ -_~ +_ + 

0.097 0.342 0.327 0.383 
Total intake in Kg per 
1 U0 Kg body weight 2.501 2.501 2.270 2.267 

/ll Digestibility coefficients 
(Percent 

Dry matter 54.19 54.24 56.18 54.38 
+_ + + _+

1.03 1.66 4.05 0.78 
Crude protein 55.86 58.78 52.01 56.49 

+_ +_ +_ +_ 
2.26 1.67 4.91 2.16 

Crude fibre 61 .11 64.21 62.20 54.62 
+_ + +_ t 

1.38 3.52 3.95 2.96 
Ether extract 63.43 75.50 78.79 78.29 

3.29 2.57 2.38 1.36 
Nitrogen free extract 57.38 57.97 59.02 58.16 

+_ +_ + + 
1.68 2.84 4.71 2.43 

''•` Control Ration A =Concentrate -}-Paddy straw 
Experimental Ration B~-:Concentrated-F~°,, added fat+Paddy straw 
Experimental Ration C--~Concentrate~--8% added fat+Paddy straw 

Experimental Ration D ~ Concentrate-{-12~o added fat+Paddy straw 

Gross Energy and Nitrogen Free Extract. A depression of Crude fibre 
digestibil ity on addition of fat in the ration was also reported by several 
other workers (Bohman, 1962; Bradly, 1965; Davison, 1963; Brooks, 
1954; White, 1958; Czerkawski, 1966 and Perry et al. 1976). Some other 
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Table III 

Data on Calcium, Phosphorus, Magnesium and Nitrogen balances 

Control 
Ration 

A 
Ration 

B 

Experimental 
Ration 

C 
Ration 

D 

CAL Cl UM 
Intake (~g/day) 20.70 19.20 19.42 19.80 
Outgo (g/daY) 

Faecal 10.87 9.67 10.69 9.30 
Urinary 1.57 2.48 2.82 5.54 
Total 12.44 12.15 1351 14.84 

Balance (g/day) 8.32 7.05 5.91 4.96 
PERCENT RETENTION 40.07 36.72 30.43 25.05 

+_ + +_ + 
11.38 13.54 10.53 11.23 

PHOSPHORUS 
Intake (g/day) 19.88 19.42 17.72 18.36 
Outgo (g/day) 

Faecal 11.02 10.58 9.77 10.43 
Urinary 1.57 2.49 1.88 1.92 
Total 12.59 13.07 1 1 .65 1 2.35 

Balance (g./day) 7.29 6.35 6.07 6.01 
PERCENT RETENTION 36.67 32.70 34.26 32.73 

+ + + + 
5.68 3.07 7.53 1.35 

MAGNESIUM 
Intake (g/day) 12.77 12.36 12.85 12.65 
Outgo (g/day) 

Faecal 5.74 4.64 5.64 5.66 
Urinary 1.05 1.96 2.12 2.40 
Total 6.79 6.60 7.76 8.06 

Balance (g/day) 5.98 5.76 5.09 4.59 
PERCENT RETENTION 46.82 46.60 39.61 36.28 

+ + + + 
1.55 4.23 1.38 3.50 

NITROGEN 
Intake (g/day) 91.20 '106.20 102.92 102.19 
Outgo (g/day) 

Faecal 42.87 46.84 42.52 41.23 
Urinary 41.07 46.42 42.68 39.1 S 
Total 83.94 93.26 85.20 80.41 

Balance (g/day) 7.26 12.94 17 72 21 .78 
PERCENT RETENTION 7.96 12.18 17.22 21.31 

+ + + +_ 
1.44 1.01 3.58 6.02 
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workers have not found any significant difference in digestion of nutrients 
between the groups with different fat levels in their experimental diets 
(Johnson, 1973; Ward, 1957}. 

Data presented in Table III on mineral and nitrogen balances reveal 
that. as the percentage addition of fat increases in the ration, the per cent 
retentions of minerals (Calcium, Phosphorus and Magnesium) decreases, 
but an upward trend is noted in the case of nitrogen retention. Reason 
for a decreased per cent retentions of minerals as explained by Brooks 
et al. (1954), Davison and Woods (1960, 1963) and Polan et al. (1970) 
is that the presence of high levels of fatty acids produced by triglycerided 
hydrolysis in the rumen promote the formation of calcium and magnesium 
soaps and thus possibly render these minerals unavailable. 

From the foregoing discussion, it can be reasonably concluded that 
the voluntary dry matter consumption, crude fibre digestibility and per cent 
retentions of minerals (calcium, phosphorus and magnesium) decreases 
as the percentage addition of tallow increases from 5 per cent to 12 percent 
in the ration. However, the overall assessment of the result indicate that, 
beef tallow, which is a cheap slaughter house bye product can be added 
in the concentrate mixture for cattle up to a level of 8 per cent withou t 
much adverse effect on palatabil ity and voluntary intake. 

Summary 

An experiment spread over a period of 21 days was carries( out to 
explore the feasibility of incorporating beef tallow in rations containing 
unconventional feed ingredients like Tea waste and Tapioca and to study 
its effect on nutrient utilisation in cattle. It was found that, the crude 
fibre digestibility was significantly decreased as tl~e fortification level of 
fat increases from 5 per cent to 12 per cent and it was concluded that the 
beef tallow can be added in the concentrate mixture for cattle up to 8 
per cent level without much adverse effect on palatability and on 
voluntary intake. 

cry o ~cnnn o 

~°l~" s~~e~o ~~" vormm~mo cL~ra ~c~na~,oEi'1 ca~°I~o~1asb e~o~noe~sur~ 

~~ocmao ~~~~;m c~~~~~m~rn" ~brrsa. 
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