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Abstract
India is the highest milk producer in the world, contributing about 17% of the world production. The
annual growth rate in this sector is 4% which is nearly three times that of world. As the agricultural
lands are far decreasing and the human population is far increasing, our aim to improve milk output
should be by way of improving productivity of animals rather than increasing the heads of bovine
population. The pricing of milk throughout India is based on the fat and SNF content. During early
lactation there will be a drop in both of these parameters as the production is increasing. In a state
like Kerala where there is scarcity of roughage, alternative sources to address the low milk fat
syndrome during early lactation are the need of the day
day.. A study was conducted to evaluate the effect
ef
of bypass fat supplementation on milk constituents in crossbred cows in early lactation. 18 early
lactating crossbred cows were selected and divided into 3 groups of 6 each. Animals in group T2 and
T3 were supplemented with 200 gm. and 400 gm. bypass fat respectively for 45days.The
45days.
milk fat and
total solid per cent in animals supplemented with 400 g of bypass fat (T3)
T3) was higher than T2 and T1
at the end of the experiment, but the milk protein per cent was lower in both supplemented group
compared to T1.
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I. INTRODUCTION
Energy is one of the most
st important nutritional factor that limit production in dairy cattle. During
early lactation cows are unable to consume enough energy from the feed to meet their energy demand
for lactation,, results negative energy balance. Addition of concentrates at higher level in ration of high
producing
ducing dairy animals as a strategy for enhancing energy density of ration decreases fibre digestibility
and leads to acidosis. Although, dietary fat has great potential to enhance energy density of the ration,
there are various factors which limit its use in large amounts in ration. The extent of hydrolysis of these
dietary FFA in rumen is very high, which causes reduction of fibre digestibility. Role of bypass fat in
the rations of high producing dairy animals is very crucial for enhancing eenergy
nergy density of
o ration.
Dietary fat, that resists lipolysis and biohydrogenation in rumen by rumen microorganisms,
microorganisms but gets
digested in lower digestive tract, is known as by pass fat or rumen protected fat. But supplementation
s
of
bypass fat during early lactation may alter
ter the composition of milk like fat, protein and solid not fat
content (SNF). Hence this study was conducted to assess the effect of energy supplementation in the
form of bypass fat on milk composition in the early lactating cross bred dairy cattle.
II. MATERIALS AND METHODS
Eighteen healthy crossbred
ssbred cows within 10 to 15 days of lactation were selected from the
University Livestock Farm, Mannuthy. They were divided into three groups of six each, as uniformly as
possible with regard to age, parity, previous lactation yield and body weight are allotted randomly to
experimental rations. All the experimental animals were fed concentrate mixture containing 65 per cent
of total digestible nutrient (TDN)) and 17 per cent crude protein
protein. All the experimental
al animals were fed
as per ICAR (1998)[1] standards for a period of 45 days. The animals in the second (T2) and third (T3)
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group were supplemented daily with 200 and 400 gm of bypass fat respectively. The quantity of feed
given was revised fortnightly according to milk production. The animals were fed twice daily before
milking. Milk samples were collected fortnightly from each animal and analysed for total solids (TS),
protein [2] and fat [3]. The data were analyzed using analysis of variance technique [4] and are
presented.
III. RESULTS
Table 1. Chemical composition of feed and green grass fed to experimental animals, % on DM basis

Parameter

Concentrate mixture

Fodder

Dry matter

92.5

17.08

Crude protein

16.8

8.68

Crude fibre

7.14

34.69

Ether extract

2.19

3.05

Total ash

9.65

10.75

Nitrogen free extract

63.81

42.83

Acid insoluble ash

1.08

1.85

Table 2. Milk fat, protein and total solid per cent of animals maintained on three experimental rations at the end of
experiment

Parameter

T1

T2

T3

P value

Milk fat

3.42±.48a

3.94±.51a

4.96±.53b

.033

Milk protein

2.48±.20b

1.82±.18a

1.76±.17a

.004

Total solids

10.99±1.03a

11.14±1.09a

12.68±1.10b

.004

*mean of six animals . mean values bearing different superscripts within a row differ significantly(P ≤ 0.05)

The per cent chemical composition of the concentrate mixtures and fodder fed to the experimental
animals are presented in the Table 1. The CP content of the concentrate mixture was 16.8 per cent while
that of fodder used for feeding was 8.68 per cent on dry matter basis. The total solids, fat, and protein of
the milk collected fortnightly from experimental animals are given in Table 2. The average milk
composition was 3.42, 3.94and 4.96 per cent of fat; 2.48, 1.82 and 1.76 per cent of protein and 10.99,
11.14 and 12.68 per cent of total solids for animals of group T1, T2 and T3 respectively.
From the table 2, it can be concluded that the milk fat and total solid per cent in animals
supplemented with 400 g of bypass fat(T3) was higher than T2 and T1 at the end of the experiment, but
the milk protein per cent was lower in both supplemented group compared to T1. During early
lactation, 400g bypass fat supplementation improved the milk fat and total solids in crossbred dairy
cows.
IV. DISCUSSION
The average fat per cent in the milk from animals of group T1, T2and T3 were 3.42, 3.94and 4.96
per cent respectively. The increase in milk fat content in supplemented group cows was due to
availability of more fatty acid (SFA and USFA) to the mammary gland and their incorporation into milk
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fat [5].Comparable values of 4.32 per cent and 4.06 were reported by [6] and[7] respectively in the
cross bred dairy cattle in early lactation. In agreement to the present result, [8] , [9],[10] and [11]
observed an increase in the milk fat per cent in cows fed with protected fat. However [12] reported a
decrease in milk fat content and yield when lactating cows were fed diet supplemented with tallow at 3.1
per cent.
The average total solids (TS) in the milk from the animals of the group T1, T2 and T3 were 10.99,
11.14 and 12.68 per cent, respectively. The observed values of TS are comparable with the values of
12.56 and 12.9 per cent as reported by [6] and [13] respectively in lactating crossbred cows of
University Livestock farm.
The average protein content of the milk from the animals of the group T1, T2 and T3 were 2.48,
1.82 and 1.76 per cent, respectively. Similar to this result [14] reported a decrease in milk protein when
early lactating cows were fed with supplemental fat at the level of 2.8 per cent in the diet. But
bibliography [15] observed an increase in the milk protein percentage with the corn supplementation in
cows fed alfalfa legume as sole roughages.
From the overall evaluation of results obtained during the course of the investigation it could be
concluded that the dietary supplementation of bypass fat in early lactation altered milk composition
significantly. Supplementation of 400 g bypass fat improved milk fat and total solid percent during early
lactation where as milk protein percent was lower in both supplemented group.
BIBLIOGRAPHY
[1]
[2]
[3]
[4]
[5]
[6]
[7]
[8]
[9]
[10]
[11]
[12]
[13]
[14]
[15]

ICAR (1998), Cited in Nutrient Requirements of Livestock and Poultry by S. K. Ranjhan, (2nd Ed.), Indian Council of
Agricultural Research, New Delhi. 5p.
AOAC (1990), Official Methods of Analysis, (15th Ed.), Association of official analytical chemists, Washington, D.C,
587p.
IS: 1224 (1977), Determination of fat by Gerber’s method. Part I. Milk (first revision), Indian Standards Institution,
New Delhi, 18 p.
Snedecor, G.W. and Cochran, W.G. (1994). Statistical Methods (8th Ed.). The Lowa State University press, Ames,
IA. 314p.
Gulati, S.K., Garg, M.R., Serashia, P.L., Scott, T.W.(2003) Enhancing milk quality and yield in the dairy cow and
buffalo by feeding protected nutrient supplements. Asian Pacific Journal Clinical Nutrition 12: S61–63
Sathian, C. T. (2001), Somatic cell count and its influence on the quality of milk in crossbred cows, Ph.D. Thesis,
Kerala Agricultural University, Trichur, 109p.
Joseph, S. (2005), Effect of urea as a source of rumen degradable protein on milk production of cross bred cows in
early lactation, M. V. Sc. Thesis, Kerala Agricultural University, Thrissur, 87p.
Sklan, D., Moallem U and Folman Y. (1991) Effect of feeding calcium soaps of fatty acids on production and
reproductive responses in high producing lactating cows. Journal of Dairy Science.74:510-517
Mishra, S., Thakkur S. S., and Rakesh, R. (2004), Milk production and composition in crossbred cows fed calcium
salts of mustard oil fatty acids, Indian J. Anim. Nutr., 21, pp. 22-25.
Barley, G.G. and Baghel, R.P.S. 2009. Effect of bypass fat supplementation on milk yield, fat content and serum
triglyceride levels of Murrah buffaloes. Buffalo Bull., 28(4):173-175.
Sirohi, S.K., Walli, T.K. and Mohanta, R.K. 2010. Supplementation effect of bypass fat on production performance of
lactating crossbred cows. Indian J. Anim. Sci., 80(8): 733-736.
Onetti, S. G. and Grummer, R. R. (2004), Response of lactating cows to three supplemental fat sources as affected by
forage in the diet and stage of lactation: a meta analysis, Anim. Feed Sci. Technol., 115, pp.65-82.
Hareesh, P. S. (2007), Effect of dietary supplementation of organic chromium in lactating cows, M.V.Sc. thesis,
Kerala Agricultural University, Thrissur, 73p.
Hoffman, P. C., Gruymer, R.R.,Shaver, R. A., Broderick and Drendell, T. R. (1991), Feeding to early supplemental
fat and un degraded intake protein lactation dairy cows, J. Dairy Sci., 74, pp. 3468-3474.
Reis, B. San Emeterio, F. Combs, D. K. Satter, L. D. and Costa H. N. (2001), Effects of corn particle size and source
on performance of lactating cows fed direct-cut grass-legume forage, J. Dairy Sci., 84, pp. 429–441.

@IJAPSA-2016, All rights Reserved

160

