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The present study was planned to cope with feed scarcity issue using bypass fat as a non-conventional feed resource. Twenty-
four early lactating indigenous dairy animals comprising of twelve Nili-Ravi buffaloes and twelve Sahiwal cows were selected
to determine the effect of bypass fat supplementation on daily milk yield, milk composition and change in body weight. These
animals were randomly distributed in to four groups (Go, Gi, G, andGs) having similar parity and milk yield. All the
experimental animals were fed with basal ration (Trifolium alexendrinum + wheat straw) and concentrate in equal proportion
(3kg day*animalt) in addition to 0, 250, 350 and 450g bypass fat animal*day, respectively. Data collected for each treatment
was analyzed under completely randomized design using MINITAB (2000) and the mean was compared using the Tukey’s
test (P<0.05). The data revealed a significant effect (P<0.05) on milk production and 3.14 kg day* more milk was produced in
group G2 compared to control group. Fat corrected milk yield was also enhanced (P<0.05) from 8.25 (Go) to 12.36 kg day™
(G2). Milk composition in the sense of fat percentage was also improved [5.25 (Go) to 5.78 (G>)] significantly. While average
protein content, SNF% and total solids% remained unaffected. Similarly, change in body weight was non-significant. Milk
value (Rs./day) was significantly (P<0.05) increased from 512.25 to 747.75 in the group Goto G2. Form present finding it could
be concluded that dietary supplementation of bypass fat in indigenous dairy animals is a better option to increase the milk yield

without compromising milk quality and animal health.
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INTRODUCTION

Buffalo and cow are the key dairy animals which contribute
about 60.85% and 35.92%, respectively, of total milk
production in Pakistan (Economic Survey, 2016-17), to fulfill
the country’s needs. Dairy animals at the time of early
lactation required more nutrients for their body needs and to
maintain their health status. Commonly the lactating animals
at early stage remain in negative energy balance because of
insufficient supply of nutrients rich feed, which leads to an
altered metabolic state which is associated with poor fertility
and body weight loss (Fenwick et al., 2008). In Pakistan
vegetable oil is used by local dairy farmers to fulfil the energy
requirement of animals. This oil may cause the physical and
chemical changes in fermentation process and reduction in
fibre digestion. In addition to this, ruminants have a very
specific digestive system that would not tolerate the presence
of oil in rumen and hence this energy feed must be able to stay
inert to be digested in the later part of the system. To improve
the energy availability to early lactating dairy animals bypass
fats are the alternative sources which may not interfere with
the process of fermentation and fiber digestion in the rumen.
Fats are made inert by treating them with some salts e.g.
calcium soap/salt of long chain fatty acid, which made a type

of rumen bypass fat especially for high milk-yielding dairy
animals.

Gargouri et al. (2006) found the positive effects of feeding
calcium (Ca*) salt of fatty acids (FASs) on dairy animals in
early lactation. They observed maximum response with the
addition of 150-300g day™ of bypass fat in dairy animal’s
ration. Maeng et al. (1993) reported that feeding 3% bypass
fat to dairy cows enhanced the milk production from 18.88kg
day? to 22.48kg day. Similarly, improved milk yield was
achieved by providing poly unsaturated FAs (calcium-fatty
acids) to lactating cows (Reis et al., 2012; Rabiee et al., 2012).
However, there was no adverse effect observed on nutrient
usage by supplementing calcium soap up to 800-1000g day*
on dry matter bases (Alexander et al., 2002). Keeping in the
view of previous studies it was hypothesized that bypass fat
could reduce the effect of negative energy balance and
enhance the milk yield without any negative effect on milk
composition. The present study was designed to assess the
response of lactating cows and buffaloes in terms of their milk
production and composition against bypass fat
supplementation.
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MATERIALS AND METHODS

The research was directed at Livestock Research Station,
University of Agriculture Faisalabad, Pakistan. In this study,
twenty-four (n=24) early lactating indigenous dairy animals
with twelve Nili-Ravi buffaloes and twelve Sahiwal cows
having similar parity and same level of milk production were
selected and randomly distributed into four groups (Go, G1, G2
and Gs) with six animals per group. All the farm level safety
measures were done in sense of deworming and vaccination.
The experimental dairy animals were distributed in an
individual stall with similar climatic situation of that shed.
All the experimental animals were fed with basal ration
(Trifolium alexendrinum + wheat straw) ad libitum twice
daily. Fresh water was provided thrice daily and concentrate
was supplemented @ 3kg animal™? before every milking.
Bypass fat was offered as an energy source with Og day*
animal™? in group G, 250g day* animallin G;, 350g day
animal™ in G, and 450g day* animal™* in Gs in concentrate,
respectively.

All the animals in this research trial were weighed just before
the starting of the experiment and thereafter on weekly bases
to determine the change in body weight. Daily (morning +
evening) milk production was recorded. For analysis of milk
composition, composite milk (250 ml) of two consecutive
milking (morning + evening) per animal was collected weekly
and analyzed in dairy laboratory of Institute of Animal and
Dairy Sciences.

Proximate analysis of concentrate along with bypass fat is
showed in Table 1. DM% was determined by drying the
sample at 110°C, while ash was determined by combustion at
550°C for 6h (AOAC, 2005). Fat was determined through
Soxlect apparatus by extraction with ether. Nitrogen contents
were found by following Kjeldahl method and protein% was
calculated by multiplying with factor 6.25. Milk fat percent
was determined by Gerber method and milk protein% was
determined by Kjeldahl method (Davide, 1977). While,
Fleischmann’s formula was followed to determine total solids
and solid not fat (SNF).

Data collected for each treatment was analyzed under
completely randomized design using MINITAB (2000) and
the mean was compared using the Tukey’s test (P<0.05).

Table 1. Approximate analysis of concentrate along with
bypass fat offered to animals in different groups

(%).

Nutrients Go G G Gs
Dry matter 86.06 87.54 89.01 90.05
Crude protein 18.60 17.32 15.29 15.20
Ether extract 03.40 04.30 05.10 05.70
Crude fiber 05.25 04.50 04.30 04.20
Ash 05.16 06.13 07.44 08.30
RESULTS

The research data obtained from experimental animals
revealed that average milk production was increased in all the
experimental groups except Go. Group G2 (9.97+0.15) showed
significantly (P<0.05) higher milk production as compared to
remaining groups (Table 2). Average milk fat% was
significantly (P<0.05) increased in all the bypass fat
supplemented groups and Gs (5.78+0.053) showed highest
fat% as compared to other treatments. Average 4% fat
corrected milk (FCM, kg day™?) production was improved
(P<0.05) in the group with higher level (350 g animal™) of
bypass fat compared to remaining groups. While protein, SNF
and total solids percent showed non-significant results in all
the experimental groups. Average weight gains also showed
non-significant improvements in all the experimental animals.
Cost of kg milk production was different in different groups
(Table 3).

Table 3. Effect of bypass fat supplementation on cost of
milk production.
Parameter

Experimental treatments
Go G1 Gz Gs
Feeding Cost (Rs./day) 285.00 335.00 340.00 375.00

Milk yield (kg/day) 6.83¢ 017" 9972 7.77¢
Milk value (Rs./day) ~ 512.25 687.75 747.75 582.75
Milk Cost (Rs./kg) 4173 3653 3410 48.26

Go, control group; Ga, bypass fat supplementation 250g; Gz, bypass
fat supplementation 350g and Gs, bypass fat supplementation 450g;
Mean values in same row with different superscripts differ
significantly (P<0.05).

Table 2. Effect of bypass fat supplementation on milk yield and composition.

Parameter Experimental treatments
Go G G2 Gs

Avg. Milk yield (kg/day) 6.83+0.130¢ 9.17+0.230° 9.97+0.1502 7.77+0.110°
Avg. FCM (kg/day) 8.25+0.019¢ 11.21+0.019%® 12.36+0.0192 9.93+0.019°
Avg. Fat (%) 5.25+0.053¢ 5.41+0.053¢ 5.58+0.053° 5.77+0.0532
Avg. Protein (%) 4.39+0.150P 4.47+0.150° 4.74+0.150° 4.50+0.150%
Avg. SNF (%) 9.60+0.321® 9.80+0.321%® 9.66+0.321° 10.10+0.3212
Avg. Total Solids (%) 14.84+0.346° 15.16+0.346% 15.23+0.346" 15.85+0.3462
Avg. Weight (kg) 460.16+24.002 453.56+24.00? 451.84+24.002 433.50+24.00%®

Go, control group; Gy, bypass fat supplementation 250g; Gz, bypass fat supplementation 350g and Gs, bypass fat supplementation 450g;
Mean values in same row with different superscripts differ significantly (P<0.05).
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Supplementation on milk yield

The maximum milk cost (Rs. 48.26) was observed in the
group Gz and lowest cost (Rs. 34.10) was found in group Go.
The milk cost between group Gi (Rs. 36.53) and G2 (Rs.
34.10) did not showed any significant difference.

DISCUSSION

A positive relationship was observed among milk production,
FCM vyield and bypass fat intake up to 350g bypass fat
supplementation. These results are supported with kirovski et
al. (2015), they observed that the level of milk production
enhanced in the group where 300g cow day™* bypass fat was
supplemented. Nasim et al. (2014) identified that rumen
bypass fat and vegetable oil supplementation increased milk
fat percentage with respect to control. Bypass fat feeding
reduces the chances of negative energy balance in early
lactation or at peak yield and it also improves efficiency of
fatty acids absorption which ultimately increase the milk
production. As explained in another study that feeding more
energy and bypass fat to animals increase the energy density
of feed which reduce the chance of negative energy balance
(Rajesh et al., 2014). Souza et al. (2014) also observed that
2850Kcal ME/Kkg dry matter intake was highly admirable to
improve milk yield because it improved the lactation curve.
Lactation length was improved by the bypass fat
supplementation might be due to high energy intake and effect
of lower stress during early lactation (Tyagi et al., 2010)
enhanced lactation length also increases the overall milk
production. It is also recommended by previous studied that
bypass fat supplementation improved milk yield (Gowda et
al., 2013; Mobeen et al., 2017).

Similarly, milk fat% was enhanced by feeding bypass fat to
animals as mentioned by Gulati et al. (2003) that dramatic
increase in milk fat% was observed by feeding bypass fat to
dairy animals. Barley and Baghel (2009) found significant
increase in milk fat percentage through bypass fat feeding to
buffaloes up to five weeks of experimental period. Increase in
milk fat is due to more availability of readily absorbable fat at
intestine which is not degraded or modulated in rumen due to
its inert nature. Inert fat addition in the diet effectively
increased the milk and fat yield in crossbred dairy cows (Garg
et al., 2012). But another study concluded that addition of
rumen inert fat in the dairy cow’s ration did not showed any
significant results on milk composition including lactose
contents, solids not fat and total solid (Wina et al., 2014).
Average protein (%), total solids (%), SNF (%) and body
weight gain showed non-significant (P>0.05) results among
the experimental groups. Similar protein% among the
treatments was also reported by Gulati et al. (2003). No
significant effect was observed on total protein and solids (%)
in study of Lohrenz et al. (2010) by rumen protected fat
supplementation. Wrenn et al. (1978) fed bypass fat
supplemented feed to lactating cows for 18 weeks postpartum,
they also found no differences in milk protein. Hosam (2011)

experienced the similar results by finding no difference in
average protein contents by feeding bypass fat supplemented
diet. No significant improvements observed on milk protein
and total solid (%) and by supplementation of bypass fat
(Sharma et al., 2016). Brundyn et al. (2005) found that bypass
fat feeding in sheep has no significant effect on live weight
gain compared to control group. Wadhwa et al. (2012) found
increase in weight of cows by inert fat feeding but the
difference was nonsignificant.

Maximum feeding cost (Rs. /day) was noticed at bypass fat
supplementation level of 450g (Rs. 375.00) and minimum in
control group (Rs. 285.00) while highest milk cost (Rs. /kg)
was observed at supplementation level of 4509 (Rs. 48.26)
and lowest at 350g (Rs. 34.10). The improvement in
profitability was noticed in all the fat fed groups except at
supplementation level of 450g and maximum profit was
obtained at 3509 i.e. 31.40% more profit than control group.
An extra profit of about Rs. 34.50/day was gained with the
increasing of milk production by Naik et al. (2009). Similarly,
about Rs. 39.66/day profit was achieved by improving the
productive efficiency with bypass fat feeding in previous
studies (Nawaz et al., 2007; Parnerkar et al., 2010). Igbal et
al. (2012) also stated the positive response in milk production
and profitability by bypass fat feeding to lactating animals.

Conclusion: It was concluded that bypass fat
supplementation at the rate of 350g per day is economical
with significant improvements in milk yield and fat% without
compromising the milk composition and weigh gain of
indigenous dairy animals.
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