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Abstract

Aim: To investigate the effect of pre-partum prilled fat feeding on dry matter intake (DMI), energy balance and milk
production in Murrah buffaloes.

Materials and Methods: Advance pregnant Murrah buffaloes were either received a dietary supplement of prilled fat at
100 g/day for 35 days pre-partum and at 150 g/day for 95 days post-partum (supplemented group [SG]) or did not receive fat
supplement (control group [CG]). DMI and the yields of milk and milk component were measured. A body condition score
(BCS) was recorded. Energy balance and gross feed efficiency (GFE) were calculated. DMI and BCS were recorded and milk
yield (MY), fat, protein, lactose, solid not fat, energy balance were measured. The fat corrected milk yield was calculated.

Results: The DMI was non-significant between groups and periods of study. BCS of buffaloes improved in the SG than CG
(p<0.01). The energy intake in terms of total digestible nutrients (TDN%), TDN intake, digestible energy (DE), metabolizable
energy/kg of milk, DE of milk, net energy, and GFE were higher (p<0.01) in SG during post-partum period. Crude protein
intake was statistically similar in both the groups. MY was higher (p<0.01) in SG than in CG during 95 days of early lactation.
Milk fat, fat corrected MY was higher (p<0.01) in SG however protein, lactose and solid not fat content did not varied between
the groups. The feed efficiency of the SG was higher (p<0.01) than the CG during the post-partum period.

Conclusion: It was inferred that prilled fat supplementation augments energy balance and milk production in transition

Murrah buffaloes.
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Introduction

The transition period is a critical determinant
of both productivity and profitability of a dairy farm.
During this period, hormones and metabolites sig-
nificantly alter to mobilize the body reserves to meet
energy requirement of fetus and lactogenesis. Freshly
calved high yielding dairy animal cannot meet energy
requirements by routine feeding practices and have
to mobilize body energy reserves resulting in loss of
body weight which is further attenuated by the gap in
feed intake and peak milk yield in early lactation [1].
The energy content of the diet can be increased during
transition period by providing energy density ration
through incorporation of fat in the diet of cows [2].

Various forms of bypass fat including Ca salt of
fatty acid have been found effective to augment ani-
mal productivity without any adverse effect on feed
intake in cows and buffaloes [3-5] without affecting
rumen cellulolytic bacterial activity [6]. Liquefying a
mixture of fatty acids having high saturated fatty acid
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content and spraying the mixture under pressure into a
cooled atmosphere, results in a dried prilled fat that is
inert in the rumen and does not alter rumen fermenta-
tion. Prilled fat is a bypass fat that does not affect feed
intake, and is broken down in the intestine by lipase
enzyme and enhances milk production performance in
cows and buffaloes [7,8].

To the best of our knowledge, the information
on the beneficial effect of prilled fat supplementation
in relation to improvement in energy balance during
transition period, if any is lacking in Murrah buffaloes.
The supplementation of prilled fat at this crucial stage
may improve the milk production through increase in
energy balance of buffaloes. With this hypothesis, the
present investigation was undertaken to measure feed
intake, body condition score (BCS), energy balance,
and milk production performance of Murrah buffaloes
supplemented with prilled fat during the transition
period.

Materials and Methods

Ethical approval

The experimental protocol was duly cleared by
the Institute Animal Ethic Committee.
Experimental
Animals and experimental design

The experiment was conducted on 14 advanced
pregnant Murrah buffaloes in the second parity
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at - 35 days pre-partum. The buffaloes were selected
based on most probable production ability range
1903-2218 kg. Experimental buffaloes were stall fed
and managed in an asbestos roof shelter with brick
floor. Buffaloes were equally divided into two groups
as control (CG; body weight 570-744 kg) and supple-
mented buffaloes (S-group; 529-760 kg) and were fed
green fodder (berseem/sorghum/maize), wheat straw
and concentrate mixture in the ratio of 60:40 in the
morning at 9:30 am. Experimental buffaloes received
prilled fat at 100 g/day during the pre-partum period
and at 150 g/day for a period of 95-day post-partum.
The amount of green fodder given and leftovers were
weighed at weekly intervals, and dry matter intake
(DMI) was calculated. The composition of concen-
trate mixture and chemical composition of feed is
presented in the Tables-1 and 2. The buffaloes were
hand milked twice a day in the morning (6 am) and
evening (5:30 pm) and milk yield (MY') was recorded
daily.

Sample collection and analysis

BCS was recorded by observing the fat deposi-
tion by five-point scale method with the help of an
attendant [9]. Milk samples were collected and ana-
lyzed for fat, protein, lactose and solid not fat (SNF)
by milkotester (M/S Meganetco). The detail of pro-
portions of different ingredients in the diet and their
nutrient compositions is given in Tables-1 and 2.
Energy balance in terms of total digestible nutrients
intake (TDNI), TDN%, crude protein intake (CPI),
digestible energy (DE), metabolizable energy (ME),
net energy (NE) and ME/kg of milk, DE/kg of milk
was calculated using the following formulas:

DE (Mcal/kg) = 0.04409 x TDN (%)

ME (Mcal/kg) = 1.01 x DE-0.45

NE (Mcal/kg) = 0.0245 x TDN (%) — 0.12

Table-1: Physical composition of concentrate mixture.

Ingredients Percent part

Maize 33
Groundnut cake 21
Mustard cake 12
Wheat bran 20
Deoiled rice bran 11
Mineral mixture 2
Common salt 1

Table-2: Chemical composition of feed offered
(%DM basis).

Parameters Concentrate Green fodder Wheat straw

DM 91.70 16.72 90.20
oM 91.15 88.93 91.58
Cp 20.20 8.68 3.11
EE 3.87 2.02 1.31
NDF 37.12 52.48 77.9
ADF 13.36 33.05 50.35
Ash 8.85 11.07 8.42

DM=Dry matter, OM=0rganic matter, CP=Crude protein,
EE=Ether extract, NDF=Neutral detergent fiber, ADF=Acid
detergent fiber

Feed efficiency (FE), gross FE (GFE) and energy
corrected milk was determined [10]. The fat corrected
MY (FCMY) was calculated using formula = (0.4 X
MY + 15 fat)/1.3 [11].

Statistical analysis

The analysis of variance (two-way) was carried
out using Sigma stat32 program. The comparison
between the groups (control vs. supplemented) and
periods (pre-partum, day of parturition, post-partum)
was carried out and the mean and standard errors were
calculated. A pearson correlation matrix among vari-
ous parameters is presented in Table-3.

Results

The postpartum body weight of SG buffaloes was
significantly (p<0.01) more and the decline in body
weight on day of parturition was less in comparison to
CG (Table-4). The post-partum BCS score increased
(p<0.01) in SG over the CG. DMI varied between the
group (p<0.03) and periods (pre-partum, parturition,
post-partum) of study (p<0.01). The interaction of
group x period was significant (p<0.01). Buffaloes of
SG consumed more DMI (p<0.01) than the CG during
pre-partum period however post-partum DMI changes
between the group were non-significant. TDNI was
more by 2 kg/day in SG (p<0.04) than the CG (Table-5).
The DE and ME were more in SG (p<0.01) than the
CG. ME/kg of milk and DE of milk was higher in SG
(p<0.01) as compared to CG buffaloes. The NE was
significantly lower in the CG (p<0.01) than the SG.
The buffaloes of SG consumed more TDN (p<0.01)
than the CG, however, CPI was numerically less in SG.
GFE and FE were more in SG (p<0.01) in comparison
to CG. MY increased significantly (p<0.01) at 2 kg/day
during different weeks of the experiment (p<0.01) in
SG in comparison to CG (Table-6). Energy corrected
milk was more (p<0.01) in the SG (at 2.47 kg) than
the CG. The milk fat and FCMY was higher by 6%
and 23% in the SG (p<0.01) as compared to CG. Milk
protein, lactose and SNF contents varied non-signifi-
cantly between the groups, changes in fat, protein and
lactose were non-significant between week and animal
(p<0.01; Table-6). BCS was positively correlated with
DMI (r=0.214, p<0.01) and MY (r=0.315, p<0.01).
However, no correlation was observed between DMI,
MY and milk fat content (Table-3).

Discussion

The improvement in MY in SG could be
attributed to higher ME and TDNI and is in agreement

Table-3: Post-partum correlation coefficient (r) among
BCS, DMI and MY.

Parameters Correlation Significance
coefficient (r)

BCS versus DMI 0.214 p<0.05

BCS versus MY 0.315 p<0.05

BCS=Body condition score, DMI=Dry matter intake,
MY=Milk yield
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Table-4: Mean body weight, BCS and DMI during different periods of experiment in buffaloes.

Parameters Pre-partum

Day of parturition

Post-partum

CG SG

SG CG SG

Body weight (kg) 652.80+20.19 655.55+38.99 598.57+19.31 611.85+38.84 584.16°+19.15 625.35°+37.70
BCS 2.84°+0.18 3.21°%0.19 2.21°+0.15 2.51°+0.19 2.350+0.13 3.40°%0.16
DMI (kg/day) 15.16°£0.17  15.61°%0.07  14.73°+0.06  15.18°+0.08  16.68°+0.14 16.73%+0.13

Different superscripts (a, b, c) differ (p<0.01) in a row. CG=Control group, SG=Supplemented group, BCS=Body

condition score, DMI=Dry matter intake

Table-5: Energy intake of feed and milk energy balance
in control and prilled fat supplemented buffaloes.

Particulars CG SG
TDNI (kg/day) 9.522+0.13 11.43%+0.43
TDN (%) 59.432+£1.62  69.29°%+0.11
CPI (kg/day) 1.86+0.08 1.77+0.09
DE (Mcal/kg) 2.622+0.07 3.05°+0.01
ME (Mcal/kg) 2.192+£0.07 2.64°+£0.01
ME/kg of milk 0.842+0.22 0.99°+0.01
DE of milk (Mcal/kg) 1.032+£0.03 1.22+0.80
NE (Mcal/kg) 1.342+0.04 1.58°+0.01
GFE 0.852+0.01 0.99°+0.02
% FE (kg milk production/  66.092+1.18  77.74°+1.79
100 kg DMI)

Different superscripts (a, b) differ (p<0.01) in a row.
FE=Feed efficiency, TDNI=Total digestible nutrients
intake, CPI=Crude protein intake, DE=Digestible energy,
ME=Metabolizable energy, NE=Net energy, CG=Control
group, SG=Supplemented group, GFE=Gross feed
efficiency, DMI=Dry matter intake

Table-6: Mean milk yield and composition changes in
control and prilled fat supplemented buffaloes.

Attributes CG SG

Milk yield (kg/day) 10.87°+0.21 12.85+0.32
ECM (kg/day) 14.032+0.28 16.50v+0.41
FCMY (kg/day) 12.96°+0.27 15.99°+0.44
Fat (%) 7.482+0.09 7.93+0.10
Protein (%) 3.56+0.05 3.54+0.04

SNF (%) 9.57+0.12 9.56+0.11

Lactose (%) 5.61+0.05 5.62+0.04

Different superscripts (a, b) differ (p<0.01) in a row.
CG=Control group, SG=Supplemented group,
ECM=Extracellular matrix, FCMY=Fat corrected milk yield,
SNF=Solid not fat

with the earlier findings in cows [4,12,13] and buffa-
loes [8]. The net increase in MY was higher (18%) in
this study than the 10% increase in MY reported in
buffaloes fed with prilled fat at 75 g/day for 45 days
and 150 g/day for 75 days in early lactation [8]. This
also indicates that pre-partum feeding was more effec-
tive in eliciting the higher milk production response
than feeding in early lactation. Prilled fat feeding also
augments MY in crossbred cows [14,15]. The higher
milk fat content in SG was due to elevated saturated
and unsaturated dietary fatty acids being directly
incorporated in milk fat after absorption from the
intestine [16]. The non-significant effect of prilled fat
feeding on milk lactose, SNF, protein has also been
reported by researcher in bypass fed cows and buf-
faloes [2,6,17,18]. The higher values of ME, TDNI,

TDN%, DE and NE values in SG suggest role of
prilled fat in improving the energy balance and more
partitioning of nutrients to mammary gland leading to
higher yields. The increased energy density of ration
reduced the deleterious effect of negative energy bal-
ance as indicated by higher ME and DE/kg of milk in
SG over the CG. It was also evident from higher FE
and GFE observed in this study and reported earlier
in lactating animals [8,18]. This could be the reason
of a significant increase in BCS of SG buffaloes than
the CG [17,19]. The higher pre-partum DMI intake
(p<0.01) in SG than the CG and a non-significant
effect on post-partum DMI intake observed in this
study is in agreement with earlier reports [20,21]. The
results of the present study reveal that the supplemen-
tation of prilled fat improves energy balance during
advance pregnancy which in turn causes higher MY
in ensuing lactation [22]. In addition to this, milk fat
%, FCMY and energy corrected MY increases due to
improved BCS.

Conclusion

Supplementation of prilled fat during pre-partum
(at 100 g/day) and post-partum (at 150 g/day) period
resulted in a significant increase in MY and milk fat
content concomitant to increase in BCS and energy
balance without affecting milk protein, lactose, SNF
and DMI in Murrah buffaloes.
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