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SUMMARY

In 28 week experiment, eighteen weaned, 6-month old buffalo calves were
randomly divided into three groups of initial average body weight of 122.2, 128.2 and
128.2 Kg for group 1, 2 and 3, respectively. Three experimental rations were
formulated, a control ration contained no fat supplement, ration 2 in which yellow
corn was partially replaced on energy basis by dietary fat and ration 3 in which
dietary fat was added as a surplus to the control ration. The ether extract percentages
were 4.93, 9.41 and 11.80 % for rations 1, 2 and 3, respectively. The used dietary fat
was feed grade yellow grease of poultry collected from poultry slaughterhouse. The
experimental rations were iso-nitrogencus whereas protein content of the fat
containing rations was adjusted by changing the proportions of the ingredients.
Control ration and 2 were iso- caloric but ration 3 was formulated to contain more
energy by adding surplus dietary fat.

Fat substitution or supplement significantly decreased water intake and had no
significant effect on nutrient digestibilities. Calves fed fat containing rations showed
higher (P<0.05) VFA's concentrations but lower molar percentage of acetate than
control. The average daily weight gain (ADG) and feed conversion were better in
calves fed fat. The ADG was 648, Y01 and 873 g/day; dry matter conversion ratio
was 8.085, 7.595 and 8.937; the TDN/ unit gain was 5.135 4.291 and 4.809 and the
DCP/gsin unit was 646, 598 and 496 g/Kg for calves in groups 1, 2 and 3,
respectively.

It was concluded that buffalo calves showed positive response to high fat rations in
terms of feed utilization and growth.
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INTRODUCTION

Supplementation of dietary fat to beef cattle rations is now common feeding
practices in many countries. In Egypt, pre-weaned buffalo calves are raised on high
energy-high-fat diet as buffalo milk contains about 7% fat. If daily milk intake
averaged 4 Kg/day, daily fat intake could be about 300 g/day throughout the entire
suckling period. In most cases, weaned buffalo calves are raised on low fat starter
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and forage which almost results in loss of body weight associated with roughened
hair and scaly skin. These symptoms could be attributed to deficiency in fat and / or
fat soluble vitamins like vitamin A .

Deuel {(1955) reported that when high-fat diets are consumed over an extended
period, animals established a definite enzyme patterns to utilize fat as non specific
source of energy. Therefore, the hypothesis tested in this study was that the
previously adapted pre-weaned buffalo calves for high milk fat intake, can efficientiy
utilize high dietary fat as a non-specific source of energy post-weaning.

The objectives of the present study were to compare fat and carbohydrate as
source of energy in iso- caloric rations and to evaluate the effect of feeding surplus
dietary fat on growth performance and nutrient utilization of post-weaned buffalo

calves.

MATERIALS AND METHODS

Eighteen weaned, 6-month old buffalo calves were randomly divided into three
groups of initial average body weight of 122.2, 128.2 and 128.2 Kg for group 1, 2 and
3, respectively. Animals were fed one of three rations: control, fat substituted ration
or fat supplemented ration.

Control ration was formulated according to the allowance of Ghoneim (1967).
Yellow corn in the control ration was partially substituted by dietary fat on energy
basis in ration 2 to compare fat versus carbohydrate as a source of energy for
growth of buffalo calves. Moreover, fat was added as a surplus to the control ration
DM in ration 3 to evaluate the effect of increasing energy intake from fat on the
growth performance and nutrient utilization by post-weaned buffalo calves (Table 1).

Feed grade yellow grease extracted from the processing of poultry in the
slaughterhouse was used in the present experiment. Protein content of the fat
containing  rations was adjusted by changing the proportions of the ingredients. The
three rations were formulated to be iso-nitrogenous and rations 1 and 2 were
calculated to be iso- caloric but ration 3 was formulated to have more energy due to
fat supplement. The calculated TDON and DCP values of the experimental rations are
shown in Table 1.

Feed and chemical composition of the experimental rations are presented in Table
1. Total intake was biweekly adjusted to the increase in body weight according to the
allowance of Ghoneim (1967). Average dry matter and water intakes are shown in
Table 2,

Animals were fed individually twice daily at 8.00 am and 3:00 p.m. Water was
available during day time. Water intake was measured once a week for all animals.

Calves were weighed once a week during an experimental period of 196 days (28
weeks) before morning feeding and body weight gain was recorded.

Digestion trial, rumen fluid sampling and blood sampling were carried out at the
end of the experimental period. Fecal samples were collected from the rectum three
times per day from all animals for successive 7 days for the determination of nutrient
digestibilities by the acid insoluble ash (AlA) method according to Van Keulen and
Young (1977). Chemical composition of feed and feces were determined according to

A.O.AC. (1984) methods.
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Rumen samples were collected using stomach tube from all animals before and 4 h
after feeding tc determine ruminal pH, total VFA's concentration (Kromann et al.,
1967), ammonia- hitrogen concentration (Conway 1963) and molar proportions of
VFA's (Erwin et al., 1861).

Blood samples were withdrawn from the left jugular vein of all animals before and 4
h post-feeding in heparinized tubes being spent at 5.000 rpm. Plasma total lipids,
triglycerides and cholesterol were determined according to Schalm et al. (1973).

Data collected were statistically analyzed as one-way analysis of variance (SAS
1990) according the following model:

XK=+ Xi + Ei'
where i= 1-3, 1, control, 2 fat substitution and 3 fat supplementation. Significant
differences among treatment means were detected using Duncan's procedure.

RESULTS AND DISCUSSION

Fat substitution allowed to use high proportion of berseem hay in ration 2 (28.48%)
than the control (18.26%) and to reduce the proportion of corn from 45.46% to
19.62%. Proportion of concentrate feed mixture which consisted of about 70%
cereal by-product was increased from 36.26% to 46.71% to adjust the crude protein
content of ration 2. The differences in feed formulation and chemical composition
between ration 3 and control was due to supplementary fat addition. Crude protein
was 1554, 16.84 and 14.40% of ration dry matter for rations 1, 2 and 3,
respectively. The corresponding ether extract percentages were 4.93, 9.41 and 11.80.
The higher CF and ash but lower NFE contents in ration 2 were related to its high
berseern hay content (Table 1).

Table 1. Formulation and chemical composition of the experimental rations

ltem Control Fat substitution  Fat supplement

Ingredients, %

Berseem hay 18.26 28.48 16.98
Concentrate feed mix. 36.28 46.71 33.44
Yellow corn 45.46 19.62 42.51
Grease 0.00 5.19 7.07
Chemical composition, %
DM, % 86.97 86.89 87.82
DM composition, %
OM 90.83 88.33 91.49
CF 14.04 17.69 13.02
EE 4.93 9.41 11.80
CP 16.54 16.84 14.40
NFE 56.32 44.38 82.27

Ash 9.17 11.67 8.51
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Daily dry matter and water intakes are shown in Table 2. Calves fed fat substituted
rations ate less yellow corn but higher berseem hay and concentrate feed mixture
than the control. However, the intake from yellow corn and total DM by group 3 were
higher than control or group 1. .

Fat substitution or supplement significantly decreased drinking water intake as L/Kg
W082 or L/Kg DM intake (Table 2). The relation between dietary fat and drinking
water intake have not been previously studied. However, the lower water intake of fat
fed calves could be an indirect effect of the low heat increment of fat containing

ration.

Table 2. Average dry matter and drinking water intake

Itern Control Fat Fat SE
substitution supplement

Dry matter intake, Kg/day

Berseem hay 0.949 1.520 1.026 -
Concentrate feed mix!,  1.885 2.491 2.022 =
Yellow corn 2.363 1.045 2.572 -

Vit -min. premix 0.011 0.010 0.010 -
(Grease 0.000 0.277 0.427 -
Total 5.208 5.343 6.057 -

Drinking water intake

Lih/day 3305 32.75 31.31 1.12
L/Kg BWO-82 0.4652 0.4302 0.384b 0.015
L/Kg DM intake 6.482 6.138 5.17P 0.20

3,0 peans in the same row having different superscripts differ (P<0.05)
1 Concentrate feed mixture composed of 25% undecorticated cotton seed meal, 30 yellow
com, 35% wheat bran, 4% rice bran, 3% molasses, 2% limestone and 1% commeon salt,

The lower (P<0.05) digestibilities of DM and OM of ration 2 than the control or fat
supplemented rations could not be attributed to fat substitution but it was a result of
the high proportion of hay of relatively lower digestibility of NFE. Digestion of EE, CP
and CF did not significantly differ among the experimental rations (Table 3). The low
CF digestibility of the experiment rations could be attributed to their iow roughage
content but it is interesting to note that dietary fat in the present study had no
significant effect on fiber digestibility by post-weaned buffalo calves. Bendary et al.
(1984} found a depression in CF digestibility by feeding ration containing 8.2% EE to
elder buffalo bullock weighing 350 Kg. However, Zinn (1992) found no effect of
addition of 5% yellow grease on total tract digestion of OM, ADF and starch by beef
cattle. Effects of added fat on nutrient digestibilities depend on source and content of
fiber in the ration ( Davison and Woods 1983, Devendra and Lewis 1974), type and
level of fat (Huffman et al 1992; El-Bedawy st af. 1994a; Elliot ef al. 1995). The
lower TDN wvalue of ration 2 was due to its lower OM digestibility. No significant
difference in DCP content was found among the experimental rations.

The 4 h post-feeding ruminal pH was lower but ammonia-N and VFA's concentrations
were higher than before feeding (Table 4). Effect of sampling time on basic pattern of
rumen fermentation was much greater than effect of dietary treatments.
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Table 3. Nutrient digestibilities and nutritive value of the experimental rations,

ftem Control Fat substitution Fat supplement SE
Digestibility, %
DM 60.888 51.06° 59.84@ 4.12
oM 63.974 52.09P 61.162 3.79
CP 51.38 46.83 49.61 4.08
CF 27.43 20.76 30.20 7.80
EE 87.94 89.09 90.65 1.29
NFE 74.433 55.15€ 65.38b 2.78
Nutritive value, %
TDN 63.51ab 56.500 69.332 3.53
DCP 7.99 7.88 7.15 0.78

a,b.C pMeans in the same raw having different superscripts differ (P<0.05)

Table 4. Rumen liquor parameters ofof buffalo calves fed fat containing rations.

Sampling time Control Fat substitution Fat supplement Mean effect of
(h) sampling time
pH (SE=0.07)

0 time 5.90b¢ 6.102b 6.198 6.06

4h. 5.75C 5.83C 5.91bc 5.83
Total VFA's ,m. eq. /100 mi (SE=0.37)

0 time 3.91¢ 6.05P 6.38ab 5.45

4h. 4.33¢ 6.44ab 7.382 6.05
Ammonia-N, mg/100 m! (SE=0.28)

0 h. 5.38b 5.99b 6.12P 5.82

4 h. 7.214 7.634 7.082 7.3
Acetate, % (SE= 2.67)

0 h. 45 258 40.19ab 35 38bc 40.27

4 h. 39.413b 35.33bC 30.51€ 35.09
Propionate, % (SE=1.36)

0h 25,86¢ 30.462b 30.92ab 2911

4 h. 27.61b¢ 33.208 33.098 31.60
Butyrate (SE= 2.03)

0h 23.328b 20.11P 26.062b 23.16

4 h. 28.562 22.513b 25.72 25.60
Iso-butyrate, % (SE=1.12)

0 h. 2.17 4.64 5.64 3.82

4 h. 2.88 4.53 3.78 3.73
Valerate, % (SE=0.87)

0h 1.59 257 2:22 2,12

4h. 0.76 3.45 4.60 2.04
Iso-valerate (SE=0.44)

0h B i) 0.60 1.35

4h. 0.63 0.97 1.39 0.99

a,b,C peans in the same row or column within each parameter having different superscripts
differ (P<0.05)
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No significant differences between fat substitution and fat supplement in measured
rumen parameters were recorded but calves fed fat containing rations (groups 2 and
3) showed higher (P<0.05) VFA's concentrations than the control which is in contrary
with those reported by White ef a/(1992), El-Bedawy et al. (1994b}) and Maiga et al.
(1995} that fat feeding resuited in minor changes in ruminal pH or concentrations of
VFA's and ammonia. Results in Table 4 also showed that molar proportion of acetate
decreased but propionate, butyrate and minor ruminal volatile fatty acids increased
by feeding fat containing rations specially with fat supplemented ration {group 3).
Higher ruminal molar proportions of propionate but lower acetate was found at 4 h
post-feeding than that before feeding. White ef al. (1992) found linear decrease in
ruminai acetate and linear increase in propionate with increasing fat level in finishing
steer rations.

Plasma total lipids, cholesterol and trigiycerides increased by fat feeding specially
with the group fed surplus fat. The 4 h post-feeding Concentrations of plasma total
lipids and total cholesterol were significantly lower than those before feeding.
However, sampling time had no significant effect on plasma triglycerides. El-Bedawy
et al. (1994a) found no significant differences in before and 4 h post-feeding plasma
lipids of sheep fed fat supplemented diets. The higher bicod plasma lipids might be
due to the inhibition in lipogenic enzyme activities by liver and adipose tissues of
animals fed fat containing rations (Storry 1981).

Table 5. Blood plasma lipid constituents of buffalo calves fed the experimental

rations.
Item Control Fat Fat Mean effect
substitution  supplement  of sampling
time
Total lipids, g/l (SE= 0.29)
Oh 2.10d 4.11ab 4.18a 3.64
4 h. 1.53d 3.15¢ 3.78bc 2.82
Triglycerides , mg/l (SE= 4.29)
Oh 35.29d 58.82b 77.94a 57.35
4 h. 42 65cd 47.06bcd 54.41ab 48.04
Total cholesterol, mg/l (SE= 5.06)
Oh 87.12¢ 140.15b 190.15a 139.14
4 h. 65.91d 101.52¢ 141.67b 103.03

3,6,6,8 Means in the same row or column within each parameter having different superscripts
differ (P<0.05)

Results in Table 6 showed that the average daily gain in weight (ADG) of calves
fed fat supplemented ration (group 3) was higher (P<0.05) than that of either controi
or group 2 and ADG of calves in group 2 tended to be higher than that of control.
However, no significant differences were detected in dry matter, TDN and DCP
intakes between group 1 and 2. The ADG was 648, 701 and 873 g/day for calves in
group 1, 2 and 3, respectively.
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Calves in the three groups showed comparable increase in body weight during the
early weeks of the experiment, then calves fed fat supplemented ration showed the
highest body weight and control group showed the least while calves fed fat
substituted raticn maintained intermediate body weight (Fig. 1). The TDN intake was
comparable between group 1 and group 2 being less than that by group 3. No
significant difference was found in DCP intake among the experimental groups (Table

8).

Table 6. Growth performance of buffalo calves fed the experimental rations.

Iltem Control Fat Fat SE
substitution supplement

Mo. of calves 8 5] 5]

Initial body weight, Kg 122.2 128.2 128.2 8.15

Final body weight, Kg 249 5b 265 78b 299 38 13.7

Experimental period (day) 196 186 196

Gain , Kg 127.3b 137.50 171.1@ 6.5

Average daily gain, g/day 648b 7010 8738 33

DM intake 5.1980 5.333b 6.0482 0.220

TDN intake 3.301P 3.013b 41932 0.134

DCP intake 415.3 420.3 432 1 17.3

Feed conversion ratio

DM 8.0852 7.5953 6.937P 0.19

TDN 5.1352 4.291b 4.8092 0.12

DCP 6462 598P 496¢ 15

4.5.€ Means in the same row or column within each parameter having different superscripts
differ {P<0.05)

Kg

300 ¢
250 -
200 }
1504
1007
50 -

0 2 4 B 3 10 12 12 14 16 182 20 22 24 26
Weeks

Control: no added fat, 1: fat replacing group, 2: fat supplementation group
Figure 1. Effect of fat replacing or supplementation on the development in body
weight of buffalo caives.
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Calves in group 2 showed better (P<0.05) energy conversion ratio as total TDN
required for gain unit. But, DCP conversion ratio was better for group 3 (486 g) than
the other twe groups (646 and 598 g) which might imply that dietary fat have sparing
effect on dietary protein in growing post-weaned buffalo calves. Deuel (1955)
reported that the beneficial effects of high fat diets on pregnancy, lactation and
possibly on growth can probably be largely, if not entirely, ascribed to the improved
caloric efficiency resulting from the associative dynamic effects or the sparing action
of fats on certain phases of protein metabolism. However, these functions are not
necessarily functions of the essential fatty acids of added fat.

The relatively higher ADG and lower TDN intake and consequently better energy
conversion ratio shown by group 2 compared with group 1 (control) might indicate
that post-weaned buffalo calves utilized supplementary fat more efficiently than
carbohydrates as source of energy probably because of that added fat lowers the
heat increment of fat containing ration and hence results in greater energy efficiency
for a given calorie intake.

The significant higher ADG associated with the higher TDN intake for group 3
could indicate the positive response in growth and higher potentiality of buffalo calves
to high dietary fat as non specific source of energy. This high response could be
related to the high fat consumption from suckling milk of 7% fat for 4 month pre-
weaning period followed by feeding high fat ration post-weaning. Deuel (1955)
reported that some of beneficial effects of fat are undoubtedly to be traced to the
establishment of definite enzyme patterns when high fat diets are consumed over an
extended period.
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