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SUMMARY

The effect of different sources of energy (protected fat and carbohiydrate) on rumen function,
nutrient digestibility, weight gain and physical-chemical characteristics of meat were studied on
twenty Lybian adult rams in averaged age 1.5 year. Animals were divided into two homogenous
groups. Rams of the first group (served as control) fied barley grains , barley straw , aifar alfa hay (T1)
while rams of the second group fed barley grains barley straw, alfr alfa hay and calcium salt of corn
oil fatty acids (T2). The two diels were formulated to contain the same energy and protein content,
Four rams from each group were slanghtered-after 120 days from the start of experiment.

Feeding on diet 2 (T2) had no significani effect on ruminal volatile fatty acids, pH, buffering
capacity and ammonia nitrogen concentration. Meanwhile digestibilities of organic matter (OM]}, crud
protein (CP), crud fiber {CF), and ether extract (EE) and nitrogen free extract {NFE) were higher
(P<0,05} in T2 compared to T1, The rams in T2 showed higher (P<0.05) growth rate correspondingly
better feed . efficiency, as will as a higher dressing percentage (P<0.05) than T1 (52.15% vs.44.96%).
Physical characteristics of meat ( pH values and cooking loss %) were similar in the two groups. The
significant differences {P<0.03) in chemlcal composition of longissimus dorsi muscle were found in fat’
and ash percentages only in T2 .
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INTRODUCTION

Sheep in many countries are considered as the main favorable source of red meat. They are
characterized by their ability fo convert low quality feed into proteins of high biological value and
digestibility, but even though this is true, many management systems do not guarantee an adequate
growth rate (Penedo ef al., 1988).

Supplementing diets of ruminants with fat permits’ greater energy consnmpiion especially when
dry matter intake is limited by rumen capacity fargting to ‘achieve the required energy intake.
(Kronfeld, 1976 and Brumby ef af,, 1978).

Addition -of vegetable oil in Feed rations can modify the amino acid proﬁle of meat and depot fat
(Rumsey er al,, 1972; Westerling and Hedrick, 1979; Busloom er al., 1981; Larick and Turner, 198%;
Lough et al., 1992; Aharoni et al., 1995 and Preziuso et af,, 1999).However, more than 5% fat in diets
has found to reduce feed intake and growth performance (Haaland ef af., 1981) :

To prevent unfavorable effect of fat intake on remen fermeniation recent Ca- soaps of long chain
fatty acids was utilized. These protected fats are insoluble at normal rumen pH arid are thus inert
towards fermentative digestion (Chalupa ef af., 1986). In the abomasum they are converted by acid to
free fatty acids and calcium ions. The fatty acids are then absorbed efficiently in small intestine
(Schneider et al., 1988).

In desert or new reclaimed lands, otilization of fat in sheep dlets may be one of the alternatives to
cover enetgy requirements and inhance growth rate.

Accordingly, the objectives of this study were to evaluate the use of calcium salts of Iong chain fatty
acids as a source of energy, on rumenfunction parameters, food digestibility, growth rate dressing
percentages and some physical and chemical characteristics of meat.

MATERIALS AND METHODS

Twenty adult rams of local breeds of Lybia had an average 35£3.14 kg weight and 18 months age
were tandomly divided into two equal groups (n=10) fed jsocaloric and iso protien rations according to
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NRC (1988) and were assigned in digestion cages. The first group (T1) served as control and was fed
ration containing 450 g barley grains, 1258 alfa alfa hay and 200 g barley straw. The second group
(T2) was fed 300 g barley griins, 215g alfa alfer hay; 200 g barley straw and 70'g calcium salt, The
procedure for the preparation of calcium sali is as follow; 100g of comimercial corn oil , was added
13.6 g of calciom hydroxide and 150 & of water and stirred, Fifty mg of 0.5 % lipase derived from
Psudomonas Fluorscens (Amano Pharmaceutical Co., Ltd)) was added to the mixture and stirred to
gel. After standing for 3-5 hrs, the gel separated into liquid and solid. The calcium salt obtained from
the solids was air dried at rcom temperature for 7 -8 hrs and crashed. The energy value and calcium
soap were 7.8 cal/g and 7% respectively. Rations were offered once'daily at 08.00 h, and fresh water
was made available all day fimes, Nutritive valves of ration ingredients are shown in Table 1.
Chemical compositions of feces were determined according w0 A.O.A.C. (1990).

Table 1. Nutritive values of experimental feed

Feedstuff 5 e DM basis :
DM cp CF EE . Ash DCP ME
- - ke ghg gk kg . gkp.  ghkg  Mlke
Barley grain 860 108 53 17 26 82 13.5
alfa alfa hay - - 850 184 266 - 39 . 84 128 9.6
Barley straw 860 38 394 2L 53 9 7.8
Calcinm salt ) 750 80 14 870 20 - - 31.4

After termination of {he experiment, animals were kept individually in metabolism crates for 35
days, the last 7 days were comsidered as a collection period for digestibility assessment, Rumen
samples were collected by slomach tube, within two successive days following the digestibility trail
before feeding and at 4and § hrs. post feeding. )

Concentration of ruminal ammonia nitrogen was-determined according to Conway {1963, and of
total volatile fatty acids according to Kroman et af. (1967). Rumen fluid pH was determined
immediately using digital pH meter and buffering capacity was determined according to Nicholson er
al. (1980) = & . :

Al the end of the experiment (120days), four rams from each group were slaughtered. Weight of
empty hot carcasses was recorded and the left side of each carcass was chilled for 24 hr at 5° C. The
longissimus dorsi muscle of the 9, 10 and 11 t4 ribs was separated for meat analysis. According to
-AO.AC (1990), moisture, ash and fat percetitages were determined, while protein percentage was
calculated by . difference Johnson er aj, (1986}, The pH value was determined after 24 hr of slaughter
using Gailen-kamp pH meter (o the nearest 0.01. Meat samples were cut into cubes of about 30 g each
(W)} and were boiled in water for 45 minute, Samples were put in a heat tolerant plastic bags then
weighted (W;). Cooking loss (CL) was.calculated as follows,: .

CL% = {{Wi- Wo.)/W,} * 100 . o : _’

Difference between the two treatment means of studied. (raits was tested using student - ¢ test

according to Steel and Torrie (1 960). : ' :

RESULTS AND DISCUSSION

Rumen liguor parameters . }

No significant difference between, .ruminal volatile fatty acids (VFAs) cancentrations, the two

studied groups was observed (Table2). . This agrees with that result of Jenkins and Jenny (1989) who
stated that total VFA concentration did not significanily clunge swhen sheep fed calcium salt of fatly
acids, :
The insignificant reduction in rumen liqguor pH in T2. These data agree with those described by
Palmquist er af, (1986) and Satem (1996) who observed lower pH values in rumen liquor of rams fed
diets containing -calcium salf of fatty. acids. They suggested that adding calcium salt might cause
greater production of fermentation acids, Also, as they reported that rumen pH and total VFA
concenfration with respect to time afer feeding were highly correlated with sach others (r=0.75 p<
0.01). These results indicated that protected fat has no determinable effect on rumen fermentation as
reported previously by Jenkins and Jenny (1989). o B

The content of NF/-N was in the range of norinal values, and there was no detectable differences
betweent the two gronps were detected. These resulis are in Aagreement with Harrison ef al. (1995) who
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reported thal, addition of supplemental fat had no significant effect on ruminal concentration of A4,
NH3-N or in situ digestibility of fiber, :

Table 2. Rumen parasneters of 1ybian local sheep fed calcium salt (T2) and control (T1)

Htem T1 T P
Total Volatile Faity Acids m.equiv. /dI. Rumen Liguor
Before feeding 244 23.9 ) Ns
4 hr. after feeding : -2%9 . 316 © Ns
8 bir. after feeding 29.3 30.1 Ns
General mean . 27.9 283 " Ns
rumen liquor pH - . - }
Before feeding 6.68 6.45 Ns
4 hr. after feeding ' 6.01 5.82 Ns
8 hr, after feeding 5.89 567 Ns
General mean 6.12 6,06 . Ns
Buffering Capacity ( ml Hel 0.1N /dI rumen liguor)
Before feeding 79.9 . 82.0 Ns
4 hr. after feeding 76.75 L. BOG Ns
8 hr. after feeding : 80.25 82.1 Ns
General mean 9.7 80.9 Ns
Ammonia nitrogen mb/dl '
Before feeding 9.5 110 Ns
4 hr. after feeding 10.6 1.5 Ns
8 hr. afler feeding 10,0 10.8 Ns
General mean 10.03 : 11.1 Ns

ns = not significant at p< 0.03

Digestibilities and nutritive values .

The obtained digestibility coefficients of dietary nutrients and the nutritive values were better in T2
than T! (Table 3). Digestibilities of organic matter (OM), crude protein (CP), crude fiber (CF), ether
extract (EE) and nitrogen free extract (NFE) were increased in supplemented protected fat rations
compared witl the control ration.

Table 3, Digestion cocfficients and nutritive values of expcrimcnml rations

Item Tl T2 P

Digestibility %
OM

621 750 *

CP _ _ : 60,3 79.9 C

CF 75.1 85.5 *

EE 30.6 45.3 &

NFE . 80.4 91.6 =
Nutritive value : )

TDN 62.6 70.7 o

*= p<0.05 : :

These results coincide with those of (El-Bedawy er al., 1995 and Sakem, 1996) who stated that
feeding calcium salt of fatty acids increased digestibility of EE, NFE, and CP. due to the high
digestibility of the triglycerides whiclt are most plentiful in calcium salt of fatly acids, Calcium salt of
fatty acids as a source of protected fal had no effects on rumen microorganisms activities while it -
provide the animal by dense source of energy which improved the digestion of nutrient components
{Paglmgquist, 1989). ’ )

The nutritive value (TDN) of fat supplemented diet with calcium salt of faity acids was higher than
that of unsuplemented diet due to (heir high contents of ether extract and high digestibility values of
CP, CF, and NFE in calcium salt rations thar in control diet.

The growth performance of rams of T1.and T2 is presented in Table 4. However dry matter (DM)
intake was approximately similar, (he feed efficiency and average daily gain were better (P<0.05) in
T2 thanT). These results are in accordance with those of Haaland ef af. (1981) who reported that, live
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animal performance of steers fed medium fat diet had superior values (p<0.05) compared to that of the
low fat fed steers, as evaluated by feed intake, live weight gain and feed efficiency.

Table 4. Performance and feed intake for rams fed control and caicium salt diets for 120 days

(means + SE)”
Item . o T1 . T2 . P
No, rams : 5 5 Ns
Avg, Initial wt. Kg. : o 35442 345+1.5 Ns.
Avg. final wt, kg. 456+ 3.8 489+3.6 . *
Avg. daily gain , g %0+ . 120+ 10, . e
Daily dry matter intake, g. 688 +90.5 707 + 44 Ns
Feed efficiency, gain/DM intake, : 0.13 0.17 L *

ns = not significant ¥ =p<0,05

Also, Zinn (1989} showed linear increases in daily gain (p<0.01) with increasing level of fat in the
diet of steers (0, 4, 8% fat), In the same trend Tamming ef @l. (1983), Murphy e al. (1987), Zinn (1988)
and Palmquist (1989) rcponed that, inclusion of protected fat in ruminant rations encourage microbial
protein production and daily gain of the treated animals. On contrast 1o the present study Bendary er al.
(1994) reported that the inclusion of different levels of fat in rations of sheep did not affect daily gain.

Carcass characteristics i

Rams of T2 had heavier carcasses and better dressing percentage (P<0.05) than of T1 {Table 5),
which is in agreement with those of Borroto ef 0/.(1994) who concluded that carcasses weight and
dressing percentage were affected by energy sources,

Table 3. Carcass characteristics of rams fed rations contained protected fat

Item Tl T2 : P
Hot carcass

No. rams 4 4

Dressing percentage - 4496 - 5215 &
Weight kg 205+25 25.5 +3.1 e
pH 5.63 1+ 0.1 5.85 +0.08 ns
Cooking loss % 48,2 + 2.6 45,44 +3.4 ns

Values shown are mean +SE ns = not significant * =p< 0.05

Most physical properties of meat are related to pH vaiues (Salem ef al. 1982). The pH of the ineat
did not differ significantly between the groups (5.85 in diet with calcium salt verses 5.63 in control
group) between diets, which indicates that the two diets had no effect on these characteristics, This
result agree with those reported by Salem er al. {1982) and El-Kholy (1999) in Friesian and buffaloes
meat.

Table 6, Chemical composition of Iangissimus dorsi musclte of rams fed ration containing
protected fat

Item TI T2 P
Moisture % 702+59 69.2 +9.] ns
Fat % 10.0 £ 2.1 11.7+1.9 *
Protein % 18.7+4.9 17.6 + 6.1 o ns
Ash % : 1.06+0.1 1.5+ 0.09 ’ *
Values shown are mean +SE ns = not significant ¥ =p<(.05

The differences in cooking loss percentage between treated groups were not significant (48.2, 45.4
in control diet and calcium sabt diet, respectively). These results are in hatmony with those of Bendary
et al. {1994).

Chemical composition of meat from the Jumber region (fongissimus dorsi},was not affected by the
dietary fat content, except fat and ash. Sarti ef al. (1993) reposted lower percentage of ether extract than
the present study (average-5.07% versus ll .658% respectt\.fely)s and consequently higher moisture and
protein content.

.
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These resuits are du to the higher content of fat and calcium in T2 than those in the T1. Results of
this experiment indicate that a higher utilizable energy value is warranted for the calcium sali ration
than control diets. In relation to this point, Haaland er al. (1981) reported that diet containing protected
tallow had higher utilizable energy value is warranted for the calcium salt ration than contro! diet.

In conclusion, the concentrate portion of the ration could be replaced partially by calciurd salts of
fatty acids without adverse effect on rumen fermentation, The productive performance of fattening rams
could be improved as reflected on carcass properties.
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