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Fig. 1. Fractionation of rumen contents and extraction of hydrolytic enzymes, Agarwal (2000)
PM = Particulate Material, EC= Extracellular, C= Cellular
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Table 1. Ingredients and chemical composition of the experimental diets used for fattening goat kids (% of

diet dry matter)

Diet Ingredients Experimental Diets
Olive cake 0 % Olive cake 10% Olive cake 20%

Alfalfa hay 25 25 25
Barley grain 50 40 30
Olive cake 0 10 20
Corn grain 7.45 5.9 5.6
Wheat bran 9.05 10.6 10.9
Soybean meal 6 6 6
Sodium bicarbonate 0.5 0.5 0.5
Common Salt 0.5 0.5 0.5
Vitamin and mineral premix! 0.5 0.5 0.5
CaCO; 1 1 1
Chemical composition
Dry matter (%) 89.14 89.30 90.09
Metabolisable Energy ( Mcal/kg) 2.6 2.6 2.6
Crude protein (%) 14 14 14
NDF (Neutral detergent fiber) (%) 30.58 35.99 40.88
ADF (Acid detergent fiber) (%) 17.68 22.28 26.74
Calcium (%) 0.76 0.81 0.85
Phosphorus (%) 0.38 0.37 0.34
Concentrate (%) 75 75 75
Forage (%) 25 25 25

"Each kilogram of vitamin-mineral premix contained: Vitamin A 9,000 IU, Vitamin D3 9,000 IU, Vitamin E 9,000 IU,
Iron 50mg, Copper 10mg, Manganese 99/2mg, Zinc 84.7mg, lodine 1mg, Selenium 0.2mg
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Table 2. Effect of diets on growth performance of goat kids fed different levels of olive cake

Experimental Diets

Parameters Olive cake 0 %  Olive cake 10%  Olive cake 20% SEM  P-value
Dry matter intake total (g/day) 749.99° 785.87° 773.44% 6.69 0.04
Final weight 27.10 30.22 26.74 0.802 0.15
Average daily gain total 106.66 112.14 77.86 7.34 0.11
Final Feed conversation 7.26b 7.59b 9.952 0.448 0.03
&b Means within a row with different superscripts differ significantly (P<0.05).
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Table 3. Effect of olive cake diets on Rumen liquor parameters
Experimental Diets
Parameters Olive cake 0 % Olive cake 10% Olive cake 20%  SEM  P-value
Ph 6.342 6.25% 6.21° 0.023 0.02
Ammonia nitrogen (mg/dL) 11.10° 9.132 6.42° 0.827 <0.01
&b Means within a row with different superscripts differ significantly (P<0.05).
SlaraSs mle Ysho lam il cllad 55, alesl sl gy Al JI-F Jour
Table 4. Effect of olive cake diets on changes in cellulose enzyme activities of rumen liquor
Experimental Diets
Olive cake 0 % Olive cake 10% Olive cake 20% SEM P-value
Carboxymethylcellulase!
Cellular fraction 272.40¢ 533.47° 738.822 60.88 <0.01
Extra-cellular fraction 176.31¢ 323.38 738.022 72.93 <0.01
Particulate material 284.45¢ 626.99 837.562 87.79 <0.01
Total 733.16¢ 1483.83° 2314.392 168.70 <0.01
Microcrystalline cellulose!

Cellular fraction 79.97¢ 246.14° 492.88* 48.66 <0.01
Extra-cellular fraction 49.94¢ 239.20b 470.84? 45.70 <0.01
particulate material 120.95¢ 351.55 554.24° 49.42 <0.01
Total 250.86°¢ 836.89 1518.24? 130.37 <0.01

Units of enzyme activity are: the nmol glucose released per minute,
&b Means within a row with different superscripts differ significantly (P<0.05).
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Table 5. Effect of feeding of olive cake levels on urinary purine derivatives and microbial protein supply in goat

kids
Experimental Diets

Parameters Olive cake 0%  Olive cake 10%  Olive cake 20% SEM P-value
Purine derivatives in urine (mmol/day)

Allantoin 5.69* 4.43b 3.57¢ 0.31 <0.01
Uric acid 1.242 1.192 0.47° 0.11 <0.01
Xan and hypoxanth 0.772 0.62° 0.44¢ 0.04 <0.01
Purine derivatives excreted (mmol/day)  7.712 6.25% 4.49¢ 0.42 <0.01
purine derivatives absorbed (mmol/day)  8.75° 6.97° 4.90¢ 0.51 <0.01
Microbial N supply (gr/d) 6.36° 5.07° 3.56¢ 0.36 <0.01
Microbial protein supply (gr/d) 39.76° 31.71° 22.28° 2.31 <0.01

ab Means within a row with different superscripts differ significantly (p<0.05).
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Abstract

The effect of olive cake on performance, rumen microbial protein synthesis and activity of cellulase enzymes
was investigated usign 15 male Najdi goat kids in a completely randomized design with three diets and five
replicates per diet. Kids were kept in individual pens over 84 days (15 days of adaptation) from three months of
age. The diets contained same levels of energy and protein. Experimental treatments were zero, 10 and 20
percent of olive cake in the diet. Inclution of olive cake in diets up to 10% increased feed intake and diet
containing 20% olive cake increased feed conversion ratio (P < 0.05). With increasing levels of olive cake in
diets ruminal pH, ammonia N (NH3-N) output, urinary excretion of purine derivatives and microbial protein
synthesis in the rumen were decreased (P < 0.05). In diets containing olive cake, microcrystalline cellulose,
carboxymethyl cellulose and enzyme activity in solid, extracellular, intracellular and total enzyme (three-part)
increased (P < 0.05) compared to the control group. The results of the experiment showed that feeding olive
cake to Najdi goat kids incresed rumen fibrolytic enzyme activity, and reduced rumen microbial protein
synthesis and the ammonia N level. The use of olive cake up to 10% did not affect growth performance of Najdi
goat kids.

Key words: Ammonia, Olive cake, Carboxymethyl cellulose, Microcrystalline cellulose, Purine derivative
excretion, Najdi goat kids.
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