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2- Endo
3- Amino ethyl phosphonic acid
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Table 1- Ingredients and chemical composition of the experimental diets used for fattening lambs (% of diet dry matter)

yg5 ) dlojl slao
1163 dgo S 5 (095 le)l (g0 p>

IL:ie)é; t;; |n r); dients Experimental diets (olive cake)

g Control 10% 20%
4y 2bsle 25 25 25
Alfalfa hay
2l 50 40 30
Barley grain
053 I 0 10 20
Olive cake
cpab 7.45 5.9 5.6
Corn grain
PHS g 9.05 106 10.9
Wheat bran
Lo llous’
- : 6 6 6
Soybean meal
O P 05 05 05
Sodium bicarbonate
;‘aﬁ 0.5 05 0.5
| Sdne g nelizg JoSo
£ R - 0.5 0.5 0.5
Vitamin and mineral premix
ol OLyS 1 1 1
CaCo3
Chemical composition
i oile 89.14 89.30 90.09
Dry matter
m‘*ﬁ-‘?fh"’ JB 5yl (“g’:" odle ,=)§9L§ » d)JL{K“’) 26 26 26
Metabolisable energy (Mcal kg™)
Pl gy _ 14 14 14
Crude protein
oo 254 3.33 41
Ether extract
i:;l" 5.38 5.57 5.7
rL\fSFMM P Jglome e 30.58 35.99 40.88
i;;‘ odagd )3 Jbowa b 17.68 2228 26.74
ﬁFUC')“ gy 475 4111 35.32
- 0.76 0.81 0.85
Calcium
st 0.38 0.37 0.34
Phosphorus
ol 75 75 75
Concentrate
bl 25 25 25
Forage

el 25l Qs A ualing Jell e sl e+ s p S s /Y s S eV in p S en Ve ccsgy £ ATIV (ol S e B0 (jiSin 5 s ARV 0y pySOkS a3

E orelug )l o a1y 800 5 Dl
! Each kilogram of vitamin—mineral premix contained: Vitamin A (9,000 IU), Vitamin D3 (9,000 1U), Vitamin E (9,000 1U), Iron (50
mg), Copper (10 mg), Manganese (99/2 mg), Zinc (84.7 mg), lodine (1 mg), Selenium (0.2 mg).
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2- Extracellular
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Figure 1- Fractionation of rumen contents and extraction of hydrolytic enzymes, Agarwal (2000)
PM = Particulate material, EC= Extracellular, C= Cellular
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o, 4516 o)l (S0 yu>
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Parameters 1 2 3
pH 6597 6.27° 6.09° 0.07 0.0006
¢ . NI ACR
(ke 2 o ) Sbisel 0o 3952 108" g00° 078 0.0010

Ammonia nitrogen (mg dI™)

(P<e140) 1) 5335 b ol sime BT Aoyt gy by iy, b (sl Sils

Y s A (VN g A (Y oy jho o) i) wals oy (VY

! Means within same row with different superscripts differ (P<0.05).
21) control (olive cake 0 %), 2) olive cake 10 %, 3) olive cake 20%.
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Table 3- Effect of olive cake diets on changes in enzyme activities of rumen liquor*

Enzymes rtalef] sloo >
Lo 1 Experimental diets” SEM P-value
) 1 2 3

Y}\js‘l“’ Jsie (S8

Carboxy methyl cellulase

oo S . 133.60° 530.09° 414.42° 56.49 0.0001

Cellular fraction

oo 2 . 107.35°¢ 516.77% 227.69° 44.90 0.0001

Extra-cellular fraction

clp gy 231.62° 537.72° 510.27% 54.22 0.0001

Particulate material

'F;JLL:I K 472.58° 1584.58? 1152.37° 142.77 0.0001

T gk oo S 5,Sen

Microcrystalline cellulose

sk S0 . 103.56°¢ 296.312 267.09° 38.42 0.0001

Cellular fraction

oo _ 65.96° 126.73" 246,267 2536 0.0001

Extra-cellular fraction

clp ey 129.02 361.06° 348,53 31.86 0.0001

Particulate material

;thl 5 298.54°¢ 784.11° 861.89? 81.34 0.0001
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! Means within same row with different superscripts differ (P<0.05).
21) control (olive cake 0 %), 2) olive cake 10 %, 3) olive cake 20%.
3 Activity of all enzymes is the by the nmol glucose released per minute.
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Table 4- Effect of feeding of olive cake levels on urinary purine derivatives and microbial protein supply in

lambs®
s T tlesl sloo e
Experimental diets? SEM P-value

Parameters 1 2 3
(395 2 Jgo (o) Sy (oayg lite
Purine derivatives in urine (mmol day™)
o] _ 9.93 4.43° 431 0.684 0.0001
Allantoin
Sy gl Aud

309 S 1.78° 0.77" 0.81° 0.148 0.0003
Uric acid
e 1.30° 0.57° 0.57° 0.090 0.0001
Xan and hypoxanth
gy, Clite J5 6 . 13.01° 5.79° 5.70° 0.90 0.0001
Urine derivatives excreted (mmol day™)
gy Clide JS ol . 14.85° 6.32 6.19" 1.06 0.0001
Purine derivatives absorbed (mmol day™)
Uss 22 £5) ct9,5n %0 , 10.80° 4.59 4.50° 0.776 0.0001
Microbial Microbial N supply (g d™)
3, 2 p5) a9, o 67.50° 2872°  28.16" 485 0.0001

Microbial protein supply (g d)
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! Means within same row with different superscripts differ (P<0.05).
21) control (olive cake 0 %), 2) olive cake 10 %, 3) olive cake 20%.
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Introduction Feed represents a major proportion of the overall production cost for livestock industry in
worldwide. On the other hand, availability of good quality and unadulterated conventional feed all year round is
a major constraint in livestock production. Thus, proper use of inexpensive agricultural by-products is important
Goal in livestock production. Appling a new system in olive oil extraction generates large amounts of a new by
product, called two-stage olive cake, which includes the remainders of pulp, stones, skin and vegetable waters.
Olive cake has high lignin, cellulose and hemicellulose contents. The results of previous experiment showed a
high variation on the nutritive value of olive cakes. The chemical composition of by-products is shown olive
cake are rich in tannins which can decrease the efficiency of microbial protein synthesis from truly degradable
substrate and reducing the amount of ruminal pH and ammonia concentration. The hydrolytic enzymes like
carboxymethyl Cellulase, microcrystalline cellulase and degrading activities were estimated in various fractions
of rumen contents of Ruminants. Urinary purine derivatives such as allantoin, xanthine and hypoxanthine were
estimated to determine the microbial protein supply from rumen. The objective of this trial was to study the
effect of replacement Barley grain with olive cake to evaluate the effect of the consuming olive cake on ruminal
fermentation characteristics, cellulase enzymes and microbial protein synthesis of lory fattening lambs.

Materials and Methods Fifteen Iranian lory male lambs (27.9 +3 kg of BW) With the age of 90+10 days
were assigned In to a completely ranomized design with 3 treatments and 5 replicates for 84 days 3 dietary
treatments and five replications in a completely randomized design. Lambs were grouped based on their age and
weight. Weight and experimental trail lasted for 84 days. All lambs were givenfed adlibitum twice daily at 0500
and 1700 h with a Total Mixed Ration (TMR) with 25 to 75% of forage (alfalfa) to concentrate ratio. A TMR
composed of 25% forage (Alfalfa) and 75% concentrate. The Dietary treatments were 1) control (without olive
cake), 2) 10% olive cake, and 3) 20% olive cake was prepared from animal feed production unite of Jahan
Alchohol Co (industrial town of Jamalabad, Gilan, Iran). Approximately all diets were isocaloric and
isonitrogenos. Fresh water was also available for lambs at all times during the trail. The NH3-N concentration
was determined following the Broderick and Kang (1980) technique. The assay procedure of cellulase enzymes
activity was done according to the method of Hristov, et. al (1999). Purine derivatives and was measured by the
method of Chen and Gomes (1995).

Results and Discussion The results showed, olive cake caused a significant decrease in the value of ruminal
pH the amount of ammonia,concentration of urinary purine derivatives and microbial protein synthesis in the
rumen. These results was in accordance with the results have beenreported elsewhere by other workers Overall
activity carboxymethyl cellulase enzymes at a level of 10% microcrystalline cellulase enzymes in the diet
increase 20% olive cake. It was reported that high fiber diets could increase cellulytic enzymes activity
compared to the control diet. Feeding ruminants with olive cake requieres further investigation about its anti
nutritional factors. In our study, it would be resulted that feeding of 20% olive cake to lambs diet is possible
without any negative effects and it is a good solution for this agricultural by-product usage.

Conclusion This study indicates that lori lambs can be fed with a diet based on olive up to of DMI in tropical
areas. According to our findings, using olive cake (up to 20% of DMI) to feed the lambs was decreased pH,
ammonia levels and increased the activity of cellulytic enzymes of ruminal.

Keywords: Carboxymethyl Cellulase, Microcrystalline Cellulase, Purine derivatives.
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