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Table 1- Feed ingredients and chemical composition of the diets fed to sheep

(s ya) Sy 95 oule O S s yo
Feed ingredients Olive pulp (%)

0 7.80 15.60 23.40

PRRINS 11.0 11.0 11.0 110
Wheat straw

Aol g ddsle 17.0 17.0 17.0 17.0
Alfalfa hay

Oy Sad I 0.0 7.80 15.60 23.40

Dried olive pulp

s wly 53.0 4520 37.40 29.60

Barley grain

aaS G gaes 14.50 1450 1450 14.50

Wheat bran

L sewtllaS 4.0 4.0 4.0 4.0
Soybean meal

Sds H0 e

Oyster shell
et S 53

Chemical composition
<sisule 92.29 92.79 9330 93.47

0.50 0.50 0.50 0.50

Dry matter (%)
ST sals 91.38 92.18 92.60 92.96

Organic matter
ol g3l (5531 2.24 2.24 225 227
ME (Mcal/Kg)
pla O
Crude protein (%)
A ey g 5u Jplaals L)
Neutral detergent fiber (%)

13.30 12.80 1230 11.80

37.47 40.83 43.60 46.96

el o 58 53 Uslaols LI 2050 2407 2674 30.20
Acid detergent fiber (%)
L <l 513 519 523 523
Ash (%)
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Table 2- Chemical composition of the olive pulp used in the present experiment

ouls Cugle Sosks  jiusla  alaja alaouiig G NODF P;DF PBDL '\'\ﬁ;
52 Moisture Organic Ash Ether Crude (%) (%) (%) (Milkg
content matter (%) extract  protein (%)
Dry (%) (%) (%) Solul:_)le
matter tannin
(%) (%)
94.20 5.80 92.10 3.04 9.70 2.65 2.34 4120 28.10 9.23 10.97

Sl AADL ganeal 5 (B3 suiy st 59 Jslaels B 555 4 ADF g NDF (sl goli Jos (351 :ME”
ME: Metaboliable energy, NDF and ADF: Neutral and Acid detergent fiber, ADL: Acid detergent lignin

s S8 wald © cuns s Al ws o Yo/
YY/er cola s )50 o Ll (P<:/:0) wis S wl 8
R J‘JLT.‘M ‘):\..C ._\.A‘...t.:b L~l \Jml JlEs e HJd
YW/E ol oo 4 by JBaS £50 u SYL

gy O\gzi‘)d_ﬂ.ﬁ s

Oy 99 @ uleil sl pa adacubils

Slada yo g a9 58anl g
gobw sl slaoyma o jBasles sladai 3
soys VA ssls e g dlds Al6As
otds 51 58S Jeedliy Gastdn sl syl

5 VIA ssls slas i (¥ Jgan) 9 aeas LB

05 ydlds Bl = shaws (s gl (laiden 95 (5LA0 yua HSaul o5 sladadl $ -F Jgua
Table 3- Gas production coefficients of sheep diets containing different levels of olive pulp

032 )3 () AlliS wemyo y2a3 olB GRS SIS wlgs SIS walgi

Olive pulp (%) b (ml1/300 mg DM) ¢ (ml/h)
0.0 26.3+2.82° 0.038+0.003°
7.80 35.9+4.862 0.031+0.0024°
15.60 34.9+1.70% 0.040+0.0014°
23.40 31.5+3.55% 0.0700+0.006%
SEM 3.30 0.0023

(P<-/0) sl solssime MRS (g,LeT Sl 3 line 2 GBgsa sluls slael &gt 58 Lo e Silie o ,lwslind slsa :SEM
SEM: Standard error of means, mean within same column with different letters differ (P<0.05)
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Table 4- In vitro digestibility of sheep diets containing different levels of olive pulp

oy g9 i) dlE sy

Olive pulp (%)

S ouls (5 i

Dry matter Digestibility (%0)

0.0
7.80
15.60
23.40
SEM

68.13
69.43
71.80
73.40
1.92

LaoSilis w,luticd slba [SEM
SEM: Standard error of means
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Table 5- Feed intake and nutrients digestibility in sheep fed the experimental diets containing olive pulp

G i sy
Olive pulp (%)
0.0 7.80 15.60 SEM

b pan lade
Intake (g/d)
LA suls 987.9 861.4 10816 71.41

Dry matter
S sals 936.48 8149 1019.9 67.59

Organic matter
3.44?.& Galbils
Digestibility (%0)
<iassle 64.41 60.54 5412  3.46

Dry matter
‘s_ﬂul_‘, 65.11°  63.18* 54.11° 261

Organic matter

- S b b
NE-ge 64.64 71.47* 70.08®° 1.80

Crude protein
A sy g 5u J plaals LI
NDF
aal s 5 o Jslasls LI 42.08 36.20 30.30 8.09
ADF
£8830 yu ouud pdy (s3ko vl 9o
Nutrients excreted in feces (g/d)

58.02%  56.27%  49.67° 3.76

LA sole 349.70° 314.37° 491.76% 33.71
Dry matter
ST sals 307.74> 282.93° 452.41* 63.49

Organic matter
al& 55 g 5 12.758  9.48° 8.29> 0.399
Crude protein
(P<e/e0) wils ol sine 3MEAS ool Ll 3l slie e CBgsa ol wlael Ciay Ha o eSSl o lulicd slba :SEM
SEM: Standard error of means, mean within same row with different letters differ (P<0.05)
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Table 6- Rumen fermentation parameters and protozoa population of sheep fed experimental diets containing
olive pulp

05y & ws yu pH
Olive pulp (%)

Sk gal 03395
NHs-N (mg/ 100 ml)

1989958 Curan
protozoa population (Cell/ml)

0.0 6.65
7.80 6.63
15.60 6.53
SEM 0.124

29.3x10%

25.6x10%®P

19.0x10%
242

(P<:/-0) w,la solosme WA (5,LeT Hlas ) aliie jue Bgoa (slola alael & st 5o La o Silie o luslicd glba :SEM
SEM: Standard error of means, mean within same column with different letters differ (P<0.05)
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Table 7- Effect of diets containing olive pulp on chewing activity of sheep

J A Cullad 058y &S ws jo
Chewing activity Olive pulp (%)
0.0 7.80 1560 SEM
390 99 sy
min/d
Sdosa 127.5 1125 146.25  15.11
Eating
s 381.25P  421.25% 516.25% 29.91
Ruminating
el 931.25%  906.25*  777.5"  17.25
Resting
b b
s 508.75 533.75 662.5% 17.25

Total chewing
&S s SiA sule gy 4
min/kg DM intake
EEESS
Eating

Slsats 396.05 502.98  480.65 53.98
Ruminating

133.90 131.90 13558  18.77

s 529.93 634.88 616.20  53.83

Chewing
S a0 NDF (515 as
min/kg NDF intake
8o
Eating
Ssads 866.00 987.30  896.70  109.96
Ruminating

292.73 258.95 253.00 39.48

Odssa 1158.70  1246.30 1149.70 110.04

Chewing
58 78 ADF (513 3
min/kg ADF intake
o>
Eating

Sl pa 1880.50  3068.00 1786.00 42.05

Ruminating

635.80 75350 503.90 79.66

b b
s 2516.20* 3821.50* 2289.9 43.94

Chewing
(P<+/+0) isla sols ae AT (g5LoT Ll 51 iliie 2 Byoa (sl slael (i o Lo das:Silis o lulind slea :SEM
SEM: Standard error of means, mean within same row with different letters differ (P<0.05)
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Table 8- Concentration of blood parameters in sheep fed the experimental diets containing olive pulp

09 &S w0 BAPLS sleosl (5950 SRR
Olive pulp (%) Glucose (mg/ 100 ml)  Urea nitrogen (mg/ 100 ml) Cholestrol (mg/ 100
ml)
0.0 32.11° 11.70 34.07°
7.80 32.26° 10.04 34.93°
15.60 49,232 7.28 39.66°
SEM 2.857 1.625 1.44

(P<e/+0) wisla (sola e BWIAS (g,lel Ll 31 auliie a2 Bgoa sl olael ¢ si 5o Lo das Sl o uilicl gUea :SEM
SEM: Standard error of means, mean within same column with different letters differ (P<0.05)
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Table 8- Rumen-itestinal digestibility of protein of the experimental diet containing olive pulp

Olive pulp (%)

0.0 7.80 15.60 SEM
(1005 pda wemy 47.91° 71.11° 61.03° 1.513
Itestinal digestibility (%)
5355 50 (S5 O 55 puad Sl 13.71° 21.41° 20.10? 0.529
Digestibility of bypass protein in intestine
et Lo a3 ol oy gy 21.37° 19.88% 17.07° 0.662
Rumen degradable proein
et o a3 bl e i 28.63° 30.12% 32.932 0.662
Rumen undegradable proein
35.08° 41.29° 37.17° 0.559

SIS ol JS 59 (0B 55y pudgiabs

Digestibility of protein in whole digestive tract

(P<-/-0) wils (sl e BWEAT (oLl L 3 litie ya2 By (slol olael Ciay o Lo dagSilie ol slba :SEM
SEM: Standard error of means, mean within same row with different letters differ (P<0.05)
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Abstract

BACKGRAND: The olive pulp has some components that may influence the digestion and
fermentation parameters. OBJECTIVES: The objective of this experiment was to study the effect of
replacement of olive pulp with concentrate portion on digestibility, fermentation characteristics
rumen protozoa population and blood parameters of sheep. METHODS: In the first step, the
digestibility and fermentation of diets containing different levels of olive pulp (0, 7.8, 15.3 and
22.95 %) were measured using gas production and two steps techniques. Then, three diets (0, 7.8
and 15.3 percentage) were selected from last step for in vivo study, and assigned to twelve sheep
(33.5+2 kg) for 45 d in a completely randomized design. Effect of the olive pulp on rumen-
intestinal digestibility of the selected diets was studied by three-steps method. RESULTS: The in
vitro results showed that GP in the diets content 7.8 and 15.3 percentages olive pulp was more than
control treatment (P<0.05). The effect of diets on organic matter, protein and NDF digestibility was
significant (P<0.05), but had no effect on intake and digestibility of dry matter (P>0.05). The
ammonia nitrogen and protozoa population decreased by increasing of olive pulp level (P<0.05).
The blood glucose and cholesterol concentration of sheep in diet content 15.3 percentage olive
pulps were more than that obtained in control diet (P<0.05). The percentage of intestinal
digestibility in diets content olive pulp was more than control diet (P<0.05). CONCLUSIONS:
Therefore, because of favorable results related to using of olive pulp in diet of sheep such as no
negative effect on digestion and fermentation in the present study and low cost, especially in near
area of olive oil extraction manufactures, using of olive pulp up to 15.3 percentages in diet of sheed
is recommended.

Keywords: Blood parameters, Chemical composition, Gas production Technique, In vitro
digestion, Olive pulp



