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ABSTRACT

A total number of 180 Japanese quaii chicks at hatch were used in an
experiment which lasted 6 weeks. The experiment aimed to study the utilization of
olive pulp meat (OPM ) as a feedstuff in growing Japanese guail diets. Chicks were
divided into 4 equal experimental groups of 45 chicks in three replicates ( 15 chicks/
replica.). The OPM was used at levels of 0,10,15 or 20% in the diets. The
experimental diets were isocaloric and iscnitregencus

Live body weight and body weight gain- of quail chicks were significantly
{P< 0.05) decreased with the increase of OPM % in the diets. The highest live body
weight and boedy weight gain were recorded by using 10 % CPM, while, those fed on
20 % recorded the lowest one. It is worthy noting that feed intake increased
significantly (P<0.05) with the increasing of OFM levels. Moreover, feed conversion
ratio (g feed/g gain) became significantly warst {P< 0.05) by increasing DSM up to
20% in the diets.

The highly levels of OPM in the diets showed significant (F< 0.05) decrease
in the dressing percentage of quail. The 10 % OPM group showed the best net return
zs well as the highest value of economic efficiency among expenimental groups.

Digestibiiity coefficients of CP, CF, NFE and the nutritive values as DCP
. TCN % and ME(Kcal/kg) were significantly varied (P<0.05 or P<0.01) among the
different experimental groups.

Serum TP, AL ,GL, A/G ratio, Cr and Ur recorded a non-significant difference
zmong quail groups. Serum enzymes ALT, AST recorded an increase {p<0.05) with
acreasing OPM levels Serum cholesterol recorded decrease (p<0.05) with increasing
OPM levels.

From the nutritional and economical efficiency stand points of view, the olive
oulp meal could be recommended to be used successfully and safely in formulated
aiets for growing quail, if be included up to 10% without adverse effect on growth
cerformance or physiclogical parameters.

Heywords: Quail, olive pulp meal, growth performance , Digestion trials, carcass
traits, economic efficiency and some physiologicai parameters

INTRODUCTION

The waste residues of fruit and vegetable after harvesting and
arocessing are used as sources of protein and energy in feeding poultry.
Recently, the application of non-conventional feedstuffs to poultry nutrition in
leveloping countries has received considerable attention. With increasing
‘eed cost of poultry, nutrition are forced to look closely at agricultural by-
yroducts, which cost less than conventional feedstuffs.At the same time,
here are large quantities of untraditional inexpensive feed resources and
igricultural by-products available such as olive pulp meal (OPM) in the newly
‘eclaimed areas, and it can be used in quail chicks feeding as a particle
substitute for the conventional feed stuffs, as a cheap untraditional feedstuffs.
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The amount and nature of olive bysproducts vary greatly according 1o
the technology used to extract cil. OPM is rich in oleic acid but has moderate
amounts of linoleic and palmitic acids. Moreover, it is poor in linolenic and
lauric acids (Nefzaui, 1985).The previous author reported that OPM contains
several amino acids, the most abundant are glutamic and aspartic acids and
it is limited in lysine, histidine and methionine. It alse contains moderate
amounts of arginine. Morgan and Tinder (1980) reported that olive pulp
appeared to be a good source of Cu, Ca and Co and lower in P, Mg and Na.
Razzaqua et al. (1980) reported that olive pulp is fairly rich in essential
elements and minerals especially K, Cu, Mn and Zn. There are some
researches on its use in rabbit diets (Ghazalah and El-Shahat, 1994, EL-
Kerdawy, 1997 and Abd EI- Galii, 2001), in broiler chicks (Ahmed 1998. Abd
El- Maksoud 2001and Attia et al., 2001).There is no available data on the use
of OPM in diets of growing quail.

The main objective of the present work was to evaluate ofive puip
meal and study its effect on growth performance, economic efficiency,
carcass traits and some physiological parameters of growing quail.

- MATERIALS AND METHODS

The present work was carried out at Maryiout Experimental Research
Station (South West of Alexandria) which belongs to the Desert Researcn
Center. The experiment aimed 1o study the utilization of c¢live pulp meal
{OPM) as a non conventional feedstuff in growing Japanese quail diets .

At the beginning of the experiment, two digestion trials were carried
out in order to evaluate the digestion coefficient of nutrients and determined
the metabolizable energy ( ME Kcal/kg) values for olive pulp meal (OPM),
using 8 mature guail mates (4 in each trials). In the 1% trial, the ME of yellow
corn (YC) was determined directly. In the 2" trial, ME value of OPM (as
tested material) was determined indirectly using YC as a basal diet at ratio
1:1 (YC: tested material). A basal diet was formulated from 96 % Yellow corm.
1.11 % Limestone, 1.06 % Dicalcium phosphate, 0.33 % Methionine, 1.05 %%
Lysine, 0.20% Premix { Vit. and Min.) and 0.25 % salt . Metabolizable energy
was calculated according to the equation of Titus and Fritz (1971).

A total number of 180 Japanese quail { Coturnix Coturnix japanica |
chicks at hatch were used and kept under similar managerial , hygienic and
environmental conditions. The chicks were housed in cages at hatch up to
42 days of age.

Quail Chicks were divided randomly into 4 equal expernmental
groups of 45 chicks in three replicates ( 15 chicks / replica.}. The first group
was fed the basal diet as a control, while, the other three groups were feq
diets containing either 10,15 or 20 % OPM.

The experimentai diets {Table 1) were formulated according to N.R.C.
(1994) and were isocaloric and isonitrogenous. Feed and water were offered
ad libitum .Chemical analysis of DSM |, the experimental diets , meat and
feces were assayed using methods of A.O.A.C (1990). Live body weight
(LBW) and feed intake (FI) were determined biweekiy. Body weight gain
(BWG) and feed conversion ratio {g feed/q gain) were calculated. Mortality
rate was also recorded .

7314



J. Agric. Sci. Mansoura Univ., 30 (12), December, 2005

Table 1: Composition and proximate chemical analysis of the
experimental diets .

: o Levels of olive pulp meal
Ingredient % Controf 0% 15% 20%
| Olive Pulp meai 0.00 10.00 15.00 2000
'Soybean meal (44%) 11.30 12.16 10.72 11.90
- Yellow corn 56.00 50.00 46.84 44.23
Concentrate * {52%) 10.00 10.00 10.00 10.00
Corn gluten meal (60%) 11.84 12.00 13.00 ] 12.40
Wheat bran 9.53 4.44 3.00 0.00
: Dicalcium phosphate 0.44 0.50 0.50 0.51
Vit.and min. mix.™ 0.30 0.30 0.30 0.30
L- lysine 0.38 0.38 0.41 0.41
Cl- methionine 0.21 0.22 0.23 0.25
Total 100 100 100 100
| Proximate chemical analysis % ]
| Crude protein (CP) 24.10 2402 | 2397 23.89
Crude fiber (CF) 3.45 4.55 4.98 5.64
: Ether extract {(EE) 3.68 4.18 4.60 511
; Calculated values :
Metabolizable energy (Kcal/kgy™* 2900 2903 2906 2906
Caleium % _ 0.86 0.88 0.88 0.89
: Available phospherus % 0.20 0.30 0.30 0.30
| Methionine % 052 052 0.52 0.51
Lysine % 1.30 1.30 1.30 1.30
- Methionine +Cystine % 0.75 0.75 0.75 0.75
 Price /Kg diet (L.E )**** 1.48 137 1.33 1.30

Protein concentrate contain, 52%Crude protein, 2.03% Crude fiber, 6.17%Ether extract,
ME 2080 (Kcal/Kg) ,1.50 % Methionine,2.00% Methionine & Cystine , 3.0 %Lysine
7.00% Caicium , 2.93 % Avalailable Phosphorus 2,20 % Nacl .

*~Zach 1 kg Vitamins and minerais contain : Vit. A 120000 U, Vit. D, 22000 U, Vit.E100
myg, Vit.K; 20mg, Vit. B, 10 mg, Vit. B; 50mg, Vit. Bs 15 mg, Vit.B,2; 100 pg, Pantothenic
acide 100 mg,Niacin 300 mg, Folic acid 10mg, Biotin 500 pg, iron 300mg, Manganese
800 mg, Chaline chloride 500 mg, lodine 10 mg ,Copper 1080 my, Seleneium 1 mg, Zinc
500 myg and 1200 mg Anti-oxidant

" Calculated according to NRC of poultry (1994} and determined according te the
digestion trials of OPM,

**7*Calculated according to price of feed ingredient at the same time of the experiment.

Price of one ton olive pulp meal 320 (L.E).

At the end of the experimental feeding period, digestion trials were
~znducted using 20 mates quail (five from each treatment ) to determine the
5.gestibility coefficients of the experimental diets as afffected by OPM levels.
Eirds were housed individually in metabolic cages. The digestibility trials
extended for 9 days; 5 days as a preliminary pericd followed by 4 days as
collection period. The individual live body weights were recorded during the
main collection period to determine any loss or gain in the live body weights.
During the main period, excreta were collected daily and weighed, dried at 60
C". bulked, finally ground and stored for chemical analysis. The faecal
nitrogen was determined according to Jakobsen et al (1960). Urinary organic
matter was calculated according to Abou-Raya and Galal (1971}
Metabolizable energy was calculated according to the equation of Titus and
Fritz (1971).

7315



Abd EI - Galil,K. et al.

The digestion coefficients % of dry matter (DM), organic matter (OM),
crude protein (CP), crude fiber (CF), ether extract (EE) and nitrogen free
extract (NFE) of the experimental diets were estimated.

The economical efficiency of feed was calculated from the input-output
analysis based on the differences in feed conversion ratio and feeding cost.

Ten birds from each treatment were chosen randomly for slaughter
test. Dressing percentage was calculated as carcass weight divided by the
pre-slaughter weight. Carcass parts were weighed and calculated as a
percentage of live body weight, blood samples were collected from birds.

The assays of serum total protein (TP) and albumin (AL) were carried
out by a test kit supplied by Biomerieux company according to the method of
Weichselbaurn (1946). Dounces et al. (1971),respectively. Serum globufin
{GL) was calculated by subtracting the obtained value of albumin from total
serum protein.Serum aspartate aminotransferase (AST) and alanine amino-
transierase (ALT) activities were determined by a kit purchased from
Biecrmerieux company according to the method of Reidman and Frankel
(1957).Serum creatinine{Cr) was determined by a kit supplied by Boehringer
Mannheim according to Jaffe (1988). Serum uric acid (Ur) was determined by
a kit supplied by 'El-Nasr Pharmaceutical company according to Caraway
(1963). Data were statistically analyzed according to SAS (1996) using
simple one-way classification. All data percentages were transformed to their
arc-sin values before analysis and differences among treatment means were
determined by Duncan’s New Multiple Range Test (Duncan, 1955
Regression equation analysis of feed intake, feed conversion ratio and
digestion coefficients were undertaken to clarify the relation between these
parameters and OPM content in the experimenta!l diets

RESULTS AND DISCUSSION

Chemical analysis, digestibility and nutritive values of olive pulp meal.

The proximate chemicai analysis of OPM indicated that CP%
content was 9.24 %, while, vaiues for CF, EE ,NFE and ash % were 18.45
9.71, 42.58 and 7.54%, respectively. These results were nearly similar {o
those of Ghazalah and El-Shahat {1994) recording 9.31% and 18.02%. for
CP and CF, respectively. Ahmed (1998) reported that CP, CF .EE and NFE%
of OPM were 7.0, 19.80, 9.04 and 41.15%, respectively, while, Abed EI-
Maksoud,(2001) reported that CP, CF, EE and NFE % of OPM were 9.67,
27.66, 8.98 and 33.24%, respectively, This wvaration in the chemical
composition may be due to the type of the fruit, degree of maturity and
extraction methods. Apparent of digestion coefficients % in the indirect
digestion trials of OPM were 69.14 | 70.03, 16.75, 81.89 and 77.21 % for OM,
CP, CF, EE and NFE%, respectively. The nutritive vaiues of OPM expressad
as DCP, TDN % and ME {(Kcal/kg) were 6.47, 60.32 and 2451 Kcal/kg.
respectively. Similar results were obtained by Ahmed (1998) who showed
that digestibility coefficient of OM, CP, CF, EE and NFE were 64.05, 78.53,
19.73, 81.81 and 78.66 %, respectively, while, The nutritive values of DCP ,
TDN% and ME({ Kcal/kg) were 5.50, 58.89 and 2463 Kcal/kg, respectively, by
broiler chicks.The feeding quality of olive pulp seemed to depend on the
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method of production (expressed or extracted, the presence or absence of
pits and elapsed time and treatment of pulp between pressing and processing
(Belibasakis 1985).

Live body weight and body weight gain .

The effect of feeding quail with different levels of OPM on live body
weigh and body weight gain during the experimental pericd (6 weeks of age)
are summarized in Table 2. Live body weight was significantly vaired
(P<0.05) among the different experimental groups. It is worthy thatlive body

-weight at all age was improved with increasing the OPM level in the diet at
10% and itis gradually decreased with elevating it up to 20 %.

Body weight gain during the whoie experimental period recorded a
significant difference (P<0.05) among groups .It was observed that the 10%
OPM group was nearly similar to the control one..lt was observed that the
10% OPM group was nearly similar {0 the control one. It is worlhy noting that
feeding quail on 10 % OPM resuited in 1.25 % higher in body weight gain
than that of control group. while, increase the OPM level to 20 % resulted in
8.31 % and 5.14 % lower than that of 10 % and control group, respectively.
These resuits agreed with those of Al- Shanti ef al. (2003%) who found a
significant increase in body weight gain for growing chicks fed 10 % OPM.
However, Attia et af, (2001) who reported that body weight gain of broiler
chicks recorded no significant increase after feeding diets containing OPM till
16% .

Feed intake and feed conversion ratio.

Feed intake (F!) during the whole, experimental period recorded an
increase (P< 0.05) with the increase of OPM levels as shown in Table 2.
A non significant increase was observed in guail fed 10% or 15% OPM
versus control group. Moreover, a significant increase was found in the Fi of
the group fed 20% OPM versus controlf, It is clear that substitution of diet by
20 % OPM increased feed intake by 3.55 % higher than that of the control
group.

Regarding the amount of feed intake (g/period) by the experimental
quail, it is observed that feed intake increased with increasing OPM levels.

Regression equations were obtained for Fi were as a function of
their OPM content .These relationships were defined by the following
regressions:

FI =681.24+1.19 X

? =0.93, (p<0.05).

Where: X = levels of olive pulp meal (OPM ) .

This increase in FI may be due to the improvement of the palatability
and increased of crude fiber on diets. These results are in agreement with
those of Attia ef al..(2001) who obtained significant (P<0.01) increase in Fl
using different levels of OPM in the diet of broiler chicks. Abd El- Galil (2001)
who found increase {P< 0.05) in FI of rabbits with increasing OFM levels of
rabbits fed from 5 up to 20 % OPM.
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Table 2: Effect of feeding different levels of olive pulp meal on growth
performance (Mean *SE) of quail.

Leveis of olive pulp meal

| Feed intake {g)/ bird /period.

10-2 weeks

126 @2=1.20"

122.49-2.19° |

125 13x1.85™

128.61=2.42°

Criteria Control 0% 1 15% | 20% -9

[Live body weight (g} i
Initial 8.39-0.48 8.42:0.35 8.40+0.25 843:057 | ns |
2 weehs 51.79:0.78° | 52.61=1 14° | 49.62+129% | 4767258 . *
4 weeks 110.4741.2° | 112.47=130° | 107.9922.01° | 104 56+3.90" | ~

6 weeks 182.21+ 1.5° | 184.4121.77° | 178.25+244%" | 17332212 | "
Weight gain (g)/bird /period .

0-2 weeks 4343005 [ 44.19+081° | 4122+120™ [ 390.24x1.14° | ~
2-4 weeks 58.68+0.77° | 59.86+0.38° | 58.37+1.32% | 56.89:0.64° | ~
4-6 weeks 71.74£0.95° | 71.940.53° | 70.26£1.40%° | 68.76x1.368° | ~
0-6 weeks | 17382+112° | 175.99+1.49° | 160.85-240% | 1648521.98°, ~

2-4 weeks | 232.35-1.08° | 236.43=05%° | 2392222.25% | 24182:301°

4-€ weeks | 329.842163° | 330.96-2.0% | 333 7=22°° | 33486=187°
0-€ weeks | 52 11+328° | 689.88:2.4% | 696.08+345 | 707 38-3 88°

Feed conversion ration. B
0-2 weeks 2.79+0.03° 2.77-0.04° 3.0420.05" 3.28+004°
2-4 weeks 3.96+0.05° 3.95+0.01° 4.100.08%° 425+005° |
4-G veeks 4.60+0.05° 4 60+0.02° 4.75+0.09%° 487+010° |

| 0-6 weeks 3.63:0.03° | 3.924005° | 4.11=0.06° 4.29£0.05* |«
{ Morality rate %.

[0-6weeks | 397+048 | 412+032 | 399+047 | 51045 | ns

a,b: Means within a row with different superscripts are significantly different (P< 0.05).
Sig.= Significance , "= (P< 0.0§), ™= {P<0.01}, n.s= not significant

Feed conversion ratio (FCR) revealed a significant difference
(P<0.08) among the experimental groups. On the basis of the present dats,
it seems that quail received diets supplemented with 15 and 20 % OPM were
to some extent less in feed conversion compared to the other groups. The
reduction observed in FCR may result from the decreased body weight gain
and increased feed intake as a result of OPM levels in the diets.

Regression equations were obtained for FCR were as g function of
their OFPM content. These relationships were defined by the following
regressions:

FCR =3.87 +0.02 X

rr =073, (p<0.01).

Whe e: X = levels of clive puip meal (OPM ).

Similar results were recorded by Al- Shanti et af. (2003% who reported
an jmprovement in FCR of chicks fed diets incorporated with 10% OPM.
Abd EI-Galil {2001) found that FCR of rabbits decreased with increasing
levels of OPM from 5 up to 20% OPM.

Mortality rate %.

Results on monrtaiity rate % recorded a non significant difference
among groups { Table 2). However, quail fed control diet recorded the lowest
value, while, the 20% OPM level recorded the highest mortality rate.
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Carcass traits and chemical analysis of meat.

Results on carcass traits and chemical analysis of quail meat are
fisted in Table 3. Results showed that, in the diet containing the highest level
of OPM decreased significantly (P<0.05) the dressing percentage , while,
10% OPM Resulted the higher value than all groups. The decrease in
dressing percentage was due to the decrease in live body weight.

Chemical analysis of meat did not show significant difference among
experimental groups in moisture, protein and Ash. On the other hand. ether
extract (EE)% vzlue recorded a significant difference (P<0.05) among the
experimental diets. where a gradual increase was noticed in EE% with
increasing OPM levels This result agreed with those of El-Kerdawy (1997)and
Abd El- Galil (2007} who observed no significant differences in carcass
percentage and Chemical compostion of meat with 15 or 20 % OPM.
respectively. of rabhiis diet

Table 3: Carcass traits and chemical analysis of meat (Mean *SE) of
gquail as affected by feeding different levels of clive pulp meal .
Controi | Levels of Qlive Pulp meai ‘

Criteris | 10 % 15% | 0% iSlgi
‘Live bod yweightiy  “83 20=1.22°]185.91+1. 26" [ 181.15-1.18 1 179 33=2.4° -
Dressing % T2 88=0.03" | 73.09£.0.09° | 7167=04%° |7055:049> * !
i Heart % - 0752002 | 0.8220.12 0.8320.1 | 0.85:0.1 |ns !
Gizzard % 2.39=0.05 | 275004 | 2.80:0.04 | 2.90=C4 ,ns
Liver % 2.47=0.02 | 261012 2.72:0.08 |, 281=0.14 | ns |
‘Cdible giblets % 561=110 ! 618:129 | 635143 | 6562145 | ns |
Moisture % | 72.28: 039 | 7217+0.49 | 72.1240.50 |72.01:0.54] ns |
Protein % . 22.2121.05 | 2212+ 1.41 | 22.08£1.68 |21.70£1.07 | ns |
Ether extract % | 306+060° | 327£08™ | 3.34£012% [345:016°] *
Ash % | 1332050 | 1342055 | 136x056 | 1.39:086 !ns,

a.b: Means within a row with different superscripts are significantly different (P< 0.05).
Sig= Significance, * {P< 0.05), ns= not significant ,
« Edible gibiets = liver, heart and grizzard weights.

Digestibility and nutritive vaiues of the experimental diets.

The digestion coefficients for levels of OPM as compared with
contro| diet are present in Table 4 and Fig 1. Results indicated a highiy
significant (P<0.01) decrease occurred in crude protein (CP%) and crude
fiber (CF%). Digestibility of EE % value showed a non significant increase by
the incorporation of 10% OPM versus control diet, while, a significant
increase { P<0.05) was recarded by 15% and 20% OPM levels. Nitrogen free
extract (NFE%) was gradually decreased (P<0.05) by elevating the OPM
level in the diet from 0.0 up to 20%. Similar results were obtained by Abd El-
Maksud (20G1) who reported that increasing OPM up till 12 % in the diet of
broifer chicks decreased significantly the digestion coefficient of OM .CP, CF
and EE. Abd Ei- Galii (20C1) found this reduction (P<0.01) in digestibility of
CF% and CP% when fed OPM in rabbit diets.

Regarding the nutritive vaiues, it is clear that DCP TDN% and ME
( Kcal’kg) were decreased significantly (P<0.01 or P<0.05) by increasing
CPM more than 15% in the diet. The observed decrease in nutritive values
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which followed the increase in OPM inclusion be attributed to the depression
in digestibility of OPM. These resuits agreed with those of Abd El- Galil
(2001) who found that nutritive values of rabbits decreased with increasing
levels of OPM from 5 up to 20% OPM.

Table 4: Effect of feeding different levels of olive pulp meal (OPM) on
digestibility coefficients % (Mean 1SE) of experimental diets .

Items levels of olive pulp meal ‘I sig
control | 10% | 15% i 20%

Digestion coefficients
CP 82.5111.2° 80.86+1.38% [ 77.853245% | 75.06+2.7° | **
CF 25.53+1.4° 22.19+1.41* 18.00+1.63° 16.94+20° | **
EE 84.11+1.82° 85.98+0.82° 87.79+0.42° 86.530.8° .
NFE 85.62+1.1° 84.95+0.40% | 84.19+0.33%° | B83.91+12° .
Nutritive values
DCP% 16.88+0.3° 19.424 0.42° 18.6620.3°" 17.92+0.5° .
TDN% 67.85+1.2° 66.44 +2.01° 65.05+1.532° 64.18+1.6° *
ME

(Kcal/kg) 2872+08.2° 2811+99.12° 2750+88.57° | 2710+99.8° .

a,b: Means within the same row showing different letters are significantly different
{P<0.05).Sig.=Significance,*={P<0.05),"*={P<0.01).

Digestion cofficient %

‘NuiTient coptent

Ho B10% B15% N20%

The decrease in digestibility of CP and CF may be to attributed to
lignin content of OPM and the fact that most of its total nitrogen is linked tc
lignecellulose, two main factors which limiting the digestive utilization of olive
residues {Aguilera 1987) and probabiy caused by the presence of tannins,
which may adversely affect the nutrition of herbivores through inhibition of
digestion as suggested by Robbins ef al. (1987). These results were
supported with Reed ef al. (1990) who reported that tannins may reduce ceil
wall digestibility by forming indigestible complexes with cell wall
carbohydrate. Martin et al (2003) reported that olive puip containing 1.4%
tannins {on DM basis).Tannins are naturally occurring as polyphenaiic
compounds or complexes with macromolecules ( proteins, cellulose,
hemicellulose, starch ), minerals and vitamins which, affect their availability in
man and animals (Makkar, 1993). Streeter et al. (1993) found that tannins
reduce digestibility of protein and carbohydrate by inhibiting digestive
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enzymes and by aitering permeability of the gut wall. So the decrease in
digestion coefficients and nutritive values in this study may be attributed to
these factors.

Regression equations of digestion coefficients as affected by the
different levels of OPM are shown in Table 5. These regression equations
were obtained for digestibility of CP, CF, EE and NFE in the diets were as
a function of their OPM content .

Table 5 : Regression equations of digestion coefficients as affected by
feeding -OPM diets

| Items Regression equations r P
cP 85.14-045 X 0.94 -
CF 2576 -0.45 X G.97 bl
EE 84.43+0.13 X 0.690 *

| NFE 8§5.91-0.12 X 0.78 -

== (P<0.05), ™ = (P<0.01) X= Levels of OPM.

It is of great importance to noting that the results of the digestibility
and feeding values of experimental diets were coincided generally with the
differences in growth performance and feed utilization in quail fec OPM.

Economic efficiency.

Results indicated that cost of kg feed (L.E) decreased gradually with
increasing the levels of OFM. However, net return and economic efficiency of
experimental diets increased versus controf diets,

The present resuits indicated that the 10% OPM is the best level in
feeding growing quait as it produced the highest net return and highest
economic efficiency, as shown in Table 6 and Fig 2 .

Table 6: Effect of different levels of olive pulp meal on the economic
efficiency by growing quail.

| o [ Levels of olive pulp meal
- Criteria Control 10% 15% 20%
‘rFeed conversion ratic 3.83 3.92 4.11 4.29
Cost of Kg feed (L.E) 1.46 1.37 1.33 1.30
| Feed cost of kg meat (L.E) 574 5.37 5.47 559
| Market price of one Kg meat (L.E) 12.00 12.00 12.00 12.00
" Net return (L.E) 6.26 6.63 6.53 6.42
Zzonomic efficiency % (Ee) of feed 109.06 123.46 119.38 115605
1\ Relative economic efficiency of feed 100 112.65 108.92 104.97
|
= N _ —_
R - 130 E . o : 1.5 Q o
E & 12 314 <
S g o : .3 I 5 =
55 110 o 4 313 BT
0z H : 2 @
w g 00— — = 1.2 Q=
20 15 10 0
Levels of OPM
¢ LE = Ee
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Biochemical parameters.

Serum, total protein (TP), albumin (AL}, globulin (GL), A/G ratio,
creatinine (Cr) and uric acid (Ur) were not significantly different between
quail groups.(Table 7). Similar resuits were noticed by Al-Shanti (2003") who
reported that different levels of OPM up to 20% level showed no effected on
TP of rabbits. El-Kerdawy (1997) reported that serum Cr of growing ratbits
were not significant affect on rabbits fed up to 20% OPM. ,
Table 7: Some biochemical parameters in serum (Mean 1SE) of

growing quail fed different levels of olive pulp meal .

Criteria Control 10% 15% 20% Sig.

TP ‘
(g/100 mi) 359006 3.85+0.08 3.69+0.13 3.73x0.2 ns '
Albumnin 1
(/100 mi) 1.65+0.05 1.65+0.19 1.71+0.18 1.74+0.21 n.s
Globulin
(g/100 mi) 1.94+0.03 1.93+0.2 1.98+0.16 1.88+0.18 ' ns
AIG ratio 0.85+0.015 0.85+0.11 0.86+0.16 0.87+021 - ns
AST(u/mi) 29.33+1.04° ' 31.35:0.89%° | 32.95+1.18° | 34.48:+1.13° & -

ALT (u/mi) 7.33+0.91° 8.07+063° | 9.91+1.16™ | 10.01+093* | -

Creatimine
(mg/100 ml) 0.85+0.02 0.8610.03 0.8410.12 0.81+0.09 n.s
Uric acid ’
(mg/100 ml) 1.55+0.05 1.67£0.03 1.57+0.09 1.63+0.09 | ns
Cholesterol
(mg/100ml) | 175.2542.19° | 176.32+1.22° 173.79+1.23%° | 170.01+1.63° | ~

a,b: Means within a row with different superscripts are significantly different {P< 0.05).
Sig= Significance, * (P< 0.08), n.s= not significant,

Serum liver enzymes ALT and AST recorded a gradual increase
{p<0.05) with increasing OPM level. The increase in serum AST and ALT
may be due to the presence of phenolic compounds which produce adverse
effects on liver functions. Abu daya (1990) reported that most of the pure
pheneolic compounds extracted from olive cake had harmful effects on liver
and kidney functions, haemoglobin, carbohydrate and lipid metabelism. Axd
Ei-Samee et al. (2003) noticed a significant increase in serum ALT of rabbits
fed 20% OPM. From the obtained resuifs, it is clear that the 10 % OPM was
the best level that couid be used in feeding quail without any adverse effecis
on liver functions. serum cholesterol was observed a gradual decrease
(p<0.05) with increasing OPM level.

This decrease in serum cholesterol may be due to the predominance
of unsaturated fatty acids in OPM.{ Table 7). El-Kerdawy {1997) reported that
rabbits fed diets including 10 or 15 % OPM suffered from a significant
decrease in serum cholesterol. Marzouk et al. (1986) reported that most of
fatty acids present in olive oil are unsaturated.Al- Shanti (2003% noticed =
reduction in total serum cholesterol of broiler chicks fed diets containing &
and 10% OFPM.

Conclusion, from the nutritional and economical efficiency stand points
of view, the olive pulp meal could be recommended to be used successfully
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and safely in formulated diets for growing quait, if be included up to 10%
without adverse effecting on growth performance or physiological
parameters.
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