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ABSTRACT

A total of 180 Japanese quail chicks at one day-old were used in an
experiment, which lasted 6 weeks. The experiment aimed to study the utilization of
date stone meal {DSM) as agro-industrial by-products by feeding growing Japanese
quail.

Quail chicks were divided into 4 equal experimental groups of 45 chicks each.
Every group was sub-divided into three replicates (15 chicks/ rep.). The first group
was fed the basel diet as a contral (0% DSM), while, the other three groups were fed
diet containing 5,10 or 20% DSM. The experimentai diets were isocaloric and
isonitrogenous .

Results obtained could be summarized as follows:

Live body weight, body weight gain and feed intake were significantly
(P<0.05) decreased with the increasing of DSM % in the diets. Moreover, feed
conversion ratio (g feed/g gain) became significantly worst {P< 0.05) by increasing
DSM up to 20% in the diets.

Digestion coefficients of CP, CF and NFE % were significantly decreased by
increasing DSM in the diets. However, digestion coefficient of EE was not
significantly influenced by the different levels of DSM. Different levels of DSM in diets
caused significantly {(P< 0.05) decreases in dressing percentage with the increase of
DSM up to 20% . The 10 % DSM level showed the best net return as well as
the highest value of economic efficiency among ail experimental groups. Serum TP,
AL, GL, A/G ratio, Cr and Ur recorded a non-significant difference between quail
aroups. Serum ALT, AST enzymes recorded an increase (p<0.05) with increasing
CSM levels, and however cholesterol level decreased.

From the nutritional and economical efficiency stand points of view. the date
stone meal could be recommended to be used successiully and safely in formulating
diets for growing quail, if included up to 10% without adversely affecting their growth
performance or physiclogical parameters.

Key words: Quail, date stone meal (DSM), growth performance, digestion
trials, carcass traits, and some physiological parameters

INTRODUCTION

Now there are new sources of poultry feed ingredient that are based on
gtional utilization of all available feed raw materials. The general trend is to
iind the available and cheaper raw materiais contributing to saving of costly
feeds, which are in short supply.

Using untraditional feeds in poultry feeding can substantially
participates in solving this problem and decreases the cost of feed which in
turn, decreases the marketing price of poultry production, reduce
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environmental poilution and ameliorate the situation by creating new feeds
from waste materials.

In egypt, there are large quantities of untraditional inexpensive feed
resources and agricultural by-products available such as date stone nieal
(DSM) , can be used in Quail chicks feeding as a particle substitute for the
conventional feed stuffs, as a cheap untraditional feedstuffs.

Date stone meal is rich in nutrients. Kolif and Abo El- Nor (1953)
reported that the protein content of date stone consists of seven amino dcids
namely aspartic, glutamic, arginine, proline, threonine, methionine and !ysine.
where, it is rich in arginine and proline, arginine being the major amino acid.
Abd El-Naby (7999) found that the major amino acids in date stone were
glutamic , aspartic and arginine being 17.79,10.93 and 8.68g/100g protein,
respectively. Lysine and methionine which are well known as limiting acids in
diets hased on cereals and legumes were slightly higher in date stone, being
6.87and 2.€9 g/100 g protein, respectively. The results of mineral content in
date stone indicated that K, P, Ca, Mg and Na were the major minerals in
different date stone, while microetements such as Fe, Mn, Zn and Cu were
found in low concentrations (Abd Ef- Naby, 1999).

There are some researches on its use in quail E/-Bogdady et al.
{1994), Ef-Bogdady (1995) and E-Nagme.et. al. (2001)

There is little information in literature concernins the use of date stene
meal in feeding growing quail

The mai~ objective of the present work was to evaluate date stone
meal and to study its effects on growth perfermance, economic efficiency.
digestion coefficients, 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 Research
Center. The experiment aimed to study the utilization of date stone mea!
{DSM) as a non conventional feedstuff in growing Japanese quail diets .

Firstly, 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 Kcai/Kg) values for date stone
meal (DSM), using 8 mature quail males {4 in each trail). in the 1% trail, the
ME of yellow corn (YC) was determined directly .In the 2 trail, ME value of
DSM (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 corn, 1.11 % Limestone, 1.06 % Dicalcium phosphate, 0.33 %
Methionine, 1.05 % Lysine, 0.20% Premix ( Vit. and Min.) and 0.25 %salt .

Secondly, A total number of 180 Japanese quail ( Coturnix Coturnix
japanica ) chicks from hatch were used and kept under similar managerial
under similar managerial, hygienic and environmental conditions, The chicks
were housed in cages from hatch up to 42 days .
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Quail Chicks were divided randomly into 4 equal experimental
groups of 45 chicks in three replicates { 15chicks / repi.). The first group was
fed the basal diet as a control, while the other three groups were fed diets
containing ether 10,15 or 20 % DSM .

The experimental diets (Tabie 1) were formulated using 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 biweekly, Body weight gain
{BWG) and feed conversion ratio (g feed/g gain} were calculated. Maortality
rate was aiso recorded .

At the end of the experimental feeding period, digestion trials were
conducted using 20 males quail (five from each treatment ) to determine the
digesticn coefficients of the experimental diets. Birds were housed individually
in metaboiic cages. The digestibility trials extended for 9 days; 5 days as a
preliminary period 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 80 C°, bulked, finally ground and
stored for chemical analysis. The faecal nitrogen was determined according
to Jakobsen ef a/.(1960). Urinary organic matter was calculated according to
Abou-Raya and Galal (1971). Metabolizable energy was calculated according
to the equation of Tiuts and Fritz (1971).

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

The economical efficiency was calcuiated 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 caiculated as a
percentaye 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
Weichselbaum (1948). Dounces et al. (1971),respectively. Serum globulin
{GL) was calculated by subtracting the obtained value of albumin from total
serum protein.Serum aspartate aminotransferase (AST) and alanine amino-
transferase (ALT) activities were determined by a kit purchased from
Biomerieux company according to the method of Reifman and Frankel
{1957).Serum creatinine(Cr) was determined by a kit supplied by Boehringer
Mannheim according to Jaffe (1986). 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 Muitiple Range.Test (Duncan, 1955).
Regression equation analysis of feed intake, feed conversion ratio and

7299



Abd El- Galil, k. et al.

digestion coefficients were undertaken to clarify the relation between these
parameters and DSM content in the experimental diets

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

Ingredient % Control Levels of date stone meat -
10% 15% 20%

Date stone meal 0.00 | 10.00 | 15.00 | 2000
Soybean meal (44%) 11.30 11.57 11.75 15.67
Yellow corn 56.00 | 49.00 | 4550 | 43.00
Concentrate "{52%) 10.00 10.00 10.00 10.00 .
Corn gluten meal (60%) 11.84 12.20 12.30 10.00
Wheat bran 953 580 4.10 0.0C
iDicaIcium phosphate 0.44 0.3 0.38 ! 0.42
Vit. and min, mix™ 0.30 0.30 030 | 030
L- lysine : | 038 | 042 043 | 036
DI- methionine | 0.21 0.23 0.24 l 0.25
Total | 100 | 100 100 | 100
Proximate chemical analysis % | |
Crude protein (CP) 2410 | 23.93 23.80 2372
Crude fiber (CF) 3.45 3.85 4.19 4,45
Ether extract (EE) 3.68 3.88 4.02 419
Calculated values :
Metabolizable energy (Kcal/kg)*** 2900 | 2906 2906 | 2905
Calcium % 0.86 0.82 0.83 0.83
Available phosphorus % 0.30 0.30 0.30 0.30
Methionine % 0.52 052 | 052 0.52
Lysine % 1.30 1.30 1.30 1.30
|Methionine +Cysteine % 0.75 O.TSJ 0.75 0.75
‘frice /Kg diet (LE )=+ 1.46 1.40 1.36 1.35

* Protein concentrate contain: 52%Crude protein, 2.03% Crude fiber, 6.17% Ether extract.
ME 2080 {Kcal/Kg) ,1.50 % Methionine, 2.00% Methionine and Cystine, 3.0 % Lysine,
7.08% Calcium , 2.93 % Avalailable Phosphorus, 2.5 % Nact .

** Each 1 kg Vitamins and minerals contain @ Vit. A 120000 U, Vit. D; 22000 iU, Vit.E100
mg, Vit.K; 20mg, Vit. B, 10 mg, Vit. B; 50mg, Vit. B; 16 mg, Vit.B,; 100 pg, Pantothenic
acide 100 mg ,Niacin 300 mg, Folic acid 10mg, Bictin 500 pg, iron 300mg, Manganese
600 myg, Choline chloride 500 mg, ledine 10 mg ,Copper 100 mg, Seleneium 1 myg, Zinc
500 mg and 1200 mg Anti-oxidant .

“*Caiculated according to NRC of poultry (1894) and determined according to the
digestion trials of DSM .

***Calculated according to price of feed ingredient at the same time of the experiment.
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RESULTS AND DISCUSSION

Chemical analysis, digestibility and nutritive values of date stone meal
(DSM).

Proximate chemical analysis of DSM indicated that crude protein
content (CP) was 7.65%, while, crude fiber (CF), ether extract (EE) and
nitrogen free extract (NFE) were 10.57, 7.91 and 72.10%, respectively. The
results obtained indicated that the apparent digestion coefficients of CP, CF,
£E and NFE were 89.30, 13.03, 77.3 and 72.1%, respectively. -

The nutritive values of DSM expressed as DCP, TON and ME
{Kcal/kg) were 5.30, 64.58 % and 2675 Kcal/Kg, respectively. These results
were nearly similar to those of E~-Nagme.ef al. (2001) who reported that CP,
CF, NFE and ME (Kcal/lkg) for date stone meal were 7.50, 13.01, 69.63 %
and 2757 Kcal/kg, respectively, Hiti and Rous (1978) reported that CP and
CF for date stone were 8.10% and 9.10 %, respectively. It must be
mentioned that these discrepancies in proximate chemical anaiysis of OSM
ameng the different literature might be due to the nature, source and degree
of maturity of date stone content.

Live body weight and weight gain.

The effects of dietary treatments on growing performance are
summarized in Table 2. Average live body weight (LBW) and average body
weight gain (BWG) during the experimental period (0-6 weeks of age)
showed gradual decrease with elevaling the DSM in their diet from 0.00 up to
20% with quail a significant differences (P < 0.05) between groups . in cther
wards, the incorporation of DSM in quait diets decreased LBW, where , at 6
weeks of age by about 1.33 ,6.37 and 10.45%, than the control when the
DSM was 10,15 and 20% of the diet, respectively. It was noticed that the
BWG in quail fed 10% DSM level recorded the highest value after the control,

The inclusion of DSM in quail diets at 10,15 and 20 % results in poor
BWG than that control group at all intervals studied. The obvious and
significant (P < 0.05) decrease was obtained when the DSM reached 20% of
the diet.

The decrease in BWG may be due to the decrease in feed intake and
digestibility of nutrients in diets contained DSM at any level from 10 to 20 % .
These result agreed with those of Afifi et al. (1966) who found that the best
improvement in weight gain of broiler was obtained with the inclusion of 1€%
followed by 5% DSM in the diets. Also, Kamef et al (1981) observed
a significant increase in growth rate broiler at the 5 and 10% inclusion
levels and a decreased at 15% level of DSM. On the other hand ,Jumah et
al. (1973) used three levels (5, 10 or15 %) of DSM in the diet of broiler , the
final weights of chicks fed on diets contained any levels 5, 10 or 15% were
lower than the control. Decrease, in BWG was noticed by Sofiman (19986) in
chicks fed 5, 10 or 15% DSM and this decrease was significant at 10 and
15% levels. El-Bogdady (1995) recorded that body weight and weight gain
decreased with the inclusion of DSM at levels of 10 or 15% in growing quail
diets.
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Table (2) Effect of feeding different levels (Mean *SE}) of date stone meal
on growth performance of quail.

ltems Control Levels of date stone meat Si -\
0% | 15 % [T20% g
Live body weight (LBW) (q) |
initial 8.39 +0.48 8.41+0.41 8.40+0.19 842+0.16 | ns
2weeks | 51.79:0.78" | 50.86+0.85" | 49.33x0.98" | 47.24x1.30°% | ~
4 weeks 110.47 +1.2% | 108.37+0.92% | 103.18+1.78° | 98 53+204% | ~
6 weeks 182.21+ 15" | 179.78+2.04" | 1706+3.08"° | 163.12:33°%| ~
Weight gain (WG)(g)/bird /period ‘
0-2 weeks | 43.40+0.05" | 42.45:0.40" | 40.93:0.86" | 38.82+1.14% | * |
2-4 weeks | 5868+0.77" | 57.51+0.75* | 53.85+161"® | 51.29:0.79% | * i
4-6 weeks | 71742095 | 71.41:1.02% | 67.4242.15%® | 64.59+191% | ~ |
0-6 weeks | 173.82+1.12% | 171.37+1.70" | 162.222.16"% | 154 7¢3208 | ~ |
Feed intake {Fl) {g)/ bird /period '
0-2 weeks |120.92+1.20"|114.96:1.55% | 113.93:2.12°% | 108.25+3.55°
2-4 weeks |232.35+1.08%|222.70+1.27%% [ 221.73=2.71 "% | 216.18+4.08%| *
4-6 weeks |370 84+1 63" 323.63+2.85"% | 328.87+1.41"% |316.03:3.16%| ~
0-6 weeks | 683.11£3.28"%| 661.29+2 44" | 658 53:3.26*® |640.46+4 16°%| °
Feed conversion ratio (FCR}
0-2 weeks | 2.79+0.03B 2.71=0.04% 2.78:0.04% 2.79+0.06% | *
2-4 weeks | 3,9610.05° 3.87:0.07° 412010 | 4.22:0.05* | ~
4-6 weeks | 4 g0+0.05° 4.53+0.05° 4.88+0.09% | 489:012% |
| 0-6 weeks | 393:0.03% | 3.86:0.03° 4.06+0.17" 4.14-0.06" | °
Morality rate % .
‘0—6 weeks | 3.97+0.48 | 23.95+055 | 454+067 | 4.47:068 | ns

a,b: Means within a row with different superscripts are significantly different
0.05). Sig. = Significance, ~ {P< 0.05), ns= not significant

(P<

Feed intake and feed conversion ratio,

Feed intake (F1) values during the whole experimental period
gradually decreased significantly (P< 0.05) with the increase of DSM levels
as shown in Table 2. The Fl of the group fed 20% DSM was significantly
less than that the control group. It is clear that substitution of 20 % DSM
decreased feed intake by 6.24 % than that of the control group at 6 weeks of

age .
These relationships were defined by the following regression
equations:

Fil = 683.30-2.00 X
= 0.93, (p<0.05).
Where: X = levels of date stone meal (DSM).

The decrease in FI may be due to the presence of tannins, which
decrease palatability of feed. |t may also be concluded that the 10% level
had a better palatability than other treatments of DSM. Makkar et al. (1996}
Indicated that tannins decrease palatability through precipitation of salivary
protein. Attalla and Harraz {1996) recorded that date pits contained from 1.59
to 3.48 % tannins. In accordance with the present date E£/- Bogdady (1995)
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found that of quail chicks fed 10 and 15% DSM consumed less feed than
control group. El-Kerdawy et al. (1998) recorded a non-significant decrease in
F1 in rabbits fed 5, 10 and 15% DSM. Abd El-Fattah (1990) indicated that
average F| of ducklings receiving DSM was ifower than that of control group.
n the same trend, Radwan et al (1997) found that Fl of chicken chicks
decreased non-significantly with increasing DSM %.
Results of feed conversion ratio (FCR) (g feed/g gain) revealed

a significant difference (P<0.05) among the experimental groups as shown in
Table 2. It was observed in this study, that quail fed 10% DSM reccrded the
best FCR, an the contrary, 20% DSM level recorded the worst FCR. due to
the decrease in feed intake and reduction of daily weight gain.
These relationships were defined by the following regression equations:

FCR=387+001X

~ =0.76, (p<0.05).

Where: X = levels of date stone meal (DSM).

In agreement with the present results, =/- Bogdady et al. (1995)
Frund that the 10% DSM improved FCR of growing guail. Abd El- Mageed
{1894 found that FCR decreased non-significantly in broiler after feeding 5.
10 or 15% DSM. In the same trend, Abd El- Rahman et al. (1399) noticed that
using 13% DEM in feeding faying hens decreased Fl and FCR significantly.

Maortality rate .

Resudts on mortality rate % recorded a non-significant difference
between groups fed diets containing DSM and control group. Quail fed 10%
DSM recorded the lowest | while, the 15% DSM level recorded the highest
mortality rate %.

Digestibility and nutritive values of the experimental diets.

The digestion coefficients for levels of DSM as compared with
control diet are present in Table (3) and Fig.(1). The digestibility of OM, CP
and CF % showed a highly significant (P<0.01) decrease for diets containing
DSM in comparison with control diet, the minimum decrease was noticed for
10% DSM and the maximum decrease was found for 20% DSM diet. On the
other hand, a non-significant difference was cbserved in the digestibility of
E=. in NFE digestibility. revealed a significant difference (P<0.05) among the
experimental diets .

Regarding the nutritive values, it is clear that DCP, TDON % and ME
(Kcai/Kg) were decreased significantly by increasing of DSM up to 20% . ltis
of great importance to noting that the results of the digestion trial were
coincided generally with the differences in growth performance and feed
conversion ratio in quail fed DSM.

This result agreed with that of Abd E/-Mageed {1993) who recorded a
decrease in nutrient digestibility in feeding broiler . El-Kerdawy et al. (1988)
recorded thai using 15% DSM in feeding rabbits decreased significantly
(F < 0.01) the digestibility of CP and NFE, while digestibility of DM, OM, CF
and EE was not-significant.
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Table [3): Effect of feeding different levels of date stone meal by
quail on digestion coefficients and nutritive
values(Mean*SE) of experimental diets.

growing

items Level of date stone meal sig
Control 10% 15% 20% :
OM 80.50+1.2" | 79.82+1.28" | 76.83+167"° | 72.46:2.1° | *
CP 82.51:1.4" | 78.17+1.09"° | 74.62+2.16° | 70.52+2.7° | ="
CF 2553+£1.2° | 21.4521.22"° | 17.35+1.62° | 16.63+1.9° | *
EE 84.11:1.82 | 85.95:1.22 | 86.89+1.22 85.54+1.55 | ns
NFE 85.6221.1" | 84.03:0.82"° | 84.04+094"° | 83.29+1.3° | * |
Nutritive values |
DCFP% | 19.88+0.3" | 18.69+0.42° | 17.76+0.30" | 16.75+0.5" 5
TDN% | 67.85+1.2" | 64.13+2.01" | 63.59+ 1.5 |61.96+1.1° | **
ME .
( kealkg | 2872+98.2" | 27122991 | 2688+88.57° | 2617-98.5° | *

a,b: Means within a row with different superscripts are significantly different (P< 0.05).
Sig= Significance, * (P< 0,05}, ™" (P< 0.01), ns= not significant

Fig.(1) Digestion coefficiens of experimental diets of
quail fed diets containing defferent levels of DSM.
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The decrease in digestibility of nutrients may be due to the presence
of tannins, which may adversely affect the nutrition of herbivores through
inhibition of digestion as suggested by Robbins et al. (1987). These resulis
were supported with Reed et al (1990) who reported that tannins may
reduce cell wall digestibility by forminj indigestible complexes with cell wall
carbohydrate.

Tannins are naturally occurring as polyphenolic compounds or
complexes with macromolecules { proteins, celiulose, 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 enzymes and by altering
permeability of the gut wail. Mc Donald et al. (1998) reported that lannin
molecules can form stable chelates with many metal ions such as zinc,
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cupper and iron or reduce their solubility. Moreover, tannins can disturb the
absorption of minerais through the gastrointestinal tract.

It is well known that crude fiber are non-starch polysaccharides
{NSP) that include cellulose, hemi cellulose, pectin substances and beta
glucose. This, however, may decrease the utilization of DSM in poultry
feeding.

Regression equations of digestion coefficients as affected by different
levels of DSM are shown in Table 4. It is of great importance to note that
the results of the digestion trial were coincided generally with the differences
in growth performance and feed conversion ratio in guail fed DSM.

Table (4 ): Regression equations of digestion coefficients as affected by
feeding DSM diets.

ltems Regression equations R* P
CP 83.08-0.59 X 0.67 -
CF 2555047 X 0.96 >
EE 84.65+0.09 X 0.55 *
NFE 85.44-0.13 X 0.88 *

* = (P< 0.05), "~ = (P<0.01). X= Levels of OPM.

Carcass traits and chemical analysis of meat.

Results on carcass trais of quail and chemical snalysis of meat after
feeding different levels of date stone meal are summarized in table (5). Data
in the present study showed that DSM levels in diets decreased ( P<0.05)
cressing percentage with 20% DSM and non-significantly with 10 and 15%
OSM compared with control,

Table (8): Carcass traits of slaughtered quaii and chemical analysis

of meat (X + SE )as affected by feeding different levels of
date stone meal :

Criteria . Levels of date stone meal ISig
| | control 10 % 15 % 20%
Live body weight (9)183.50+1.22%180.55=1.60(172.21=1.5°[168.9=1.75° *
Dressing % 72.86:0.03%|72.17+1.10" [70.83+1.05"%| 69.1=1.28% | *
Heart % 0.75+0.02 | 0.77:0.03 | 0.79+0.02 | 0.80+0.04 | ns
Gizzard % 2.39+0.03 | 2.53:0.05 | 2.56+0.04 | 2.60+0.07 | ns
Liver % 2474002 | 25141003 | 2.63=0.08 | 2.71+0.06 | ns
Edible giblets*%| 561+.1.10 | 5.81+0.09 | 598+0.12 | 6.1120.14 | ns
Moisture % 72.25+0.39 | 72.24+0.24 | 72.35+0.15 |72.43:0.14 | ns
Protein % 22.21+1.05! 22.19+0.10 | 22.11+0.07 [22.01+0.05] ns
Ether extract % | 3.06+0.60 | 3.16=0.20 | 3.20+0.11 | 3.20:0.10 | ns
Ash % 133+ 050 | 1.3240.05 | 1.33+0.04 | 1.34:0.06 | 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.

The decrease in dressing percentage was due to the decrease in

live body weight. This contrasts with the reports of £/~ Bogdady et al. {(1995)
who found that dressing percentage was not significantly affected by
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incorporation of DSM up to 15% in diets of growing quail. Soliman (1996)
found that carcass percentage was not significantly affected by incorporation
of DSM in broiler diets while gizzand percentage increased with increasing
DSM leveis.

Economic efficiency .

The collective data showing the effect of different levels of DSM on
feed cost, net return and economic efficiency {Ee)% as compared with
the control group are presented in table (6) and Fig.(2). It is clear that the cost
of kg feed decreased with increasing levels of DSM where 20% DSM
recorded the lowest value versus the control diet. Data indicated that DSM
increased Nr of experimental diets as compared with control, with the lowest
level of DSM 10% recording the highest values.

The 10 % level showed the lowest feed cost of Kg meat due to the
reduction of its FC.Thus, this fevel produced the highest net return and the
highest economic efficiency compared with all DSM groups including the
control.

Table {6): Economic evaluation of feeding different levels of date stone
meal by growing quail.

[ Levels of date stone
Item Control meal
’ 10 15 20 |
Feed conversion ratio 3.93 3.86 4.08 414 :
Cost of Kg feed (LE) 1.46 11.40 1.36 1.35
Feed cost of kg meat (LE) 574 15.40 5.52 5.59
Market price of one Kg meat (LE.) 12.00 12.00 12.00 |12.00
Net return (LE). 6.26 660 6.48 6.41
Economic efficiency % (Ee) of feed [109.06 [122.22 [117.17 (11467 |
Relative economic efficiency of feed {100 |112.07 [107.44 [105.14

Fig.(2) Economic efficiency of feed (Ee) and cost of kg feed {LE)
of different levels DSM by groning quail

15 E _—“‘W__._E? 3 125
- 1.45 f sl S 3 120
8 140 1115

30 ' E 3110 d

‘ 3 135 ¢ 105

| 13- l - - 100

| 0 10 15 20

Levels of OSM

biochemical parameters . :

Serum, total protein {TP), albumin (AL), giobulin (GL), A/G ratio,
creatinine (Cr) and uric acid (Ur) recorded a non-significant difference
between guail groups. (As shown in Table 7). Similar resuits were observed
by Ei-Kerdawy {1998) in rabbits fed diets containing 5, 10 and 15% DSM.
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Serum liver enzymes  aspartate aminotransferase (AST) and alanine amino-
transferase (ALT) recorded a gradual increase (p<0.05) with increasing DSM
levels, this increase being significant only with 20% DSM, which may be due
to the direct action of tannins on the liver. Abd E/- Mageed (1983) noticed
that serum AST and ALT after feeding broiler chicks on diets containing 5, 10
and 15% DSM.

Table (7):Some biochemical parameters in serum (Mean zSE) of
growing quail fed different levels of date stone meat .

T Criteria | Control 10% 15% 20%  |Sig|
[FP (/100 my) 350006 | 357005 | 3554008 | 3524011 j
/Albumin (/100 ml) | 165-0.05 | 166:0.08 | 1.61:0.06 ‘ 1.59=0. 17

paobunn (g/10C mi) 3 1.9420.03 | 1.91+0.05 1.94+0.03 1.93=0.09 ’n.sz
?AJG ratio i‘ 0.85:0.015 | 0.87+0.05 | 0.83£003 | 0.82+0N2 Jn.si
?AST { uimi) [29.3321.04%, 31.0:0.9"® |32,36x0095% | 34.01=1 24" ﬂ <
ALT (wmi) : 733:001% | 7.68:0.8° | 851=12°% | 9ss-0a¢’ | |

: I
Creatimine mg/1G0ml ). 2.8510.02 0.85=0.04 | 0.820.03

| . i
lUric acid {mg/100ml ) f 1.55+0.05 | 1.57=0.09 1.8340.09 163012 ins)
‘!ChOIesterol (mg/100mi ) ’175.25:2.19*‘ 170.1242.8"% | 165.21+1.26%| 160.32+2.01%| *
L“ H

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

078008 .ns,

The liver and kidney suffer serious damage from feeding tannins
(Singleton, 1981 and Gasg et al. 1991). Tannins cause liver polyribosome
disaggregation, inhibition of microsomal enzymes, inhibition of protein and
nucleic acid synthesis, fibrosis, coagulation and necrosis in the liver cells
(Singleton 1981). Moreover, Garg et al. (1991) reported that tannins
increased activity of AST. In the present study a non-significant variation was
observed in serum creatinine and uric acid between ail groups. These results
indicate that the incorporation of DSM in the diets of quail had no effect on
kidney function. Serum cholesterol showed a significant decrease in quail fed

S and 20% DSM in comparison with the control group, while, 10% level was
nearly equal to the contrcl group.
Ei- Kerdawy et al. (1997) found that serum cholesterol of rabbits fed 5, 10 or
15% DSM recorded a non-significant difference between groups. Abd E/-
Naby (1999) concluded that total unsaturated fatty acids in date pit ail were
52.43- 55.38%, the predominant unsaturated faity acid being oleic
acid. Hegested et al (1960) indicated that chicks suffered from
hypercholesterotaemia after feeding diets containing saturated fatty acids,
while unsaturated fatty acids decreased serum cholesterol.

In conclusion, from the nutritional and economical efficiency of
stand points of view, up to 10% date stone meal could be recommended to
be used successfully and safely in the formulated diet for growing quail
without adversely affect their performance or physiological parameters.
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