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Abstract: 4 35 days feeding irial, utilizing 480 unsexed seven day old
broiler chicks was conducted to study the effects of Jive inclusion levels
(0,7,14,21 and 28%) date waste meal (DWM), as a replacement of. vellow
corn without or with either enzymes, probiotics or their combination on
productive performance, carcass yield and digestion coefficients of crude
fiber and ash. Birds were randomly divided into 20 groups of 24 chicks

each. Each group received one of the five experimental diets without or with
one of studied feed additives containing equal ratio of calorie : protein
(C/P) under the same managerial conditions. Results obtained during the
entire period (35 days) were as follows:

I~

The proxfma:e analysis showed that dietary date waste contains
substantial amount of mutrients indicating its feeding value as an
ingredient in feeding broiler chicks and a promising sources of
energy.

Dietary date waste may be used at a level up to 21% without adverse
y P

effects on live body weight and weight gain.

Supplemented diets with a mixture of enzymes and probiotics gave
the heaviest LBW compared with the other studied treafments.

Replacing yeliow corn by date waste meal up to 21 % had no
deleterious effects on parameter of feed intake over all the studied
growth period Enzymes and probiotics mixtures supplementation
gave statistically equal values in this respect. -

Substitution of yellow corn by date waste meal without or with either
enzymes, probiotics or their combination did nol vield any
deterioration on feed conversion ratio. Differences, among
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treatments in this respect were insignificant, expect for those during
the first period (7 days old).

6- Carcass characteristics, breast %, thigh% and water holding
capacity (WHC) were. not significantly affected by the different
experimental treatments of date wasie meal. The opposite was frue
for feed additives addition in respect to thigh percentage. A different
trend was observed for abdominal fat percentage where increasing
dietary date waste up to 28% increased the abdominal far %
compared with the control group.

7- Increasing dietary dote waste meal up fo 28% significantly
decreased the crude fiber: digestibility, whereas that of ash was
increased. Feed additives had a beneficial effect on crude fiber and
ash digestibility.

In conclusion, date waste meal could be included in broiler chicks diet up
to 21% without any bad effects on the productive performance. In addition a
28% dietary date waste meal plus enzymes and probiotics mixture
supplementation could be ideal for the achieving of opiimum broiler
performance.

INTRODUCTION

Poultry production' in many countries including Saudi Arabia has
become one of the biggest agricultural industries. its improvement is one of
the main objectives of both private and public sectors.

Prices of yellow com are increasing because of the limited world
supply. Thereby, many efforis to reduce its use in poultry diets without
lowering bird performance would be appreciated. According to the
published statistics of the Ministry of Agriculture and Water {2000), a
considerable amount (20%) of produced dates is inedible and is not suitable
for human consumption due to its poor quality. The earliest reports on the
composition of date waste meal (DWM) were recorded by Kamel-et al,,
(1981) who indicated that it contains 2.9% protein, 76.2% carbohydrate
nitrogen-free extract, 2.4% crude fiber. Macro-elements such as calcium
and phosphorus were represented by 0.76 and 0.52%, respectively. The
most limited amino acids in daie meal were methionine and lysine. Also
Najib et al (1995) evaluated the chemical composition of date meal from 1
to 12 date cultivars grown in Saudi Arabia. The results showed that the
average of protein ranged from 2.12 10 4.10 %, fat levels average ranged
from 0.09 to 0.64% and the level of ash ranged from 1.74 to 2.50%.
Unfortunately, the fractionation of crude fiber of DWM indicated the



Waste Meal Enzymes, Probiotics Broiler

presence of 36.7, 50.6, 11.9, 26.9 and 7.8% for acid detergent fiber (ADF),
neutral detergent fiber (NDF), hemi-cellulose, cellulose and lignin,
respectively (Ahmed, 1997). So, there are accumulative evidences
indicating that cell wall non-starch poly-saccharides NSP have anti-
nutritional activity in many mono-gastric (Choct, 2004). Based on the recent
biotechnology in feed additives, extensive work has been done to improve
the utilization of unconventional feedstuffs as a tool for reducing the cost
feed. Probictics have been used as growth promoters to replace the widely
used antibiotic and synthetic chemical feed supplements (Ziprin and
Deloach, 1993). Also, changing the feed formulation to reduce the cost/ton
of feed and the addition of enzymes mixture maintains performance similar
to the control (Ghazalah et al., 2005). Therefore, the present study was
undertaken to critically evaluate the date waste meal as a source of dietary
energy for broiler chicks. Evaluation of the tested material supplemented
with either enzymes, probiotics and their combination was also performed.

MATERIALS AND METHODS

The current experimental work was carried out at king Abdulaziz
University, Faculty of Meteorology Environmental and Arid- land
Agriculture. Four hundred and eighty unsexed seven-day old broiler chicks
were weighed individually and wing banded. Chicks were randomly and
equally divided into twenty treatments of 24 chicks each. Fach group
contained three replicates of 8§ chicks. Chicks were kept under the same
management conditions during brooding. The brooding temperature was
about 35°C in the first week of age and then was gradually reduced
according to common brooding practices. Artificial lighting was provided
about 23 hours daily during the whole experimental period. A 5 % 4 factorial
design of treatment was used. So, 20 experimental diets were adjusted to be
iso-nitrogenous and iso-caloric, using five dietary date wastes meal ( 0, 7,
14, 21 and 28%) without or with either enzyme (0.5g/kg), probiotics
{0.5g/kg) and their combination by the same dosages. The enzymuatic
preparation supplement used was Optizyme-5 tail which is composed
mainly of multienzyme systems containing protease, lipase, amylase,
hemicellulase, - cellulase, xylanase, P-ghiconase, amylogluconase and
pentosanase. The probiotics used in this study was “ livesac™*. 4 product
maenufactured by M/S. Zeus Biotech Limited, Mysore.. Each kilogram
Livesac contains Lactic acid bacteria 12000 million CFU/kg, live peast
celis 5000 billion CFUfkg and iraces of emzymes Viz, Xylanase,
Glucanase, Pectinase, Amylase, Cellulase, Protease, phytase and
Galactosidases.
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Diets and water were offered to chicks ad-libtium throughout the
experimental period. Diets contained adequate levels of nutrients as
recommended by the National Research Council (NRC, 1994). The
composition of the experimental diets is shown in Table (2). The body
weight (BW) and feed intake (FI) were recorded at 7, 22 and 35 days of
age. Body weight gain (BWG) and feed conversion values were calculated
at the same time. ‘

At the end of the feeding trial, five birds per treatment were randomly
assigned to deterrnine the digestibility coefficients of fiber and ash. Excreta
were collected quantitatively for three days and was dried in the electric
oven at 60°C over night. The proximate analysis of diets and excreta were
carried out according to the A.0.A.C, (1996). Siaughtermg was performed
on a random sample of five birds from each treatment. Birds chosen were
deprived from feed for 10 hours, individually weighed and killed by cutting
the throat jugular vein with a sharp knife. The carcass, inciuding the front
and hind parts and abdominal fat, were weighed and the calculation was
done on the basis of live body weight. The water holding capacity (WHC)
was measured by following the Grau and Hamm method (1957) and
Volovin and Merkolova, (1958). Analysis of variance was performed using
SAS software computer program (SAS, 1985). In order to determine
significant differences between all possible mean comparisons, Duncan’s
Muiltiple Range test (1955) was applied to the data.

RESULTS AND DISCUSSION
Date Waste Meal (D'WM) Evaluation

Proximate analysis resulis of date waste meal (DWM) are shown in
Table (1). Values were calculated on a dry matter as fed basis. Moisture
content of the DWM was 10.05%, indicating the possibility of storing it for a
long time without deleterious effects. DWM contains a substantial amount of
nutrients that are considered valuable ingredients and promising energy
source in poultry feeding, These results are in agreement with those of Kamel
et al., (1981) which were obtained from Zahdi whole dates.The high content
of fi ber in DWM compared with that of yellow comn is a limiting factor in
formulating poultry diets as reported by Jumah et al,, {1973}, Yeong et al,,
(1981), Sawaya et al., (1984) and El-Boushy & Van derpoel (1994).

Although DWM contains relatively less amount of ether extract (1.72
Vs. 3.8%) and nitrogen free extract (75.71 Vs. 84.35) than yellow corn, many
researchers have investigated the possibility of using it to partly replace a
portion of a diet, as an energy source, in poultry diet ( Kamel et al., 1981,
Najiby et 2l.,, 1993, Radwan et al, 1997, Hameidan et al, 1993 and Al-
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Homidan, 2003). Consequently, the carbohydrate content of dates enable:
them to replace energy source ingredient in poultry rations.

Regarding the macro elements, it can be noticed that calcium an
total phosphorus of the tested material were much higher than those o
yellow corn (6.02 and 0.28%, respectively). Data of amino acids compositior
showed that DWM contained a reasonable amount of methionine and lysin
as essential amino acids. These results are consistent with those reported by
Nwokolo et al., (1976), On- wudikee, (1986a,b) and Al-Homidan (2003} wh
reported that the calculated critical sulfur containing essential amino acids
especially lysine content of DWM showed nearly the same value (0.26%) a
that of yeliow corn {(0.27%).

The metabolizable energy (ME) of DWM was calculated to be 357
keal / kg on the basis of its chemical composition according to (Karpente
and Clegg, 1956). This value records higher than that of yellow com (337
keal/kg) according to NRC, (1994). Al-Yousef (1985) reported that ME o
Khudri date was estimated to be 2409 kcal /kg. The difference in ME valu
of date meal may be attributed to its varieties as well as chemical an
physical reiated characteristics. Sawaya et al., (1983) and Najib et al., (1995
reported that different values of the proximate composition of date meal ma:
be due to the variety, stage of maturation of the fruits, agronomic condition
of dates and the length of storage.

Live body weight (LBW):

Data in Tables (3 and 4) indicated insignificant differences in LBW
among the experimental groups fed 0,7,14, 21 and 28% dictary DWM
~during the first 7 days growth period. This creates a suitable condition to

appraise the effect of dietary treatments during the subsequent periods.
Meanwhile, with feeding diets to age 22 and 35 days, differences were
significantly reduced when birds were fed 28% dietary DWM compared
with the other treatments. This finding agreed with that reported by Al-Hiti
and Rous (1978), Pektov et al..{ 1979) and AL-Homeidan et al., (2003). A
possible explanation for this detractive growth performance may be due to
the relatively high fiber content of date meal (5.7%) which reduced the
digestibility and availability of its nutrients. This result is well correlated
with that of Jumah et al., (1973), Yeong et al,. (1981), Sawaya et al., (1984)
~and El- Boushy & Vander Poel (1994). Also, Nwokolo et al., (1976) and
 Onwudikee, (1986a,b) reported that date meal contains lower levels of
. essential amino acids such as lysine, methionine, leucine and isoleucine. In
support to the present results, Mohamoud (2005) reported that feeding date
seed meal containing diet: led to negative effects on the intestinal
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morphological properties which reduced the absorptive surface in the
digestive tract and consequently decreased chickens performance.

Concerning enzymes and probiotics supplementation, results of Table
(3) showed insignificant differences in LBW among the experimental groups.
Meanwhile, supplemented diets with mixture of enzymes and probiotics gave
the heaviest LBW at 35 days old compared with the other studied treatments,
The beneficial effects of exogenous enzvme addition improved the growth
performance of chicks, decreased viscosity and consequently reduced the anti-
nutritional effect of NSP, leading to better performance (vander Klis et al.,
1995 and Mathlouthi et 2k, 2003),

Live body weight gain (LBWG):

Throughout the starter period (7-22 days) as shown in Tables (5 and
6y, LBWG was not significantly affected by feeding diets of 7, 14 and 21%

" date waste meal compared tor the conirol group. While, increasing the tested

dictary DWM up to 28% recorded the lowest LBWG value. At the second
growth period (22-35 days), substitution of yellow corn by date waste meal
did not vield any deterioration in LBWG and the differences among the
experimental groups were insignificant compared with the control group. The
same trend was observed during the overall period (7-35 days) with date waste
meal (7, 14 and 21%). Increasing the tested material up to 28% significantly
redoced LBWG. This decrement may be atiributed to the decline in the
availability of the nutrients at high levels of the studied meal.

Feed additives supplementation resulted in no significant differences
in LBWG among the experimental groups. However, the supplementation of
enzymes and probiotics mixtures to the experimental diets gave better growth
during periods of 22-35 and 7-35 days cold. The beneficial effect of feed
additives in improving LBWG of broiler was associated with the improvement
in protein, fat and carbohydrate digestibilities (Ritz et al., 1995, Danicke et
al., 1969, Nahas and Lefrancols, 2001 and He et al., 2003}

Feed intake (FI):

As shown in tables { 7 and 8), inclusion levels of date waste meal
(7,14 and 21%) resulted in a significant incréase in feed intake values (FI) by
about 5.92, 5.59 and 7.34% over that of the control. Increasing dietary date
waste up to 28% in the experimental diet did not exhibit any “significant
-increase for F1 compared to the control during the period 7-22 days old. With
feeding during 22-35 days, F1 was significantly decreased by about 4.68, 0.58
and 7.70% than that of the control group for treatments of 14, 21 and 28% of
the tested material during period of 22-35 days old. this may be attributed to
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the un-palatability of the diet as a result of increasing fiber content. in this
regard, Jumah et al, (1973) found that high level of fiber in broiler diets
decreased the passage of ingesta in the gastrointestinal tract, resulting in
decreased feed intake. During the overall-period of 7- 35 days, extremely Fl
represented similar trends as that of the second period { 22-35 days) where
feeding diet contained 7 % tested material gave significant the highest value.
The opposite was true with 28% date waste meal where the chicks
significantly consumed less feed than those at the other treatments.

Data in Table (7) showed that supplementation diets with enzymes
significantly decreased FI during the periods (7-22) and (7- 35) days. The data
are in accordance with those of Shakmak (2003) who found that avizyme
addition to Japanese quail diet significantly decteased feed intake compared to
the control group. Birds fed diets with a mixture of enzymes and probiotics
supplementation recorded the highest value of FL. The interaction between
dietary levels of date waste meal without or with either enzymes, probiotics or
their combination was significant.

Feed conversion (FC):

The current results of feed conversion during the whole studied
period (7-35 days) revealed that substitution of yellow corn by date waste
meal did not yield any deteriorations where the differences among treatments
were insignificant (Tables 9 and 10). A similar trend was observed during the
second growth period (22-35 days). The opposite was true throughout the
period of (7-22 days) which revealed that increasing dietary date waste up to
21 and 28% recorded the lowest FC value compared with that of the control
group and those received inclusion levels of dietary DWM (7 and 14%). -

The influence of enzymes and probiotics supplementation on ‘the
parameter of broiler FC are presented in Tables 9 and 10. It is clear that
supplemented diets with either enzymes, probiotics or their combination did
“not give any significant differences. However, Cowan and Hastrup (1997) and
Hong et al., (2002) reported that enzymes improved feed conversion. As well
as, those of Parova et al., (1994) and Weis et al., (1997} and Shibi Thomas et
al, (2005) who observed an improvement in FC with probiotics
supplementation in duck diet.

Carcass characteristics:

The presented results in Tables 11 and 12 showed insignificant
variations for breast %, thigh % and. water holding capacity among the
experimental treatments as compared with those of the control. 'A different
trend was seen with abdominal fat percentage which showed that Increasing
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dietary date waste up to 28% increased the abdominal fat %. It may be related
to the finding of Crespo and Esteva-Garcia. (2001) who reported that
abdominal fat content could be influenced by the fatty acid profile of diet.

Digestibility coefficients:

Digestion coefficients of crude fiber and ash of the experimental diets
are shown in Tables 13 and 14. Results revealed that increasing date waste
meal levels up to 28% decreased the digestion coefficient value of crude fiber.
The opposite was trae with that of ash which was significantly improved by
about 6.73% over that of the control. Meanwhile, supplemented diet with a
mixture of enzymes and probiotics significantly improved both crude fiber
and ash digestibility coefficients by about 17.19 and 9.36% over that of the
control, respectively,

With reference to body weight gain, it could be concluded that date
waste meal could satisfactorily be utilized up to 21% of broiler diet without
any decline effects on the productive performance. In addition, a 28% dietary
date waste meal plus enzymes and probiotics mixture could be ideal for the
achievement of optimum performance.

Table (1): Proximate analysis of date waste meal (on as fed basis).

- Item %
Moisture 10.05
Crude protein - 39
Ether extract 1.72
| Crude fiber 57
Nitrogen free extract 75.71
Ash 2.92
Calcium 0.62
Phosphorus - 0.54
Methionine 0.07
Lysine _ 0.21
ME (kcal/kg) ' 3570

The metabolizable energy of date waste meal was calculated on the basis of ttS chemicat
composition according to the equation of Carpenter and Clegg. 1956 as follows:
ME (keal/kg) = 35.3 {(CP%) + 79.5 (EE%) + 40.9 (NFE%) + 199.
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Table(2): Composition and calculated analysis of the éxperimental diets,

Ingredient Controt 7 i4 21 18
Yellow corn 64.52 55.62 46.72 37.82 30.8
Soybean meal 32.28 33.18 34.08 3498 35.0
(48%)

Vegetable oil - 1.0 1.75 2.50 3.0

-§ Date waste meal - 7.0 14.0 21.0 280
Limestone 0.8 0.8 0.8 0.8 0.8
Di-calcium 1.6 1.6 1.6 1.6 i.6
phosphate
Vit+Min, premix* 0.3 0.3 0.3 0.3 0.3
Salt (Todized) 0.3 0.3 0.3 03 0.3
DL -methionine 0.2 0.2 0.2 0.2 0.2
Sand - - 0.25 0.50 -
Total ' 100 100 100 100 100
Calculated ’
analysis .
CP. % 20.97 20.93 20.88 20.82 20.52
ME, (Kcalkg) 2894.16 | 2912.20 | 2907.87 | 2903.53 | 2889.86
C/P, ratio 138.01 139.14 | 139.27 | 139.46 140.8
Crude fiber 3.23 3.23 3.77 4.05 4.29
Ca (%) 0.38 0.88 0.88 0.88 0.88
Awvailable P (%) 0.439 0.439 0.439 0.439 0.439 .

*Vit-Min. Premix provides per kilogram of diet: Vitamin A, 12,000 iU; Vitamin E, 201U; menadione,
1.3 mg; vit D5, 255 ICU; sibofiavin, 5.5 mg; Ca pantothenate, 12 mg; nicotinic acid 59 mg; choline
chioride, 600 mg; vitamin B12, 10 ug; vitamin B6, 3 mg; thiamine, 3 mg, folic acid, 1.00 mg: d-biotin,
0.50 mg. trace minerals (railligrams per kilogram of diet); Mn, 80; Zn, 60; Fe, 35; Cu, & Se, 0.60.

A
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Table (3}t The main effect of inclusion levels of date waste meal
supplemented with either enzymes, probiotic or their
combination on body weight at different ages.

Experimental Body weight (g)
at
freatments 7d. 22 d. 354.
Date levels, % _
0 210.5030,14 860,711,717 1830.23428.62°
7 209.25+0.10 | 870.5949.55" | 1866.09+22.66°
14 210.25+0.19 8590741071 | 1796.88+28.14°
21 209.7540.16 834.44+8.68° | 1840.61426,11°
28 211.0340.20 792.6410.70° | 1684,03£25.76°
Additives '

None - 209.0+0.14 £44.8319.62 1803.38+24.32
Enzyme, - 210.80+0.13 839.40+8.98 1805.69+22.73
Probiotic 211.20+0.08 846.73410.64 1756.0+27.53

Enzymes & 209.60+0.14 844.34+9.51 1812.13423.42
probiotic

SEM - 0.073 9.929 11,738

Significance _
Date levels (D) NS i u
Additives (A) NS ‘NS NS
DxA NS NS NS
ab.c... Means of the same column with different superscripts are
significantly different ' :
* = (P<0.05) #* = (P<0.01); NS = non significant

ThAn
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Table (4): The effect of interaction between inclusion levels of date waste
meal and either enzymes, probiotics or their combination
addition on body weight at different ages.

Date levels, Additives Body weight (g), at
% _ 74. 22d. - 354

0 MNone 211,06 858.6x£19.67 | 1769.38£54.29
Enzyme, 210.0+0 861.63122.27 | 1843.44453.82

Probiotic 212.00 870.88227.35 | 1865,63+£58.03

Enzymes & probiotic 209:£0 B32.56325.74 | 1B42.50464.78

7 Mone 208.0+0 8§79.38216.49 | 1895.0443.94
Enzyme, 210010 859.81+12.98 | 1827.50140.55

Probiotic 210.020 888.13+28 335 | 188B.0460.59

Enzyvmes & probiotic 205.0+0 835 06+15.39 | 1856.88434 61

14 Mone 208.00 835012412 | 1BBL.ER246.45
Enzyme, 210.0£0 858.06120.46 | 1795.63:£53.52

Probiotic 211040 836041880 | 1708.75£60.53
Enzymes & probiotic 212.00 877.25+£23.22 | 1801.25:60.09
23 None 208.22x0.15 821.67£21.03 | 1778.33433.19
Enzyme, 211.040 R33.75£16.37 | 1881.838+49.01

Probiotic 21100 842198717 | 1874.38462.40

. Enzymes & problotic 209.0+0 §41.75£14.16 § 1835.63442.20
28 Mone 210.0+0 808.43+23.48 | 1680046234
: Enzyme, 213020 783.75221.97 | 1685.0448.07
Probiotic 212.00 786.44£19.61 | 1646.25445.72
Enzymes & probiotic 209.0+0 795.06+£22.25 | 172438453 .87
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Table (5): The main effect of inclusion levels of date waste meal

supplemented with either enzymes,

probiotic or their

combination on body weight gain at different ages.

Experimental Body weight gain (g)/
d., at
Treatments 7 -22d. 22-354d. 7-35 d.
Date levels, % _ '
] 43 31+0.78% 745842 4% 57.8611.02°
7 44 1630.64° 76.56+1.86" 59,25+ 80°
14 43.25+0.72% 72192207 | | 56.70%1.01°
21 41.64:+0.59° 77.3642.14° 58.24:+0.93
28 38.8420.72° 68.5042.15° 52.6340.93°
Additives .
None 42.43+0.66 73.71:41.98 56.99+0.87
Enzyme, 41.86x0,61 74.41x1.78 57.0340.81
Probiotic 42 400,71 73.03+2.21 56.64+0.98
Erizymes & 42.34+0.64 74.4341.83 57.24+D.84
probiotic _
SEM 13.30 23.58 13.30
Significance
Date levels (D) * * *
Additives (A) NS NS NS
DxA NS NS NS
ab,... Means of the same column with different superscripts are
significantly different :
* = (P<0.05) ** = (P<0.01); NS = non significant
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Table {6): The effect of Interaction between inclusion levels of date waste
meal and either enzymes, probiotics or their comb;nanon
addition on body weaghr gain at different age.

Daie levels, Additives Body weight (g)/ d., at
% 7-22d 22-35d 7-35d
) Mone 43.25+1.29 70.06+4.47 55.69+1.96
Enzyme, 73311149 75.5614.05 58.38+1.91
Probiotic 43.8111.84 76.504£35.00 59.1332.06
Enzymes & probiotic 42.87£1.72 76.1945.80 58.2542.34
7 Mone 44.75x1.14 78.00+3.73 60.3811.55
Enzyme, 43.3820.89 74.4412.90 57.81%1.44
Probiotic 453111.89 76811512 59.9442.17
Enzymes & probiotic 43.19:+1.01 T7.00+2.96 58.88x1.24
14 None 43.13x1.62 79.0614.17 50.8141.65
Enzyme, 43.1911.38 T2.06x4.66 56.6311.92
Probiotic 42.3841.27 66.4444.68 53444216
Enzymes & probiotic 44.3141.56 71.1933.87 56944215
21 Mone 40.8921.43 73.56£4.29 56.11+1.90
Enzyme, 41.44+1.08 80.63+3.95 39.69+1.76
Probiotic 4213117 79.3815.41 59.4412.21
Enzymes & probioctic 42.1910.98 76.38+3.33 58.00x1.52
28 MNone 40.00+1 .54 64.0745.35 52504225
Enzyme, 38.00+1.48 69.38:4.04 52:63+1.72
Probiotic 38.3841.3] 69.38+4.04 52634172 .
Enzymes & probiotic 39,1341 .49 71384422 54.131£1.92 .
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Table (7): The main effect of inclusion levels of date waste meal

supplemented with either
combination on feed intake at different ages.

ENTYINES,

probiotic or their

significantly different
** = (P<0.01);

NS = non signific

1044

Experimental Feed intake
{g)d. ,at {g) / period
Treatmenis 7 -224 22-35d 7354
Date levels, %
0 76.00:0.15° 155.0040.70° 315541047
7 80.50+0.11° 159 06-+0.47° 3275 5045 987
14 80.25+0.11" 147.75+0.61° 3122.5037.07°
21 81.58+0.16" 154,1£0.52% | 3226.36+7.45°
28 77.5540.14° 143 0620.63° 3022+48.1%°
Additives
None 79.00+0.34° 152.80+0.47 | 3176.8040.54%
Enzyme, - 78.40+0.22° 151.0020.38 3144 2047.18°
Probiotic 79.6040.22° 151.80+1.09 3165.40413.92°
Enzymes & 79.8040.22° 151.8041.0% 3168.80+15.58"
probiotic '
SEM 0.6804 0.0569 0.2922
Significance
Date levels (ID) *¥ ** o
Additives (A) bk NS ik
DXA ek &k HE )
‘a,b,... Means of the same column with different superscripts are
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Table (8): The effect of interaction between inclusion levels of date waste
meal and either enzymes, probiotics or their combination
addition on feed intakeat different ages.

Date levels, Additives Body weight

(g} /d. (g)/period

% 7-22d 22-35d 7-35d
0 None 75.0£0.00 150.0£0.0 376.0:0.0C
Enzyme, 75.0+0.00 - 149.0+0.00 3068.010.0
Probiotic 76.0£0.00 161.0+0.00 3234.0+0.(
Enzymes & probiotic 78.0£0.00 160.0+0.00 3242.0:0.0
7 None 81.0+£0.00 160.0£0.0 3293.020.(
Enzyme, 79.040.00 156.0+0.00 3220.0:0.0
Probiotic 81.0+0.00 164.0£0.00 3344.040.0
Enzymes & probiotic 81.0+0.00 156.0+£0.60 3245.0+0.0
14 None 80.0+0.00 155.0+0.00 32100100
Enzyme, 79.00.00 149.040.00 | 3122.040.0
Probiotic - 81.0+0.00 142.010.00 3055.040.0
Enzymes & probiotic £1.0+0.00 145,040.00 3103.0£0.0
21 None 82.2240.53 149.88+0.076 . 3176.76£9.1
Enzyme, £1.0£0.00 154.010.00 3219.0+0.0
Probiotic 81.020.00 152.020.00 3193.0+0.0
Enzymes & probiotic 52.040.00 161.0+0.00 3123.010.0
28 ~ None 76.0+.00 149.0+0.00 13076.0+0.(
Enzyme, 78.0£0.0 147.010.0 3001+0.0
. Probiotic 79.020.0 140.0+0.0 3001£0.0
Enzymes & probiotic 77.0+0.0 137.0£0.0 |~ 2931.010.(
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Table (9): The main effect of inclusion levels of date waste meal’
supplemented with either enzymes, probiotic or their
combination on feed conversion at different ages.

Experimental Feed conversion,
at
Treatments 7-22d 22-35d 7.35d
Date levels, %
0 1,7940.03° 2.23+0.07 1.99+0.04
7 1.58+0.03° 2.1620.06 2.00+0.03
14 1.88+0.03° 2.2140.09 2.0140.04
21 1.98+0.03° 2.10+0.07 2.01+0.04
28 2.0320.04" 2.24+0.09 2.09+0.04
Additives 1
None 1.89+0.03 2.224+0.08 2.03+0.03
Enzyme, 1.91+0.03 2.14+0.05 2.00+0.03
Probiotic 1.9140.03 2.26+0.09 2.04+0.04
‘Enzymes & 1.92+0.03 2.141+0.06 2.01+0.03
probiotic
SEM 14.109 29.37 14.04
Significance
Date levels (D) ek NS NS
Additives (A) NS NS NS
DXA NS NS NS.

ab,... Means of the same column with different superscripts are significantly
different '
*& = (P<0.01); NS = non significant
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Table (20): The effect of interaction between inclusion levels of date waste
meal and either enzymes, probiotics or their combination
addition cn feed conversion at different ages.

Dute levels, Additives Feed conversion , at
%o _ 7 .22d 22-35d 7-35d
Y] None 1.7540.05 2.27+6.14 2.01x0.07
Enzyme, 1.76£0.06 2.09£0.11 1.9414007
Probiotic 1.7820.07 2,25+0.14 1.99:0.07
Enzymes & probiotic 1.8620.07 2.3140.19 2.040.08
7 None 1.8120.05 2.12+0.09 - 1.98x0.05
Enzyme, 1.8440.04 2.16z0.09 2.01£0.06
Probiotic 1.8440.09 2314017 | 2.0440.08
Enzymes & probiotic 1.9140.04 2.0540.08 1.9840.04
14 None [.8910.07 2.0610.13 1.96:40.06
Enzyme, 1.84+0.13 2.2410.t6 2.0120.07
Probiotic’ 1.93+0.01 2.4140.30 2.09£0.09
Enzymes & probiotic 1.8630.08 2.1440.13 1.99:0.07
21 None 1 20340607 2.16£0.13 2:060,07
Enzyme, 1.9940.05 1.9840.09 1.96£0.06
Probiotic 1.9410.06 2.1240.21 1.9610.09
Enzymes & probiotie 1.9620.04 2.16+0.09 2.0740.05
28 None 1.9320.08 2.5210.35 - 2.1440.011
Enzyme, 2.09:0.08 2.2240.12 2.1110.06
Probiotic 2.08+0,07 2.230.12 212006
Enzymes & probiotic 2.011+0.09 2.03+0.13 1.9740.07
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Table (11): The main effect of inclusion levels of date waste meal supplemented with

enzymes, probiotic or their combination on some carcass characteristic.

Experimental . . . . Water
Tiuments | Lvebody | Dree | EOS TS Abdomiital | holding
DPate levels, % . . capacity
0 2208 404727 .08 | 64.5540.52% | 52.5740.32 | 46.4140.34 1.0340,07% | 8514
7 7774 65428.18% | 64.1510.36" | 52.6130.50 | 46.16+0.49 1.26£0.13% | 84.16
14 5398 25473 78 | 64.35+0.33" | 52112041 | 46704043 1.2120.11® | 83.68
21 7184.50432.77° | 65.25¢1.06° | 51.4410.35 | 47.3310.36 1244008 | 83.51
28 DTR8.0025.47° | 63.75:035° | 51.4310.48 | 47.17:043 | 139+009" | 83.97
Additives .
None 138060425 15" | 64.16+0.30° | 51.531042 | 4748042 1,1620.08 | 83.42
Enzyme, 2210.12429.99° | 65.4020.72* | 52.0940.41 46.8540.43° | 1.06:0.07° | 83.52
Probiotic 5T98.40:22.57° | 63.6040.61° | 52201033 | 46.4710.32% | 1.33+0.08" | 8346
nzymes & | 229500£23.71° | 64.48£035% | 52.44:0.35 | 46.2210.3 11 13520.41% | 8301
probiotic .
“SEM 4.39 275 3.53 3,93 0.83 0.78
Significant
Date levels (D) ** w# NS NS ¥ NS
Additives {A) # el NS * # NS
DxA i b NS NS NS NS

Al-Harthi,

wbc.-. Means of the same colnn with ditforent superscripts are significantly different
NS = non significant

#e = (P<U.OL)
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Table (13): Digestion Coefficient of crude fiber and ash values of experimentzl diets as affected by
inclusion levels of date waste meal supplemented with either enzymes, probiotic or their

combination.
Experimental Digestion Coefficient of
treatments Fiber Ash
Date levels, %
0 34.63 61,26
7 32.65° 0,89
14 33.33° £1.54"
21 30,577 61.23°
28 28.32° 65.38°
Additives .
None 2897 55,70°
Enzyme, 33.00° 61.64"
Probiotic 31.68% , 6481
Enzyme & probiotic 33.88° i 65.29"
SEM 2.94 3.02
| Significant '
Date levels (I3) L w4
Additives (A) *
DxA *

a,b.4... Means of the same column with different superseripts are signifizantly different

® = (P£0.65)

% = (P<0.0)

Table (14): The effect of interaction between inclusion levels of date waste meal and enzymes,
probiotics or their combination addition on the digestibitity of crude fiber and ash.

Date levels, Additives Digestion Ceefficient of

% Fiber Ash
4] None 31.54 57.67
Enzyme, 35.53 59.71

Probiotic 34.44 63.22

Enzyme & probiotic 37.02 64.45

7 None 29.65 56.75
Enzyme, 33.92 58.62

Probiotic 32.49 63.77

Enzyme & probiotic 34.52 64.42

14 None 30.49 59.83
Enzyme, 34.24 62.11

Probiotic 33.25 66.11

Enzyme & probiotic 35.34 66.12

21 None 27.38 61.41
Enzyme, 32.18 62.76

Probiotic 30.03 64.24

Enzyme & probiotic 312.69 64,57

28 None 25.78 62.83
Enzyme, 29.14 65.07

Probiotic 28.20 66.71
Enzyme & probiotic 30.16 66.90c

1050



Waste Meal Enzymes, Probiotics Broiler

REFERENCES .
AO.AC. (1996): Official Methods of analysis, 16" Ed. Association of
Official Analytical Chemists Washington, DC, USA.

Abmed, A.M. (1997). Studies on quail nutrition in North Singi using un-
traditional rations. Ph. D. Thesis. Faculty of Environmental
Agricultural Sci., Al-Arish { North Sinai } Suez canal university.

AL-Hiti, M.K. and Rous, J. (1978). Dare waste without stones in broiler
diet. Br.Poult.Sci. 19: 17-19. :

AL-Homeidan, A.H. (2003). Dare waste (whole daies and date pits) as
- ingredients in broiler diets. Egypt. Poult. Sei. 23(1): 15-3.

AL-Yousef, Y.M. (1985). Dates as feedstuff for poultry and the effect of
Alkali on date pits fiber. Ph. D. Thesis presented 1o the Jacultry of
grauated school of the university of Missouri, Columbia USA.

Carpenter, K. J. and Clegg, K. M. (1956). The metabolisable enei'gy of
poultry feedstuffs in relation to their chemical composition. J. Sci.
Food Agric., 7: 45-51.

Cheot, M. (2004), Enzymes for the feed industry. Pas!, present and future.
XXII World’s Poult. Cong. 8-13 June, Istanbul. Turkey.

Cowan, E D. and Hastrup, T. (1997). Xplanases and beta glucanases have
effect on ducks. World Poultry Science 13-19. '

Crespo, N. and Esteve-Garcia , E.E. (2001), Dietary fatty acid profile
modifies abdominal fat deposition in broiler chicks. Poult. Sci.80:
71-78.

Danicke, S.; Dusel, G.; Jeroch, H. and Luge, H.(1999). Factors affecting
efficiency of NSP-degrading enzymes in rations for pigs and poultry.
Biological Research. 52:1-24. :

Duncan, D.B. (1955). Multiple range and multiple ‘F tests.
Biometrics, 11: 1-42,

El-Boushy, A.R.Y. and Vanderpoel, A.F.B. (1994). Poultry feed from waste,
processing and use. Published by Chapman Hall, London UK.

Ghazalah, A.A., Abd El-Gawad, A.H., Soliman, M.S. and Amany, W.
Youssef (2005). Effect of enzyme preparation on performance of broilers
Fed corn-soybean meal based diets. Egypt Poult. Sci (25) Il 295-316.



Al-Harthi, M.A,

Grau, R and Hamm,F. (1957). Uber das wasser budung svermogen des
savsagetier muckels 1].uber die bestimmug der wasserbindung des
muscles, z.lebensmittel untersuch. Und. Forshung, 103, 446-460.

Hameidan, M.C.Y.;AL-Vousef, N.H. and AL-Turki, 1. (1993}, Dates as
energy source in broiler rations. In: Proceedings of the second
Symposium of Date Palms. King. Faisal University. AL-Hasa, Saudi
Arabia, Pp: 401-413.

He, T.; Thacker, P.A.; Macleod, J.G. and Campbell, G.L. (2003).
Performance of broiler chicks fed normal and low viscosity rye or
barley with or withou! enzyme supplementation. Asian Ausiralasian
Journal of Animal Sciences, 16. 2, 234-238.

Hong, D.; Burvows, H. and Adeola, O, (2002). Addition of enzymes o
starter and grower diets for ducks. Poultry Science 81: 1842-1849.

Jumah, H.F.; al-Azzawi, L1, and Al-Hashimi, A. (1973). Some nutritional
aspects of feeding ground dare piis for broiler. Mesopotamia J. Aric.
8 (2):139-145.

Kamel, B.S.; Diab, M.F.; Iliau, M.A. and Salman, A.J. (1981).
Nutritional value of whole dates and date pits in broiler
rations. Poult. Sci. 60: 1005-1011.

Mathlauthl, N.; Juin, H, and Larbier, M. {2003). Effect of xyianase and B-
gluconase supplementation of wheat or wheat and barely-based diets
on the performance of male turkeys. Br. Poult. Sci., 44 291-298,

Ministry of Agriculture and Water (2000), Department of Economical
Studies and Statiatics.

Mohmoud, M. B. M. (2608). Improving the utilization of date stone as un-
traditional feedstuff in poultry diet. Ph. D. Thesis. Alexandria Univ.
Faculty Agriculture ( saba Basha), Egypt.

Nahas. J. and Leferancois, M.P. (2001). Effect of feeding locally grown ali
barley with or without enzymes addition and all wheat on broiler
performance and carcass traits. Poult. Sci. 80. 195-202.

Najib, H. A., Al-Yousef, Y.M. and hmeidan, M. (1995). Use of dates as a
energy source in the layer rations. J. of App. Anim. Res. 6 (I): 91-96.
National Research Council. (1994). Nutrient Requirements of Poull.
9" Rev. Edition. National Academy Press. Washington DC.USA. |



Wasie Meal Enzvmes, Probiotics Broiler

MNwokole, EN., Bragg, D.B. and Kitts, W.ID. (1976). The availability of
amino acids from palm kernel, soybean, cotion seed and rapseed meal
Jor the growing chick. Poult. Sci. 55: 2300-2304.

Onwudikee, O.C. (1986a). Palm kernel meal as a feed for poult. 1-
Composition of palm kernal and availability of its amino acids to
chicks. Anima. Feed Sci. and Technology, 16: 179-186.

Onwudikee, ©0.C. (1986b). Palm kernel meal as a feed for poult. 3-
' Replacement of ground nut cake by palm kernal meal in broiler diets
Animal Feed Sci. and Technology 16:196-202.
Parova, J.;Kumprecht, 1. and Robosova, E. (1994). The effect of
application of probiotics based on Bacillus C.LP. 5832 on utility and
economical parameters in duck fattening . Zvosina Vyrobo 39: 983-992.

Peciov, S.; Al-Hiti, M. and Parizkova. (1979). Nurritive value of waste value
of waste from dates in feed for broilers. Agronomicta 28: 145-155. -

Radwan, M.S.M.; Hataba, N.A.; El-Faham, A.L and Ibrahim, S.A.
(1997). Using date stone meal in grower chicks and laver diets.
Egvptian J. of Nutrition and Feed | (special issue): 321-333.

Ritz, C.W.; Hulet, R.M.;5¢lf,B.B. and Denbow, 'D.M.(1995). Effects of
protein level and enzyme supplementation upon growth and rate of
digesta passage of male turkeys. Poultry Science, 74: 1323-1328.

SAS Institute, (1985). SAS user 's Guide; statistics, version 5'}} Edition S48
Instirute, Inc., Cary, N.C., USA. '

Sawaya, W. N, Khalil, J.K. and Safi, W.J. (1984). Chemical composition
and nutritional quality of date seeds. J. Food Sci. 49: 617-619.

Sawaya, W.N.; Safei, W. M.; Khalil, J.K. and Moshadi, A.S. (1983).
- Physical measurements, proximate analysis and nutrient element
content of twenty-five date cultivars grown in saudi Arabia af the
Khalal ( mature color}) and tamar (ripe) stages. Proceedings of the
Jirst symposium on the date palm in Saudi Arabia, ng Faisal Uni.,
AL-Hassa, Saudi Arabia, Pp.454-467.

Shakmak, S. (2003). Improvement of productive perj"ormance in poul’ny
M. Sc. Thesis Mansoura University. :

Shibi Thomas, K.; Jaiaindeen, A.; Peethambaran, P.A: Ammha,v ami
Leo, J. (2005). Influence of probiotics suppiementation on the
performance of white pekin ducks. Egypt. Poull. Sci. 25 (IV) 1037
1043).



Al-Harthi, M.A.

Vander Klis: J.D; Kwakernaak, C and De Wrr, W, {1998}, Effect of
endoxylanase addition to wheat based diets on physio-chemical chime
conditions and mineral absorption in broilers. Animal Feed Science
and Technology, 51: 15-27.

Volovin, Skaia, V.P. and Merkoolova, VK. (1958). Methods for
determination of meat water holding capacity. Office of Technical
Information, Allinion Scientific Research Institute of Meat Industry,
Builetin Ne. 211.

Weis, J. Kopecky, J. and Kyselovie, J. (1997). Effect of a Lacrsferm
microbiotic preparation on growth feed conversion and biochemical

. characteristics of the blood serum of ducks. Acta-Zootechnico 33:
1131235, ,

Yeong. S.W.;Mukherjee, T.K. and Hutagalung, R.1L (1981). The nutritive
value of palm kernel cake as a feedsiuff for poultry. Proceeding of a
Nutritional Workshop on  Oil  Palm By-products  Utilization,
Kualalumpur, Malysia, Pp; 100-107.

Ziprin, R. and Deloach, LR, (3993). Comparison of probiotics. maintained
_ by in vivo Passage through laying hens and broilers. Poultry Sci. 72:
628-635. ' ‘ ' '

il paddad
Lagagtioa of 13 p gt o a1 ARG s el il B panea (pe SETWY)
e&.ﬂi el @Uu"g\ PR u,‘.c-

e Jaadl se O deaa
aﬁﬂ:m;mﬂxg;au\-mgnaﬁu\@hu.m%_ba;gn,;uﬂw.}xs
%Jy.m.“

bt AV e pad 0S8 AL lasiudy Lag 7O 5add 3 gl T a5 o ad

e il (3 gasnay ol ginall 53 (e B 8e e o] ol 5 Caagd Audiee
o B s b pgluie BDe (sSa % YA LTV L IE LY o Gy e plaiduly
pall (5 o palil) ol o i3y Laghaslia sl g il of oy ST B8} gon (0
cr it g S Cann B ey I gl ¥l g Bl i mnsy

1054



dedy O Guad e daaly o As geae IS Cuie L apSS Y Lghe S Ay et Ao pen

Agle Mg Al e g R b Cond Cay

A Ll bt asts

Senliad e Apalia G el B smane ol i e S et a0 G f
ALY e o Jdeas s biels A0 el Sae SE5aS a0 o ik

Ji a9 e _);.liﬁ“ s VY e s C.l.xﬂ clitia (3 smia pldddud oSy =~
138 b Lilenn) 45sbuiia a  ael @ g sy ey 301 Jaglie Rlial g AputSall 53y 30
e sy A ks oo

o S ol Aile Ailia) 05 o el healt 33 e Jn a0 lilae (8 gaene Jaad
bl ¥ ee CuSUSH Lt aa eldell Agd ganl 5 LSH

Al ol sl Upies 5 Al WHC sy Jaaliy 34301 Aaaid) dagll clia =
Sl el i a8 HAEYE e ol Bl UL Sy el (G sanal
BTl el G gmana (5 iane 535 a5 skl Cpwall &y ghal) gl

OS5 el iy 3 s il piae Jalee aliadh B G 20§ pana 305 o -
il B e cas il Agilalt CAELAY
VY (5 s o Gkl ol gheall 3530 Jae aldl il (3 granee Jaaly praany 13

o6 S gl Wiy LS ol ofdl ol do (Jpeaall Sl LY plastal 5y

1055






