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Abstract

This work was carried out to study the effect of the date stone meal (DSM) as unusual energy source instead of yellow corn in Nile tilapia diets on body weight, body weight gain, weight gain %, feed intake, feed conversion, carcass characteristics, feed cost and histopathological finding. Forty two Male healthy Nile tilapia (O.niloticus) were used in this study .Three approximately were is nitrogenous and isocaloric diets and formulated with date stone meal instead of yellow corn at level 0, 25, 75% respectively. The results of this experiment showed that cumulative feed consumption was affected by feeding date stone meal. The diet containing 75% date stone meal exhibited better growth performance as unusual energy source. The best dressing percentage was recorded with diet containing 75% date stone meal as compared with other groups. On the other side from the economical point of view the tilapia fed diet containing 75% DSM showed the nearly economical results in comparing with control. The histopathological examination showed histological change in group fed diet containing 75% date stone meal as compared with other groups. Using of date stone meal instead of yellow corn may give a partial solution of feed shortage and to prepare relatively cheep and balanced diet.

Introduction

Nutrition plays an important role in intensive fish production depending upon the type of feed availability and its cost. To minimize the cost of feed for Nile tilapia and other cultured fish species, emphasis is being laid on research into use of agro- industrial by-products to replace expensive protein and energy sources as well as to reduce hazard pollution resulting from these waste products (26; 28). In Egypt, a considerable attention has been paid to use unconventional feedstuffs either from protein or energy sources instead of yellow corn and soybean which represent the important part of a balanced fish diets. The yellow corn became very expensive since it represents the main energy source in live stock feeding and there are high competition on it between farm animals, poultry and fish. According to the fact that, feeding cost exceeds more than 50% of operation cost (25), it is better to use the unconventional energy sources such as date stone meal and others instead of yellow corn which represents the important part of balanced diet. In Egypt, there are about 8.4 million palm trees producing about 839.805 tons date crop (19). Moreover, the seeds represented about 30% of the dates meaning about 251.941 tons are useless per annum. The quantities date seeds as waste material of food industry factories in Egypt (10) is tabulated in the following table: 
	Type
	Quantity of waste/ ton
	Factory

	Date
	0.6
	Edfina- Alexandria.

	Red date
	13
	Moderiat El- Tahrir, factory and Rasheid, factory El Behera.

	Raw Sewy
	285.6
	Moderiat El- Tahrir, factory and Rasheid, factory El Behera.

	Red date
	55.5
	Abo Kebeir and Korien, factory- El sharqia.

	Rew Sewy
	427.8
	Abokebeir and Korein, factory- El Sharqia.

	Red date
	150.4
	Kaha factory – El Kaluobia.

	Red date
	29.5
	El Tabia factory- Alexandria



According to (12; 15), date waste was classified as pits and date waste without pit. Chemical analysis of date pits in comparison with yellow corn is shown in the following table:
	Item
	Date Pits
	Date waste
	Yellow corn

	Moisture %
	6.5
	12.90
	9.59
	10.70
	9.79
	4.30
	11.0

	Crude protein%
	10.60
	4.50
	5.27
	5.31
	6.73
	8.10
	8.50

	Crude fat%
	6.20
	6.20
	6.97
	7.00
	5.80
	1.80
	3.80

	Crude fiber %
	26.50
	19.20
	12.65
	12.40
	11.40
	9.10
	2.20

	Ash %
	2.50
	0.96
	2.62
	2.88
	3.26
	3.50
	1.50

	NFE %
	47.70
	56.24
	62.90
	61.71
	63.02
	73.20
	73.0

	ME (K cal /g)
	1.64
	1.73
	2.31
	2.24
	-
	2.89
	3.35

	Calcium%
	0.57
	0.57
	0.56
	0.58
	0.35
	0.31
	0.02

	Phosphorus%
	0.31
	0.31
	0.31
	0.29
	0.22
	0.62
	0.28

	Source
	15
	13
	11
	20

	1
	2
	22


This study was conducted in the faculty of Veterinary Medicine, Benha University to investigate the possibility of using date stone meal as unusual energy source instead of the common source as yellow corn in Nile tilapia diet. The tested response parameters include growth, dressing percentage, histopathological changes and economical efficiency. 
Material and Methods
1- Date stone preparation
Date stone were soaked in the water for 7 days. This gives over 50% germination during 3 days. Germinated seeds can be crushed or powdered without any difficulties for incorporation into different feed ingredients. After germination, the date stones then inter in an oven at 65°C ؛ for 24 hrs. The roasting greatly facilitated grinding of date stones because they are difficult to grind in ordinary hammer mill; therefore, they are crushed in a disc crusher and then powdered. Date stones grinding had been done in special powerful machines. 
2- Diet preparation.

The diets were prepared by thoroughly mixing the ingredients which composed of fish meal, soybean meal, yellow corn and date stone meal (DSM). Diets were supplemented with mineral, vitamin mixture, corn oil and cod liver oil and then adding cold water until a stiff dough resulted then passed through a mincer with 2mm diameter and the resulting spaghetti like strings were air dried and the diets were kept in polyethylene bags and stored in deep freezer to avoid oxidation and rancidity. Chromic oxide (Cr2O3) was added to all diet as an indicator as 0.5% during the experimental period (9). The date stone meal replaced yellow corn at 0, 25 and 75% from yellow corn for feeding Nile tilapia. Composition of the experimental diets is presented in Table (1).
Table (1): Ingredient and chemical composition of experimental diets.
	Ingredients (%)
	control yellow corn
	25% DSM
	75% DSM

	Yellow corn
	25
	18.75
	6.25

	Soybean meal (44%)
	25
	25
	25

	Fish meal (72%)
	37.22
	37.42
	37.8

	Date stone meal (6.58%)
	-
	6.25
	18.75

	Oils %
	6.95
	7.12
	7.5

	* Vitamin & **Mineral premix
	5.34
	4.96
	4.2

	Chromic oxide
	0.5
	0.5
	0.5

	Total %
	100
	100
	100

	Chemical composition
	
	
	

	CP %
	40
	40
	40

	DE (Kcal/ kg diet) ***
	3500
	3500
	3500

	P \ E ratio
	87.5
	87.5
	87.5

	Cost L.E \ ton
	3530.28
	3446.03
	3276.38


*   Each 1 kg of the vitamin premix contains: Vit A 4.000.000 IU., Vit. D3 400.000 IU., Vit. E 4.000 mg,Vit K3 400 mg, Vit., B1 400 mg, Vit. B2 1600 mg, Vit. B6 600 mg.Pantothenic acid 400mg, Vit. B12 4mg, choline 200g. Niacin 8g, Biotin 20mg, folic acid 400 mg. and Vit. C200g.

**  Each 1 kg of the Mineral premix contains:Calcium 250g, phosphorus 180 g, Zinc 9g, Manganese 8g, Copper 0.024 g, Iron 0.24 g, Selenium 0.8 mg, and Iodine 2.4 mg .Vitamin premix plus trace minerals manufacture for poultry by Adwia 

*** Digestible energy (Kcal/kg diet), calculated based on values of protein 4.794 Kcal/gm, fat 8.496 cal/gm, NFE 2.877 Kcal/gm. according to ( 21)  

3- Experimental Fish and Management

Forty two males healthy Nile tilapia (O.niloticus) were used in this study. The fish were obtained from Abbasa Hatchery center. The Nile tilapia was randomly distributed into 3 groups and each group was kept in glass aquarium of 150 liters capacity. The water was maintained at temperature of 27 ± 2°C. The lighting period was about 12 hours daily (natural light). Each aquarium was provided with automatic aeration and cleaned partially every day while completely cleaned at weakly intervals. The experimental period extends for 70 days.  

4- Measurements:

A- Total body weight gain (g/ fish): The fish were weighed every  

      two weeks (27) 

B- Weight gain percentage: It was calculated (14) as follows:
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C- Feed conversion ratio: It was calculated (8) as follows: 

Feed conversion ratio = 
[image: image2.wmf]massoffoodconsumed

increaseinmassoffish


D- Dressing percentage: At the end of the experiment 3 fish were taken from each treatment and weighed individually before and after the removal of the fins, scales, viscera and head to the nearest gram. Dressing (Flesh) percentage was determined (16) using the following equation:
Dressing Percentage = 
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      Where: Fish flesh = dressed fish, 
wide fish = whole fish

5- Histological examination: 

At the end of the feeding study, three fish were selected from each aquarium and killed by cervical dislocation then dissected. The intestine and gills were removed and preserved in 10% neutral buffered formalin at a ratio of 1: 10 tissue as fixative for subsequent histological examination. Tissues were embedded in paraffin sectioned at 5.0 um thickness and stained with Harris hematoxyline and eosin (H& E) (18).
6- Economical evaluation: 

Economical efficiency was calculated as the ratio between cost of weight gain produced and price of feed consumed. 

7- Statistical analysis.

The data obtained in this study were statistically analyzed according to (3).
Results and Discussion

1- Growth performance

The average values of initial and final body weight, weight gain percentage, feed conversion ratio and body weight development are presented in table (2) , (3) , fig(1) and fig(2).

Table (2): Effect of replacement of date stone meal instead of yellow on  

                  performance of tilapia nilotica fed on the experimental diets.
	Group

Parameter
	Control yellow corn
	25% DSM
	75% DSM

	Initial weight (g)
	10.853
	10.133
	12.083

	Final weight (g)
	45.46 ± 3.39
	42.793 ± 2.92
	46.4 ± 3.079

	Weight gain(g)
	34.607
	32.66
	34.317

	average feed intake (g)
	58.794
	57.797
	63.157

	Weight gain%
	318.87
	322.31
	229.47

	Feed conversion ratio
	1.7003
	1.7696
	1.8403
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Concerning the parameter of final body weight, weight gain and weight gain %. Regarding DSM, diet containing 75% DSM that represent 75% of yellow corn exhibited nearly performance of fish compared to the control groups table (2) and Fig. ( 1 ). This may be attributed to the date stone meal containing growth stimulation hormone, identified as estrogen at the rate of 1.9 mg/kg of date stone seed (5) and at higher DSM dose, the estrogen and estrogenic activities resulted in an action similar to that of androgen leading to inhibition of synthesis and reduced FSH. On the other hand there is increasing some anti nutritional factors which lowered the availability of amino acids (23). Furthermore, it is generally accepted that DSM undergoes extensive heat treatment during preparation of the meal and this may influence the metabolizable energy and amino acids in higher DSM containing diets (29). However, (24) reported that body weight gain of quail decreased by inclusion of DSM at 10-15%. Also, (4) concluded that date stone meal could be used in laying quail diet up to 12% without detrimental effect on productive performance. This may be attributed to the presence of hormonal like compounds in date stone meal which acts as a growth promoter and result in increasing weight and performance of quails. However, (24) reported that decreased weight gain of quail fed higher levels of DSM, might be attributed to increasing fiber content, which caused an increase in the physiological volume of digestive tract and lowered the availability of nutrients. This also influences the metabolizable energy and amino acids in higher DSM containing diets (29). However, (24) reported that decreased body weight gain of quail feed higher levels of DSM may be attributed to increasing fiber content which caused an increase in the physiological volume of the digestive tract and lowered the availability of nutrients. In addition, results obtained here showed that the growth rate was improved with diet containing yellow corn and date stone meal at a ratio 1: 3.
Table (3): Growth changes throughout the experimental period (g).
	Days
	Control yellow corn
	25% DSM
	75% DSM

	0
	10.853
	10.133
	12.083

	28
	20.733
	21. 980
	23. 100

	42
	28.700
	24.610
	27.010

	56
	33.850
	36.353
	37.457

	70
	45.46
	42.700
	46.400
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Feed conversion ratio (FCR) of Fish fed diet-containing DSM as unconventional energy sources are presented in table (2). The results showed that the best FCR was obtained by fish fed control group and diet with 25% substitution from DSM while at 75% level of replacement, the FCR value was declined. These values of FCR reflected the values of weight gain and feed intake and this result showed that the feed conversion improved with diet containing yellow corn and date stone meal at ratio 3: 1 and these results are in agreement with finding discussed previously (6). Generally, the statistical analysis of growth data showed that the growth obtained by fish fed the control yellow corn and diet with date stone meal substitution reflected non-significant difference. 

2- Dressing Percentage 

Data concerning the effect of date stone meal on dressing percentage of Nile tilapia fed the experimental diets and recorded after the end of the experimental period (70 day) are shown in table (4) and. The obtained results noticed that the best dressing percentage (non-significant) were for groups of tilapia fed diets containing 75% DSM compared with the other group. Generally, it was observed that date stone meal improved dressing percentage especially at level 75% of yellow corn on the other side from the economical point of view the Tilapia fed diet containing 75% DSM showed best economical results.

Table (4): Effect of replacement of date stone meal on the carcass characters.
	Groups/
Parameters
	Control yellow corn
	25%

DSM
	75%
DSM

	Average live weight (g)
	49.45 ± 5.021
	50.45 ± 4.69
	57.23 ± 6.18

	Body weight after

separation of fins%
	93.49± 1.83
	94.92 ± 0.44
	95.92 ± 0.81

	
	ba
	b
	a

	Body weight after

separation of scales%
	92.71 ± 0.28
	91.77 ± 0.30
	93.28 ± 1.32

	Body weight after

removal of viscera %
	80.29 ± 1.45
	81.53 ± 0.30
	83.02 ± 1.32

	Body weight after

head removal %
	47.88 ± 1.99
	47.59 ± 1.01
	49.63 ± 0.97


3- Economical evaluation

From the economical point of view for fish farms, nutrient requirements should be established based on monetary returns rather of the economical efficiency for the present study are given in table (5).The results showed that food cost per kg body gain. The model employed for this purpose restricts the evaluation of the cost of 1kg body gain. Feeding cost in fish production is about 50% of the total production cost (7) under the present experimental conditions all other costs are constant, accordingly, the feeding costs to produce one kg gain could be used to compare between different treatments. The cost of one ton of feed and the feed cost to produce one kg of fish gain from each diet are presented in table (4) and Figure (3). The obtained results showed that the cost of one ton of feed reduced in all levels of yellow corn substitution by date stone meal as alternative energy source. The feed cost/ ton of feed reduced as the level of DSM increased however, the control diet having the highest cost / ton. According to total gain in fish live weight and total feed intake, i.e. the figures of feed conversion ratios, the calculated figures of feed cost/ kg gain have different meanings. In DSM containing diets, substitution of 75% yellow corn was better than 25%. This may be attributed to the change in weight gain and feed intake because of dietary treatments. These finding indicate that DSM could replace yellow corn safely and economically with feed cost disturbance.

Table (5): Effect of replacement of date stone meal on feed cost (L.E) for one kg weight gain.

	Treatment
	Feed
intake g/ fish
	Cost (LE)
of one ton
	Decrease
in feed cost LE/ ton
	Total gain/
fish (g)
	Feed cost (kg/ gain)

	Control
yellow corn
	58.794
	3530.28
	-
	34.607
	6.01

	25% DSM
	57.797
	3446.03
	84.25
	32.66
	6. 1

	75% DSM
	63.157
	3276.38
	253.9
	34.317
	6.03
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4- Histopathological examination of internal organs
The histopathological examination of liver, intestine, gills and spleen are presented in photographs (1-8). The histological examination revealed generally no alteration in the histological appearance in the examined organs of tilapia nilotica fed diets containing 0, 25% date stone meal except the intestine of the experimental group fed diets containing 25% date stone meal showed diffuse stratification of lining mucosal epithelium owing to the mechanical effect of date stone meal. On the other side the experimental group fed diet containing 75% date stone meal showed histological changes in liver, small intestine and gills. 
Generally, the conclusions that could be detected from this study were summarized as follows: 

1-The use of date stone meal as non convention protein source instead of yellow corn at 75% in their diet results in satisfactory performance of fish.

2-Practical use of date stone meal on a large scale may give a partial solution of feed shortage and to prepare relatively cheep and balanced diet.

3-The use of date stone meal in fish diet reduces the high competition on yellow corn between fish and farm animals. 

Histopathological finding of tilapia nilotica fed different dietary treatments.

	Items
	Control yellow corn
	25% DSM
	75% DSM

	Liver
	There was no histopathological alteration observed
	There was no histopathological alteration observed
	Congestion was observed in the central vein and sinusoids with degenerative changes in hepatocytes (photo2)

	Small intestine 
	There was no histopathological alteration observed
	Diffuse stratification of the lining mucosal epithelium (photo 4)
	The mucosal lining epithelial cell showed diffuse goblet cells formation (photo 5)

	Gills
	There was no histopathological alteration observed 
	The filaments were atrophied in diffuse manner (photo 7)
	Severe hyperemia was detected in filaments and lamellae 
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مصادر علف غير تقليدية محتوية علىمخلفات تصنيع زراعي في تغذية البلطي النيلى

1- استخدام مسحوق نوى البلح كمصدر طاقة غير تقليدي في تغذية البلطي النيلى

ناصر السيد عبد المطلب خضر

قسم التغذية والتغذية الإكلينيكية ـ كلية الطب البيطري بمشتهر


أجريت هذه التجربة الغذائية بكلية الطب البيطري بمشتهر وقد صممت هذه التجربة لتقيم وبحث استبدال مصدر الطاقة الرئيسي وهو الذرة الصفراء بمسحوق نوي البلح وقد استخدم في هذه التجربة عدد42 من أسماك البلطي بعد توزيعها عشوائيا إلي ثلاث مجموعات وقد تم استبدال الذره الصفراء بمسحوق نوي البلح بثلاث مستويات هي صفر و25% و75% ولذالك تم عمل ثلاث علائق تجريبية احتوت جميعها تقريبا علي 40% بروتين خام و3500 ك كلوري طاقة مهضومة لكل كجم غذاء وقد كان الغرض الرئيسي من هذه التجربة هو مدي إمكانية استبدال الذره الصفراء بمسحوق نوي البلح وبيان ذالك علي معدلات النمو والتحول الغذائي ونسبة التصافي والكفاءة الاقتصادية ومدي التغير الهستولوجي لبعض الأعضاء الداخلية نتيجة الاستبدال الجزئي وقد أظهرت بيانات التجربة علي النتائج الآتية:

سجلت الأسماك المعذاه علي علائق محتوية علي25 و75% من مسحوق نوي البلح علي قيم جيدة من وزن الجسم الحي والنمو ومعدل التحول الغذائي وقد حدث تحسن ملحوظ في نسبة التصافي وخفض الاستبدال من تكاليف العليقة وعلي الجانب الأخر لوحظ أن استخدام مسحوق نوي البلح لمدة 70 يوم لم بكن له أي تأثير علي التركيب الهستولوجي للكبد والخياشيم عند الاستبدال بمستوي 25% بينما مستوي 75% أظهر بعض التغيرات الهستولوجية في الكبد والخياشيم والأمعاء ولم يكن هذا التأثير مصاحب بأي تأثير عكسي علي النمو والحالة الصحية للأسماك. 
وفي النهاية وجد أنه من الممكن استبدال جزئي لذره الصفراء بمسحوق نوي البلح ويعتبر ذالك من طرق حل مشكلة نقص الأعلاف في مص وإمكانية إدخال مسحوق نوي البلح في عليقة متزنة

   Photo (7): Gills of tilapia niltoca fed 


   diet containing 25 % date stone meal.


    (H &E x 40)





   Photo (6): Gills of tilapia niltoca fed 


   diet containing 0 % date stone meal. 


    (H &E x 40)





       Photo (5): Small intestine of tilapia 


       Niltoca fed diet containing 75 % date 


       stone meal. (H &E x 40)





Photo (8): Gills of tilapia niltoca fed 


diet containing 75 % date stone meal.


 (H &E x 40)





Photo (1): Liver of tilapia nilotica fed 


diet containing 0 % date stone meal 


 (H &E x 40).





       Photo (3): Small intestine of tilapia 


       nilotica fed diet containing 0 % date 


       stone  meal. (H &E x 40)





 Photo (4): Small intestine of tilapia 


 nilotica fed diet containing 25 % date 


 stone meal. (H &E x 40)





 Photo (2): Liver of tilapia nilotica fed 


  diet containing 75% date stone meal 


. (H &E x 40).
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