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SUMMARY 

 

he main objective of this study was to evaluate the effect of partial and total(0%, 25%, 

50%, 75%, and 100%) replacement of soy bean meal (SBM) protein by guar  meal 

(Cyamopsis tetragonoloba ) (GM) protein in commercial diets on water quality, 

,survival rate %, growth performance, feed utilization , whole body composition , physiological 

parameters and  economic efficiency of Nile tilapia, Oreochromis niloticus fry. Fish fry with an 

average initial weight of 0.825± 0.01 g/fish were stocked at a rate of 10 fish/aquarium (100L 

water) for 84 days experimental period. Five experimental diets were formulated to be isocaloric 

(454.34 kcal GEl/100 g dry matter, DM) and isonitrogenous (30.25% crude protein, CP %). The 

results of this study revealed that, the highest (P≤0.01) final weights, specific growth rate, protein 

and nutrient utilization were recorded by GM 25 and 50% groups followed by the control group 

and the GM 75 and100% groups, respectively. Therefore, these results suggest that the 

replacement of 25 and 50% of SBM by GM had a significant increase on fish growth performance 

(final body weight, average body weight and Specific growth rate %) , feed and nutrient utilization 

respectively , however replacing of the higher GM levels (75 or 100%) significantly (P≤0.01) 

reduced them . The group fed on 50% GM exhibited comparable growth performance to those fed 

SBM based diet. Carcass CP% was significantly (P ≤ 0.01) increased with the increase of dietary 

GM up to 50% and decreased with 75% and 100% levels. Dietary GM levels does not show any 

significant effects on carcass ether extract (EE %). Increasing GM up to100% increased carcass 

ash content significantly (P ≤ 0.01) while energy content (EC) values were decreased. Hematocrit 

and hemoglobin values (hematological parameters) were almost decreased proportionally with 

increasing the dietary GM with the largest declines in groups fed on 75-100% GM levels. Values 

of serum transaminases (aspartate aminotransferase, AST and alanine aminotransferase, ALT) 

were almost increased with the increase in GM level as a substitute for SBM in Nile tilapia diets. 

Therefore, these results suggest that up to 50 % of soy bean meal protein can be replaced by guar 

meal protein in mono sex Nile tilapia diets without any adverse effect on growth performance and 

feed utilization. 

Keywords: Nile tilapia, (Oreochromis niloticus), growth performance, Guar meal.  

 

 

INTRODUCTION 

 

Fish nutrition consist a major part of the production costs. Protein is the more expensive dietary 

nutrient item especially with the using of fish meal as the sole protein source.Therefore, fish nutritionist's 

paid a high interest in their experiments to replace fish meal partly or completely with plant protein 

sources in fish diets (Salze et al., 2010; Zhou and Yue, 2010). Utilization of plant protein may be less 

challenging for omnivorous fish species (Hardy, 2010). Soy bean (SB) has a fair amino acid profile to be 

used in aqua feed; however, it is highly useful in human food (Van der Ingh et al., 1991). Replacing soy 

protein (SP) with a low price alternative plant protein sources without any negative impact on nutritional 
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and physical quality of fish feed may reduce costs and helps to global food production. Numerous studies 

have evaluated the possibility of utilization of cheaper protein resources such as industrial secondary 

products in aqua feeds (Francis et al., 2001; Slawski et al., 2013; Collins et al., 2013). 

Guar meal (GM) is the main by-product of guar gum production. It is a relatively inexpensive high 

protein meal source  as  a mixture of germs and hulls at an approximate ratio of 25 % germ to 75 % hull 

(Lee et al., 2002) results from combinations of two fractions, the germ and hull contain approximately 60 

and 35% protein, respectively (Conner, 2002) . It is an interesting feedstuff due to its relatively high 

protein content, (40-45 % on DM basis) for the regular meal (Gowda et al., 2004).   Mathur and Mathur, 

(1989) reported that GM is comparable to soybean meal (SBM) in terms of its nutritional contents. 

However, GM contains other types of anti-nutritional factors: trypsin inhibitors, saponin, 

haemagglutinins, hydrocyanic acid and polyphenols   (Gutierrez et al., 2007). 

However, anti-trypsin activity was found to be lower than in heat-treated SBM and therefore not the 

main cause of anti nutritional effects in poultry (Lee et al., 2004). The large saponin content of guar seeds 

(up to 13% DM) could have both anti-nutritionals effect and a positive antimicrobial activity (Hassan et 

al., 2010).Guar meal can replace up to 50 % of fishmeal protein in common carp (Cyprinus carpio) 

fingerlings diets , however its  higher rates of inclusion decreased protein, lipid and protein digestibility 

(El-Saidy et al., 2005). Also, milled guar seeds could successfully replace up to 50% of fish meal in the 

diets of Nile tilapia, without adverse effects on feed utilization and growth, though more trials are 

necessary to investigate the long-term effects of such diets (Al-Hafedh and Siddiqui, 1998). On the other 

hand, milled and pelleted guar seeds, raw or autoclaved, were fed directly to mrigal fingerlings (Cirrhinus 

mrigala). Feeding raw and autoclaved guar resulted in lower survival, weight gain and carcass protein, fat 

and energy content than for the fish fed soybeans, mung beans and cowpeas (Garg et al., 2002).Therefore, 

this study has carried out to determine the feasibility of this guar meal (Cyamopsis tetragonoloba ) 

protein as a possible replacement for soy bean meal protein in practical diets for fry mono sex male Nile 

tilapia, Oreochromis niloticus (L.). 

 

MATERIAL AND METHODS 

 

Water quality:  

Water temperature and dissolved oxygen were measured every other day using an YSI Model 58 

oxygen meter (YSI Industries, Yellow Spring, OH, USA). Total ammonia, nitrate were measured weekly 

using spectrophotometer (Spectronic 601, Milton Roy Company, a Diego, CA, USA). Alkalinity was 

monitored twice weekly using the titration methods of Golterman,(1977). The pH was monitored twice 

weekly using an electronic pH meter (pH pen, Fisher Scientific, Cincinnati, OH, USA). During the 12-

week feeding trial, the water quality parameter averaged (± SD): temperature 28.4± 0.4; dissolved oxygen 

4.7± 0.3; pH 7.8± 0.3; ammonia 0.021± 0.01mg L
_1

; nitrite0.029± 0.17mg L
_1

; nitrate 0.9±0.3 mg L
_1

 and 

alkalinity178±3.5mg L
_1

. 

Fish and culture facility: 

This study has been carried out at the Wet Fish Laboratory, Department of Animal and Fish 

Production, Faculty of Agriculture, Alexandria University. The experimental work was designed to 

evaluate the effect of partial and total(0%, 25%, 50%, 75%, and 100%) replacement of soy bean meal 

(SBM) protein by guar meal (Cyamopsis tetragonoloba ) (GM) protein in commercial diets on water 

quality, survival rate %, growth performance, feed utilization, whole body composition, physiological 

parameters and economic efficiency of Nile tilapia, (Oreochromis niloticus) fry. Fish were acclimated in 

the experimental lap for 20 days before starting the experiments. Fish fry with an average initial body 

weight of 0.825± 0.01 g/fish were placed randomly in fifteen glass aquaria with dimensions of 

100×40×30 cm each and 100 L volume of water /aquarium. Each aquarium was stocked with ten 

fingerlings of (O. niloticus) and three replicates for each treatment were used in the present study. 

Experimental diets: 

Five isonitrogenous and isocaloric experimental diets containing approximately 30.25% crude protein 

and 454.34 kcal gross energy/100g diets were formulated. D1 (control); containing 9.91% soy bean meal 

(SBM) protein was formulated to be a high-quality commercial tilapia fish diet. The other four diets (D2, 

D3, D4 and D5) contained 25,50, 75 and 100% guar meal (GM) protein in replacement of soybean meal 

protein (Table 1).Each ingredient was ground and thoroughly mixed with the other dietary ingredients, 

http://www.feedipedia.org/node/4974
http://www.feedipedia.org/node/4966
http://www.feedipedia.org/node/4978
http://www.feedipedia.org/node/4978
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vitamins and minerals mixtures. A few drops of oil was added at the same time of mixing with warm 

water (45°C) which was slowly added until the diets began to clump. Diets were processed by a 

California pellet mill machine and dried for 48 hrs at 70°C in a drying oven. The pellet size was 0.6 mm 

in diameter and 2 mm in length. Fish in each aquarium were fed two times daily (six days a week) at a 

rate of 5 % of body weight for 84 days. 

 
Table (1). Feed ingredients and proximate analysis (g 100 g-1) of experimental diets. 

Experimental diets
1
 

Item 
D5 D4 D3 D2 D1 

Ingredient (g 100g
-1

) 

23 23 23 23 23 Fish meal (FM)(65%) 

- 5.75 11.5 17.3 23 Soybean meal (SBM)(43.12%) 

22 16.5 11 5.5 - Guar meal (GM) 

2 2 2 2 2 Corn gluten meal 

7 7 7 7 7 Wheat bran 

41 40.75 40.5 40.2 40 Yellow corn  

3 3 3 3 3 Corn oil  

2 2 2 2 2 Vit
. 2

 and Min.
3
 mix. 

100 100 100 100 100 Total 

Proximate analysis (%) on DM basis 

94.47 94.29 94.19 94.03 94.92 Dry matter % 

30.20 30.23 30.28 30.20 30.33 Crude Protein 

7.40 7.18 6.97 6.76 6.54 Ether Extract 

5.74 5.78 5.30 5.34 5.38 Ash 

4.96 4.67 4.38 4.09 3.80 Crude Fiber 

51.70 52.14 53.07 53.67 53.95 Nitrogen free extract 

453.19 453.09 455.23 455.11 455.07 GE(kcal/100g)
4
 

68.87 69.03 69.14 66.36 66.65 P/E ratio
6
(mg crude protein/Kcal) 

1Diet 1 (control diet without guar meal); diets 2,3,4 and 5 contained 25,50,75 and 100% guar meal ,respectively . 
2Vitamin mixture/kg premix containing the following: 3300 IU vitamin A, vitamin D3, 410 IU vitamin E,2660 mg 

vitamin B1,133mg  vitamin B2,580 mg vitamin B6 ,410 mg vitamin B12- 50 mg biotin , 9330 mg Colin 

chloride,4000mg vitamin C, 2660 mg Inositol, 330 mg  para - amino benzoic acid, 9330 mg niacin, 26.60  mg  

pantothenic acid. 
  3Mineral mixture/kg premix containing the following 325 mg Manganese, 200mg Iron,25 mg Copper, 5 mg Iodine, 

5mg Cobalt. 
  4GE : gross energy calculated as 5.64, 9.44 and 4.12 Kcal/gof protein, lipid and carbohydrate, respectively after  

(NRC, 1993). 

 

    Growth performance parameters: 

Total weight gain, average daily gain, specific growth rate, feed conversion ratio protein and energy 

utilization were calculated according to Recker, (1975) and Castell and Tiews, (1980). 

1. Total gain (g/fish) = (WT-WI), where: WT: Final weight of fish in grams and WI: Initial weight of 

1fish in grams. 

2. Average daily gain (ADG; g/fish/day) = total gain / duration period. 

3. Specific growth rate (SGR, percent/day) = 100 × (ln WT - ln WI) / duration period. Where: ln is 

the natural log. 

Feed and nutrient utilization parameters: 

1. Feed conversion ratio (FCR) = dry matter intake (g) / total gain (g). 

2. Protein efficiency ratio (PER) = total gain (g) / protein intake (g). 

3. Protein productive value (PPV %) = (PT – PI) ×100 / protein intake (g), where: PT:  Protein 

content in fish carcass at the end and PI: Protein content at the start. 

4. -Energy utilization (EU %) = (ET–EI) ×100 / Energy intake (kcal), where: ET: Energy in fish 

carcass (kcal) at the end and EI: Energy in fish carcass at the start. 

Proximate chemical analysis (%): 

Proximate analysis (%) and amino acid composition (g/100g) of guar meal(GM), soybean meal 

(SBM) and the experimental diets were chemically analyzed to determine the percentages of  dry matter 
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(DM), crude protein (CP, N×6.25), ether extract (EE), crude fiber (CF) and ash contents according to the 

AOAC (2000) methods. Nitrogen free extract (NFE) was calculated by differences, by deducting the sum 

of percent1ages of moisture, CP, EE, CF and ash from 100.  

Gross energy (GE) contents of the experimental diets and fish carcass were calculated by using the 

NRC (1993) factors of 5.64, 9.44 and 4.12 kcal/g for protein, lipid and carbohydrates,   Also, amino acids 

composition of the tested ingredients and the experimental diets were determined by HPLC.  

Carcass analysis: 

At the start of the experiment, some fish samples were collected and immediately frozen and reserved 

for initial proximate carcass chemical composition (%). Also at the end of the experiment after blood 

sampling, five fish were randomly obtained from each aquarium and exposed to the chemical 

composition. Proximate analyses of whole body DM%, CP%, EE%, and ash content % were performed 

according to standard AOAC, (2000) methods. 

Blood parameters determination: 

At the end of the experiment, heparinized blood samples were withdrawn from fish with average final 

weight, for hematological and biochemical determination by using commercial kits. Heparinized blood 

samples of the different groups were collected from the caudal peduncle. Adequate amounts of whole 

blood were collected in small plastic vials containing heparin for determination of hemoglobin 

concentration (Hb) ; (g/dl), Hematocrit (Ht)  by using commercial kits (Diamond Diagnostic, Egypt). 

Other blood samples were collected and then centrifuged at 3500 rpm for 15 min to obtain blood plasma 

for determination of total protein (Gornall et al., 1949); uric acid (Schultz,1984), aspartate 

aminotransferase (AST) and alanine aminotransferase (ALT) (Varley,1976) using a spectrophotometer 

(model 5010, Germany) and commercial kits. 

Economic evaluation:  

Economic evaluation was calculated according to Ayyat,(1991) as the following equation: profit = 

Income from body weight gain - feed cost. Other overhead costs were assumed constant. Price of one kg of 

diet was 2.159 LE (Egyptian pound = 0.185 US$) and price of selling of one kg fish live body weight was 

10.0 LE.   

Statistical procedures:  

F-test and analysis of variance of treatments  difference was performed according to Steel  Torrie (1980). 

Statistical analysis was done by, ANOVA, F-test and by east significant difference (L.S.D) procedures 

available within the SAS (1997).  

The following model was used to analyze data obtained of the experiment. 

1Yij = μ + α i +e ij 

Where; Yij = the observation of the fish with the eaten diet; μ = overall mean; α i = the effect of j the 

effect of diet. e ij = random error assumed to be independently and randomly distributed. 

 

 

RESULT AND DISCUSSION 

 

Chemical composition and essential amino acids contents of guar meal and soybean meal: 

Chemical compositions of GM and SBM on DM basis are presented in Table (2). Protein represents 

the most important nutrient in guar meal with respect to its potential as a livestock feed. Results in this 

table (2) reveal that guar meal contains less protein and grows energy and more ether extract and crude 

fiber compared to soybean meal. Mathur and Mathur, (1989) reported that the minimum crude protein 

percentage of guar meal is rated at 50% compared to 48% of soy bean meal. and has a higher protein 

solubility of 89% than soybean meal with 78%. Eessential amino acids contents of GM and SBM on DM 

basis are presented in Table (2) reveal that guar meal contains less lysine (0.97%) and more methionine 

(1.41%) compared to soybean meal (2.66% and 0.55%, respectively) which may indicate that the use of 

both meals in tilapia diets could satisfy tilapia requirements from both amino acids. Furthermore, soybean 

meal contains high level of total essential amino acids compared to guar meal. However, guar meal has a 

total similar amino acid to soy bean meal. On the other hand, Mathur and Mathur (1989) reported that 

amino acids composition of guar meal contains Lysine (3.22%) and methionine (0.73% %) . 

 



Egyptian J. Nutrition and Feeds (2015) 

455 

 

Table (2). Proximate chemical analysis (%) and amino acid composition (g/100g) of guar meal  

(GM) and   soybean meal (SBM). 

Parameter Guar meal Soybean Meal 

Proximate analysis (%) 

Dry Matter  93.80 91.15 

Crude protein 42.00 43.12 

Ether extract  5.30 1.49 

Crude Fiber 12.70 7.19 

Ash 5.80 6.23 

Nitrogen free extract 34.20 41.97 

Gross energy(kcal/100g) 427.81 430.19 

Amino acids composition (g/100g) 

Arginine 1.93 3.07 

Histamine 1.18 1.05 

Isoleucine 2.48 1.89 

Leucine 1.60 3.16 

Lysine 0.97 2.66 

Methionine 1.41 0.55 

Phenylalanine 2.89 2.12 

Threonine 2.00 1.68 

Tryptophan 0.52 0.59 

Valine 2.77 1.96 

Total essential amino acids  17.8 18.7 

Amino acid composition in the experimental diets: 

The effects of dietary CP due to GM replacement levels instead of SBM on amino acid composition in 

the experimental diets are  illustrated in Table (3). These values were calculated based on their ingredients 

levels , according to NRC (1993). Amino acid compositions in the experimental diets were differed 

among all treatments. So, some of them were sufficient to cover Nile tilapia requirements and others were 

not specially the essential amino acids, lysine and methionine in all diets. 

 

Table (3). Amino acid composition of the experimental diets and amino acid requirements of Nile 

tilapia, Oreochromis niloticus, L.,  (g100 g -1diet). 

1From Santiago and Lovell (1988). 
 2Diet 1 (control diet without guar meal); diets 2,3,4 and 5 contained 25,50,75 and 100% guar meal, respectively. 

 

Growth performance: 

The effects of GM replacement levels instead of SBM protein on growth performance of Nile tilapia 

were illustrated in Table (4). Growth performance measured as final weight (g/fish) differed among all 

treatments significantly (P≤0.01). The best significant final weight (18.76 g/fish), total weight gain 

(17.95g/fish), ADG (0.21g/fish /day) and SGR (3.73 %/day)were obtained by fish fed diet 3. The lowest 

final weight (11.44 g/fish), total weight gain (10.61g/fish), ADG (0.13g/fish /day) and SGR (3.12 %/day) 

Indispensable amino 

acid  
Required

1
 

Diet No.
2
 

D1 D2 D3 D4 D5 

Arginine 1.60 1.63 1.65 1.68 1.7 1.72 

Histidine 0.65 0.61 0.73 0.8 0.89 0.97 

Isoleucine 1.18 1.05 1.07 1.09 1.1 0.97 

Leucine 1.29 2.07 2.09 2.12 2.48 2.17 

Lysine 1.95 1.55 1.58 1.6 1.63 1.65 

Methionine 1.02 0.55 0.82 0.82 0.83 0.84 

Phenyalanine 1.43 1.19 1.27 1.35 1.44 1.52 

Thereonine 1.43 0.99 1.02 0.87 0.81 0.76 

Tryptophan 0.32 0.60 0.63 0.59 0.58 0.58 

Valine 1.06 1.24 1.25 1.27 1.29 1.31 

Total 11.9 11.5 12.1 12.2 12.8 12.5 
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were obtained with diet 5. Replacing of SBM by GM protein up to 50% in tilapia diets had higher 

significant (P≤0.01) effect on growth performance, while the highest replacing levels (75 or 100 % ), 

significantly (P≤0.01) reduced . The present results exhibited that guar meal protein can replace soy bean 

protein up to 50 % in practical diets of mono sex Nile tilapia. These findings are in agreement with the 

results of AI-Hafedh and Siddiqui,( 1998) who suggest that effective replacement of fish meal protein by 

guar meal protein up to the level of 50% is possible in tilapia practical diets without any adverse effects 

on growth and feed conversion ratio. 

 

Table (4). Effect of partial and complete replacement of SBM protein by GM protein on growth 

performance of Nile tilapia, Oreochromis niloticus, L. 

*Diet 1 (control diet without guar meal); diets 2, 3, 4 and 5 contained 25, 50, 75 and 100% guar meal, respectively. 
**Means followed by different letters in the same column differ significantly but the same latters are not 

significantly according LSD method at alfa (0.01). 

 

Feed and nutrient utilization:-  

Results of Table (5) indicated that there were significant differences in feed intake (P≤0.01) between 

all treatments. The highest value of feed intake was obtained by fish fed on diet 5 which containing 100 

% GM, whereas the lowest one was recorded for the control.  

 

Table (5). Effect of partial and complete replacement of SBM protein by GM protein on feed and 

nutrient utilization parameters of Nile Tilapia, O. niloticus. 

*Diet 1 (control diet without guar meal); diets 2, 3, 4 and 5 contained 25, 50, 75 and 100% guar meal, respectively. 

 **Means followed by different letters in the same column differ significantly but the same latters are not significantly 

according LSD method at alfa (0.01). 

 
 

The worst value (3.11) of feed conversion ratio (FCR) was obtained by the diet 5 followed by diet 4 

and the control diet. The best FCR value (1.69), PER (1.96) and PPV (33.57) were observed with diet 3 

which containing 50 % GM instead of SBM. The same trend was obtained with the energy utilization (EU 

%). The highest feed intakes (33.49 and 33.94 g/fish) were obtained for fish fed diets 4 and 5, 

respectively. The best Feed Conversion Ratio (FCR) was obtained for fish fed diets No .3. However, the 

highest replacing levels (75 or 100%) significantly adversed FCR (Table 5). The results showed that there 

was non-significant differences (P≥ 0.01) in protein efficiency ratio (PER) for all fish fed with the test 

diets. However, replacement with 75 and 100% GM levels significantly reduced (P≤ 0.01) protein 

productive value (PPV) and energy utilization (EU). A combination of several plant protein sources with 

Diet No.
*
 

Body weight 

Total weight 

gain (g/fish) 

Average daily 

gain (ADG) 

(g/fish/day) 

Specific 

growth rate 

(SGR) 

(%/day) 

Initial 

(g/fish) 

Final 

(g/fish) 

  1 0.83 16.49
c
 15.66

c
 0.19 

c
 3.57 

b
 

  2 0.83 17.38
b
 16.55

b
 0.20 

b
 3.62

b
 

  3 0.82 18.76
a
 17.95

a
 0.21

a
 3.73

a
 

  4 0.83 14.22
d
 13.40

d
 0.16 

d
 3.39

c
 

   5 0.83 11.44
e
 10.61

e
 0.13 

e
 3.12

d
 

L.S.D (P<0.01)
**

 - 0.238 0.245 0.012 0.079 

Diet No.
*
 

Feed 

intake 

(gm/fish) 

Feed 

conversion 

ratio (FCR) 

Protein utilization 
Energy 

Utilization 

(EU%) 

Protein efficiency 

ratio (PER) 

Protein 

productive 

value (PPV%) 

D 1 30.77 
b
 1.97 

c
 1.52  28.55 

b
 18.31

ab
 

D 2 32.11 
ab

 1.94 
c
 1.59  27.70 

b
 17.84

b
 

D 3 30.24 
b
 1.69 

d
 1.96  33.57 

a
 21.49

a
 

D 4 33.49 
a
 2.50 

b
 1.45  22.37 

c
 14.32

c
 

D 5 33.94 
a
 3.11 

a
 1.26  17.40 

d
 11.22

d
 

L.S.D (P<0.01)
**

 2.17 0.141 0.795 1.515 0.872 
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different amino acid and protein levels was found to be most suitable for incorporation in Oreochromis 

niloticus diets (Jackson et al. 1982). In this connection the previous results, AI-Hafedh and Siddiqui 

(1998) showed that Nile tilapia  fish fed diets contained either 25% or 50% dietary guar seed meal 

replacer for fish meal had the same FCR and were not significantly different. They concluded that guar 

meal could be used up to the 50% inclusion rate of fish meal protein in Nile tilapia diets without 

significant effect on FCR.  

Fish whole body composition: 

Averages of whole body composition of Nile tilapia O. niloticus including dry matter (DM), crude 

protein (CP), ether extract (EE), ash content as percentage of (DM) and energy contents (kcal GE/kg DM) 

as affected with the dietary treatments at the start and end of the experimental period are presented in 

Table (6). Results revealed that DM, CP, EE, Ash and energy contents of tilapia whole bodies were 23.70, 

55.65, 20.65, 23.25% and 509.57 Kcal GE/100g DM at the start of the experiment, respectively. Results 

revealed that DM, CP, EE, and energy contents in tilapia whole bodies at the end of the experimental 

period were higher in the treatment groups compared with the corresponding values at the experimental 

start except for Ash content . At the end of the experimental period, groups fed on the 50% treated guar 

meal group showed higher DM, CP, EE contents and energy content in the DM of whole bodies 

compared to the 75 and 100 % guar meal groups. On the other hand, the 75 and 100 % guar meal group 

showed significantly (P≤0.01) higher ash content compared to the other treatment groups. Ether extract, 

ash and energy contents were not significantly different (P≥0.01) among all experimental diets and 

control diet. There were no significant differences (P≥0.01) in dry matter and protein contents between 

fish fed 75 % GM (D4) and 100 % GM (D5). The results of El-Saidy and Saad (2008). Soltan et al. 

(2008); El-Saidy et al. (2009); Abd el-Hakim et al, (2010). and Mabrouk et al. (2012) exhibited the same 

trend. 

These results are in agreement with the findings of Ali (2004) who reported that incorporation of 

14.80% of Jojoba meal (in replacement of 25% of soybean meal protein) in Nile tilapia diets increased 

DM, CP and EE contents in whole fish bodies compared to higher levels (50%or 75%) of Jojoba meal in 

replacement of soybean protein . 

 
Table (6). Effect of partial and complete replacement of SBM protein by GM protein on carcass 

composition of Nile Tilapia, O.  niloticus . 

Diet No.
*
 Dry Matter 

% 

% On dry matter basis Energy Content 

(kcal/100g) Crude Protein Ether extract  Ash 

At start of the experiment: 

                              23.70 55.65 20.65 23.25 509.57 

At end of the experiment: 

D 1 28.68
ab

 58.60
ab

 23.47 17.93 552.30  

D 2 28.00
b
 57.41

b
 23.48  19.11  545.68  

D 3 28.78
a
 58.85

a
 23.63  17.52  555.22  

D 4 28.57
ab

 58.36ab 23.36  18.28  549.90  

D 5 28.00
b
 57.41

b
 23.48  19.11 545.68  

L.S.D(P<0.01)** 0.730 1.401 0.909 2.19 15.97 
*Diet 1(control diet without Guar meal); diet 2, 3, 4 and 5 contained 25, 50, 75 and 100% Guar meal, respectively. 

**Means followed by different letters in the same column differ significantly but the same latters are not significantly 

according LSD method at alfa (0.01). 

 

Blood hematological and biochemical parameters: 

 
The effects of dietary GM replacement levels instead of SBM protein on blood hematological and 

biochemical parameters of Nile tilapia fingerlings are illustrated in Table (7). Hematological parameters 

measured as HB (g/dl) and HT (%) differed among all treatments significantly (P≤0.01). The best 

significant HB (5.81g/dl) ,PCV ( 20.80 %) and total protein (g/dl) was obtained by fish fed diet 3. Also, 

the best significant HT (25.97%) was obtained by fish fed diet 3 where 50 % GM protein replaced SBM 

protein followed by fish fed on diet 5, where fish fed diet with 100 % GM protein instead of SBM 

protein, respectively. But there was significant effect of PCV (%) between treatments. Biochemical 

parameters measured as total protein (g/dl) didn’t differ significantly between treatments. Hepatic 

function (AST and ALT) differed among all treatments significantly (P≤0.01). The highest significant 
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AST and ALT (38.44 and 28.32 U/L) were obtained by fish fed diet 5. Kidney function creatinine, urea 

and uric acid (mg/dl) were measured in blood samples. Creatinine (mg/dl) didn’t differ significantly 

between treatments, while and urea and uric acid (mg/dl) has significant effect (P≤0.01) between 

treatments. The highest significant uric acid (1.93 mg/dl) was obtained by fish fed diet 5 follwed by diet 4 

(1.90 mg/dl). Barraza et al. (1991) reported that the hematological variables, hematocrit and hemoglobin, 

are important measures as indicators for the rate of hemoglobin synthesis to red cell formation, and 

erythrocyte sedimentation rate. The estimations of serum enzyme activities of AST and ALT are taken as 

an indication of the amount of liver damage, as the elevated serum enzyme levels might be related to the 

degree of liver injury. Liver disease causes an increase in some serum enzymes by blocking their 

elimination into the blood Barraza et al. (1991) and Soltan et al. (2008)    
  
Table (7). Effect of partial and complete replacement of SBM protein by GM protein on blood 

hematological and biochemical parameters  of Nile tilapia (O. niloticus). 

 Diet No.
1

 
HB

2
 

(g/dl) 

HT
3
 

(%) 

PCV
4
   

(%) 

Total 

protein 

(g/dl) 

Hepatic function Kidney function 

AST
5
 

(U/L) 

ALT
6
 

(U/L) 

Creatinine 

(mg/dl) 

Urea 

(mg/dl) 

Uric 

Acid 

(mg/dl) 

D1 5.61
ab

 25.31
b
 20.12

ab
 4.76

b
 37.19

b
 26.39

b
 0.43 4.72

c
 1.84

ab
 

D2 5.67
ab

 25.65
ab

 20.49
a
 5.27

a
 36.75

c
 25.63

c
 0.40 4.67

c
 1.77

b
 

D3 5.81
a
 25.97

a
 20.80

a
 5.44

a
 36.39

c
 25.03

c
 0.38 4.45

c
 1.70

b
 

D4 5.47
ab

 26.27 
a
 19.65

b
 4.33

c
 38.14

a
 23.14

d
 0.48 5.68

b
 1.90

a
 

D5 5.31
b
 26.03 

a
 17.62

c
 3.75

d
 38.44

a
 28.32

a
 0.51 6.25

a
 1.93

a
 

LSD (P<0.01)7 0.403 0.456 0.735 0.403 0.380 0.642 0.151 0.353 0.274 
1Diet 1 (control diet without Guar meal); diet 2, 3, 4 and 5 contained 25, 50, 75 and 100% Guar meal, respectively. 
2HB=Hemoglobin/dl; 3HT=Hematocrit,%; 4PCV=Packed cell value; 5ALT = aspartate aminotransferase; and 6AST = 

alanine aminotransferase 
7Means followed by different letters in the same column differ significantly but the same latters are not significantly 

according LSD method at alfa (0.01). 

 
From the above discussion, it may be concluded that the reduced growth performance of fish-fed diets 

4 and 5 might be related to saponins substances and ant nutrient content in GM. The large amounts of  

saponin content of guar seed (up to 13% DM) could have both anti-nutritionals effect and a positive 

antimicrobial activity (Hassan et al., 2010). However, fish fed a plant-based diet may benefit from a 

stronger immune response to certain toxins since several plant NSPs (non-starch polysaccharides) are 

known to stimulate its immune system (Nordmo et al., 1995; Skjermo et al., 2006). Mode of action of 

antibacterial activity of saponins against both gram-negative and gram-positive bacteria is not yet clear. 

Avato et al., (2006) noted that the aglycone part of the saponin is the antibacterial determinant suggesting 

that the sugar moiety is not important for the antimicrobial efficacy, while another study reported that 

saponins hydrolysed by bacterial enzymes to its corresponding aglycone resulted in decreased 

antibacterial activity (Mandal et al., 2005). The significantly faster growth of fish-fed diets 2 and 3 (25% 

and 50% GM) might be due to the fact that the essential amino acid composition was well balanced and 

the levels of ANFs in diet 3 were below the level that induces toxic elects in Nile tilapia. The results of 

the present study indicated that up to 50% of GM in diet Nile tilapia can be included without affecting the 

growth and nutrient utilization. However, studies are underway to investigate the possibility of a higher 

dietary inclusion level of GM after applying deferent processing techniques to detoxify or reduce the ant 

nutrient content. 

Economic evaluation:  

Calculations of economic efficiency of the tested diets based on the cost of feed, decrease in feed cost 

(%) and relative to control (%) were shown in Table (8). At the 100 % level of GM protein instead of 

SBM protein, fish could be produced cheaper than fish fed on the control and other diets because it was 

the cheapest diet between them (4186.7 LE/ ton). The relative percentages of feed cost/ control were 

97.44, 94.84, 92.26 and 89.69 % for D2, D3, D4 and D5, respectively compared to control diet (D1). 

Moreover, decrease in feed cost/ control was 2.56, 5.16, 7.74 % and 10.31 for D2, D3, D4 and D5`, 

respectively. These results indicate that the effect of replacement different levels of GM instead of SBM 

improved diet cost according to the replacement level. These results indicate that incorporation of guar 

meal to replace 50% of soybean meal protein resulted in the lowest revenues. In general, results in Table 

(8) show that incorporation of guar meal to replace 50% of soybean meal protein improved the 

economical efficiency of Nile tilapia due to improvement in body weight. Similarly Soltan et al. (2008) in 

Nile tilapia. In this concern, Abd El-Hakim et al. (2010) and Mabrouk et al. (2012) reported that the 

http://www.feedipedia.org/node/4978
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highest economical efficiency of tilapia was obtained using diets containing 25% Jojoba meal in 

replacement with soybean meal protein. They added that increasing level of Jojoba meal above 25% 

decreased the economical efficiency. Feed cost is considered to be the highest recurrent cost in 

aquaculture, often ranging from 30 to 60%, depending on the intensity of the operation. Reduction in feed 

costs either through diet development, improved husbandry or other direct or indirect means is lead to, 

decreases the total production investment and increased the net return (Lovell, 1989). 

 
Table (8).  Effect of partial and complete replacement of SBM protein by GM protein on carcass 

composition of Nile Tilapia, O.  niloticus. 

Economic 

efficiency 
Total return 

Decrease in feed 

cost % 

Relative to 

control % 

Feed cost, LE / 

ton 

Diet 

No.
1
 

371.70 120.54 0.00 100.00 4668.2 D1 

389.63 129.19 2.56 97.44 4548.8 D2 

423.72 143.33 5.16 94.84 4427.45 D3 

320.09 97.78 7.74 92.26 4307.075 D4 

258.77 70.19 10.31 89.69 4186.7 D5 
 1Diet 1 (control diet without Guar meal); diet 2, 3, 4 and 5 contained 25, 50, 75 and 100% Guar meal, respectively. 

 

 
CONCLUSION  

 

Finally, the results of the present experiment concluded  that substitution 50% of  dietary SBM protein  

with 50% of  dietary GM protein  had the best effect on  Nile tilapia (Oreochromis niloticus)  

performances. 
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في عالئق أسماك البلطى  بكسب الجىار  صىيادراساث غذائيت على اإلستبدال  الجشئي والكلي لمسحىق فىل ال

  .النيلى

 

لبييب حلمى إيمان
1

فايشة عبدالحى سالمت، 
1

، هيام دسىقى تىنسى 
1
سكىأحمد دمحم  و 

2
  

 .، مصز ، جيشة دقى، ال ، وسارة الشراعت ث الشراعيتى، مزكش البح معهد بحىث اإلنتاج الحيىانى 1

 .سكندريت، مصزإلجامعت ا -كليت الشراعت  2

 
٪   100,  75,  50,  25,   0كسب انجىار نخحم يحم  َسب يخخهفت يٍ بزوحيٍ  يسحىق  إحاللثز أأجزيج هذِ انخجزبت نذراست 

يز ي, وانًؼاجسى انوحزكيب  يٍ انغذاءفادة سخألأداء انًُى وكفاءة اجىدة انًياِ , يؼذل األػاشت % ,  يٍ بزوحيٍ يسحىق فىل انصىيا ػهً 

خشَج صغار أسًان انبهطي انُيهً بًؼذل ػشزة سًكاث نكم حىض ) وأسًان  انبهطي انُيهي  نصغار انكفاءة االلخصاديتوانفسيىنىجيت , 

 هاوجًيؼ ك حجزيبيتخًست ػالئوحى حكىيٍ يىو . 84جزاو / سًكت نفخزة سيُيت  0.01±   0.825نخز ( بًخىسط  وسٌ يبذئً  100سؼت 

 .% بزوحيٍ انخاو  30.25 ,جى يادة جافت 100كيهى كانىري /  545.34يخشَت فً انبزوحيٍ و انطالت و ححخىي ػهً  

ويخىسط  )جزاو /سًكت (%( فً كم يٍ انىسٌ انُهائً  1أظهزث انُخائج انًخحصم ػهيها أٌ هُان اخخالفاث يؼُىيت )درجت يؼُىيت  

وانميًت وكفاءة انخحىيم انغذائً ,  وكفاءة األسخفادة يٍ انبزوحيٍ  ) %/يىو(  ويؼذل انًُى انُىػًًكت / يىو ( انىسٌ انيىيً )جزاو /س

 نًجاييغ انًخخبزة .ابيٍ   األسخفادة يٍ انطالت لانًُخجت نهبزوحيٍ ويؼذ

دث انً أ% فً ػالئك أسًان انبهطً انُيهً  50و  25بًسخىي  بذال يٍ بزوحيٍ يسحىق فىل انصىيا زوحيٍ كسب انجىاربأحالل 

)انىسٌ انُهائً )جزاو /سًكت ( ويخىسط انىسٌ انيىيً )جزاو /سًكت / يىو ( ويؼذل انًُى انُىػً ) %/يىو( وكفاءة يؼذالث انًُى  إرحفاع

هً األسًان ػاٌ حغذيت  % ( أػطج ليى يُخفعت . 100و 75األسخفادة يٍ انغذاء بيًُا أسخبذال انًسخىياث انؼانيت يٍ يسحىق انجىار ) 

يؼذالث انًُى ػُذ يمارَخها باألسًان انخً غذيج ػهً بزوحيٍ يسحىق  إني إرحفاع% بزوحيٍ كسب انجىار أدث 50انؼهيمت انًحخىيت ػهً 

%  50 إنيل بزوحيٍ يسحىق انجىار بزوحيٍ جسى األسًان بشيادة َسبت أحالانًادة انجافت وفىل  انصىيا )كُخزول(.هُان سيادة يؼُىيت فً 

حظهز فزوق يؼُىيت بيٍ نى ويحخىي انجسى يٍ انطالت % .يحخىي جسى األسًان يٍ انذهٍ  100:  75يٍ  اإلحاللبيًُا يمم بشيادة َسب 

نزياد بشيادة َسب يحخىي جسى األسًان يٍ ا إرحفاع بزوحيٍ انجىار انًخخهفت يحم بزوحيٍ فىل انصىيا .إحالل يخأثز بُسب انًؼايالث ونى 

 .%  بيًُا يحخىي جسى األسًان يٍ انطالت أَخفط100بزوحيٍ انجىار انً  إحالل

 75 ػُذ يسخىي بذال يٍ بزوحيٍ فىل انصىيا َسبت احالل بزوحيٍ كسب انجىار  ة دأَخفعج بشيا انهيًىجهىبيٍ وانهيًاحىكزيجليى  

 أرحفؼج.  AST & ALTليى بيًُا %   100 أو

إصبؼياث % يحم بزوحيٍ يسحىق انصىيا فً ػالئك  50بزوحيٍ كسب انجىار بُسبت  إحالليًكٍ االسخُخاج بايكاَيت وفً انُهايت  

 . انًُى أويؼذالث االسخفادة انغذائيت أداءانبهطً انُيهً بذوٌ أي حأثيزاث ظارة ػهً 


