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ABSTRACT : This study was carried 

out to determine the effect of feeding 

dietary bagasse as a source of natural 

fiber ingredient and adsorbent for 

aflatoxins (AFs) in growing rabbits 

diets and to evaluate using dietary 

bagasse on growth performance, 

digestibility coefficients of nutrients, 

nutritive value, some blood 

constituents and economical 

efficiency of New Zealand White 

rabbits (NZW). The study involved  

fifty four NZW growing rabbits of 

aged 5 weeks with initial body weight 

mean of 751.8±35.62 g. Animals were 

divided into nine equal groups and 

fed treatment diets for 8 weeks. The 

experimental groups were: control or 

basal diet (T1), basal diet 

supplemented with low dose of AFs 

(75µg total AFs/kg diet) (T2), high 

dose of AFs (150µg total AFs/kg diet) 

(T3), 3% of bagasse (T4), 6% of 

bagasse (T5), 3% of bagasse with low 

dose of aflatoxin (T6), 6% of bagasse 

with low dose of aflatoxin (T7), 3% of 

bagasse with high dose of aflatoxin 

(T8) and 6% of bagasse with high 

dose of aflatoxin (T9). Results of live 

body weight at 13 week of age of both 

T7 and T9 groups recorded numerical 

higher body weight value compared 

to control group (T1), T2 and T3 

groups. T3 group recorded 

significantly (P<0.05) the highest 

daily feed consumption during 

periods; 5-9 and 5-13 weeks 

compared to control group (T1) and 

other groups. The best significant 

(P<0.05) value of the feed conversion 

ratio was recorded with T6 group at 

9-13 weeks of age and the whole 

experiment period compared to T2 

group. While T9 group recorded the 

best significant (P<0.05) value of the 

feed conversion ratio compared to T3 

group. Also, T4 and T5 groups 

achieved the significant (P<0.05) 

better value of feed conversion 

compared to control group (T1). The 

values of DM, OM, CP, EE and NFE 

for T5 group were higher compared to 
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control (T1) and T4 group. Generally, 

T6 group recorded significantly 

(P<0.05) higher values of nutrient 

digestibility, DCP and TDN 

compared to T2 group. While, T9 

group recorded significantly 

(P<0.05) higher values of digestibility 

nutrients, DCP and TDN compared to 

T3 group. Blood constituents results 

showed that changes in serum total 

protein (TP), and albumin (ALb) of 

rabbits treated with two doses low 

and high aflatoxins (T2  and T3) 

caused a significant decrease in both 

values when compared with control 

group (T1) . Supplementation of 3% 

or 6% bagasse with low or high doses 

of aflatoxins (T6 to T9) showed a 

significant increase in both 

parameters when compared to groups 

treated with aflatoxins singly (T2 and 

T3). T6 and T9 groups showed a 

significant decrease in both 

parameters when compared to T2 and 

T3 groups. The results showed the 

lowest value of serum creatinine and 

urea obtained with T7 group. T7 and 

T9 groups showed a significant 

decrease in serum ALT, AST, ALP 

activity and cholesterol comparing 

with T2 and T3 groups. The results 

showed that the highest value of total 

PI recorded for T6 group followed by 

T5 group.  

Conclusively, based on the results 

obtained in this study, it was 

established that using 6% of bagasse 

in the rations of growing rabbit's 

achieved improvements in growth 

performance parameters. At the same 

time, presence of bagasse alleviated 

the detrimental effect of aflatoxin. 

Keywords: Bagasse, Aflatoxin, 

performance, economic efficiency. 
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INTRODUCTION 

In Egypt, there is a broad gap between animal needs and the available 

fodder. Also, the fast increase in the cost of sources of animal protein is now an 

urgent need to increase the size of livestock. It has been observed that rabbits 

production is one of the best sources to mitigate the low consumption of animal 

protein prevalent in developing countries because of specific characteristics of 

rabbits meat (Maidala and Istifanus, 2012). Contamination of mycotoxins in 

feed is a global problem. Among mycotoxins, aflatoxins are one of the most 

dangerous toxins found in animal feeds (Williams et al., 2004). One of the 

recent methods of detoxifying products contaminated with mycotoxins is to use 

non-nutrient adsorbents in the diet to reduce the mycotoxins absorption from 

the gastrointestinal tract. Several workers reported that the adsorbent in the feed 

could selectively bind mycotoxins during digestion and pass without harm from 

the gastrointestinal tract of the animals. The main advantages of adsorbents are 

the safety, low cost and ease of adding them to animal feed (Avantaggiato et 

al., 2005 and Khadem et al., 2012). Due to the increasing number of 

information about aflatoxin contamination in feeds, there is a high demand for 
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practical, simple and cost-effective detoxification methods. (Zahoor and Khan, 

2018). 

Bagasse is the fibrous residue of a sugarcane stalk after crushing and 

extracting the juice (Almeida et al., 2018). Bagasse is the main by-product of 

the sugarcane industry. It is one of the largest agricultural wastes in the world. 

Around 54 million tons of dry bagasse are produced annually worldwide and 

large amounts of it are burned in the fields, which creates a serious pollution 

problem. Hence, using this agricultural waste as an adsorbent material that had 

low cost could avoid the accumulation that leads to environmental problems 

(De Gisi et al., 2016 and Siqueira et al., 2020). One of the advantages of 

bagasse is that it is available during any time of fodder shortage and is less 

expensive compared to other traditional roughage sources. Thus, bagasse is the 

only viable alternative, in the short and medium-term, as roughage for animal 

feed (Barros et al., 2010 and Almeida et al., 2018).  

Therefore, the objective of this research was to determine the effect of 

feeding dietary bagasse as a source of natural fiber ingredient and adsorbent for 

aflatoxins in growing rabbits diets and to evaluate using dietary bagasse on 

growth performance, digestibility coefficients of nutrients, nutritive value, some 

blood plasma constituents and economical efficiency of growing New Zealand 

White (NZW) rabbits.  
 

MATERIALS AND METHODS 

The present study was carried out at Farm of Sustainable 

Development Department, Environmental Studies and Research Institute, 

University of Sadat City, Menufiya Governorate, Egypt during January to 

March, 2017. The laboratory work was done at Regional Center for Food 

and Feeds, Agriculture Research Center. Aspergillus flavus NRRL (3145) 

was obtained from the National Research Center (Dokki, Giza). 

Aflatoxins (B1, B2, G1 and G2) were obtained from Sigma Chemical 

Company (St Louis, MO, USA). Bagasse was obtained from local juice 

stores in Cairo, Egypt. 

Preparation of aflatoxins dose for rabbit experiment  

The solution containing AFs consisted of a mixture of aflatoxin B1, 

B2, G1 and G2 at a total concentration of 7.5 µg AFs/ ml as a ratio of 8: 2: 

4: 1, respectively used to prepare 2 final concentrations of AFs, 1µg AFs 

and 2µg AFs (St. Louis, Mo USA). 
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Preparation of dietary bagasse 

Bagasse was obtained from local juice stores. Oven drying was 

done in a cabinet oven with air circulation at 60 C
o 

overnight whereas 

dried bagasse was milled by laboratory mill to pass a 2.0 mm- size mish 

pares to produce bagasse powder (Kamal, 2011). 
 

Animals, housing and experimental design 

The study involved fifty four growing New Zealand White rabbits 

(NZW) of aged 5 weeks with initial mean weight 751.8±35.62 g. 

Animals were divided into nine equal groups. The study lasted two 

months period (from January till March, 2017), All animals were 

individually housed in galvanized wire cages (50 x 55 x 39 cm) provided 

with a feeder and automatic nipple drinker, and were kept under the same 

managerial means and all animals were weighed weekly. 
 

The experimental design used in vivo experiment 

(T1) Basal diet,  

(T2) Low dose of AFs (75µg total  AFs/kg diet ) 

(T3) High dose of AFs (150µg total  AFs/kg diet ) 

(T4) Received basal diet supplemented with bagasse at level 3% 

(T5) Received basal diet supplemented with bagasse at level 6% 

(T6) Low dose of AFs+ bagasse at level 3% 

(T7) Low dose of AFs+ bagasse at level 6% 

(T8) High dose of AFs+ bagasse at level 3% 

(T9) High dose of AFs+ bagasse at level 6% 
 

Experimental diet 

The ingredients of each diet which were assigned to each group 

are shown in Table 1.  Prepared diets were kept in jute sack for offering 

to each animal group. 

Growth performance 

Live performance measurements for each feeding period were 

measured and/or calculated in terms of live body weight (LBW), body 

weight gain (BWG), feed intake (FI), feed conversion ratio (FCR), 

performance index (PI) and Mortality rate (MR). 

Individual LBWG for each rabbit was calculated at 2, 4, 6, 8, 10 

and 12 of experimental period by subtracting the initial LBW of a certain 

period from the final LBW of the same period, as follows:-  

LBWG = W2 – W1 
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Table (1). Composition of ingredient feed rations for control and treated groups. 

Ingredients Control T4 T5 

Alfaalfa 25.00 23.00 20.00 

Wheat bran 26.00 26.00 25.00 

Barley grains ,Ground 20.00 20.00 20.00 

Soybean meal (44% CP) 13.50 14.00 15.00 

Yellow corn, ground 10.00 10.00 10.00 

Wheat straw 1.50 - - 

Bagasse 0.0 3.00 6.00 

L- Methionine 0.35 0.35 0.35 

Lime stone 0.9 0.9 0.9 

Di calcium phosphate 1.9 1.9 1.9 

Premix* 0.50 0.50 0.50 

Na Cl 0.35 0.35 0.35 

Total (kg) 100 100 100 

Calculated values** 

Crude protein %  17.11 17.24 16.93 

DE, kcal/kg diet 2520 2513 2490 

Crude fiber %  11.97 11.59 12.14 

Ether extract % 2.54 2.50 2.41 

Calcium % 1.17 1.15 1.11 

Available phosphorus 0.36 0.36 0.36 

Lysine % 0.87 0.87 0.86 

Methionine 0.60 0.60 0.60 

Cost/kg of diet in L.E. *** 2.73 2.38 2.31 
*
The premix (Vit. & Min.) was added at a rate of 3 kg per ton of diet and supplied 

the following per kg of diet (as mg or I.U. per kg of diet): Vit. A 12000 I.U., Vit. 

D3 2000 I.U., Vit. E 40 mg, Vit. K3 4 mg, Vit. B1 3 mg, Vit. B2 6 mg, Vit. B6 4 

mg, Vit. B12 0.03 mg, Niacine 30 mg, Biotine 0.08 mg, Pantothenic  Acid 12 mg, 

Folicacid 1.5 mg, Choline chloride 700 mg, Mn 80 mg, Cu 10 mg, Se 0.2 mg, I 40 

mg, Fe 40 mg, Zn 70 mg and Co 0.25mg. 
 

**
According to Feed Composition Tables for animal & poultry feedstuffs used in 

Egypt (2001) and NRC (1994).  
***

According to market prices of the year 2017. 
 

Where: W1= LBW at the onset of a certain period, W2 = LBW at the end  

                    of the same period. 

Feed intake for each replicate under each treatment was weekly 

calculated, on a group basis, by subtracting the residual feed from the offered 

one. Average daily feed intake per rabbit was then calculated by using the 

following equation: 



 

 

 

 

 
 

130                                                     ABO- EID et al 

FI/rabbit/day = FI / replicate/week / No. of rabbits consumed feed daily 

during the week period 
Feed conversion ratio (FCR) (using the weight of mortality to correct FI 

data) weekly  and whole experimental period was calculated for each replicate 

under each treatment and calculated as kg of feed used for producing one kg of 

body weight gain as follows: 

FCR =Average feed intake (kg) per rabbit/ body weight gain (kg) per rabbit. 

Daily mortality was recorded. Weekly mortality rate was calculated for 

each treatment group by subtracting the final number of live rabbits at the end 

of a certain period from the initial number of live rabbits at the beginning of the 

same period. Mortality rate percentage was calculated as a number of dead 

rabbits at the end of a certain period relative to the initial number of live rabbits 

at the onset of the same period. 
 

Analytical methods 

The proximate chemical analyses of experimental diets and dried feces 

were performed for moisture, dry matter (DM), organic matter (OM), crude 

protein (CP), crude fiber (CF), ether extract (EE) and Ash according to the 

Association of Official Analytical Chemists (AOAC, 2016). Nitrogen free 

extract (NFE) of both feed and feces was determined using the following 

equation:  

NFE = 100 – (CP% + EE% + CF% + Ash %). 
 

Digestibility trials   
Digestion trials were conducted at the end of growth trial to 

determine the digestibility values and nutritive value of the experimental 

diets expressed as total digestible nutrients (TDN %) and digestible crude 

protein (DCP %). Three animals representing each group were 

individually housed in metabolic cages equipped with a stainless- steel 

screen and 4 mm mesh to retain feces but allow free passage of urine. 

Feed and water intake were offered to rabbits ad-libitum during the 

digestion trial. The digestion trial lasted for 10 days as preliminary 

period while the collection period lasted for 5 days in which feces was 

collected daily before the morning meal, weighed fresh and sprayed with 

2% boric acid for trapping any ammonia released from feces and dried at 

60 
◦
C for 24 hrs in an air drying oven. The feces were then ground and 

mixed, stored for subsequent chemical analysis. Samples of diets and 

feces were chemically analyzed to determine the digestibility coefficients 

and nutritive values of the experimental diets.  
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Blood parameters 

Blood samples were collected from each rabbit (3 rabbits /group) into dry 

clean tubes containing heparin and centrifuged at 3000 rpm for 15 min. The 

plasma was collected and stored at -20˚C to estimate some blood constituents 

as total protein (Armstrong and Corri, 1960), albumin (Doumas et al., 1971), 

transaminase (aspartate aminotransferase (AST) and alanine aminotransferase 

(ALT)) (Reitman and Frankel, 1957), triglycerides (Royer and Ko, 1969), 

cholesterol (Zlatkis et al., 1953), urea nitrogen and creatinine. The globulin 

values were obtained by subtracting the albumin values from the corresponding 

values of total proteins. 
 

Organs weights: 

Rabbits were scarified at the end of experiment and the liver and 

kidney were immediately removed and weighed.  
 

Economic efficiency 

Economic efficiency was calculated by the following equation: 

Economic efficiency= (Selling price of one Kg live body weight - feeding cost 

of one Kg live body weight/ Feeding cost of one Kg live body weight)× 100. 
 

Statistical analysis  

 The obtained data were statistically analyzed according to 

statistical analysis system (SAS, 2003). Data of live body weight, live 

body weight gain, feed intake, feed conversion and performance index 

were analyzed using one way analysis of variance according to the 

following model.  

Yij    = µ+ Ti + Eij, 

Where, Yijk is the observation of the parameters measured, µ is the 

population mean, Ti is effect of adding levels of aflatoxin and bagasse 

and Eij= experimental error and assumed to be independently and 

normally distributed with zero mean and σ
2

e. 

Duncan’s Multiple Range Test (Duncan, 1955) distinguished the 

differences among means. Significant level was set at 5%. 
 

RESULTS  AND  DISCUSSION 

Chemical composition of experimental diets 

The concentration of the active constituents of Bagasse 

 Results of proximate composition of bagasse used for preparation 

experimental diets (g/100 g dry matter) presented in Table 2. Cleared that 

ground bagasse used in the present study contains 2.1% CP; 34.4% CF  
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Table 2. Proximate composition of bagasse used for preparation of dietary 

fiber 

Items Proximate analysis (g/100 g on dry matter basis) 

Protein 

Fiber 

Ash 

Cellulose 

Hemicelluloses 

Lignin 

Silica 

NDF 

ADF 

ADL 

2.1 

34.4 

1.38 

37.08 

21.25 

6.42 

1.0 

65.97 

44.72 

7.64 
 

 

and little concentration of ash (1.38%)  meanwhile the main components in 

bagasse proximate analysis are cellulose (37.08%);  Hemiclose (21.25%)  and 
lignin (6.42%). Therefore, sugarcane bagasse has been successfully used as 

a fibre source for animal and rabbits diets. Also, bagasse is a good source of 

lignoceric and cerotic acids (Kamal, 2011).  
 

Chemical composition of tested diets 

Chemical compositions (Proximate Analysis) of experimental 

rations are presented in Table 3. 

 

Table 3. Chemical compositions (Proximate Analysis) of Experimental rations.  
Items DM 

% 

Moisture 

% 

OM 

% 

CP 

% 

CF 

% 

EE 

% 

NFE 

% 

Ash 

% 

DE 

(Mcal/kg)* 

Ration1 89.27 10.73 80.82 16.94 10.94 2.65 50.29 8.45 2.59 

Ration4 88.79 11.21 81.05 16.56 10.49 2.24 51.76 7.74 2.61 

Ration5 89.82 10.18 82.09 16.49 11.46 1.54 52.6 7.73 2.57 

*DE (Mcal/kg) = 4.36 – 0.049 x NDF, NDF% = 28.924 +0.657 (CF %) according to 

Cheeke (1987). 

 

Productive performance 

Results in Table 4 showed that the initial body weight was in average of 

751.8±35.62 g. Live body weight at 13 week of age of rabbits fed basal diet 

supplemented with bagasse at level 6% with low or high dose of aflatoxin (T7 

and T9) recorded numerically higher body weight value (2220.8 and 2204 g) 

compared to control group (T1) (2087 g) and rabbits groups fed basal diet  
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supplemented with low and high dose of aflatoxin (T2 and T3).   Also, rabbits 

fed basal diet supplemented with bagasse at level 3% and 6% without aflatoxin 

recorded higher live body weight value but not significant compared to 

control group (T1). The same trend was observed for daily weight gain. 

These results are in close to Ismail et al. (2016) who reported that the final 

body weight and feed intake of rabbits increased with increasing levels of 

sugarcane bagasse. In this connection, SUN et al. (2018) found that during 

the first 3 wk. and week 7, the supplementation of aflatoxin B1 did not 

affect bucks’ live body weight (LBW). Table 4 presented that rabbits fed 

high dose of aflatoxin (T3) recorded significantly (P<0.05) the highest daily 

feed consumption during 5-9 and 5-13 weeks compared to control and other 

groups. The best significant (P<0.05) value of the feed conversion ratio was 

recorded with rabbit fed basal diet supplemented with 3% bagasse and low 

dose of aflatoxin (T6) at 9-13 weeks of age and the whole experiment period 

compared to rabbits fed basal diet with low dose of aflatoxin (T2). While 

rabbits fed basal diet supplemented with 6% bagasse and high dose of 

aflatoxin (T9) recorded the best significant (P<0.05) value of the feed 

conversion ratio compared to rabbits fed basal diet with high dose of 

aflatoxin (T3). Also, rabbits fed basal diet with bagasse 3% or 6% (T4 and 

T5) showed significant (P<0.05) best value of feed conversion compared to 

control group (T1). Valchev et al. (2017) indicated that compound feed 

supplementation with increased amounts of aflatoxin B1 (0.2 mg/kg or 0.4 

mg/kg) significantly reduced live weight, weight gain and feed intake and 

thus increased feed conversion. The same trend is observed by Zuo et al. 

(2013) and Chibanga et al. (2014) who stated that consumption of feed 

contaminated with low amount of aflatoxins in broiler chickens significantly 

degraded growth performance. Death losses during entire experimental 

period either for group fed on basal diet or the groups fed basal diet 

supplemented by bagasse with or without aflatoxin were observed (Table 4). 

Maidala et al. (2016) concluded that sugarcane bagasse can be used as a 

source of fiber in the diets of growing rabbits without deleterious effect with 

reduction in cost of production. 
 

Nutrients digestibility, Nutritive values and nitrogen balance  
Digestibility coefficients of nutrients and nutritive values are 

presented in Table 5. Results indicated a significant differences (P<0.05) 

among DM, OM, CP, CF, EE and NFE digestibility for all treatments. The 

values of DM, OM, CP, EE and NFE for rabbits group fed basal diet 

supplemented with bagasse at level 6% (T5) were the highest ones; being 

67.86, 68.43, 72.13, 53.01 and 76.54, respectively compared to control  
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group (T1) (63.66, 63.92, 69.97, 45.59 and 71.65, respectively) and rabbits 

group fed 3% bagasse (T4). The CF value for control group was the highest 

compared to the other experimental groups. These results are consistent with 

Babiker et al. (2016) who found that, the digestibility of crude protein and 

organic matter of the sugarcane bagasse were improved (P<0.05) in 

experimental diets. in general, rabbits fed 3% bagasse with low dose of 

aflatoxin (T6) recorded significantly (P<0.05) higher values of digestibility 

nutrients, DCP and TDN compared to rabbits fed basal diet with low dose of 

aflatoxin (T2). While, rabbits fed 6% bagasse with high dose of aflatoxin 

(T9) recorded significantly (P<0.05) higher values of digestibility nutrients, 

DCP and TDN compared to rabbits fed basal diet with high dose of 

aflatoxin (T3) indicating positive influential effect of bagasse.  

Blood constituents  
Blood plasma biochemical analysis values are used as indicators of 

the health status of rabbits. Table 6 represent the changes in serum total 

protein (TP), and albumin (ALb) of rabbits treated with two doses low and 

high aflatoxins (T2  and T3 ) caused a significant decrease in both values 

when compared with control group (T1). Supplementation of 3% and 6% 

bagasse with low and high doses of aflatoxins (T6 to T9) showed a 

significant increase in both parameters when compared to groups treated 

with aflatoxins singly (T2 and T3). The highest value of serum protein and 

albumin were obtained on treatment with low aflatoxins dose and 6 % 

supplementation of bagasse (6.10, and 3.5 g/dl, respectively). These results 

are in agreement with Nwaogu (2016) and Barati et al. (2018) who found 

that total proteins were decreased in poultry as a result of feeding with 

aflatoxins contaminated diets. This led to damage in liver health and 

disturbance in metabolic pathways.  

Regarding to creatinine and urea, Table 6 showed that significant 

increase in values of serum creatinine and urea of rabbits fed on low and 

high doses of aflatoxins (T2 and T3) when compared with control group 

(T1). Supplementation of 3% and 6% bagasse in groups T4 and T5 showed 

no effects in both parameters when compared to control group (T1). Groups 

of rabbits treated with low and high doses of aflatoxin and with 3% and 6% 

bagasse (T6 to T9) showed a significant decrease in both parameters when 

compared to groups treated with aflatoxins singly (T2 and T3). The results 

showed the lowest value of serum creatinine and urea obtained with low 

dose of aflatoxins and 6% bagasse supplementation (0.87, and 27.67 mg /dl, 

respectively). 

 



 

 

 

 
 

 

USING BAGASSE AS A SOURCE OF NATURAL FIBER INGREDIENT IN RABBITS  137 

 
 

 

 

 



 

 

 

 

 
 

138                                                     ABO- EID et al 

In this regard, increased creatinine and urea in the blood indicate 

inflammatory changes in the kidneys. These results are consistent with            
In this regard, increased creatinine and urea in the blood indicate 

inflammatory changes in the kidneys. These results are consistent with El-

Desouky et al. (2017) and Al-Masri (2017) who observed high levels of 

creatinine and uric acid when rats fed with wheat contaminated with AFB1 

as compared with the control group.  

The results of Table 6 showed  no significant (P>0.05) changes 

noticed in ALT, AST, ALP activities in rabbits treated with bagasse alone at 

level 3% and 6% for groups (T4 and T5) in all experiment period 

corresponding to control group (T1). Rabbits fed on basal diet supplemented 

with %6 bagasse and aflatoxin with low and high concentration (T7 and T9)  

showed a significant decrease in serum ALT, AST, ALP activity and 

cholesterol comparing with basal diet supplemented with aflatoxin (low and 

high concentration) without bagasse (T2 and T3). These results almost were 

in agreement with Hasan (2014) who found an increase in serum levels of 

ALT, AST and ALP in rats treated with aflatoxins during storage of 

walnuts. This also agrees with Abdel-Wahhab et al. (2014) who reported 

that an increase in ALT and AST in aflatoxin-treated rats was an indication 

of changes in liver tissue.  
 

Economic efficiency  
The effect of different levels of dietary bagasse on the average values 

of economical efficiency is presented in Table 7. Generally, among the most 

important factors involved in the achievement of maximum efficiency in 

meat production are feeding cost, length of growing period and the final 

body weight. Accordingly, the economic efficiency of any product could be 

calculated from input_output analysis based mainly up on the total feeding 

cost per total number of Kg LBW sold and the current selling price of LBW 

per Kg (Hala, 1998). 

It should be pointed out that the calculation herein depended on the 

average price at 2017 (during which the experiment was executed). Results 

showed an improvement in the average values of net revenue, economical 

efficiency and relative economical efficiency due to feeding growing rabbits 

the diets with 6% bagasse without aflatoxin (T5) (being 58.65; 2.30 and 

122.34, respectively) compared to control group (T1) and 3% bagasse group 

(T4). It can be noticed that, low and high aflatoxin dose +6% of bagasse diet 

(T7 and T9) recorded the best relative economic efficiency % (120.21 and 

119.04%) compared to T2, T3, T6 and T8 (105.85, 103.03, 110.77 and 

109.09%). These decreasing in relative economic efficiency % may be due  
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to bad effect of aflatoxin dose which caused increasing in feed intake and 

decreasing in final live body weight gain.  

Results of performance index (PI) are presented in Table 7. The 

results indicated that the highest value of total PI recorded for rabbits group  

fed low dose of aflatoxin+ bagasse at level 3% (T6) followed by rabbits 

group fed bagasse at level 6% (T5) (67.48 and 65.11, respectively). While, 

the worst value was recorded by rabbits group fed high dose of AFs (T3) 

(51.5%).  

 The results present in Table 8 show that, rabbits groups treated with 

low and high doses of aflatoxins (T2 and T3) achieved significant increase in 

liver, and kidney weight mainly at the end of the experimental period, 

compared with control group (T1). That could be a result of inflammatory 

and biochemical changes due to the presence of aflatoxins in these organs. 

 

 
 

Conclusively, based on the results obtained in this study, it was 

established that using 6% of bagasse only without aflatoxin in the rations of 

growing rabbit's achieved improvements in growth performance parameters, 

digestibility coefficients, biochemical parameters and economic efficiency. 

At the same time, presence of bagasse alleviated the detrimental effect of 

aflatoxin. 
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كمادة‏ماصت‏و‏كمصذر‏طبيعى‏للاليافقصب‏المصاصت‏‏ستخذامتأثير‏إ

 داءالأعلى‏الناميت‏الأرانب‏‏علائقللأفلاتوكسين‏في‏
 

   
*محمود سعد أبو سكين - *حسنى السيد أحمد أبو عيد

 **أمل عبد العزيز أبو حجر  - 
 **تامر سيد عبد الغنى -

 
**

ٍعٖذ اىذراسبث ٗاىبح٘د اىبٞئٞت  –ب قسٌ اىخَْٞت اىَخ٘اصيت ىيبٞئت ٗإدارة ٍشزٗعبحٖ

 ٍصز. –اىَْ٘فٞت  –ٍذْٝت اىسبداث  –جبٍعت ٍذْٝت اىسبداث  –
**

 –ٗسارة اىشراعت  –ٍزمش اىبح٘د اىشراعٞت  –اىَزمش الإقيَٞٚ ىيخغذٝت ٗالأعلاف 

 ٍصز. –اىجٞشة  –اىذقٚ 

‏

مَصذر ىلأىٞبف اىطبٞعٞت  ٍصبصت اىقصبظبفت إ أثز ىخحذٝذأجزٝج اىذراست   

 ٍصبصتالأراّب اىْبٍٞت ٗىخقٌٞٞ اسخخذاً  علائقلأفلاح٘مسِٞ فٜ ا لادٍصبصٗ

قصب اىسنز عيٚ أداء اىَْ٘ ٍٗعبٍلاث ٕعٌ اىعْبصز اىغذائٞت ٗاىقَٞت اىغذائٞت 

. اىبٞعبء اىْبٍٞتاىْٞ٘سٝيْذٝت  لأراّبىٗبعط ٍنّ٘بث اىذً ٗاىنفبءة الاقخصبدٝت 

±  851.7ٗسُ أسببٞع بَخ٘سػ  5 بعَزيٚ أربعت ٗخَسِٞ أرّببً اشخَيج اىذراست ع

 7ٗحٌ حغذٝخٖب ىَذة  جٌ. حٌ حقسٌٞ اىحٞ٘اّبث إىٚ حسع ٍجَ٘عبث ٍخسبٗٝت 35.52

 ٞتأسبس عيٞقت) اىنْخزٗهعيٞقت  عيٚ اىْح٘ اىخبىٚ:. مبّج اىَجَ٘عبث اىخجزٝبٞت أسببٞع

T1 ، )ٍٞنزٗغزاً  75) فلاح٘مسِٞلأا ٍْخفعت ٍِ ىٖب جزعت ٍعبف تأسبسٞ عيٞقت

 150) الأفلاح٘مسِٞجزعت عبىٞت ٍِ  ٗ( T2( )عيٞقت/ مجٌ  ٍِ الأفلاح٘مسِٞ

قصب اى ٍصبصت ٪ ٍِ 3 ٗ   (T3)( عيٞقت/ مجٌ  ٍِ الأفلاح٘مسٍِٞٞنزٗغزاً 

(T4)  ٗ 6٪  ٍِقصب اى ٍصبصت  (T5) ٗ 3٪  ٍِقصب ٍع جزعت اى ٍصبصت

قصب ٍع جزعت ٍْخفعت اى ٍصبصت ٍِ  6٪ٗ   (T6)ٍْخفعت ٍِ الأفلاح٘مسِٞ

قصب ٍع جزعت عبىٞت ٍِ اى ٍصبصتٍِ  3٪  ٗ  (T7)ٍِ الأفلاح٘مسِٞ

قصب ٍع جزعت عبىٞت ٍِ الأفلاح٘مسِٞ اى ٍصبصت٪ ٍِ 5( ٗ T8الأفلاح٘مسِٞ )

(T9 .) ىنو ٍِ  قٌٞ أعيٚ أسب٘ع 13ّخبئج ٗسُ اىجسٌ اىحٜ عْذ عَز سجيج

مَب . T2  ٗT3 خَِٞجَ٘عاىٗ نْخزٗهاىٍقبرّت بَجَ٘عت  T7  ٗT9 اىَجَ٘عخبُ

 خلاه (P <0.05) تً ٍعْ٘ٝبص٘رة أعيٚ اسخٖلاك ٍٜٝ٘ ىيعيف  T3َجَ٘عت اىسجيج 

ٗاىَجَ٘عبث الأخزٙ. حٌ  اىنْخزٗهأسب٘ع ٍقبرّت بَجَ٘عت  13-5ٗ 9-5اىفخزاث 

فٜ  T6اىخح٘ٝو اىغذائٜ ىيَجَ٘عت  ىنفبءة( P<0.05حسجٞو أفعو قَٞت ٍعْ٘ٝت )

. بَْٞب سجيج T2َجَ٘عت بىفخزة اىخجزبت ٍقبرّت ب مذىل غ٘هٗ أسب٘ع 13-9عَز 

اىخح٘ٝو اىغذائٜ ٍقبرّت  ىنفبءة( P <0.05أفعو قَٞت ٍعْ٘ٝت ) T9َجَ٘عت اى
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( P<0.05أفعو قَٞت ٍعْ٘ٝت ) T4  ٗT5. مَب حققج اىَجَ٘عخبُ T3َجَ٘عت بىب

ٗ  DM  ٗOM(. مبّج قٌٞ T1) اىنْخزٗهٍقبرّت بَجَ٘عت  اىغذائٚخح٘ٝو نفبءة اىى

CP  ٗEE  ٗNFE َجَ٘عت يىT5  اىنْخزٗهٕٜ الأعيٚ ٍقبرّت بَجَ٘عت 

قَٞبً أعيٚ ٍعْ٘ٝبً  T6َجَ٘عت اى. بشنو عبً ، سجيج T1  ٗT4 َِٞجَ٘عخاىٗ

(P<0.05 )يَزمببث اىَٖعٍ٘تى ٗ DCP  ٗTDN َجَ٘عت بىٍقبرّت بT2 بَْٞب .

 DCPٗ  ث اىَٖعٍ٘تيَزمببى( P <0.05قَٞبً أعيٚ ٍعْ٘ٝبً ) T9َجَ٘عت اىسجيج 

 ٗTDN َجَ٘عت بىٍقبرّت بT3 . أُ اىخغٞزاث فٜ ٍنّ٘بث اىذً أظٖزث ّخبئج أٝعب

( ىلأراّب اىَعبٍيت بجزعخِٞ ٍْخفعخِٞ ALb( ٗالأىبٍِ٘ٞ )TPاىبزٗحِٞ اىنيٜ )

اّخفبض ٍعْ٘ٛ فٜ ملا اىقَٞخِٞ عْذ  أدث إىٚ( T2  ٗT3ٗعبىٞخِٞ ٍِ الأفلاح٘مسِٞ )

٪ ٍِ 5ٗ أ٪ 3إظبفت اىْخبئج أُ (. أظٖزث T1) نْخزٗهاىاىَقبرّت ٍع ٍجَ٘عت 

أدث ( T9إىٚ  T6ٗعبىٞت ٍِ الأفلاح٘مسِٞ )أجزعبث ٍْخفعت ٍع ٍصبصت اىقصب 

عْذ ٍقبرّخٖب ببىَجَ٘عبث مو ٍِ اىبزٗحِٞ اىنيٚ ٗالأىبٍِٞ٘ٞ سٝبدة ٍعْ٘ٝت فٜ إىٚ 

 T6  ٗT9أظٖزث اىَجَ٘عخبُ مَب (. T2  ٗT3) فقػأفلاح٘مسِٞ  باىَعبف ىٖ

 َِجَ٘عخٞبىعْذ ٍقبرّخٖب ب مو ٍِ اىبزٗحِٞ اىنيٚ ٗالأىبٍِٞ٘ٞقٌٞ اّخفبظًب ٍعْ٘ٝبً فٜ 

T2  ٗT3 . أظٖزث اىْخبئج أقو قَٞت ىينزٝبحِْٞٞ ٗاىٞ٘رٝب فٜ اىذً حٌ اىحص٘ه أٝعب

 قٌٞ اّخفبظًب ٍعْ٘ٝبً فٜ T7  ٗT9َجَ٘عبث اىأظٖزث مَب . T7َجَ٘عت اىعيٖٞب ٍع 

ALT  ٗAST  ٗALP َ٘جَ٘عبث بىىٞسخزٗه فٜ اىذً ٍقبرّت بٗاىنT2  ٗT3 .

 .T5َجَ٘عت اىحيٖٞب  T6َجَ٘عت يسجيج ى PIىيـ  أظٖزث اىْخبئج أُ أعيٚ قَٞتأٝعب 

ٕذٓ اىذراست ، حٌ إثببث أُ اسخخذاً  ٍِعيٖٞب  اىَخحصو، بْبءً عيٚ اىْخبئج  التوصيت

فٜ ٗ .اء اىَْ٘أدححسْبً فٜ  حققاىْبٍٞت الأراّب  علائققصب فٜ اى ٍصبصت٪ ٍِ 5

 ٍِ اىخأثٞز اىعبر ىلأفلاح٘مسِٞ.ٍصبصت اىقصب اى٘قج ّفسٔ، خفف ٗج٘د 

‏الذالت:  –أداء الأراّب  –الأراّب  –الأفلاح٘مسِٞ  –ٍصبصت اىقصب  الكلماث

 اىنفبءة الإقخصبدٝت.


