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Abstract 

The present work aimed to study the effect of different doses of oxytetracyclin (0, 40, 80, 120 mg/kg basal 

diet) and florfenicol, (0, 7.5 , 15 , 22.5 mg/kg basal diet) on growth performance, feed utilization and residual 

measurements in Oreochromis niloticus. The results revealed that the dose 40 mg oxytetracycline/kg basal diet 

caused the highest final Body weight, weight gain, specific growth rate, condition factor, moreover it improved 

feed conversion ratio compared with other doses of oxytetracycline, florfenicol and control group. Also the best 

protein efficiency was recorded by fish fed the diet 40 mg oxytetracycline/Kg basal diet. The results of 

determination of oxytetracycline and florfenicol in fish muscle after 10, 21 days were negative results but after 3 

months the results were positive and the lowest concentration of antibiotic by fish fed the diet 40 mg 

oxytetracycline/kg basal diet. 
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Introduction 

 

The antibiotics oxytetracycline and florfenicol 

hve been used in fish culture to control or treat 

bacterial infections (Nusbaum and shotts, 1981). 

Oxytetracycline resulted significantly changes in 

weight, length and condition factor but no 

significantly different in feed intak , feed conversion 

ratio in catfish as reported by Sanchez  Martinez et 

al. (2008). Gaikowski et al. (2003) indicated that the 

using florfenicol in feed caused no mortalities and 

different in growth but decreased feed consumption. 

Roberts (1978) mentioned that 4 weeks at least 

necessary for the clearance of the antibiotic from the 

treated fish tissues. Also, Feng et al. (2008) found 

that the concentration of florfenicol in tissues of 

fresh water were higher than in sea water tilapia. 

Therefore, the aim of the present study is to 

investigate the effect of different levels of 

oxytetracycline and florfenicol on the growth, feed 

utilization and residual measurements in Nile tilapia 

 

Materials and methods 

 

The experimental work of the present study was 

carried out at the laboratory of fish nutrition, faculty 

of Agriculture, Moshtohor, Benha University. The 

experimental fish were obtaind from El-Manzala 

hatchery, Al-Dakahlya Governorate. The 

experimental fish were transported in 50 liter plastic 

bags filled with water and oxygen to the laboratory, 

and after arrival to the laboratory fish were adapted 

and distributed randomly into 7 groups and each 

groups was replicated in three aquarium and each 

aquaria was stoked with 30 fish with intial weight of 

7±0.66g. 

The experiment started on May 2011 and lasted 

in August of the same year (90 days). The 

oxytetracycline and florfenicol were added to the 

basal diet (as medicated feed during the whole 

experimental period) as follow: 

 

Group 1: control group (Kept without treatment). 

Group 2: administrated subtherapeutic 40mg 

oxytetracyclinc/kg basal diet. 

Group 3: administrated therapeutic 80 mg 

oxytetracyline/kg basal diet.  

Group 4: administrated supertherapeutic 120mg 

oxytetracyline/kg basal diet.  

Group 5: administrated subtherapeutic 7.5 mg 

florfenicol / kg basal diet. 

Group 6: administrated therapeutic 15 mg florfenicol 

/ kg basal diet. 

Group 7: administrated supertherputic 22.5 mg 

florfenicol / kg basal diet. 

Composition and chemical analysis of the basal 

diet used in the experiment are presented in Table 1. 

Fish were given the experimental diets at a daily 

rate of 3 % of total biomass till the end of 

experimental period. Fish were fed on the 

experimental diets at the rates mentioned above 6 

day/week (twic daily at 9.00 am and 3.00 pm). 

 The fish were weighted every two weeks. The 

total weight of 30 fish were recorded and 

immediately returned to the aquaria and the feed 

amount for the next two weeks for each aquarium 

was adjusted according to the new weight (Windell 

1971). 



18           M. A. Soltan et al. 

Annals of Agric. Sci., Moshtohor, Vol. 51 (1) 2013. 

Body weight gain and specific growth rate were 

accounted according to (Jauncey and Ross, 1982) 

as follow: 

Weight gain= final fish weight (g) – initial fish 

weight (g). 

Specific Growth Rate (SGR): = 

x
t

1LnW2LnW 
100 

Where Ln=the natural log; W1=first fish weight; 

W2=the following fish weight in “grams” and t = 

period in days. 

Also data from 10 fish were obtained to 

calculate the condition Factor by using the following 

formula (Weatherley and Gill, 1987). 

            W 

Condition factor (k) =                    x 100 

                 L3 

W = weight of fish in grams. 

L = total length of fish in Cm. 

Feed conversion ratio FCR = feed intake (g) / weight 

gain (g). 

 

(Desiliva and Anderson, 1995).  

Protein efficiency ratio PER = weight gain (g) / 

protein ingested (g) 

 Survival rate (SR) calculated according to Harrel et 

al. (1990). 

  nt 

SR    x 100 

  no 

nt = total number of fish survived in a aquarium at 

the end of the experiment. 

no = total number of fish in a aquarium at the start of 

the experiment. 

Determination of oxytetracycline and florfenicol 

residues in tissues of tilapia fish After 10, 21 days 

using HPLC according to McNeil et al. (1996). The 

results were negative for all doses and at the end of 

experiment after 3 months using microbiological 

assay according to Heitzman (1994). The results 

were positive for all doses of oxytetracycline and 

florfenicol. 

Statistical analysis of the obtained data was 

analyzed according to SAS (1996) by adopting the 

following model. 

Yij = U +  αi + eij 

Where: 

Yij = The observation on the ij fish eaten the i
th

 

diet. 

U = overall mean. 

αi = the effect of J
th

 treatment. 

Eij=random error assumed to be independently and 

randomly distributed (0,δ
2
e). 

Differences between means were tested for 

significance according to duncan's multiple rang test 

as described by Duncan (1955). 

 

Results and discussion 

 

Body weight (BW) and Body length (BL) 

Results in Table 2 indicated that the dose 40 mg 

oxytetracycline/kg basal diet resulted the highest 

body weight, condition factors compared with 

control group and other doses of oxytetracycline 

while the dose 22.5 mg florfenicol/kg basal diet 

caused the highest body weight, body length 

compared with control group and doses of 

florfenicol. 

 

Weight gain (WG) and specific growth rate 

(SGR):  

Results in Table 3 show that the highest weight 

gain value and the highest specific growth rate value 

was recorded by fish fed on the diet contained 

subtherapeutic dose 40 mg oxytetracyclin/kg basal 

diet compared with control group and other doses of 

oxytetracycline and florfenicol. 

 

Feed utilization: 

 

With regard to the effect of oxytetracycline and 

florfenicol doses on feed intake, feed conversion 

ratio and protein efficiency ratio of Nile tilapia, the 

results in Table 4 show that the highest feed intake 

(29.02) was recorded for fish fed diet 22.5 mg 

florfenicol/kg basal diet compared with control group 

and other doses of oxytetracycline and florfenicol. 

The best value of feed conversion ratio (1.95) and 

protein (1.72) were observed with the dose 40 mg 

oxytetracycline / kg basal diet compared with control 

group and other doses of oxytetracycline and 

florfenicol. These results are in agreement with those 

of Brocklebank et al., (1993) and Eid et al., (2005) 

who found that the addition of the antibiotics 

oxytetracycline to the diet enhanced growth (Weight 

and length). 

Soltan et al. (2006) found that the addition of 

flumequine at does 10 mg/kg B.W/day in diets 

increased weight gain and specific growth rate. 

Sanchez Martinez et al. (2008) reported that 

condition factor was significantly higher (P < 0.05) 

in the oxytetracycline treated fish. On the other hand 

Conaver and Sheehan (1999) found no significant 

difference in length, weight, condition factor after 31 

weeks in the oxytetracycline treated fish. 

Detection of oxytetracycline and florfenicol 

residues: 

The results of determination of oxytetracycline 

and florfenicol residues in tissues showed that after 

10, 21 days all samples revealed negative results 

(Table 5). While after 90 days (at the end of 

experiment) all samples were positive (Table 5). The 

dose 40 mg oxytetracycline/kg basal diet and 7.5 mg 

florfenicol/kg basal diet caused lowest value in 

residue in the muscle of fish compared with control 

group and other doses. 

These results are inagreement with Jose Malvisi 

et al. (1996) who found that the fish treated by 7.5 

mg oxytetracycline/kg feed the residual of 

oxytetracycline in muscle was lower than of skin and 
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liver. Also Gaikowski et al. (2010) found that the 

fish fed the diet 15 mg florfenicol /kg of body weight 

for 12, 21 days the florfenicol rapidly eliminated 

from tilapia fellet after withdrawal. 

On the other hand Soltan et al. (2006) found that 

no residual of flumequine after 3 months. Azab et al. 

(2003) detected flumequine residues in fish tissues 

until 10, 20 days. 

 

Table 1. Composition and chemical analysis of basal diet. 

Ingredient % 

Fish meal  20 

Sobean meal 31 

Yellow corn 32 

Wheat bran 10.5 

Corn oil 3 

Vit & Min. Mix 3.5 

Sum 100 

Proximate analysis  

Dry matter  95.23 

Protein 30.12 

Lipid 5.32 

Ash 8.45 

ME(Kcal/kg diet)
2
 3019 

P/E ratio 99.78 

1. Vitamin & mineral mixture/kg premix: Vitamin D3, 0.8 million IU; A, 4.8 million IU; E, 4g; K, 0.8g, BI. 

0.4g; Riboflavin, 1.6g: B6, 0.6g, B12, 4mg; Pantothenic acid, 4g; Nicotinic acid, 8g; Folic acid, 0.4g; Biotin, 

20mg, Mn, 22g; Zn, 22g; Fc, 12g; Cu, 4g; I, 0.4g. Selenium, 0.4g and Co, 4.8 mg.  

2. Based on Kilocaloric values of 4.50g
-1

 protein, 8.51g
-1

 lipid and 3.49g
-1

 NFE (Jauncey, 1982).  

 

Table 2. Effect of different doses of oxytetracycline (OTC) and florfenicol (FF) on body weight (BW), body 

length (BL) and condition factor (K) for Nile tilapia fish.  

Treatments No. 
BW/g Bl/cm K 

Initial Final Initial Final Initial Final 

T1 (control) 90 7.66 20.42abc 7.66a 10.16bc 1.72bc 1.97abc 

T2 (40mg OTC/kgbasal diet )   90 7.66 21.03ab 7.69a 10.09bc 1.69c 2.08a 

T3 (80mg OTC/kgbasal diet) 90 7.65 20.10bc 7.71a 9.98c 1.68c 2.04ab 

T4 (120mg OTC/kgbasal diet) 90 7.75 19.83c 7.62ab 10.52a 1.75ab 1.71e 

T5 (7.5mg FF/kgbasal diet) 90 7.61 19.83c 7.55b 10.12bc 1.77ab 1.79de 

T6 (15mg FF/kgbasal diet) 90 7.67 20.43abc 7.64ab 10.31ab 1.73bc 1.87cd 

T7 (22.5mg FF/kgbasal diet) 90 7.66 21.40a 7.55b 10.32ab 1.80a 1.96bc 

Standard error  ±0.07 ±0.37 ±0.04 ±0.09 ±0.02 ±0.04 

* Data are presented means ± standard error (SE). 

** Means followed by different letters in each column are significantly (P<0.05) different. 

 

Table 3. Effect of different doses of oxytetracycline (OTC) and florfenicol (FF) on weight gain (WG) and 

specific growth rate (SGR) of Nile tilapia fish.  

Treatments No. WG (g) SGR (%/day) 

T1 (control) 3 12.77 1.09 

T2 (40mg OTC/kg basal diet) 3 13.38 1.13 

T3 (80mg OTC/kg basal diet) 3 12.44 1.07 

T4 (120mg OTC/kg basal diet) 3 12.08 1.04 

T5 (7.5mg FF/kg basal diet) 3 12.22 1.04 

T6 (15mg FF/kg basal diet) 3 12.76 1.03 

T7 (22.5mg FF/kg basal diet) 3 12.30 1.05 

Standard error 3 ±0.58 ±0.03 

 * Data are presented as means ± standard error (SE).  
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Table 4. Effect of different doses of oxytetracycline (OTC) and florfenicol (FF) on feed intake (FI), feed 

conversion ratio (FCR) and protein efficiency ratio (RER) of Nile tilapia fish.  

Treatments No. FI (g/fish) 
FCR 

g feed/g gain 

PER g gain/g CP 

intake 

T1 (control) 3 26.44 2.07 1.61 

T2 (40mg OTC/kg basal diet) 3 26.09 1.95 1.72 

T3 (80mg OTC/kg basal diet) 3 27.35 2.21 1.54 

T4 (120mg OTC/kg basal diet) 3 25.95 2.15 1.55 

T5 (7.5mg FF/kg basal diet) 3 25.90 2.12 1.57 

T6 (15mg FF/kg basal diet) 3 27.29 2.15 1.56 

T7 (22.5mg FF/kg basal diet) 3 29.02 2.45 1.42 

Standard error  ±1.05 ±0.16 ±0.10 

* Data are presented as means ± standard error (SE). 

 

Table 5. oxytetracycline and florfenicol residues in fish muscle after ten days, twenty one days and 90 days.  

Fish treatment 
Concentration of antibiotic residue µg/g  

After 10 and 21 days After 90 days 

T1 control 0 0.00 

T2 40mg OTC/kg basal diet 0 15.61 

T3 80mg OTC/kg basal diet 0 18.91 

T4 120mg OTC/kg basal diet 0 22.81 

T5 7.5mg FF/kg basal diet 0 19.72 

T6 15mg FF/kg basal diet 0 24.63 

T7 22.5 FF/kg basal diet 0 38.86 

 

Conclusion 

 

This study recommend the addition of 

oxytetracycline to Nile tilapia diets at a dose of 40mg 

oxytetracycline/kg basal diet as prophylactic and 

improved growth, protein efficiency, feed utilization 

and lowest values for antibiotic residues also the 

dose 7.5mg florfenicol/kg basal diet whereas caused 

lowest values for anbiotic residues compared with 

other doses of florfenicol.   
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 النيلى ى تتراسيكلين والفلورفينيكول على النمو واالستفادة من الغذاء وقياسات المتبقى فى البلطىاألوكستأثير 
 

رقية محمود ***محمد خيري إبراهيم، *   ، محمد حسان محمد شعبان**عبد الكريم إبراهيم محمد السيد ، *مجدى عبد الحميد سلطان ، *
 منى جميل محمد*** حسين ،

 .لزراعية مشتهر ، جامعة بنها كلية ا* 
 . المعهد القومى لعلوم البحار والمصايد بالقاهره** 

 .الهيئة القومية للرقابة والبحوث الدوائية *** 
 

كجى  /ملجى  020،  00،  00،  0)األوكسىى تتراسىيكلين وهىى  المضاد الحيوي تأثير إضافة جرعات مختلفة مندراسة إلى  تهدف هذه التجربة
معىدل اسسىتفادم مىن الءىذا  و يىاي تركيى   –علىى ددا  النمىو ( كجى  عليقىة/ملجى  22.7 ،07، 5.7،  0)  مضاد الحيوى الفلورفينكول وهىىوال( عليقة

 .بعد انتها  مدم التجربة البلطى النيلى المضاد الحيوى فى دنسجة
معىىدل النمىىو  –وى علىىى  يىىادم و ن الجسىى  النهىىانى كجىى  عليقىىة كىىان لهىىا تىىأثير معنىى/ملجىى  دوكسىىى تتراسىىيكلين 00دظهىىرت النتىىان  دن الجرعىىة 

كسىىى النسىىبى وديضىىا حسىىنت معامىىل التحويىىل الءىىذانى وكفىىا م البىىروتين مقارنىىة بالعليقىىة الضىىابطة والع نىىض األخىىرى المحتويىىة علىىى المضىىاد الحيىىوى دو 
 .تتراسيكلين والفلورفينكول 

فقىد وجىد دن ( يىو  00بعىد )وبالنسبة لتقدير متبقيات المضىاد الحيىوى دوكسىى تتراسىيكلين والفلورفينكىول فىى دنسىجة األسىمات بعىد انتهىا  التجربىة 
 بقايىا مضىاد حيىوى ولكىن بنسىبة د ىل عىن بىا ى تركىتكج  عليقة  ىد / ملج  فلورفينكول  5.7كج  عليقة والجرعة /ملج  دوكسى تتراسيكلين00الجرعة 

 .الجرعات األخرى من األوكسى تتراسيكلين والفلورفينكول 
كجى  عليقىة ، حيىد ددت إلىى تحسىين كفىا م النمىو /ملجى  00دوكسىى تتراسىيكلين لذا توصى هذه الدراسة باستخدا  جرعات مىن المضىاد الحيىوى 

وكسىىىى تتراسىىىيكلين األاألسىىىمات مقارنىىىة بجرعىىىات اسسىىىتفادم مىىىن الءىىىذا ، ود ىىىل نسىىىبة متبقىىىى مىىىن المضىىىاد الحيىىىوى فىىىى دنسىىىجة  –كفىىىا م البىىىروتين  –
كج  عليقة حيد دحدثت د ىل نسىبة مىن متبقىى المضىاد الحيىوى فىى دنسىجة األسىمات مقارنىة بالجرعىات /ملج  فلورفينكول 5.7، والجرعة  والفلورفينكول

 . األخرى من الفلورفينكول 


