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Summary                                 

     This study was carried out in the laboratories of fish for 90 days in 16 glass aquaria (60 cm, 40 

cm and 30 cm/70 L) to investigate the effect of some organic acids salts on some growth indices of 

common carp fish Cyprinus carpio L. A 128 fish were used with an average weight of (40.8±1) gm. 

and have been distributed on eight treatments with two replicate and eight fish for each replicate. 

Formulated eight diets that equally iso-nitrogenous (33.85%) and iso-caloric (1535.605 KJ/gm) 

were investigated. Organic acids salts (Sodium lactate, Sodium acetate and Sodiumformate) were 

supplemented singly (0.5% of each salts) and mixed to the experimental diets (0.25% of each salts). 

The statistical results showed that treatments T6 (0.25% sodium lactate + 0.25% sodium formate) 

had the best studied growth parameters at the level of P≤0.05 which clarified by weight gain 

(41.05±0.25 gm) and food conversion ratio (2.8±0.02).  
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------------------------------------------------------------------------------------------------------------------------ 

Introduction 

     Fish feeding was related for years with the 

development of fisheries and methods of fish 

breeding, the fish feeding system is considered 

a proof for  the successful of fish breeding and 

the ability to increase the intensively of fields 

over the unit of area or capacity. The nutrition 

is one of the most voluntary activities 

important and replicate which is considered 

part of the routine daily work (1) and in order 

to obtain highly nutritive value it become 

necessary to enrich them with special type of 

feed additives that can support growth 

average. Food conversion ratio and ability of 

protein precipitation and lowering mortality 

rate (2). The organic salts are derived from 

organic acids which are short chain fatty acids 

that has been used in the post in food 

preservation ,recently their use in the field of 

animal production was positively proved as an 

active and safe substitute instead of antibiotics 

used as growth promoters and prevention from 

diseases also used as an additives in food and 

drinking water (3). The aim of this study was 

to investigate the effect of some organic acids 

salts on some growth indices of common carp 

fish Cyprinus carpio L. 

 

Materials and Methods 

     128 fish of the common carp (C. carpio) in 

a single average weight (40.8±1gm) 

distributed randomly on 16 glass aquaria (60 

cm, 40 cm and 30 cm/ 70 L) that have been 

treated with solution of potassium 

permanganate in the concentration of 1.5 p/ 

million to get rid of any ectoparasitic if present 

(4). Those fishes have been distributed among 

eight nutritive treatments in the fact of two 

replicate to each treatment and eight fishes for 

each replicate. The experimental diets 

formulated in the laboratory (Table, 1). The 

salts of organic acids were added as follows. 

The first treatment without any addition 

considered as control T1, 0.5% of sodium 

lactate/kg, fish feed was added considered as 

T2, 0.5% of sodium acetate /kg, fish feed was 

added considered as T3, 0.5% of sodium 

formate/ kg, fish feed was added considered 

T4, and to the T5 a mixture of 0.25% sodium 

lactate and 0.25% sodium acetate /kg, fish feed 

was added, A mixture of 0.25% sodium lactate 

and 0.25% sodium formate /kg, fish feed was 

added considered T6, 0.25% sodium acetate 

and 0.25% sodium formate /kg, fish feed 

considered T7, and to eight treatment T8 a 

mixture of 0.20% sodium lactate and 0.20% 

sodium acetate and 0.20% sodium formate /kg 

fish feed was added. The fish was fed 3%of 

their weight in fact of 3 times daily. The fishes 

were weighted every ten days to monitor the 

growth and efficiency of performance, the 

quantity of feed given were balanced 

according to the weight gain. The temperature 

and pH of the water of the experimental glass 

aquaria were measured. The air exchange of 
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the water was done all the time of the 

experiment by small pump of each glass 

aquarium, also the water was changed daily by 

the same quantity of water that has been left 

for 24 hours inside the laboratory to get rid of 

its content of chlorine and to reach the same 

temperature of the laboratory and glass 

aquaria. The chemical analysis of experimental 

diets protein, Ether extra crude fiber and ash in 

laboratories of Veterinary Ministry of 

Agriculture (Table, 2), the analysis done 

depending on methods that were dependent in 

(5) as for as the soluble carbohydrates 

Nitrogen Free Extracts (NFE) over 

mathematically calculated by method of 

difference according to equation mentioned by 

(6) as follows: 

Soluble carbohydrates = 100-(protein%+Ether% + 

Ash% +crude fiber %). 

Table, 1: Feed component% and chemical analysis 

% of the experiment diets calculate on basis of dry 

matter. 

Percentage Feed substance used in the exp. 

20% Fish meal 

30% Soya bean meal 

10% Yellow corn 

10% Barely 

14% Wheat bran ground 

14% Wheat powder 

1% Vitamins 

1% Fish oil 

 
Table, 2: Chemical analysis % calculated on basis of 

dry matter by using to replicates for each sample. 

Percentage Substance 

33.85% Protein 

6.4% Fat 

6.235% Ash 

3.89 Fiber 

49.625 NFE* 

1535.605 mega gule/kg Metabolism energy** 

*(NFE) Nitrogen free extracts 

**Metabolism energy was calculated depending on the 

equation demonstrated by (7) as follows: 

Metabolism energy (mg/kg) 

=Protein%×18.8+Fat%×33.5+Solucarbohydrate × 13.8 

The growth parameter was calculated as below: 

Weight Gain (GW) = Final weight –Beginning weight 

Daily weight Gain (DWG)  
             –                 

                  
(8) 

Feed conversion Rate (FCR) =
                      

                       
(8)                                   

 

     Complete Randomized Design (CRD) was 

used in the analysis of the effect of the 

treatments on the criteria studied which test 

the significant differences between average of 

criteria studied according to Duncan’s multiple 

range test on significance P≤0.05 (9) by using 

SAS (10) Statistical Analysis System in the 

analysis of data. 

Results and Discussion 

     The results of the statistical analysis for the 

parameters of the average total weight gain 

(Table, 3) revealed the presence of high 

significance (P<0.05) of the T6 compared with 

all other treatments that recorded total weight 

gain (41.05±0.25) gm/fish followed by T2, T3 

respectively which didn’t differ significantly 

(P>0.05) and followed by T5, T7 and T4, 

respectively which gave no significant 

different. However concerning daily weight 

gain (Table, 3), T6 demonstrated higher daily 

weight gain (P<0.05) and recorded (0.45) 

gm/day also T6 had significant effect (P<0.05) 

in the best feed conversion rate (2.8) (Table, 

3). Probably the reason of the weight gain for 

the treatments that contains organic acids salts 

single or mixed, compared with the control 

group was because of no added salts. The 

ability of organic salts to lower (pH) of the 

digestive tract and accordingly it prepared a fit 

environment for perfect effect of the enzymes 

that cause digestion of proteins leading to 

better digestion and absorption of nutrients 

(11) or it may be due to the causes of 

superiority of the effect of organic acids salts 

in supporting the growth Via the best 

utilization for protein present in the diet 

making it pure for growth by decreasing 

numbers of harmful bacteria (12) knowing that 

(13) had showed that the addition of organic 

acids and their salts leads to decrease the pH 

of the digestive tract so by suppressing the 

growth of disease bacteria which result in 

lowering competition of the host in 

consumption of the nutrients materials and the 

release of toxins that effect the host of the 

nutrients, or the reason may belong to the 

length of Villi of the intestines which in turn 

causes an increase in the surface area of 

absorption of nutrients. These results 

resembled for those that mentioned by (14) 

which feeding charr fish (Salvelinus alpines) 

on diets containing lactic and propionic salts. 

Also the results agreed with the study that 

performed by (15 and 16) when feeding the 
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youth of Atlantic salmon on diets containing 

sodium lactate. The results of the present study 

is similar to data recorded by (17) when he 

added a mixture of sodium formate,  sorbate in 

the diets of (Oncorhynchusmykiss). Also 

similar to the results of the study done by (18) 

on the fingerlings (Labeorohita) when fed on 

diets containing citric acids. The results of the 

present study resemble what was recorded by 

(19) when feeding the (Pagrusmajior) by 

using 1% of mixture citric and malic acids 

.Also the results was agreeing with (20) when 

feeding the (O. mykiss) on diets containing 1% 

sodium formate that showed best growth rates 

and weight gain. Also the result agreed with 

the study that performed by (21) when feeding 

the (Oncorhynchusniloticus) on diets 

containing salts organic acids. The results of 

the present study coincided with results 

recorded by (22) when feeding the 

(Pagrusmajior) by using 0.5-3% citric acid 

salts. Also the results was agreeing with (23) 

when feeding the (Husohuso) on diets 

containing 0.3% salts citric acids that showed 

best growth rates and weight gain. 

     In Conclusion of this study were revealed 

the positive role of the addition of the organic 

acids salts singly or in a mixture on the 

different growth parameters of Cyprinus 

carpio. Also this study showed that the best 

growth rates obtained when mixture of sodium 

lactate and Sodium formate were added in 

percentage of 5gm/kg. 

 
Table, 3:  Rates of growth and feed conversion for Cyprinus carpio fish feed diets contain organic acids salts 

during 90 days. 

Food 

 conversion rate 

FCR 

Daily 

weight gain 

gm/day 

Total  

weight gain 

gm/fish 

Final  

weight 

gm/fish 

Beginning 

weight 

gm/fish 

 

                       Studied Criteria 

4.07±0.06 

F 

0.36±0.0 

E 

33.20±0.50 

D 

74.55±0.75 

E 

41.35±0.25 

AB 

Control 

T1 

3.09±0.0 

B 

0.42±0.0 

B 

38.35±0.15 

B 

79.60±0.30 

B 

41.30±0.20 

AB 

Sodium lactate 0.5% 

T2 

3.07±0.05 

B 

0.42±0.0 

B 

38.56±0.45 

B 

79.70±0.01 

B 

41.15±0.35 

AB 

Sodium acetate 0.5% 

T3 

3.13±0.01 

BC 

0.41±0.0 

BC 

36.95±0.45 

C 

78.60±0.50 

BC 

41.65±0.05 

A 

Sodium formate 0.5% 

T4 

3.30±0.02 

D 

0.39±0.0 

D 

35.70±0.40 

C 

76.70±0.10 

D 

41.0±0.30 

AB 

Lactate+acetate 0.25%+0.25%    

               T5               

2.8±0.02 

A 

0.45±0.0 

A 

41.05±0.25 

A 

82.25±0.25 

A 

41.20±0 

AB 

Lactate+formate 0.25%+0.25%   

               T6               

3.24±0.04 

CD 

0.40±0.0 

CD 

36.55±0.55 

C 

77.90±0.40 

CD 

41.35±0.15 

AB 

Acetate+formate 0.25%+0.25%   

               T7                

3.48±0.04 

E 

0.73±0.0 

E 

33.95±0.25 

D 

74.70±0.30 

E 

40.75±0.05 

B 

Lactate+Acetate+Formate 

0.20+0.20+0.20%          

  T8    

*The different letters vertically refers to present different significance.   
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 Cyprinus carpioتأثير أضافة أملاح بعض الأحماض العضوية على دلائل النمو ليافعات اسماك الكارب الشائع 
 ق موحان محسن  و  سعيد عبد الصداح الشاوياأشو

 .قسم الثروة الحيوانية، كلية الزراعة، جامعة بغداد، العراق

                           tarik.alani26@yahoo.com mail:-E 

 الخلاصة
مكانية إلبحث ( لتر 06/سم  36 ×سم 46× سم 66 (حوض زجاجي 16 استعماليوم ب 90جريت هذه الدراسة في مختبر الأسماك لمدة أ     

سمكة  128 استعملت. .Cyprinus carpio Lبعض دلائل النمو لأسماك الكارب الشائع  فيحماض العضوية وأثرها ضافة أملاح بعض الأإ

 يصنعت مختبريا ثمان. مشاهدات لكل مكرر يثمان/ مكررين/ معاملات  يغم وزعت الاسماك عشوائيا على ثمان (1±40.8)وبمعدل وزن بلغ 

لاكتات ) وأضيفت أملاح الاحماض العضوية( كغم/ميكاجول 1535.605)والطاقة ( %33.85)علائق متساوية المحتوى من البروتين 

 (.نوع ملحلكل %  0.25)ومخلوطة بنسبة ( لكل نوع ملح%  0.5)بصورة مفردة بنسبة ( الصوديوم وخلات الصوديوم وفورمات الصوديوم

وتفوقها معنويا ( ت الصوديومفورما %0.25 +لاكتات الصوديوم  %0.25)حصائي أفضلية المعاملة السادسة أظهرت نتائج التحليل الإ

(P>0.05) ( .0.02±2.8) ومعدل التحويل الغذائي( 0.25±41.05) لجميع معايير المدروسة في الزيادة الكلية 

 .الكارب الشائع ،دلائل النمو ،أملاح الاحماض العضوية: الكلمات المفتاحية
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