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Abstract: This study was undertaken to evaluate the effects of Immnowal and Premalac on feed intake, weight gain, food conversation 
ratio, specific growth rate, total length and survival of juvenile Common carp For this purpose, 300 fish were stocked in three 
replications at the VENIRO tanks and fed twice daily by 0, 0.5, 1 and 1.5 g/Kg of Immnowall and 0.5, 1 and 1.5 g/Kg of premalac for 8 
weeks. Results show that Growth factors including: Weight gain, specific growth rate, growth rate, feed conversion ratio and body
weight index for fish administrated by 0.15 percent Immnowall showed a statistical significant differences (P<0.05) by control. Protein 
rate increase in probiotic treatment ( 4,5 and 6 with 0.05, 0.1 and 0.15 percent premalak in diet )of carcass analysis and showed a 
statistical significant differences (P<0.05) by control. Moreover, fish fed by 0.1 percent Immnowall, 0.05 percent Premalac and 0.15 
percent Premalac multienzyme showed a significant difference (P<0.05) in higher survival rate than control. 
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1. Introduction

According to the Ministry of Agriculture's policy, Iran 
Fisheries Organization in Northern provinces in Iran 
(Mazandaran, Gilan and Golestan) must produce 300
million carp fry restocking the Caspian Sea annually 
(Afshar mazandaran, 2003). According to the importance 
of common carp for fishermen and the local economy, It is
imperative that a solution be considered to reduce almost 
40 percent mortality in larvae reared to fingerling stage of
common carp (Emedi, 1985). 

High mortality is a problem in fish larvae culture therefore;
successful production of fish depends on the availability of
suitable food that can be caused health healthy and growth
especially in the larval stage (Girri et al., 2002).
Accordingly the additives such as probiotics and prebiotics
the widely used, as active ingredients in maintaining and
improving the intestinal microbial balance are essential for
maintaining healthy fish (Fuller, 1989). In order to reduce
mortality in the larvae to fry can be used probiotics
premalac (Verschuere et al. 2000) or prebiotic Immunowall
that immune simulating ) Peng and Gatlin, 2003) as
supplements.

Probiotics in aquaculture have been shown to have several
modes of action: competitive exclusion of pathogenic
bacteria through the production of inhibitory compounds;
improvement of water quality; enhancement of immune
response of host species and enhancement of nutrition of
host species through the production of supplemental
digestive enzymes (Verschuere, et al. 2000).

For this reason, numerous attempts have been made to
enhance feed intake, growth performance, and health 
parameters of fish and shrimp through the incorporation of

probiotics and prebiotics in feed (Verschuere, et al. 2000; 
Peng and Gatlin, 2003; Girri et al., 2002).

The present study was conducted to evaluate the effect of
immnowal and premalac on feed intake, weight gain, food 
conversation ratio, specific growth rate, total length and 
survival of juvenile common carp (Cyprinus carpio L). 

2. Materials and Methods 

Experimental design 
This study was conducted in Propagation Center, breeding 
and restocking fish Shahid Rajai Sari (Iran) from early April 
to late June 2010.  

Water quality parameters such as temperature, pH and 
dissolved oxygen were measured daily by Thermometer, 
pHmeter (Model WTW330I) and oxygen meter (Model 
WTW320I), respectively. They were kept under optimal 
range. 

2100 larvae Caspian Sea carp 0.595 ± 0/006 g weights were 
obtained from Shahid Rajai Sari, Iran. In this study, 21
fiberglass tanks (200 × 200× 60 cm) with air pump for each
tank (500-L) were designed. After 14 days of acclimation,
Larvae were distributed into 6 treatments tanks (100 larval
per tank) (treatment 1-6), and 1 tank as control, Three
replicates were maintained for each treatment as follows:

Control = SFC diet (no probiotic and/or prebiotic), treatment
1= SFC diet+ 0/05% Immnowall, treatment 2= SFC diet+
0/1% Immnowall, treatment 3= SFC diet+ 0/15% Immnowall,
treatment 4= SFC diet+ 0/05% premalac, treatment 5= SFC
diet+ 0/1% premalac, and treatment 6= SFC diet+ 0/15%
premalac.
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Biochemical analysis on SFC diet showed that it contained 
8/8% moisture, 11/36% ash, 34/5% crud protein and 10/7% 
fat. 

The fry were fed 2 times a day (8:00 am and 3:00 pm) at
10% of body weight for a period of 8 weeks (from early 
April 2010 to late June 2010). 

Growth Performance 
During the experiment, weight and length of 20 Fish in
each tank was monitored once every 2 weeks following a 
12-h starvation until the end of experiment. 

Growth performance and survival rate of the Caspian roach 
fry were calculated using the following Formula: FCR 
(Feed conversion ratio) = F/(Bt – B0); SGR % d-1 
(Specific growth rate) = (Ln Wt -Ln W0) ×100/t (Ronyai et
al.1990); BWI% (Body Weight Increase) = (Wt- 
W0)/W0×100; GR (gr d-1) (Growth rate) = (Wt- W0)/n ;
CF or K (Condition factor) = 100 × (Wt/TL3 ); Survival
rate = 100 × (Nt /N0) (Hung et al.,1989).
Where: F: relative food intake (g), Bt and B0: final and
initial fish biomass (g); Wt and W0: final and initial body
weight (g); t: time of rearing (days); TL: total length; Nt
and N0: final and initial fish number.

Body Composition
Fish samples were analyzed for proximate composition
according to AOAC (1992). 20 fish from each tank of
experimental treatments were taken for chemical analysis
of body composition. Sampled fish were killed and the
viscera were removed and the carcasses stored at -18°C in
fridge for chemical analyses. Moisture content (at 105°C
for 24h), crude protein content (Kjeldahl apparatus, model
BAP40, Germany. Nitrogen* 6.25), crude fat content
(extraction with petroleum ether by Soxhlet apparatus,
model BOHR, Germany) and ash (incineration at 550°C for
6 h) of the samples were determined according to AOAC
(1992).

Data analysis
All data are shown as mean± SD (standard deviations). 
Normality of data was tested by Shapiro-Wilk's test. Data 
were subjected to one-way ANOVA and significant 
difference between the treatments was determined by

Duncan's test. The values of P<0/05 were considered 
significantly different. All analyses were performed using 
statistical software SPSS (version, 17) and Excel. 

3. Result

The water quality parameters are presented in Table 1. There 
was no significant difference in water quality parameters 
among treatments during the experiment (P> 0.05).  

Table 1: water quality parameters during the experiment
 mean Max min

O2 (mg/l) 9.09 ± 0.06 10.1 8.3
Temperature (˚C) 23.61 ± 0.2 24.8 21.6

pH - 8.3 7.9

 Average weight and total length of carp larval in different 
treatment are presented in Table 2. There was significant 
difference detected among different treatment groups in
average weight and total length (P< 0.05). Also, there was
significant difference detected among treatment 2, 3, 4, 5 and 
6 in weight and treatment 2, 3, 5 and 6 in total length (P< 
0.05). 

Table 2: average weight and total length of carp larval in
different treatment 

Weight (mg) Total length (cm)
Control 1186.00 ± 0.06a 5.50 ± 0.00a

Treatment 1 1199.00 ± 0.08ab 5.50 ± 0.00a

Treatment 2 1220.00 ± 0.07c 5.57 ± 0.04bc

Treatment 3 1289.00 ± 0.06f 5.70 ± 0.00d

Treatment 4 1212.00 ± 0.07bc 5.54 ± 0.04ab

Treatment 5 1238.00 ± 0.07d 5.60 ± 0.00c

Treatment 6 1256.00 ± 0.01e 5.67 ± 0.02d

Values with different superscript letters denote
significantly different means within each column

(P<0.05).

 The results showed the highest survival in carp larval was 
observed in treatments 2, 4 and 6 and the lowest survival was
detected in control group. The lowest and highest FCR was
detected in treatment 3 and control, respectively. The result 
showed that there was significant difference in SGR,  BWI
and GR among all treatments (P< 0.05) (Table 3).

Table 3: Growth performance of carp larval in different treatment.
FCR (%) SGR (%) BWI (%) GR (g/day) CF (g/cm) Survival (%)

Control 1.54 ± 0.06c 2.23 ± 0.02a 38/49 ± 0.04a 23.52± 0.02a 0.71± 0.01bc 83.66
Treatment 1 1.49 ± 0.02bc 2.49 ± 0.09ab 41.78± 0.02ab 25.23± 0.09ab 0.72± 0.01bc 86.66
Treatment 2 1.48 ± 0.02b 2.56 ± 0.09b 43.20± 0.02b 26.28± 0.01bc 0.70± 0.01ab 88.00
Treatment 3 1.42 ± 0.06a 2.89 ± 0.02c 49.92± 0.03c 30.66±0.02d 0.60± 0.00ab 87.33
Treatment 4 1.50 ± 0.02bc 2.46 ± 0.01ab 41.26± 0.02ab 25.28±0.01ab 0.71± 0.02c 87.66
Treatment 5 1.47 ± 0.03b 2.61 ± 0.01b 44.40± 0,02b 27.59± 0.01c 0.68± 0.00a 88.00
Treatment 6 1.54 ± 0.06c 2.32 ± 0.02a 38.49± 0.04a 23.52± 0.02a .071± 0.01bc 83.66
Values with different superscript letters denote significantly different means within each column (P<0.05).

Body composition analysis of carp larval show that there 
was significant difference detected among different 
treatment groups and between any treatments and control 
group in Moisture, Ash, crud Protein and fat (P< 0.05) 
(Table 4). There was no significant difference detected 
between treatments 1, 2 and control group in crud Protein 
(p>0/05). 
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Table 4: body composition of carp larval in different 
treatment 

Moisture
(%)

Ash (%) Protein
(%)

fat
(g/day)

Control 23.68ab 13.91a 58.81a 14.35ab

Treatment 1 24.24a 14.11a 60.81a 17.71a

Treatment 2 23.33c 15.89ab 60.81a 21.06c

Treatment 3 23.07abc 18.15a 61.73ab 20.54bc

Treatment 4 25.28bc 12.63ab 62.35b 18.39bc

Treatment 5 25abc 13.15c 62.88b 16.58bc

Treatment 6 23.2abc 10.15bc 63.74b 17.59c

Values with different superscript letters denote significantly
different means within each column (P<0.05).

4. Discussion 

It has been demonstrated experimentally that probiotics 
indeed may enhance the growth of fish. Most probiotics 
colonize the host and affect the digestive processes through 
increased numbers and production of microbial enzymes, 
improving the intestinal microbial balance and 
consequently the digestibility and absorption of feed and 
feed utilization (El Haroun et al., 2006; Mohapatra et al., 
2012). Prebiotics mainly consist of oligosaccharides 
promoting beneficial bacterial growth within the GI tract 
(Gibson et al., 2003). Gibson et al. (2004) suggested that a 
prebiotic has to resist gastric acidity, hydrolysis by
(mammalian) enzymes and GI absorption, be fermented by
the intestinal micro biota and stimulate selectively the 
growth and/or activity of intestinal bacteria associated with 
health and well-being. (Gibson et al. 2004). previous 
research findings have shown that the beneficial effects of
probiotics can manifest as enhanced feed utilization of
cultured aquatic animals through the supplementation of
digestive enzymes, improved feed efficiency and higher 
growth, the prevention of intestinal disorders and the pre-
digestion of antinutritional factors present in mixed feed 
(Balcazar et al., 2006; Suzer et al., 2008). 

Some researchers have suggested that microorganisms have 
a beneficial effect in the digestive processes of aquatic 
animals. In fish, it has been reported that Bacteroides and 
Clostridium sp. have contributed to the host’s nutrition, 
especially by supplying fatty acids and vitamins (Sakata, 
1990). Some microorganisms such as Agrobacterium sp., 
Pseudomonas sp., Brevi-bacterium sp., Microbacterium sp., 
and Staphylococcus sp. may contribute to nutritional 
processes in Salvelinus alpinus L (Ringø et al. 1995). 

The present study demonstrated that the addition of
prebiotic and probiotic in different levels to diet improves 
the growth performance of carp larval. Fish fed prebiotic 
and prebiotic displayed significantly increased in SGR, 
BWI and GR (Except treatment 6 that there was no
significant difference between treatment 6 and control
group in SGR, BWI and GR). This growth improvement
can cause by positive effect this probiotic on digestive
system flora, stimulating production of digestive enzymes
and increase digestive ratio and absorption used food
(Welker and Lim, 2011).

Salamatdoustnobar et al. (2011) reported that FCR and 
SGR significantly affected in fingerling rainbow trout fed 
prebiotic (Saccharomyces cerevisiae) (Salamtdoust et al. 

2011). Study on use of prebiotic in diet of Siberian sturgeon 
(Acipenser baerii) showed that prebiotic supplementation 
improved growth and SGR (Mahious, 2005). This result was 
in garmented with our result that demonstrated there was 
correlation between prebiotic and FCR and SGR. Khattab et
al. (2005) reported that tilapia (Oreochromis niloticus) fed 
probiotic displayed significantly improved in FCR, that the 
highest FCR was detected in control group (no probiotic). In
our study, similar results were observed. In the present study, 
there was significant difference between treatments and 
control group in FCR (p<0.05). The lower FCR indicate the 
positive role of probiotic and prebiotic on improving food 
digestion. 

Abdel-Tawwab et al. (2008) suggested that yeast 
supplementation played a role in enhancing food intake with 
a subsequent enhancement of fish body composition. 
Moreover, due to the nutrient utilization and the high nutrient 
digestibility, the deposited nutrients increased. On the other 
hand, changes in protein and lipid content in fish body could 
be linked with changes in their synthesis, deposition rate in
muscle and/or different growth rate (Smith, 1981; Abdel-
Tawwab et al. 2008). 

In the present study, carp larval fed probiotic premalac 
showed significantly improved in Moisture, Ash, crud Protein 
and fat (P< 0.05). However, There was no significant 
difference detected between treatments 1, 2 and control group 
in crud Protein (p>0/05). This results in garmented with 
Farzanfar (2007).

In generally, the best performance of fish in terms of growth
performance and feed utilisation efficiency was recorded at
the prebiotic and probiotic in diet.The beneficial effect of
probiotic Primalac and prebiotiv immonowall on the feeding
efficiency of carp larval was completely observed. Therefore,
we recommend premalac and immnowall (dose of 1 and
15%) be added at the beginning of the period of carp larval
culture to improve the growth and survival.
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