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Abstract: A commercial Aqualase probiotic was tested on wild common carp (Cyprinus carpio L.)
fingerling during the months rearing in polyethylene tank. Probiotic was added in diets at three levels
(0.1%,0.15% and 0.2%) and their effects compared with control group. Growth performance in treatment
received 0.15% and 0.2% showed the best results and significant (p<0.05) for food conversion rate. For
determination of intestine microflora, the sampling was carried out during growth period in two stages 30
and 60 days after beginning of feeding. The count of aerobic, anaerobic and lactic acid bacteria (LAB)
were significantly (p<0.05) higher than controls at the end stage of experiment. The carp of two month
rearing with supplemented Aqualase in feed and their control then where exposed and challenged with
Streptococcus iniae for duration of two weeks. The results showed that percent of mortality in the control
groups was 13% but in treatment groups not any mortality were observed (p<0.05). 
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INTRODUCTION

Antibiotics are used for prevention and control of
fish diseases, but they can alter the intestinal
microbiota and induce resistant populations of bacteria,
with unpredictable long term effects on pubic health[12].

Today, the probiotics, which are beneficial
microorganisms or their products have benefit affects
to the hosts, are used in aquaculture in order to control
disease and improving of growth and survival[36,38].
Some of the probable modes of action for probiotics
include inhibit the colonization of potential pathogens
in the digestive tract by production of antimicrobial
substances[6] or through competition for nutrients and
spaces, modification of microbial metabolism, or by the
stimulation of host immunity responses[10].

Probiotics include a wide rang of micro algae
(Tetraselmis), yeast (Debaryomyces, Phaphia and
Saccharomyces) and gram positive (Bacillus,
Lactococcus, Micrococcus ,  Carnobacterium ,
Enterococcus, Lactobacillus, Streptococcus, Weisslla)
and gram negative bacteria (Aeromonas, Alteromonas,
Photorhodobacterium, Pseudomonas and Vibrio)[18]. 

Among them yeasts are particularly interesting
because they provide β-glucan and nucleotides that
stimulate the immune system of fish[16,29]. 

The Aqualase (Thepax) is a commercial yeast
probiotic that is produced by Italian country. Aqualase
consist of two yeast species of Saccharomyces
cerevisiae and Saccharomyces elipsoedas and extra

material such as vitamins and elements[35]. The S.
cerevisiae contain various immunostimulating such as
β-glucan, nucleic acids, mannan oligosaccharide and it
has the capability to enhance immune responses[24,33] as
well as growth[23,13] of various fish species. The present
study was conducted to determine the growth
performance, survival and intestinal microflora of wild
carp fingerling fed dietary Aqualase and post-challenge
with Streptococcus iniae.

MATERIAL AND METHODS

Rearing Conditions and Experimental Design: Wild
common carp (Cyprinius carpio L.) fingerling (average
weight 12.4g) were obtained from Fish Restocking
Center of S. R. in Sari, Iran, and maintained in 12
polyethylene 2×2×0.5 m3 tanks with continuous fresh
water supplied from river (temperature= 28±0.58°c) for
two months. Three treatments were conducted to
evaluate the effect of probiotic administered to the wild
carp fingerling, each treatments, in triplicate, were
stoked with 135 fish. The fish were fed at three
different levels of supplemented Aqualase (0.1%,
0.15% and 0.2%) and no Aqualase in diet served as
control. The sampling for nutritional effects was carried
out every 10 days. Water quality was checked and
fixed periodically (dissolved oxygen: 6.6±0.43 mgL-1;
pH: 8.27±0.15; nitrat: 0.31±0.28 mgL-1 and total hard:
3850± 506.62 mgL-1) throughout the experiment. 
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Feeding and Probiotic Supplement Preparation: Carp
commercial formulated food (Abzian Co, Sari, Iran)
(26% protein, 10% lipid, 6.5 % fiber and 3250 cal of
metabolizable energy) was used as basal diet for the
supplementation of probiotic. The commercial probiotic
Aqualase (Tepax, Italia) used in this experiment
contained two species of Saccharomyces cerevisiae and
Saccharomyces elipsoedas. The amounts of probiotic
mixed into the feed and no treated feed served the
control diet.

Determination of Nutritional Effect and Survival:
Every 10 days, 30 samples from each treatment were
taken to determine wet weight and total length. The
numbers of survival fish were recorded as well. Body
weight gain, Body length gain, Specific growth rate
(SGR), Feed conversion ratio (FCR), protein efficiency
ratio (PER) and survival rate were expressed as
following: 
1. Body weight gain: Final fish weight (g) – Initial

fish weight (g) (Annet, 1985).
2. Body length gain: Final fish length (cm) – Initial

fish length (cm) 
3. Specific Growth Rate (%): It was calculated as

percentage increase in weight per fish per day as
suggested by Pouomonge and Mbonglang (1993),
using the following equation: 

SGR% = (ln WT-ln Wt)/ (T-t) × 100
Ln WT = natural log of weight at time T.
LnWt = natural log of initial weight. 
T = time T, t = initial time
4. Feed Conversion Ratio (FCR)  
FCR = Feed intake by fish (g) / Weight gain by fish
(g) 
As reported by Abdel-Tawwab et al.,[2] 
5. Protein Efficiency Ratio (PER)
PER= Weight gain (g) / Protein intake (g) 
As reported by Abdel-Tawwab et al.[2]

6. Survival Rate (SR) 
SR% = {Number final fish / Number initial fish} ×
100
As reported by Mazurkiewicz et al.,[18]

Microbiological Examination: Fish were sampled at
the days of 30 and 60 in order to determine of
intestinal microflora. Ten fish were collected from each
treatment , after 20 h of starvation at the end of each
stage (30, 60 days)[37]. After killing the fish, intestines
were dissected out in sterile conditions, and then ten
samples from each treatment were used for
microbiological examination. In the lab, the intestinal
scraped with a scalpel and weighted than each intestine
sample was homogenized and serially diluted with

sterilized normal saline (0.8%)[5]. Samples were placed
into Tryptic Soya Agar (TSA) plates (Marck,
Darmstadt, Germany) for total counts of aerobic and
anaerobic bacteria[9] and also, were placed into MRS
(Marck, Darmstadt, Germany) plate for count of LAB
bacteria[11]. Incubation of anaerobic bacteria was done
in anaerobic jars with disposable anaerobic A bags
(Marck, Darmstadt, Germany) and also, for LAB
bacteria used anaerobic jars with disposable anaerobic
C bags (Marck, Darmstadt, Germany). The plates were
incubated for 48 h at 30ºC[11].

Challenge Experiment: Fish fed with Aqualase and
control group were challenged with Streptococcus iniae.
on day 60. A challenge study was performed by
intraperitoneal injection of 0.1 ml of 18h grown culture
of Streptococcus iniae at a concentration of 9×107

cfu/ml!1 (final dilution 9×106 cfu/ml!1). Mortality was
recorded daily up to 15 days and relative percentage
survival was calculated following methods of
Rairakhwada et al., 2007. Streptococcus iniae was
confirmed after sampling from kidney, heart, liver of
died fish.
Survival rate% = [Number fish in the start of the
challenge / Number fish in the end of the challenge]×
100.

Statistical Analysis: Data are reported as means ± SD.
One way analysis of variance was used to determine
significant variation between the treatments existed.
Difference between means were determined and
compared by multiple comparison test (Duncan). All
tests used a significance level of p<0.05. 

Results:
Survival and Growth: The results of growth and
survival rate are presented in table (1). Growth
performance in all treatment groups was better than
control group. At the end of experimental period two
groups received by 0.15% and 0.2% Aqualase showed
increase in the body weight gain (B W), body length
gain, specific growth rate (SGR) and protein efficiency
ratio (PER) (P<0.05). Also, showed a significant
decrease in feed conversion ratio (FCR) of in
comparison with control group (p<0.05).  Survival rate
was high in treatments groups comparing with control,
however difference was not significant (P>0.05)

Microbiological Observations: The results of
Microbiological activity are presented in table (1).
Changes of intestinal microflora (aerobic, anaerobic and
LAB) in all treatments groups comparing with control
was better and in second stage of sampling the 
improvement pronounced. The most aerobic and
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anaerobic bacteria counts observed in groups received
0.15% Aqualase in second sampling stages (60 days
after beginning feeding) and it was significant (p<0.05). 

There was not any evidence of LAB, neither in
control nor in  treatments groups at initial sampling but
experimental treatments showed a significantly increase
of LAB at second sampling stages (p<0.05). 

Challenge Results: The fish that had been
supplemented with the probiotics showed a cumulative
survival 100% (Table 2), whereas survival rate in
control group was 86.6% and the differences was
significant (P<0.05). Examination and bacteriological
analysis of fish that died during the study revealed the
presence of Streptococcus iniae in all cases. 

Table 1: Wild carp growth performance fed diets containing 3 levels of supplement Aqualase of  0.1%(A), 0.15%(B), 0.20%(C) compared
with control (D),for 60 days. Mean ± S.D of three replicates. Letter within the same row with different superscripts are significantly
different (p<0.05). 

Treatment Weight gain (g) Length gain (cm) SGR (%) PER FCR SR during rearing SR after challenge

Control 7.2 ± 0.6 1.3 ± 0.1 0.70 ± 0.1 0.97 ± 0.1 3.2 ± 0.4b 91.8 ± 1.3 86.6 5.7a

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
0.1% 7.6 ± 0.7 1.6 ± 0.2 0.77  ± 0.1 1.13 ± 0.2 3.3 ± 0.6 b 96.3 ± 2.6 100b

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
0.15% 8.8 ± 0.5 1.6 ± 0.3 0.8 ± 0.05 1.19 ± 0.1 2.6 ± 0.2 a 94.1 ± 2.7 100b

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
0.2% 8.9 ± 0.8 1.6 ± 0.4 0.8 ± 0.04 1.22 ± 0.1 2.7 ± 0.4 a 92.6 ± 3.4 100b

Table 2:  The mean and standard deviation of Aerobic bacteria, Anaerobic bacteria and Lactic acid producer bacteria in intestine of wild
common carp (Cyprinus carpio L.) treated with supplement Aqualase of 0.1%(A), 0.15%(B), 0.20%(C) compared with control (D).

Treatments Aerobic Anaerobic Lactic acid producer
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Sampling First stage Second stage First stage Second stage First stage Second stage
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Mean± SD Mean± SD Mean± SD Mean± SD Mean± SD Mean± SD
A (1.5±0.2)a×106 (3.1±0.5)b×108 (4.8±0.7)b ×107 (3.4±0.1)b ×106 0 417±103b

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
B (1.9 ± 0. 2)a ×106 (4.4 ± 0.2)b× 106 (6.4 ± 0.1)b ×107 (4.1 ± 0.3)b ×108 0 623 ± 46c

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
C (1.5 ± 0.05)a ×106 (3.3 ± 0.2)b ×106 (4.5±0.8)b×107 (2.6 ± 0.7)b×108 0 325 ± 15b

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
D (1.4 ± 0.1)a ×106 (2.5 ± 0.1)a ×106 (6.3 ± 0.4)a×107 (2 ± 0.6)a×107 0 0±0a

Discussion: The effects of probiotics have been widely
studied in cultured aquatic species, particularly the
enhancement of the immune system[10] which is
favorable to pathogen control[7]. The present study
evaluated improvement effects of Aqualase on wild
common carp.

The supplementation of diet by Aqualase improved
growth performance. These results agree with that
results obtained with tilapia fry[14], rainbow trout
Oncorhyncus mykiss[26], catla carp (Mohanty et al.,
1996), mrigal carp[32], Japanese flounder[34]. The similar
result were obtained when S.cerevisea was added to
fish diet for Oreochromis niloticus[1,18], Sea bass fry[30]

and Nile tilapia[13]. In the present study, protein
efficiency ratio (PER), specific growth rate (SGR) and
feed conversion ratio (FCR) improved by using,
however, addition Aqualase to diet enhanced the
survival rate (SR) but different was not significant. The
improved fish growth and feed utilization may possible
be due to improved nutrient digestibility. In this regard,
Tovar et al.,[36], Lara-Flors et al.[13] and Wache et al.[37]

found that the addition of live yeast improved diet and
protein digestibility, which may explain the better

growth and efficiency seen with yeast supplements.
Also, Abdel-Tawwab et al.[1] founded that the addition
of S.cerevisea in diet improved protein efficiency ratio
of Oreochromis niloticus. 

Results of aerobic, anaerobic and LAB bacterial
counts showed increase in all treatment than to control.
However the most increase was depended to 0.15-
0.20% treatment that in most case the difference were
significant (p<0.05). Composition of endogenous
microbiota depends on genetic, nutritional and
environmental factors[8]. Wache et al.[37] reported that
the addition of S.cerevisea in diet enhanced bacterial
activity of rainbow trout. Also Panigrahi et al.,[25] based
on their studies claimed bacterial probiotic enhanced
bacterial activity in rainbow trout and in Nile tilapia
the same results were obtained[31]. In the present study
challenge of wild common carp by Streptococcus iniae
lasted for two weeks showed not any disease symptoms
and mortality in those fish were fed with Aqualase,
whereas, in control group a 13 percent mortality were
scored.  There are several article illustrated that using
probiotic had beneficial effects of on fish (For review
see Yousefian and Shikholeslami,[3]. Li and Gatlin
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(2003) reported that S.cerevisea improved the survival
of Striped bass challenged by Streptococcus sp. Also,
Abdel-Tawwab et al.[2] showed that addition of
S.cerevisea in diet decreased the mortality of Nile
tilapia challenged by Aeromonas hydrophila. In another
example, β-glucan increased the survival of Yellow tail
challenged by Streptococcus sp[19]. The present study
indicates that Aqualase positively enhanced growth
performance, intestinal microbial activity of wild
common carp and increase resistance to Streptococcosis
infection.
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