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Abstract

In this research, Brown trout (Salmo trutta fario L., 1758) with 100+15 g from the fish production center of
Aquaculture department of Fisheries Faculty at Ataturk university was used. The effects of addition of prebiotic (0 %
prebiotic as control and 0.1 % prebiotic) to the fish diets was determined from a-90 days of feeding trial (Experiment 1)
with 4 replications (2x4=8 tanks). Fish were distributed randomly to each group of tanks including 40 fish each. Fish
were fed with experimental diets twice a day at 10£1°C water temperature. In the experiment treatment vs time
interaction was investigated by taking samples from intestine for determination of intestinal bacterial flora and body
proximate composition at 0, 30, 60 and 90. days.

Feeding fish with prebiotic showed that there were significant changes in the number of all bacteria counted from
intestinal flora and percentages of chemical composition from fish fillets (p<0.05).
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1. INTRODUCTION

In healthy food production due to adding natural additives, research has been focused on the effects
of prebiotics (Geng et al, 2011; Alak and Hisar 2012). Probiotics promotes useful microflora in
intestines and helps digestion to be regularly and healthy, increases mineral absorption, strengthens
immune system. Prebiotics cannot be broken by digestive enzymes of animal. They help host
selectively by increasing natural microflora in intestine or growth and metabolic activity of natural
bacteria species (probiotics) (Asan and Ozcan 2006). Commonly used probiotics are
fructooligosaccarides and mannooligosaccharides. Glukooligosaccarides, lactose, lactitol,
maltooligosaccarides, sucrose, trans-galaktooligosaccarides are also used as prebiotics (Patterson
and Burkholder 2003). Commonly used prebiotics in aquaculture production are
mannooligosaccharide (MOS), fruktooligosaccaride (FOS), trans-galaktooligosaccardie (TOS) and
Inuline, as fructose derivative (Vulevic et al. 2004; Alak 2011). Inulin is a very common source of
polyfructan carbohydrate, which connects fructose molecules (n~35) by B-(2—1) bonds and sucrose
molecules in the end (Edelman and Jefford 1964; Asan Oziisaglam 2009). Indigested inulin in
intestines passes to colon and being metabolized there by bacteria. They support lactate formation
besides of providing energy for production of short chain fatty acids during anaerobic fermentation
(Jenkins et al.1999).
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In aquaculture production, although there are many researches dealing with the effects of prebiotic
on growth and health, very few studies focused on the inulin from this respect. Therefore, the aim is
determination of the effects of feeding with prebiotic (inulin) on intestine flora (total aerobic
mesophilic bacteria, psychrotrophic bacteria, lactic acid bacteria, Pseudomonas and
Enterobacteriaceae) and chemical composition (moisture, crude protein, fat, and ash) in brown
trout (Salmo trutta fario).

2. MATERIALS AND METHODS

Brown trout (Salmo trutta fario L., 1758) with 100£15 g mean weight was provided from the
research and extension center of Ataturk University used in the study.

A commercial feed (Black sea Feed - Sinop) including 45% crude protein, 20% fat, 3% cellulose,
10 % moisture, 10% ash and 1% calcium with a 4801 kcal/kg total energy value is used during the
study. The commercial feed was grounded first and 1%o commercial prebiotic was added (Orafti®
GR) to produce experimental feeds. Experimental feed samples were dried in lyophilizer and stored
at refrigerator during the feeding experiment.

DESIGN OF THE EXPERIMENT

A total of 320 fish with 100+15 g mean weight was randomly replaced into 8 tanks and fed with
experimental and control feeds for 90 days. The feeding experiment was designed as 4x4x2
completely randomized design. Four sampling time at 0, 30, 60 and 90th days and two treatment
groups (control and 1%o prebiotic) with four replicates. Fish were kept at 10£1°C and fed twice a
day. Amount of feed was calculated based on the percentage of live weight. Samples from intestines
were collected at 0, 30, 60 and 90th days in order to determine amount of bacterial flora.

CHEMICAL ANALYZES

At initial and end of the feeding experiment, fish fillets were sampled and subjected to proximate
analyzes (crude protein, fat, total dry matter and crude ash) (Gokalp et al, 2001; Alak 2011).

Fillets kept at at cold storage were subject to TVB-N, TBARS and pH analyzes at 0, 3, 6, 9 and 12th
days of the experiment (Aras Hisar 2002; Alak 2011). Kjeldal method for crude protein analysis
was used. Total nitrogen was multiplied by 6.25 to calculate.

MICROBIAL ANALYZES

Total aerobic mesophilic bacteria, psychrotrophic bacteria, lactic acid bacteria, Pseudomonas and
Enterobacteriaceae analyzes were done from dilutions of intestine homogenates at 0, 30, 60 and 90.
days of the experiment according to Alak and Hisar (2012). Microbial analyzes from cold stored
fillets were done for each bacteria group (total aerobic mesophilic, psychrotrophic, lactic acid,
Pseudomonas and Enterobacteriaceae). Microbiological growth mediums (PCA, MRS, CFC and
VRBD) were used for counting bacteria colonies (Alak et al., 2010).

STATISTICAL ANALYZES

Data determined from the present study were subject to variance analysis followed by a multi
comparison Duncan test at alpha 0.05 by using SPSS software.
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3. RESULTS AND DISCUSSIONS

During the feeding fish with inuline for 90 days, fish intestines were sampled and 0, 30, 60 and 90th
days and bacteria count was determined. Total aerobic mesophilic bacteria count from intestine
samples of control treatment group is presented at Table 1.

Table 1. Total mesophilic bacteria count determined from brown trout intestines (log CFU/g)

Day
Groups 0 30 60 90
Control 3.7520.39% | 4.70+0.88" 3.00+0.00° 3.98+0.64°
1% Inulin | 3.7520.39° | 6.70£0.48° | 3.00£0.00 | 4.78+0.27?

a, b: means with same superscripts are not different in same column at alpha 0.05.

From Table 1, it can be seen that aerobic mesophilic bacteria count was 3.75+0.39 (log CFU/qg) at
starting of feeding experiment. It increased at day of 30 and reduced again at day of 60 again in
both groups. The differences between treatment and control group with respect to mesophilic
bacteria count were significant (p<0.05) during the study. Similar results were reported by Ringo
and Olsen (1999).

Total psychrotrophic bacteria count determined from intestines of brown trout fed on different feeds
groups (control and prebiotic) is presented at Table 2.

Table 2. Total psychrotrophic bacteria count determined from brown trout intestines (log CFU/g

Day
Groups 0 30 60 90
Control 5.10+0.332 4.78+0.43° 4.42+0.97° 4.41+0.55°
1%o Inulin 5.10+0.33? 4.88+0.24° 4.65+0.47° 6.45+0.842

a, b, ¢, d: means with same superscripts are not different in same column at alpha 0.05.

Psychrotrophic bacteria count was 5.10+£0.33 CFU/g in both groups. At the end of the study, it can
be seen that the number of the psychrotrophic count was reducing slightly in control group, but
increasing in the treatment group. The differences between treatment and control group with respect
to psychrotrophic bacteria count were significant (p<0.05) during the study.

Reza (2009) reported that there was a significant increase in terms of psychrotrophic bacteria count
after the first 4 weeks of feeding with 2% inulin in sturgeon and it was maximum from the 1%
inulin group at the last 4 weeks of the study. Alak and Hisar (2012) found that amount of total
aerobic mesophilic bacteria count had significant effect on psychrotrophic bacteria count in rainbow
trout fed with probitic or prebiotic added feeds. They concluded that the reason for this increase
might be fish species at rainbow trout was a cold water one. Karimzadeh et al. (2013) reported that
gram positive bacteria count was significantly increasing by adding 1 g/kg immunogenic [MOS
(18%) +B-glucan (30%)] to fish feeds.

Total lactic acid bacteria count from intestine samples of control treatment group is presented at
Table 3.
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Table 3. Total lactic acid bacteria count determined from brown trout intestines (log CFU/qg)

Day
Groups 0 30 60 90
Control 2.35+0.092 3.46+0.45° 3.40+0.56° 2.80+0.282
1%o Inuline | 2.35+0.09? 2.860.15° 2.88+0.58° 2.65+0.49°

a, b, ¢, d: means with same superscripts are not different in same column at alpha 0.05.

At the initial of feeding lactic acid bacteria count was 2.35+0.09° in both groups. Maximum value
was 3.46x0.45 CFU/g in 30th day of experiment in control group. There was difference (p<0.05)
between control and Inulin group at the end of the experiment. In accordance with the findings of
the present study, Luna Gonzales et al. (2012) reported that Inulin did not affect density of lactic
acid bacteria

Pseudomonas count from intestine samples of control and treatment group is presented at Table 4.

Table 4. Pseudomonas count determined from brown trout intestines (log CFU/q)

Day
Groups 0 30 60 90
Control 2.00+0.00? 4.44+0.24° 4.75+0.35" 3.47+0.00°
1%o Inuline | 2.00+0.00% | 4.71+0.24% 5.02+0.00? 3.98+0.222

a, b, ¢, d: means with same superscripts are not different in same column at alpha 0.05.

At initial of the feeding experiment, Pseudomonas count was 2.00+0.00 (log CFU/g) in inulin and
control groups. Differences were significant starting from 30 days among in both groups. It was
maximum at 60th day in inulin group. There were significant differences (p<0.05) between the
groups with respect to Pseudomonas count during the study. In another study, Similar to our
findings, Ringo and Strom (1994) reported dominance of Pseudomonas bacteria from a feeding
study. In some other reports it is highlighted that microorganism number may depend on species,
feedings style and living environment. It is known that gram-negative bacteria are found
predominantly in natural flora of predators living in cold waters.

Enterobacteriaceae count from intestine samples of control and treatment group is presented at
Table 5.

Table 5. Enterobacteriaceae count determined from brown trout intestines (log CFU/qg)

Day
Groups 0 30 60 90
Control 5.15+0.142 3.13+0.312 2.45+0.21° 3.00+0.00°
1 %o Inuline | 5.15+0.142 3.13+0.512 3.16+0.002 4.00+0.002

a, b, ¢, d: means with same superscripts are not different in same column at alpha 0.05.

At initial of the feeding experiment, Enterobacteriaceae count was 5.15+0.14% (log CFU/g) in
inuline and control groups. Number of Enterobacteriaceae reduced till to the end of the study.
Differences were significant starting from 30 days among in both groups. It was minimum at 60th
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day in control group. There were significant differences (p<0.05) between the groups with respect
to Enterobacteriaceae count during the study.

We thing reduction in e Enterobacteriaceae count might be due to increase of gram-positive
bacteria. Similarly, Alak (2011) reported that there was a reduction in Enterobacteriaceae count
due to increase of lactic acid bacteria in intestine flora of trout fed with prebiotic added feeds.

CHEMICAL ANALYZES
Crude protein, total fat, moisture and ash of brown trout fillets were analyzed at the start of feeding
(day 0) and at the end of the research period (day 90) and results are presented in Table 6.

Table 6. Crude protein, total fat, moisture and ash of brown trout fillets (%)

Groups Sampling | Moisture Crude Protein | Ash Total fat
time (day)

Control 0 76.95+0.23 | 18.36+0.02 1.24+0.18 | 2.52+0.01

Control 90 76.40+1.35° | 18.82+0.01° 1.37+0.12% | 2.19+0.10°

1 %o Inuline | 90 77.35+0.44% | 18.28+0.01° 1.28+0.01° | 2.82+0.24°

a, b, ¢, d: means with same superscripts are not different in same column at alpha 0.05.

At the beginning of feeding, moisture percent value was determined as 76.95 = 0.23. While this
value decreased in the control group during the feeding period (76.40 + 1.35), it increased in the
group fed with 1 inuline content (77.35 £ 0.44). At the beginning of feeding, the raw ash value of
1.24 + 0.18 was determined as 1.28 + 0.01 in the control group and 1.37 £ 0.12 in the control group.
Crude fat values of the groups were determined as 2.52 + 0.01 at the beginning of the feeding and at
the end of the study, the value of the crude oil decreased in the control group at the level of 2.19 +
1.02. It was determined as 82 + 0.24. The initial crude protein values of the groups increased from
18.36 £ 0,02 in the control group and reached 18.82 + 0.01. Similar to our results, it was reported
that addition of prebiotic to feeds decreased the crude protein content and the increased total fat
value (Reza 2009; Ortiz et al. 2013; Wu et al. 2013).

4. CONCLUSION

In aquaculture, it is of great importance to determine the bacterial load of fish in order to prevent
economic losses. Adding prebiotic did not differ significantly microbial intestine composition of
fish. The results of the study showed that the natural bacterial flora of fish was within normal
limits. Further studies are needed for shelf life of fish fillets.
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