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The composition of intestinal lactic acid bacteria (LAB) in silver carp (Hypopthalmichthys molitrix) in
Gheshlaghdam Lake was analyzed based on morphology and biochemical tests in December 2009 to
March 2010. Most isolates were Gram-positive, non motile and catalase-negative bacilli that did not
produce gas from glucose. Growth at 15°C was positive for all isolates, while it was positive for some
isolates at 45°C.The results of the carbohydrate fermentation tests were positive reactions for most
sugars. The results show that in winter, the predominant LAB were Lactococcus plantarum,
Lactococcus raffinolactis and Lactococcus lactis, respectively.
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INTRODUCTION

Lactic acid bacteria (LAB) are Gram-positive, non-
sporulating and catalase negative rods or cocci that
ferment various carbohydrates mainly to lactate and
acetate. Various amino acids, vitamins and minerals are
essential for their growth (Kandler and Weiss, 1986).
Accordingly, they are commonly associated with nutria-
tious environments like foods, decaying material and the
mucosal surface of the gastrointestinal and urogenital
tract (Kandler and Weiss, 1986; Walstra et al., 1999).
Various authors have shown that LAB are also part of the
normal intestinal flora of fish (Ringe and Gatesoupe,
1998), with majority of the Lactobacillus species inhibit-
ing the intestinal tract. It has been postulated that
lactobacilli have several promoting effects, including the
prevention of diarrhea and intestinal infections (Isolauri
et al., 1991; Biller et al., 1995), alleviation of inflamema-
tory bowel disease (Sartor, 2004), production of
antimicrobial substances or bacteriocins against undesir-
able pathogens (Bernet et al., 1994; Servin, 2004), and
regulation of gastrointestinal immunity (Christensen et
al., 2002). In addition, it has been reported that they
exert beneficial effects such as suppressing colon can-
cer, decreasing serum cholesterol and aiding in digestion
or absorption of feed ingredients and synthesis of
vitamins (Pereira and Gibson, 2002; Rafter et al., 2007).
LABs are widely distributed in various animal intestines
(Devrise et al., 1987; Sakata et al., 1980). They are also
the biological basis for the production of great multitude

of fermented foods (Lasagno et al., 2002). The most
important contribution of these bacteria to fermented
products is to preserve the nutritive qualities of the raw
material and inhibit the growth of spoilage and patho-
genic bacteria (Mattila et al., 1992). There have been
several reports (Mitsuoka, 1990; Salminen and Wright,
1998) of LAB occurring among the major microbial
populations in animal intestines. It is well established that
some LAB improve the intestinal microflora and promote
the growth and health of animals (Mitsuoka, 1990;
Perdigon et al., 1995). Most probiotics contain single or
multiple strains of LAB and are part of the natural
microflora of many animals; they are generally regarded
as safe and may display antagonistic activities against
pathogenic bacteria (Byun et al.,, 1997; Garriga et al.,
1998). The intestinal microflora, especially LAB, may
influence the growth and health of fish. However, few
studies have reported the composition of intestinal LAB
flora in fish.

LABs are characterized as Gram-positive, usually non-
motile, non-sporulating bacteria that produce lactic acid
as a major or unique product of fermentative metabolism.
Kandler and Weiss (1986) have classified Lactobacillus
isolates from temperate regions according to their
morphology, physiology and molecular characters.
Schleifer (1987) classified LAB based on the molecular
characteristics. LAB from food and their current
taxonomical status have been described by many authors
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Figure 1. Geographical location of Gheshlaghdam Lake.

(Huber et al. 2004; Ringe and Gatesoupe, 1998;
Salminen and Von Wright, 1998). Ringe and Gatesoupe
(1998) prepared a review of the LAB present in fish
intestine. Taxonomic studies on LAB from poikilothermic
animals are rare (Al-Harbi and Uddin, 2004; Asfie et al.,
2003; Huber et al., 2004; Ringe and Gatesoupe, 1998). A
previous study by Hagi (2004) indicated that the
predominant LAB composition in fish intestine was
changed seasonally.

The aims of this study were to characterize the
dominant lactic acid bacteria (LAB) isolated from the
intestines of various samples of the silver carp
(Hypophthalmichthys molitrix) in Gheshlaghdam lake in
Kurdistan province, Iran, in winter and to make a survey
of the presence of LAB in the intestinal content of fresh
water fish, silver carp, from a lake under the wild
condition basically to make a bank collection for spread
using this bacteria in food products especially in fish
food, as a probiotic. The results suggest that seasonal
isolation of LAB would lead to successful addition of
various probiotic LAB.

MATERIALS AND METHODS
Fish and experimental conditions

During winter, three times sampling were done, once per month in

2009 to 2010. In each sampling, five individuals adults silver carp
(mean weight 1.2 kg) belonging to the Gheshlaghdam Lake were
transferred to 500 L fiberglass indoor tank without water flow and
with continuous aeration. The water temperature was 5+2°C

during the whole trail.

Experiment location

Kurdistan province, with an area of 28203 km?, is one of the
western provinces of Iran, adjacent to West Azarbaijan, Zanjan,
Hamedan, and Kermanshah provinces and having more than 230
km of shared border with Iraq. The geographical coordinates of the
Province are from 34° 44' to 36° 30' of northern latitude and from
42°31'to 48° 16" of eastern longitude. The capital of the province is
Sanandaj, which is 1373 m above sea level. Gheshlaghdam Lake is
15 km far from Sanandaj (Figure 1), with water temperatures
varying between 4 to 6°C in winter.

Isolation of lactic acid bacteria

For the isolation of LAB, first, the fish were opened aseptically and
their whole intestines were removed. The intestines were dissected
and their contents were collected separately by carefully scraping
using a rubber spatula. 1 g of the intestine content was
homogenized with 9 ml of sterile normal saline and mixed for 1 min.
Subsequently, dilution series were prepared in sterile saline from
10" to 107" Samples were plated on to de Man- Rogosa and Sharp
(MRS) agar (Merck).The plates were incubated anaerobically at
37°C for 48 to 72 h. Approximately 20 well grown colonies were
picked from each plate for future examination.

Identification of the lactic acid bacteria spp.

Classification of the isolates was based on the established methods
using important biochemical and morphological observation and
tests previously described (Buller, 2004; Kazaki et al., 1992;
Kandler and Weiss, 1986). The selected isolates were examined
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Table1. Differentiating characteristics of Lactobacillus species isolated from the intestine of silver

carp.

L. plantarum

L. raffinolactis L. lactis

Growth at 10°C +
Growth at 45°C -
Gram staining +
Beta haemolytic -
Urea -
Motility -
Oxidase -
Indole -
Citrate -
Gelatin -
Mannose +
Raffinose -
Salicin
Lactose
Sorbitol
Xylose
Trehalose
Glucose
Melezitose
Sucrose
Ribose
Arabinose
Melibiose
Cellobiose
Mannitol
Maltose
Arginine hydrolase -
VP +
Gas from glucose +
Cfu/g

+ + + + + 4+ + + +

+ +

8-9 x 10°

+ + + + +

5-6x10° 29-4x10"

microscopically for cellular morphology and Gram stain phonotype.
Catalase activity was tested by spotting colonies with 3% hydrogen
peroxide; grown at 10 and 45°C in MRS broth. Fermentation of
different sugar was determined by APl 50 CH (Biomerieux);
production of acid and gas from 1% glucose (MRS broth without
beef extract); production of ammonia from arginine; indole
production in tryptone broth; Methyl red and Voges-Proskauer test
in methyl-red and Voges-Proskauer (MRVP medium).

Bacterial counts

Total counts and the number of LAB colonies for each isolate were
counted with the method described by Buller (2004). The
percentages of LAB were compared with total viable counts.

RESULTS

Total colony counts was 5.4x10” cfu/g. LAB isolates were
classified into the genera Lactobacillus and Lactococcus
based on their morphology and biochemical characters.

The differentiating characteristics of LAB species isolated
from the intestines of silver carp are shown in Table 1. All
isolates were Gram-positive, non-sporulating, facultative
anaerobic and catalase negative. The most isolates that
were able to grow at 10, but not at 45°C were bacilli that
did not produce gas from glucose. The results of the
carbohydrate fermentation tests were positive reactions
for most sugars. Hydrolysis of gelatin was not positive for
isolates. According to the biochemical tests and colony
count in pour plates, the number of the predominant LAB
species isolate from the intestines of silver carp were in
the order of Lactobacillus plantarum, Lactobacillus
raffinolactis and Lactococcus lactis.

DISCUSSION

Fish in all life stages have interactions with bacteria from
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the environment. Some relations are detrimental and
others are beneficial. Control of pathogen in fish farm
should be improved by studying the beneficial bacteria. A
growing concern about the high consumption of antibiotic
has shown the necessity of alternative methods for
disease control. In this study, we confirmed the presence
of Lactobacilli in the intestine of silver carp. However,
Maugin and Novel (1994) found that Lactococcus was the
major flora isolated from fish, and Kandler and Weiss
(1986) reported that "the occurrence of typical lactobacilli
is rare in fish and prawn". It is interesting to note that
majority of the Lactobacillus sp. that have been isolated
from adult fish were those species commonly found on
meat, animals and human (Kandler and Weiss, 1986).
There were a few reports of isolation of LAB from fresh
and seawater fish (Azizpour, 2009a, b; Balcazar et al.,
2007; Jankauskine, 2000; Cai et al., 1999; Cone, 1982).

In this study, we could not find more lactic acid bacteria
in the intestinal content of silver carp. This is explained by
the influence of season in the lactic acid bacteria
population in fish intestines. It has been reported that
bacterial microflora of fish intestine changed depending
on water temprature and season (Sugita et al., 1989; Al-
harbi and Uddin, 2004; Hagi et al., 2004; Bucio, 2006).
Highest counts were found in summer and almost
absence counts were found in winter. This fact suggests
that selection of LAB for fish should be performed
seasonally. Previously, Hagi et al. (2004) reported that
the predominant LAB in silver carp intestine is L.
raffinolactis. This result is similar to ours, but probably
the discrepancy is due to differences between fish size
and water temperatures in Kasumigaura Lake and
Gheshlaghdam Lake. However, the results obtained in
this study demonstrate that isolates from silver carp could
be L. plantarum, L. raffinolactis and L. lactis in winter.
This result is considerable for distinguishing the strain of
isolate from silver carp intestines by means of molecular
techniques.

Conclusion

The ability of this isolates to colonize the intestine of
silver carp in winter highlights it as suitable species for
widespread use in aquaculture food to minimize
pathogen colonization in gastrointestinal tract. In this
study, some bacteria were characterized, which may be
of interest not only for aquaculture, but also for food
preservation.
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