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SECTION 10. AQUACULTURE AND FISHERIES

Table 4. Microbiological analysis of water on the 19" of May
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Coliform bacteria of fecal origin
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Enterobacteriaceae

According to the microbiological analysis, water was suitable for fish farming. There was
some contamination with coliform bacteria, but it is probably from the food used for
feeding the fish, which indicates that there was no danger for presence of coliform
bacteria. The water was clear, which is a good basis for fish production. Bacteriologically,
the water fits to the Regulation (Official Gazette 33/1987). The trout pools require frequent
cleaning according to the results shown from the microbiological analysis.
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Table 5. Chemical analysis of water on the 15" of Oktober (ppm)

Constitients ofthe | MpQ | M-1 | M2 | M-3 | M4 | M5 | M6 | M-7
Organic Substances, % 0,14 0,16 0,16 0,20 0,14 0,19 0,12
pH 6,5-9 6,9 6,9 6,9 6,9 6,9 6,9 6,9
NH,4 0,1 | 0,0003 | 0,0005 | 0,0006 | 0,0007 | 0,0006 | 0,0007 | 0,0006
H,S 0 0,0003 | 0,0005 | 0,0006 | 0,0007 | 0,0005 | 0,0007 | 0,0008
Cyanide 0 0 0 0 0 0 0 0
Free Residual Chlorine 0,005 0 0 0 0 0 0 0
Chloride 0,005 | 0,0005 | 0,0007 | 0,0008 | 0,0007 | 0,0008 | 0,0007 | 0,0007
Phenols 0 0 0 0 0 0 0 0
Nitrites 0,005 | 0,004 | 0,004 | 0,0045 | 0,003 | 0,0043 | 0,0037 | 0,005
Nitrates 15,0 6,0 7,0 6,9 7,3 7.4 8,0 7,6
Carbonates 400 370 375 376 380 385 372 381
Sulphates 0,05 | 0,008 | 0,008 | 0,009 | 0,007 | 0,006 | 0,008 | 0,008
Phosphates 0,05 | 0,006 | 0,008 | 0,009 | 0,008 | 0,006 | 0,008 | 0,008
Lead 0,05 0 0 0 0 0 0 0
Zink 5,0 0 0 0 0 0 0 0
Mercury 0,001 0 0 0 0 0 0 0
Cadmium - 0 0 0 0 0 0 0
Arsenic - 0 0 0 0 0 0 0
Hexavalent Chromium 0,05 0 0 0 0 0 0 0
Trivalent Chromium 0,1 0 0 0 0 0 0 0
0, — Oxygen >5,0 | 14,0 8,0 13,0 9,0 13,0 13,0 18,0
CO, — Carbon dioxide <50 3,0 4,9 3,5 50 3,5 4,8 3,9
Electrical conductivuty 500 400 380 375 385 388 392 345
Purity pure | pure pure pure pure pure pure pure
Ca — Calcium 200 200 200 189 190 199 185 190
Mg — Magnesium 850 140 150 135 153 138 141 144
Fe — Iron 0,3 0,006 | 0,007 | 0,009 | 0,007 | 0,007 | 0,008 | 0,008
Pesticides 0 0 0 0 0 0 0 0

According to the chemical analysis, the water wasn’t contaminated with harmful
compounds. All parameters were in the allowed limits. There wasn’t contamination with
heavy metals and pesticides. According to the results, the water fits to the Regulation
(Official Gazette 33/1987) for using in fish farming.
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Table 6. Microbiological analysis of water on the 15" of Oktober
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Coliform bacteria of fecal origin

Escherichia coli
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According to the microbiological analysis, water was suitable for fish farming There was
some contamination with coliformic bacteria, but it is probably from the packaging and the
protein part of the food used for feeding the fish, which indicates that there was no danger
for presence of these bacteria when it comes to this number - a few. The water was clear,
which is a good basis for fish production. Bacteriologically, the water fits to the Regulation
(Official Gazette 33/1987). According to the shown results of microbiological analysis, the
trout pools require frequent cleaning because coliform bacteria from type Escherichia coli

were found in the digestive tract.
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Table 7. Chemical analysis of water on the 24™ of December (ppm)

Constituents of the water MPQ M-1 M-2 M-3 M-5 M-6 M-7
Organic Substances, % 0,11 0,14 0,16 0,18 0,13 9,5
pH 6,5-9 6,9 6,9 6,9 6,9 6,9 6,9
NH, 0,1 0,0004 | 0,0006 | 0,0008 | 0,0009 | 0,0009 | 0,0007
H,S 0,001 | 0,0002 | 0,0005 | 0,0006 | 0,0006 | 0,0008 | 0,0007
Cyanide 0 0 0 0 0 0 0
Free Residual Chlorine 0,005 0 0 0 0 0 0
Chloride 0,005 | 0,0002 | 0,0004 | 0,0003 | 0,0005 | 0,0005 | 0,0004
Phenols 0 0 0 0 0 0 0
Nitrites 0,005 | 0,005 0,004 | 0,0047 | 0,004 | 0,0035 | 0,003
Nitrates 15,0 6,0 6,5 7,0 7.8 8,0 8,0
Carbonates 400 300 300 330 310 320 315
Sulphates 0,05 0,003 0,003 0,003 0,003 0,003 0,004
Phosphates 0,05 0,004 0,006 0,005 0,005 0,006 0,007
Lead 0,05 0 0 0 0 0 0
Zink 5,0 0 0 0 0 0 0
Mercury 0,001 0 0 0 0 0 0
Cadmium - 0 0 0 0 0 0
Arsenic - 0 0 0 0 0 0
Hexavalent Chromium 0,05 0 0 0 0 0 0
Trivalent Chromium 0,1 0 0 0 0 0 0
O, — Oxygen >5,0 10,0 8,0 11,0 7,0 10,0 8,0
CO,— Carbon dioxide <5,0 4,0 3,5 3,0 3,5 4,0 4,5
Electrical conductivuty 500 370 390 385 375 360 300
Purity pure pure pure pure pure pure pure
Ca — Calcium 200 200 195 200 185 180 190
Mg — Magnesium 850 185 170 165 170 160 175
Fe — Iron 0,3 0,0035 | 0,0039 | 0,0030 | 0,0032 | 0,0035 | 0,0034
Pesticides 0 0 0 0 0 0 0

According to the analysis, the water wasn’t contaminated with harmful substances. All
parameters were in the allowed limits. Water was pure in all tested samples, pH value was
6.9. There wasn’t contamination with heavy metals and pesticides. According to the
results, the water fits to the Regulation (Official Gazette 33/1987) for using in fish
farming.
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Table 8. Microbiological analysis of water on the 24" of December

Microorganisms M-1 M-2 M-3 M-5 M-6 M-7
Salmonella 0 0 0 0 0 0
Shigella 0 0 0 0 0 0
Coliform bacteria of fecal origin 0 0 0 0 0 0
Escherichia coli 0 0 0 0 0 0
Staphiloccoci of fecal origin 0 0 0 0 0 0
Strept. Pyogenes 0 0 0 0 0 0
Proteus 0 0 0 0 0 0
Pseudomonas aeruginosa 0 0 0 0 0 0
Intestinal protozoa 0 0 0 0 0 0
Intestinal helminths 0 0 0 0 0 0
Vibrioni 0 0 0 0 0 0
Algae that cause a change of smell 0 0 0 0 4 5
Aerobic mesophilic bacteria 396 780 880 790 824 920
Total coliform bacteria 0 0 0 0 0 0
Sulfite-reducing bacteria 0 0 0 0 0 0
Enterobacteriaceae 0 0 0 0 0 0

According to the analysis, the water was suitable for fish farming. From this situation the
conclusion arises that pollution comes from the fish feed or packaging which keeps food
for fish. Therefore, if it is necessary, daily cleaning of the pools should be done. There is
no danger for presence of these bacteria, when it comes to so little number of harmful
bacteria. The water was clear, which is a good basis for fish production. Bacteriologically,
the water fits to the Regulation (Official Gazette 33/1987).

Conclusions

Based on the research results of the chemical and microbiological safety of the water from

the pond “Modric”, it may be concluded:

1. The water quality in the pond during the research period, according to their physical-

chemical and microbiological characteristics fits to the Regulation for sanitary safety of

drinking water.

Water is good for growing trout.

3. It is recommended frequently to clean the fish ponds, preferably twice a week, because
healthy fish for the market are grown in clean water.

N
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Abstract

The goal of this paper is to show the eventual variations in the muscle protein gene
expression in Koi carp (Cyprinus carpio haematopterus) caused by the fish size and living
temperature differences. SDS-PAGE methodology was used as standard procedure, where
samples from 24 different fish were analyzed, separated into two groups, large and small
fish, raised in three different temperatures (5, 25 u 30°C).The results showed concentration
differences in proteins located at the same region in the gels, present in some of the large
fish raised at temperatures of 5°C and 25°C, which points to the possible influence of the
fish size and living temperatures on the muscle protein profile of the Koi carp. These types
of variations were not recognized in the remaining analyzed samples.

Key words: muscle proteins, Koi carp, size, temperature.

Introduction

One of the oldest fish farmed by man is the common carp, and the intensive breeding and
mixing with other species of carp over the years, has led to the creation of a new species of
carp known as Koi carp. The fish muscle proteins can be divided into 3 groups:
myofibrillar proteins - soluble in concentrated salt solutions (actin, myosin, actomyosin,
tropomyosin etc.); sarcoplasmic proteins - soluble in water or soluble in diluted salt
solutions (myogen, globulin, myoglobulin etc.); and binding tissue proteins- proteins
insoluble in water or salt solutions (collagen). (Min D., McCormick R.J, 2009).
Electrophoresis is a commonly used method in many scientific fields for separation of
charged molecules (proteins and nucleic acids). The main factors that determine the
migration rate of the molecules are the medium used for separation, the total charge of the
molecules, the power of the electrical field as well as size and conformation of the
molecules (Gersten D.M. 1996). Protein separation is commonly done using sodium
dodecyl sulfate polyacrylamide gel electrophoresis (SDS-PAGE). This kind of
electrophoresis is named as denaturizing because of the fact that Sodium dodecyl sulfate
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