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Various quantitative and qualitative condi-
tions of microflora in content of alimentary
canal lengths were noted at cod, herring and
sprat. The changes depended on season of a
year, No bacteria was noted in stomach and
middle intestine of cod during spawning season.,

The upto now performed investigations on microflora in the alimentary
canals content of fish, proved varying quantity of bacteria.

Shewan (1961), Scholes and Shewan (1964) ascertained
in their works, that the quantity of bacteria in 1 ml of content oscillates
between 103 and 108. Similiarly Kiser and Beckwith (1944),
while exargining the intestines of a mackerel, found in its content from 70
to 64 x 10~ of bacteria.

Such changes of the bacteria quantity in a content of the fish alimentary
canals are mainly caused by the various factors of an environment (S h e-
wan, 1961),

This dependenceis particularly distinct for the pelagic fish, in which the
bacterial quantity in a content of the alimentary canals, is in a strict rela-
tion to the quantitative changes of plankton (Li ston, 19563 Anonim,

1961).

An intensity of feeding of a fish-predator is, also dependent on the ap-
proaching season of spawning, when some species limit their feeding or do
not feed at all.

Aschehoug and Vesterhus (1947) communicate, that Fellers
and Blake, whileinvestigating the alimentary canals of salmon migrating for
spawning, did not found any presence of bacteria, Accordingto Str zy-
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zewska (1962), a codfish isfeeding2-3times less duringthe spawning-
-time than during the other- months, and the quantity of bacteria was then
decreased (Fisher, 1955).

Bacteria, the presence of which was noted in the fish alimentary canals,
were assigned to the Pseudomonas-Achromobacter group (She wan et al.,
1960; Scholes and Shewan, 1964). Present, were also the bac-
teria belonging to the Micrococcus and Bacillus species.

According to the accessible literature, the authors had investigated the
quality and quantity of a bacteria in the fish alimentary canal, as a whole,
Only, the investigationsof A schehoug and Vesterhus (1947)
were related to the quantitative tests performed separately in stomach and
intestine of herring. The presentinvestigations are aimedto define the quan-
titative condition of the bacterial flora and qualitative relating to the Pseudo-
monas-Achromobacter group in the particular parts of alimentary canal of a
codfish, herring and of sprat fished at Gdansk Bay.

METHODS

The fish was taken directly fromfishing boats and transported tolaboratory
inthermoses cooled with ice. The analyses were performed directly after
delivery of fish intothelab. The time elapsed from the moment of catching to
testing did not exceed 12 hours.

Under the sterile ~onditions, the alimentary canals were removed from 10
fishes; the canals were dividedinto pieces as follows: from herring and sprat
were removed the esophagus, stomachandintestine, and from codfish - the
esophagus, stomach, middle-intestine and back-intestine. The content was
extruded from the particular lengths into the sterile, previously balanced
flasks, and weighed.

The quantity of bacteria was recorded from the count plates out of the
tenfold-diluted content of the intestine lengths on 2.5 per cent agar medium
and on 2.5 per cent agar medium prepared on sea water, Out of the cultured
colonies, after inoculation the preparations were made and stained by Gram-
-method modified by Kopeloff and Beerman. The gram-negative bacteria were
differentiated by the identification method applicable for bacteria of Pseu-
domonas-Achromobacter group and of relative groups, as processed by B u-
rzyfdska (1964).

RESULTS

The average quantity of bacteria in one gram of content of the particular
lengths in a codfish, obtained on2.5per cent agar medium, are presented on
diagram 1. Diagram 2 illustrates the average quantity of bacteria obtained on
2.5 per cent agar medium prepared onsea-water. Comparing both diagrams,
it may be ascertained, that in the esophagus and in the middle-intestine of a
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codfish caught in March, andin the middle-intestine of a codfish caught in
August, an increase of bacteria was noted on the 2.5 per cent agar medium
of sea-water only. Asitappears from both diagrams no bacteria was found
in the stomach and middle-intestine content of a codfish caught in April,

To obtain on average quantity of bacteria in the content of a complete
alimentary canal of codfish, herring and sprat, the quantities of bacteria
found in the content of the particular lengths, were added and the result
divided by the number of separated length,

The smallest average quantity of bacteria in one gram of content of the
total alimentary canal at codfish, whichamountedtoabout 10° was obtained
in April and May. For the remaining months, the average quantity of bacteria
was oscillating within 104 to 10

Diagram 3
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Average quantity of bacteria in one gram of content of the particular
alimentary canal length of herring obtained on 2.5 per cent agar medium

—— esophagus ,—o—stomach,—-—intestine

Diagrams 3 and 4 representthe average quantity of bacteria found in the
particular length of alimentary canal.of herring. The diagrams appear to be
very similiar, with exception of August, when no increase of bacteria was
noted from the inocylations on 2.5 per cent agar medium prepared on sea-
-water, while the quantity of bacteria amounted to 10° on the 2.5 per cent
agar medium.

The average quantity of bactzrla in ahmentary canal of herring in par-
ticular months amounted from 10% to 102 with exception of December and
April, when the average amountedto 103 and of November, with the average
of 106 in one gram of the content,
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The diagram 5 illustrates the average quantity of bacteria in esophagus
and intestine of a spratobtained from the inoculations on 2.5 per cent agar
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medium. Diagram 6 represents the data obtained from inoculationson2.5 per
cent agar medium prepared on sea-water. Noprincipal differences in quantity
of bacteria are noted when comparing both diagrams for both mediums.

.Diagram 6
T
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Average quantity of bacteria in one gram of content of the particular
alimentary canal length of sprat obtained on 2.5 per cent agar medium
prepared on sea-water

Quantity of bacteria in one gram of alimentary content

The average quantity of bacteria in one gram of alimentary canal content
for November, December, January and February amounted to 125, while for
March, April, May, June and July, the average amounted to 10

The per cent participation of the bacteria of Pseudomonas-Achromobac-
ter group seperated withinthe alimentary canal lengths of a codfish, herring
and sprat represents the 10 diagrams. In the present work, only one diagram
is enclosed as exemplary. It represents the per cent participation of bacteria
of Pseudomonas-Achromobacter group and of the gram-positive bacteria con-
tained in the herring intestinal content. This is justified, as no schematic
quantitative changes of suchmicrobesarenoted within the particular lengths
of alimentary canals, what is revealed by the enclosed diagram and the re-
maining diagrams.

The content of alimentary canal of a codfish was considered asawhole;
most frequently were appearing the bacteria of Vibrio and Achromobacter
species. Present were also the bacteria of Alcaligenes and Flavobacterium
group, of Pseudomonas, Aeromonas, Xanthomonas species and of Entero-
bacteriaceae family; Anitratum was noted in one case only.

Within the alimentary canal of a herring, the most frequent were noted the
bacteria of Vibrio, Achromobacter and Alcaligenes species and of Entero-
bacteriaceae family. Noted were alsothe bacterie of Anitratum, Aeromonas,
Pseudomonas, Flavobacterium and Xanthomonas species.
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and of the gram-positive bacteria in intestinal content of a herring

In the alimentary canal ofa sprat, the most frequent bacteria noted were of
Alcaligenes, Pseudomonas and of Enterobacteriaceae family. Frequently
noted were also the Vibrio, Aeromonas, Achromobacter and Flavobacterium
species, The presence of Anitratum species was noted in May within the
esophagus and stomach and in June within the esophagus; the Xanthomonas
was noted within the esophagus during February only.

DISCUSSION

As related above, the upto now investigations on microflora of the fish
alimentary canals proved, that the quantitative and qualitative changes of
bacteria depend on the conditions of environment. The season of a year and
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the prevailing temperatures and the quantities of plankton, seen to be very
important, particularly when considering the fish feeding on plankton.

The presented investigations of microflora contained in the alimentary
canal of herring and sprat proved the seasonal quantitative changes of bacteria
particularly distinctina case of herring. The quantity of bacteria at herring
was also increasing during the Summer months, what complies with the in-
vestigations performed on the Norvegian herring (Anonim, 1961). In
that investigations it was proved, that the quantity of microbes was increas-
ing in relation to population of fitoplankton. No distinct differences were noted
during the investigations performed on the particular lengths of herring and
of sprat.

Such differences were, appeared at the codfish, in which during April
i,e., spawning season, noted complete lack of bacteriain stomach and in mid-
dle-intestine; the bacteria were, however, present within the esophagus and
back-intestine. It may be assumed, that such phenomenon is caused by the
strong digestive enzymes, the activity of which kills the bacteriain the stomach
and middle-intestine at the shortage of food. This is common for the carni-
vorous and all-eating mammals.

Thus, the results of the present investigations prove, that the alimentary
canal of a spawning cod-fish shouldnot be considered from the microbiologic
aspect as a unity.

Shewan (1961) communicates, that the flora of a fresh codfish is
dependent from such factors, as time and place of catching, the technics of
investigation, the applied medium and the temperature of incubation. L i-
ston (1957) ascertained, that the obtained quantitative and qualitative
various results from investigation of the seafish, depend on the fact whether
the medium is prepared on a sea-water or on fresh-water,

The present investigations did not reveal, with minor exceptions, any
distinct quantitative and qualitative differences of microflora cultured on the
plain agar medium of sea-water medium. This may be due to the fact,
that the fish subjected to this investigation were caught at the Gdansk Bay,
where the waters are considerably freshened. Beside freshening the waters
of Gdansk Bay are characteristic for a considerable contamination what, in
turn, could bear on suchfrequentappearance of bacteria of Enterobacteria-
ceae group.

CONCLUSIONS

1. The seasonal oscillation of the bacteria quantity was proved within the
content of the alimentary canal lengths of herring and sprat.

2. Within the content of the particular lengths of a codfish, the smallest
quantity of bacteria wasnoted at spawning season; at this time, the bacteria
did not appear in the stomach and in middle-intestine.

3. No schematic quantitative changes of Pseudomonas-Achromobacter
group bacteria were observed within the content of the alimentary canal
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lengths of the cod-fish, herringand sprat, in the course of these investiga-
tions.
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BADANIA SKLADU ILOSCIOWEGO 1 JAKOSCIOWEGO MIKROFLORY
PRZEWODOW POKARMOWYCH ROZNYCH RYB ZATOKI GDANSKIE]

Streszczenie

Badania ilo$ciowe i jakoséciowe dotyczytly treéci odcinkéw przewoddw po-
karmowych. U dorsza badano przetyk, zotagdek, jelito $rodkowe i tylne,u
$ledzia i szprota przelyk, zoladek i jelito.

W okresie tartowym dorsza stwierdzono w jego jelicie tylnym najmniej-
szg ilo$¢ bakterii, w tym samym czasie zotgdek i jelito érodkowe byty jato-
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we, W pozostalych badaniach treéci odcinkdw przewodu pokarmowego dor-
sza jak tez we wszystkich badaniach szprota i $§ledzia stwierdzono wahania
iloSciowe bakterii.

Mikroflora treéci odcinkdw przewodu pokarmowego dorsza, $ledzia i
szprota wykazywata w trakcie badaii stalg zmienno$é sktadu jakoSciowego
drobnoustrojéw z grupy Pseudomonas-Achromobacter oraz bakterii gram-
dodatnich i z rodziny Enterobacteriaceae. Wyniki badani jako$ciowych nie
pozwalajg na wyprowadzenie jakichkolwiek zaleznoS$ci.

IIBYYEHIE KOMIYECTBEHHOI'O 1 KAYECTBEHHOI'O COCTABA MHIKPOQIOPH
KVWEYHIKOB PASHHX PHB W3 T'ZIAHBCKOM BYXTH

Pesznwue

KomuyecTBEHHHE U KaUECTBEHHHE NCCIEL0BAHUA KACAIUCH COAEPKUMOTO yuacT-
KOB KMIIEUYHNWKOB, W TaK: y TPECKM U3YUaINCh: IJIOTKA, KENYyZOK, CPEIHHAS I Ips-
Masg KHUKH; Y CEeNBZA U WIpoTa - TIOTKA, HKEIYyAOK U KUIUEYHNK.

B HepecTOBH{I MepuOZ TPECKU, HAllZEHO B €€ NpAMOil KWURe KpalfiHe HeBelu-
KO€ KOINYeCTBO OaKTepuii, B TO BpEeMA KaK KEJIYyZOK U CepPeIVHa KULEUHUKa Ob-
I CTEepUIbHHMU, B ZDyTOe BpeMs B COLEPKUMOM HKeIyAKa W KUNEUHNMKA TPECKH,
a Takke BO BCeX Ip006axX NPOBEAEHHHX y WIPOTa U Cenbls, HAWIW KONNYECTBEH-
HHEe KONeOaHusA GaKTepuii.

Muxpodmopa COZEPEMMOTO yYACTKOB NMNIEBAPUTEIBHEX TPAKTOB TPECKM, CEIb-
If U WIDPOTA NOKA3HBAET 3HAUNUTENBHYD N3MEHBUMBOCTH KAUECTBEHHOT'O COCTaBa
MUKDPOOPTAHNU3MOB 13 TPYNNH Pseudomonas Achromobacter a Takke APyIux 6ak-
Tepuil. Pe3ynbTaTH KaueCTBEHHOTO aHANN3a HE NO3BONAKNT BHBECTU HUKAKUX 3a-
KOHOMEDHOCTEI,
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