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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 storr.ach 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. 

S h e w  a n  (1961), Sc h o l  e s and S h e w  a n  (1964) ascertained 
in their works, that the quantity of bacteria in 1 ml of content oscillates 
between 103 and 108 , Similiarly K i s  e r and B e c k  w i th (1944),
while exaiining 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
w a n, 1961). 

This dependence is 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 s t o n, 1956, A n o n i m, 
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, 

As c h e h  o u g and V e s t e r  h u s  (1947) communicate, that Fellers 
and Blake, while investigating the alimentary canals of salmon_ mtgrating for 
spawning, did not found any presence of bacteria. According to S t  r z y-
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z e w s k a (1962), a codfish is feeding2-3times less during the spawning­
-time than during the other- months, and the quantity of bacteria was then 
decreased (F i s h e r, 1955) . 

Bacteria, the presence of which was noted in the fish alimentary canals, 
were assigned to the Pseudomonas-Achromobacter group (Sh e w a n  et al., 
1960; S c h o  1 e s and S h e w  a n, 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 investigations of A s c h e h o u g and V e s t e r h u s (1947) 
were related to the quantitative tests performed separately in stomach an<l 
intestine of herring. The present investigations are aimed to define the quan­
titative condition of the bacterial flora and qualitativ;e 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 from fishing boats and transported to laboratory 
in thermoses cooled with ice. The analyses were performed directly after 
delivery of fish into the lab. The time elapsed from the moment of catching to 
testing did not exc_eed 12 hours. 

Under the sterile r:onditions, the alimentary canals were removed from 10 
fishes; the canals were divided into pieces as follows: from herring and sprat 
were removed the esophagus, stomach and intestine, 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
r z y n s k a (1964). 

RESULTS 

The average quantity of bacteria in one gram of content of the particular 
lengths in a codfish, ottained on2.5 per 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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Average quantity of bacteria in one gram of content of the particular 
alimentary canal length of codfish obtained on 2, 5 per cent agar 

medium prepared on sea water 



110 S. Zaleski, L, Lojkiewicz

codfish caught in March, and in the middle-intestine of a codfish caught in 
August, an increase of bacteria -.vas noted on the 2, 5 per cent agar medium 
of sea-water only, As it appears from both diagrams no bacteria was found 
in the stomach and middle-intestine content of a codfish <;aught 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, which amounted to about 103 was obtained 
in April and May. For the remaining months, the average quantity of bacteria 
was oscillating within 104 to 106. 
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D i a g ram 3 

VIII Months of in­
vestigations 

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 represent the 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 inocl).lations on 2.5 per cent agar medium prepared on sea­
-water, while the quantity of bacteria amounted to 106 on the 2, 5 per cent 
agar medium. 

The average quantity of bactzria in alimentary canal of herring in par­
ticular months amounted from 10 to 105 with exception of December and 
Apri� when the average,amounted to 103 and of November, with the average 
of 10 in one gram of the content. 
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Di agr a m  5 

VIII Months of in­
vestigations 

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 

- esophagus ,-o-stomach,-•-intestine 

The diagram 5 illustrates the average quantity of bacteria in esophagus 
and intestine of a sprat obtained from the inoculations on 2. 5 per cent agar 
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medium. Diagram 6 represents the data obtained from inoculations on 2. 5 per 
cent agar medium prepared on sea-water. No principal differences in quantity 
of bacteria are noted when comparing both diagrams for both mediums • 
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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 

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 within the 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 ch11.nges of such microbes are noted 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 as a whole; 
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 Vi brio, Achromobacter and Alcaligenes species and of Entero­
bacteriaceae family. Noted were also the bacterie of Anitra tum, Aeromonas, 
Pseudomonas, Flavobacterium and Xanthomonas species, 
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In the alimentary canal of.a sprat, the most frequent bacteria noted were of 
Alcaligenes, Pseudomonas and of Enterobacteriaceae family, Frequently 
noted were also the Vi brio, 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 preva_iling 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 distinct in a 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 (A n on i m, 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 lackof bacteria in 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 bacteria in 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 should not be considered from the micro biologic 
aspect as a unity, 

S h e w a n (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
s t o n  (1957) ascertained, that the obtained quantitative and qualitative 
various results from investigation of the sea fish, 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 Gdarisk Bay, 
where the waters are considerablyfreshened. Beside freshening the waters 
of Gdarisk Bay are characteristic for a considerable contamination what, in 
turn, could bear on such frequent appearance 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 was noted 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, herring and sprat, in the course of these investiga­
tion.s. 
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BADANIA SKLADU ILOSCIOWEGO I JAKOSCIOWEGO MIKROFLORY 
PRZEWODOW POKARMOWYCH ROZNYCH RYB ZATOKI GDANSKIEJ 

S t r e s z c z e n i e

Badania ilosciowe i jakosciowe dotyczyly tresci odcink6w przewod6w po­
karmowych. U dorsza badano przelyk, zolqdek, jelito srodkowe i tylne,u 
sledzia i szprota przelyk, zolqdek i jeHto. 

W okresie tarlowym dorsza stwierdzono w jego jelicie tylnym najmniej­
szq ilosc bakterii, w tym samym czasie zolqdek i jelito srodkowe byly jalo-
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we. W pozostalych badaniach tresci odcink6w przewodu pokarmowego dor­
sza jak tez we wszystkich badaniach szprota i sledzia stwierdzono wahania 
ilosciowe bakteri.i. 

Mikroflora tresci odcink6w przewodu pokarmowego dorsza, sledzia i 
szprota wykazywala w trakcie badari. stalq zmiennosc skladu jakosciowego 
drobnoustroj6w z grupy Pseudomonas-Achromobacter oraz bakterii gram­
dodatnich i z rodziny Enterobacteriaceae. Wyniki hadari. jakosciowych nie 
pozwalajq na wyprowadzenie jakichkolwiek zaleznosci. 

fil8Y11EHWE KO]W�ECTBEHHOro m KA�ECTBEHHOro COCTABA MfilKPO�]OPhl 

KWlllmHWKOB PASHb!X Phll3 ms r.MHbCKOill J3YXTbl 

P e s 10 M e 

KOJIJl!'I6CTB6HH116 Ill Ka '!6CTB6HHb!e MCCJI6;1\0BaHlllfl KacaJilllCI, co;11epJKlllMOI'O y-qacT­

KOB KMIII6'IH!llKOB I Ill TaK: y TpeCK!ll lll8Y'IaJIJllCI,: I'JIOTKa, JKeJiy;l\OK, cpe;l\Hi!fl lll rrpH-

MaH Kl/IIIIK!ll; y C6JII,;1\fl l/1 rnrrpoTa - I'JIOTKa, JKeJiy;llOK Ill KlllIII8'IHlllK, 

B HepeCTOBhlli rreplllO;l\ TpeCKlll, HaM;l\6HO Bee ITpflMOM KJ/lIIIRe KpafiHe H6B8JIJ/l­

K06 KOJI!ll'I6CTBO 6aKT6plllM, B TO BpeMH KaK JK6JIY1\0K l/1 cepe;lllllHa KJ/lIII61IH!llKa 611-

JI!ll CT6plllJII,Hb!MJ/l, B ;11pyroe Bp6Mfl B co;11epJKJ/IMOM JK8JIY;l\Ka l'l KJ/lill6'IHJ/lKa TpeCKJ/l, 

a TaKJKe BO Bcex rrpo6ax rrpoBe;lleHHhlX y IIIITpOTa J/l C6Jlb;llfl, HaIIIJIJ/l KOJI!ll'I6CTB6H­

Hhl6 KOJie6aHHH 6aKTepl'!M, 

MlllKJlO(llJIOpa co;11epJKllIMOI'O y'!aCTKOB IT!llll16BaplllT8JII,HblX TpaKTOB TpeCKlll, C8JII,­

;1\ff M IIIITpOTa ITOKa8b!BaeT 8H!'!'IJ/lT6JII,HYIO lii8M8H:&'Ili!BOCTI, Ka'!eCTB6HHOI'O COCTaBa 

MIIIKpoopraHHSMOB lll8 rpyrrrr11 Pseudomonas Achromobacter a TamKe ;11pyr11x 6ait­

TepHi1. PesyJI1>TaTbl 1ta'I6CTB6HHOI'O aHamrna He IT08BOJIHIOT Bb!B8CT!ll mmaKJ/lX sa­

KOHOMepHOCTeil. 
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