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An interactivity of strains of water bacteria among Pseu­
domonas, Aeromonas, Vibrio and Flavohacterium genus· had be­
en investigated. Proved, stimulating and antagonistic activi­
ty of the defined strains, and determined the degree of bio­
logical activity in :relation to certain physical factors. 

INTRODUCTION 

The bacteria of Pseudomonas, Aeromonas, Vi brio and Flavobacterium ge­
nus form one of the important chains in biocenesis of sea and inland waters 
environment, An interactivity of these microbes and particularly the anta­
gonistic characteristics of Pseudomonas �· were subjected 

_
to rare investi­

gations, W y n n e and N o r m a n (1953) selected from seawater the 
strain Pseudomonas fluorescens; on agar basis the strain produced certain, 
not well defined, factor which inhibited the growth of some bacteria, yeast 
and fungus. R o t h (1959) selected three strains of P seudomonas fluo­
rescens which inhibited the growth of Bacillus cereus � mycoides and -of 
some saprophitic and parasite fungus. L a n d  e n be r g e r (1952) exa­
mined the antagonistic activity of Pseudomonas fluorescens on growth of Ba­
cillus megatherium, Escherichia coli and Staphylococcus aureus, At the same 
time, he ascertained that formation of pigment (fluorescein) is parallel to 
inte.nseness of growth inhibition. Particularly strong antibiotic characteri� 
sties of Pseudomonas segna strain proved W a 1 1 h a u s e r (1951) and 
indicated to. great sensitiveness of Flavobacterium aromaticum. The examined 
by him Pseudomonas fluorescens strain inhibited the growth of Bacillus� 
restris and Bacillus petasites and stimulated the growth of Bacillus arena.­
rius strain. K 1 i n  g e (1959) supplemented, that only part of Pseudomo­
�s fluorescens strains generates the growth inhibiting factor and that 
only some, not numberous bacteria of this genus, are sensitive to it. Kn o r r, 
H a s s and K n o r r - after G r a f (1959) indicated that about 65% of 
the examined Pseudomonas fluorescens act antibiotically and this d1aracte-
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ristic may be considered as constant phenomenon for the determined strains, 
Those authors also ascertained the antagonistic activity of these strains on 
some amebe species. G r ii f (1958) investigated the physico-chemical and 
biological characteristics of factor toxic for ame be and selected from culture 
of Pseudomonas fluorescens. Br u n n e r  (1957) pointed out to antagonistic 
activity of Pseudomonas fluorescens against the strains of Aeromonas punc- · 
tata and he underlined the role of both species in etiology of carp sepsis. 
-On symbiosis among bacteria and particularly on their synergistic activity
reported Ne n ck i (1892), Bu r ri and Stutz e r  (1894) - after
Ri t t e r  (1964). Furtherinvestigationswere widened and supplemented by
exemples of symbiosis and metabiosis among various bacteria strains by 
W a 1 1 h ii u s e r (1951 /, L a n d e n b e r g e r (1952) , R i t t e r
(1964).

Aim of this work is to determine the interactivity of strains of water­
bacteria of Pseudomonas, Aeromonas, Vibrio and Flavobacterium genus and 
an investigation of influence of the determined physico-chemical factors on 
antagonistic or stimulating activity of these microorganisms. 

MATERIAL AND METHOD 

For investigations used 22 bacterial strains of Pseudomonas, Aeromonas, 
� and Flavoba:.terium genus and their denotation presented in table 1. 
The strains of Aeromonas punctata Nos 1, 2, 3 and 4 and of Pseudomonas 
� I gr, No. 20 were selected from fresh water; Aeromonas hydrophila No .5 
and Pseudomonas �· I gr. Nos 21 and 22 were obtainedfrom freshwater fish. 
The remaining 14 strains selected from seafish. 

Used for culture of microorganisms was the meat broth and agar of 1. 5 per 
cent and O. 7 per cent at pH 7. 3. The bacteria selected from seafish were 
cultured on medium with 75 per cent addition of seawater. Investigated 
strains were incubated in temperature of 24°C. Numeral data of enclosed 
tables and diagrams present the average values of three experiments. 

An interactivity of microbes was determined by linearinoculations method 
according to H e a t 1 e y. Owing to negligeable results, the experiment 
was repeated according to F r e d e r i c q - L e v i n e method in modifi­
cation of K j e m s (K 1 i n g e, 1959) . The zone radius of bacterial growth 
or inhibition me.asured in mm. 

An influence of medium pH on microbes growth, on ability to generate fluo­
resceine, and on antagonistic or stimulating activity, examined by modified 
method of F red e r  i c q ._ Levin e (1947). Concentration of hydrogen 
ions in medium was determined potentiometrically and the presence of pigment 
noted in light of Wood. 

The presence of biologically active bodies in sterilized filtrates of 12-
-days broth cultures, determined by dilution m.ethod of quotient q = 2. This 
examinations were repeated on permanent medium of agar by "Lochtest" and
the results recorded after 24 and 48 hrs. 

To determine the sensivity of biologically active substance to higher tem­
peratures, the filtrates with bacterial cultures were subjected to tempera­
tures of 60°C for 30 min., 98°C for 15 min. and 120°C for 20min·. Biological 
:1ctivity of these filtrates was then determined by dilution method. 
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Ta ble 1 

Bacterial strains 

Author's Strains Denotation 
numbering 

1 Aeromonas punctata ED 112 Dr A.G. Kitschel� 

2 Aeromonas punctata ED 116 Low Temperature 
Research Station 

Aeromonas punctata ED 118 Cambridge 

4 Aeromonas punctate ED 119 

5 Aeromonas hydrophila NCMB 72

6 Vibrio ichtyodermis NCMB 407 

7 Vibrio sp. (luminous) NCMB 844 

8 Pseudomonas sp. I gr. NCMB 129 

9 Pseudomonas sp. I gr. NCMB 406 

10 Pseudomonas sp, II gr. NCMB 133 

11 Pseudomonas sp. II gr, NCMB 320 Dr M, S .. Hendrie 

12 P seudomonas sp.lll gr. NCMB 224 Torry Research 
Station, Aberdeen 

13 P seudomonas sp.111 gr. NCMB 322 

14 Pseudomonas sp. IV gr. NCMB 114 

15 Pseudomonas sp. IV gr. NCMB 130 

16 Flavobacterium sp. NCMB 244 

17 Flavobacterium sp. NCMB 249 

18 Flavobacterium sp. NCMB 251 

19 Flavobacterium sp. NCMB 257 

20 Pseudomonas sp. I gr. PZH 170 (PZH) State Office 
of Hygiene Warsaw) 

21 P seudomonas sp. I gr. Ch 101 author's 

22 Pseudomonas sp. I gr. Ch 108 author's 

ED = from collection of B. P. Eddy; NCMB = National Collection of Marine 
Bacteria; P ZH = State Office of Hygiene; Ch = from author's collection. 

To investigate the speed of antagonistic or stimulating activity, 0 .1 ml of 
24-hr broth culture of sensitive strain added to each 10 ml of sterilized fil­
trate. Further, at 30 minutes spacing, each 6.1 ml of such filtrate. was
diluted in relation 1: 10. From such dilution, 0.1 ml was added to each 4 ml
of O. 7 per cent agar and spread on agar medium. Results were recorded 
after 24 hrs,
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RESULTS 

Cross tests on interactivity of bacterial strains comprised 484 variants 
out of which 97, i.e. 20 per cent, proved biological activity. Antagonistic 
activity of examined strains appeared in 58 cases what amounts to 11. 9 per 
cent of all positive variants; highest activity proved the strains of Pseudo­
�� I gr. 

On permanent medium, the antagonistic activity was apparent as zones free 
of bacterial colonies, or as zones of distinctly weaker growth. The radius 
after 24 hrs ranged between 2 and 20 mm. Along the edges of such zones, 
usually appeared a line of more intensive growth (Table 1, Fig. 1, 2). The 
growth inhibiting properties were examined at the following microorganisms: 
5 strains of Pseudomonas �- I gr. in 54 variants= 93.2% 
4 strains of Aeromonas �. in 4 variants = 6, 8%. 
The. microorganisms proving antagonistic activity and the sensitive strains 
are presented in table 2. Particular sensitivity to activity of Pseudomonas 
� I gr. and Aeromonas �- proved the Flavobacterium �·, Vibrio �· and 
P seudomonas �. Ill gr. 

Growth stimulating activity on permanent medium was noted as zones of 
more intensive growth of bacterial colonie (Table 1, Fig. 3,4). This appeared 
in 39 cases what amounts to 8, l per cent of all positive variants (Table 3 ). 
Stimulating ability of microorganisms growth proved: 
5 strains of Aeromonas �. in 16 variants = 41. 2% 
2 strains of Pseudomonas �- II gr. in 6 variants 15 .3% 
2 strains of Pseudomonas �. Ill gr. in 9 variants 23. 1%
1 strain of Pseudomonas ..§.12.:. IV gr. in 5 variants 12. 8%
1 strain of � � in 3 variants 7, 6% 
The sensitivity for above-mentioned microorganisms proved the strains of 
Aeromonas �-, Vibrio �- and Flavobacterium sp. After 24 hrs of culture, 
the zones of more intensive growth attained the radius from 3.0 to 11 mm. It 
maybe worth noting that, all microbes of stimulating activity stimulated the 
growth of Flavo bacterium �. No. 18. 

The growth of defined Aeromonas �- and Flavobacterium �- strains was 
simultaneously inhibited by bacteria of Pseudomonas �· I gr. and stimulated 
by strains of Aeromonas �-, Vibrio �- and Pseudomonas �- II, Ill and 
IV gr. Particular sensitivity proved the strain of Flavobacterium �- No .19. 

Selected for further tests were the microbes characteristic of strong an­
tagonistic activity, viz. : Pseudomonas .3?. I gr. Nos. 9, 20 and 21, the sensi­
tive to their activity Pseudomonas � III gr. No. 12 and the most active 
growth-stimulating strains such as Pseudomonas�. II gr. No. 11 and Ae­
romonas punctata No, 1. The strain Aeromonas �- No, 4 was used as sensi­
tive. 

The investigations on influence of hydrogen ions concentration in medium 
on growth of bacteria proved that lowest pH value at which the growth ap­
peared for examined strains amounted to 6.0 and the highest 11.5. The co­
lonies cultured on medium of 6, 0 pH were not numberous, small, flat and de­
prived of characteristic light-grey pigmentation, while at Pseudomonas sp. 
I gr. appeared the traces of fluoresceine only. On m�i!,ium of 6. 5 pH, the 
growth was more intensive and at Pseudomonas �· I gr. , clearly noted the 
presence of green pigment. 



Antagonistic activity of Pseudomonas and Aeromonas sp. strains 

Sensitive strains Strains of antagonistic activity 

Aerornonas Pseudomonas 

Genus No. 
No, No. 
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1, 4, 5 - - 9
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Vi brio 
6 - 8 8 
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I 8, 9, - - -

gr. 21 - - 11 

II 
11 - - -
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Fig.1. Antagonistic activity of Pseudomonas sp. I gr. No. 9, 20, 21. 
Sensitive strain: Pseudomonas sp. III gr. No.12 

Fig.2. Antagonistic. activity of Pseudomonas sp. I gr. No. 9, 20. 
Lack of activity: Pseudomonas I gr. No. 22. 

Sensitive strain: Vi brio sp. No. 6 
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Fig.3 . .Stimulating activity of Pseudomonas sp. Ill gr. No. 12. 
Antagonistic activity of Pseudomonas sp. I gr. No 8 1 9. 

Sensitive strain: Flavobacterium sp, No. 17 

Fig.4. Stimulating activity of Pseudomonas sp. II gr. No. 11. 
Sensitive strain: Aeromonas sp. No, 5 
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Ta b le 3 

Stimulating activity 
of Pseudomonas, Aeromonas and Vibrio sp. strains 

Sensitive Growth stimulating strains 
strains 

Vi- Pseudomonas No. 

Genus No. Aeromonas No. brio 
11 III IV No. gr. gr. 15r.

1 2 3 4 5 6 10 11 12 13 14 

2 6+ - -

.

- - - - 6 5 5 7 

3 - - - - - - - - - -
-

Aeromonas 
4 4 5 4 - 3 4 - 6 6 6 --

5 3 - - - - - - 9 7 - 11

Vi brio 6 - - - - - - - - - -
-

17 - - - - - - - 4 5 - -

Flavobac-
18 4 5 5 5 5 5 7 6 8 8 terium 6 

19 - 10 8 9 5 8 - - - - 7 

+ = radius of growth inhibiting zone (in mm)

Highest growth of colonie and of fluoresceine generation was taking place on 
medium of 7. 0 to 8. 0 pH. Gradual disappearance of fluoresceine was noted 
from 6. 5 pH and gradually decreasing growth of strains noted from 9. 0 pH. 
On medium of hydrogen ions concentration of 10. 0 to 11. 0 were seen only th� 
traces of bacterial colonie growth and. was noted complete disappearance of 
pigment. 

Thus, was proved the essential influence of hydrogen ions concentration 
in medium on antagonistic or stimulating activity of microorganisms. The re­
sults obtained indicate that maximum growth inhibition for the examined 
strains of Pseudomonas � I gr. was taking place on medium 9f 6.0 to 8.5 
pH, while in growth stimulating activity - on medium of 7. 5 to 9. 6 pH (Fig. 1) . 

The investigations of antagonistic properties of bacteryless filtrates of 
broth cultures of bacteria Pseudomonas � I gr. proved that the filtrate of 
strain No. 20 inhibited the growth of the sensitive, ,microbe in dilution of 
1 :32. Filtrates of strain cultures Nos 9 and 21 totally inhibited the growth 
in solution of 1 :8. Weak antibiotic activity of filtrate No, 9 and quite strong 
of filtrate No. 21 appeared at dilution of 1: 16; minor activity of both these 
filtrates was shown in dilution 1 :64 and above. 
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Ta b l e  4 

Influence of high temperatures on antagonistic and stimulating properties 
of bacterial brothculture filtrates 

Filtrate Dilutions Sensi-
tive 

No. Temp. Time 1:2 1 :4 1:8 1:16 1:32 1:64 K strain oc min. No. 

60 30 + 
- - - ++ +++ +++ +++ 

9 98 15 - - + ++ +++ +++ +++· 

120 20 
+ 

- - - + ++ +++ +++ 

60 30 - - - - +++ +++ +++ 

20 98 15 - - - + +++ +++ +++ 12 

120 20 - - - + ++ +++ +++ 

60 30 - - - - ++ +++ +++ 

21 98 15 - - - - ++ +++ +++ 

120 20 - - - + ++ +++ +++ 

60 30 s s +++ +++ +++ +++ +++ 

1 98 15 s s +++ +++ +++ +++ +++ 

120 20 s +++ +++ +++ +++ +++ +++ 

60 30 s +++ +++ +++ +++ +++ +++ 

11 98 15 s +++ +++ +++ +++ +++ +++ 

120 20 s +++ +++ +++ +++ +++ +++ 

- no growth; :: growth traces; + weak; ++ mean; +++ strong growth·;
S stimulating activity. 

Stimulating activity of sterile filtrates of broth cultures was distinct, 
however, the spectrum of activity was not very high. The strain filtrate of 
Aeromonas punctata No.1 stimulated the growthof Aeromonas punctata No.4 
in dilution of 1:4, while the filtrate of Pseudomonas � 11 gr. No. 11 sti­
mulated the growth of the same strain sensitive in dilution of 1: 2. The in­
tenseness of biological activity of filtrate on permanent medium was distinctly 
weaker in comparison with activity of direct agar cultures of the respective 
strains. 

The investigation results on sensitiveness to higher temperatures of bio­
logically active bodies comprised in filtrates, are presented in table 4. It 
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Fig.5. Influence of medium pH on activity of Pseudomonas and Aeromonas 
species strains 

a. antagonistic activity
�----Pseudomonas sp. I gr. No. 9 
---- Pseudomonas sp. I gr. No. 20 
••..•...•.. Pseudomonas sp. I gr. No, 21 

sensitive strain - Pseudom.sp.111 gr. No.1� 
b. stimulating activity

_____ Pseudomonas sp. II gr. No.11 
-- __ Aeromonas sp. No. l 

sensitive strain - Aeromonas sp. No.4 

• 

ascertained, that only minor decrease of antibiotic and stimulating activity 
was obtained by heating to temperature ·of 6o0 c, by boiling under 98°c and 
by autoclaving under 120°C.

DISCUSSION 

The sea environment and its dynamic nature is characteristic for many in­
terconnected factors which influence the quantity and the composition of 
species of bacterial population. Therefore, it is frequently difficult to 
define any influence seperately for each of these factors, The variations of 
day and season, those deriving from geographical latitude, depth and from 
serie of other parameters, principally complicate the problem. For these 
reasons, the laboratory investigations with participation of microorganisms 
of sea origin, can not ensure many important moments which <:::ondition the 
maximum growth and full activity of. microorganisms. 

Performed investigations proved an interactivity of the determined water­
bacteria strains of Pseudomonas, Aeromonas, �, and Flavobacterium 
relating to their antagonistic and growth stimulating activity. Antagonistic 
properties of strains were seen as growth inhibiting zones of sensitive 
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bacteria; width of these zones was directly proportional to grade of activity, 
Towards antagonistic activity of strains of Pseudomonas �- I gr. (Pseudo­
monas fluorescens) indicated already G r a f (1958), L a n d e n b e r­
� (1952), Gu t h rie et al. (1965), Kr a s  i 1 n i k o v a  (1961), 
Ri t t�r (1964), Br u n n e r  (1957)and Kl i n g e  (1959).From 
accessible literature, no data can be found on direct stimulating activity 
within the microbes of genus Pseudomonas, Aeromonas, Vi brio and Fla­
vobacterium. In our investigations is proved that certain growth stimulating 
properties possess some strains of Pseudomonas �; II, III and IV gr. , Vi­
brio �· and Aeromonas �.: Particular sensitivity· to stimulating activity 
proved the Flavobacterium �. and certain Aeromonas �. It is peculiar, 
that none of strains of Pseudomonas sp. I gr. was sensitive to stimulating 
activity. 

Great probability exists that biologically active substances. generated by 
bacterial cells during their lifes are emitted into environment, or are re­
leased from dead-cells under lysis-process, diffuse into agar medium and 
exhibit an activity appart from their bacterial cultures. The presence of bio­
logically active bodies in sterile filtrates of broth culture of strains examined 
supports such thesis. An activity of these filtrates was, however, distinctly 
weaker from values obtained from direct culture of corresponding""strains on 
permanent medium. Probably, part of active bodies in filtrates was absorbed 
by bacteriological filters, Further investigations are to be performed to 
determine the origin and nature of active bodies. 

The strains used in our investigations were growing on permanent medium 
of pH from 6 to 11. Highest antibiotic activity proved the strains of Pseudo­
�� I gr. in acid, neutral or in slightly alcaliL environment (pH 6. 0 -
8, 0) . Maximum of stimulating activities proved the strains of Aeromonas � 
and Pseudomonas �· II gr. on decidedly alc�lic medium (pH 7, 5-9. 5). It is 
apparent then, that concentration of hydrogen ions in envi.ronment presents 
an essential factor in shaping the biological activi.ty of microorganisms. 

Obtained results indicate that fluoresceine is not the only factor respon­
sible for antibiotic properties of strains of Pseudomonas �· I gr, This is 
supported by fact, that in spite of pigment appearance only in traceable quan­
tities on medium of 6. 0 pH, the growth-inhibiting intenseness was distinct, 

From works of La n d e nbe rg e r  (1952) and K 1 i n  g e (1959) 
appears that, growth-stimulating and inhibiting factors generated by bacte­
ria, are of thermolabile nature. Our own results indicate to thermolabile 
nature of biologically active substances. By subjecting the filtrates to high 
temperatures (120°C) was eliminated the probability of bacteriophages acting 
as growth-inhibiting actor. 

Among the microorganisms in genus Pseudomonas, Aeromonas, Vi brio and 
Flavobacterium, which dominate among the bacteria of se.1 envi.ronment appear 
the strains which are the natural antagonists, or the strains living in sym­
biosis like in other environments. The antagonistic and stimulating activi.ty 
on determined water microorganisms, which is proved in our work, may con­
tribute towards wider and better recognition of their biological properties. 
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CONCLUSIONS 

1. Among the water bacteria of genus Pseudomonas, Aeromonas, Vi brio
and Fiavobacterium, are appearing the strains of antagonistic and stimulating 
properties. An 'ability for generation of active bodies and the sensitiveness 
proved certain defined bacterial strains only. 

2. Antagonistic activity proved the strains Pseudomonas �· I gr., while
stimulating activity - Pseudomonas�. II, III andIVgr., Aeromonas � and 
Vibrio � Sterile filtrates of broth culture of defined strains also proved 
the antibiotic and stimulating activity. 

3. The concentration of hydrogen ions in environment presents a vital factor
in shaping the biological activity of microorganisms. Highest antibiotic acti­
vity was appearing on medium of 6. 0-8. 0 pH, while stimulating activity - on 
7 .5-9.5 pH medium. 

4. The bodies responsible for antagonistic and stimulating activity proved
to be of thermolabile nature. 
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BADANIA AKTYWNOSCI BIOLOGICZNEJ WYBRANYCH SZCZEPOW 
BAKTERII WODNYCH RODZAJU PSEUDOMONAS, AEROMONAS, 

VIBRIO I FLAVOBACTERIUM 

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

Badano wzajernne oddzialywanie · 22 szczep6w bakterii wodnych rodzaju 
Pseudornonas, Aeromonas, Vibrio i Flavobacteriurn. W krzyzowych bada­
niach, nil 484 kornbinacji, wlasciwosci harnowania lub pobudzania wzrostu 
wykazalo 20%, w tyrn aktywnosc antagonistyczn5e przejawialo 11,5% a styrnu­
lacyjnq 8, 1% kornbinacji dodatnich. Stwierdzono, ze zdolnosc do produkcj 
cial czynnych i wrazliwosc na te ciala posiadaly tylko okreslone szczepy 
bakteryjne. Aktywnosc antagonistyczn5e wykazaly gl6wnie s zc;zepy Pseudo­
� sp. I gr., zas aktywnosc styrnulacyjn5e Pseudornonas II, Ill i IV gr., 
Aerorrionas sp. oraz Vibrio sp. Znaczn5e wrazliwosc na dzialanie antygoni­
styczne i styrnulacyjne przejawialy okreslone szczepy Flavobacterium sp. i 
Aeromonas sp. Wykazano ponadto, ze jalowe przesqcze bulionowych hodow­
li szczep6w aktywnych biologicznie posiadaly r6wniez wlasciwosci harnowa­
nia wzrostu szczep6w wrazliwych nawet w rozcienczeniu 1:34, a takze· po­
budzania wzrostu w rozcienczeniu 1 :4. 

Z przeprowadzonych badan wynika, ze istotnyrn czynnikiern rnajc1,cym wplyw 

na stopien aktywnosci szczep6w bakteryjnych jest st�zenie jon6wwodoro­
wych srodowis ka. Optymalna bowiem aktywnosc antagonistyczna wyst�powa­
la na podlozach o pH 6, 0 do 8, 0 zas stymulacyjna przy pH 7, 5 do 9, 5. Cha­
rakterystycznyrn jest, ze ciala odpowiedzialne za aktywnosc biologicznc1, ba­
danych szczep6w posiadaj5e cieplostaly charakter, 

l/IGCJIE.l(OBAHJ/lfl EL10JIOrWmGKOl1 AKTl/lBHOGTl/l OT,Z(EJibHblX 
KYJ!bTYP BO,Z(HbJX EAKTEPYlltl PO,Z(A PSUDO:MONAS, AEROMONAS, VIBRIO 

M FLAVOBACTERIUM 

P e s 10 M e 

l/lccJieAOBaHO B38MMOAeMCTBMe 22 KYJinTYP BOAHhlX 6aKTePHM POAa Pseudomo-

nas, Aeromonas, Vibrio M Flavol:Jacterium. B rrepeKpecTHhlX HCCJI8AOBa-
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HJ/lHX B 484 IWM6l1H8L\ll!HX CIIOCOO!!OCT]:,10 Topr.!O:lKemrn MJU! BOS0Y](,l(etil1H pOCT8 xa­
p8KT@p:Vl30B&i1IOCI, 20%, 113 KOTOpb!X aHTaroHYJCTM'J:eCKYIO awrl1BHOCTI, IipOf!Jl JIHJIO 
11 ,5��. a CTHMYJIJ1pymru;y10- 8,1% IIOJIO:lKMTeJII,Hb!X KOM6J!lH811,MVi. 

Y CT8HOBJieHO, l!TO crroc o6HOC TI, K rrpOJII3B O;z(CTBY 8KTJIIBHb!X Te JI lll llYBCTBJII-
TeJI:&HOC Tl> Ha 3Tlll TeJia ll!MeJI!ll TOJII,IW orrpe,ZJ;eJIBHHbie 6awrepl/!8JII,Hb!e I{YJil>TYPbI, 
AHT8I'OHll!CTMl!ecey10 8KTMBHOCTI, npOHBJIIJIJII rJiaBHblM o6p830M KYJil>TYP1I Pseudomo-, 
nas sp. I rpyrrrrbl, CTllIMJJIMpymru;y10 :lKe aKTlt!BHOCTl> - Pseudomonas II,III M 
IV rpynrr, Aeromonas sp.,a 8TK:lKe Vibrio sp. 3MaeTHYIO llYBCTBMTeJII,HOCTl> Ha 
8HT8rOHl1CT!/ll!eCKOe lll CTMMYJIMPYIO!l\ee ,ZJ;elfoTBl/!8 IIpOHBJIHJI!ll orrpe,ZJ;eJIBHHbie KyJ[I,­

Typbl Flavobacterium sp, M Aeromonas sp , Kpmie Toro ycTaHOBJieHO, -llTO CTe-
p,rn:r,Hbie \Q1'CJII,Tp8Tbl 6yJII,OHHoro pa3Be,l(eHMH 6MOJIOI'1'll!eCKM 8KTlrnH1IX KyJI:r,Typ 
ll!MeJI)/[ T8K:lKe crr'oco6HOCTI, TOpMO]Cemrn pOCTa KYJil>TYP' i:ryBCTBMTeJII,HblX ;1(8lKe 
rrpvr .pa s6aBJI8Hl1JII I: 34' a T8K:lKe BO s6yJK;z(eHJIIH pOCTa rrpi;I pa 368BJI8HM!ll I: 4. 

!/ls npOB8,ll;8HHb!X MCCJI8;z(OB8H)l[M CJie;z(yeT, 1J:TO CYll\8CTB8HHblM cpaKTopm1, MMe-
lOlJ1lilM BJIJ1HHl18 Ha CT8II8HI, 8KTl1BH0CTlll 6aKTep!18JII,HblX KYJ!I,TYP, HBJIH8TCH ROH­
Il,8rlTp811,lilH BO,I(OpO,ll;Hb!X MOHOB cpe;z(bl, T8K KaK OIITMM8,lII,H8H 8HT8I'OHJ/!CTJl[1J:8CKaH 
aKTMBHOCTI, Ha6JIIO,ll;8JI8Cl, Ha cy6cTp8T8X C pH 6,0 - 8,0, a CTMMYJIMPYlO!l\8H 
rrpv. pH 7 '5 - 9 '5. XapaKTepHb!M HBJIH8TCH TO' l!TO T8JI8' 0TB8TCBT8HHbl8 38 
6l'IOJIOI'M1J:8CKYIO aKTMBHOCTl, MCCJI8;1\Y8M1IX KYJil>TYP, :VIM8lOT TIOCTOHHHblJii T8pMMtrec­

JUI}i xap8KT8P • 
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