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INTERECTION OF FLUOROGENIC SUBSTANCES WITH VIABLE
" AND WEAT=-KILLED CELLS OF MICROORGANISMS "

A simple method is presented for an effective estimation
of biomsss of microorgenisme in their natural environment on
the basis of @ fluorimetric sessurement of fluorescein dia-
cetate hydrolyeis by living cells contained in & sample.

 The question “How meny microorganisms are in a given sample?”

is easy to answer only in a case of pure culture, With mixed
communities, which is the usual case, however, tha problem bo=
comes exceedingly complex, This ie because wmicroorganisms are
extremely diverss, end the methods used to enumerate one group
of microorgsniss may be inappropristes for enumeration of anothsr
group [1].

It hes been found by Ro tmen end Papermaster
[2] that diacetste of flueresceine (oF), which 1s not fluore-
scent, was hydrolyzed in living memmalisn colls to give fluore-
scein, which occuinulatod intracellulsrly and wae readily detec-
ted by 4ts fluoreecence, L 4 o 15N

Such 8 beheviour characterize fluoragenic substances [3].

The aim of the present peper was to examine if DF  can be
used in determinetions of the viable biomass of microorganiams,

In the peper the followinrg systems n;th'uiérerg;ntghsé“

1) unicelluler algs - monoeulture of Chlorells pyrenoidosa,

*Ihis study was carried out under Project No M.R, 11.7.2.
coordinated bY‘ZhO Department of Plant Physiology im Cracow  of
tho'Fbllqh Academy of Sciences, - e 5

Cpaen)



iz28 J. Grabowski

2) filamentoues slga = monoculture of Nostoc sp,.,

%) microorgenisme of surfice reservoirs = semples of pond waw
ter, ‘
4) soil microorgenisme ~ watar extracts from the soil, and
5) microorganisme of activeted iludgo~- samples from sewage
purification plent; have been investigated,

The effect of environmental conditions: pH of the eemple, 1o~
nic strength of the buffor end substrate concentration, es well
as the reaction time, on the intracelluler hydrolyeis of DF for
the above mentioned systeme has been studied.

Results
——————————}

Figure 1 presents an example of the dependence of the fluore-
scence intensity (registered at 525 nm) of the intracellularly
released fluoresceine on the reletive concentration of vyigble
biomsss, The seme linear dependsnces have been gbserved for ot-
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Fig. 1. The relation between the fluoresceine fluorescence (the

product of the intracellular hydrolysis of diacetate of fluoresc-

ceins) and the relative biommss :oncontrotton,of soil microorge~
nisms .

Zwigzek pomiedzy fluorosconc;!'fluoro.cotny (produktu wewngtrzko=
mérkowej hydrolizy dioctsnu fluoresceiny) a wzglednym stezenien
biomasy mikroorganizméw glebowych . i
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her eystems studied, provided the concentretion of DF wes kept
to be in excese to the concentration of intracellular esterasss
(that are resposible for the hydrolyeis of OF),

Such & linear dependence was revealed for the biomsss concenw
tration in the region from a fraction to several hundreds of ug/
/ml,

Heat-killed cells of microorgsnisme did not show, practical-
ly, any signal of fluoresceine flucrescence.

' The observed in experiments time dependence of the fluoresce=~
ine fluorescence signal is examplefied by Fig., 2.

Environmentel conditions, especially, pH of solution, influe~
nced the efficiency of intracellular hydrolynta of DF  very much
(seo Fig. 2),
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Fsg. 2. Time dcpondaneoo at various. pH s, of tho regiatorod :19-
nal of fluor.oconco in & cese of pond water nauplos

ZAloznoié czasows rejestrowsnego oyznalu fluorotcencji w réznych
uartoéetu pH, w arzypadku probok nody ctauonoj ’
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For pH above 7.0 some spontaneous (without the participation
of esterssas) hydrolysis of DF have been observed.

Conclusions

on the ground of the obtained results it seems that diasceta-
te of fluoresceine offers sn effective and simple method for ru~
tine determinations (or monitoring) of the viable biomess of mi-
croorganisms in their natural conditions (ponds, lakes, rivers
or biochemical reactors).
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ODOZIALYWANIE SUBSTANCII FLUOROGENNYCH Z ZYWYMI
I INAKTYWOWANYMI TERMICZNIE MIKROORGANIZMAMI

Przedstawiono prostg metode oceny efektywnoj bionno¥ mikro~
orgenizméw w ich naturalnych drodowieksch nes podstawie fluorome-
trycznege pomiecu hydrolizy dioctenu fluoresceiny przez iywe ko
mérki zawarte w prébee, ‘ ‘



