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The measurement of biological activity in bottom deposit samples col
lected from Lake Balaton and from other water bodies was performed according 
to the methods by H o fm ann  and co-workers (1951 — 1955) in our laboratory 
(Szabó 1959, 1960). The criticism by Cla u s  and M e c h sn e r  (1960) in relation 
to H o fm a n n ’s methods necessitates to check against the inhibitory effect 
of toluene on the microbial growth in experimental samples. The experiments 
were started on the basis of two considerations.

The first consideration was that in the enzymological literature toluene 
is generally regarded as the best antiseptic to be given to enzym-preparata. 
By its presence the enzyme is not destroyed by microorganisms, or else the 
result of the test is not obscured by action of microorganisms on the substrate 
(Su m n er  and Som ers 1953, 57).

On the other hand it is well known, as regards soil metabolism, that a 
compound which normally does not affect a given organism grown in pure 
culture, might be highly inhibitory to the development of the same organism 
in soil. This may be explained by the stimulating effect of the compound in 
question on other organisms present in soil, which are highly inhibiting to 
the organism under investigation. Nevertheless, it has been also demonstrated, 
that a substance highly inhibitory to an organism grown in pure culture has 
but little effect on the organism developing in soil. This may be due to rapid 
decomposition of the substance in soil or to the development of resistant or 
adapted strains of the organism under study (Q u a stel  and Sc h o l e fie l d  in 

“Co lo w ick  and K a pla n  1957, IV. 341).

Material and methods

The experiments were carried out with two bottom deposit samples 
collected in the last days of October 1960 partly from under off shore water, 
partly from a detritus deposit near the shore line in the bay “Kis-öböl” in the 
neighbourhood of the Biological Research Institute. The samples were air- 
dried at room temperature and homogenized in porcelain mortar.

Invertase (saccharase) activity was measured according to the instruc
tions given by H ofm a n n  and Se e g e r e r  (1951). 10 g homogenized dry matter 
was weighted and, after addition of 2,5 ml toluene, the mixture was allowed 
to stand for 15 minutes. 10 ml phosphate buffer (pH 5,5) and 10 ml 20%
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sucrose solution were added successively. After 24 hours long incubation at 
37°C in thermostate the suspension was filled up to 100 ml, and the sucrose 
concentration was measured in its aliquots b y  a modified F e h l in g  method,
i. e .b j the iodometric titration of cupric ions remaining in Fehling-solution, 
after the reduction. The results obtained are expressed as titration differences 
existing between the samples and the blank ones. Control experiments, without 
toluene, were also made.

The microbiological test of samples was carried out by the usual agar 
pour plate method. Two different media were examined for suitability in these 
investigations. On bouillon agar certain microorganisms grew more rapidly 
than others, therefore the results based on the number of colonies are unreli
able. The mud extract agar, prepared from the lake bottom deposit 
proved more suitable for our purposes. Equal quantity of mud and lake 
water was autoclaved for half an hour. Thereafter the extract was filtered 
and 2 g KH2P 04 and 1.5 g washed agar was added per litre. The pH of this 
medium was adjusted to 7 with a few drops of 2N NaOH. Aliquots of suspen
sions used in activity measurements were mixed with this agar medium and 
were poured into P e t r i dishes. Incubation time was 24 hours at 37°C. The 
bacterial and fungous colonies were counted under a low magnifying stereo
microscope. All numbers are averages of at least five parallels.

Results and discussion

The results of countings of microorganisms and of the biological activity 
measurements are summarized in Table 1. The data of this table are very re
markable. The inhibiting effect of toluene on the microbial growth is undoubt
ful. The significant differences between the results obtained by Claus and 
Mechsner  and those, exposed in our Table 1 are explainable only by different 
physico-chemical nature of bottom deposits and soils used by them. It may 
not be disregarded that the activities in samples treated with toluene are 
slightly greater than in untreated ones. It is presumed that this increase is 
due to the well known modifying effect of toluene, chloroform or similar 
solvents on the permeability of cell membranes. It may be concluded on basis 
of these findings that, working with the method of H ofmann and co-workers, 
suitable results can be obtained only by sticking closely to the original pre
scriptions, and that the numerals can be used only for comparisons.

Summary

The effectiveness of toluene in blocking microbial growth and activity 
was estimated in two bottom deposit samples originating from Lake Balaton. 
According to the agar pour plate countings the toluene stops the growth of 
microorganisms not only in mud samples but also in agar plates. The saccharase 
activity measurements show that, due to the effect of ow toluene concentration, 
the activity will be slightly greater.

The findings show that H ofmann’s biological activity measurements give 
useful results only by adherence to the original instructions and, that the 
results may be used only for comparisons.
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Table 1 — 1. táblázat
N um ber of m icroorganisms developed on agar plates, and  saccharase ac tiv ity  in  bo ttom  

deposits of Lake B alaton w ith  and w ithout toluene trea tm en t
Balatoni iszapm inták m ikroorganizm us-szám a és szacharáz ak tiv itása  toluol kezeléssel

és anélkül m érve

Sample — Minta Treatment — Kezelés

^Number of microorganisms 
in one gramm of dry m atter 
Mikroorganizmusok száma 
egy gramm száraz iszapban Saccharase

activity
At the start 
Induláskor

After incubation 
Inkubálás után

Detritus 1. Sterile tap water 
Steril csapvíz

13,0 • 10« — —

Sucrose - Nádcukor 15,0 • 10« 18 000 • 10« 7,3

Sucrose -f- 2,5 ml 
toluene

Nádcukor -f- toluol
1,2 • 10« 0,9 • 10« 8,0

Detritus 2. Sucrose 10,6 • 10« 16 400 • 10« 3,6

Sucrose -)- 1,25 ml 
toluene 3,0 • 10« 3,7 • 10« 5,3

Sucrose -f- 5 ml 
toluene 0,7 • 10« 0,6 • 10« 3,9

Bottom mud out of the
Sucrose 0,7 • 10« 1 800 • 10« 0,1

off shore water 
Nyíltvízi iszap Sucrose +  2,5 ml 

toluene
0,3 • 10« 0,3 • 10« 0,1
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A TOLUOL GÁTLÓ HATÁSÁNAK VIZSGÁLATA AZ É D ESV ÍZI F E N É K Ü L E D É - 
K E K  BIOLÓGIAI AKTIVITÁSÁNAK M ÉR ÉSÉN ÉL

Szabó Ernő, F . Kalkó Zsuzsa és Felföldy Lajos 

Ö s s z e f o g l a l á s

Édesvízi üledékek mikrobiológiai jellemzésére H o f m a n n  talaj-enzim ológiai m ód
szerét kezd tük  el alkalm azni. A m últ évben Cl a u s  és M e c h s n e b  b írá lták  ezeket a m ód
szereket, m ert kísérleteik szerint a ta lajm in tákhoz ad o tt toluol nem  gátolja a m ikro
organizm usok továbbszaporodását, te h á t a k ap o tt ak tiv itás a bizonytalanul szaporodó 
m ikrobák te ljesítm ényét tükrözi. Meglepő eredm ényeik ellenkeznek az enzymológiai 
irodalom  számos adatával, ahol a to luo lt m in t a  leghasználhatóbb antiszeptikum ot 
széles körben alkalm azzák. Meggondolva azt, hogy egyes gátló anyagok m ásképpen 
h a tn ak  a term észetben vagy a ta lajm in tához keverten, m in t in  v itro , és hogy em ellett 
a  vizsgált ta laj- vagy iszapm inta tulajdonságai is szerepet já tszhatnak , kísérleteket 
á llíto ttu n k  be néhány iszapm intával a  kérdés tisztázására.

A légszáraz iszapm inta 10 g-já t H o f m a n n  és Se e g e b e b  m ódszerével 2,5 ml 
toluollal ita ttu k  á t, m ajd  negyed óra m úlva 10 m l 5,5 pH -jú  foszfát puffert, 10 m l 20%-os 
nádcukor o ldato t ad tu n k  hozzá és jól összerázva 37 fokos te rm osztá tban  inkubáltuk  
24 óra hosszat. A lebontás fokát a m aradék cukor jodom etriás mérésével h a tároz tuk  meg.

A  mikrobiológiai v izsgálatot a  baktérium szám  m eghatározásával végeztük iszap- 
füzetes ágár lemezen. M inden m eghatározás legalább öt számlálás átlaga.

A z 1. táblázat-hói a  to lu o l  sz a p o ro d á s -g á tló  h a tá s a  b iz to s a n  k i tű n ik .  Cl a u s  és 
M e c h s n e b  e r e d m é n y e i t  az  á l t a lu k  v iz s g á lt  t a l a jo k  p o n to s  is m e re té n e k  h iá n y á b a n  h iá b a  
is  p r ó b á ln á n k  m e g m a g y a rá z n i , d e  v a ló sz ín ű le g  a  m in tá k  f iz ik a i-k é m ia i  k ü lö n b sé g e  k ö z t  
k e ll  a z  o k o t  k e re s n ü n k . Ig e n  fe ltű n ő  az  a  t é n y ,  h o g y  a  k is  m e n n y isé g ű  to lu o lla l  k e z e lt  
m in tá k  a k t iv i tá s a  m in d e n  e se tb e n  n a g y o b b , m in t  a  k e z e le tle n e k é , a m i t  a  to lu o l, k lo ro 
fo rm  é s m á s  h a so n ló  a n y a g o k  p la z m a -p e rm e á b i l i tá s t  m e g v á l to z ta tó  h a tá s a  o k o z h a t. 
A  HoFM ANN-féle m ó d sz e re k n é l t e h á t  n a g y o n  k e ll ü g y e ln i az  e lő írá so k  p o n to s  b e t a r t á 
s á ra ,  az  e re d m é n y e k  p e d ig  c sa k  e g y m á sk ö z ti  ö s s z e h a s o n lítá s ra  h a s z n á lh a tó k .
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