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(:) not been positive so far,

O

l'ikrobiolozia Vol, 23, np, 271-274, 195/

NONCELIMITAR NITRTFICATION
GROWZH OF CULTURES OF NITRCS3(G.L.0.A3 ASD FORIATION OF Cuil AUTOLYSAVES, by
A, A, Imshenetzkii and £, L, Ruban

Two steos are usually followed in studyine the biochemical conversion
- Vv 2

conditioning the activity of the microorpaniss, The characteristics of the

process causing living reproducing microbial cells, are {irst estsblished,

therefore, it is attempted to reproduce the sa

m

me process without cell precence

by the use of cultwre filtrates and fermentation preparates, I do not consider

the important successes of microbe physiolez, end biochemistry, the many con-

versions of carbon, nitrogen, sulfur and of other elements known to us as

much asz the basic studies of dynemic changes, resulting in microorganism

cultures, Proof of the fermeniative characier of a series of rrocesses have

Attempts to describe new feruments, on the basils of

tests with diseased microbe cells have been made at times, {(5). This is

herdly justified, since major differences between nicrobial culture tests

and experiments with disesses cells do not exist, Concerning fermentation

action we have a right to speak only after reproduction of a certain chemical

process in liquids, not containing microbes, Zarlier we ni'ten spoke of "extra-

cellular" fermentations or “extra-cellular" oxidations, Such a meaning cennot

be accevted as accurate, as it stresses ihat a given chemlical process takes

place outside the cells, the term "noncellular" fermentation therefore should

be given preference,

Sixty years have passed since 3, M, Vinosradoid (1) eompleted his brilliant

work on nitrification, Durinz this period, owr xncwledre of the blolony, the

spread end ecology of nitrification has been srcatly completed by new inforina=-

(:) tion., In contrast to this, the chemical process of nitrification -emains
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unclear, It is quite plausible that acidification from ammonia to nitrites

take: place in the presence of a number of fermentatives, however we know

nothing concerning them, Anong these the possibility of ammonia ncidificaticon

by fermentation, contained in nitroscmonas cells, would open & wide v.rspective

in studying the mechanics of the nitrification process, Research in pon-
cellular alcohol fermentation sufficiently shows the l~rce part it »lays in
clearing up the various steps,

Only one attempt is known to have attained nitrification in a nedium
without nitrosomonas cells, It was .conducted by V. L, Omelyanski {.), who
ground nitrosomonas cells with washed sand from the sea, and then added
distilled water and a solution of ammonia sulphate, Durinz these tests, he
did not observe ammonia reduction under the influence of the nitrificate
fermentative cell, and therefore came to the conclusion "that the chemical
activity of these microorganisms is apparently, indisclubly linked to its
living cell”, It should be added that Omelyanski's method is not above
criticism, The basic tests we-e conducted with nitrcsomonas cells from ex-
tremely old cultures (four month), the nitrificate cells before the grinding
had dried above sulfuric acid, which could not but affect the fermentative
activity,

In our research, because of necessity, we accumulated great quantities
of nitrosomonas in cultures, so as to have a possibility of obtaining an
active filtrate, not containing cells, Considering the great importance of
research methods mainly because a detailed description gives other scientists
an opportunity to continue research, this article is consecrated to a des-

criotion o. the methodical manner of operation, The results of the first
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serie3 of tests on noncellular nitrification w.11l be siven in the next

publicatinn,
GRCUTE OF NITROSGO.IAS CULITURLS

Rescarch was conducted with pure nit-osomoras cultures isolated Irom the
s0il, The wmethods of v re nivrosomonas cuiture production and tyses of purity
tests were previcusly deseribed (2, 3), 4n attennt was first made to obtain
a large cuantity of nitrative cells by placing them in a lc- : nunber of dishes
of gelatinous silicic acid, subsistance of Vinorradski's ninerzl media, The
jelly's surface was covered with a layer of chali, es usual, & simple tool
was used for placing lavpge nunbers of drons on the jelly surfuce, it sonsisted
of a type of cork stopper of large diameter, into which a l:urce nurber of »ins
had been pushed in a chess beard pattern, The cork with the pins wus sterilized,
the pin hegds were dinped in%o a live nitrosomonas culture, after which the
pin heads were brought into contact with the jeily surface, By this method,
a large number of jelly surfsce areas were seeded simultancous’y, It was to
be expected that hence the appcarance of zon.s of challk solution, increasing
in size, would thinly cover the entire jelly surface with nitrosomonas cells,
But from the large quantitles of nitrilicated cells obtuined by the method of
seeding jelly surfaces hed to be rejected, vecause zones vere Jormed only vhere
drops had been placed, cell deposits on the jelly were meajer, snd taking this
deposit from the jelly surface was extremely difficult, Far better results
were obtained with deep rtrowing nitrosomonas cultures in large flas.s, through
which air wes circulated, The cultures were conducted in 15-20 1 capacity
flasks, 3 1 of a nutrifyin: bacteria medium described below werc poured into

every bottle, The culture layer in the tottle reached 8-9 « 1, The bottles,




closed with cotton stonpers, were sterilized for 30 m at 0,5 atnm, The following
solution was used to replace Vinogradski's medium for nitrosomonss cultivation:
(N4, )50, = 2,0g; KpHPO, - 1,0g; ¥gSO, - 0,5g; WaCl - 2,0g; Fe30, - 0,47;
microelenental mixture (1180,, CuSO;, ZnS0, Alp(30;)3, SrClp, inSlp, NiClp,
CoS0,, TiCl,, KBr) 1 ml; 1000 ml of distilled water, J,0g completely ground
chalk; pH approximately 7,2 - 7,4, As secd material, 10-20 Asy 0ld nitroso.onas
culture was used, which had erown in & 200 ml, Erlenmeyer flask, The flask
contained 20 ml nutritive media, the conposition of which has been given atove,
The culture was inoculated at 24°, The contents of one flask, i.e,, 20 ml of
culture, were piaced in every bottle containing 3 1 of sterile medium, difter
insertion of the seed material every bottle was closed wivh a resinocus stopper,
through which small glass pipes were placed at 3-4 mi, not reaching the bottom
of the bottles, Alr penetrating through the tubes serated the cultures, 1he
air passage velocity being of 15-20 1 per minute, The penetrating air had
oreviously been subjected to sterilized tubes and cotton wool filters, The

air from the bottles followed short glass tubes, also penetrating the resirous
stoppers and furnished at the outside end with cotton wool filters, The culture
bottles were incubated at 22-2L° for 10~12 days, The culture level was marked
on the side of the bottle and sterile distilled water was pc iodically ndded

to offset evaporation, ?he presence of chalk was unfortunate, as it hindered
the results of cell production when freed of chalk, dilution of the chalk with
acids could harm the bacterial virulence, In connection with this an attemot
was made to grow nitrosomonas in a nutritive element without chalk, but in

the presence of a phosphate buffer (pH - 7,1 = 7,2), DBut under these conditions

nitrificate development was even worse, as chalk 1s necessary not so ruch as a
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neutralizer, as to produce nitric zcids,

Apharently, nitrificates develop more readily, by attachinzy to the flat

chalk particles,

During the course of work it was established, that inter-

ruption of culture acration, i,e,, air passaje throush the medium, even for

2-3 houra markedly cuts the intensiveness of nitrification develonment,

The

volume of air, passing through the culture durinz a minute,

srould as far as

possible be steady during the entire operation, Durins the nroziress of the

cultures quality tests of ammonia (liessler reaction) snd nitrite (Griss
resction), were conducted, After development compleiion the nitrosoworas
cultures were tested for purity by seediaz in meat~peptone media and micro-

scopically studying the deposit, taken from every bottle,

OBTAINING OF AUTOLYSATES, FRES OF BiaCUERIAL CLLLS

(:) after 10-12 days approximately 9 1 of licuid culture (from 3 flasks,

each containing 3 1 of culture) were £ilt ad through & Zeitz filter (of

13.5 cm, diameter) with a No, 3 filier membranc, The filter deposit was

washed with sterile distilled water until the smmonia and nitrate had vanished,

6«7 1 of wzter were necessary to do this, After this the filter aend deposit

were placed in a large sterile petri dishk, it was taken from the filter by

meens of a glass spatula, it was placed in a sterile agath mortar end was

carefuily ground with sterile glass dust for 30 m, The deposit, as was to be

| ex'ected, was largely composed of chalk and salt crystals (mostly of the

phosphate tyne), and a certain amount was composed of nitroscrones cells,

A usual deposit was of approximately 20,03, to which were added 0,5-0.3: of

glass dust (Shottov glass), 30 ml of sterile water was added to the ~round

derosit and after mixing it was placed in a dry, sterile Lrlonreyer flask cf
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100 ml capacity, The flask was closed with cotton wool stoppers end with
double cellophane caps, after which it was placed in an incubator at 40°
for 2/ hours, A certaln autolysis of the nutrificate bacterial cells took
place during this neriod, After one day the liquid with the sround deposit
was divided into two portions, UWith an aim to get rid of nitrosomonas cells,
a certain portion was filtered through a small Zeitz filter (35 o in diameter)
with an SF asbestos filter, The filter was directly connected to a sterile
container and the filtrate passed into s sterile Erlemmeyer fl-sk of 50 ml
capacity without decanting, Tests were conducted with the first nortion of
filtrate, used as a contrcl, to determine the nitric contents by the nethod
of colorimetry with Griss reactive, ammonia - by the vacuum elimination oro-
cess, and also evaluating total nitrogen contents by Xieldal's microrethod,
The second portion of filtrate, servine for basic tests, was placed at 37°
for 5 days and after this analogous determinations of nitrate, ammonia and
nitrogen were produced, By comparing numbers, received through analysis of
both test and control portions, one could list the changes in cmmonia and
nitrate contents which had taken place in the solution which did not contain
bacterial cells, The filtrate sterility convinced us of the seeding method
on meat-peptone media, and also on Vinogradski media for bacterial nitrifi-
cation, The latter was necessary, for one could have assumed, that {ilter-
able nitrosomonas shapes, passing through filter, could change to ve-etative
cells, which in turn could cause ammonis acidificetio.,

Autolysis filtrates, obtained through heterotrophic mieroor;anism culturcs
were studied as a further control element, Pseudomc.as sp,, musobucterium

rubrum and saccharomyces cerevisise cultures were grcwn for the latter, The
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microorganisrs developed in a peuri dish vith ..-A or with ecar~wash, The
microorganism deposit, growiny on the surface of the level nmedium, was tolen
and rubbed with sterile glass dust, The following tests and analvscs were
conducted in the samo way as with the nitrosomonas cells, In en ain to
simulate the nitrosomonas grewine conditions, Pseudomonas sp, were cultivated
in flasks, containing Vinocradski's medium, A further fzcet of normel cellu-
lar seeding, The ammonla end nitrate rcadings in the autoiysis filtrate,
ottained from heterotroohic bacterial cells, proved to te exiremely valueble,
&s the ammonia volume did not diminish as in nitrosononas cell autolysates,
but rose in proportion to the resulting decwinification, The aralytical data
concerning this nroblem will be riven in the r~1llowins numter,
COXCL3l 038
1, A lerge guantity of bacteria must be obtained if one is to comdlete

an autolysis with nitrifyin; bacteria,

2, UNitrosomonas growth in a dish with jelly does not mive the nossibility

of obtaining the necessary cell guantity,

3, Nitrosomonas develonmert in dcep ventilated culture conditions, allows

one to accumulate sufficient biolozicel masses in 10-12 deys for autolysis,
4, Tested and described method of comopleting the nitrosomonas cell

autolysis, independent Irom heterctrophic and nitrosomoass bacieria, = - 7




