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STVPLE YETHOD FOR THE CONTINGOUS CULTURE OF MICRO-ORGANISMS

IINDER STATTONARYT CONDITIONS

{(Followire is a trarslation of ar article by V. A, Kordyum
ir the Ukrainian-languzee periodicai Mikrobiologichriy
7hurral (¥icrobiolorical Jourral) Vol. XXITI, No. 2,
Kiev, 1961, paces 73-7%)

Yearly all basic methods for sustainirg microorganisms in a culture
create so many sharp differences from the conditions of existence in
natural substrates that the majority of the bhacteria, fungi and even
actinomycetes, when they are kept ir the laboratory, sharply alter their
vhysiology ard morpholomy, degenerate, and, in a number of cases, die,
This is explainable by the unnatural composition of the feeding medium
ard stapgnation. The cause of the latter condition is the extemuation
of tne feedirg medium and accumulation of waste products,

Staymnation chenomena cante éiiminated only by continuous cule
turirg, Contirmuous, or flow, culturing was first developed by the Soviet
investipator, Ut'onkov, A distinet feature of this method is the con=
stant renewal of the medium in the vessels where the growth of the micro-
organisms takes place, Simultareous with the ;ddition of the fresh
substrate, a vortion of the old culture fluid and a certain amou~t of

cells are voured out., This ensures the continuous development of the
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~ po .alation or a fresh medinm vwithout a considerablz amsunt of waste
oroducts. . —ee
Cortiruous cultures are row widelv used in microbinlory, Howsver
this method his some substartial defects: the complexity éﬁ~ c.mber-
- someress of the aoparatus and the recessity fer the systematic irsmection
of its overation. Tr addition to this, the possibility of contamina-
tion ircrenses, |

The simplest apparatus for contimuous culture is made un of
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three vessels, mounted on ary tyre of support. Thiree or four or even
more compact apparatuses cou’d not be placed in a thermostat, while
ten of them would occupy the entire volume of the thermostat chamber,
As regards the construction of the apparatus, ore apparatus can occupy
a whole room ard woild require two or three service personnel units.

A1l of this leads to the fact that even laboratories using the
continuous culture method have only several sets of apparatus. -Parallel
repetitive tests are absert; revorts on research variations are at a
mirimum,

For just such reasors we undertook the task of chan~irg the con=-
tiruous culture techrinue so that the operation by this method would
rot be any more complex than the work with Petri dishes. The theory
of the continuous method is this: microorganisms in a compact feeding
medium, upon beiry sown at one point, prow locally and create colonies.
In a diluted medium growth occurs over the entire area and it is too
rapid, Tn second case rapid propagation of the cells occurs due to
streams of liouid, in the first part of which propapation is rot ob-

servable. Ir addition to this, rapid culture in a diluted medium can
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move abeut actively; in a compnact one, only individual varietiesare

capab?g 6f movirg about or the surface (at low concentrations of agare
agafﬁgf . |

Aﬁetﬁe§b the compact ard diluted media there is an unnciiceable
sc?le of movements through the semi-liouid substrate. The growth of
or%anisms 1n:semi-1inuid media uoor sowing in one place takes a snher-
icél gnhane since the prowth process rocs downward without an increase
of ¢cells by ;treams of linmuid., Ir this ca-: the individuals contimious-
1y ml%inly ir the volume of the medium and grow in a new portion of the
fresh‘éubst}ate. However, wher a large biomass has grown, divisions of
the ffesh meéium nearest it are saturated with waste products,

The picture changes when the shape of the vessel is changed, If
the semi-lianid agar feed overflows alorg the tube placed horizontallw,
then the effect of the biomasses on the neighborirg divisions ofthe
medium will be weaker (Fig. 1). This is explained by the fact that
surface groﬁth occurs more rapidly than growth dowrward., As a result,
vhe substrobe which has germinated will have a mowed-down appearance,
while the ccll; nearest the edea of prowth fird themselves urder the
lesser effectrof the waste products of the biomass than int he previous
case,

The diffusion of metabolites can be even more sipnificantly
lessered, A dividinp wall should be placed across the tube to accom-
piish this, but in such a way that they do not touch the surface of
the substrate f?iz. 2).‘

Te vourg growth divisions (in the form of wedre) will ba
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almost completely isolated from th- basic biomass, But sinee diffusion

“is directly promortioral to the area threurh which it occurs, then a

thir £film of the medium which nasczs over the dividirp walle practically
comrletely exciudes the effect of the wiste nroducts or the vourcest cells,
As a resnlt we can contain the cortinuous vroparation o cells ir» = fresh
mediur without the complex flow system. Whereas ir the classical scheme
the fresh medium is brought to the cells which are pronagatirg, then ir the
provosed variation the cells themselves grow towards the urdistrubc = feeding
medium,

The vessel for culturing cells canbe made easily from glass tubing
in which the dividing walls are oressed in the middle of the lower vart
of the divisions (Fig. 3), The ends of the tubc are angled, This offers
the possibility of selecting material from ary place in the tube with a
small spatula, Seeding cant e done in the first 6ompartment (on either side),
and after a certain period of time the culture grows over to the other end
of the tube,

The rate of increase of the microbes will vary, deperding on the
microorgarism and the comnactrness of the semi-liquid medium,

Thus, or a must cortaining C,5% apareagar Asp. niecer moved 552 mm

ir 115 days, having an average daily speed o 5 mm. As. chrocooccum C..

Ashby'!s culture containing 0.3% agsr-apar had a considerably groater sveed-
- on the averape of 23.6 mm ver day, and hence it was recessary to resow
it mare frequently.

Coetioral tubes canbe used to study the rules of provagation of

microorganrisms on the surfsce of a feedirg substrate, These investi-
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rpations have rob been comnleted sut 2lready tne moterial obta‘red come

rels arew tno re-evalustion of tnis index, Thusin the usuval feeding

media Bon, mycoides vrogapgates well on the surface, but B, pzodigiosum |

creates small, strictly losol colories, Upon decressirg the compactness
of the subsirate the rate of prowth of the first batch of culture does
net charee very much wheréas the front of the growth »f the secord batch
moves alorg with a2 rate of several centimsters per day.

Other experiments can be corducted in sectional tubes, fa example,
for adzpti-g the culture to varions vhysical, chemical and biologiesl
agents,

Irn cur ovmn exverimerts the most suitable were tne tubes bent at an
acute arple (Fie, L), Theyare steblc and samples can be drawn from them
cuite easily, However, one of the most valuable elements is the selection

£ the reaquired concentratior of agar-agar, Wewrked on Chirese agar-
;gar ard used a 0,2-0.5% solution of it, In this connection, greater
concentrations were used for funpi ard lesser for bacteria,

The simnle construction of the device offers the possibility of
conducting experiments with many problems in any laboratory, and as a

solution for ary needed corntirucus culture,
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