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THE USE OF THE KME-THOD OF REDUCTION OF =THYLENE BLUE
FOR THE RAPID DETERMINATION OF THE LIVING BACTERIA COUNT

WHEN GROWING THE PLAGUE MICROBE BY THE DEPTH YMTHOD IN THE
REACTION TANK.

By
I. V. Lisk~jna (Saratov)

pp. 209-274.

-n the preceding work we showed (1960) that the method

developed by us for the determination of living microbes in
the anti-plague vaccine, based on the rate of reduction of
methylene blue by the plague microbe, enables us to determine
rapidly and with sufficient accuracy the l•ving microbe count
in the vaccine suspension according to the time of discolora-
tion of the pigment.

In the present study we used the above-mentioned method
for the control of the living microbe count in the process of
cultivation of the vaccine strain of plague microbe by the
depth method in the reaction tank.

As a material for tne research we used samples of the
microbe slurry taken fro-.. the reaction tank in which the YeV
anti-plague vaccine was grown for the developmentoftechnolcgi-
cal rules of the production of dry living vaccine, conducted
by the collective of workers of the "Microbe" Institute under
the guidance of Prof. N. I. Nikolayev.

rne culture of the plague :.icrobe (the YeV strain) was
grown 24-72 s>.o in 500-liter reaction tanks at 20-280C with
aeration an-eo.unical mixing of the culture medium (360 rpm).

The inocu>um was the 22-hour culture, grown on the
Huttingecr bouillon under aeration condition. Per 1 milliliter
of tne t'i~nt medium not less than 300 million microbe cells
were introoc.ed, according to the GKI [Gosudarstvennyy Kontrol'
nyy insto~: YoAitsinskikh Blologichesklkh Preparatov Im. L. A.
Tarasev!rna; S'tate Control Institute of Midical Biological
?reparatlor.s inr Z. A. TaraLevich -- SCI] standard of cloudl-
ne Z;ýý. Every three nours samples were taken from tne reaction

tark, and In tneze samples the pH, optIcal and biological
microbe concentration and the reduction time of methylene blue
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wer' tr..... :. 'ach zanpne was controlled for the net
yn ex•nin.. the Gr...-t•r..e snears, as ,.-ell as sowing

,:.n control r r.tnedla plates, bevelled agar, and
se~-liuid agar). The biocloical concentration of the slurry

-dternined by the cu turdL nethod adopted in the production.
,n. estimnate of ti:.C of reduction of methylene blue by the

,icroce slurry is described in t:e preceding work.
Ey the above-nerotloneth . ethods we performed a relative

actrnina;on of the living :ricro-e count in growing of the
olag'ue ai,-robe in :.-uttinsrer's boullon; in the same boullion,

b ;t'th ar. additio.al nutrltion with glucose; and in the
so'ulion made from casein fermentatlon hydrolyzate.

'e have shown that in the process of growth of the
p-ague microbe in E-uttin.er's boullion there is a direct
correspondence between the discoloration rate of methylene
blue and the living microbe count in their determination by
tne cultural method (Fig. 1).
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time of met.ylene blue and ;.e liv..n.. microbe count, determined
by the cultural metnod, wh_-ich cnabled us to estimate the living
microbe conternts in individual samples from the reaction tank
by the time of dicoloration of methylene blue only.

In subsequent experiments we verified the feasibility
of thn method proposed by us in the cultivation of the plague
microbe in Huttinger's boullion prepared .ith a phosphate
buffer w-th the additional glucose nutrition of tne :ulture
in the grcwing process. Tne glucose was added every hour in
75 ml portions of the z3j solution, or continuously, 30-60
drops per minute by means of a dropper built-in the reaction
tank according to 1'. V. Altukhov's method. In the first,
intermittent, aeition of glucose to the volume of the nutrient
medium a total of 1% glucose was introduced during the entire
growing period, in :ne secord, drop method, -- 0.5-1%. Taking
into consideration that the additional nutrition with glucose
at t•.m•e resultcd in a considerable lowering of pH (below 7.0)
the latter was rigidly c-ntrolled.

Since glucose iz d&hyarated by the plague microbe, it
was to determi.e is ffect In the additional
nutrition of the culture, on the relationship established by
us in the Ind-cations of liv_,.g microbe counts in the samples,
determined by the cutur methou and according tD the reduc-
tlon time of .ethyen bLue.

In Fig. 2 ;aacc of the experiment in which
glucose was a y t n :tnoj afte-r 24 hours of culti-
vation. No in creaction of the medium toward
acidity was os-rc-,;-ing of the culture (pH
7.3-7.9), n ondica o ete utilization of the
glucose adaa. n sarple• ta ;n before 3h hours of culture
growth, there was a fýl' ocrre.pondonce between the living
microbe count eterinsy zn cultural method and according
to the reduction tir e f 'etnlen- blue. However, after that
time a larser livin. o count began to be dýetrmined,
tnan accorolng to the aLrcoioratron ti.e of methylene blue.

. cause for this may be in the fact that microbes
after 30-36 hours of grrwtn become appreciably saaller than
_ :e. cedn•, samples;. Lutor..,nIni the con2•nt~cszcn of s ch
7.1crobes according to tne SCI encral-purpose ;ta:.aard of

louiness, we actually lowerec the true microe count in the
given samples, since •n the suspension with the same degree
of cloudiness tnere are always more small microbes than there
a'c large ones (Flkh.O.,. 19.0)

Thus we porrm.itted an inaccuracy in the computation of
tne percentage of livIng microbes in tn% slurry, Increasing
it accordingly (tne percentage of living microbes Is the
ratio of the number of colonies grown to the total nunser of
scwn- microbes, determined by the standard of clouGlness).
Indeed, in samples from the reaction tank after 30-30 hours
of cultivation of the plague mlcrobe, a very high living
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Con~qu~n2.yt~-~~of o:' rccffý'Iclcn of -.ethylene blue
ca-n bcused _nzer: Lndutrlal condaltbors for the deternirnation
of tne li'vlr'gnlco count in th'e proceszL of cultivation of the
vaccin~e straýr. of the zlagýue microbe. Th.eroby it beccmes
possible to control tn utvanntn ,r.;cessary for t~
production of the 2I gest amount of biomazz whe.ýn usinZ varl'o'~.:-.
n~utrient medla und-c: the ccnd4LtIcns of deptn grrowth Inl reactiaon
tanks.

C OX CLUS i101 OS!

l.Thore is a diract _cc es'conde:nce between the living
,:.crobe count deter-nlred by the -cultur I met-hot, and the
disc olorat~on rate of methyle1na bl-ue at 1ndivid,.:al phases of
zrowe.tn of tne zmgu ncroble in the reýaction tank.

2. Thre mnethou of ro.uctfon of nath-ylene blue can be
used- for the rarid determnlnaticn of livir;, microbes In the
.,roce~z3 of g;rcwt- of tha plazue microbe In a reaction tank
under the aerAicn condItfon~s. This enables us to control
the time neces-sary for obtain~fng the largest yield of the
b Iorr,.a s s.

3. The additional nutrition of the plague miicrobe with
glucose i.n the process of growýth of the plague microbe, which
results in a sharp decrease of pH of the culture medium,
disrupts the established direct correspondlrnce between the
discoloration rate of methylene blue and the living microbe
count, deternlined by the cualtural method.
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