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THE USZ COF THE MZTHOD CF RZDUCTICN CF METHYLENE BLUE
FOR THE RAPID DETERMINATICN CF THE LIVING BACTERIA COUNT
WHEN GRCWING THE PLAGUE MICROBE BY THE DEPTH METHOD IN THE
REACTION TANK.

By
I. V. Liskina (Saratov)
pp. 209-27L.

In the preceding work we showed (1950) that the method
developed by us for the determination ¢f living microbes in
tre anti-plague vaccine, based on the rate of reduction of
methylene otlue by the plague microbe, enables us to determire
rapidly and with sufficlent accuracy tre living microbe count
in the vaccire suspension accorcding to the time of discolora-
tion of the pigment.

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

AS a materizal fcr the research we us:d samples of the
microce slurpry taken from the rcaction tank in which the YeV
anti-plague vaccine was grown for the development cftechnolcgi-
cal rules of the productior ¢f dry living vaccine, conducted
by the collective of workers of the "Microbe" Institute under
the guidance ¢f Prol. N, I. Nikolayev.

Tre Culiu ¢f the plague microke {the

Y strail 3
grown 24-72 nous 500-11lter reactlion tanks at 20-28°C with
aeration ard mecrnanlcal mixing of the culture medium {3090 rpm).

The Irncculum wae the 22-hour culture, grown on the
inger toulllion uncder aeration condition. Per 1 milliliter

Hute
of tne nutrlent medium not less than 300 million microbe cells
were intrciuced, according to the GKI [Gosudarstvennyy Kontrol!
ryy institwt Mzditsinskikh Blologicheskikh Preparatov im. L. A,
Tarzcevicrz; Siate Control Institute of Midical Bioclogical
Preparatlons imenl L. A. Tarasevich -~ SCI] standard of cloudi-
ress

Zvery tnree hours samples were taken from the reaction
tarnk, and In tnese sazmples the pH, optlcal and blologlcal
microre concentration and the reduction time of methylene blue
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were determined. Zach sample was controlled Jor the net
Srowin Dy exemining tne Grom-tinted smears, as well as sowing
¢rooconirol nuirlent redia (azer plates, tevelled agar, and
cemi-liqulid agzar). Tne bilclcgicazl concentration of the slurry
Wil determined ©ty the culturd metrced adcepted in the producticn.
Tre estimate ©f ting of reductica of methylene blue by the
micrcge siurry Ls descritbed In the preceding work,

By tne atove-mentliloreld methnods we performed a relative
ce nation of tre living micrcte count in growing of the
jo gt crobe In Huttingzer's poullion; in the same boullion,
oa an additlorel nutriticn with glucose; and in the
Teu made frem casein fermentation hydrolyzeate.

nave shown that in the process of growth of the

plague microbe in Huttinger's oscullion there is a direct
corresporndence between thne discoleration rate of metaylene
blue and the living microcve count in their determination by
tne culturzl method (Fig. 1).
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time of methylene blue and Lie living microbe count, determined
by the cultural metncd, which enabled us to egtimate the living
microbe contents in inalvidual szmples from the reaction tank
by the time cof discoloraticn of methylene blue only.
In subsequent expgeriments we verifled the feasibility
of th= meth0u proposed by us in tne cultivatlon of the plague
19
-

microbe in Huttinger's poullion o“cpa"ed with & pnosonate
buffer w.th the additional glucose rutrition of tne cultur

in trne growing process. Tne zlucose was added every hour in
75 =1 portiocns of the 434 :olu ion, or continuously, 30- oO
drops pcr minute by means of & “wopoe“ built-in the react

tank according to M. V. Altuknov'!s method. In the first,
intermittent, aclition of zluccse to the volume of the nutrient
medium a total of 1% glucose was intrcduced durlngzg the entire
Irowing per lcd, in :ne secccrd, crop method, -- 0.5-1%. Taking
into consi ceration tr.at the acdditiornal nutrition witn glucose
at times resulted in a2 consideraple lowering of pH (below 7.0)
the latter was rigldly c-nirolled.

Fl

Since glucose 1i: c;ﬂ"c“"*ed by the plagues microbe, it

wis important Lo determine ltus effect in the additional
nutrition of the culture, on tne relationshlp established by
us in the indicatlions of living microbe counts in tne samples,
determinied by the culilural metnoa and according to> the reduc-
ticn ti ; r. o.ué.
(o aiduce results of the experiment in which

Zluccse wa TV Tav Grop metned after 24 nours of culti-
vation. e oin Lne reaction of the medlium toward
acidity ved curin_ wng growing of tne culture (pH
7.2=7.9), wnlen indlcaiea ine complete utilization of the
glucose acdced. In samplel tuden tefore 20 hours of culture
growth, thore wos & full cerrocpendence between the living
microve ccunt determinea Ty tng cultural method end according
t¢ the recduction time o mectnylenc bluz. However, after that
time a larser living mlcrdoce count tegarn to be determined,
Than according to the alsceloration tlime of rcthjlene olue

T..x cause for thls may ve In the lect microbes
arter 30-30 hours cf growth teceme apprecia Zller tha
In preceding samplec. Dutermining the conn c¢n of such
T..crcbes according to tne SCI mencral-purpo card of
cloudiness, we actually lowered the true nmi ount in the
Siven czmples, since In the cuspensicn wlitn ame degree
¢l cioudingss there arce aiwiyse nore small mic tnan there
arz large ores (Fixnman, 1935035,

Tnus we permitied an inaccuracy in the computation of
e perce.;a e of living micribes In tne slurry, increcasing
it geccordlnziy (tne percentige of living mliercbec ls the
ravico of tne nunmber of cclcnies grcwn to trne totil rnumoer of
SCwI. microkes, aeuermireu ty the standard ol cloucin;ss).
Indeed, in samples from the reaction tank after 30-30 hour
of cultivatlion of the pla microbe, a very nigh living
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lere blue; 2 -- living microbe

¢ suspeéncsion; X =-- addition of

ucoce.

ropes; (B) Recduction time of
Hours of culctivation.

cou., == .0G5,., and nore Trequentiy -- 130-140%, was
nel L0 oLne culture o o the cultural
moy Lo oLvolced <tnh the SCI
2 o) Llouwzinzos C were used.
loouLnze wne ¢ Zscocloration
TelLS .o LLuE Lo boo u“L, ceter-
Jovhee wlwWlinio, o ed ceurse of tne
Cusiivaililon Llng Wf Tag filguwe mierono in tne reaction
Crnoownc ciner nand, tno alescclicration time c¢f methylene
< - bt or Z:zpend on tne inaccuracy of
c tration, zirce it was
ted 1o L rilllon according
in tnls suspcneion a some-
L pilllon) was sresent,
Clu not have a not ceaole
Winrlene tiae,
alllerence vetween the
nS wicrcoe count in the
metrnca is exposed only after




O nours ¢f tre growtn of L .2 cu ture; now, takinz into consid-
eratlion inzt uncer i trla ditions cne ant--plggue vaccire
l¢ tceay culnl c Q rours, tnis discrexn ancy aoes
rLcT cecreucst T : lcance of vne methol oI
determinnoion acecerding vo the recucc.on of
LotnLyic Llu

i crowtn of tne plaie microte In

o tne addizicral zlucoie nulriticn

T owrn, taat the addition of glucose

- L tne resulits of determination of
zell count oy the cultural methed and according to
GlocoLoraticn of thne pigment during the first 36

cver, we cnould teor in mind that an excessive addi-
vion of sluzoce v the tesinning of the growth of the culture
recwlis In o ocnarp icwerins of »i of the culture medium and,
nence, Ln o oconclcéeraple Cying off of the microbe cells., 1In
Juln AnLiances 1ne correspondonce between the living micrcobe
ccunt wnd trne  cluigcoleration time of methylene blue 1s ypset,
AT wWE Luc Ln Tir. 3, in tne samples taxen fro‘ the reactlon
tany bLetweer § and 24 nours of culvivation, tne living cell
court, derermincd by the cultural method, .ema‘“cd low {under
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Congcequently, thn: ned o recucticn of methylene blue
can Lo used uncer industrial conditions for the determinaticn
of Thne living wmicrcbe count in the procass of cultivation of the
vaccine stralin of the plagzue microte. Thercby i1t beccmes
possible to control trne cultivalicn time, rniecessary for thc
procduction ol tnhe lirgect amount of bicmaszs when using variou.
rutrient media urder the cornditlcns of depin growth in reaction
tanks.

CONCLUSICNS

l1.Tncre i1s a dircct sorrespondernce between the living
m.crobe count dotermined by tne culturil meincga, and the
Ciscoloration rote of methyleneg tliue at incividual phases of
growtn ol the plazue microte in the reaction tank.

2. Tre methoa of reducticn o metnylene blue can oe
usel Tor the rapid determinaticn of living microbes in the
orocess ¢f srowin ¢f the plague microve in a reaction tank
under the aeraticn cenditions. Tnis enables us to control
trne time nececsary for obtaining trhe larzest yield of the
tiomass.

3. Tne additional rutrition of the plague microbe with
glucose in the process of growth of the plague microbe, which

results 1in a charp cecrease ¢ pH of the culiure medium,

isrupts the established cdirect correspondsnce between the
discoloraticn rate of methylere blue and the living microbe
count, determined by the cultural method.
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