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STUDIES ON THE ACTIVITY OF MICROCOCCI
IN VIEVW OF THE SELECTION OF STARTER
CULTURES.
II. NITRATE REDUCTASE ACTIVITY OF
MICROCOCCUS VARIANS STRAINS M6R
Mi115, M83
Brankova R., E. Markov, Ts. Tsvetkov, B. Dineva

The ‘effect of different 'versions of
nutritious media, PH values(5.¢, 5.5, 6.9,
6.8), temperature (2¢g, 25, 3¢°C) and broth
culture age (24, 48 or 72 h) on
characterizing the nitrate reductase
activity of micrococcus strains in view of
their application as starter cultures was
studied.

The dependance of nitrate reductase
activity on different conditions of incu-
bation was studied as well. The development
of microbial cultures and enzymatic activity
depend on the content of nutrients in the
cultivation medium.

The optimum pH value of the cultivation
medium was found to be 6.8 and the optimum
temperature  25°C for all three strains
studied.

Retaining or enhancement of nitrate re-
ductase activity with culture aging upto 72
hours was observed.

The pH optimum of the incubation solu-
tion for all three strains investigated was
determined to be a value of 6. 0.

The reduction of nitrates with the three
substrate concentrations studied was nearly
the same.

INTRODUCTION
In order to. sSelect active starter
cultures distinct criteria have been

established (Niinivaara 1955, Nurmi 1966,
Kuusela 1978). The ability of the starter
cultures, applied in production of raw-dried
meats, to reduce the nitrate content is of
great importance(Pohja 1960, Junker & Liepe
19081, PEleL] & Llepe 1974, Liepe 1978), A8
well as the favorable effect exerted in case
of nitrite treatment, since a certain part
of nitrite 1s transformed 1into nitrate
(Monhler 1974). The nitrate reductase
activity (NRA) 1{s important at treatment
with reduced nitrite quantities, otherwise
the absence of reduction will raise the
nitrate content during the production
process and the nitrite will be insufficient
for the colour formation.

The NRA depends on pH, temperature, sub-
strate concentration, etc. (Puolanne,
1977)

The goal of the present study is to in-
vestigate NRA of micrococci employed as
starter cultures.

MATERIALS AND METHODS

Micrococcus Mi15, M83 and M6R isolated.
from specific raw-dried meat products, were used.

The investigated strains were cultivated
in six versions of nutritionalmedia, Wwhich
differ in component composition, as it was
described in our preceding study (Dineva et
al, 1987). The culture age influence (24,
48 and 72 hours) on enzyme activity of the
different versions was studied.

For the nutrition medium version I the
influence of pH values (5.9, 5.5, 6.0, 6.8)
and temperature (2¢g, 25 and 3¢°C) on NRA was
investigated.

NRA was determined according to the me-
thod described by Puolanne (1977), which 1is

a modification of the method described
Egami and Taniguchi (1979). NRA
expressed in terms of pmol NOp/ml related
the number of microorganisms, determined
means of MSA. i
The ability of microorganisms to redd,
the nitrate content at different substré
concentrations (4¢ mg%, 8@ mg% and 16¢ mE"
PH values (5.5 6.0 and 6.5), anda tempe’’
tures (25, 37 and 449C) was determined.
RESULTS AND DISCUSSION of
Results obtained for the influence¢ n
the nutrition medium composition and‘w
culture age on microorganism number and >
are shown in figs { and 2. ot
It could be well seen (fig 1) that %
largest number of microorganisms (9‘5*wm
at 24th hour) for strain M6R was obtained
nutrition medium containing sucrose (verﬂh
V) or dried milk (version II). A decreas®
in microorganism number at 48th hour ¢’
pared Wwith that at 24th hour for all nutl,
tion media was observed. The smallest ¢
in magnitude was obtained for the micr?
ganisms cultivated in sucrose contall
medium (4. 5x1¢9). o
The microorganism number is kept C%{
stant at 72nd hour for three versions .
nutrition media (IV, V and VI) or there 'y
a slight decrease for the rest (I, II ¢
I11). .
The highest NRA (fig 2) was acnlevedey
24th hour (9.363 pmol NOp/ml) in MPB (Vi
sion I of nutrition medium) and in med’
containing Na-citrate (@.358 umol NOp/ml) ¢
There was an increase in activity i
48th hour compared with that at 24th P
for all versions of nutrition media, ins%|
of MPB for which considerable decreas® P
enzyme activity was observed. The %
active were the microorganisms cultlvatevwi

4

bl
}

40
\‘

o
i

il
J

medium containing Na-citrate (9. 605
HO,/ml ). R}
It was observed an increase in abl o

of microorganisms to reduce the nitraté ¢
tent at 72nd hour compared with that at "'y
hour as well as at 24th hour. Cultlvated“'
MPB microorganisms retain their enzyme acﬁ,
vity unchanged at 48th hour. The hi8"(y
NRA was observed for microorgan’,
cultivated in medium containing Na-cit
and ascorbic acid. et

The results obtained for M83 SN?.r
equal number of microorganisms at 24th %,
for all versions of nutrition media (fi€ "
The largest number of cells was observe® g
48th hour in medium containing sucrosedwm
Na-citrate, and at T72nd hour in D¢
containing sucrose. ; 7 1l

The NRA was highest at 24th and 41
nour for microorganisms cultivated in B®%
containing Na-citrate (fig 2). wnen o
cultivation medium was MPB, NRA at 48tD . &0
72nd hours was lower compared with tnarﬁf
24th hour. This was in contrast to thé "
of nutrition media, where the activity an
increased with the age of the cultures. gmf
strain micrococcus Mii5 revealed D%y
enzyme activity compared to the othel
strains. y b

The largest number of cells (fié ’tw”
24th hour was obtained using cultlV@'t
medium containing 1% NaCl (4. 5x10! ) pa?
48th hour the number of cells is lower ‘it
at 24th hour and almost the same fOT gyt
different versions of nutrition medila. slﬂ
number of microorganisms went on decre?
upto 72nd hour.
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Flﬂni Influence of the culture age and nut-
Pltlon media composition on the cell number:
¥ - Li+ - IIjo0 - III;s - IV;@ - Vi# - VI

The NRA of Mii15 for 24 hour broth cul-
tures nad it highest value in MPB and went
down gradually at 48th and 72nd hour. This
Peduction in enzyme activity was observed in
a4l] wversions of nutrition media. The only
€Xception was the increase in activity from
24tn  to 72nd hour for microorganisms
CUltivated with Na-citrate. It was
€¢nerally observed higher NRA for all three
Strajns cultivated in medium containing

a-citrate.

The optimum pPH value regarding the num-
Der o0f the cells and the extent NRA was 6.8
for a11 three strains. After comparing cul-
livatjon temperatures, optimum temperature
¥as determined to be 25°C

The ability of micrococcus M6R, Mii5,
and M83 to reduce the nitrate content was
Investigated at three substrate concentra-
tions (Table 1). Microorganisms were culti-
Vated in three versions of nutritional media,

According to Puolanne (1977) the velo-
City of the enzyme reaction is not substan-
tially changed at substrate concentrations
from 1gg to 600 ppm. This was the reason to
Use gyupstrate concentrations of 4¢0 to 1600
Ppm, Ve found that at a nitrate
foncentration of 40 mg%, NRA of Mb6R was
T9-75% 5f that at thenitrate concentration of
160 mgz at cultivation 1in MPB or MPB +

d-citrate. The same trend was observed for
M83 ang M115 as well

It is necessary to determine optimum
‘Oonditions for each strain separately in
OPder to specify their activity (Kuusela et
2l. 1978, Puolanne 1977)

The influence of pH values on NRA of
Studjeqd stratns is shown in fig 3. The Op-

imum was observed at pH of 6.9 for M6R and
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Fig. 2 Influence of the culture age and

nutrition media composition on the HNRA:
¥ o=t ilguta sl TIon=t EEL: =L IVEe =FVilgravl,

Table i. NRA (ymol NO,/ml) related to
the substrate concentration of the incuba-
tion solution (pH 6.0, temperature 44o0C, and
108 cells/ml). The values are averaged from
the results of six experiments.

M c NUTRITION MEDIUM
Mg #  —===-cccccccccceccceccccce—————
1 v VI

Lo - g.363 9. 348 9. 358

M6R 8y g. 363 g. 358 g. 248

4g g. 275 g. 358 g. 248

160 9. 353 g. 338 g. 385

M83 8g g. 318 g. 330 g. 275

49 0. 33¢ g. 3g2 g. 248

160 3. 229 1. 400 1. 815

Mi15 8¢ 3. 199 1. 65¢ 1. 4ge

49 2. 920 1. 200 1. 265

M - 24 hour micrococci broth solution
C - substrate concentration

Mii5 and at pH of 6.5 for M83. There was a
slight reduction in NRA at pH of 5. 5. ane
rate of the enzyme reaction at pH of 5.5 was
85-90% of that at pH of 6. ¢.

The optimum PH value for studied micro-
cocci was less than that obtained for other
strains (95 S 38 Results obtained for the
studied strains in the pH range mentioned,
are favorable for raw-dried meats where PH
values in the beginning are 6. @ to 5. 5.

The temperature dependance of NRA 1is
represented in fig 4, being different for
the separate strains as well as for the
investigated temperatures. The temperature
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Fig. 3 Influence of ‘the PH values of the
incubation solution on the NRA (109cell/ml,
temperature 44°C),

rise from 25 wupto 37 and 449C leads to an
increase in enzyme activity for all three

strains studied. Schormuller and Schilling

(1961) determined the optimum temperature

for NRA to be 3¢g°C for M caseoliticus. In

their further investigations (14) they found

out that the optimum temperature for NRA of

M. epidermis var. alleus was 44°C.
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Fig. 4 Influence of the temperature of jw,
incubation solution on the NRA(t0%cell
PH - 6.0.).



