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The
Yoqy ®ffects éxerted on microbes b y curing agents, such as

c P
Nagq hlorid’ potlssium nitrite, and sodium nitrite, in the first
1

ey ' been rather extensively exgqmined. The invesigations
Ow, :
" Sver, been mainly concerned upon microbes food poisonings.

%:? :::Ze °® Meationed e.g. staphylococci (Castellani and Niven
g Yhey °Vich et al. 1956, Peterson et al. 1963), or clostridia
1955’ Per.spores (Pivnick and Barnett 1965, Roberts and Ingram
"8° and Roberts 1968, Emodi and Lechowich 1969).

ﬂlech vuﬂlerous interpretations have been presented in regard to the
Qitbou e the bacteriostatic effect of nktrite. The reaction of

activit:cid With e( - amino groups brings about disturbances in the
dog of dehydrogenase enzymes (Castellani and Niven 1955);Phil
with :Small (1938 a,b) have indicated that nitrous acid can react
twet°n°bhenols, such as tyrosine, and they attributed the inac-
boxyl R op Pepsin to this reaction. It also is possible that hyd

e - -
(I‘inqs 3y be produced from nitrite by a number of organisms
Sy

lﬁs% g Rhines 1932) and this substance in turn is responsible
A
e
STee for nitrite bacteriostasis.
The |
abili,c bactel‘iostatic action of nitrite may be explained by the
A y Qf
“ng : the decomposition product, nitric oxide, to react with
§ p\gment S
S Re Se The production nitric < globin is the bases
H?BQQ' CLLI‘LD"Z' ACCOI‘L:_(" G ram © e caxe
zit lllus cer
8 =eus was stronglj k E ) dte ch
%QQ &n interfefﬁfi{nf“: with he cvtochrome systems. Tarr (1941) en-
tel‘eq 3 Tence with the cytochrome systems (19




tés
the growth of which in broth was distinctly retarded bY nitrd

the aerobic respiration of only one Achromobacter strain was 1
t
bited at different pH levels. In his opinion nitrite does no

reé”
hibit growth solely by affecting the activity of the aerobi¢

re”
piratory catalysts. This theory is further supported by the
t
sults obtained by Castellani and Niven (1955). They found e
i eved =

027
ugh these bacteria are devoid of the heme-containing respira

nitrite was strongly inhibitory toward some streptococc

tf
catalysts. Furthermore, nitrite was generally more bactel‘i°9

g
mo
in ahaerobic conditions where the cytochrome systems are no®
tant in the metabolism of the microorganisms.
ite
Castellani and Niven (1955) found, moreover, that pit¥ {

‘8
may inactivate cetrain bacterial enzyme systems thgt possess

1
hydril group. Barron and Singer (1945) reported that amoné "

g
yme
number of enzyme systems studied the pyruvatemetabollzlnE en* )
were the most sensitive to sulfhydrylinhibitorse. Bernheim (494]J’
g0

and Nord and Mull (1945) encountered that the pyruvate = me’

v

zing enzymes of Vibrio comma and Fusarium were inactivated vy

trite.

t
Tolerance toward nitrite varies widely among differe?
groups of bacteria. Several Tfactors have been fund to exer?

‘ e
influence on the bacteriostatic action of sodium nitritee b

value of the environment influenced the level of nitrite cau? 3
inhibition in a manner tends to confirm the hypothesis tha® b
ssociated nitrous acid is the active form (Castellani and Niven
1955) «
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facture of fermented meat products is rather common in the ™

The utilization of miercbial starter cultures in the

processing industry. In this wav the ripening process of PFO"
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ducta can St

tlin ter be controlled and a uniform guality can be main-
ed,

Yiven et al. (1955, 1958) and Deibel et al. (1961a, 1961b)

e » '3
SUggested the use of Pediococcus cerevisiase. Niinivaara and

Oh
Ja (1959 8, 1957 b, and 1957 ¢),.on the other hand, recommend

i
he 88 of miop

- ococci, and Nurmi (1965, 1966) has studied the po-
ibilities i

°1111 employ lactobacilli and mixed culbures of lactoba-
8 micrococei in the manufacture of fermented meat productse
A !uba:esides sodium chloride, sodium nitrite is in meat products
Q“Qtio:nce Possessing highest microbiostatic effect. In the pro-
Wy °f dry sausage the growth of certain microbes, lactobgci-
Werococei in the first place, is important, however, from

LI 2
aty tandp°int of the ripening process of sausages. For this reason

R
® 0
) T Ditrite on the growth of lactobacilli and micrococci and

L}
*Pt8 have peen made in the present study to elucidate the influ-

%8 to éxamine the basis for the selection of the strains to

Uge,
q ag starter cultures.
e
d methods

¢
I%t ey, They included the following genera @
0
Yo . dus (78 different strains, mainly homofermentative),

w and Staphylococcug (24 different strains),
%lu{%ocw (one species P. cerevisiae). From the standpoint of
b turiﬂ& technkque these microbes form the most important

° the microbial flora of dry sausages.
tiv&t The Composition of the nutritient medium emplyed in the cul-

a op the microbes under examination was as follows @

Peptone (Oxoid) 10.0 g
Meat extract ( " ) 10.0 g
Yeast extract( " ) 5.0 g
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Glucose 20,0 &

Tween 80 41,0 ml

808
NaCl 5.0 g °F
Distilled water ade 1000.,0 ml

60
. t0
The pH value of the nutrient broth was aLd.Justed

the
with lactic acid. The different sodium nitrite contents of ¥

f g0
broth were produced by aseptically adding suitable amount® 4

lutions diluted from the 10 % basic solution. 11,6’
0

The strains under examination were inoculated as

-5 dilutiou

e 8%
P

The lactobacilli inoculum consisted of 0.1 ml of a 10
and the micrococci inoculum of 0.1 ml of 10™' dilutione T2
had been incubated for one day at 30°C. The volume of proth ¥
culture bulb of the biophotometer was 10 ml

The growth of the microbes was followed by using ® Py
biophotometer (manufactured by Jouan, Paris, France), i2 'hicb
culture was kept at 25°¢ and continuously stijrred. The inst
ment measured the turbidity of the growth medium every 20 w &
cond and the reading was registered by a recorders

The instrument was capable of simultaneously holdj‘w
buibs so that at the same time either the effects of siX djrfe b
nitrite concentrations could be followed or the growth of 81’
fferent bacterial strains, respectively. The lag phase and ;
rithmic phase of the microbial growth curve can well be fo:Lla' ud?
using this instrument. From the standpoint of the j_ndnstrlal
of microbes these two phases are of greatest importancee
me ¢
& When the effect of sodium nitrite on the shape of ¥ ’
growth curve of lactobacilli at 0.5 % NaCl concentration is
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4% conoes®

fermentative lactobacilli seemed to grow with the
better than dkd homofermentative. o 16

The effect of sodium nitrite on the gréwth of microc® !
illustrated by Fig.2. y
1ete1y deripu

d (‘,0’3tsi Wu |

Two highest concentrations (0.5% and 0.1%) comp

ted the growth. The concentration 0.02% also retarde
the growth, whereas the lower concentrations weee ratbe” . yed "”e\
other in this respect. The concentration 0.0008% also pr mogd'&" ln
growth in the case of micrococci, it is true, but this - ioﬂ i
LyOPhili 3 o

of 8
markedly decreased the lag phase. Instead, an increas® - o |

noticeable as it was in the case of lactobacilli.

e ©
chloride content to 4% only influenced the growth in tM

the 0.02% nitrite concentration. o
rite !f
¢
yed
feC
trations affected the growth about similarly as they af dt”
was increaﬂioﬂd
t
tr8
4 or 5%, the growth was markedly retarded a8t the concer cogoep
rite {Dd

whe?
trations (0.5 and 0.1%) completely inhibited the groWweP

Regarding the Pediococcus examined, different nit
of lactobacilli. Instead, when the salt content
of 5% by about 48 hours. Likewise the two highest ni¥

gsodium chloride concentration was 5%e I
From the standpoint of the industry, a microbisl g maﬂ:
used in inoculation should meet the following main requj’e o
it must be capable of growing in conditions correspond;“Ilg a"e
se in dry sausage, in other words, it must be able 0 t010n aoc
about 4% salt and 0.0008 — 0.02% nitrite concentratio?®’ W
of this, experimental series were done in which & aiger®” ¢
were run at one time, the salt concentration being 4% and

nitrite 0.02% and 0.0008%

When the nitrite concentration was 0.02%, amo
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ain
m %W 8 were growing best (strains 10/8, 28/1i, 340/2i H.K.,

A ' ang
| Youpg 331/1C), the growth of which started after about 20

4
\ de
Lﬂ?‘%et Tease of the concentration to 0.0008% did not accele

est
ﬂu‘mnes 8t of the growth. At a 0.02% nitrite concentration,

ai
w& @Wh% . a8 (28/2 B.fe, 44/1, and 549/2a) among micrococci were
es

te
¢:1Q When the concentration was decreased to 0.0008%, the
8e w
¢ c%co 88 reduced from 17 hours (0.02%) to 14 hours so that the
Cej,
ﬁ%' Starteq to grow earlier ab a 0.0008% nitrite concentra
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Effect of different concentrations of sodium
Ditrite on the growth of Lactobacillus plantarum
Strain 344/2 g measured with a biophotometer.
NaCl concentration of culture broth 0.5 % and
growth temperature 25%,. Nitrite concentrations

05 % (x-x) 0.008 % (A= A)
0.l % (o0-0) 0.0008 % (4 - &)
0.02 % (o=s) control (A =£1)
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