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n di
e ;fenVersuchen ist der Einfluss von Additiven und Salzingrediezionen auf die Aktivitdt
lchs3ubakterien (Streptococcus lactis und Lactobacillus casei) und Micrococcus M-104

Un

zu;:zziz:t- Die édditiven und Salzingrediezionen sind dem peptonisierten Fleischbouillon

on Additf der mit ?enannten reinen und vereinigten Kulturen inokuliert war. Der Einfluss

nit Nephlven auf die Entwicklung der Mikroorganismen war mit der Intensitdt der Triibung
elometer gemessen) und mit dem pH-Werte bestimmt.

i
wizhiz:e:nisse zeigen, dass die Additiven und Salzingredienzionen sehr verschieden und
% g zf die Entwicklung der reinen und vereinigten untersuchten Bakterien beeinflussen.
streptel’ in der Anwesenheit von dem Glucono-Delta-Lacton die Triibung im Ndhrboden war
Ung ;;:;E_QEQEEE§ lactis 4.5 und pH-Wert 4.9; bei Micrococcus M-104 die Trilbung war 16.6
Tr'ung wrt 5.0; bei den vereinigten Kulturen Streptococcus lactis + Micrococcus M-104 die
ar 30,0 und pH-Wert 4.35., In der Anwesenheit von dem Nitritpdkelsalz die Milchsdur-

bak
teri
€N und Mikrokokken zeigen bessere Entwicklung und niedriger pH-Wert als die Strepto-

en .
wert " und Mikrokokken. Bei den Bakterien Lactobacillus casei die Trilbung war 36.3 und pH-
. «15

Wigten .

i bei Micrococcus M-104 die Trilbung war 41.0 und pH-Wert 5.15, wdhrend bei den vere-

ulturen Lactobacillus casei + Micrococcus M-104 die Triiung war 65,3 und pH-Wert 4,0,

DieSe Be

hismen ispiele zeigen sehr klar die bestimmte Beziehung zwischen Additiven und Mikroorga-

* Welche eine spezielle Interesse fiir die Wurstherstellung haben konnte.
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i

Sse . 2
actic exXperiments the effect of additives and ingredients of brine on the activity of
has . acid bacteria (Streptococcus lactis and Lactobacillus casei) and Micrococcus M-104
N investigated.

e
adqg;
ﬁ@ned 1tives and ingredients of brine were added in broth media inoculated with above men-

Esti
mat,
™ &d my measuring of the degree of turbidity (Nephelometer readings) and pH value.

s
ingle ang conjoint cultures. The additives effect on microorganisms development was

Teg
ang si s of investigations show that brine additives and ingredients very differently
For gnificantly influence the development of investigated single and coenjoint cultures.
Sxan N
&@E fix Ple, in the presence of gluconodeltalacton turbidity of media caused by Streptoco-
obi
5‘0' ;;-255 was 4,5 and pH value 4.9; with Micrococcus M-104 the turbidity was 16.6 and pH
the ®reas with the conjoint cultures Streptococcus lactis + Mierococcus M-164 was 30.0

turnh+
*Didity) ang pH - 4.3,

e
Preg
BH, 3 ence of godium nitrit lactobacilli and micrococci show better development and lower
n f
ang Streptococci and micrococci. Thus, with Lactobacillus casei the turbidity was 36.3

joint~ 4.15; with Micrococcus M-104 turbidity was 41.0 and pH - 5.15, wherwas with con-

-Cu =
Thes ltures Lactobacillus casei + Micrococcus M-104 the turbidity was 65.3 and pH - 4.0.

ex
brine Amples evidently show the determinated relations between additives, ingredients of

ang
Microorganisms, which may be of special interest in the manufacture of sausages.
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oactd
Dans ces expériments nous avons &tudié I“influence des additifs et de la saline sur 1l 8

. 002
vité€ des bactéries acidolactiques /Streptococcus lactis et Lactobacillus casei) et ﬁiﬁﬁ%&

cus M-104, Nous avons ajouté les additifs et la saline au bouillion de viande en 1 “inoc?

ultérieurement avec les cultures pures et assocides dites. L”influence des ces additifss’
le development des microorganismes est &valu€ en mésurant 1“intensit& de trouble (avec o

phelom&re) et la valeur de pH dans le milieu.

st
gan®

Les ré&sultats des recherches montrent que les additifs et la saline influencent trés
rement et important sur le development des cultures pures et associées. Par exemple,
la présence de Glucono-delta-lacton le trouble du milieu était pour Streptococcus lﬂﬂéﬁﬁ
4,5 et pH-4.,9; pour Micrococcus M-104 le trouble était 16.6 et pH-5.0, tandis que pour
cultures associfes Str. lactis + Micrococcus M-104 le trouble &tait 30.0 et pH-4.35.

. : s 2 - ;4
Dans la présence de nitrite les bactéries acidolactique et Micrococcus montrent mellleucﬁ

development et la valeur de pH plus basse qui les Streptococcus et Micrococcus. Dans le 1

pour Lactobacillus casei le trouble &tait 36.3 et pH-4.5; pour Micrococcus M-104 le trotﬁ

c
&tait 41.0 et pH - 5.15, tandis que pour les cultures associées Lactobacillus + Microc?
le trouble &tait 65.3 et pH - 4.0.

g
. . ! oYY
Ces exemple montrent trés clairement la relation déterminée entre les additifs et micr?

nismes, qui pourrait avoir un intéret spécial pour la production des saucisses.
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In

‘\Eﬂxﬂﬁiigg
It «
'S kn
. OWn that the nitrites manifest the bactericide effect in the brine and in the different meat products
an
gle Y of bacteria organisms. Until now the effect of the nitrite and some other brine ingredients on the sin=
ACter; A 2 ¥ £ $ 3 i
bacte ) eria cultures has been investigated, mainly, In these kind of investigations more the spore-forming
ria
(BUlman and Ayres, 1952; Johnston et al., 1969; Pivnick et al,, 1970 and others) than non spore=forming

Ca :
2 Stellani and Niven, 1955; Chank et al., 1962) have been included.
OWever

Ones (

acig | » In the sausage manufacturing the better effect is achieved by using the conjoint cultures of lactic
acteri 4 ? . ; i
]973) €ria and micrococci than the single cultures of these bacteria (Nurmi, 1966; Suti¢ and Joksimovic,
« Fo -
' that reason it was usefull to investigate the effect of the brine ingredients and additives, which

re
Usualy ’
Coce; Y applied in the sausage manufacturing, on the conjoint cultures of lactic acid bacteria and micro=

+ So - T o
Me results in this kind of investigations are presented in this report.
Ma

ter:
: Fia) and Methods

Or
these
e . . " areug " - S 5
t 'Nvestigations single and conjoint cultures of lactic acid bacteria: Lactobacillus casei 175, Strep-

\\\‘\\5‘

Ococc
us | 5
teq ~3Ctis Ak=-60 and Micrococcus M-104 were used, which were applied for the manufacturing of the fermen-

SauSages
Ag
Main .
e Medium for these investigations nutrient broth was used in which the other ingredients individually
omb j .
0»0]5 Inations were added as follows: 3 and 3.5% NaCl, 0,5% gluconodeltalacton (GDL), 0,05% NaN03, 0,010,

and g
1,53 0.018% NaNO,, 2.5% spices(NaCl+NaNO

rod o
The V::lte + ascorbic acid.
no Ue of the applied broth was 7.2 and during the addition of the individual ingredients the pH value has
t P g

+ NaNO2 + pepper + garlic), 0.5 and 1.5% sucrose and glucose,

3

fen aq;
Poss; dJUSted, and for that reason it was different after the sterilization (Tab, 1). In this work it was

ble
to : . ¢ s "
Compare the results only with the control of each investigated combination,.

The
tubes With - y h § .
Sach 5 10 m1 of media were inoculated with 0,2 ml of 24" old broth single cultures and with 0.1 ml of

Conio;
onjoint cultures,

intensity of inoculated cultures was measured by Nephelometer readings 24, 48 and 72 hours after in-
(o) O
Nmes N 30°C, At the same time the pH value, measured by pH-meter, was determined. For each measuring three

as y :
® gro sed, and the noninoculated media served as a control. In the results, the obtained data, concerning
Wth dur;:
urin

B g the 72 hours incubation, were presented in detail in aim of better completeness.
Esu]
iy = ang Discussion
he -
'nves s
ti : g0 . " . "
r0coc . 9ations of the effect of individual brine ingredients and additives on lactic acid bacteria and mic=

sho " "
W the differences in the development intensity and medium pH value with the tested cultures, In the

Case

S t . . . -

bac“ ¢ he development is better in the conjoint cultures streptococcl and micrococci, respectively lacto=

b . nd mi
Va]uec

crococci, than in their single cultures. In the Table 1. the effect of sugars and NaNO, on broth

in gj : J p :
Single and conjoint cultures of the investigated bacteria are presented,

e\,;de
n : s : s
oy 6, t from the data in this table that the glucose in higher concentration increases the medium acidity
and i s ' . : :
e in this conditions the conjoint cultures of lactic acid bacteria and micrococcl better grow tnan
ngle
Ones,

Th

S iOhyo s
ang talned resul >, . N . . . . g
ts show that the development and acidity increasing of Str. lactis in media with 0.010% NaNO2

5%

4 gl
g 9luc . t N . : e ; i
QCQUS OSe are less than with Micrococcus and Lactobacillus casei. In this conditions Lb, casei and Micro-
i Ns

growt
2y h better and increase the acidity already after 24 hours (Fig. 1 and 2). In the same NaNO, concentra=

S . hi . .
]'thly P gher glucose concentrations (1.5%) the growth rates of lactic acid bacteria are very slight and also

rod 3 i . s
Uce acidity, while Micrococcus better develop and decrease pH value for 0,65 in the same medium,




:4

Table 1, EFFECT OF SUGAR AND SODIUM NITRITE ON BROTH pH=VALUE IN SINGLE AND CONJOINT

CULTURES OF LACTIC ACID BACTERIA AND MICROCOCC| AFTER 72 HOURS B
[
Glucose Sucrose Sugar
STARTERS _—
0.5%| 1.5%| 0.5% +| 1.5% +| 1.5% +| 1.5%| 1.5% +[1.5% +} 1.5% +| 1,5% +| 1.5% *
0.010%| 0.010%| 2.5% 0,018%12.5% 0.010%| 0,018%| 2.5%
NaNO, | NaNO, |spices NaNO, [spices| NaNO, | NaNO, sfijii”//
Str. lactis 4,3 | 4.9 | 5.8 6.5 6,40 4,3| 4,5 7.05 5.45 | 6.0 5.10 i
Streptococcus
+ Micrococcus 4,9 | 4,05( 5,2 6.35 | 4.85 4,6| 5.70 | 5.25 | 5,40 | 6.05 L85/
Micrococcus 5.0 | 4,65| 5.0 5.90 5.00 4,6 5.45 | 5,40 5,40 6.05 ;.90/
Lb, casei h,o | 3.75| 4,0 6,b 4,05 6.7] 6.8 7.05 5,20 6,05 3.95
Lactobacillus
+ Micrococcus 3.9 | 3.7 | 3.9 5,95 | 4,40 4L,5] 5.45 | 5,35 | 5.35 | 6.05 4,10
Control
Broti aneel 6.8 | 6.5 | 6.8 | 6.55 | 6.45 781 7.5 | 7.1 5,50 | 6,15 5.15
sterilization |

]Sugar = rodurit + ascorbic acid

2Spices = NaCl + NaNO, + NaNO2 + pepper + garlic

80} 3 8
Fous e v
o -

60| /

v
o
=
5 40| : 4|
: /
S / I 1 Lb, casei
% 20 / 2 Micrococcus
= + . Eoe S 2} 3 Lactobacillus + Micrococcus
E% 2 Micrococcus
= i 3 Lactobacillus + i
Micrococcus
o} ¢ (¢}
A A FOs o A _/
0 24 48 72 0 24 48 72
hours hours
Fig. 1 Effect of 0.010% NaNO2 on growth Fig. 2 Effect of NaNO, on the pH
of bacteria in broth

: ; § - £
It is evident that in the presence of higher glucose concentrations (1.5%) the inhibitory nitrite effec ehh

higher, what is probably the consequence of acidity increasing. Shank at al.(1962) reported tha it ist

e
est bactericide effect of nitrite in acid media on the development of Clostridium 3679 spores. On the © ntw
. . . . . 0
Mirna and Coretti (1977) pointed out that the sugar aldehyde may appear in the media, influencing also
microorganisms growth. J

ont"
However, when the concentration of NaNO2 was increased (0.018%) in the presence of 1,5% sucrose the gr th

wi
Str. lactis was very good and decreased pH to 4.5, while Micrococcus in single and conjoint cultures

Str. lactis had the same pH value (5.45), what means that it produced the acid slightly. 1t
== t

i
Lb. casei produces also the acid less than Str. lactis but in comparison with the control better than che f
presence of glucose at lower NaNO concentration. |t is necessary to point out that sucrose increé‘sed qéﬂ
value in broth (Tab.1), which certalnly influenced on the better Str. lactis development. Chank et al.’gggﬁ

reported that the nitrites at pH 7.5 more stimulated the bacteria growth, what could be said for Str:

but not for Lb. casei and Micrococcus.
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Tak-
ing i
9 into consideration, that for the sausage production the rodurite mixed with ascorbic acid is applied,

the \
aN : A . : 3 5
02 influence in the presence of the above mentioned compounds on lactic acid bacteria and micrococci in

con : : . : : : iy :
acig Centrations used in the practical work (1.5%) was investigated. Rodurite with the addition of ascorbic

de 4 e .
con Creased the medium pH value and in a combinations with NaNO, caused the inhibitory effect on single and
JOin

t cultures of lactic acid bacteria and micrococci.

Wi
hen to the n

o utritive broth the mixture of brine ingredients and spices was added, the development of single and

Onjoj
n 2 : :
P yay t cultures was very poor, as well as in the combination with GDL, while at the same time the decrease of
alue . . -
Was no significant. However, when glucose or sucrose were added the these ingredients, the growth was

Ctter :

\aCt~ 'N conjoint cultures than in single ones. The decrease of pH value is better in conjoint cultures Str.
s 2 T

;:\;\_and ﬂl&:ggggggi in the presence of sucrose, when the pH decreased for 1.95, while in the glucose presen-~
or |

in +80, In the glucose presence Lb. casei stronger decreased the pH value in pure culture (to 4.05), than

She covin .
S Onjoint culture with Micrococcus (4.40). However, it developed slightly in pure culture with sucrose,

Creas.
‘"9 PH for 0.15, and for 1.85 in the sace of conjoint cultures with Micrococcus.

Eside
s
bacte the results in Table 1, the effect of NaCl, NaNO3 and GDL on single and conjoint cultures of lactic acid
Tia .
the g and Micrococcus was investigated. In the presence of 3.5% NaCl Str. lactis developed slightly, while
Fow i it DB %
th of Micrococcus in a single culture and in the conjoint culture with Str. lactis was considerably

Rte,
F. - . .
deve] : '9. 3). At the decreasing of NaCl concentration to 3% and with the addition of 0.5% glucose Str. lactis
Ope . SRR L
the i little better, but decreased the pH slightly (6.8), while Micrococcus decreased the pH to 4,95 under
Ame AR o> e
conditions. Lb. casei developed much better in this medium in conjoint cultures with Micrococcus; it
4
0 0} x 401}
2 o
S P ig £ \ 3
3 //" E b AR e PE g )
L - o s e i
;20. 2 " 20} /;/
ey _/ // B / *
2 | e Y 7
Q e E L 1
v ,4954// = 44/ _*,/,,,—/””
= = o o2
S B T 1 s 0}
gt o SRS . = A % . =
0 24 48 72 0 24 48 72
hours hours
Fi
‘9 3 Effect of 3.5% NaCl on growth on: Fig. 4 Effect of NaNO, on growth on:
1.Str. lactis, 2. Micrococcus, 1. Str. lactis,”2, Micrococcus,
3 Streptococcus + Micrococcus 3. Streptococcus + Micrococcus
Creas
ed
Nang Stronger the pH value (4.1) than in the single culture (4.45).
had <F K
& 3r MOt the particular effect on the Str. lactis development because the turbidity was the same like in
Oth 1 —_— —— 3
aN()3 % Without NaNO3 (8.5 Nephelometer readings). However, Micrococcus developed better in the presence of
s * . .
Tak: well as in the conjoint development with Str. lactis (Fig. 4).
in S | Ser—=

int . : . ; ;
oy 4 © consideration that the lactic acid bacteria and micrococci developed well in the NaNO3 presence, it

b Possible to decrease the nitrite quantity in the sausages production, increasing at the same time the

Of . . . . .
ey Nitrate, Pet3is (1 determined that in the Frankfurter sausage production with nitrates in pure
t J 971

UreS

t . 4 : e

amount ' Satisfactory colour was obtained and flavour could be even improved; at the same time the nitrite
wa

duey,

.S lower than in the production on the traditional way. Howeever, Leistner (1973) reported that 50% re-
in ; : : \
%Ore.f s addition of nitrite would have less inhibiting effect on gram-negative microorganisms and on the

S
| Ming Ones,

Db

roth ..

. W 9 . 5 3 . 5
“Onjo 'th 0.5% GDL the development of Str. lactis and Micrococcus is slight, but somewhat better in their
Ptip, SUltures, This indicates that in the course of sausage manufacturing with starter cultures and GDL the

r .
3ng [ Soles could not be expected. In our experiments the more effect of starter cultures on organoleptic
¥ . »
v'6,197 Sausage properties was achieved without GDL than with its addition to the sausage (Sutié and Joksimo-
3 .
bac”]_ % The results of Reuter (1972) showed also that the addition of 0.7% GDL caused the reduction of lacto-
i ,en 1 . . . .
lncreased terococci and some other micrococci during the ripening of dry sausages, while the number of yeast

‘ong For that reason in the sausage with GDL the full aroma is not obtained. However, in these investiga-

e . .
Eiiwas b the medium with GDL 0.3% of yeast extract was added, the development of Str. lactis and Micrococ
Much better,

particularly in the conjoint cultures (Fig. 5 and 6).
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1 Str, lactis
s 2 Micrococcus [
3 Streptococcus + Micrococcus

[24]
o
(o))

3 N
/ N\ NS 2

o L
= s - :____,___ Rt 3
= ¥ \\ R
40 { e P
& I // 2 4 | 3
s | ,__// o | 1. Str, lactis
2 s e 2, Micrococcus
520 L / / 2 1 3. Streptococcus + Micrococcus
0 o’
= oy s T :
> 3 = .
i '/// / E

0 | -%\ o

hours hours
Fig. 5 Effect of GDL on growth on Fig. 6 Effect of GDL on the
bacteria SR {ribeoih
Conclusions
uci“g
re

The results of these investigations show that NaCl and NaNO2 have stronger influence on Str. lactis, Q?

the activity of these bacteria, than on Lb. casei and Micrococcus. |t should be pointed out, that both L? i

- 3 c s % . e
and Str. lactis in single cultures as well as in conjoint cultures with Micrococcus show better develoP™

the presence of NaNO2 and sucrose than of NaNO2 and glucose,
i
In the case of rodurite and ascorbic acid addition the pH value of media is decreased and under such co”

NaNO2 in concentrations of 0.010 and 0.018 % causes inhibitory effect both on Str. lactis and Lb. Egﬁﬁl' :
it
o wh!

It is unquestionable that in the process of the sausage ripening some other factors also play the rolé» edﬁ

r J

could influence on stronger or slighter nitrite effect on the starter cultures and for that reason moré PWJM
f e tO

investigations of various groups of products, in aim to recomment the reduction o'nitrite amount hav

in future,
. £ br
Finally, the obtained results evidently showed the determined relations among additives, ingredients -

and microorganisms, which may play a particular role in the sausage manufacturing.
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