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S
~amary . : :
About 3600 growing curves got by turbidity measurements technique 1in a Cobas-Bact
alh e " "y ¥ hemicals to
) “trument were tested by the potency of both "single and “in combination® chem

[ im“bit and/or stimulate bacterial growth in Nutrient Broth No 2 (Oxoid). Six bacterial
Strains: Escherichia coli, Salmonella agona, Proteus vulgaris, Streptococcus faecalis,
Bmﬁllus subtilis, Staphylococcus aureus were examined. Very strong inhibitory action of tri-

¥ p()]'iphofSphate (0.5%) was detected on Staphylococcus aureus, weaker one on Bacillus subtilis,

Toteug vulgaris and Streptococcus faecalis. No action was noticed on Escherichia coli and

S : : s . -
almonella agona. Stronger inhibitory action was noticed in application of NaCl (1.5% and

NQ;OX)' stronger than in a case of NaNO, (0.0050% and 0.0125%), except of Staphylococcus aure-
8

' Where stimulatory effects resulted. "In combination” NaCl and NaNO2 were exerting a stron-

- inhibitoty action than in "single” application, and were gstimulatory to Staphylococcus

q . ¢ -
reug Stronger inhibition or less stimulation was noticed with the pH 5.5, than 6.5. Other

adq s o % <2
ddltinS: sodium ascorbate and sodium citrate brought additional inhibitory effects to the

age
"%8 mentioned above. 20
%Nacl could act stronger as inhibitor than NaNO,, especially at lower ?H- .2- Stimulatory
‘ifects of NaCl and NaNO_ on Staphylococcus aureus could be canceled by tripoliphosphate, so-
2

‘i ascorbate or sodium citrate. 3. Tripoliphosphate could be considered the potential chemi-

ta j bac-
: 8gent for partial replacement of NaCl and NaNO, in meat products due to its strong ac

e 43 3 - -
I.iOBta.ti\:} activity on Gram-positive microflora and on condition that it could act as effi

0
p "tly in meat environment as in nutrient broth.

I
‘ QBIQQBOtlon

oy Shelf stability of meat cured products is based on the degree of thermal destruction of
hﬂfcroflora if such a process takes place, and subsequent inhibition of residual microflora by
| th :

.e Dlumber of chemical factors, mainly salt and nitrite. For greater destruction of vegetative
gﬁroflOra than in case of spores during pasteurization of meat pr?dUCtS, greaF ?eal of efpe"

®0ts were directed toward controlling the spores count, mainly Clostridium botulinum
foreg PIVNICK, PRTRASOVITS (1973); HAUSCHILD (1982); HAUSCHILD et al (1882); ROBERTS (1986).

Relatively little is known about the influence of chemical factors in meat products on
hwer bacteria than sporulating Clostridia. The following paper. attempts to spotlig?t the
) 1Uence of some chemical factors (the constituents of curing mixtures) on the dynamics of

8rq ;
S or saprophitic and pathogenic bacteria, that are common meat products contaminants. The

a
‘x 3 . :
mlmrlments are done in microbial medium, so they have to be considered as total secreening.
le 2
% tendencies running from these experiments could not reappear 1n meat products, but they
Soy '
ild be taken into account for farther less model experimental planning. Instead of probabi-
a1 G
£ te approach to the protection features of chemicals, the inhibitory/stimulatory coe-
oy ey 3 . ;
8 ‘ent wag proposed, which in contrary to the probability could be easily applied to dynamic

X 2
DerlmentS. After all the temperature 37°C is much higher than storage temperatures for meat

o :
Waduets, consequently weak inhibitory tendencies noticed in such model experiments seem to be
i r . : 2 tall :
i Y‘llkely to occur in meat products, for the fact commonly known that weak inhibitory action
¢ :
. hemloals becomes stronger during diminishing of storage temperature.
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Materials and methods

The following bacterial strains were used: }Bg

1.Escherichia coli NCTC 8196;2.Proteus vulgaris NCTC 4635;3.Staphylococcus aureus NCTC 41635 |
4 .Salmonella agona, from National Institute of Hygiene in Warsaw; Jte
5.Streptococcus faecalis , from Institute of Biotechnology in Warsaw; ;ba

6.Bacillus subtilis , from Institute of Biotechnology in Warsaw

The following factors in two pH variants 5.5 and 6.5 were studied: Iy
concentration (% w/v on medium): k';i
- NaCl 165 2040 5
- NaNO, 0.0050 , 0.0125 s
- tripoliphosphate "Almina” 0.5 4
got from the factory at Alwernia iy
near Krakéw jon
- four curing mixtures:I, II, III, IV (content in table 1) Lo
rj

Microbial media and fluids ]‘
Experimental medium was prepared by solution of tested chemical agents to the desiﬂ b
concentration in redistilled water, then dry bullion component (Difco broth No 2) was amwd‘ex

After pH correction to the desired value * 0.1, medium was filter sterilized through membra\
filter. 10n
Sodium ascorbate, prepared and separately filter sterilized , was added to the medwﬂph
directly before starting cultivation for the possibility of its reaction with natrium nltriwt‘&
Dilution fluid was applied according to the Polish Standard PN-83/A-82054 Meat and pet]

Products. Bacteriological Examinations.

th v
For the passaging of bacterial strains before the main experiment, liquid nutrient pro ;

8
No 2, gterilized by autoclaving at 121°C for 20 min., showing the final pH 6.5 was app]ied‘ lt
€

by

Experimental plan "
€

After preparing the liquid media with two pH values and with or without chemical fact?
studied, plastic rotors for the automatic analyzer "Cobas - Bact” were filled with cultivativj
media and cultures taken from the 3 rd passage from over - night cultures at 37°C. (Over’“ig‘
cultures were ran by successive passaging by loop inoculation in the same medium). Rotors aﬂ% &

automatically analyzed by increase in optical densities (A: 430, 546 nm); incubation temPet ;
C

ture was fixed to 37°C.
,,o‘ 8]

Growing curves were approximated with the polynomials of the order from 2 to 6. Poly)
mials orders were estimated by taken into account the best fit (maximal correlation factorhd
] ar
Several parallel (under the same conditions) growing curves were averaged and fields under :‘

e
curves were estimated by integration. Growing curves were passed through three growing stab

It is not possible to present about 3600 growing curves in this paper, therefore only 0; -
example is presented (fig. 1). Intensity of growth of every bacterial strain was estimated ;
comparison of the growing curve, obtained with the addition of tested chemical factor, tO al'&
growing curve got without chemicals (used as a control curve). Inhibition/stimulation cﬁﬁ 4
fficients were calculated by dividing the fields obtained under the growing curves obtaiwﬂ !
after addition of the tested chemical or a combination of chemicals by the CorreSPOndi%‘m
fields under the curves obtained without the addition of any chemical factor. Every teﬁ Pt
combination (version) was repeated a few times in experiments. Some of the 1nh1b1tlon/stlmui) :
tion factors were rejected after negative verification with Q@ - Dixon test for the probabil :
90%. Not rejected factors in the form of diagrams are presented in figs from 2 to 7. y RE
Cultures before being added to the rotors and cultures at the end of experiments wir
enumerated several times by Koch method, in order to estimate the approximate limits of Uﬂﬂﬁr

U
counts. Nutrient broth solidified by supplementing with the agar (1.5%), and dilution £l
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fo :
X Preparing serial dilutions were then applied.

ke
‘\Jﬂgiﬁ_gpd discussion

Bars in figs from 2 to 7 placed below the level of 1 represent inhibitory action of tes-
d Qhemicals, while above this level they indicate the stimulatory action on the intensity of

b :
Cterial growth.
Comparison of the results presented in figs 2 and 3 indicates that NaCl exerts a stronger

inhjns ; : :
nhlbltOFY action than NaNO_, on Escherichia coli, Streptococcus faecalis and Bacillus subti-

!gliﬁ

* €8pecially at lower pHi Inhibitory action in these cases is stronger in higher doses of
Nmn‘and NaNO,. Staphylococcus is eminently stimulated for growth by NaCl and to a little bit
Beilor extent by NaNO,, although NaNO, at higher concentration (0.0125%) and at pi 5.5 shows
hﬁtln0t inhibitory dctlon Proteus vulgaris undergoes small stimulation by NaCl, except NaCl
lnhigher concentration (3.0%) and in higher pH (6.5), where small inhibition results. NaNO,
“Cemg to have distinct inhibitory effect on Proteus vulgaris in higher concentration and in
Ower PH. NaNO exerts a stimulatory action in lower concentration and in higher pH on Esche-
tha coli. Small inhibitory effects of NaCl and NaNO, on Salmonella agona are equivalent.

{
positive bacteria (fig. 4) is eminently inhibitory

o Effect of tripoliphosphate on Gram -
di o
0
' Influence of joined action of NaCl and NaNO,
on
bacterla in comparison to the factors acting separately Stimulatory action of NaCl on Sta-

S G : - * : X
%€ very strong on Staphylococcus aureus. On Gram - negative bacteria tripoliphosphate

Xe s
s a glightly stimulatory action at higher pH values.
(fig. 5) shows a stronger inhibitory action

uﬂ
\ leCOCCUS aureus is slightly diminished by the influence of less stimulatory action of

a s
‘ Noz‘ Stimulatory action of NaCl on Proteus vulgaris is not reduced by NaNO, however, except

¢‘ the o

4

8e of higher doses of factors in lower pH.

b v As it matters curing mixtures higher inhibitory action of factorse is noticed in lower pH
a : : :
lueg Despite the junction of the potentially inhibitory constituents in the mixtures, small

8t§ > it
lmulat0ry effect is exhibited on Salmonella agona of the mixture No II, containing lower

“vels of NaCl and NaNO,. Smaller inhibition of the mixture No II, in comparison to other mix-

g R ; X :
res, on other bacteria is also noticeable. Comparison of the mixtures differing in the con-

7t te
¥t of sodium ascorbate and citrate shows that these components are bringing additional inhi-

it
U' °ry effects to the mixtures.

i
]

76
8 4¥$i2§i9£§
Lowering NaCl and NaNO, levels could give th

ory Action of the above mentjoned factors to stimulatory action on

e effect of fluent transition of the inhibi-

bacterial growth inten-

0 \ hlty
) s 3
h‘ I‘1'190]iphosphate sodium ascorbate and citrate bring farther inhibitory action to NaCl
<\ o NaNo_ .
’ﬂ it NdLl and NaNO act more efficiently as inhibitors "in combination” than separately, but
) ; 2
p 8 not truly synergistic action.
P Reg
Cferen
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TAB. 1 FIG. 1
i E . 3 Proteus wvulgaris
Curing mixtures content (in % w/v on medium) A\=546nm, pH=5.5 [exeﬁv,;ry graph)
rafenyiy . _ ey + Control & NaCl 15% © NeCl 3%
¢ S Iy : Number of curing mixture ¥
j o AR A & T N % G T 100¢
NaCl 3.0 BEE 180 (35D
08O}
‘NaNOz 0.0125| 0.0050| 0.0125| 0.0125| -E
L | 1
[Sodium ascorbate | 0.03 | 0.03 0.00 0.00 § oso
T e = s T x Ak y,
1}?Zip?11?h°8phdte e | 0.0 | 0.5 0.5 & 3 eAe [F  Fields (60=18,9062
L PN o p ! \ = e | //f/ under (97,5%>=21_9a§7
|Sodium citrate | 0.3 | 0.3 [0.3 |o0.0 |<I% the curves|Si3%)=23294
0.00 A 4
3 6 9 12 15 18 21 24 27 30 33 36 39 42
Time N
FIG. 2 FIG. 3
NaCl NaNQ,
‘ : [0.0050% oatzsw‘loooso% 0.0125%
22 15% 0% P22 15% EZR 30%| | =z mm || 2 oo
L 5 ) ~_pH=5.5 ~_pH=65
pH=55 S \_pH=65
s S Sc -
. Ecoli 1. Ecoli
. Sagona 2. Sagona
. P.wulgaris 3. P.ulgaris
Sfaecalis 4. Sfaecali®
. Basubtilis 5. Bsubtilis
. S. aureus 6. S. aueus
FIG. 4 Ny FIG. 5
Almina
NaCl+NaNG,
B8 Almira A Aimina o Mam [MEA B
65:/ O 590 NaNOy  O.0080% NaNGy 001 O0080% NaNCy 0.0126%)
pH=5.5 pH=6.5 pH=G8 pH=85
L S/8¢
1. E.coli
2. S.agona 1. Ecoli
3. P.ulgaris 2. Sagona
4. Sfaecalis 3 p"U‘ga';s
} 4. Sfaecalis
tih
5. Bsubtilis 5. Bsuwitilis
6. S.aureus 6. Saureus
FIG. 6 FIG. 7
Curing mixtures Curing mixtures
pH=5.5 pH=6.5
&2 221 &2Zn R o a1 eEAn R
zr%/Sc
L ks
a a
& 1. Ecoli c 1. Ecoli
K 2. Sagona k 2. Sagona
3. P.wlgaris 3. P.ulgaris
° 4. Sfaecalis 4 e} 4. Sfaecalis
f 5. Bsubtilis A e 5. Bsubtilis
U 6. S aueus ‘ ) 6. S. aueus
A d 775
1 - 0
ladd i
4 2 VR a4
2 3 - 5 6 1 2 3 4 5 6
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