{ELSINGIN YLIOPISTO
LIHATEKNOLOGIAN
LAITOS

2.3

Use of reduced amounts of nitrite in the production of Italian typical salami
P.BALDINI, G.FARINA, F.PALMIA, G.PAROLARI and R.RACZYNSKY.

A preparation technique has been studied for Italian typical salami, which allows to
Teduce the amount of nitrite normally used to prevent the growth of Clostridia and
Enterobacteria. Inhibiting effects other than nitrite are used s thus avoiding the
formation of nitrosocompounds, which may have well know effects on human organism,
Dehydrating 8lightly the meat at a refrigeration temperature and keeping, the mince

Or the raw sausage for a few days at a temperature of O°, -4°C, a certain inactivation
of the Clostridia is obtained, also in the presen® of only 50 ppm of nitrite

/ 1,2 decimal reductions/. The addition of small amounts of acetic acid, which do not
Dodify the pH of the mince, determines a reduction in the number of Enterobacteria in
Salami containing low quantity of chloride /2,5%/ and fat /20-23%/; this fact is
®nhancied at holding temperatures and lower pH values / T=4°, pH=5,5/.

DUring the drying and the seasoning the acetic acid prevents, some times only partially,
from the multiplication of Entercbacteria in salami in which sugar has not been used

to lower pH3 the growth in number or Clostridia has never been noted /Max.9g/g/ .

At drying and seasoning temperatures below 20°C, no increase in the number of pathogenioc
Staphylococci inoculated in mince at the level of 104/g is observed.

QEEEEang von beschrankten nitritsmengen bel zubereitung ausgetrockneter salami wiirste.
P

*BALDINI, G.FARINA, F,PALMIA, G,PAROLARI und R.RACZYNSKY,

Un die zur Vermeidung dei Vermehrung von Clostridien und Darmbakterien normalerweise
88brauchte Nitritemenge einzusschranken, wurde eine Zubereitungstechnik fiir ausgetrocknete
1talienische Salamiwiirste erforscht, welche verbietende Wirkungen ausbeutet die verschieden
Sing als die Nitrits, und die Anwendung von Salpeterderivaten fordernden Substanzen nicht
verl&ngt deren Wirkung auf Mehschensorganismus noch unvollst#indig bekannt ist. Bei
leichtem Austrocknen des Fleisches bei Abkithlungstemperatur und Ausruhen des Wurstfleisch=-
geﬂliachea, bzw, der bereits eingehiillten Wurstware wéhrend ein paar Tage bei 0°-4°Cc - Tem-
perat“ren, erhélt man, auch in Gegenwart von nur 50 ppm Nitrit, eine gewisse Unaktivierung
der Clostridien / 1,2 Dezimalminderungen/; der Zusatz von Essigséure, wenn auch unter
80lchen Konzetrierungen, die den pH des Fleischgemisches nicht verédndern, erzeugt eine
engeverminderung der Darmbakterien bei weniger Quantitét Chlorid /2,5%/ und Pett/20-23%/
enthaltenden Salami-Wiirsten: diese Wirkung wird bei Ausruhetemperaturen und niedrigeren
PH-Werten deutlicher /T=-4°C; pH =5,5/.
wéhrend des Austrocknens und Ablagerns verhindert Essigséure, manchmal teilha®t, die
ermehrung der Darmbakterien in Salamiwiirsten, wo, um den pH nicht herabzulassen, kein
Zucker gebraucht wurde: in keinem Fall merkt man eine Zunshme in der Anzahl der Clostridien
/Max 98/8/. Beli Temperaturen unter 20°C wihrend des Austrocknens und Ablagerns werd:n keine
ZunahmEH an ins Fleischgemisch eingeimpfte Staphylokokken nach dem Masse von ca. I0%/g
festgestellt 2
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Emploi de quantites limitees de nitrite dans la preparation de sauclssons muris

P.BALDINI, G.FARINA, F,PALMIA, G.PAROLARI et R.RACZYNSKY, \

Afin de réduire les quantités de nitrite employées normalement pour empécher la multipli-
cation des c}ostrides et des entérobactéries on a §tudié une technique de préparation des [
saucissons muris italiens qui exploite des effets inhibiteurs différents de ceux du nit=

rite et qui n'exige pas 1' emploi de substances pouvant former des dérivés nitreux dont

1' action sur l'organisme humain n' est pas entiérement connu. En déshydratant la chair

des saucissons a des températures de réfrigération et en faisant se reposer la médlée du i
saucisson déjE dans son boyau, pendant quelques jours a une température de 0°c-4°C on
obtient, méme en présence de seulement 50 ppm de nitrite une certaine inactivation des
clostrides I,2 réductions décimales: 1 adjonction d'acide acétique, méme en concentration®
telles qu'elles ne modifient pas le pH de 1'amalgame,détermine une réduction dans le
nombre d'entérobactéries dans des saucissons contenant de basses quantités de chlorure
/2,5%/ et de gras /20.23%/: cette action est plus évidente pour des températures de repo?
et des valeurs de pH plus basses /T=-4°C; pH=5,5/. Pendant 1le séchage et le mﬁriesage

1 acide acétique empache. parfois seulement partiellement, la multiplication des entéro”
bactéries dans les saucissons ol, pour ne pas abaisser le PH on n'a pas employé de sucre!
en aucur cas on ne remarquers une augmentation du nombre des clostrides /max 9g/g/. En
adoptant des témpératuree de séchage et mfirissage inférieures a 20%C on n'obssrve pas
d'augmentation dans le nombre de staphylocoques pathogénes inoculés dans la me sure

d' environ 104/g.

Jnorpelnenune DPDBHMSGHHHX KOJWYECTB HUTDUTE B MSI'0TOBIE HUY BHIIE DXAHHHX K0A0ac

.banzuen, I'.®apuHa, ®.llanmusa, T'.llaponapy a1 P.Paunacky.

Texuuxa MSTOTOBIGHUA NTAIBIHCKUAX BHZISDEAHHHX KONGac OHJN& PACCMOTDEHA, YTOGH coxpaTHTh KO~
JAY6CTBO . HUTPUTA OOHYHO YNOTPEGNBHHHE, YTOGH TODMOSHTSH PasMHOXEHNe KI0CTPUZME w sHTEPO~
Gaxrepuit, 9Ta TEXHNKA UCIONB3YET TOPMOBALUE 8(P6KTH pasANUHH C HUTpATA W OHA HE ynoTDed'
JAGT  BOWECTBA, KOTOPHE MOI'YT CO3Z8TH HUTDPOS0COEZWHEHNS , ZeflcTBNe KOTOPHX R4 4UeN0BE™
4YeCKu#t 0PraHM3M He BIOJNHE USBECTEH,

Eciv MH HeMHOI'O CymUM MAcO B TeMICPaType saMOpaxWBaHud ¥ MH AepxpM Papu KoxcacH / win
BHZIEpRAHHY K0JIOACY/ Ha HeKOTOpHe ZHW B TEeMIIepaType OO, ~49C i moxen YacTuyHO ZenaTk
KJI0CTPUANA OEBAGATENBHEI W B NMPUCYTCTBYY TOIRKD 50 PpPM HUTDUTA,

/ 1,2 HecATHYHHX yuMeHBHeHWIt: ZoGaBKa JKCYCHO!l KWCIOTH, TaKxe B COCDENOTOYEHUAX, KOTOPHE
He uaMeHseT PH (apua yMEHBUNT KOMWYECTBO KHMNEYHHX OaKTepuit (sHTepoJakrepuit) B xomGacad*
C HUSKUMN KOIuMuecTBamy xmopuza ( 2,5%) u xupa ( 20-23%)

9ro zeficTBue Golee oueBuAHOE AJIA TEMNEPaTyD OCTAHOBKM W HWKe LeHHocTel pH ( T:uOC;

PH = 515)/-

B mpozomkeHMu CyuKM ¥ BHIEDEMBAHNA YKCYCHAA KUCIOTA MEINAaEeT, WHOIZA TOXBKO yacTUYHO, PAS~
MHOX6HN® SHTEPOGAKTepUiA B KomGacax, Ges 70GaBKH caXapa, 4T0CH He YMCHBNATH pH: Ml HUKOT™
A8 He OTMeTHUM yBeJU4YeHWe KiocTpuzmit ( Maxc. 9r/r). "
B remmepaTypax CymK:m ¥ BuZAepEuBanua Huxme 20°C MH me OTMETVM YBEIWUYEHNA IATOIEHHHX cradu?
KOKKOB, NPUBUTHX B apm B Mepy OK0I0 IO4 /T.
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Use of reduced amounts of nitrite in the production of italian_typical salami

P BALDINI G.FARINA G.PAROILARI F.PALMIA and R,RACZYNSKI

Stazione Sperimentale per 1'Industria delle Conserve Alimentari - Parma

MlCrobtal changes of meat in raw sausages may be responsible for the development of typical tastes and

&ven for the spbilagelof the product, depending on the microblal strains present (1). Different kinds of salami
May this be obtained by a proper microbial selection.

In Particular, the acidification that some types of salami undergo during the first days of ripening causes the
InaCtivaUOH of some harmful strains and the formation of the organoleptic properties of the product, and allows
lean and fat particles to bind quickly (2).

On the contrary, a fall in the pH value must be avoided in many italian-style salami, where the addition of
SUgar and the subsequenrmultipllcation of Lactohacilli result in undesired acid tasies.

The addition of nitrite and nitrate to non-acidified salami plays an important role in preventing the growth of
dangerous bacteria.

Wheﬂ reduced amounts of these additives are added, careful attention should be paid to the other preserving
factors (AW, pH), to the preparation technique and to the characteristics of the mince (3).

In order to study the possibility of ebtaining non-acidified salami, containing not more than 2,5% sodium
cm(’l’lde and 50 ppm of added nitrite, the following preparation teclinique has been employed:

D The meat is slightly dehydrated, to lower the moisture of the mince.

2) Acetic acid is added, in some cases in amounts that do not modify the pH value, then the salami are

allowed to rest at low temperature to control the number of Clostridia and Enterobacteria.

mMﬁ‘ﬂon of salami

The Mmeat used for the preparation of salami (table 1) was slightly dehydrated for a few days at chailing
tempel’amres (00, SOC), thds obtaining a weight loss of about 9%. The minces were prepar=d by grinding
i Mmixing the ingredients in a cutter; during the mixing, before the addition of ingredients other than meat
(

tabs'l and 2), the minces were inoculated with freshly prepared (one day old) cultures of Cl.Sporogenes

2 4 s
3679 and Staphylococcus Aureus ATCC 6538 (10Z and 10" n°/g, respectively).
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The minces thds obtéined, or the salami immediately after casing, were stored for three da ;s at low tempe-
o o

rature (0~ and~~ for minces A and B, respectively).

Chemical and microbioclogical analyses were carried out on salami prepared with natural pork casings: on

the same day of preparation; at the beginning of drying; four days later; seven days later; at the end of

ripening.

Results and discussion

When resting at low temperature, salami showed an inactivation of Clostridia which was maximal at ~4Of.'-
Table 5 shows that the death of Enterobacteria depends on the storage temperature, the pH of the mince,
and the amount of acetic acid added.

During drying and ripening a multiplication of Enterobacteria in salami containing less than 1 ml/kg of
acetic acid was observed; the increase in number was greater with increasing pH values and decreasing
amounts of acetic acid. A growth in number of Clostiidia and Staphylococci, on the contrary, was never
noted; in spite of a large initial contamination, they never reached the number of 105”-/9, which is
throught to be necessary for giving a toxic product.

The pH was influenced only in those minces to which lml/kg of acetic acid had been added; during dryind
no significant pH lowering was observed, w“u’le only salami A showed, at the end of ripening, a lower pH
as compared with the initial pH of the mince (see table 4).

mount®

Nitrites and nitiates were present at low concentrations all through the preparation; no detectable a

of nitrite were present at the end of ageing.

The results show that it is possible to prepare salami with a little amount of nitrite, where the inacli"d[w“
of Clostridia and Enterobacteria is accomplished by the combined effect of low temperatures and acetic actd:
which is known to be harmful to many microorganisms.

The effect of acetic acid does not appear to be due to a pH lowering and therefore to possible changes i
trite caused by variations in the physicochemical characteristics of the medium; furthermore, 1t should be

N : e 'IUL'“‘I
remarked that a direct interaction of nitrite and acetic acid resulting in the formation of dangerous pro¢
A . = o (\111”5’
is unknown until today; then the addition of the same additives (acetic acid, nitrite), in the same am
to different minces does not always result in the same pH change.

o and 1ipe”
Finally, no multiplication of Staphylococci was ever found; this may be due to the fact that drying af

o
ning temperatures were always below 20 C. (4)
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A set of salami, prepared with 22 ppm of nitrite and 0,22 ml/kg of acetic acid only, is being studied, now:

their colour is good. but no microbiological data are available, today .
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Table 1. Composition, microbiological characteristics, and storage temperatures of mit. -

Salami A Salami B
Lean pork shoulder % 72 72
Pork fat % 25 25
Sodium chloride % 2,5 2,5
Wine % 0,5 0,5
Pepper % 0,08 0,08
Garlic % 0,008 0,008
ReStllng temperature (OC) 0,+2 -4, -6
Total count (logNO/g) 5,05 4,95
Micrococet " 4,26 4,68
Lactobaciili " 2,32 2,08
Enterobacterta " 272 2,08
Sulphite reducing 2,08

Clostriditn * 2,00

Pathogenic Staphylococci 4,71 4,48
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Table 2. Nitrite, nitrate and acetic acid added to the mine es .
Salami A Salamt B
Mince N. Mince N.
1 2 3 4 1 2 3 4
NaNO2 (ppm) 50 <0 50 50 50 50 50 50
NaNO3 ("m) - - - 100 - - - 100
CH,;COOH (ml/kg) 1.00 0.50 - - - 0,25 0,50
Table 3. Envitonment temperature and moisture during drying and ripening.
o
days Moisture % Temp. C
A B A B
1 60 60 19 19
2 60-90 60--90 18 18
3 " » 17 17
4 " " 16 16
5 " " 14 14
6-40 85-90 85-90 12 12
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Tabla 4 a, Changes of chemical and physicochemical characteristics .

Mince days Aw pH HZO% NaCl% NaNO2 NaN(). Proteins Fat As@&h
(ppm) (ppm) % o %

1A 0 0,95 5,47 57,1 2,75 24 32 19,06 20,260 a6

2A 0 0,95 5,59 56,38 2,70 38 33

3A 0 0,95 5,73 54,66 2,70 28 48

4an 0 0,95 5,77 52387 & 275 43 105

1A 4 0,95 5,44 52077 =290 24 <10 18,63 24,92 3,84

2A 4 0,95 5,58 53, 61489 80 24 22

3A 4 0,95 5,78 53,26 . 2,80 24 10

4A 4 0,94 5,81 52,94 2,75 34 97

1A 7 0,94 5,61 52297 3,10 07 <10 20,82 23,37, 3.9

2A 7 0,94 5,59 51,59 3,16 29 22

3A 7 0,94 5,83 50,46 3,04 22 28

4A 7 0,94 5,86 48,81 3,04 64 48

1A 46 0,91 5,34 39,13 3,80 €10 32 24,73 821 SiiA 597

2A 46 0,90 5,40 35,78 * 3,98 10 14

3A 46 0,89 5,56 33,31 3,98 -10 17

4A 46 0,89 5,56 38,82, 4 92 <10 27

Table 4 b,

Mince days Aw pH HZO‘X NacCl NaNO NaNO3 Proteins Fat Ash
(ppm) (ppm) % % %

1B 0 0,96 5,46 56,71 32,56 40 10 16,79 23M1 3,26

2B 0 0,95 5,41 54,80 3,04 43 26

3B 0 0,94 5,45 55,79 3,04 54 16

4B 0 0,96 5,67 58,52 2,80 58 81

1B 4 0,93 5,51 49,39 3,62 18 23 20,77 25,40 4,37

2B 4 0,93 5,49 48,59 3,62 18 30

3R 4 0,94 5,51 52,80 3,04 12 31

4B 4 0,94 5,63 51,76 3,16 18 51

1B 7 0,93 5,70 48,31 3,62 <10 45 19,67 27,82 4,52

2B 7 0,93 5,54 47,79 3,28 «10 37

38 7 0,93 5,47 48,29 2,28 «10 22

4B 7 0,94 5,58 53,98 3,04 <10 48

1B 31 0,90 5,48 35,94 4,90 <10 14 27,36 29,67 5,43

2B 31 0,90 5,48 38,30 3,98 <10 21

38 31 0,90 5,43 36,96 4,22 <10 25

4B 31 0,90 5,63 38,49 4,10 a0 17
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Table 5, Microbhial strains in ¢

Salami A

Mince N, 1
Total count 5, 13
Micrococci 4,38
Lactobacilli 2,18
Sulph.red.Cl. 0,48
Enterobacteria 1,48
Pathogenic Staphylgpcc 4,59
Mince N, 1
Total count 7,18
Micrococci 4,08
Lactobacilli 7,56
Sulph.red.Cl. 0,81
Enterobacteria < 0.48
Pathogenic Staphylococci 4, 26
Salami B
Mince n. 1
Total count 5714
Micrococci 4,84
Lactobacilli 1,78
Sulph.red.Cl, <« 0,48
Enterobacteria < 1,48
Pathogenic staphvlococci 3,93
Mince N. 1
Total count 7,80
Micrococci 7,10
Lactobacilli 8,78
Sulph.red.Cl. < 0,48
Enterobacteria 1,38
Pathogenic staphylococci 4,26

days 0

2 3
5,67 5,68
4,26 4,32
2,80 223
0,78 0,78
2,56 2,48
4,59 4,65

days 7

2 3
PR 728
5.38 5,43
7,92 6,91
0,48 0,48
j 3% L | 5,08
4,32 4,18

_days 0 __

2 3
5,91 5,49
4,38 4,89
2,18 2,08

-0,48 0,48
- 1,48 1,48
4,38 4,48

days 7

2 3
7,52 T, T2
7,30 6,78
8,90 8,60
0,48 < 0,48
1,26 1,32
4,32 4,38

7,08
5,48
7,08
0,48
4,76

4,82
2,72

. 0,48

2,26

4,26

salam i during ripening (Log NO/q)

Mince N,

Mince N,

Mince n.

Mince n.

6,52
5,02
6,95
0,48
0,48
4,08

L BS
378
8,10
0,48

0,78

day s
2 |
1,91 48
5,08 4,08
5,72 6,43
0.78 0,48
2,38 3,95
4,08 4,18
days 46
2 3
8,38 ,43
4,08 4,91
8,1 7,08
~ 0,48 < (0,48
¢0,48 2,08
3,79 3,95
_days 4
2 3
6,78 6,80
5,15 5,39
6,00 6,08
0,48 0,48 -
<0,48 < 0,48
3,56 3,88
_days 31
2 3
7,94 7,85
5,10 51,310
7,26 8,59
= 0,48 = 0,48
~< 0,48 -=0,48
4,52 4,56

3,80






