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g has been stated previously that under precisely controlled ripening of raw sausages
Tdition of nitrate and or nitrite can be lowered in amount or can be ommitted entirely.
8 causes a change - though not unpleasant - in flavor and makes ripening conditions

ﬁre critical. On the other hand the human health hazard i.e. potential risk of Clostri-
Un botulinum remained to be elucidated.

For that reason raw sausages were prcduced
% with KNO, /600 ppm/
with NaNo,, /150 ppm/

h Without nitrate
8nd nitrite,
103

Spores of Clostridium botulinum were injected into the core and the sausages were
My Sned. Samples were taken at weekly intervals and extracted with phosphate buffer.
v e were i.p. injected with the supernatant of the extract after centrifuging at 7000
ﬂ;t'm' for 30 mins. Mice injected with antitoxin + supernatant and with heated super=-
80t gerved as controls,
fie Mouge~test proved that the spores germinated, grew and produced toxin during the
be 8% ripening period in sausages containing no curing salt. The same phenomenon has
®1 noticed with sausages contalning nitrate or nitrite very rarely. After some weeks
Qndr Pening, when ay value became lower, no further toxin production could be detected
e toxin previously formed was inactivated.

£ﬂ°t1vahion of toxin was found also when pure toxin instead of spores was injected into
mi:: in other words neither spore-injected, nor toxin=injected samples caused death with

i This means that no toxin can be detected in the raw sausage by the end of a longer

&Denig period even if no nitrate or nitrite is used. The mechanism of toxin inactivation
Under investigation. .
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\aggﬁﬂg_yon Zusatzstoffen und Relfungsparametern auf das Wachstum und Toxinbildung

yon Clostridium botulinum
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4
r?f?ﬁ“nd ungserer vorherigen Experimenten konnte festgestellt werden, dass der Nitrit/Nit-

Btay Usaty hei bestimmten Rohwursttypen und bei Einhaltung gewisser Reifungsperameter
Pit/Niiu vermindern sogar zu vermeiden ist. Die Verminderung oder das Auslassen der Nit=-

t“ell rat-Menge hat eine gewisse aber nicht unangenehme Aenderung im Geschmack und even-

deg n Such eine geringere Produktionssicherheit zur Folge. Es bes?eht jedoch das Pfoblem

QhHeGeB“ndheitsrisikoa und zwar die eventuelle Zunahme der Clostridium=-Gefahr in Wiirsten
Nitrit/Nitrat Zugabe.

2y &
= Klﬁruﬂg der Frage wurden Rohwiirste a/mit KNO3 b/mit NaN02 ¢/ohn- KNO3 und NaNO2 her=

8
: BN 8 0 den fuew wodes. 107 Cibsirbdlun Bokuiinus B Sporel ijekkieriy Dis Relf-
hierverlief wie Ublich und den Wiirsten wurden wochentlich Proben entnommen. Nach Extra-
iy gn der Probe mit Phosphat-Puffer und Zentrifugieren beil 7000 U/min fiir 30 Min. wurden
ung -0 Ubergtand Mause gelmpft. Als Kontroll dienten M&duse die mit Antitoxin + Uberstand
AQBkmit 8ehitztem Uberstand geimpft wurden. Am Anfang der Reifung zeigten die Sporen
WUrs:imun3, Wachstum und Toxinproduktion. Ausnahmgweise kann dieser Vorgang auch bei
S0 vorkommen die mit Nitrit/Nitrat hergestellt sind. In spéteren Perioden der Reif-
y bhe Niedrigeren Ay - Werten konnte keine Auskeimung und Toxinbildung festgestellt

' B0gar wurde das vorher gebildete Toxin inaktiviert.

Dig
8 . . wres =
b&chi TOXininaktivierung war auch bel den mit reinem 7Toxin injektierten Wiirsten zu beo

feﬂte 1. Dag hedeutet also, dass ~anhand centsprechender Reifungsparameter- in der”schni{t-
ergeg Rohwurgt kein Botulotoxin nachweisbar ist, auch wenn die Wurst ganz ohne Pokelsalz
8in )

worden war, Experimente beziliglich des Mechanismus der Toxininaktivierung
ange,
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L’influence des additifs et de la maturation sur la multiplication de Cloutridiu@_ggﬂgi;
num et la productivité des toxines
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Au cours des expériences précédentes nous avons constaté que dans le cas de certains prﬂ
de saucissons secs ljaddition du nitrite et du nitrate peut étre diminuée ou abandonne®
reaspectant les parametres de maturation avec rigueur. L’abandon du nitrite ou du nitrstz
peut provoquer un changement du goﬁt tolérable mais dans certains cas le décroissementd
la sécurité de fabrication.

Toutefols, la question de 1l’assurance sanitaire, c.a.d. 1’augmentation éventuelle de me~
nace de Clostridium reste problématique.

Pour éclaircirBCette question nous avons injecté le spore B du Clostridium botulinum en
quantité de 10° dans le centre des _saucissons secs, préparés avec ou sans additifs.

Les sauclssons secs ont été soumis & la maturation habituelle; nous avons prélevé les
échantillons par semaines. Apres avoir extrait 1’échantillon par un tampon de phosphﬂtenuf
nous avons inoculé les souris avec le surnageant. Ce surnageant a été obtenu par une e
fugation de 30 minutes /7000 rev/minute/.

Les souris inoculées avec antitoxine + surnageant ainsi que celles inoculées avec de®
extraits de traitement thermique servaient comme contrdles. On pouvait constaté qu’s ané
début de la maturation les spores germaient et multipliaient, produisants de toxines dn_
les saucissons secs préparées sans additifs /nitrite ou nitrate/. Dans des cas exceptigrﬂﬂ
nels cette phénomene peut se produire aussi avec les saucissons secs préparées avec niion
ou nitrate. Dans la phase suivante de la maturation - évidemment & cause de la diminut

de 1’activité de 1'eau =~ la germination, la multiplication et la production de toxine
diminue considérablement et méme les toxines déJ4 produites commencent & 8'inactiver: ,.
L*4inactivation de la toxine a été aussi démontrée dans le cas ol 1l’on a injecté 1a tox
pure dans le saucisson sec. 16
Si une maturation plus longe correspond strictement aux prescriptions technologiques'du
produit fini ne contient plus la toxine botulinum dans le cas de défaut du nitrite ©
nitrate. ;

el
Actuellement des expériences, concernant le mécanisme de 1’inactivation de toxine gont
cOurs.
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BuygH¥e NOCOJNOUYHHX WHT'DEJMEHTOB ¥ NapaMeTPOB CO3DeBaHus HA DA3BUTHE U ToKCHHOOD30BE
Clostridium botulinum

K MHIE » M.JEJEHU
TocynapcTBeHHHH WCCIIel0BaTEeABCKN!l WHCTUTYT MACHOH MpOMWmJIEHHOCTH, BEHIpUA

PeaynbTaTH CBOMX pPaGoT, MPOBOACHHHX 3apaHee mokasamu, 4T0 €CTH BO3MOXHOCTE ANA ng
WIN NS WCKIOUGHWA HMTPATA W HATDUTA W3 NMPOWBBOACTBE HEKOTOPHX CHPOKOMIGHHHX uoﬂﬂeT
COGIOAGHHN OTPEJENEHHHX NapaMeTpoB co3peBaHud. [Ipm 3TOM B KaKoi-T0 CTENeHn maMeHF““.Ho’
BKYC, HO DTO €WE He ABAAETCA HENDUATHHM, } WHOTZ3 CHUXABTCHA cTaduIBHOCTH rexnonﬂcT“ B0
MOXET BOSHMKATH BONPOC 00 ONMACHOCTM HA 37apoBhe health rigk /, TOYHEE 0 BOBMOMHﬂoﬁ'
JWYEHHAA Clostridiwr PUCKA NMDH TMPOM3BOACTBE (€3 NMUWMEHBHWA MOCOMOUHHX WHTPEHEeHT

linA BHACHEHWA AGHHOT'O BOMPOCA B LEHTP 6aTOH8 CHPOKOMUYBHHHX Kondac BMPUCKWBAIMN Cl¥g“13

B ronuuecTBe 10°, (b WMEHHO B GATOHH U3TOTOBJIEHHHE (€3 NMPUMEHEHNA HuTpara o HMTPWDO“ OT’V
GaTOHH C npuMeHeHuWeM WX. [loxBepranm ux C03PEBaHUD 00 A€ cTBynUeil TeXHONOTUY W HPHH 0¢
Gupany OZUMH pas B HEZENn /N Tpo6 MCToNB30BAAM LEJHil carou/. [pody aucrparwpoBiynnBaq
darHoll Gypepe, moTOM HEHTPAPYTUPOBANH TIDY 7000 o6/mun B TeueHun 30 MUHYT M CBep“ganwaﬂ ‘
neflca yacTHD BIPHCKABANM MHIW, KOHTPOJIEM WCNMCNB30BANW TE MHUM, B KOTOpHE BnpwcuBe i
THTOKCWH, TO 6CTH 3KCTPAKT NOABEPIHYTHHA repuuueckol odpadoTke. B pesynprare npo HMTP"ﬁ
yccnenoBannit GHIO yCTAHOBJIEHHO, YTO B HAyazne CO3PEBAHUA B GaToHax 0e3 HiTpara MX Haénp;
HAG/NAAETCA POCT CIIOP, PA3MHOXEHWE W TOKCMHOGpa3oBauue. B UCHKIOYMTEIBHBX cnyuaﬂmﬂ c03P°
78NN 3T0-M y TEX npol6, KOTODHE HE COXepxany HUTpaT ¥ HUTPUT. Ha naannenmen CTBE{adnwﬂﬁ g
BaHWA - M3-38 CHUEEHWA CBOGOZHOH BAAarTW /oTHOCHTENbHAA ENAXHOCTB B nponykre/ He id
@Tci poCT, PABMHOAEHME W TOKCWHOOpA30oBaHWe, Ta¥e 38uSHAGTCH VWHEKTWBALMA paHbme 0
UWXCA TOKCHHOB.

AHAKTWBALMO TOKCHHA YAANOCH Z0KA3aTh W B TOM Clyuae, KOTAa B KOAGACY RHDMCKMBaﬂgH
TOKCHH. [IpW COGJOZEHWM OMpEAENEHHKX NapsMeTpoB BO BPEMA CO3PEBAHWA 13 roronoro_CHies iy
YEeHHOTO IPOYKTa HE YAaJ0Ch BHAEAWTH TOKCUH Botulinum , KOrza ¥0JI6aCY HEFDTOBMH: oK
MGHOHWA HWTDAaTa ¥ HATPUTA. ONHTH, HATIDABJGHHNE HA MIYUEHHE MEXAHWIMA WHAKTHBALUN

B HOCTasllee BpPEMA MPOZOIKANTCH.
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Influence of additives and ripening parameters on growth and toxin production
of Clostridium botulinum

INCZE, K. - DELENYI, M.
Hungarian Meat Research Institut, Budapest

Introduction

It has been a common effort in recent 10 years to decrease the amount of nitrite
and nitrate in meat products or to omit them entirely. Well-known reason of this
effort is the potential health-hazard exhibited by eventual formation of nitros-
amines from curing additives and secondary amines.

The main lines in nitrosamine-research can be summed up as follows:

1./ Study of technological and sensoric problems caused by decrease of curing
additives.

2./ Study of microbiological~hygienic problems caused by decrease of curing additives.

3./ Mtection of nitrosamines in meat products prepared with lowered amount of curing
additives. Screening, monitoring service, analytical studies.

4./ Possibility of lowering the nitrosamine-level in foods by partial or total
replacement of nitrite-nitrate.

5./ Animal feeding tests with nitrite-cured, eventually nitrosamine containing foods.
Chronic toxicity test with nitrite.

6./ Detection of nitrosamines in animal stomachs and in model "stomacha" "fed" with
potential precursors.

In this paper the microbiological problems arisen from the decrease of curing
additives will be dealt with.

48 known, nitrite inhibits many micro-organisms of food origin most important of
which is the inhibition of toxin production by Clostridium botulinum.

Since the use of nitrite and sometimes nitrate is therefore of vital importance,
the consequences of their decrease must not be overlooked. In order to avoid a
raise in health-risk, the eventual decrease of inhibiting effect should be checked
and be compensated some other way.

In our previous experiments /Incze, Farkas, Zukal, 1973; Farkas, Incze end Zukal,
1973; Incze Parkas, Mihflyiné, Zukal, 1974/ the effect of lowered nitrite concentra-
tion on C1. egorogenes spores has been ptudied in heat treated meat products. The
Ower i ng effect has been successfully compensated by other chemical and/or
bPhysical methods.

Just a few of the numerous authors dealing also with microbiological effect of nit-
rite in heat treated meat products could be mentioned here: Christiansen et al.
/1973/ studled the effect of curing salts on Cl. botulinum in comminuted meat,
Hustad et al. /1973/carried out similar studles 1n Wlieners and Christiansen et al.
;I§757 in summer style sausage.

Another group of meat products consists of the non heat treated ones where the micro-
1°1ogicgl cgnsequences of the decrease of curing salts should be cleared as well.

§¥Jelkvale and Tjaberg /1974/ found practically no difference between the microflora
Of Salam] sausages prepared with or without nitrite resp. In their work presence and
Number of micrococci, lactic acid bacteria, aerobic sporeformers, pseudomonas and
Coliform bacteria were determined, nevertheless the health risk aspect has not been
dealt with.

Colling=-Thompson et al. /1974/ and Christisnsen et al. /1974/studied the effect of
Curing salts on Cl, botulinum in bacon and recently Ivey et al. /1978/ the combined
8ffect of nitrite and sorbate on Cl. botulinum in bacon. Bacon is nonetheleeet 5
Sonsumed mostly after frying and There are other reasons too, why from bacon %o d4ry
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sausage no direct extrapolation can be made.
In order to get some idea on the potential enhancement of health risk in dry ssus8apg®

wh:n lowering the amount of curing salts the following experiments have heen carrie
out:

Dry sausage batches were produced

8/ by traditional method /600/Bg¥kg KNO,/
b/ with nitrite curing salt /cca l50}ﬁﬁl&g NaNO,/
¢/ without nitrite and nitrate

Magerials and methods

Under factory conditions raw sausage was produced with nitrate, nitrite or without
them /gee above/ and spores of Cl., botulinum type B yere injected into the core.
Concentration of spore suspension was adjusted to 10 /ml, 0,1 ml of which was injec

Thie meant a final number of 103 spores in product. The sausages were ripened in 8
usual way and samples were taken at weekly intervals /every tﬁme a new sausage uﬂit/'
The samples were homogenized and extracted with gel-phosphate buffer /pH 6.25
centrifuged at 7000 r.p.m. for 30 mine according to the standard procedure.

ted-

and

Mice were injected i.p. with the supernatant, animals injected with heated superns”
tant as well as with antitoxin plus supernatant served as controls.

In preliminary experimente sausages were treated with Cl. botulinum toxin. 0,1 ml g
of the 10fold dilution of concentrated toxin was injected In the sausage and gamplé
were taken, extracted and used for mouse test as described previously /1000fold
dilution of concn. toxin killed mice within one day/.

Results and discussion

e

No toxin has been found in sausages immediately and 3 days after inoculation /TBblel
This means that no toxin was administered unintentionally when injected C1. botuli"gm
spores and no toxin formation took place in 3 days either. After a ripening perioa

one week the extract of sausage with no added nitrite and nitrate caused death of

mice in both series of experiments. Extracts of nitrite- or nitrate containing ontt
sausages caused also death but not with all mice and only in one series of experil in
After two weeks no lethal effect has been found with these latter samples, while 9%
was still detected in extract of sausage with no added nitrite or nitrate, After 2
ripening period of 3 and more weeks no lethal effect was found with any samples.

While trying to explain this phenomenon we think that ay-value in fresh product 1:nd
fairly high /0,96-0,97/, thus it may promote germination and outgrowth of spore® od
toxin production by vegetative cells of Cl., botulinum, even if temperature is beltur%
suboptimal level, If curing salt is also present, then combination of low temperation

suboptimal ay-value and curing additive - even nitrate - is sufficient for inhibl thi?

of toxin formation. In lack of curing additive water activity should be lowered ’]imm'
happens during ripening = in order to inhibit toxin formation by Clostridium botur== a"
a

ear?
teresting to_learn that botulinum toxin previously formed "dis8PP%.yis
ggmgggwfaﬁge oi?neggulé gamely be detected at the end ofpripening period., WhetheT

was caused by inactivation or by other mechanism is under investigation.

When toxin was injected into the core of sausages mice teat proved positive Onlyitrswg
after 1 or 2 days /Table 2./ and never after 1 week or later no matter nitrite~D> " 4o
containing or nitrite-nitrate free samples have been tested. Preliminary investtgaﬂpﬂ
aimed at explanation of this mechanism may suggest that increase of salt concen
during ripening is probably not the cause of this "inactivation".

Summing up the results briefly we might conclude that no increase of health rig%raw
should be calculated with in case of dry sausage produced without nitrite and 1
if ripening is carried out under strictly maintained circumstances.

g
Main criteria of this ripening are low temperature and correct way of drying. Thut

Cl, botulinum has no chance to grow or its initial growth is blocked and in theage
ripened product no toxin cen be detected. In this respect long ripened dry sgausft
should be considered a special product compared to other meat products:

while ay-~value is constant with most of those products, it steadily decreases
dry sausages and this fact causes a great difference in terms of safety.

with
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Table 1, Toxin formation in samples inoculated with 103 Cl. botulinum gporan

Lethality rate of mice

Sampling

after }m03 NaHOZ zidnggzgﬂ?itritn
leser. 2e.8er, leser, 2e.08r, l.aer, 2.a@r.

inoculation - - - - - -

3 days - - - ~ - -

1 week - 66 % - 66 % 100 % 100 %

2 weeks - - - - 100 % 100 %

3 weeks - - - - - -

4 weeks - - - - - -

13 weeks - = o - B -

Table 2. Change in toxicitiy with samples injected with pure toxin®

Sampling Lethality rate of mice

s KNO, no added nitrite
and nitrate

1 day 100 % 100 %

1 week - =

2 weeks & =

5 weeks S -

X The 0,1 ml toxin injected was a 10fold dilution of concn. toxin,
1000f0ld dilution of which was still lethal to mice.






