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aL1?!0 beSr a,t®te  ̂ Previously that under precisely controlled ripening of raw sausages 
l0n °f nit**ate and or nitrite can be lowered in amount or can be ommitted entirely. 
aaaaÇa ? CAan§u ” îu0U6^ not unpleasant - in flavor and makes ripening conditions 

dlu® ?rr ,?a1, 0n *îie ot£er hand the human health hazard i.e. potential risk of Clostri- ^  botulinum remained to be elucidated.
that reaaon raw aauaagea were produced

V with KNO, /600 ppm/ 
h/ • 3
o/

with NaN02 /150 ppm/ 
without nitrate
,ahd nitrite,

lo-3 _
5reS 0f cloatridiuni botulinum were injected into the core and the sausages were 

Mica 6d* Samples were taken at weekly intervals and extracted with phosphate buffer.
were i"P- injected with the supernatant of the extract after centrifuging at 7000 

l a w !  for 30 mins* Mioe injected with antitoxin + supernatant and with heated super- 
îhe serve<* aa contrôla«
firs+DU?e-tfst proved that the spores germinated, grew and produced toxin during the 
he6_ ripening period in sausages containing no curing salt. The same phenomenon has 
of ̂ noticed with sausages containing nitrate or nitrite very rarely. After some weeks 
abd îuenrng* when aw value became lower, no further toxin production could be detected ^  6he toxin previously fonned was Inactivated.
00ret:*7al:ion toxin was found also when pure toxin instead of spores was injected into 
bi0e’ in other words neither spore-injected, nor toxin-injected samples caused death with 
H d * . meana that no toxin can be detected in the raw sausage by the end of a longer 

Period even if no nitrate or nitrite is used. The mechanism of toxin inactivation under investigation.
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f l a c h e
AUf
tat°Srund
8tarkUaa*a bei bestimmten Rohwursttypen und bei Einhaltung gewisser Reifungsperameter 
nt/Bl?u vennindern sogar zu vermeiden ist. Die Verminderung oder das Auslassen der Nit- 
iiieî  ^rai'Menge hat eine gewisse aber nicht unangenehme Aenderung im Geschmack und even- 
iös q auch eine geringere Produktionssicherheit zur Folge. Es besteht jedoch das Problem 
°hbe M0Uhdheitsrisikos und zwar die eventuelle Zunahme der Clostridium-Gefahr in Würsten
Zur

unserer vorherigen Experimenten konnte festgestellt werden, dass der Nitrit/Nit-

^itrit/Hitrat Zugabe.
Klä;

Stellt
rung der Frage wurden Rohwürste a/mlt KNO., b/mit NaN0~ o/ohn- KNO-, und NaN0„ her-3 U, —  . » ™ v 2 W-xxx, ,xx,v3 xxxxxx x»=x,v,2

Clostridium botulinum B Sporen injektiert. Die Reif-v and in den Kern wurden 10-' ______ ____ _
aierß_r,d8f wie üblich und den Würsten wurden wöchentlich Proben entnommen. Nach Extra
it Q 
bhd
*lt dem̂ fii Probe mit Phosphat-Puffer und Zentrifugieren bei 7000 U/min für 30 Min. wurden 
8bd Oberstaud Mäuse geimpft. Ala Kontroll dienten Mäuse die mit Antitoxin + Überstand
"baitgi ßehltztem Überstand geimpft wurden. Am Anfang der Reifung zeigten die Sporen 
"ÜratenUlls’ Wachstum un(j Toxinproduktion. Ausnahmsweise kann dieser Vorgang auch bei 
«hg, verkommen die mit Nitrit/Nitrat hergestellt sind. In späteren Perioden der Reif-

Z l d  P  f l  T i i  n  o  v i o  n  A  . . .  _  l l / n  n f  i - x n  I r A n n  +  n  I f n i  n n  A u n l r n l  m n n n  1  i n  n  +  z i n n  +  n l  1 tw« rd 
Dl

en,
«a°hten0X:*'ri:*'na*t;tivierung war auch bei den mit reinem Toxin injektierten Würsten x.~ 
filSen B, Das bedeutet also, dass -anhand entsprechender Reifungsparameter- in der schnitt- 
aengg^ä2hwurst_ kein Botulotoxin nachweisbai1 ist, auch wenn die Wurst ganz ohne Pökelsalz 
8ihd worden war. Experimente bezüglich des Mechanismus der Toxininaktivierung™ Gange.

niedrigeren Aw - Werten konnte keine Auskeimung und Toxinbildung festgestellt 
a°gar wurde das vorher gebildete Toxin inaktiviert.

zu beo-

E d e l l in e n  s iv u  tyhjä
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Au cours des expériences précédentes nous avons constaté que dans le cas de certains tyP0 
de saucissons secs l’addition du nitrite et du nitrate peut être diminuée ou abandonnes 
respectant les paramètres de maturation avec rigueur. L ’abandon du nitrite ou du nltra1^ 
peut provoquer un changement du gout tolérable mais dans certains cas le décroissement 
la sécurité de fabrication.Toutefois, la question de l'assurance sanitaire, c.à.d. l’augmentation éventuelle de We 
nace de Clostridium reste problématique.Pour éclaircir-cette question nous avons injecté le spore B du Clostridium botulinum en 
quantité de 1CK dans le centre des vsaucissons secs, préparés avec ou sans additifs- 
Les saucissons secs ont été soumis a la maturation habituelle; nous avons prélevé le0 échantillons par semaines. Après avoir extrait l’échantillon par un tampon de phosphate 
nous avons inoculé les souris avec le surnageant. Ce surnageant a été obtenu par une c 
fugation de 3 0 minutes /7000 rev/minute/.Les souris inoculées avec antitoxine + surnageant ainsi que celles inoculées avec des 
extraits de traitement thermique servaient comme contrôles. On pouvait constaté <Ju’aUj9n0 début de la maturation les spores germaient et multipliaient, produisants de toxines , 
les saucissons secs préparées sans additifs /nitrite ou nitrate/. Dans des cas excepta 
nels cette phénomène peut Be produire aussi avec les saucissons secs préparées avec n ^  
ou nitrate. Dans la phase suivante de la maturation - évidemment à cause de la dimlnd 
de l’aotivité de l’eau - la germination, la multiplication et la production de toxine 
diminue considérablement et même les toxines déjà produites commencent a s’inactiver- 
L’inactivation de la toxine a été aussi démontrée dans le cas où l’on a Injecté la to 
pure dans le saucisson sec. leSi une maturation plus longe correspond strictement aux prescriptions technologiqueei ^  
produit fini ne contient plus la toxine botulinum dans le cas de défaut du nitrite e 
nitrate.
Actuellement des expériences, concernant le mécanisme de l’inactivation de toxine 0°n 
cours.

BJIHHHM6 nOCOJIOqHHX HHrP6flK8HTQB H napaM6TP0B C03P8B3HHH H3 P33BHTH6 H 
" Clostridium botulinum

r nKCHH0Öpa3£Bä £ ^

K.HHUE H M.ÄEJIEHH
rOCyHapCTBeHHHÖ HCOJieflOBaTeJIBCKHfi HHCTHTyT MHCHOtl npOMHDDieHHOCTH, BsHrpHH ^

Pe3VJiBTaTbi c b o h x  paöOT, npoBOfleHHHX 3apaHee noKa3ajin, h t o  s c t b  b o 3m o x h o c t b  ä ä h  np*HJh/ ä BH HCKJHOM0HHH HHTpaia H HHTpHTa H3 npOH3BO£CTBa HeKOTOpUX CHpOKOnqeHHUX KOAÖa^ciJ
coÖJi»aeHHn onpeaeBeHHUX napaMBTpoB co3peBaHHH. IIpn 3tom b Kanott-To CTeneHH P
b k y c^ ho 3to eine He HBJiHeTCH HenpwHTHNM, h HHoraa cHMxaeTCH cT3Övun>H0CTB T6XB°2ncT« J®6 M M  ST B03HHK3TB BOHpOC OÖ OnaCHOCTH H8 ¿SapOB&e ¿ealth risk/, TOHHee 0 B 0 3 M0 XH 0 CT« 
JiimeHHH ciostridiunr pncica np« npon3BoacTBe Öe3 npHMeH8HHH nocoJioHHhix HHrpeflHeHT ^$2»
Bah BHHCHeHHH aaHHoro Bonpoca b ueHTp öaTOHa cHpoKonqeHHUX icnjiöac BnP ^ XH®a ”5J_nfTatUvi ® 
b KOJmecTBe HP, $ HMeHHO b Öatohh H3roTOBJieHHue 6 e 3  npuMeHeHHH HHTpaTa n 0t
öaTOHu c npHMeneHBeM h x . IlonBeprajiH h x  co3peBaHHio no newcTByiometl TexHonormi h np B ÖHP3BH MBH DBB B Heaejin / m r  npoö HcnoAtaoBaBH ueJiHÜ Öbtoh/ .  npoöy aK C TparnpoBB ^gjai 
$aTH0ß 6y$epe, noioM ueHTpHijjyrnpoBa jih npn 7000 oö/ mhh b TeneHdw 5 0 L ° hckiib3JIVI u l  *eäCH H3CTBH) BIipHCKHBaJIH MHD1H, KOHTpOJieM MCnOJIB3 OBaJIH T6 MHfflH, B KOTOpHea™SPnnOB0AeH^3  THTOKCHH, TO eCTB 3KCTP3KT nOJBeprHyTblit TepMHVeCKO« OOpaÖOTKe. B Pg^yJiBTaTe npoBeATpVI53 
HccJieÄOBaHHä öhjio ycTaHOBJieHHO, yto b nanane co3peBamiH b ÖaTOHax 6®3 H aßm aaeTca p o c i cnop, pa3MH0)tceHne h T0KCHH0Öp330B8Hne. B HCKmoqHTeatHHX cflyna cn^P 
S S H to S y ?ex npoö: ko iopae ne coaepxann hhtpbt h hhtPh t . Ha
B8HMH - H3-33 CHHXeHMH CBOÖOflHOfl EJ13rM /OTHOCBTeJIBH8H E A n a H B i e  OÖP33^  eTCH pocT, pa3MHoateHne n T0KCHH06pa30BaHne, aase 3aMsqaeTCH HHSKTviBauHH paHBiu
UIHXCH TOKCHHOB.
MnaKTHBannio t o k c h h 3  yaaaoci, aoK333TB H B TOM caynae, itoraa b Konöacy cupofiSSpir
t o k c h h . npH GDÖBioaeHHH onpeaejieHHKx napaMeTpoB BO BpeMH °°gPgBgggg 
yeHHoro iidotiyktb h e y^ajiocL Bbi^eJiMTB t o k c h h  Botulinum , Kor^ia KO.Jioacy warnTUß 
MeHeHHH ShtS tT m H"TP"T3. Onbiiu, HanpaBAeuHhia na HBynenne MexamiSMa WH3KTHB3UH«
B HOCTSHmee BpeMH npOÄOBXaiOTCH.
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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 sensorio problems caused by decrease of curing

additives.
2. / Study of microbiological-hygienic problems caused by decrease of curing additives.
3. / Ktection 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 testa with nitrite-cured, eventually nitrosaraine containing foods.

Chronic toxicity test with nitrite.
6. / Detection of nitrosamines in animal stomachs and in model "stomachs" "fed" with

potential precursors.
In this paper the microbiological problems arisen from the decrease of curing 
additives will be dealt with.
As known, nitrite inhibits many micro-organisms of food origin most important of 
which is the inhibition of toxin production by CloBtridium 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, FarkaB, Zutal, 1973; Farkas, Incze and Zukal, 
1973; Incze Farkas, Mihalyind, Zukal, 1974/ the effect of lowered nitrite concentra 
tion on Cl. BDorogenes spores has been studied in heat treated meat products. The 
lower inhibiting effect has been successfully compensated by other chemical and/or 
Physical 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/ studied the effect of curing salts on Cl. botulinum in comminuted meat,
Hustad et al. /l973/carried out similar studies in wieners and Christiansen et al.7l5T57 in summer style sausage.
Another group of meat products consists of the non heat treated ones where the micro
biological consequences of the decrease of curing saltsshould be cleared as well.
Sfeielkvale and Tiabere /1974/ found practically no difference between the microflora 
^ s alami sausages prepared with or without nitrite reap. In their work presence and 
number of micrococci, lactic acid bacteria, aerobic sporeformers, pseudomonas and 
c°liform bacteria were determined, nevertheless the health risk aspect has not been 
dealt with.
Solllna-Thompson et al. /1974/ and Christiansen et al. 
°hHng Halts on Cl. botulinum in bacon and recently Ive£ 
®ffect of nitrite and sorbate on Cl. botulinum in bacon. 
Consumed mostly after frying and there are other reasons

/1974/studied the effect of 
et al. /1978/ the combined 
Bacon is nonetheless 
too, why from bacon to dry



8 8 0.1
sausage no direct extrapolation can be made.
In order to get some idea on the potential enhancement of health risk in drv 
when lowering the amount of curing salts the following experiments have been sausage 

carri eà

Dry sausage batches were produced
a/ by traditional method /600^ug?kg KNOy 
b/ with nitrite curing aalt /cca lSO/'tygikg NaNOy 
c/ without nitrite and nitrate

Materials and methods

Under factory conditions raw sausage was produced with nitrate, nitrite or without  
them /see above/ and spores of Cl. botullnum type B were injected into the core. , 
Concentration of spore suspension was adjusted to lCP/ml, 0,1 ml of which was inject®0
This meant a final number of 10^ spores in product. The sausages were ripened in * . 
usual way and samples were taken at weekly intervals /every time a new sausage unit/' 
The samples were homogenized and extracted with gel-phosphate buffer /pH 6,2/ and 
centrifuged at 7000 r.p.m. for 30 mins according to the standard procedure.
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 experiments sausages were treated with Cl. botullnum toxin. 0.1 »1. „ 
of the lOfold dilution of concentrated toxin was injected in the sausage and eampi®0 
were taken, extracted and used for mouse test as described previously /lOOOfold 
dilution of concn. toxin killed mice within one day/.

Results and discussion
No toxin has been found in Bausages immediately and 3 days after Inoculation /Tabl® -1 
This means that no toxin was administered unintentionally when injected ni. hotuÜfiffi 
spores and no toxin formation took place in 3 dayB either. After a ripening period 
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 n<a 
sausages caused also death but not with all mice and only in one series of experlm®̂ n 
After two weeks no lethal effect has been found with these latter samples, while t°* 
was still detected in extract of sausage with no added nitrite or nitrate. After 8 
ripening period of 3 and more weeks no lethal effect was found with any samples*
While trying to explain this phenomenon we think that aw-value in fresh product iB . 
fairly high /0,96-0,97/, thus it may promote germination and outgrowth of spores 8 
toxin production by vegetative cells of Cl. botulinum, even if temperature is beio* f 
suboptimal level. If curing salt is also present, then combination of low tempera

ind curing additive - even nitrate - is sufficient for inhibi^iSsuboptimal aw~value and curingof toxin formation. In lack of curing additive water activity should be lowered .¿gijjj*
happens during ripening - in order to inhibit toxin formation by Clostridium botaj-̂ T,,_ areu
It was rather interesting to learn that botulinum toxin previously formed tbJSsomehow, no toxin could namely be detected at the end of ripening period, y/hetne* 
was caused by inactivation or by other mechanism is under investigation.
When toxin was injected into the core of sausages mice test proved positive onlytr9t« 
after 1 or 2 days /Table 2./ and never after 1 week or later no matter nitrite-ni 
containing or nitrite-nitrate free samples have been tested. Preliminary invefltlK^pfl 
aimed at explanation of this mechanism may suggest that increase of salt concent" 
during ripening is probably not the cause of this "inactivation".
Summing up the results briefly we might conclude that no increase of health riJ+rate should be calculated with in case of dry sausage produced without nitrite and ni 
if ripening is carried out under strictly maintained circumstances.
Main criteria of this ripening are low temperature and correct way of drying. Thu®
Cl. botullnum has no chance to grow or its initial growth is blocked and in 
ripened product no toxin can be detected. In this respect long ripened dry sauaats 
should be considered a special product compared to other meat products:
while a^y-value is constant with most of those products, it steadily decreases wi 
dry sausages and this fact causes a great difference in terms of safety.
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Tabla 1. TToxin formation in oamplen inoculated with 10' Cl. botulinum nporeri

Sampling
after

L e t h a l i t y r a t e of m i c e

k n o 3 NallOg no added nitrito 
and nitrate

l.ser. 2.ser. l.ser. 2.aer. l.ser. 2.uor.

inoculation _  - - _ - -

3 days - - - - -
1 week 66 % - 66 % 100 % 100 %
2 weeks - - - 100 % 100 %
3 weeks - - - - -
4 weeks - - - - -

13 weeks - - - - -

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

Sampling Lethality rate of mice
after KH03 no added nitrite 

and nitrate

1 day 100 % 100 %
1 week - -
2 weeks - -
5 weeks — —

x The 0,1 ml toxin injected waa a lOfold dilution of concn<> toxin, 
lOOOfold dilution of which waa still lethal to mice.




