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The aim of these investigations Mas to study the inhibitory effects of various concen- 
t m i o n 8  of potassium sorbate ( 6#, 7#, 8# and 10# ) on eight sorts of molds ( Muoor 
chriatianiensis, M. dlaorphosporus, M. heterosporus, M. soiurinus, M. vosnesBenskii, 
•oiclllium coneentrlcum, P. verrucosum var. cyclopium and P. verrucosum var. ochrsoeus) 

isolated from the surface of neat products. Influence of potassium sorbate has been 
•Iso investigated for the common cultures of the mentioned mold sorts. Simultaneously 
4,1 inhibitory effect of smoke preparations of domestic production by Etol - Celje, in 
^he concentrations of 0,ü#» 1#, 1,5# and 2#, on the growth and multiplication of the 
Chosen mold sorts and their particular cultures, has been invesigated.

These experiments have been carried out in order to get better insight in the 
•iiiciency of particular preparation in the course of growth restraining on saussage 
8u*faces.
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~-^£-inhibitoren Wirkung des Kaliumsorbates und der Rauchpreparate auf einzelne Arten 
-^SLBohimmels welcher der Wuratoberfltche entnohmen wurde
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diesem Bericht wird die inhibitore Wirkung verschiedenen Kaliumsorbat-Konzentrationen(
* 7#, 8# und 10# ) auf acht Arten Schimmel ( Mucor christianlensis, M. dimorphoopo-

bijg u

’ • heterosporus, M. sciurinus, M. vosnessenskii, Fenicillium ooncentricum, P. verru-
^  V8r» cyolopium und P. verrucosum var. oebraoeus ) von der Fleischoberflioha geprüft 

Wirkung des Kaliumsorbates wurde auob binbllcklioh der integrierten Kulturen der ge- 
®n Bchimmelsarten geprüft. Gleichzeitig wurde die inhibitore Wirkung des Rauch- 

P«rates der Fabrik Etol - Celje in Konzentrationen von 0,5#, 1#, 1,5# und 2# auf den 
8 und Verbreitung der Schimmelpilzen geprüft.

Mit diesen Versuche wollten wir die Wirkung ausgewHhlten Mittel zur Hinderung 
Schimmelentwioklung auf der Wurstoberhaut prüfen.
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D an s ï  a r t i c l e  1’ i n f l u e n c e  i n h i b i t o i r e  d e s  c o n c e n t r a t i o n s  d i f é r e n t e s  du  l e  s ó r b a t e  d e  
p o t a s s iu m  (  7 $ ,  8 $  e t  1 0 $  )  s u r  h u i t  e s p è c e s  d e  m o i s i s s u r e s  (  H u co r C h r i s t i a n ! e n s i 0 »
H . d im o r p h o s p o r u s ,  M. h e t e r o s p o r u s ,  M. s c i u r i n u s ,  H . v o s n e s s e n s k i i ,  P é n i c i l l i u m  c o n c e n -  
t r i c u m ,  F. v e r r u e obuiu v a r .  c y c lo p iu m  e t  P .  v e r r u c o su m  v u .  o c h r a o e u s  ) ,  i s o l é e s  s u r  l 00 
s u r f a c e s  d e  l a  c h a r c u t e r i e ,  a  é t é  e x a m in é .  On a  a u s s i  e x a m in é  1* i n f l u e n c e  du  l e  s ó r b a t e  
d e  p o t a s s iu m  s u r  l e s  c u l t u r e s  a s s o c i é e s  d e  c e t t e s  e s p è c e s .  A même t e m p s ,  n o u s  a v o n s  
e x a m in é  1* a c t i o n  i n h i b i t o i r  d e  l a  p r é p a r a t i o n  d e  f u m é e ,  p r o d u i t  e n  T o u g o a la v ie  p a r  E t o l -  
C e l j e ,  a v e c  l e s  c o n c e n t r a t i o n s  d e  0 , 5 $ ,  1 $ ,  1 , 5 $  e t  2$ s u r  l a  c r o i s s a n c e  e t  r e p r o d u c t io ®  
d e s  e s p è c e s  s é l e c t i o n n é e s  e t  l e u r s  c u l t u r e s .

L e b u t  d e  c e t t e s  é x p e r i è n e e s  é t a i t  d ‘ a p e r c e v o i r  1' e f f i c a c i t é  d e s  m oyen s s e l 0'
c t i o n é s  d a n s  T a c t i o n  d  a r r ê t e r  l a  c r o i s s a n c e  d e s  m o i s i s s u r e s  s u r  1‘ e n v e lo p p e  d e s  
s a u c i s s e s .
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K Bonpocy HHrn(ÎHTOPHHro aeflcTBiiH K-cop(5aTOB h npenapaTOB ama (npogyni ÆaflDHKH Etqüë: 
líeme) Ha HBKOTOpHe thiih tph(Ïk o b | b hj8 jishhbx c noBepxHOCTH KOJKÎac.
IfflPOCJIABA TOflOPOBHq, AHA OJOTE u MAPHH ttlKPHHBAP

TexHOJiomqecKHH $aKymieT yHHBepcmeTa b Hobom Caae, Hobh Caa, »rociiaBHH»

B paCoTe H ccJieaoB aaocB  BHHHHHe paajnw H H x KOHueHTparmfl K-cop(5aTOB ( 6%, 7%, 8% « IOÍ) 
Ha BOCOMB THnoB rpn(5K0B /  M uoor o h r i s t i a n i e n s i s ,  U . h e t e r o s p o r u s ,  M .d im o r p h o s p o r u s ,
M. sciurinus, M.vosnessenskii, Penioillum oonoentrioum,P.verruoosum,var.oyoloplum u 

P.verruoosum var 00 KOTopue <5hjih  BHaejieHH o noBepxHOCTH m h conp osyKTo b . ïïccnenDBaJiocB *aK*e 
BJIHHHH0 K-C0p(5aT0B Ha OdBOSHHëHHHe KyJIBTypa ynOMHHyTHX THnOB rpHÔKOB. OflHOBpeMQHHO 
HcoHeflOBanocB h nHm(5iiTopHoe seítcTBue npenapaTOB shms aoiianraero npoHBBOflCTBa (<Sa<3p»K8 
Eroji-IIeme) b kohuohtp8uhhx 0,5%, 1%, 1,5% u 2% Ha pocr ti pasiiHoaeHHe oTotípaHHHX It,n°o 
rpnÔK0B u h x  OTOfJpaHHRe KyjiBTypn. Ilemn aKcnepHMeHTOB h b jih 6 to h  paaMCHeHae 8$$eKTH®H 
IH BH(5p8HHHX OpeflCTB B npOReCCax 0CT8H0BKH pOCT8 rpiKÍKOB H8 IIOBepXHOCTH KOHCSaCH»
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¿SSE^atioM o n  b o m  cprta^f^moj^^oigtpd from saussauo ^  "
IIIHO.JLAVA 'L'ODOHOVI0, ANA OJAJ, K1 and MAUI JA ■ kKlii JAH 
Introduction

Certain number of fungi represent useful nicroflora in the industrial production of saussn- 

• EeS W±th the dQ°irable orRanoleptic properties (flavour, colour, taste). However, there in 
an increased number of authors concluding that from the saussage surface one can isolate 
various fungi which secretes raycotoxines with cancerogenic characteristics. Ciegler efc al. 
(19/2) have isolated from saussage surfaces certain number of kinds, Penicillium sorts, 
Producer of mycotoxinee, as: P. citrinum (citrinin), P. claviformo (citrinin), P. commune 
(ochratoxin, penxcillious acid), P. vorruconum var. cyclopium (ochratoxin, penicillinour 
':'id), P .  axgangum (penicillious acid, patulin, citrinin), P. froquontnns (tremortin), p. 

Ctireurascens (ochratoxin), P. janthinellum, P. palitans (tremortin), P. virulicabnm (ochrx- 
°xin, penicilliuos acid) and P. variabile (ochratoxin). similar results have been given by 
41perden.et al. (1973) isolating P. expansum and P. urbicae from saussage surface (patulin),

! ab Wel1 a s  Ag ^ e rgi l l u s  v e r s i c o lo r  w hich produces sterigmatocystin. The same sorts A. VRr;;i- 
- iS E  h as  been i s o l a t e d  by In c z e  et al. (1976) from the hungarian salami beside the sorts 
°f  -* i l H i i a  and A. e a r a s i t i c u s  (aflatoxin). Hadlok et a l .  (1971) have also carried Similar 
h v e s t i g a t io n s ,  i s o l a t i n g  from  meat products P. chrysogenum. P. expansum. A. rcpens and A*

•Siavus.

A p p lic a t io n  o f  smoke preparates in the technological processing of saussages elimina- 
8 some com ponents with the ascribed cancerogenic features, but makes the composition of 

P l u r a l  sm oke. A cco rd in g  t o  the avaible literature there are hardly any data on the fungista- 
r e a c t i o n  o f  smoke (W olkowskaya et al., 1962). The greatest number of references are re— 

r e d t o  i t s  b a c t e r i o s t a t i c ,  i .  e .  bactericide effect (Jensen, 1954; Kochanowski, 196?;
RaSe t a e t  a l . ,  1 9 6 2 ).

fa k in g  i n t o  a c c o u n t f r e q u e n t  a p p l i c a t i o n  of smoke preparations for meat products, we 
Wei,e i n t e r e s t e d  f o r  th e  p o s s i b i l i t y  o f i t s  application as fungistatic for the exterior 

®iment o f  sa u s sa g e  c o v e rs .
B esid e  th e  smoke p r e p a r a t i o n s ,  food industry has the legal allowence for the applica- 

°h  o f  s o r b ic  a c id ,  a s  a  c o n se rv in g  agent. According to the prapers of some authors 
Bls tn e r  e t  a l . ,  1975) th e  m entioned  preparation has a fungistatic effect, but do notpL

ge  o r g a n o le p t ic  c h a r a c t e r i s t i c s  of the product, nor effect on the hummans health. 
T h e re fo re ,  we have i s o l a t e d  and determinated from saussage surface various sorts of 

“ » i n v e s t i g a t i n g  an  i n h i b i t o r y  effect of smoke preparation and potassium sorbite in
i°Us percent in laboratory scales,
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Material and methods

In tbe course of those investigations wo have used eight sorts o f  fun  - i  and collective 
cultures of all investigated sorts obtained from aauaaage surfaces: ,iucor chrlsti .nlensi.:« 
-* fe”°yPho»porus, lit hoterooporus, M. sciurinus. H. vosnoasonshii. i-onicillium conc.mtrr 
cum, P. vorrucosuro var. pyclopium and P. voi-rucosum var. ocliracous. In tho course or isol'1 
tion and determination of moulds we have used the following media: Czapek box agar, malt 
a^ar and oabouraucl agar. Determination have been carried according to Pidoplicko ni; a.1. 
(1971) and damson et al. (1976).

Hor the investigation of the inhibitorx effects of smoke props rat. ions and pot issium 
sorbate on the growth and multiplication of fungi, we have used the concentrations of ” 1

7#* 8# and 10#.

Inhibitory effects of the mantioned preparations have been investigated by disc 
methods.

Results and discussion

We have comparatively investigated the effect of smoke preparations and p o tass iu m  sorbate 
on some sorts of moulds isolated from the saussage surface (Hueo r  c h r i s t i a n i o n e i a ,  Ii. 
morphoaporua, H. heterosporus. H. sciurinus. H. v o s n e s s e n s k i i . i o n ic i l l iu m  concontricuj!!» 

j P. verrucosum var. cyclopium and P. verrucosum var. oohraceus).
For the preliminary investigations of an inhibitory effect of smoke preparation oO 

the mentioned sorts of moulds we have used lower concentra tions (0*5;», 1,1, i,';>., and 2s)t 
which haven t expressed fungistatic characteristics. Concentration increase to 6,., $•'’
and 10# have been expacted to effect the expression of an inhibitory effect of the used 
preparation. However, in no case we have observed inhibitory ref-ions of growth, as is ob­
vious from table 1.

| Table 1
Inhibitory effects of smoke preparation and potassium sorbate 
on the growth of the isolatede fungi sorts

Inhibitory regions of fungi growth 
Fungi species at the concentration of smoke pre-

paration and potassium sorbate
6/i 7# 8# 10#

Mucor christianiensis 2 4 4 6
Mucor dimorphosporus 8 10 8 11
Hucor heterosporus 2 9 8 12
Hucor sciurinus 4 8 12 18
Mucor vosnessenskii 6 10 7 11
Pénicillium concentricum 8 8 10 12
Pénicillium verrucosum 
var. cyclopium IG 14 14 16
Pénicillium verrucosum 
var. ochraceus 6 11 10 13
Collective cultures of ail 
investigated sorts 4 7 8 11
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O oncerm ng  th e  f u n g i s t a t i c  e ffe c t« , o f  smoke p r e p a r a t io n s ,  a c c o rd in g  to  l i t e r a t u r e  

a ,  oppxnxons a r e  d iv id e d ,  . e v a r  ( 1 9 6 3 )  and G uinot ( 1 9 4 8 )  n o t ic e  t h a t  l i q u id  smoko has a
ooneerving effect, while denser (1954) and Ostertag et al. (1934) quote that liquid smoke 
aa nexther bacteriostatic nor fungistatic effect. Wolkowskaya et al. (1962) have investi- 

Cated the effect of liquid smoke on the chosen sorts of bacteria and moulds, concluding 
hat liquid smoke has on extremely bactericide and slightly smaller fungicid effect.

| h e r d i n g  to their opinion bactericide phase and fungicide characteristics are caused by 
Phenol content. Kochanowski (1962) has concluded that the greatest number of liquid smoke 
P^aparations have the expressed bacteriostatic features.

According to the review of the existing literature data as well as according to our 
 ̂suits we are xnclxned to belive that some smoke preparations has no substance which ini­
tiates fungistatic, i. e. bacteriostatic effects. The fact is that this preparation couldn't 

used as fungistatic for external treatment of saussage covers. But, this initiates consi­
gnations that this failure of fungistatic effect could be the favour in relation to smoke 

| Preparati°M, which have this feature, or even the favour over the natural smoke, as it 
| °S8n contain substances which have cancerogenic features. Its primary function directed 

0 improvement of organoleptic characteristics of meat products doesn't degrade its
1 VaU d ity .1

Potassium sorbate has been established as the mean which stops mould growth, as in
I

°* so on soussage surface willin contaminated with moulds. In order to compare the 
6ets of fungistatic, i. e. fungicid effects of potassium sorbate and smoke preparations

Ojj 4.1

8 moulds isolated from saussage surface we have used the same concentrations of potas-
I 1Um SOrbate and smoke Preparations (6#, 7#, 6# and 10#). While the smoke preparations (in

°) in the used composition haven't stopped mould growth, potassium sorbate has expres-
t inhibitorx effects even in the smallest concentration (6#). Table 1 gives the inhibition
S ona measured after 7 days. On the enclosed photos it is seen that values of imhibitory

ns vary depending on mould sorts (from 2-10mm). Concentration increase up to ?,i incre-
s inhibitory regions too, for all mentioned sorts (from 4-18mm). Kven at the concentra-
3 O f  8# and 10# there is in the increase of inhibitory regions, depending on the mould

• Each s o r t  h a s  e x p re s se d  s p e c i f i c  s e n s i t i v i t y  to  t h i s  c o n se rv in g  a g e n t .  Thus, th e
 ̂ Abions of inhibitory regions were a little smaller for PeniciIlium species (from 6-16mm)

®lation to Mucor ( from 2-18 mm ), as it is seen on Figures 1, 2, 3 and 4.
While Mucor vo3nessenskii has expressed extremely good inhibitory regions of growth 

th • •i. e u s e d  m e d ia  ( P i g .  1 ) ,  M. c h r i s t i a n i e n s i s  h a s  e x p r e s s e d  l e s s  s e n s i t i v i t v  t o  t h e  
% t i 0 . ~  ---------------
j ned conserving agent (Pig. 2). An extremely expressed sensitivity to this agent ha3  

i 1Sep ,
served for Penicillium species (Pig. 3), while at collective cultures of all invosti- 

m°uld sorts, sensitivity proved to be significantly smaller (Pig. 4).I
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oummary

According to the carried analyses it was possible to conclude that:
tho concentrations of 6,»t 8# and 10# of the investigated smoke preparation haven't

expressed fungistatic and fungicid effect;
- potassium sórbate effects inhibitory on the growth both of individual and collective 
fungi cultures; the smallest variations i . the values of inhibitory regions wore observe 1 
at the concentration of 10#; Mucor species have expressed smaller sensitivity on this •R'"' 
serving agent .than Pénicillium species; the effect of potassium sórbate on the collectif 
cultures of the investigated sorts of fungi is expressed by the increase of inhibitory 
region directly proportional to the concentration increase.
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NUCOR CHRIST IA M IE NS IS

PENiClilJUM VERRKOSUH '\Sr CYCLOPIUME &AV/NA ISPlTiVAN!H P i£SN i




