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The stu ffin g  m aterial /raw meat, spices e tc /  of encased sausages may i t s e l f  

contain C lo strid ia  or may get contaminated v/ith these during processing. The 

contamination o f raw moat of the stu ffin g  m aterial may bo external through the 

faeces and s o il  during slaughter and handling or internal through the circu -  

latory systom invaded by the in te s tin a l f lo r a . As tho mombors of the genus 

Clostridium form hoat re sista n t spores, produce toxins, causo food-poisoning

spoilage, tho b a c te r io lo g ic a l exomineetion of moat and moat products must 

■ ^cludo th oir dotormination too. I t  was decided thorcforc to oxnminc tho sa -  

usagos for C lo strid ia .

M aterials and Mothodo

M atorials consisted of raw moat, ingrodients, /other than moat/ semifinished 

^  finichod products of sausages.

5 g of m aterial was suspended in 45 ml of saline and mixed thoroughly in  a 

^ ^ tcr  with p o s tlc . A ten fold  d ilu tio n  was made t i l l  lo**  ̂ in a l l  caso3. \7hon- 

° Vor some orgonoloptic changes wero observod the d ilu tio n  was incroa.scd to JLo*"̂  . 

^CQ each d ilu tio n  1, o ml was inocula.tcd into modified ccmi3olid sulphite agar 

® °d iu a  / 9 / .
Medium

The b asic medium contained 1 , o % /w /v/ bocf cream / 8/ , o, 5  % /w /v/ peptone 

feh ter/, 2,o % / v / v /  yeast oxtract / ! /  and o, 25 % /w /v/ agar. I t  was s to r iliz e d  

y  autoclaving a t 12o° C fo r  2o minutes. The pH of tor autoclaving was 7 ,4  + o , l .
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To each l i t r e  of tho b asic medium o, 1  % /w /v/ sodium sulphite /  /Na^SO^.? H^O/SO  ̂

contont cca 23, o %/ J  and o,o5 % /w /v/ iron c itr a te  / l b  Cg 0^.5 H^O/ were 

a d d ed . The solutions of those s a lts  were fre s h ly  propared and s te r iliz e d  by 

f i l t r a t io n  through G,. or f i l t e r  prior to use.

R e s u l t s
R e s u l t s  o r o  t a b u la t e d  i n  t e .b lo  1 ,

T a b le  1 .
P e r c e n ta g e  in c i d e n c e  o f  c l o s t r i d i a  i n  s a u s a g e s

Namo and number o f  
"tho m a t e r ia l  ex a m i­

n ed

P e r c e n ta g e  fo u n d

n o g a t iv o
p o s i t i v o

T i t r e  p or cranm  o f  t h o  m¡o t o r i a l
2  2 l o  l o l o 3 l o 4 ^ L o 5

U3

Raw m oat 
3 9 2 9 2 ,6 7 , 4

ih g r c d io n t 3  / o t h e r  
th a n  m e a t /

145
9 6 ,5 3 , 5

Somi f i n i s h e d  p r o ­
d u c ts

21 2
7 9 ,6 9 , 8 o ,9 5 , 6 3 , 7 o , 4

^ n i a h o d  p r o d u c ts  
6 o l2  -----------

9 9 ,7 o ,2 o ,o 4 o ,o 4 o ,o 2

The m o st i n t o r o s t i n g  o f  a l l  t h e  p o s i t i v o  m a t e r i a l s  w as a  l i v e r  s a u s a g e  

^ s c r i b e d  b e lo w . I t  had  a  so u r  and HgS s m e l l  w i t h  a  pH 5 , 3 .  Tho enorm ous am ount 

o&Q p ro d u c e d  i n  t h e  sp e c im e n  b o t t l o  r a i s e d  t h e  corlc  and c o n s e q u e n t ly  t h e  m a te— 

**^-1 g u sh e d  o u t  o f  i t .  On b a c t e r i o l o g i c a l  e x a m in a t io n  i t  w as fo u n d  t o  c o n ts ,in
O
0 m illion s c lo s tr id ia  and loo thousand Coliform b a cte ris/g. Tho t o t a l number 

 ̂ aerobes and fa c u lta tiv e  nna.crobco was 6oo m illio n s. The Clostridium spccios  

iso la te d  and id e n tifie d . The biochemical bohaviour of the iso late d  c lo s t r i -  

presented in tablo 2.
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Table 2.

Biochemical behaviour and toxin examinations

Biochemical behaviour

Glucoso Acid, gas

lialt o so Acid, gas

Lactose Acid, gas

Sucrose Acid, gas

D-Mannitol No acid, no gas

h2s +

Indolo -

N itrato reduction +

Golatin liquofaction +

Blood agar Bota-hemolysis

M o tility Nonmatilo

Gram* s stain +

Toxins

alpha +

beta mm

epsilon —

According to the biochemical bohaviour end toxin production, the i ^ o L t  

C lo strid ia  proved to bo C l. porfrim?ons typo A. This strain did not form 

'$l*5$-rosistnnt spores and so did not belong to the Hobbo /3/gFoiip  

""poisoning C l. porfringcns^frpp.. A.

Discussion

Tho s tu ffin g  materials, somi finished end finished products of aausrgo nay 

contain C lo s tr id ia .  Thoroforo the number end t i t r o  of C lo strid ia  should bo de-
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torninod bosidos the incidence of pathegons of the Enterobacteriacoao-f on i l y ,  

nunbor of b acteria which indicate fa e ca l pollution C o lifo m  bacteria, Entero­

coccus /Lancefiold Groupo D/, Proteus_ /  end the number of aerobes and fa c u lta ­

tiv e  anaerobes. Tho nunber of C lo strid ia  also furnishes data depending upon 

which tho product can bo judged whothor i t  i s  f i t  or unfit for human consump­

tion. The findings agroo with the authors /2, 5, 7 /  who suggested that foods 

with more than loo c lo s t r id ic / s  ore u n fit  for  hunan consumption. This i s  furthor  

supported by our observations that the products containing more than loo c lo s t -  

nidic/g wore usu ally  associated with organoleptic changes. In the Hungarian 

sausagos tho number of c lo s tr id ia  exceeded loo/g in o, 06 % of cases only.

The l iv e r  constitu tes a n u tr itiv e  medium for the growth end m ultiplication  

° f  bacteria, p a r tic u la r ly  c lo s tr id ia .  The p ro te o ly tic  and saccharolytic enzymes 

bacteria fin d  suitable substrates lilce glycogen and proteins in l i v e r .  

Therefore l i v e r  containing sausages are the most susceptible to spoilage.

^b° sacoharolytic enzymos o f C l. pcrfrin.ons played a groat ro le  in tho produc­

tion of onormeous amount of gas and stinking sour fermentation of the l iv e r  

sausage reported hero.

Tho spores of C l. botulinun can gom inato at temperatures as low as l o - 12°  C 

/ 6/ .  The s a lt  and n itr a te s  in the moat products do not in h ib it  the germination 

spores and the m u ltiplication  of c lo s tr id ia  /4, 6/ .  Further, with the excep­

tion of f i n e ly  chopped sausagos, sausage made of ch itto rlin gs, l iv e r  sausages 

head cheese-sorts, others are not to be stored and sold between 3 -lo  C 

t°*aperature. Hygienic p rin cip les, propor cooking and cooling should bo s t r i c t l y  

°ilowed. The neat must o rigin  from properly rested animals, w ell propercd for  

■̂ Ughtor in order to avoid tho internal contamination. Stfcdct hygiene during 

^Ughter and processing must bo followed to avoid outside fa e ca l contaminations.
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Sunnary

In. examinations for the occurrence of c lo s tr id ia  in 392 samples of 

raw neat, and 145 of ingredients /other than noat/ used for sausage pro­

duction 212  of semifinished and 6o l 2 of finished sausage products lo ss  

than loo c lo s tr id ia / g  was detected in 7 , 4  3 , 5  %, 9 , 8  % and o, 2 % casos,

re s p e ctiv e ly . Tho number of c lo s tr id ia  in the 30ni-finished and the f i ­

nished products v/as loo/g in o, 9  and o,o4 % casos and noro than loo/g  

in 9 ,7  end o, 06 % casos, re s p e ctiv e ly . The organoleptic changes were usu­

a l l y  associated with tho samples showing more than loo clo s tr id ia /g .

One instance of stinicing sour fermentation of l i v e r  sausage with

sour ■
gas production and *p smell has been described. 3oo m illions of d o s t -  

r id ia / g  wore detected in i t .  Clostridium was isolated and id e n tifie d  to 

be C l. porfrin/rens type A.

Tho n ecessity  of examining moat and meat products for the occurrence
\

of c lo s tr id ia  in tho determination of b a cte r io lo g ica l qu ality  has boon 

discussed. C lo s tr id ia  inddilate s o i l  or fa e ca l contamination and may cause 

food spoilage and food poisoning.
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nopqa KOJIÓaCHblX TOBapOB OT KJIOCTPKflHfi

H^Taicaq h K.r. Hapann
H3 I  r - a  392 odpa3poB c n p o r o  MHca, 1 4 5  o(5pa3poB n o a c o d -  

Horo MaTepuajia (He m a c o ) npn H3roTOBJieHKH mhchhx H 3aejm ñ,

212 o6pa3poB nojiyroTOBHX mhchhx H3sejiHñ h 6012 odpa3HOB ro -  

tobbix 3jih npoaara mhchhx H3aejmft npn HsyqeHKH Ha 3acopeHHocTB 

KJiocTpHftnaMH yaanocB H30jmpoBaTB Ha niraaTeiiLHoñ cpeae Mentae 

100 KJiocTpManMHbix daKTepiíajiBHHX Tejiep b 7 ,4 - , 3 ,5 - , 9 ,8 -  h 

0,2 %-ax cjiynaeB cooTBeTCTBeHHO. B odpa3pax nojiyroTOBHX k ro -  

tobhx sjih npo^aKH mhchhx M3aejniií b 0 ,9  h 0,04 % - a x  

cooTBeTCTBeHHO kjioctpii^kMhhíí TiiTep paBHHjicH 100/r-aM II TOT we 

THTep HatfjiioflajiCH BHiue 100 /r b 9,7 n 0,06 %-ax cjiynaeB cootbct-  

CTBeHHo. Ecjih odpa3ep coaepsaji dojiLiiie 100 /r KJiocTpMaiifó, Kan 

npaBHjio, yse opraHOJieimiHecKH yaaBajiocB bhhbhtb nopay. B oa- 

hom cjiynae b o(5pa3uax oaHoro jniBepHoro MHCHoro H3aejiHH npn 

HajiHHiiH dojiB ioro KOJiHHecTBa apyrnx BuaoB (5aKTepníí odHapyjKeHO 

30 MKJIJIHOHOB/r KJIOCTpHflllñ, tfjiaTOaapH $epMeHTaHHOHHOÜ aeHTeJIB- 

hocth kotophx HacTynKflo Kiicjioe ÓposceHue, conpoBOJKaaBiueecH od- 

PaaoBaHueM dojiBinoro KOJiHHecTBa ra3a h khcjihx 3anaxoB. H3ojih-  

POBaHHHÜ Blia KaeHTM$imiipOBaH KaK THII C l. perfringens A.

Ha ocHOBaHHH cbohx Hadjiíoaemifi aBTopu npiixoaHT k 3aKjno- 

^phhk), corjiacHo KOTopoMy npii daKTepiíOJiorHHecKOM opeHite Maca 

8 MHCHHX K3aeJIHÍÍ CHIlTaiOT HyiKHHM H H3yHeHHe 3aC0peHH0CTH KJIOC- 

^PHawaMH, HajiHHHe (5aKTepHÜ$yKa3HBaH Ha 3acopeHHocTB npoayKTa 

noHBoii, nrpaeT pojib He tojibko b nopne Maca ho mokst 6htb npn- 

4iiHoñ 3adojieBaHiiH noTpedMTeaH.
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Zusammenfassung

In Laufe der bakteriologischen Untersuchungen auf Clostridien gelang cs 

b ei 392, aus zur Herstellung von Fleischerzeugnissen bostinnton Rohfleisch, 

entnommenen Proben, 145 Zusatzstoffen /ohne fle isch lich o n  Ursprung/, 212 

halbfcrtigo n - und 6ol2 verkaufsfortigen Floischprodukten in 7>4 %, 3,5 %, 9,8 % 
und o,2 % dor F älle , in bezug auf 1 g Unter suchungsmrterial, weniger a ls  

loo Clostridien auszuzüchten. In den Proben der halbfertigcn und verkaufs­

fertig e n  Floischprodulrte s t e l l t e n  die Verfasser in o,9 und o,o4 % der Fällo  

ßinon niedrigeren C lo s tr id io n tite r  a ls  loo/g f e s t ,  sio fondon mehr a ls  loo 

C lostridicn/g in 9 ,7  und o, 06 % derselben Proben. Wenn eine Probe mehr Clost­

rid ie n  e n th ie lt  a ls  loo/g, waren in der Regel organoleptische Veränderungen 

vorhanden. In oinor Leberwurst-»Probo waren -  mit anderen in grossen Zahl 

vertretenen Bakterien zusammen -  3o millionon Clostridien/g anwesend, die  

rait ihror Fermentbildungstätigkeit, unter Entwicklung von grossor Gasmengo und 

sauerem Geruch, einer sauoron Gärung boitrugon. Die is o l ie r te  Clostridionart; 

orwies sich boi der Iden tifizieru n g a ls  CI. perfrinrons typus A»

Nachhor kan es zur Dislcussion, dass zum Zweck der bakteriologischen  

Beurteilung von Fleischerzeugnissen auch auf das Vorkommen der Clostridien,  

Rücksicht genommen werden s o l l ,  inwieweit diose Koime die Darmkot- und 

Bodonkontamiantion bezeichnend, nicht nur im Vordorbcn der Lebensmittel, 

sondern auch im Schaden an der Gosundhcit dos Verbrauchers Rollo spiolon.
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