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Spoilage of sausage due to Clostridie J/I &

By y
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Dr. J. Taldcs end Dr. K. G. Narayan f % 4
Central Laboratory of Veterinary Meat Control Service Budapest, Hungary

/Hezd: Dr. J. Teldcs Candidate of Vet. Science/

The stuffing material /raw meat, spices etc/ of encased scusages may itsclf
Contain clostridia or may get contomincted with these during processing. The
Contemination of raw meat of the stuffing matericl mey be external through the
foeces ond soil during slcuzhter and hendling or internal through the circu=-
latory systom invaded by the intestincl flora. As tho members of the genus

Clostridium form heat resistent spores, produce toxins, cause food-poisoning

includo thoir detorminction too., It was decided thoreforc to oxomine the sa-

Usages for Clostridin.

Moteriecls and Methodo

Motorinls consistod of row mont, ingrodicnts, /other than moat/ somifinishod
and finishod products of scuscgos.

5 g of metorial was suspended in 45 ml of salinc ond mixed thoroughly in o
Wrtor with postlc. A tonfold dilution weo mado till lo"3 in 211 cosos. Whon-
O¥ar song orgenoloptic chonges wore obsorved the dilution wos incrocscd 't;o\lo'-6 .
Fron cach dilution 1,0 ml wos inoculeted into modifiod somisolid sulphite cgor
Todium /97,

The basic mediun contoined 1,0 X /u/v/ boef croonm /8/, 0,5 % /fu/v/ peptone
/RiChtcr/, 2,0 % /v/v/ yoost oxtroct /V/ ond 0,25 ¥ fu/v/ cger. It wos storilized

by tutocleving ot 120° C for 20 minutcs. The pH aftor cutoclaving wes 7,4 + 0,1,
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To each litre of tho bogic medium 0,1 % /w/v/ sodium sulphitc [r/ﬂuz 3 .7 H O/uO
contont cco 23,0 %/ _7 and 0,05 % /fw/v/ iron citrate /Fo Ce HS 07.5 H2O/ weroe
2dded. The solutions of these salte were froshly proparod and sterilized by
filtration through Gg or Hy filtor prior to usc.
Rosults
Results arc t-bulated in toble 1.
Table 1.

Porcontage incidonce of clostridisc in scusoges
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: Porccntogce found
Nane and numbor of . posiiivcu

the in oami- 3
ho meteriel oxemi , Titro per gromm of tho matorial
ned negetive 5| 5 3 | i % .5 | 6
1o 1o 1o 1o 10 1o
Row moot

392 92,6 7,4
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Ingredients /other
then meat/ 96,5
145

W
-

Somi finished pro-

ducts 79,6
212

e T

Finishod products
6012 . 99,7 0,2 0,04
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The most intoresting of all the positive moteoricls wes ¢ liver sausoge
Q0scribod below. It had & sour end H.S smell with & pH 5,3. Tho cnormous amount
% gas produced in the specimen bottlo roised the cork and consequontly the mote-
Tie gushed out of it. On bactoriological exeminction it was found to contein
Jo Millions clostridic ond 1loo thousond Coliform beeteric/g. Tho totel number
°f acrobes and feeultetive cnocrobes wes 600 millions. The Clostridium specios

‘7 » ~ . .
“8 isoloted end identificd. The biochcnicel bohoviour of the isoloted clostri-

di;
Wl arg pPresented in table 2.
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Tablc 2.

Biochemicel bohaviour and toxin examinotions

Biochenical bchaviour

Glucoso Acid. gos
Mnltose Acid, gts
Lactosc Acid. gcs
Sucrose Acid. gos
D-Monnitol No cecide. no gos
H28 -

Indole &

Nitratc reduction +

Gelatin liquefaction +

Blood cgar Boto~hemolysis
Motility Nonmotile
Gran’ s stain +

olpha +

beta -

epsilon -

According to the biochemical behaviour cnd toxin production, the isolated

¢lostridia proved to be Cl. perfringens type A. This strein did not forn

;i§§}~rcsistant spores cnd so did not belong to the Hobbk? /3/ gPotip of food-

- . 2 2

POlsoning Cl. porfrlngpns(EEQ&;A.
Discussion

The stuffing moterinls, semi finished snd finished products of scuscgoe moy

Contain clostridia. Therofore the number ond titre of c¢lostridic should be de-
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termined bosides the incidence of pathegons of the Enterobacteriacenc~-fanily,
nunber of bacteria which indicate faccal pollution [_Coliform bacteric, Entero-
coccus /Lenceficld Groupe D/, Protcus_7 ond the nunmber of accrobes and faculte-
tive cnnerobes. Tho number of clostridin slso furnishes deto dopcending upon
which tho product con be judged whothor it is fit or unfit for human consump-
tion, The findings agroe with the cuthors /2, 5, 7/ who suggested thet foods
With more than loo clostridin/g are unfit for humon consunption. This is furthor
Supported by our observetions that the products contoining more than loo clost-
ridia/g were usually associcted with orgenoleptic chonges. In the Hungorion
Sausagos the number of clostridie exceeded loo/g in 0,06 % of cases only.

The liver constitutes o nutritive medium for the growth and multiplication
of bacterin, particularly clostridin. The proteolytic and saccharolytic enzymes
of bocterin find suitoble substrates like glycogen and proteins in liver.

Thereforc liver contoining sauscges are the most susceptible to spoiloge.

Tho sacoherolytic enzymos of Cl. perfrini.ens played ¢ great role in the produc=

¥ion of enormeous emount of gos and stinking sour fermentation of the liver
Stusege reported herc.

o)
The spores of Cl, botulinum con gerninate at temperatures os low as lo-12° C

/6/. The salt and nitretes in the mect products do not inhibit the germination
°f spores cnd the multiplication of clostridiec /4, 6/. Further, with the excop-
tion of finely chopped scuscges, scuscge made of chitterlings, liver sausopes
®d heegd cheese-sorts, others are not to be stored cnd sold between 3-10° ¢

t°’3Percture. Hygienic principles, proper cooldng end cooling should be strictly
followeq,
8]

The meat must origin from properly rested animels, well propared for
SUghter in order to avoid the internal conmninction, Stedct hygicne during

alauehtor and processing must boc followed to cvoid outside faecal contcminctions.
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Surmary

In examinctions for the occurrence of clostridin in 392 samples of
rew meat, and 145 of ingredients /othor thon moct/ used for sausage pro-
duction 212 of semifinished and 6012 of finished sausege products loss
than loo clostridis/g wos dotocted in 7,4 %, 3,5 %, 9,8 % and 0,2 % casos,
respectively. The number of clostridia in the semi-finished and the fi-
nished products wos loo/g in 0,9 and 9,04 % coses and nore then loo/g
in 9,7 and 0,06 ¥ c¢ases, respectively. The orgonoleptic changes were usu-
ally associnted with the scmples showing more thon loo clostridia/g.

One instonce of stinking sour fermentotion of liver sauscge with §§Z§£§§§L:
Sour.

828 production and PSEN smell has becn described. 3oo millions of clost-
S

ridia/g were detected in it. Clostridium was isolcoted ond identificd to

be Cl. perfringens type A.

The noceossity of exomining meot ond neat products for the occurrence
of clostridia in the detcrninction of bacteriological quality has boen
discussed. Clostridia indidnte soil or frecel contominntion and may couse

food spoiloge and food poisoning,

2285




llopua KONGACHHX TOBAPOB OT KJIOCTDUAM

T

fl.-Takau u K.I'. Hapafl

m .
|

13 I r-a 392 006pasnoB CHporo msAca, 145 o0pasioB MOZCO0-
Horo marepuana (He MACO) IpM W3TOTOBIEHUN MACHHX W37eNuil,
212 06pa3suoB NOIYTOTOBHX MACHHX u3genuii u 60I2 o0pasuoB Io-
TOBHX ZJIfl NPOZAKY MACHHX M3AeNuil Npy M3yyeHHM HA 3aCOPEHHOCTH
KIOCTpHANAMY VAAJIOCH M30JKUPOBATH HA NMUTATENBHONA CpEle MEHBIE
I00 wnocTpupuiiHEx GakTepuaNbHHX Tenel B 7,4-, 3,5-, 9,8- u
0,2 %~ax ciyuaeB COOTBETCTBEHHO. B 06pasnax NOJIYT'OTOBHX U I'O-
TOBHX ISl NPOAAKM MACHHX u3zeau# 3 0,9 um 0,04 %=ax cijv
COOTBETCTBEHHO KIOCTpuUAviiHHit TuTep paBHAncA 100/r-am 1 TOT xe
TuTep Halbnpzanca swwe I00/r B 9,7 1 0,06 %—ax cayuaeB COOTBET-
CTBeHHO., Bcau ofpasen cogepxan Gonzume 100/T KnocTpuzuit, Kak
IpaBuno, y%e OPraHONENTUUECKN yZAaBaloCh BHABUTH NOPUY. B oz~
HOM ciyuyae B 0o0paslaxX OAHOT'O JNUBEDHOT'O MACKOT'O u3feuaud IPU
Hanuuyy GONBWOTO KOANUYECTBA APYTWMX BUZOB OaxTepuil OCHAPYXEHO
30 MunnMOROB/T KIOCTpPUAVil, 6rarozapsd (epMEHTAIMOEHON NeATeNb-
HOCTI KOTODHX HACTYMNUIO KMUCIOEe OpoXeHNUE, CONPOBOXAABLECCH 00=-
DasoBanneM GONBLIOT0 KONMUECTBA Ta3a ¥ KUCHHX 3anaxos. M3onn-

POBayHHil BUJ MAeHTUOMINDPOBAH KAk TUN Cl, perfringens A.

Ha oCHOBaHMM CBOWX HaAOIoZcHuii aBTOPH NPUXOAAT K 3aKJIN-
YeHND, COTJIACHO KOTOPOMY NpM GAKTEpPUONOTMUYECKOH OLEHKE MACA
U MACHHX ¥3Jeinii CUMTANT HYXHHM J N3YuYeHNE 3ACOPEHHOCTH KJIOC—
Tpuauamn, Haumume GaxTepuil ykaswsaf HAa 33COPEHHOCTE MDOAyKTA
NOYBOt, MrpaeT pONh He TONBKO B MOpYe MACA HO MOKET OHTH MpH-
UMHOH# 3abozneBaHuA NOTpebuTens.

2297




g

Zuscrmenfossung

In Laufe der bekteriologischen Untersuchungen auf Clostridicn gelong es
bei 392, aus zur Herstcllung von Fleischerzeugnissen bestimmton Rohfleisch,
entnommenen Proben, 145 Zusctzstoffen /ohne fleischlichen Ursprung/, 212
helbfertigon- und 6012 verkeufsfertigen Fleischprodukten in 7,4 %, 3,5 %, 9,8 %
und 0,2 % der Fiélle, in bezug auf 1 g Untersuchungsm-terinl, wenigor als
loo Clostridien auszuziichten. In den Proben der holbfertigen und verkoufs-
fertigen Floischprodukte stellten dic Verfasser in 0,9 und 0,04 % der Félle
einon niedrigeren Clostridientiter zls loo/g fost, sic fanden mehr als loo
Clostridien/g in 9,7 und 0,06 % derselben Proben., Wenn eine Probe mehr Clost-
ridicn enthiclt als loo/g, weren in der Regel organcleptische Verédnderungen
vorhanden. In ciner Leberwurst-Probc waren = mit anderen in grossen Zahl
vertrotenen Bolkterien zuscrmen = 30 millionen Clostridien/g onwesend, die
mit ihrer Fermentbildungstétigkeit, unter Entwiclklung von grosser Gasmenge und
saucrem Geruch, einor scucren Gérung beitrugen. Dic isolierte Clostridienn

erwies sich bei der Identifizicrung als Cl. perfrinsens typus A

Nochhor Xom os zur Diskussion, dass zun Zyock der balteriologischen
BGurtoilung von Fleischerzougnissen auch cuf das Vorkommen der Clostridicn,
Rlicksicht gonommon werden soll, inwiowcit diose Keimc die Dermkot- und
Bodenkontanination bezoichnend, nicht nur in Verderben der Lebensmittcl,

8ondern auch im Scheden an der Gesundheit des Verbrauchers Rolle spielen.
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