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DATA CONCERNING THE DIFFERENTIATION 

OF THE MICROFLIORA OF CANNED HAM 

by F. Lorincz and K. Incze 

Hungarian Meat Research Institu te /Budapest/.

Many litera tu re  data are available on the m icrobiologi- 

characteristics, the questions o f examination and quali— 

°ation o f the preserv meatproducts, among others that of

Cabned ham. in sp ite o f this fa ct there are many unsolved 

^ails. jÿe also in various respects with the quality

ations o f canned ham and in th is study we present a pro- 

e® which we consider important from theoretical as well

Pta^ ic a i  viewpoint considering the m icrobiological q u a lifi-
cati0

a ° f  semi conserves.

We desired to c lear the systematical proper place o f 
the

Members o f the residual f lo ra  o f our canned ham product.
It

"as also our aim to see. wether there exists any r e la t i— 

between the place o f the sample-taking and the to ta l num- 

liv in g  microbes in one and the same product.

We examined m icrobiologically without previous incuba- 

°a 15 customary /3 -  5 kg/ oval shaped canned hams. The
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samples were prepared on the wnole with the j^ fc ra lly  «no*0 

usual technology. We mention as tne most important iact 

the viewpoint o f our investigations, that a fte r  the vacu' 

sing, the sealed cans were cooked in waterbath on '/4°C f ° r

umi'

55

minutes per one kg product, then a fte r  the usual cooling
the?

,tions' 
the

were stored on +4°C t i l l  they were used fo r  the examina 

From each can we took under s t e r i l  conditions always from 

same 9 places /see figu re I./  altogether 135 samples and de 

termined the to ta l number o f the aerob and anaerob microbe3’ 

per g o f meat.

Figure I .The predetermined points fo r  taking the 3

To save place we don’ t  give the deta iled  results of 

counts gained with d ilu ting resp. plate method, We only meJ1 
tion  that the numbers o f microbes -  as i t  could have been 

reto ld  -  d idn 't show any regu larity  neither at samples ta^e

3ampleS

fo-

from the same place and s lic e  o f various hams nor from v
at di0'places /slices/ o f the same hams. One cause of the greau
hno10'

Vi3* '

we

persion beside others is ,  that in  sp ite o f the same tec. 

gy the product cannot be considered from microbiological 

point as homogen lo t .  The causes o f th is phenomenon are 

known.

The highest aerob microbe number was 9»3-IO*/g and te”"

side some s t e r i l  sample the lowest value was IO^/g. r̂ ie
■a j  . _ dh3*

largest anaerob microbe number was I0-5, the least 10 /e*
A ̂  0 •

la t te r  values we got from the majority o f zhe samples» 

the number o f the anaerob microbes was always considerably 

less than th is o f the aerob residual population.

From the mixed cultures we determined a fte r  Berg3!

l l-

2



ennari /1,2/ the follow ing bacteria species:

Aerococcus viridans /syn. Pediococcus homari/ 

Streptococcus faeca lis  

Beuconostoc mesenteroides 

Pseudomonas /fluoreecens?/

Micrococcus conglomeratus 

Bacillus megaterium /cereus?/

Bacillus su b tilis  

■̂ anthomonas sp.

Baciiius sp.

the enumerated aerob / facu ltativ  anaerob/ species /ge—

ra/ we also izo lated  some obligate anaerob strains,the sys-

"^ tica l determination o f which is  on course. The biochemi-

other characteristics o f the members o f the aerob

we do not g ive  here, we only mention that they are the

°'6mbei'a o f the usual residual bacteria l flo ra  known from the

ite^ature data o f the other investigations too.

i£a_ want to drai» the att ention to the question_of_Aero-

SS^a_and Enterococcus /Streptococcus/ group, which we con-

as important from the viewpoint o f m icrobiological dia-

8a°3ti°3  and also from viewpoint o f practical estimation o f

ths Cahned ham-products. We g ive shortly our opinion as fo l -  
lows,

111 the studies o f the m icrobiological problems o f pre- 

■seat-products there are very scarce i f  any data about
the i

—2£ccoccua, described f i r s t  by Williams /3/» and th is 

Ub8enus and the pertaining species are obviously referred 

'■■sobers o f the Enterococcus group. Further we are convin-
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ced that the Aerococcus cultures /colonies/ which can he Pre'  

wisely d iffe ren tia ted  with adequate methods, are counted ty 

most o f the laboratories, to make things easier, to the Se°u3 

Mlgrococcus. This fa ilu re  o f systematical c la ss ifica tion  ts 
easy to commit, because the d iffe ren tia tion  needs more atte»' 

t iv e  and careful work, partly  th is problem is  considered W 

most o f the laboratories negligable.

But we consider th is question essentia l, because the 

Aerococcus should be qualified  from point o f view o f hygieIie 

quite d iffe ren tly  as the microbes belonging to the BnterggSS* 

cus /Streptococcus/ group. Namely the la tte r  together with 

the E-co l i  serve as indicator organism, thus we must qui*e 

d iffe re n tly  estimate the presence o f Aerococcus /Pediococcus/ 

in preserv product as that o f Enterococcus, or more s tr ic tly  

° f  §i£®E£2Coccus_i'aecalis. More al mention must be paid to 

th is question, because la te ly  there were made many suggesti" 

ons to consider instead o f E-coli  the Str. fa eca lis_as_ i2 -i' 

£Si2£_Si£I22££22i22' We also favour th is view.

According- to our investigations, although the Aero£°£' 

cus viridans is  in many respects sim ilar to the members of 

the Enterococcus group, th eir routine d iffe ren tia tion  i s 

quite possible /see table I .  and 2./

Table I  and 2.

The most strik ing morphological d ifference is ,  that the 
Aerococcus never forms chain, the c e lls  are never elongated 

/oval/, they are always spherical. On the other hand the 

chainformation and the elongated c e lls  are characteristics 

to the Streptococcus fa eca lis  /figure 2, 3/. Here we must



&

ne attention to the fa c t , that the stained-fixed, prepa
i d

Qs are not re lia b le , because o f the making those the 
a6Us bnecome deformed in  various degree. But the re lia b le  de-J

on ° i  the morphological characteristics by the phase 

method gives a good guide fo r  the systematical o r i-  

fttation as w ell.

^om biochemical point o f view the Aerococcus in cont
es t --------------

th6

4-.

vai

the Streptococcus faeca lis  does not hydrolise the ar- 

6i does not reduce the methylenblue—milk, i t  a c id ifies  

iitmusmilk /but does not coagulate it/ , the ultimate pH
ue is greater in T% glucose-broth and at least i t  does not

act

* ia t i
with the Lancefield D serum, which precipitates charac-

hha:
°a l ly  the Str. fa eca lis . Beside these d iffe ren tia tin g

ÎUe:

Of

the

racte r is te ic s  there are also many sim ilar ones causing fr e -  

fa lse  Enterococcus /Streptococcus/ diagnosis on course
the Routine work at the m icrobiological qua lification  o f

Preserv products.
To avoid fa ilu res  we propose fo r  the d iffe ren tia tion  the

^  °ccus, Enterococcus and Aerococcus genera on course o f

Of. °bi0l0Sical routine work, beside the phase contrast mi-

°°P ica l examinations the catalase-test, because th is se
n a te s

toe members o f the Micrococcus genus from the Entero- ----------------- a—
and Aerococcus groups /5/. The separation o f the Strep-

°ccUs 
too

cUs from the also catalase-negative Aerococcus can be
"K
DSSb partly  on basis o f morphological characteris- 

th 1/110 ohainformation, round cell-form /, partly 

^Sin ine hydrolisis and ultimate pH value.
The Pickled meat gets a greenish colour from the Aero—
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•+• f otcoccus viridans, th is also renders possible to mistake 

the Streptococcus, producing also peroxide and not having 

ra c te r is t ic  features from the chainbuilding point o f view*
duct®

es^ '
The presence o f Aerococcus viridans in preserv pro* 

is  a very in teresting feature fo r  i t s e l f ,  but i t  must be 

mated from the viewpoint o f hygiene quite d iffe ren tly , tha® 

as an Enterococcus /Streptococcus/ contamination.

S u m m a r y

of fA fter vacuum-treating the sealed canned hams /I5
one K

sanP'

j

of

kg/ were cooked in waterbath on 72 C fo r  55 minutes per

product. The composition o f m icroflora was determined in

les  taken from the same 9 places from every can. We did® *

found any correlation between the number of microbes deter®

on the same spots o f various hams. Beside the great numb®1
■ mes te r i l  samples, the highest number of aerob microorganism

X 29,3.10 /g and that of anaerob microbes -  10 /g.

The fo llow ing pure genera were separated from mixed 0

tures and id en tified : Aerococcus viridans /syn. Fediococc®9

homari/, Streptococcus faecalis ,- Leuconostoc mesenteroid®9’

Pseudomonas /fluorescens?/, Micrococcus conglomerates» ***

lus megaterium /cereus?/, Bacillus su b tilis , XanthomonaS

Bacillus sp.
ti»'
of

The present study was aimed with the exact differ®® 

ting o f Aerococcus and Enterococcus groups, more exactly 

the genus Streptococcus fa eca lis . This was considered ess® 

t ia l ,  because more and more authors suggest to take the 

fa eca lis  as indicator organism fo r  hygienic estimation of 
preserv meatproducts. As many morphological and biochemica^
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; W
es Str. fa eca lis  /members o f the Enterococcus group/

con-

f eat

esPond with those o f the ubiquiter Aerococcus and in

6llCe Are frequently mixed up, the tested sample or lo t  is

ly  mistaken fo r  feca l contaminated.

 ̂ In the tables are given the sim ilar and d iffe rin g  charao-

Stica o f both bacteria. As a basis fo r  th e ir  d iffe ren tia 
ting _

e suggested th e ir  capacity o f chainbuilding, the tes- 

y Arginine hydrolis is, the determination o f ultimate pH 

And perhaps the precipitating test with Lancefield D
aeitUB.

1.

2. 

3.

5.

L i t e r a t u r e

• flreed, E.G.D. Murray and E.H. Smith: Bergey's Manual

of determinative Bacteriology. 7th Ed. Williams and Wilkins

C°* Baltimore, Maryl. 1957.
V B n,u* Skerman: Guide to the identification on the Genera 

of Bacteria. 1959. Williams and Wilkins Co.Baltimore,Maryl. 

R*E.°, Williams, A. Hirsch and S.T. Cowan: Aerococcus a new 

dacterial genus. J. Gen-Microbiol. 8 ./t-75« /I953/

511 daj, w. j .  Wiebe and J. Liston: Detection and Enumera- 

°h of Fecal Indicator Organisms in Frozen See Foods. IX. 

^ e ro co cc i. Appl. Microb. 9.4-.295.

Jsaacs and J.M. Scouller: Catalase production by Gram- 

B°zitive cocci: a single test fo r  differentiating Entero- 

°Cci from Micrococci. J.Path. and Bact. 60.135«

7



1st table

Id en tities  between the biochemical characteristics 
Aerococcus viridans and Streptococcus faecalis-

of

Tests Aerococcus Streptoco^:

N itrate reduction _ -
Lecitinase test - -
Gelatin stab - -
Lysxs o f meat protein - -
Indol formation -
H2O2 formation + +
Greening o f meat pigments + +
Growth in  both prepared with 
NH^HgPO  ̂ as so le ly  N source - -

Growth in  6,5# NaCL broth +
Gram staining +

no+c f c ^Surface o f bouillon no change
■Fluorescence - -
urease tes t - -

Growth on +b C° + +

" <J°
" in  40% b ile +
" on pH 9 ,6 + +

Survival o f 60 C° 30 minutes +

Growth on KTeO  ̂ 1:2500 agar + +

Growth in  anaerobic conditions + +
t in y .t1'®?^ 

lu c id ,g fe
Colony formation on agar tin y , translucid 

greenish
M otility - -

Sporeformation - —

Presence o f catalase - —

Starch hydrolysis - -

Growth in  broth containing sodium 
c itra te  as so le ly  C source -

x Our results are d iffe r in g  from the lite ra tu re  data.
The s p lit  o f dextrin, d u lc ito l, escuiin, fructose, 6 ^  

cose, grycerol, lactose, maltose, mannose, mannitol, 
nose ana sucrose gave the same results with both strain
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Differences between the biochemical characteristics of 
Aerococcus viridans and Streptococcus faecalis

Aerococcus Streptococcus

ac.

R^al * *  4 ,9 -5 ,I
jj C^ on of 0,1 % met.blue milk 
Ch °'1̂ s:'’s °i arginine -
pra3jl for®ation - +

Lancefield D serum - +
S}i iSurati°n in pairs, tetrades in pairs ,chaln£

°i fbe cells spherical oval
§ .mazarie formation on TTC agar - +X
SM ^  ° S arabinose +

b of sorbitol -  +

. ac.+red.
3,9-4,I 

+
+
+
+

* Itlo Regards only to the Str.faecalisj Str.faecium forms co- 
a ês very similar to those of Aerococcus.
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P iK »I The predetermined points fo r  taking the sample0.

g ig «2.
Aerococcus virldans s 
no chainformation, 
sphaerical d ip lococci, 
tetrade forms, Phasis 
contrast microphoto, 
200Qx

^1k« 3.
Streptococcus fa eca li05 
chain formation, e l oh" 
gated, oval c e l l  form. 
Phasis contrast micro- 
photot, 200Gx
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AMGABEN ZUE DIFFERENZIERUNG DER MIKROFIßRA 

VON DOSENSCHINKEN 

Dr. F. Lorincz und. K. Ine za

n6drisches Forschungsinstitut für Fleischwirtschaft Ungarn
wurde die Zusammensetzung der Mikroflora von 15 ®0- 

Sctiinkenerzeugnissen mit einem Gewicht von 3 - 5 k6 die 
^ Evakuierung verschlossen und im Wasserbad bei 72 0 55
Pr° kg gekocht wurden - untersucht. Aus jeder Dose wurden

^ e n  von denselben Stellen der Schinken entnommen, ¡¿wi- 

11 den Keimzahlen der von gleichen Stellen  der verfehle
Schinken entnommenen ±0?oben konnte kein Zusammenhang 

^gestellt werden. Neben zahlreichen sterilen Proben betrug 
416 grösste aerobe Keimzahl 9,3.IOI/g und die grösste anaero- 
* ieimzahl I02/g.

Ahs den gemischten Kulturen könnte man folgende reine
^“®e identifizieren: Aerococcus viridans /syn. Pediococcus
a'aii/, Streptococcus faecalis. Leuconostoc mesenteroides,
eudomonas /fluorescens?/, Micrococcus congiomeratus, Bacillî megateriurn /cereus ?/, Bacillus subtilis, Xanthomonas sp.,

, p.

Die

St

to;

eigentiiene Zielsetzung der Untersuchung war die 
Isolierung der Gruppen Aerococcus und Enterococcus

I I



bzw. die des Streptococcus fa eca lis . Dies halten w ir deshalb 

fü r w ichtig, da der Streptococcus fa eca lis  von immer
ob'FieiS1

pa

cuS

bi

Autoren zur hygienischen Beurteilung der preservartigen 

erzeugnisse a ls Indikatormikroorganismus empfohlen wird* 

aber der Streptococcus fa eca lis  /die G lieder der Enterococ 

Gruppe/ bezüglich so der morphologischen, als auch v ie le r
«bei'

chemischen Eigenschaften mit dem ubiquitären Aerococcua 

einstimmt und da sie miteinander oft verwechselt werden,
VVO'

sehr le ich t eine fekale Kontamination für die untersuchte 

be bzw. fü r die Herstellungspartie fe s tg e s te llt  werden* 

s ie  nicht v o r lie g t .

Die gleichen und abweichenden Eigenschaften dieser 

Bakterien wurden in einer Tabelle zusammengestellt. Zur I30 
lierung werden die Kettenbildung, die Argininhydrolyse, di® 

Bestimmung des End-pH-Wertes, eventuell die Präzip itation3?10 

be mit dem Lancefield D-Serum empfohlen.

0b«°

zw®*

.bl
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Données sur la diprÉrenciation de la microfloee du

JAMBON EN BOITE

Dr. P. Lorincz, K. Incze 

National de Recherches sur la  Viande Hongrie

15
Avons étudié la  composition de la  f lo re  microbienne

%:

Produits de jambon en boite, fermés après un traitement 

viue e£ ou^^a dans le  bainmarie durant 55 minutes à la 

Nature de 720 C. Les échantillons ont été prélevées dans

00;
*"• boit

bst,
e en 9 points différemment situés. Nous n'avons pu

cster
-V>t

aucune corrélation  entre les nombres de germe des

b,IQbs
Allons

N iffê i
prélevées dans des lieus identifiques des jam-

v, -eï'ents. Le nombre maximum des germes aérobies est de
’ ̂  • 101 /a, 2

j. '*** celu i des germes anaérobies de 1o /g, en dehors de 
"iibreu

“ es échantillons s té r ile s .
Nou,

es
s avons pu id e n t ifie r  des cultures, mixtes les souches

Vivantes: Aerococcus viridans /syn» Pediococcus homa—

t>_ ^eptococcus fa eca lis , Leuconostoc mesenteroides,

4l °monas /fjuorescens?/ Micrococcus conglomeratus, Ba- 
^llus

j) ®egaterium /cereus?/, Bacillus su b tilis , Xanthomonas

’ “" ‘ u « .  .p .
Le

but proprement d it de notre étude é ta it  de séparer
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