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H y g i e n i c a l  a n d  m i c r o b i o l o g i c a l  

q u a l i i i c a t / i o n  m e t h o d  o ■. f  i n  c a 

s i n g s  s t u f f e d  s a u s a g e s .

by Dr Janos Takacs and Dr Gyorgy Mehes+

It is about lo years, that tlie me at industry has been 
developed into mass-production in Hungary, This process 
was based on the development of manufacturing-tec.mologi- 
cal prescriptions and standardization.

But in connection of the sausages the qualities des
cribed in the standards do not contain all- their basic 
characteristics. Beside other characteristics it is essen
tial to take into consideration the microbiological con
dition too.

The qualification begins with the organoleptic exami
nation carried out with the.points-method. Every quality 
will be scored /appearance, colour, smell, flavour, tex
ture, the cleanness of raw material and production/. The 
highest possible 3core.is loo.

On course of a proper qualification one should take ' 
into consideration the composition /eventually also his
tologically examined/, the technology, the guaranteed 
time and the prescribed storing temperature of sausages, 
because the requirements have to be adequately modified.
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The Hungarian Standards enlist the following stuffed 
sausages: finely chopped sausages, coarse-cut, cured, smo
ked and cooked sausages, sausages /made of chitterlings/, 
liver sausages, headcheese-sorts and at least sausages pro
cessed by a combination of curing, cold smoking and drying. 
The storing temperature is not prescribed for coarse-cut, 
the cured, smoked and cooked sausages, and sausages pro
cessed by a combination of curing, cold smoking and drying. 
The other sausages should be stored and sold on 3 - lo C° 
temperature. The guaranteed time differs in sommer and 
winter and varies from l' to 8 days, in case of dried sau
sages between 6o - 9o days respectively. The diameter of 
the casing varies with the type of the product and it may 
be 18 - loo mm. The .diameter of the casing /hog stomach/ 
of the headcheese may be larger, but at most of 3 kg capa
city. ihe temperature of the smoking varies between 7o - 
loo c °  and last for 25 - 12o minutes, and the temperature 
of cooking between 74 - 8o C° and lasts for 2o minutes,
but it may last for some hours depending on the type of 
sausages.

For ensuring the adequate quality, many factors have 
to take part. The smoking and cooking does not form only 
the external characteristics typical to the appearance of 
sausages, but also the flavour, the colour and last but not



ieaet its steadfastness, which is essential for the non- 
perishableness throughout the guaranteed time of sausages 
made with heattreatment adequate to pasteurization.

'The microbiological exainination has to determine the 
microbes belonging to the coli-aerogenes group and the 
total number of the living microbes in 1 g material. The 
requirement is, that from stuffed sausages processed by 
curing smoking and cooking or nnly with cooking, no mic
robes belonging to the coli-aerogenes group could be cul
tivated, because the possibility of cultivation shows, 
that the heattreatment was not sufficient and in this 
case it also may show as signalling flora, that some hid
den pathogenic microbes /salmonellae, tuberculosis-ba- 
cillae, etc./ or parasitae did not perish on course of 
the heat-treatment. Within the total number of microbes 
we determine also the number of the proteolytic germs on 
base of their gelatine-liquefying capacity. We standar
dized in our laboratories the media to ensure approxima
tely uniform results. For Koch's plate-count method we 
use as medium mea^cream/dextrose/yeast/poptone/gelatino/ 
agar. The plates are incubated for 2 days on 32 C° to be 
able to count the colonies of the aerobic and facultative 
anaerobic mezophil and psychrophil microbes.
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The quality of the sausage is from the point of view 
of bacteriology adequate, if it is wholesome and does not 
cause injury of health of microbiological origin. The re
quirement is,.that

1/ the sample should not contain pathogenic or toxi- 
nogenic microorganisms;

2/ in the sample no microflora signalling intestinal 
contamination could te determined;

3/ the number of the living aerobic and anaerobic mic
robes should not be more than 100,000 in 1 g material.

ihe d a m  collected over a period of 11 years were 
summarized in a table.

T a b l e  „

iiS one can see from the table in 75 - 94 % of all sau
sage groups standardized, heat-treated on a pasteurization 
temperature, the number of the aerobic and facultative 
anaerobic microbes, determined with Koch’s plate-count 
method, remains under 5o,ooo/l g material. If the bacte
rial counts of the sample is less than 5000, so at the 
qualitative bacteriological examination only aerobic sap
rophytes sporebearers were traceable, if the bacterial 
counts is between 5000-50,000, than beside the before men- 
ioned microbes also heat-resistant, but never sporebea- 

rirg organisms, belonging to the Micrococcaceae or Lacto-
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bacteriaceae family wore traceable in minor quantity.

If the bacterial counts reffering to 1 g material is^ 
more than 50,000, especially if it is over 100,000, exa
mined just after the production, then also streptococcus 
species /Enterococcus group/ are traceable or such germs, 
which in case of proper technology perish and do not over
live the temperature of pasteurization. In this case the

I

p r e s e n c e  o f  G r a m - n e g a t i v e  r o d s  shows ab ove  a l l  th e  i n s u f 

f i c i e n t  h e a t r t r e a t m e n t .

In the adequately processed cured, smoked and cooked 
sausages on course of the heat-treatment all the non- 
spore-f orming microbes perish and the number of the non- 
sporef orming, but more heatresisting germs is also in
significant. The ferments influencing the keeping quality 
and the character of the sausages get denatured also.

The sausage is bacteriologically fully cooked, if no 
coccus shaped bacteria could be cultivated from it. In 
this case in the core of the product there should be a 
temperature of 74 C° for at least 15 - 2o minutes'. This . 
treatment is only necessary if it is not obligatory to 
store the product on 3 - lo C° also during the sale, but 
it can be stored also on shop-temperature and it must 
remain stabil exposed to temperature variations.



The cured and dried sausages answer the microbiologi
c a l  requirements, if they do not contain any pathogenic 
or toxinogenic microorganisms and no Gram-negative rods 
belonging to the coli-aerogenes group can be cultivated.
In the riped sausages the number of the proteolytic mic
robes lessens considerably, because the metabolism-products 
of̂  the Lactobacillae together with the shaping of bioche
mical circumstances prevent their multiplication and harm
ful activity. The chemical characteristics of the finished 
ripening process are: pH 5,8 - 6,0; salt/water ratio 13 - 
16 /0; latter correspond to 25 - 28 % watercontent and 3,5 
% saltcontent.

Beside the mentioned microbiological requirements the 
product must contain the prescribed protein-, fat- and 
moisture-content, the ingredients giving the flavour and 
colour. All these together give the essential characteris
tics, which are essential considering the quality. From 
point of view of alimentation-physiology the product 
should contain the food value, which the consumer shall 
get from the product.

-  6  -



- 7 -

S u m m a r y  .

The qualification of the stuffed sausages is a com
bined process. Beside the composition and the organolep
tic examination the examination of the microbiological 
conditions from the viewpoint of human consumption or the 
tracing of these conditions by other methods is very im
portant. The systematical examination of the sausages 
begins with the organoleptic examination, carried out 
with the points-method, should be completed with chemical 
analysises too. The veterinarian control completed with 
chemical analysises represent in Hungary the basic exa
minations for the qualification, the development of which 
in accordance with the practice will improve the qualifi
cation of the meat-product, which process is otherwise 
not easy to effectuate.
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The groups of stuffed sau- Quantity Total number of living microbes 
sages in accordance with of in 1 g material x/the Hungarian Standards samples — — — ___________-,—  n- 5000 5000-50000 50000-^ b n v G

500000 50Û00°
% +  % +  % +

Finely chopped sausages 2226 54 ++ 94++ 4o 5 1

Coarse-cut 37 o2 28
76++ 48 16 8

Cured,smoked and cooked sausages 1911 27
89++

62 7 4

Sausages /made of chitterlings/ 839 38
82++ 44 12 6

Liver sausages 474 21
75++ 54 6

Headcheese sorts 762 45 82++ 37 11 7

Sausages processed by curing 
cold smoking and drying 775 lo 26 34 3o

Legends: x/ = number of colonies of aerobic and

1 1

I

facultativo ^anaerobio mozophil 
facultativo psychrophil m ic r o b e S  

after incubating for 2 days at
32 Co

%+ = average values
++ = average percent of bacterial conn^ 

for the first two categories.



T * 1
3

Zu sam m enfassung

D ie  Q u a l i f i z i e r u n g  d e r  w u r s t w a r e n  i s t  e i n  k o m p l e x e r  

P r o z e s s , i n  w e l c h e r  n e b e n  d e r  Zusam m ensetzu ng und den o r 

g a n o l e p t i s c h  b e s t i m m t e n  E i g e n s c h a f t e n  au ch  d i e  m i k r o b i o l o 

g i s c h e n  U n t e r s u c h u n g e n  h i n s i c h t l i c h  d e r  K o n s u m i e r b a r k e i t  

o d e r  d as  P e s t s t e l l e n  d i e s e s  Z u s t a n d e s  m i t t e l s  a n d e r e r  

M ethoden v o n  g r ö s s t e r  B e d e u t u n g  s i n d .  Die s y s t e m a t i s c h e  

U n t e r s u c h u n g  und Q u a l i f i z i e r u n g  d e r  P l e i s c h w a r e n  / W u r s t 

w a r e n /  b e g i n n t  m i t  d e r  o r g a n o l e p t i s c h e n  P u n k t w e r t u n g ,  

w e l c h e  m i t  m i k r o b i o l o g i s c h e n  und c h e m i s c h e n  U n t e r s u c h u n 

g e n  zu  e r g ä n z e n  i s t .  D ie  t i e r ä r z t l i c h e  K o n t r o l l e ,  e r g ä n z t  

m i t  c h e m i s c h e n  U n t e r s u c h u n g e n ,  u m f a s s t  i n  U n garn  d i e  

Q u a l i f i z i e r u n g  b est im m e n d en  G r u n d u n t e r s u c h u n g e n ,  d e r e n

W e i t e r e n t w i c k l u n g ,  g em äss  d e r  P r a x i s ,  d i e  ü b r i g e n s  s c h w i e —
\

r i g e  Q u a l i f i z i e r u n g  d e r  F l e i s c h w a r e n  / W u r s t w a r e n /  v e r v o l l 

- 9 -

kom m n w i r d .
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Ré s tune.

La qualification des saucisses est un procès complexe, 
dans lequel, en outre de la. composition et des propriétés 
constatées par examen sensoriel, l’examen de l’état micro
biologique, ou bien les conclusions déduites par autres 
méthodes sur cette derniere propriété ont une importance 
extraordinaire au point de vue de la consommation.
L’examen systématique et la qualification des saucisses 
commencent par un jugement sensoriel a pointage, lequel 
doit etre complété par des examens de laboratoire chimiques 
et microbiologiques. En Hongrie, le contrôle vétérinaire, 
complété par les examens chimiques renferme les examens 
fondamentaux de qualification, dont le développement 
progressif, en conformité avec la pratique, perfectionnera 
la qualification des produits de boucherie, d’ailleurs 
difficilement exécutable.
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3 a k il n ^ e h h e . l p

KBajiHgHicauHH KOJiöactfHx H3flejiHM npeflCTaBnneT 

COÖOM KOMITJieKCHHM npoijeCC , B KOTOPOM Hapany c co- 

CTaBOM h opranojienTHuecKHM oöcjienosaHneM nrpaioT 

cymecTBeHHyio pojiB n xccnenoBaHMÄ no Mmcpotínojiorn-

^eCKOMy COCTOHHHK) C TOHKH 3pOHKH OÖIUeCTBeH'

h o t o  n o T p e Ö J iö H H H , mjih  ace o ö H a p y a c e H n e  y n o u H H y T H x  

CBOHCTB no h h hm MeTOßaM. CncTeMaTHHecKaa nposepKa 

H K E a j lH ^ H K a p i lH  KOJIÖaCHHX H3iieJIHM H a n w H a e T c a  c op- 
raHOJienTnnecKon opeKKon no öannaM, flonojiHHeMon 

M H K po0n o j io i ¡n n e c K H M H  h  xHMMnecKMMH ¡nacfopaTopHHM H 

nccnenoBaHHHMH. BeTepnHapHbiii k o h t p o j i b , nonoimeH- 

HHM XHMH^eCKHMH HCCJieflOBaHHHMH, O X B äTH B ae  T E BeH- 
rpnn ocho BHHs HCCJieflosaHHA, npejiCTaBJiHiomne coöon 

KBajiH$HKaitHK). flajiLHeíímee p a 3 BiiTMe cnocoöOB 3thx 

n c c j ie f lO E a H H H  b  c o o T B e T C T B u n  c  npaKTHKOM  ycoBep- 

m e H C T B y e T  T p y ;n H o n p o i i3EOflHMyio K B a n i i$ H K a m a o  k o j i -  

ÖaCHHX H3BejIHM.


