
DEFLECTS OF COLOUR OF THE BULGARIAN DRY SAUSAGES CAUSED BY 
SOME SAPROPHYTE MICROORGANISMS AND THEIR REMOVING BY STARTER

APPLICATION OF MICROCOCCUS STRAIN P.
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Bulgarian r. -dried sausages of the
in the ingredients of which nor:

’loukanka' type are products
and beef and spices are included 

in aifxereno ratios. Unlike round sausages, the loukankas are sub

jected oo several pressings during drying, obtaining consequently 
a flat form when ready.

xne i^P^oper colouring of the sausage meat is one of the main 

defects in bhe production of loukankas, expressed in greying at the 
sausage linking and in hollow greying (14).

•ihe objective of the present work is to elucidate the effect of 

some sapropiiytic microorganisms on colour processes and their in

terrelation with strain in the environment of loukankas treated 
at different temperatures of drying.

MATERIALS AND METHODS

5 ^ 2 M 2 l £ S L ri Museum strains were applied: S. coli 3 2 7 7 , Aer. aerc- 
genes n 27, Proteus vulg. 401, B. mesentericus vulg. 66, B. subtilis, 
A.T.T.C. 7241, Micrococcus strain P -22-1969.

ine experimental work was carried out with sausage meat taken 

out of production lots. The sausage meat was divided into 12 samples 

treated in the following way: one control sample without a starter; 

five samples with individual application of pure cultures of the ex—

LG-P—ii-C-1-val sapropnycic sbrains; five samples with a starter of strain 

p 4 ’ a strain of tile saprophytic microorganisms being applied in ad
dition to each sample; and a sample with only strain P . The samples 

filled m t o  artificial casings were divided into three groups, each 
being dr_L0a according bo three different technologies:

MMf-voUlNiMN drying ab a cemperature of 1 d— 2 0 °C, a relative 
humidity of 5 3- 63%, and an air velocity of 0 , 1  m/sec.

Teciono 1 ogy_2_,_ drying for 3 days as in technology 1 , and then 

at a temperature of 8- 1 0 °C, a relative humidity of 7 3-76%, and an 
air velocity of 0 , 1  m/sec.

Technology_3_L drying at a temperature of 8-9°C, a relative hu
midity of 7 3- 76%, and an air velocity of 0 , 1  m/sec.

2 r̂—xij.. yeuo 0 ono ox! culture was used as a starter in the amount 

°x 5 cm per 1 kg of sausage meat. It was cultivated at 30°C for the 
saprophytes and at 25°C for strain P. (9 , 10), and contained over
^ t . . • _ _  x  r
•o living cells per 1 err of broth.

During drying, all samples from the three technological regimes 

analysed paralielly on the 3rd, 1 0 th, 1 7 th, 24th and 5 1 st day.were



V W'r

iiie following determinations were wade:

^icro ciolo^icai.: contact preparation on yeast a oar,
"‘Ol °^ue agar, azide medium (9) • Species determination c 
duced strains.

physico-cheroical^ pH, free nitrites, water content.
Orpanolepticj_ appearance, t e n u r e ,  binding, tasre a: 

colouring of cut surface.

R3SULTS

file experimental work was carried out ..ith 4 

1/16 - esunus iron the organoleptic evaluation indi 
chnologies 1 and 2 , already from the third day of 

pie« w i m  s crain P^ introduced either alone or in 
any of the saprophytic strains distinctly differ 

and tne samples with saprophytes only. The teuton 

witn betoer binding; taste and flavour, with initia

Dnotny-

Lntro-

id flavor:

5 0P2_es of samples
■< 0. w 'h , rhat in re-
bry.ing the san-
C Gin. illation wirh
-H C *.1 the control
! is denser and

1—
j 

CtJ 
•H processes

apr<jpnyoes nave
na flavour of
or Ihot. vuig. ,
The differencesafter the tenth day an off-odour can be detected. The

described, trough in a lesser degree, are preserved till the rea
dy product.

In technology 3 , the differences are less pronounced and be- 
gin to be felt only after the tenth day, tending to equalize in

°ne r e a d7 product. Generally taste and aroma indices in the rea- 
dy product are not pronounced.

In the samples with strain P4 (individually or in combination) 
in technologies 1 and 2 , the sausage meat already after the third 

day has a light raspberry-red colour, distinctly differing fro:.;

c o n s o l  and the samples with sapropnytes. Ho defects of colour 
can be detected.

tecbnniniPin.pl regimes of drying (technologies 1

spies with saprophytes during diffe-

In the same tec hnologica
and 2), one con trcl a.nd the
rent pe riod 3 of dryin 0 cP-ve 1
meat co lour ln6 5 exp re ssed in
nounced in tech.nology 1.

The con trol s from series
central col ouri:-up -ge in 1
to 9 cm') in tec! 1.0logy 2.

The samples treated with

-O
sausac
* ua si ~ ~ '*■’■ ^ o- O

gist d"'■̂j — v c c —p _l e g e

;d spots (of u:

lete central colour alteration in uechnolov
cie S II naG 6 a c
1 (on the 17 oh ,
th and 3 1 st may)

'huh
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Such changes were demonstrated in series III only with technolo
gy 1 (on the 24th and 3 1 st day).

The same colouring alterations were detected in the samples 

treated with the remaining saprophytic species of microorganisms 
in the following series of samples:

ner. aerogenes,in series II and III with technology 1 (on the 
17th, 24th, 31st d a y ) ,

Proteus vulgaris, in series I with technology 1 (on the 24th 

and g1so day) and with technology 2 (on the 3 1 st day); in series 
II and III, with technology 1 (on the 24th and 31st day),

B. subtilis, in series II and IV with technology 1 (on the 
24th and 31st day),

B. Mesentericus, in series II with technology 1 (on the 1 7 th, 
24th and 31st day) and technology 2 (on the 31st day); in series 
IV, with technology 1 (on the 24th and 31st day).

In technology 3 , no colouring defects were detected in the 

controls and samples. Also the difference in the colouring tints 

between samples treated with strain P^, and those with saprophy
tes and the controls, were insignificant.

The results from the microbiological analyses indicate, that 
in the samples treated with strain P_,,, individually or in combi

nation with saprophytic strains, already 24 hrs. after filling, 

strain P z, gains the upper hand over the remaining microflora, be

ing preserved till the product is ready. The results of the com

parative microbiological analyses of the samples treated with on
ly strain P^ ana those treated with a combination of strain P,

4
c i n cl a sapropny o j _ c  speco.es indicate, that growth in combined sam
ples is reduced to that in samples with only strain P^ already in 

cue initial period. In tne controls, the accompanying normal sa
prophytic growthis greatly diminished after 1 0 - 1 5  days.

In the samples treated with the individual experimental strains 

oi saprophytes, tne strain introduced predominates in the initial 
Pe~-*-OG.s Oj. 6-O'ahi, while aj_oer 16— 1 ¿5 nays the samples tend to eDua
lize with the controls.

ij.ie results on the pH values indicate a direct dependence on 

the temperature regimes. So,in technologies 1 and 2, in the same-
1 0 S Y/l oh.

phytic st 1

urain P ;, (individually or in c;

antly lower*

lower; 0j

0 pH i q qi c-y -i -pic
~ ; a 4-v-.1 on the s any- te:
H is observed 5 rp

a pH of 3,2-5, 3

bination with a sa;

. alread;y on Guo tii.
:imes, a delay in tl
8 1 1  Cl t i l  8 samples wi'

’cached only on the 1 0 th day.
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Improper colouring of sausage neat is one o

f=->’ 'I 7-1 0 •; - -e;' - 1 ! I - ' - < - 0 . . ,  f c  •

the basic a
m  raw dried sausages. It is encountered both in individual

il a

diets

iaas £ui c

Inc mecnanism of the origination, of colouring•*0
dried sausage;

cf m LLP r»a
The exis

m o  logical cne—

ana m  large-scale injuries of whole Iocs and production and is 

observed, most frequently in semi- air-condiuioned and air-condi- 
oioneu rooms, v/nen using artificial casings, file'defect af-
feots mainly the production of louhanka, and soldcn round rav;-dri- 
ed sausages. It is located around the linking or spread 
,ue central zones of the upper half of the links (14)

tin

.s still racier insufficiently studied, 
ting microbiological, physico-chemical, purely tech««1 

o n e s  or those based on exudative or frozen meats cannot give a 

commie0e answer nor explain the interdependence of a number of 

phenomena connected with the colouring defects of raw-dried sau
sages (1, 2, p, 4, 7).

c e > theories and our own observations (14, 

assume, that the mechanism of colouring de
fects oi the loukankas is a physico-chemical process due to phy- 

sico-meckanical and microbiological factors. The physico-nechani- 
cal factor is directly dependent on dehydration, gravitation and 

scatic forces acting on the suspended product, and the type cf 

Caoin5 s ( i-r) • n e s G  iacuors are subject to control and guidance 
and can oe managed by the technologist.

The problem of the microbiological factor is somewhat at vari
ance ̂ vith the above, while the technological methods applied (de

tention of sausage meat, temperature.parameters) more or l e s s  fa
vour the microbiological process, the basic, initial process, uhe 

contamination of the raw material and the sausage meat, is left

entirely uo cnance. This chance is better pronounced and dominates 
in ¿wouorn plants, in old factoi'ies 
t^on and growth of 'plant* mi nrv-if’i <

i from. litera
us grounds
the loukank,

hanical and :
or is direct:
orces acting

are c ona:Liions for
e a o the initial c

tions, * ?oflora i s s e x ;ea
suxf i c i e r: t t ; -.--a. oit tue nan.n.ul * one a*

ci l i a  ü w -.rS  J_ 7 /a  J  2.11

to conta:.:i::ate
maoer^al curing the technological process before fill in.-:

seeps,
O * --

ranks to the domination cfc onse quent teclmol ogica]

xUl t 2aicroilora, biochemical processes soon take the desired di- 
r e c n o n .  .-.long with plant modernization, the amount of ’p l a n t ’ mi 
oroxlora diminishes sharply, resides, there are no conditions for
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a natural selection o f  usexul * microflora. i'’or this reason the pa> 
material ana tile sausage neat are contaminated, with casual micrc-
flora which retards the process selection in til e  i n i t i a i  p e r i

after filling and transfers it to the later technological cycles. 
Retarded selection enables biochemical processes to take undesi- 
raole direction. This formulation of the problem can offer an ex
planation ox xrequent defects and quality deterioration of raw—
aried sau£ produced in modern plants. This is confirmed by m e

good results obtained using pure cultures in foreign (5, 6, 3) 
and j-ocal products (11, 12) in the same production circumstances 
and technology.

Tne results obtained in this work confirm these conceptions.
xoddy uciuoa^s is a g iron production lots used in tne experin.cn 

tal work imparts to the latter an industrial aspect. I n this way 
the sausage meat is contaminated with constantly acting 'plant* 
microflora, in the contents of which participate with a great 
share saprophytic microorganisms of the same species as those 
used in the experiment. The results indicate that saprophytic mi
cro- lora ialien into product in manufacturing circumstances or 
additionally introduced finds no conditions for growth in raw sa
usages and its quantity diminishes quickly after 10-15 days. In 
"this "very period of rapid selection processes saprophytic micro
flora exhibits its enzymatic activity. Results indicate that this 
activity is directly dependent on the temperature regime and the 
amount of cells. In optimum conditions, lasting or transitory co
louring defects of sausage meat occur. This is confirmed in tech
nology 3 where, due to the application of low temperatures, no 
colouring defects occur, despite the additional introduction of 
saprophytic microflcra. In technologies 1 and 2, where the pro
duct is subjected to higher temperature regimes, defects can oc
cur in normal production, while the risk is greater with greater 
contamination, i.e., introduction of additional saprophytic 
roflora into the sanroies.

.c-

liicrococcus strain P^ was isolated out of Bulgarian raw-dri
ed sausages, where it finds its natural growth medium (9, 12). 
'with favourable temperature conditions, strain Py_. gets the upper
hand over the re nicroxlora already 2 or 3 days after fi■* i,
ling . the product. 3esio.es, strain has an inhibitory action 
with regard to saprophytic microflora (13). All of this contri
butes to the shortening of the period of selection processes and 
enzymatic action of saprophytic microflora. The results obtained
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iytic strains col 01iring defects can be observed, in
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saprophytic microorganisms, no col.

m

the experimental strains oj

uring defects can be observed. Furthermore, product Quality

such samples is equalised with that of samples where only strain 
P^ was introduced.

COnCLUSIGITS

1. Saprophytic microflora from the species of E. cell, her. 
aerogenes, Proteus vulgaris, B. subtilis and B. mesentericus can 
be the cause for colouring defects and the deterioration of orga
noleptic indices of raw-dried sausages when high temperature re
gimes are employed.

/2 * In low temperature regimes of drying saprophytic microflo
ra Qoes not cause any colouring defects of raw sausares.

p. The application of pure bacterial cultures of the species
of Micrococcus strain P, i>4 one production of raw-dried sausages
prevents the occurrence of colouring defects caused by saprophy
tic microflora, regardless of the drying temperature regimes. 
Strain P4 controls microbiological processes, diminishes risk and 
improves ready product quality.
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