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QQ?ODUCTION: Micrococci are extensively used in 'European-style' sausage production as a com-

;ment of mixed starter cultures alongwith lactic acid bacteria mainly due to their ability to

;erVe the colour characteristics of the product by the action of their nitrate-reductase

{Stem(6,10,11> and also due to their desirable proteolytic and lipolytic activities(3,4,13).

ough many researchers have demonstrated the beneficial effect of micrococci as a component

. Mlxed cultures, Liepe(9) advocated the use of monoculture as there are reports of antago-

;Stlc actions among the different microorganisms in a mixed culture. Hence, this study was
€rtaken to study the influence of micrococcal monoculture on certain quality-indicating
dracteristics of Bulgarian raw-dried sausage.

:ATERIALS AND METHODS:

r§r°<.:0ccal cultures: Micrococcal strains Micrococcus varians M160 and.M483 were isolated

o m lpkanka' - a typical Bulgarian raw-dried sausage. Detaills gf the isolation and charac-

dj;lZatlon procedures are reported elgewhere(l). These two strains were studied for their

i ferent biochemical characteristics such as, nitrate-reductase activity(2), proteolytic (3),
POlytic activity(4) and other important physiological characteristics.

§§3E£3§ion of bulk starter culture and processing conditions of the sausage: Active broth
rIEUres(22—24h 0ld) of the two strains were prepared separately by inoculating in Chapman
eo“hGS) without indicator at 30°C.The formulation and procesing conditions of the sausage are
SCribed in_our earlier report(l). Starter cultures of the two strains were added as mono-
ture @ 107cfu/g sausage mix(concentration found to be most appropriate through a separate
eEeriment). After inoculation, sausage mix were filled in natural casings and were ripened as
Standard method followed in the meat plant- M&M '90 Ltd., town Pajarzik, Bulgaria. Control

S 2 : S, A g :
tigple was prepared under similar experimental conditions without application of starter cul-
es,

PH, water activity(a,) and colour characteristics were determined during different
o of the production process of the sausage. Organoleptic evaluation and the quantity of
Sldual nitrite and nitrate were determined in the ready products.
3 PH was determined by a pH-meter equipped with combination electrode and thermometer
(mg;gher Institute of Food and Flavour Industries, 26,Maritza Blvd., Plovdiv-4000, Bulgaria
€l MS2994, Microsyst, Bulgaria).
Wity Witer activity was determined by an automatic aw—meter(model EEJ3, Novasina Ltd., Zurich
erland).
(m Colour characteristics (red colour component, a*) was determined spectrophotometrically
°de]1 PYE Unicam PU8BB00 UV/VIS, Philips) as per the CIELab method(7).
in Residual nitrite and nitrate was determined as per the HPLC method(1l4) under the follow-
%2 Analytical conditions: HPLC Series 4- Perkin Elmer; columns - PE Analytica%(cls), length-
%em' @-4.6mm; mobile phase - 0.02M K ,HPO, (pH 3.2) with H3PO,; flow-rate - lcm®/min; detector-
ctrOphotometric, A- 2l4mm.
Organoleptic evaluation was done by an ll-membered panelists through the 9-point hedonic

Stages

Scale f
TgfgLTS AND DISCUSSION: pH values of both the.treated and control samples d;opped_from their
treia values upto the 1l3th d of the production process (Tablel). After this period, the
Qm:‘ed samples showed a tendency of slight increase in their pH values in contrast to the
mf‘r°1 samples which showed a sligcht downward trend towards the ready products. However, the
Th; Srences in the pH values were not significant between the treated and control samples.

S may be due to the fact that micrococci are poor producers of acids. Other researchers

Table 1. Changes in pH values of raw-dried sausage at different stages of production*
Stages of ripening

Sample Sausage mix 24h 3d 6d 134 Ready prod.
Mean * SE Mean SE Mean *SE Meant SE Meant SE Meant SE

M160 5.90+0.04 5.83+0.03 5.604£0.09 5.46+£0.07 Sl gl ) Bk 5.39+£0.05
M483 5.89+0.05 518824003 5634003 5.41+0.05 S29 0, 02 5.38+0.05
Control samples 5.90+0.03 5.81+0.03 S0 08 5.5840.06 5.40+£0.08 5.34+0.01

: * n=9
Qrklng on starter cultures of Micrococcaceae also reported similar findings(8).
asl' Studies on the changes of a,, values for both the treated and control samples showed only
the 19ht change upto 3d, after which the a,, values declined somewhat sharply(Table2). And in
%ffrEGdy product, the a, values of both the treated samples were lower than the controls, the
querences, however, be.ng non significant. In the ready products, the a values.of the sam-
Mgy Prepared with the strain M160 were comparatively lower than those prepared with strain
“ Indicating acceleration of the drying process more effectively by the strain M160.
ot .. The concentration of the red colour component(a*) increased from sausage mix to the 6d
(m;lPEHing, after which there was a relative stabilization of the process of a* development
g This increase in. the concentration of a* was more intense in case of the treated

305




Table2. Changes in a, value of raw-dried sausage at different stages of ripening*

Stages of ripening

Sample Sausage mix 24h 3d 6d 13d Ready pggiz
Mean + SE Mean + SE Mean + SE Mean + SE Mean +SE Mean *+ SE
M160 0.998+0.001 0.996+0.001 0.987+0.001 0.943+0.002 0.900+0.001 0.859+0.00}
M483 0.997+0.001 0.995%0.001 0.986x0.001 0.939%0.001 0.904+0.003 0.863%0.00?
Control — o ot 002
camples 0-996£0.001 0.994+0.001 0.9860.001 0.948£0.001 0.911+0.003 0.877x0-
* n=9

samples. The maximal concentration of a* attai-
ned by the control samples at 6d was achieved

by the treated samples even on the 2d of raipen-
ing. The concentration ofs—a%, el bothosthe

N
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Red colour component,a*
®

treated szmples was significantly higher than ///;‘ eS|
the control samples during the entire process 16 1 o7
of ripening. Samples prepared with M483 had /// - So oo

k\

slightly better colour development than those
prepared with M160. This may be explained by
the well-defined nitrate reductase activity of
the strains.

Analysis of the data on the residual
nitrite and nitrate in the ready products

N
1
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-
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showed that the control samples contained 5% M 8 13

significantly higher quantities of residual Period of ripening,d

nitrite and Mitrate(33:./3%5,83, M160 M483 Controls
21.33+4.67mg/kg, respectively) than both the s i ,‘
treated samples (Table3). Samples prepared with Figure l.Changes in the red colour comp?
the strain M483 contained the lowest levels of nent,a* of the cut surface ©
residual nitrite and nitrate (28717 Te 1, raw-dried sausage prepared Wit&
8.93+2.05mg/kg, respectively).This is in selected micrococcal monocultur

agreement with the well-defined nitrate
reductase activity of the strains(2). Other
workers also reported comparatively lesser
quantity of residual nitrite in Frankfurt type

Table 3. Residual nitrite and nitrate
contents of raw-dried sausage* = N
NO35 (mg/kc) NOz (mg/kg) 9 \
Sample Mean+SE Mean+SE 0 \
M160 29,0343 47 B3 ¢859 @ N
M483 28.17+4.153 8.93%2.05°% o \
Control sample 33578+3383° 21.33%4.67° g \
*n=9; Fidgures wizh different supescripts row- % @
wise differ significantly(P<0.05). ~ N
of sausage by the use of micrococcal starter 2 \
cultures(12). e
Organoleptic evaluation of :he-ready o] ‘
products. kn: ternss; of external appearance,colour = A é é D © $
of-the cut suriace, grpma, taste,-cqnsistency R hall appearance;B=Colour of the cv¥
and overall acceptability revealed that the £ -C=Aroma’D=Taste-E=Consistency7
treated samples were evidently better than the ;Eg e fiTey WG &
: e =Overall acceptability.
controls(Fig.2). The panel scores, however, did
not differ significantly between the 2 treated - M160 &g M483 Control
samples for all the characteristics evaluated. . gb
CONCLUSIONS: From the study it may be concluded Figure 2. Organoleptic scores of raw-drs
tnat micrococci can be successfully used as sausage prepared with select®
monocultures in the production of raw-dried micrococcal monocultures
sausage. Out of the 2 strains studied, M.varians ol
M483 possessed comparatively superior qualities over M160. Eence, this strain is recommendsgﬁ
for commercial use as micrococcal —onoculture in the production of Bulgarian raw-dried Sauyﬁ
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