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Changes in some biochemical indices characterizing the technologi~
cal properties of fermented sausages manufactured using startier
cul tures

N. NESTOROV, B. DINEVA, A. KRASTEV AND K. BRAMKOVA

Meat Technology Research Institute, Sofia, Bulgaria

The enzymatic nature of the ripening processes of fermented meat
products, in which the properties of finished products are formed
(colour, flavour, and texture), conditions the possibility to in-
tensify their production. Ripening processes can be influenced and
accelerated, on the one hand, by adding chemical substances, e.g.,
GDL, etc. (Gallert, 1973; Liepe, 1972, etc.), and on the other, by
the application of microbial cultures of a definite enzymatic acti-
vity (Schiefner, 1980; Scharner, 1980; Buyanov, 1980).

An important property of microbial cultures is their capacity to
reduce carbohydrates te lactic acid while pH-values drop rapidly,
water release is accelerated, and water activity decreases (Frey,
1983; Sippach et al., 1982).

According to Leistner (1973), Puolanne (1977), and Bozhkova and
Danchev (1981), fermented meat products manufactured using starter
microorganisms demonstrate a fast and stable pigment formation, a
specific flavour, and storage stability, with a shortened techno-
logical process.

The possibility offered by the application of an additional micro-
flora, to raise the efficiency of production by the guidance of
biochemical and microbiological processes, determined the objec-
tive of the present work: to follow the effect of a freeze-dried
microbial preparation on some biochemical indices characterizing
the technological properties of fermented sausages. The following
major indices were selected: changes in the levels of the pigment
formed, total solids and pH of the product, and levels of residual
nitrites, proteins and fats in the finished product.

Materials and Methods

To guide and accelerate ripening processes in fermented sausages,
use was made of a microbial preparation of micrococci and lactoba-
cilli, which were introduced into two experimental fermented sau-
sage products. The preparation was made at the Meat Technology Re-~
search Institute, Sofia. In the beginning of the groductxon pro-
cess, two ripening temperatures were employed, 15%C and 259c, for
36—4é hours. Then the sausages were allowed to age and dry at 15°¢
and gradually reduced values of relative air humidity from 95 down
to 70%. In this manner, 6 experimental series were manufactured
under industrial or semi-industrial conditions. Variants obtained
under the same conditions, only without the introduction of a star-
ter preparation, were used as controls.

Drying lasted for 14 to 21 days, the finished state of the product
being judged by its water content, for which the standard range is
40-42%, by the colour formation, the binding between meat particles
(cutting ability) and by the sensory characteristics. The follow-
ing indices were followed in dynamics in the ripening sausages:
level of pigment formed, in terms of % total pigment converted in-
to nitrosomyoglobin, by the method of Mirna and Schitz (1972} ni-
trate and nitrite contents by the accepted international standard
150/DIS /2918.2.1974; total solids, by Bulgarian State Standard
(BDS) 5712-74; pH, using a Radiometer pH-meter; total fat content,
by Soxhlet's method in accordance with BDS 8549-74; protein content
by Kjeldahl's method, in accordance with BDS 9374-T4.

Results and Discussion

Changes in pH during the ripening of the sausages with or without
a starter preparation are shown in Figure 1 by pooled graphs. As
obvious, in the presence of a preparation, pH decreases, upon
which, ripening processes are stimulated, especially colour forma-
tion (Winter, 1980), drying is accelerated.

Dehydration processes expressed by changes in water content, are
shown graphically in Fig. 2. The curves plotted there cemonstrate
that drying is accelerated with lower pH values. As obvious, dry-
ing is faster during the first week and i3 then slowed down. 3ince
the technological process is considered completed on reaching a
definite percentage of water content (40-42%), with faster drying
up, this moment is arrived at earlier. According to this index,
the necessary limits are attained on day 7-10 for experimental va-
riants, while a minimum of 14 days is necessary for controls.

Data on total solids in the products during ageing are shown in
Table 1.

Table 1. Changes in total solids in fast ripening sausages during

ageing (/)"
Ageing Product I Product Il
-3 Ripening Temperature Riperjing lTemperature
period, 2560 18% ?560 8%
days Control Prepara- Prepara- sontrol Prepara- Preparation
tion tion tiorn
1 43.9-45.0 43.5-45.5 48.4-50.1
3 46.0-49.1 49.2-51.0 e
7 53.5=56.3 57.7-60.0 )
14 56.6-58.0 99.2-63.3 53.3-60.5H 62.2-0]

* All data are averages of the results of
%% & = non-estimated.
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Fig. 2. Changes in water content during the ageing of fermented sausages.

¥ig. 1. Changes in the pi-values during the ageing Of sausages.
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f‘per‘{i 257c o. 0.28 - 0.30 0.19 - 0.21 0.10 - 0.11 0.09 - V.10

’:duct it 25°% 0.45 - 0.52 0.18 - 0.20 0.10 - 0.10 0.08 - 0.10

gy,

“*per;’i 25% o. 0.38 - 0.41 0.27 - 0.30 0.10 - 0.12 0.18 - 0.20
ent 25°¢ 0.47 - 0.51 0.39 - 0.40 0.12 - 0.13 0.11 = 0.11

P(';‘iduet Nitrite level

010 " neo

pXbepgn 29°C | 6.10 - 6.20 1.10 - 1.30 0.28 - 0.30 0.18 - 0.20

C:duc‘ I?t 25°C 7.00 - 7.30 1.60 = 1.70 0.30 - 0.31 0.17 = 0.20

By itrg 0

Berig,23 C o 7.50 - 7.80 3.00 - 3.05 0.31 - 0.32 0.45 - 0.52
at 25°c  0.78 - 0.82 0.32 - 0.36 0.38 - 0.42 0.18 - 0.20

the

ey oSG

cliegy lts Obtained indicate that there are no significant diffe-

ggsldue;n Nitrate and nitrite levels among the individual variants.
“tupe  8T€ within the range of standard allowances for the manu-
Mo fermented sausages.
81
;:'e i:,?:;‘le changes were found further in the protein contents of
va:‘.‘hon €d products manufactured with or without a starter pre-
‘anza' On day 14, they varied between 20.90 and 21.50% in all
Thg * ¥at content varied in the range between 40.90 and 43%.
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