European Online Journal of Natural and Social Sciences 2012;
vol.1, No.3, 45-48 ISSN 1805-3602

WWWw.european-science.com

Activation of starter cultures induced

by electromagnetic treatment

A.A. Nesterenko, A.l. Reshetnyak

Chair of Livestock Product Storage and Processing Technology, Department of Processing Procedures,

Kuban State Agrarian University, Krasnodar, Russia

Received for publication 26 October 2012.
Accepted for publication 17 November 2012.

Abstract

Activation of starter cultures in cold smoked
sausage production is one of the most significant
technological approaches which allows speeding up
fermentation and decreasing the time for air dry-
ing of cold smoked sausages. During the research
and experimental findings it is confirmed that the
activation of starter cultures can be reached by using
electromagnetic treatment.

Keywords: fibers, histology, microbial popula-
tion, starter culture, electromagnetic treatment

Introduction

With the development of market relations more
and more attention is paid to increasing volume of
production of high-quality specialty meat products.
Thus, production volume of cold smoked sausage
increased from 1.8% (in 1990) to 5% (in 2005) and
it’s expected that the volume should increase up to
7.5% by 2013 (approximately 225 thousand tons)
of the total production volume of sausage products
(Khozhaeva, 1998).

Conventionally, cold smoked sausage technolo-
gy suggested using cold meat products of high quali-
ty for its production. Due to livestock reduction and
cold beef shortage in the 90’s many meat-processing
factories producing cold smoked sausage replaced
cold meet with defrost meat products including the
products that don’t meet the requirements of qual-
ity. Consequently it led to unstable quality of pro-
duction and production loss due to technological
deficiency (Antipova et al., 2011).

One of the ways of eliminating deficiency, mak-
ing the quality of cold smoked sausage stable and in-
creasing of production is to use advanced technolo-
gies (Belyaeva, 2004).

Currently, among cold smoked sausage manu-
facturers chemical acidulating with glucono-delta-
lactone is common.

Glucono-delta-lactone (GDL) is gluconic acid
anhydride. When contacting with water it again
forms gluconic acid and pH of forcemeat is de-
creasing disregarding its temperature. Still GDL
can negatively affect the taste of the product, add-
ing metallic off-flavor, slightly sour and bitter taste,
making the texture spongy. It also changes the color
of sausage products making it pale in dependence of
the amount of GDL. Additionally, high amount of
GDL can cause the growth of peroxide-producing
Lactobacillus species which leads to rancidity and
unstable color.

Many scientists report about promising results
of using starter cultures (bacterial preparation) con-
sisting of thoroughly selected strains of microorgan-
isms that is aimed at reducing technological process
and obtaining consistent characteristics of the prod-
uct of quality (Antipova et al., 2011).

As any other component which is used in meat
product production, starter cultures should meet
certain requirements. First of all, starter cultures
must be safe. They must act effectively in meat sub-
strate giving the products distinct intensive color,
familiar taste and flavor. As a result of using starter
cultures a manufacturer must get expecting chang-
es in cold smoked sausage. Additionally, operating
with starter cultures should not reduce shelf life of a
finished product.
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However there are some disadvantages of us-
ing these cultures. Despite using them for activating
maturation, the process of oxidation is slowed down
because bacteria slowly decompose sugar which is
added in accordance with the formula and necessary
low pH is obtained only in 24 hours under relatively
high temperatures which can cause fat rancidifying.
Duration of the whole technological process is not
less than 25 days whereas the production expenses
are rather high.

The aim of this paper is to create optimal condi-
tions for starter cultures activation with electromag-
netic treatment for their quick development and re-
duction of fermented sausages maturation time.

Starter cultures in fermented sausages produc-
tion allow speed up production process and make it
more cost effective. The main advantages of starter
cultures are the following:

e  Wild-type microorganisms growth inhibition;

e pH level reduction,;

e creating optimal conditions for color pro-
ducing reactions;

e taste and flavor characteristics accomplish-
ments;

e increasing lipid level consistency.

A certain flora of preferred microorganisms
should dominate in cold smoked sausages but not
unpredictable microorganisms of a wild-type. One
of the significant characteristics of starter cultures
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is their ability to produce lactic acid from carbohy-
drates and thus enable the reduction of pH Ievel.
Bacteria producing the acid can be divided into two
groups: «<homofermentative» and «heterofermenta-
tive» (Golubeva et al., 1985).

«Heterofermentative» bacteria decompose sug-
ars not only into necessary lactic acid but also into
unwanted metabolites such as acetic acid, methyla-
cetic acid, alcohol, CO, and others.

«Homofermentative» bacteria produce only lac-
tic acid from sugars. As lactic acid is naturally pres-
ent in meat, it’s a typical component of fermented
sausages. Starter cultures must contain «homofer-
mentative» bacteria. Wild-type microorganisms of-
ten promote heterofermentative oxidation (Anti-
povaetal., 2011).

Materials and methods

As an experimental sample for bacteriological
research we used STARMIX starter cultures «Start-
Start» which provide quick production of mild lac-
tic acid, give tender flavor, hard texture and distinct
and consistent salting color.

In order to define the influence of electromag-
netic emission on starter cultures microbiological
analysis has been conducted which revealed growth
index of microorganisms on meat-and-peptone agar.
The scheme of the device is shown in Figure 1.
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Figure 1. The scheme of the device for activation of starter cultures: 1 — control unit; 2 — cable; 3 — coil;
4 — 1-st guard circuit; 5 — 2-nd ferromagnetic guard circuit; 6 — treated sample.
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Medium used for the primary micro flora cul-
tivation doesn’t affect organoleptic and physico-
chemical characteristics of a finished product. Thus
we can apply it together with treated culture on the
first stages of forcemeat composing.

For preliminary activation we placed starter cul-
tures in a culture medium for 72 hours, afterwards
they were treated with electromagnetic field. The
results of the treatment are given in Table 1.

Table 1. Results of starter culture cultivation after
electromagnetic treatment.

Ne Til_ne Frequency, Voltage, mic?tl:(l)(l)'lglg;?sins,
min Hz A\ CFU g
1 control 8.2%10°
2 30 25 50 3.3*107
3 60 25 50 4.3*108
4 30 35 75 7.7%108
5 60 35 75 2.9%108
6 30 45 92 7.7%107
7 60 45 92 3.9%10°
8 30 100 150 2.0*108
9 60 100 150 1.7%107
10 30 150 50 3.1*108

As it’s shown in Table 1, after electromagnetic
treatment of starter cultures with frequency of 45 Hz
for 60 minutes we get intensive growth of microor-
ganisms.

Magnetic field influence on microorganisms

According to data about changes of speed and
balance in many chemical reactions in magnetic
field it’s determined that magnetic field interac-
tion with paramagnetic and diamagnetic molecules,
which constitute the most part of the cell, is charac-
terized by the energy of magnetic interference. This
energy is much less than the energy of heat mo-
tion. Thus it can be considered that magnetic field
doesn’t change and, consequently, doesn’t disturb
the nature of chemical bonds in substances in gen-
eral and in biological systems, in particular (Bengs-
ton, 1974).

Many substances of biological origin are known
to have liquid-crystalline structure, e.g. protein
myosin which is a part of many membranes. There
are opinions that certain structural elements of cy-
toplasm, e.g. mitochondria, have liquid-crystalline
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structure that is why anisotropy of magnetic prop-
erties is characteristic for them. We do not exclude
that liquid crystals being magnetic anisotropic struc-
tures of the cell, are oriented under the influence of
magnetic field. Being localized in membrane struc-
tures of the cell they are responsible for changes in
membrane permeability which in its turn regulates
biochemical processes.

Magnetic field influences some physical and
chemical properties of water in the cells: surface
tension, viscosity, conductivity, inductivity, light
absorption. Water properties changes lead to the
changes in integrated water system with protein
molecules, nucleic acids, polysaccharides, lipids.
It’s determined that magnetic field, changing the
energy of the weak interactions, influences supra-
molecular structural organization of living things. It
results in quantitative changes in chemical reactions
certain of which proceed with enzymes. There are
several types of magnetic fields, thus some of them
activate biological objects. Their basis is rotating
electromagnetic field (Ignatov et al., 1978)

It should be noted that electromagnetic field
and local electromagnetic fields formed around fer-
romagnetic particles, are rotational and contrary to
constant fields their influence can be different.

According to Logvinenko and Shelyakov (1976)
the character of ferromagnetic particles motions
depends on several factors, such as rotational speed
and magnetic field intensity created by inductor,
mass, shape, sizes and magnetic properties of par-
ticles, viscosity of the medium.

Oscillative, rotational and translation motion
of ferromagnetic particles as well as rotation of the
whole vortex band provides intensive agitation of
the treated substance both in micro and macro vol-
umes. In the places of ferromagnetic particles col-
lision pressure up to thousand MPa can occur. In
collision zone there are essential conditions for such
physical and chemical processes which are limited
in standard conditions. We can see that crystal lat-
tice of solid substances is distorted, chemical activity
of substances increases as well as the degree of their
dissociation etc. Consequently effect of vortex band
on different systems can lead to significant changes
of the state of these systems.

Thus, electromagnetic treatment of starter cul-
tures is one of the most effective ways influencing
their activity. This physical method allows speed up
the process of growth and maturation of fermented
sausage 1.5—2.0 times.
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Conclusions
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