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One of the most popular foods consumed worldwide is meat.
According to its high protein and moisture content, it is highly
susceptible to spoiling itself. Preservatives are therefore necessary
to maintain its quality and lengthen its shelf life. The objective of
this assessment is to draw attention to a certain technique for
extending the shelf life of meat products. This study examined the
shelf-life of secondary collagen-containing raw materials treated
with varied concentrations of DMSO in terms of pH degree and
total ion concentration (TIC). For this purpose, six meat samples
were treated with different concentrated DMSO solutions under
room temperature and aerobic conditions for 7 days. The outcomes
of the experiment proved that meat treated with DMSO had a lower
pH, C degrees, and a longer shelf life when compared to the

control.
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1- Introduction

The edible portion of an animal’s skeletal
muscle that was healthy at the time of slaughter
is identified as meat. Meat has a variety of
secondary components, including vitamins,
enzymes, colors, and flavoring compounds, in
addition to its four main chemical constituents:
water, protein, lipids, and carbohydrates.
Meat’s distinct texture, flavor, color, and
nutritional value are derived from the relative
amounts of these components. Any single
symptom or series of symptoms of overt
microbial activity, expressed by changes in
meat odor, flavor, or appearance is the

definition of meat spoilage [1].

One of the main goals in the food industry is to
extend the shelf life of food products, mainly
meat, and meat products with a high caloric
value, while maintaining the quality and
nutritional value, under organoleptic and
hygienic standards. Meat and meat-related
products for human consumption are obtained
after cattle slaughter. Meat preservation refers
to the continuous  struggle  against
microorganisms that cause deterioration and

health risks [2].

Meat is a perishable food product that has been
consumed since antiquity. One of the earliest
known techniques of preserving meat is

processing it with certain means [3].

The shelf life of meat and meat products is the
period that is useful before it was spoiled.
Environmental factors such as pH level,
temperature, and storage time are among the

main factors that can affect it [4]. Any change
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in the quality of food that makes it less
palatable, or even poisonous is referred to as
spoilage; these changes can also affect the
meal’s taste, fragrance, texture, or appearance
[5]. The short shelf-life is based on differences
between pH indicators [6]. Microorganisms can
multiply in a certain pH range. pH has a major
impact on food microbiological purity and shelf
life [7]. So, it is apparent that pH has a
significant impact on shelf life [8]. Considering
all of the variables, we can conclude that pH is
the only factor that significantly increases shelf
life [9].

Dimethylsulfoxide (DMSOQO) is an aprotic
solvent that can increase the permeability of
lipid membranes and cause cell fusion and
differentiation. When wood pulp is processed,
dimethyl sulfoxide [DMSOQ] is produced as a
byproduct. Because of its strong capacity to
increase skin permeability, DMSO is frequently
utilized in topical or transdermal drug delivery.
It can penetrate quickly throughout cellular
barriers and biological membranes as well as
human skin, obviously by altering lipid packing
and also producing structural drawbacks in the
bilayer [10], [11].

Because of its highly polar domain as well as
two apolar groups, DMSO ((CH3),S0) is an
amphipathic molecule that dissolves in both
organic and aqueous solutions (Fig. 1). These
physical and chemical characteristics make
DMSO a highly effective solvent for substances
that are insoluble in water and a hydrogen-
bound disruptor [12]. Additionally, DMSO

prevents the chemotaxis process in meat and
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meat products. It is well known that
chemotaxis, which shifts cells into growth-
friendly niches, enables mobile cells to react

swiftly to environmental stimuli [13].

I
CHs— S— CHs

Figure 1: Chemical configuration of DMSO

Taking into consideration economic and human
health, it is important to find effective and fast
methods and tools to determine the causes of
deterioration and, at the same time, to initiate
measures to eliminate the problems and thus
delay the deterioration to a minimum. The
primary goal of this research is to increase shelf
life by reducing the pH. The development of
shelf-stable and ready-to-eat (RTE) products
would not only save energy but also would
additionally contribute significantly to the
future development of the meat manufacturing
industry [14].

2-MATERIALS AND METHODS

2.1 Chemicals

Pure DMSO (dimethyl sulfoxide) (99.9%) was
purchased from Sigma Aldrich. Each day, it is
used by diluting distilled water.

VF¥

2.2 Preparation of samples

The pH and TIC indicators of meat were
measured in a homogenous meat-water mixture
using a pH meter [15]. For this procedure, the
meat sample was mixed with distilled water and
the pH of the obtained mixture was determined
with S220-KIT Seven Compact pH/ion meter
(Mettler Toledo).

The product used for the study was obtained
from a local meat market, collected from only
one animal to minimize errors (after 12 hours),
wrapped in air-tight polyethylene plastic, and
transported to the laboratory. The treatment
process described below was chosen based on
the experimental consistency observed in
preliminary studies. The tripe undergoes
cleaning under the subsequent rule: Separation
of fat tissue, removal of contents, scalding -
short-term thermal treatment of the tripe’s inner
and exterior surfaces with hot water, clearing
out the mucous membrane, chilling under
running water. The tripe was ground down in a

grinder with a 2-3mm hole diameter [13].

2.3 Experimental part

For the study, six samples (including one
control) were prepared, each containing 100 g
of meat. To prepare DMSO solutions, 10 ml of
distilled water and 1 ml, 0.8 ml, 0.5 ml, 0.3 ml,
and 0.1 ml of DMSO for each solution were
used, solutions with different concentrations of
1,18 mol/l, 0.93 mol/l, 0.571 mol/l, 0.39 mol/l,
0.01 mol/l were prepared accordingly. The meat
samples were thoroughly mixed once using a

glass rod to ensure homogeneity before and
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after mixing with the DMSO solution. The
samples were stored for 7 days at room
temperature under aerobic conditions and then
compared with the previous and subsequent pH
and C indicators. (To reduce errors, the same

experiment was performed four times.)

3. pH and TIC MEASUREMENTS in
MEAT SAMPLES

The pH and TIC of the samples were measured,
with significant differences noted for all
samples in comparison to the control samples.
pH: was initially 7.05 and TIC; was 1.54 mol/I
for the first sample (control), but at the end of
the experiment, these values changed to 7,96
and 8,2 mol/l accordingly. For the last sample
(sample N6), both degrees also differentiated as

predicted: on the last day of the experiment, pHs

and TICs degrees were 7.75 and 5.38 mol/l,
respectively.

4-RESULT AND DISCUSSION

According to the measurements, it was
determined that at the end of the investigation,
samples treated with 1.18 mol/l DMSO solution
performed better in terms of both pH and TIC
indicators (Figure 1. a and b). As a result, the
pH was 0.21 units less and the TIC was 2.82
mol/l less in comparison to the control sample
(Table 1). Because DMSO has a minimal acidic
characteristic [16], it tends to reduce the pH of
the samples partially which does not allow for
a reduction in shelf life. In general, as the
DMSO concentration increased, the suggested
indications improved, the degradation process

weakened, and the shelf life increased.

Table 1: Variation of pH and C parameters of secondary-meat products depending on DMSO solutions for 7

days
Samples DMSO Solutions Mean pH Mean TIC
N [mol/l] [mol/1]
1 1,18 7,75 5,38
2 0,93 7,78 5,43
3 0,57 7,81 5,49
4 0,39 7,84 5,60
5 0,01 7,88 5,73
6 Final Control 7,96 8,2
7 Initial Control 7,05 154
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Figure: 2 Dependence of pH (a) and C (b) prepared 6 meat samples on DMSO concentration
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