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ABSTRACT: Molasses is an important by-product of sugar beet or sugar cane refining industry and it
was one of the first sweeteners used in human nutrition. Sugar cane molasses has unique
characteristics that can make it suitable for application in food industry, especially in confectionery and
bakery products. On the other hand, sugar beet molasses has not had greater application in the
human diet, primarily because of its strong smell and taste of the beet, which makes it unattractive for
consumption. Since recent investigations showed that sugar beet molasses can be used as a
hypertonic solution in osmotic dehydration of different materials of plant and animal origin, the
objective of this work was to review recently studied sugar beet molasses in terms of its applications in
osmotic dehydrations of fruits and vegetables. Previous studies showed that sugar beet molasses is
an excellent medium for osmotic dehydration of fruits and vegetables (apple, carrot, plum, etc.)
primarily due to a high content of dry matter (80%, w/w) and specific nutrient content. An important
advantage of using sugar beet molasses as a hypertonic solution is an enrichment of the dehydrated
material in minerals and vitamins, which penetrate from molasses into the plant tissue. Concentration
of sugar beet molasses solution and immersion time had the biggest influence on the process of
osmotic dehydration of fruit and vegetables, while the temperature of the solution was the least
influential parameter. The effect of immersion time on the kinetics of osmotic dehydration in sugar beet
molasses increases with an increase in concentration of hypertonic solution. Fruit and vegetables
dehydrated in sugar beet molasses had a higher dry matter content compared to samples treated in
sucrose solutions. Besides, application of sugar beet molasses in osmotic dehydration of fruits and
vegetables had some other advantages such as lower cost of molasses compared to sugar and its
liquid aggregate state. Molasses caused darkening of osmotically treated materials due to transfer of
colouring compounds (melanoidins) from molasses solution to plant tissue. The intensity of this
darkening depended on immersion time and concentration of molasses solution. An increasing trend in
tissue firmness observed in dehydrated samples after 1 h of immersion was proportional to the
concentration of molasses solution.
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INTRODUCTION

Molasses is an important by-product of
sugar beet (Beta vulgaris var. saccha-

from the raw crop. Molasses was one of
the first sweeteners used in human nutri-

rifera) or sugar cane (Saccharum L.) re-
fining industry. Cane and beet molasses
are viscous, dark-colored runoff syrups
that remain when no more sugar can be
economically extracted by crystallization

tion which has been used very often in the
diet of poor population due to its lower
price in comparison to refined sugar or ho-
ney. Cane sugar was introduced in Europe
in the 7" century and continued to be the
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main source of sugar in Europe until the
19" century (Sugar History, n.d.). Since
the tropical sugar cane was mainly used
for the production, refined sugar was very
expensive in Europe (Sugar History, n.d.).
Sugar beet was introduced as a sucrose
source by German chemist Andreas
Margraff and became the main source of
sugar in Europe due to good climate con-
ditions for cultivation (Cook and Scott,
1993). Along with growing trend for cultiva-
tion of this crop, sugar beet molasses, as
a by-product of sugar refining industry be-
came the dominant type of molasses in
Europe.

Chemical composition of molasses

Molasses is a polycomponent system with
wide variations in composition mainly due
to differences in composition of starting
raw material, variation in technological
processes during juice purification stage
and sucrose crystallization process (Hig-
ginbotham and McCarthy, 1998). Molas-
ses mainly consists of fermentable sugars
(sucrose, glucose, fructose) and non-su-
gar substances originating from the com-
pounds that are not precipitated during the
purification stage, as well as substances
derived by chemical or enzymatic reac-
tions during processing such as D- and L-
lactic acid, short-chain fatty acids and pro-
ducts of Maillard reaction and Strecker de-
gradation (Higginbotham and McCarthy,
1998).

Molasses is characterized with high con-
tent of solids (dry matter). Schiweck (1977,
1995) and Schiweck and Haberl (1973)
reported solid content of sugar beet mo-
lasses at 74-77%, while Filipcev and Levi¢
(2014) reported higher value of this para-
meter (82%). Molasses solids consist of
47-48% of total sugar in which sucrose is
the most abundant, whereas other sugars
are present in lower amounts: raffinose
(1%), glucose (0.25%) and fructose
(0.25%) (Schneider, 1968; Petrov and Pet-
rov, 1980). Non-sugar part of molasses
encompasses mineral and trace elements
such as potassium, sodium, calcium, ma-
gnesium, iron, and copper followed by a
range of important bioactive compounds
such as crude proteins, non-nitrogen sub-
stances, vitamin B complex, biotin, etc.

Beet molasses contains remarkable
amounts of potassium (around 3.6%)
(Higginbotham and McCarthy, 1998).
Susi¢ and Sinobad (1989) emphasized
that the minerals in molasses are
dissolved and thus able to be readily ab-
sorbed in the organism. They stated that
the high potassium content makes molas-
ses particularly attractive for use in human
nutrition. Beet molasses has marked anti-
oxidative potential and has been recog-
nized as suitable to be exploited on a large
scale as a source of antioxidants and as
an ingredient in functional foods (Chen et
al., 2015; Chou, 2003). High antioxidant
capacity of molasses is attributable to the
presence of phenolic compounds, their
derivatives, melanins, melanoidins and
products of sugar caramelization (FilipCev
et al., 2016).

One of the most intriguing compound,
abundant in beet but absent in cane
molasses, is betaine. Though not essen-
tial, betaine became interesting since it
was discovered to contribute to normal ho-
mocysteine metabolism and thus lowered
risk from a range of non-communicable
diseases related to Western life style
(Craig, 2004). Beet molasses is one of
most excellent sources of betaine, suitable
to increase betaine content in, for exam-
ple, baked food (Filipéev et al., 2015;
2016).

In production and trade, the content of
sucrose, dry matter, volatile acids, invert
sugar and pH value are the most important
parameters for the assessment of mo-
lasses quality. These factors influence the
stability of molasses and their values may
indicate changes in molasses quality du-
ring storage. Beet and cane molasses
exhibit significant differences regarding to
nitrogenous compounds, fermentable su-
gars, ash and vitamin content (Higginbo-
tham and McCarthy, 1998). Chemical
composition of molasses of different origin
is shown in Table 1.

There is a difference between the USA
and European standards regarding the
content of total sugars and dry matter.
European standard requires total sugar
content to range from 47 to 48% (w/w) and
dry matter content of 74-77% (w/w).
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Table 1.
Chemical composition of molasses of different origin
- Dry Total Sucrose Invert Proteins Ash
Molasses origin matter sugars 'y sugar % % pH
% % ° %
83.3 50.8 49.7 1.15 - 12.6 7.1
75.7 46.6 - - 11 9.8 -
Sugar 75.1 45.5 - - 11 10 -
beet 77.0 48.0 - - 6.0 8.7 -
81.0 50.0
84.0 520 51 0.5 12-13 11-12 -
83.5 52.5 - - 5.0 11.5 -
73.7 47.1 - - 4.0 10.3 -
Sugar 79.5 53.0 34 19 2.2 9.5 5.0
cane 75.0 46.0 - - 3.0 8.1 -
Blackstrap 71.3 60.7 - - 0.0 8.2 -
Blackstrap 74.0 46.0 - - 4.0 10.1 -

Adopted from Filipéev and Levié (2014)

On the other hand, the USA standard sets
contents of total sugars and dry matter in
range 48-50 and 80-84% (w/w), respect-
tively (Higginbotham and McCarthy, 1998).
In Serbia, the minimum value of dry matter
of sugar beet molasses should be
76.3°Bx, while its sugar content determi-
ned by polarimetry should have minimum
value of 46% (SRPS, 1963); pH value
should be in the range from 7.0 to 8.0
(SRPS, 1963). According to current na-
tional regulative (Pravilnik, 2013) sulphur
dioxide content in sugar beet molasses
should not exceed the limit of 70 mg/kg.

Application of molasses in food in-
dustry

According to the regulations of the US
Food and Drug Administration (FDA) sugar
cane molasses is classified in the category
of GRAS (Generally Recognized as Safe)
as natural, harmless extract. Since the
global food market recognized refined su-
gar as too processed and concentrated
substance, there is a trend for its sub-
stitution with less processed and more
natural sweetener (Hickenbottom, 1996).
Although not realized by many, cane mo-
lasses is suitable for application in food
industry, especially in confectionery and
bakery industry (Hickenbottom, 1996). Its
unique aroma of caramels, bitter and
sweet taste could be very useful in mas-
king of unpleasant, raw aroma of bran and
linseeds in bakery products (Filip¢ev and
Levi¢, 2014). Furthermore, it fits well with

the aroma of vanilla, chocolate, coffee,
anise, maple, pralines, roasted peanuts
and rum (Filipev and Levi¢, 2014; Filipéev
et al., 2015). Owing to its dark colour, mo-
lasses can be used as a natural colouring
agent to mask grey nuances in rye or
whole wheat bread. Beside these charac-
teristics, it could also be considered as
food with high nutritional value. Since mo-
lasses is rich source of macro elements
(potassium, calcium, magnesium, iron) it
can successfully be used for fortification of
different food products.

Among all types of molasses, sugar cane
molasses is the most commonly used in
confectionery and bakery applications (Hi-
ckenbottom, 1996).

On the contrary, sugar beet molasses has
not had greater application in the human
diet, primarily because of its distinct earthy
taste, which makes it unattractive for con-
sumption per se (Filipev and Levic,
2014). However, numerous studies have
shown that it is possible to incorporate
sugar beet molasses in various food pro-
ducts without negatively affecting their
palatability. Food enriched with beet mo-
lasses showed enhanced mineral and an-
tioxidant profile (FilipCev et al., 2010,
2012, 2016). It can be used to supplement
wheat bread at 5-10% level (flour basis),
at up to 25% in semi-sweet biscuits, and
as honey replacer at up to 50% in for-
mulations of ginger bread-type biscuits (Fi-
lipCev et al., 2010, 2012, Simurina et al.,
2006).
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Molasses contains compounds which can
be promoters or inhibitors of microbial
growth such as pantothenic acid, inositol,
and trace elements and, to a lesser extent,
biotin. Therefore, it is used as a substrate
in biochemical transformations (Higgin-
botham and McCarthy, 1998). On in-
dustrial-scale, sugar beet molasses is wi-
dely used as a substrate in fermentations
during production of baker’s and brewer’s
yeasts, ethanol, citric acid, lysine and mo-
nosodium glutamate (Filipev and Levi¢,
2014).

Recent investigations showed that sugar
beet molasses can be used as a hy-
pertonic solution in osmotic dehydration of
fruits and vegetables owing to its high con-
tent of dry matter (Filiplev and Levic,
2014). It was also found efficient in the
osmotic dehydration of fish and pork meat
(Filipovi¢ et al., 2012). Molasses is liquid
despite the high dry matter content, which
can be very important from the techno-
logical point of view regarding its imple-
mentation in osmotic dehydration process.

Application of sugar beet molasses in
osmotic dehydration of fruits and vege-
tables

Osmotic dehydration of fruit and vege-
tables

Preserving food products in order to
extend their shelf-life, with ensuring their
safety and quality, is one of the main

Table 2.

goals of the food industry sector. The mi-
crobiological quality of fruits and vege-
tables is limited and mainly related to
their high water content and a, value
(Yadav and Singh, 2014). Osmotic de-
hydration is an effective way to reduce
moisture content and increase the shelf
life of fruits and vegetables with minimal
changes of their quality (Lazarides,
2001). It is a water removal process,
which is based on soaking foods in a hy-
pertonic solution. Concerning the fact that
osmotic dehydration is a process which in-
cludes mild product treatment at relatively
low process temperatures (Lazarides,
2001), it enables retention of vitamins and
minerals, colour, flavour and taste of star-
ting material in the final product.

Conventional preservation methods (con-
vective drying, candying, freezing etc.)
often cause decreasing in nutritional and
sensory quality of treated fruits and ve-
getables (loss of vitamins, changes in co-
lour, altered taste and texture, bad rehy-
dration) (Misljenovi¢ et al., 2011).

The driving force for the osmotic dehy-
dration process is the difference in os-
motic pressure between the food material
(hypotonic solution) and osmotic solution
(hypertonic media).The diffusion of water
is accompanied by the simultaneous
counter diffusion of solute from the os-
motic solution into the tissue.

Examples of osmotic dehydration of fruits and vegetables

Material Hypertonic solution Description
Sucrose
Apple (50, 60, 70 °BX) Peeled
. Sucrose
Pineapple (50, 60, 70 °BX) Peeled
Banana UGS Peeled, cylinders 25 x 45 mm

Cherry tomato

(40, 50, 60, 70 °Bx)
10, 25% (w/w) NaCl
NaCl : sucrose (3: 2)

Needle-perforated fruits

Sucrose
Melon (45-50 °Bx) Peeled
Glucose
Chestnut (40, 50, 60 °Bx) Peeled
Mushrooms 10, 15% (w/w) NaCl Halves
Pear Sucrose (55 °Bx) Cubes 1cm®
Peach Sucrose (65-80 °Bx) -
Blueberries Sucrose (60-80 °Bx) -
Mango Sucrose (60 °Bx) Pieces, 10 mm

Adopted from Filipcev and Levi¢ (2014)
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Considering the cell membrane is not
perfectly selective, other solutes present
For fruits and vegetables dehydration, the
most commonly used osmotic agents are
sucrose and sodium chloride and their
combinations. Glucose, fructose, malto-
dextrin and sorbitol can also be used as
osmotic agents in osmotic dehydration
(Yadav and Singh, 2014). Examples of
osmotic dehydration of different fruits and
vegetables are shown in Table 2.

Osmotic dehydration of fruits and vege-
tables consists of several stages: wa-
shing, peeling and slicing or cubing (if re-
guired), sulphiting (optional), immersing in
heated osmotic solution, rinsing, draining,
further processing (vacuum drying, air
drying, freeze drying, freezing) and pa-
ckaging. After size reduction of fruits the
different pretreatments such as curing or
chlorination can be performed, while ve-
getables should always be blanched by
dipping the pieces in heated water (Fa-
lade and Igheka, 2007). Factors that in-
fluence the osmotic dehydration process
can be classified into two groups: product
parameters and process parameters (La-
zarides, 2001). Following factors fall into
the first group: porosity and structure of
material (that depend on its maturity,
cultivation and climate conditions, etc.),
size and shape of material as well as pre-
treatment (peeling, blanching, freezing).
The process parameters are concentration
and type of osmotic solution, temperature
of osmotic solution, applied pressure, im-
mersion time, a weight ratio of solution to
material and agitation (Lazarides, 2001).

Osmotic dehydration of fruits and ve-
getables in sugar beet molasses as hy-
pertonic solution

The most commonly used hypertonic
solutions in the processes of osmotic
dehydratation are concentrated solutions
of sucrose, NaCl or their combinations
(Misljenovi¢ et al., 2011). Recent research
data have shown that use of sugar beet
molasses as hypertonic solution improves
osmotic dehydration processes. Sugar
beet molasses is an excellent medium for
osmotic dehydration, primarily due to a
high solid content (80%, w/w), liquid ag-

in the cells can diffuse into the osmotic
solution (Mi8ljenovi¢ et al., 2011).
gregate state, and specific nutrient con-
tent: 51% saccharose, 1% raffinose,
0.25% glucose and fructose, 5% proteins,
6% betaine, 1.5% nucleosides, purine and
pyrimidine bases, organic acids and
bases; which subsequently results in a
high osmotic pressure of the solution.
From nutrient point of view, an important
advantage of sugar beet molasses as a
hypertonic solution is its ability to enrich
the treated food material with minerals and
vitamins, which penetrate from molasses
into the plant tissue (Misljenovi¢ et al.,
2011). From technological point of view,
the main asset of molasses would be its
liquid state and high solid content since
this ensures advance in comparison to, for
example, usage of high concentration
sucrose solutions which is associated to
numerous problems such as slow dis-
solution of sucrose and its continuous re-
crystallization during the process (Filipéev
and Levi¢, 2014). On the other hand, high
viscosity of molasses at lower tempe-
ratures may require a use of higher quality
and more expensive pumps to ensure ef-
ficient circulation of osmotic solution du-
ring osmotic dehydration.

Temperature, immersion time and concen-
tration of hypertonic solution primarily
affect the osmotic dehydration process.
Higher values of these parameters induce
intensification of water removal and in-
crease in dry matter content. Higher con-
centrations of hypertonic solution facilitate
the removal of water from material tissues,
while higher temperatures of hypertonic
solution increase membrane permeability
and decrease the viscosity of concentrated
solutions, thereby reducing resistance to
the mass transfer. However, previous
research has shown that these factors do
not always equally influence the process
parameters. According to Misljenovié
(2012), concentration of sugar beet mo-
lasses solution and immersion time had
the biggest influence on the process of os-
motic dehydration of apple and carrot,
while the temperature of the solution was
the least influential parameter. Comparing
the Kkinetics of osmotic dehydrations of
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apple and carrot in the sugar beet mo-
lasses and sucrose solutions, Koprivica
(2013) observed that, in the case of mo-
lasses, the immersion time had a greater
impact on kinetics than the concentration
of hypertonic solution, while in the expe-
riment with sucrose, concentration of hy-
pertonic solution was the predominant
factor. The impact of immersion time on
the kinetics of osmotic dehydration in su-
gar beet molasses increases with an in-
crease in concentration of hypertonic so-
lution. This could be explained by the high
viscosity of sugar beet molasses solution.
The circulation of osmotic solution in-
creases mass transfer rates between the
treated samples of apple/carrot and the
hypertonic solution. This is particularly ap-
parent in highly concentrated solutions
due to their high viscosity.

The ratio of water loss to solids gain
(WL/SG) is a good index of the efficiency
of the osmotic dehydration process. Ap-
plication of sugar beet molasses as hy-
pertonic solution in osmotic dehydration of
apple resulted in higher WL/SG ratios in
comparison to application of 70% sucrose
solution. Considering the WL/SG ratio, the
best parameters for osmotic dehydration
of apple and plum in sugar beet molasses
were undiluted molasses heated to 45 °C
and immersion time of 3 h (Koprivica et al.,
2010; Koprivica et al., 2014). The best
results regarding final dry matter content in
osmotically treated red cabbage were
achieved by using undiluted sugar beet
molasses with immersion time of 5 h
(Misljenovi¢ et al., 2009; Misljenovic et al.,
2010). The highest increase in dry matter
content in osmodehydrated carrot was
achieved with 80% (w/w) molasses
solution in water, temperature of 45 °C
and immersion time of 5 h (MiSljenovi¢ et
al.,, 2011). At the end of the osmotic de-
hydration process, the dry matter content
(63.4% w/w) in treated apple was 5 times
higher than in fresh apple (Misljenovi¢ et
al., 2010).

The osmotic agents also reduce water
activity of the dehydrated samples. For
example, water activity of carrot pieces
dehydrated in sugar beet molasses so-
lution under optimal conditions was re-
duced from 0.99 to 0.86 (Misljenovi¢ et al.,

2012). The reduction of water activity of
osmotic treated samples indicates that os-
motic dehydration process can be effective
against microbial growth. On the other
hand, application of lower concentrations
of hypertonic solution (30 and 40% wi/w
did not lead to decrease in water activity
enough to affect microbial growth. Mislje-
novi¢ (2012) reported that application of
sugar beet molasses as hypertonic so-
lution in osmotic dehydration of apple and
carrot was more effective than using suc-
rose solution. Namely, samples dehy-
drated in sugar beet molasses had a
higher dry matter content compared to
samples treated in sucrose solutions un-
der the same experimental conditions. As
already mentioned above, additional ad-
vantage of sugar beet molasses applica-
tion in osmotic dehydration of fruits and
vegetables is improvement in the nutri-
tional value of the treated samples. Na-
mely, the sugar beet molasses represents
a natural source of bioactive elements and
compounds such as vitamins, minerals
and antioxidants, which can migrate from
hypertonic solution to plant tissues. In line
with that, Filipcev et al. (2008) reported an
increased content of K, Na, Mg and Ca in
apple samples dehydrated in sugar beet
molasses solution. Similarly, Koprivica
(2013) observed a higher content of mi-
nerals (particularly K, Mg and Ca) in apple
and carrot samples treated in sugar beet
molasses. On the contrary, significant loss
of minerals was determined in the samples
of apple and carrot osmotically treated in
sucrose solution (Koprivica, 2013).

As a semi-permeable system, the cell
membrane of plant tissue is a barrier to
most, but not all molecules. Many different
molecules, including molecules of vita-
mins, minerals and organic acids can pass
through the membrane by diffusion into
osmotic solution. The reduction in nutritive
value of samples dehydrated in sucrose
solution is a result of this diffusion pro-
cesses.

The dark colour of molasses causes dar-
kening of osmotically treated materials
which can affect quality of the final pro-
ducts and their acceptance by consumers.
Changes in L* parameter (lightness) du-
ring osmotic dehydration of carrot and ap-
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ple were determined in both sucrose and
sugar beet molasses solutions (FilipCev
and Levi¢, 2014). Furthermore, the darke-
ning of apple dehydrated in sugar beet
molasses solutions was more intensive
than darkening of the apple samples
treated in sucrose solutions. This could be
explained by transfer of coloured com-
pounds (melanoidins) from molasses so-
lution to plant tissue. In the experiments
performed with sucrose solutions, the dar-
kening of apple and carrot occurred gra-
dually over all 5 h of the process, while
significant (p<0.05) darkening of this fruits
in sugar beet molasses solutions occurred
after just 1 h (Filipev and Levi¢, 2014). Si-
milar was observed even in the solutions
of low molasses concentration. There was
no statistically significant difference in the
lightness between samples dehydrated for
1 and 3 h in solutions of different concen-
trations of sugar beet molasses (Koprivica,
2013), which indicates that an increase in
molasses concentration did not affect the
value of L* parameter under these expe-
rimental conditions. The concentration of
molasses solution had significant (p<0.05)
impact on the lightness of treated samples
only for immersion time of 5 h. In this case,
an increase in immersion time significantly
(p<0.05) decreases lightness of apple
dehydrated in highly concentrated molas-
ses solutions. On the other hand, the im-
mersion time increase did not affect the
lightness of the samples treated in molas-
ses solutions of low concentration. The
circulation of molasses solution stimulates
transfer of colouring compounds from mo-
lasses to sample tissue and darkening of
dehydrated samples.

When a fruit or vegetable is submitted to a
dehydration process, associated heat and
mass transfer gradients produce changes
in the physical and structural character-
ristics of the plant tissue, such as changes
in volume and porosity, as well as chan-
ges in mechanical properties (Mayor et al.,
2008). When the plant tissue is placed in
hypertonic solution, water will leave the
cell by osmosis. As a result, the vacuole
and the rest of the protoplasm will shrink,
causing the plasma membrane to pull
away from the cell wall. This phenomenon
is known as plasmolysis, and it has been

observed during osmotic dehydration of
potato and strawberry. Plasmolysis is ac-
companied with a loss in the turgor
pressure, shrinkage and deformation of
cells (cell wall and plasma membrane),
and concentration of the protoplasmatic
liquid phase. Cellular shrinkage has been
observed during osmotic dehydration of
apple (Mayor et al., 2008). Koprivica
(2013) reported changes of the apple
tissue firmness during osmotic dehydration
in hypertonic solutions of sucrose and
sugar beet molasses. Significant (p<0.05)
reduction of apple tissue firmness (in
comparison to fresh fruit) was observed
after 1 h of immersion in both types of so-
lutions. After that period, an increasing
trend in tissue firmness was recorded. This
phenomenon was particularly pronounced
in samples dehydrated in sugar beet mo-
lasses solution due to transfer of calcium
ions from molasses to the apple tissue.
This increasing trend was proportional to
concentration of molasses solution. At the
end of the osmotic dehydration process,
with immersion time of 5 h, apple tissue
firmness was nearly equal to the firmness
of fresh apple tissue (Koprivica, 2013).

CONCLUSIONS

It can be concluded that sugar beet mo-
lasses could be successfully used as a
hypertonic solution in osmotic dehydration
of fruits and vegetables, owing to its high
content of dry matter. The osmotic solu-
tions of sugar beet molasses markedly
increased the amount of mineral sub-
stances in the treated fruits/vegetables,
and therefore enhanced their nutritive pro-
file. Higher solution concentration and lon-
ger immersion time resulted in higher wa-
ter loss and solid gain, while solution tem-
perature showed to be the least influential
parameter in the osmotic dehydration pro-
cess. Due to high viscosity of beet mo-
lasses, immersion time exerts higher
impact on osmotic dehydration than does
the concentration of hypertonic solution.
Circulation of the molasses solution sho-
wed important influence on the final dry
matter content in the osmodehydrated
plant material. Fruits, osmotically dehy-
drated in pure sucrose solution, had a lo-
wer dry matter content as well as softer
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and gentler texture in comparison to fruits
dehydrated in high concentrated molasses
solutions. Sugar beet molasses caused
darkening of osmotically dehydrated fruits
and vegetables, which intensity depended
on immersion time and concentration of
molasses solution.

Low cost of molasses and the unique
association of liquid aggregate state and
high solid content represent the major
advantages of sugar beet molasses appli-
cation in osmotic dehydration process.
The major hindrances would be higher
initial costs for circulating pumps due to
higher viscosity of molasses and intensive
colouring of the treated material and
impact on its palatability which may largely
affect the further use of the osmode-
hydrated material. To illustrate a possible
way to utilize osmodehydrated fruits/ve-
getables in beet molasses, it was reported
a successful incorporation of wet and
powdered osmodehydrated apple, plum,
carrot and red cabbage in wheat bread
(Filip&ev et al., 2010).
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MEJIACA WEREPHE PENE: CBOJCTBA U NMPUMEHA Y OCMOTCKOJ
AEXUAPATALWNJU BOhA U MOBPRA

Jbybuwa h. Wapwuh, bojaHa B. dununues, Onusepa [. LnumypuHa, dparana B. MNnaswuh, BojaHa M.
LWapwuh, Jacmuna M. Jlazapesuh, NBaH Jb. MunosaHosuh

YHusepsuteT y HoBom Caay, Hay4yHu nHcTutyT 3a npexpambeHe texHonoruje y Hosom Cagy,
21000 Hoeu Cag, byneeap uapa Jlazapa 6p. 1, Cpbuja

CaxeTtak: Menaca je BaxaH cnopegHu NpoM3BOA WHAYCTpUje npou3BoAte Lehepa u3
wehepHe pene unu wehepHe Tpcke U jegaH of npsBux 3acrnahuBaya Koju je kopuwheH y rbyackoj
ucxpaHu. Menaca wehepHe Tpcke MMa jeQUHCTBEHE KapaKTEpUCTMKE KOje je 4MHe norogHom 3a
NPpUMEHY Yy MHAYCTPUjU XpaHe, NocebHO y KOHAUTOPCKO] M MeKkapckoj MHAyCcTpuju. HacynpoT Tome,
mMenaca wehepHe pene Ao caga Huje umana Behy NpUMMEHY Yy UCXpaHu Ibyau, npe cseera 36or
n3pakeHor Muprca u ykyca Ha peny, Koju jeé YMHW HenpuBnayHoM 3a koHsymaumjy. C ob3mpom ga cy
CKOpuvja UCTpaxuBara nokasana ga ce menaca wehepHe pene MOXe KOPUCTUTU Kao XMNEepPTOHUYHU
pacTBOp y OCMOTCKOj AexupaTaumjn pasnuunutnx matepujana OurbHOr 1 XMBOTUHCKOT NMopekna, Lurb
OBOr paga je 6uo nperneq HOBUjUX UCTpaXuBakwa Menace wehepHe pene y CMUCIY HeHE MPUMEHE Y
OCMOTCKOj Aaexugpartaumju soha n nospha. lNpeTxogHe cTyamje cy nokasane ga je menaca wehepHe
pene M3BpCTaH CyncTpaTt 3a OCMOTCKY Aexuapartauunjy Boha u nospha (jabyka, waprapena, LbuBa,
UTA.), NPBEHCTBEHO 300r BMCOKor cagpxaja cyBe matepuje (80% m/Mm) n cneumdmnyHOr HyTPUTUBHOT
cacTtaBa. 3HayajHa npegHOCT Kopuwherwa menace wehepHe pene Kao XMNEPTOHUYHOr pacTeBopa je y
oboraherwy AexngpucaHor matepujana MmHepaniuva 1 BUTaMMHUMa, Koju NeHeTpupajy ns menace y
B6urbHo TkMBO. KoHueHTpauwnja pactBopa menace wehepHe pene n Bpeme nMmepaunje cy mmanu Hajsehn
yTuUaj Ha npoLec OCMOTCKe aexwapartauuje Boha u nospha, oK je Temnepartypa pacrtBopa 6una
Hajmare yTuuajaH napameTap. Edekat BpemeHa umepsuje Ha KUHETMKY OCMOTCKe Agexugparauuje y
menacu wehepHe pene pacTe ca NOPacTOM KOHLUEHTpaLuumje XunepTOHWYHOT pacTBopa. Y3opuu Boha u
noepha gexugpucaHu y menacu wehepHe pene cy nmanu sBehu cagpxaj cyBe matepuje y nopehemwy
ca ysopuuMa TpeTupaHum y pactBopuMma wehepa. Ocum Tora, npumeHa menace wehepHe pene y
OCMOTCKOj AexuapaTauujyu Boha v nospha je nmana u gpyre npegHoCcTu, Kao LUTO CYy HWKa LeHa y
ofHocy Ha wehep M HEHO TeYHO arperaTtHo cTakwe. Menaca je y3pokoBana TaMhele OCMOTCKU
TpeTupaHor Mmatepwjana 36or TpaHcdepa 6ojeHnx maTepuja (MenaHoumguHa) U3 pactsopa Mernace y
OUIbHO TKMBO. VIHTEH3NTET TaMieHa je 3aBUCMO Of, BPEMEHA UMep3Mje MU KOHLEeHTpauuje pacTteopa
mMenace. TpeHg nopacta yBpcTohe TkuBa 3abenexeH y AexugpupaHum ysopuvMma HakoH 1 carta
nmep3suje je buo nponopumoHanaH KoHUEHTpaumju pacTBopa mMenace.

KrbyuHe peun: menaca wehepHe pere, xpaHa, XxurnepmoHu4Hu pacmeop, eohe, nosphe
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