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Abstract
The aim of the work was to investigate the behaviour of L. casei and the effect of sorbitol on its viability during fermentation in
soymilk drink. Values for pH, ranging from 6.82 to 3.42 in the soymilk drink without sorbitol and from 6.74 to 3.41 in the drink with
sorbitol were noted during 72 h of fermentation at 25oC. The corresponding values for titratable acidity ranged from 0.071% to 0.758%
and from 0.073% to 0.761%, respectively. Soymilk was found to support the growth of L. casei with improvement in viability for 0.24
log at the end of fermentation when sorbitol was added. Survival of L. casei and the effectiveness of sorbitol in improving viability during freeze-drying, subsequent rehydration and during a 5-week period of storage under different temperatures were also investigated.
After freeze-drying, L. casei exhibited a survival percent of approximately 46%. Sorbitol improved the viability of L. casei by 0.51 log
immediately after freeze-drying and by 1.30 log and 0.47 log during five weeks of storage at 25oC and 4oC, respectively. Further study
revealed that the freeze-dried fermented soymilk rehydrated at 45oC was optimum for the recovery of L. casei with improvement in
recovery for 0.68 log when sorbitol was added. A higher percent of survival was noted when the dried soymilk was stored at 4oC than at
25oC with improved viability at the end of 5 weeks storage for approximately 6 log for drinks with and without sorbitol. Fermented
dried soymilk with sorbitol afforded significant tolerance of L. casei to acid stress. Generally, a stable probiotic diary product was prepared in which the concentration of L. casei remained above therapeutic level of 107 cfu/ml.
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Introduction
Soybean is one of the most important oilseeds in the
world. Besides the extra protein and fibre, the biggest benefit in soybean are the isoflavones connected to a whole host
of health issues, the most important being prevention of
many cancers, heart diseases, osteoporosis and more (1-5). In
addition, soybean contains powerful antioxidants that help
fight disease and aging, thus strengthening the immune system
(6-7). Soy fibre, in a healthy diet, may help control diabetes
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by making the body more sensitive to insulin in the bloodstream, while slowing the release of glucose into the bloodstream to a more manageable rate (8). Also, soybean could
be effective in the protection of neuropathy induced by diabetes mellitus (9). Soy’s ability to lower LDL cholesterol in
the blood (10) also helps to prevent kidney damage (11-12).
However, the oligosaccharide constituents in soybean,
such as raffinose and stachyose are not digested by human
beings and thus may cause flatulence. This along with the
disagreeable beany flavour has limited the consumption of
soybean as the raw food material. In order to increase both
acceptability and nutritional value, fermentation of soybean products with lactic acid bacteria has been studied
extensively to develop more digestible and palatable foods
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such as fermented soybean cheese, sour milk beverage and
soybean yogurt (13-15). Soymilk as a water extract of soybean has long been a popular alternative for people who
are unable to drink cow’s milk (usually due to lactose intolerance). But rather than drink soymilk because you have
to, more and more people are deliberately choosing soymilk
because of the added health benefits.
Lactic acid has been widely used as an acidulant and
many reports have shown the usefulness of lactic acid bacteria as probiotics for humans and animals (16-19). Probiotic culture, known to be (+)-lactic acid producer exhibiting
promising therapeutic potential, is Lactobacillus casei. The
action of this probiotic on intestinal flora results in vital benefits, including prevention and treatment of gastrointestinal disorders, such as colon irritation, constipation, paediatric and travellers’ diarrhoea (20-22), ulcerative colitis and
Crohn’s disease (23-24). Other important properties include
liver improvement function (25), prevention of cancer and
cardiovascular diseases (anticholesterolaemic effect) (26),
antimicrobial activity (27-28) and reduction of food intolerance (29). The beneficial effect is proposed to be due,
at least in part, to interference with the innate immune system and possibly the orientation of adaptive immunity (30).
The homofermentative L. casei is acidotolerant with
an optimum pH of 5.5 and is relatively insensitive to product inhibition by lactic acid (31). In order to exert any beneficial health effect, the concentration in a product that
serves as a delivery system needs to be in a therapeutic
level ranging from 106 to over 107 cfu/ml or gram product
(32-34). The main obstacle for achieving and maintaining
required levels is the strain-dependence and poor survival
due to increased acidity and oxygen tension (35).
Probiotics usually have limited shelf-life in conventional yoghurt as well as in the product itself. Freeze-drying
is a process that not only preserves the yoghurt, but also
helps to maintain a sufficient quantity of viable probiotics.
Previous research (36) has found that certain L. casei strains
are able to survive the freeze drying process with the percent of survival ranging from 41% to 75% depending significantly on the bacterial strain. During the processing and
storage of freeze-dried yoghurt, oxygen content, high temperature, low pH, water activity and elevated solution concentration may all affect the viability of probiotic organisms
(36-37). Compatible cryoprotectants may be added to media
or into the yoghurt mix prior to fermentation to assists in
the adaptation of probiotic to the environment and maintain the viability during freeze-drying (38-40). As compatible cryoprotectants accumulate within the cells, the osmotic difference with their external environment is reduced.
The extent to which cryoprotection is provided by any given cryoprotectant varies between cultures (39; 41-45).

Considering the above-mentioned, the behaviour of
L. casei in soymilk drink during fermentation was studied
and the effect of sorbitol as a sugar derivative present in the
growth medium was evaluated. In this study, an attempt was
made to dehydrate fermented soymilk with freeze-drying,
which is commonly employed in food industry. Survival of L.
casei during the drying process and the effect of sorbitol in
preserving probiotic’s viability were investigated. In addition,
chemical properties and the viability of L. casei in the dried soymilk after rehydration, acid challenge and storage under different temperature conditions during 5 weeks were compared.

Materials and methods
2.1. Microorganism and chemicals
L. casei (FD-DVE/L. casei-01-nu-trish was kindly provided by Chr. Hansen (Copenhagen, Denmark). For fermented milk preparation whole sterile pasteurized soymilk
(SoVita, Vitalia, Skopje, Macedonia) was used. As a cryoprotectant, sorbitol was purchased from Merck KGaA
(Darmstadt, Germany). For bacterial enumeration, MRS
Agar (CM0361, de man, Rogosa, Sharpe, Oxoid LTD, Basingstoke, Hampshire, England) and peptone water (Oxoid
LTD, Basingstoke, Hampshire, England) were used.
2.2. Preparation of fermented probiotic soymilk
In this study, a strain of L. casei was used as a single culture for production of fermented soymilk. For the preparation, whole sterile soymilk inoculated with L. casei (0.05 g/L)
was used. Samples with and without cryoprotectant were
prepared. As a cryoprotectant, sorbitol was used in concentration of 25 g/L. Sorbitol was added to the soymilk during
phase of fermentation. According to the preliminary results
related to the microbial and chemical characterisation,
which were in accordance with those of probiotic producer,
inoculated soymilk fermented for 3 days without shaking
at temperature of 25oC until a pH of 3.42 was reached in
both samples with and without sorbitol. The initial population of L. casei was 2.98 x 108 cfu/ml and at the end of fermentation the maximum population of 9.7 x 1019 cfu/ml was
obtained in the samples without sorbitol, while in the samples with sorbitol, the corresponding values were 2.7 x 108
and 1.68 x 1020 cfu/ml, respectively.
2.3. Drying of fermented probiotic soymilk
In this study, the fermented probiotic soymilk was subjected to drying with freeze-drying. The samples were stored
in tightly sealed sterile bottles and frozen at -20oC. Then, frozen samples were than lyophilized with a freeze-dryer (Freeze Dry System, Labconco, USA) at a condenser temperature
of -45oC and 0.180 mBar vacuum for about 50 h (13-14).
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2.4. Storage of the dried fermented probiotic soymilk
Each of the freeze-dried products of fermented probiotic soymilk (10 g) was placed in a 100 ml glass bottle and
vacuum sealed before storage. Then, were stored at either
25oC or 4oC for a period of 5 weeks. The chemical characterization, viability of probiotic organism and moisture
content of the samples were measured at predetermined
time intervals. Moisture content of the samples was determined according to the AOAC method (46).
2.5. Rehydration study
When the rehydration phase was performed, the dried
fermented samples were mixed with peptone water (0.1 g/ml;
Peptone water, Oxoid LTD, Hampshire, England), which
was pretempered at 25oC, 45oC and/or 90oC. The constituted samples were then serially diluted with peptone water
and spread-plated on the appropriate medium to enumerate
the test organisms.
2.6. Acid challenge
One gram of fermented whole and freeze-dried probiotic soymilk was homogenized in 9.0 ml 0.025 N HCl,
leading to final pH 2.0 prior to a 60 min incubation. After
60 min of acid challenge, samples were quickly diluted in
peptone water and surviving cells counted (47). Acid challenge test was applied to samples with and without sorbitol, and for the freeze dried samples the test was applied
after 1 week storage at 4oC and 25oC, respectively.
2.7. Chemical analyses
2.7.1. Titratable acidity (TA) and pH
TA was determined using the method (number 16.023)
of AOAC (46) by titration with 0.01 N NaOH solution and
expressed as percent lactic acid, while the pH of the samples
was measured using a pH meter (Jenway ltd., Felsted, UK).
2.8. Microbial analyses
2.8.1. Enumeration of probiotic L. casei
For the enumeration of L. casei, de man Rogosa Sharpe
(MRS) agar, as described by Otieno et al. (2), Minelli et al.
(15) and Ha et al. (48) was used.
When the enumeration of bacteria was performed, 1 g
of the dried fermented soymilk or 1 ml of the fermented soymilk sample was mixed with 9.0 ml of peptone water, vortexed for 15 s and serially diluted with peptone water.
Serially diluted sample (0.1 ml) was spread-plated onto
the appropriate medium mentioned above. After 72 h of
incubation at 37oC, the colonies that appeared on the plates were counted (cell counter, Esko, Yugo Lek, Belgrade,
Serbia) and the cfu per ml was calculated.
Maked. farm. bilt., 52, (1,2) 17-24 (2006)
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2.9. Statistical analysis
The mean values and the standard deviation were calculated from the data obtained with triplicate trials. These data
were compared with the Student,s t-test and two-factorial
analysis of variance with a confidence interval of 95% (49).

Results and discussion
3.1. Moisture content of the fermented soymilk
after drying
Water content is an important parameter for the stability of dried cultures. In general, microorganisms survive better in low-water activity. However, over drying may diminish
the viability and stability of microorganisms (50). Besides,
it is reported that the optimum residual moisture content
varies with the composition of the fluid in which the microorganisms are dried, with the storage atmosphere and with
the species of organisms (51). The moisture content in the
samples of freeze-dried fermented probiotic soymilk, with
and without sorbitol, was determined immediately after freeze-drying and it was approximately 5%. No significant difference in moisture content was observed among the samples with and without sorbitol. According to literature data
(51), freeze-dried samples may be considered as stable.
3.2. Changes in pH and titratable acidity in soymilk
during the fermentation and storage of freeze-dried
fermented soymilk with L. casei
In general, pH value determines the processes, such as
milk fermentation, enzyme activity, bacterial growth and it is
an indicator for the taste of the product. The growth of lactobacilli is usually associated with production of acids, such as
lactic and acetic acid. In order to detect measurable increase in
acidity, the number of microorganism has to increase for several millions per millilitre. During fermentation in the food
product, the content of acids increases, that of carbohydrates
decreases and consequently pH value too. This process of
acidification is one of the most desirable side effects of bacterial growth. pH value may decrease below 4.0, which is low
enough to inhibit the bacterial growth of many other microorganisms, including most of the human pathogens, by which
the storage time of the product is prolonged. Acidity may
change the texture of the food product due to the protein precipitation, while biochemical changes resulting from the bacterial growth may change the odour and taste of the product.
Fermentation is self-limited due to the sensitivity of lactobacilli to low pH.
During the study, changes in acidity have been followed in non-freeze-dried probiotic samples of whole soymilk with and without sorbitol and in freeze-dried samples
stored at 25oC and 4oC during 5 weeks. pH value for the whole soymilk in the beginning of the study (without probiotic
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and cryoprotectant) was 6.95, while for titratable acidity,
0.061% of lactic acid was determined. During the fermentation (3 days), pH values in non-freeze-dried samples without sorbitol decreased from 6.82 to 3.42 in milk stored at
25oC and to 6.28 in milk stored at 4oC (fig. 1). In the samples
in which sorbitol was added during the fermentation phase,
the pH values ranged from 6.74 to 3.41 and to 5.74 (Fig. 1),
accordingly. Non-significant difference in the acidity among
samples with and without sorbitol at the beginning of the
study can be explained by the presence of sorbitol. Namely,
the pH of whole soymilk without sorbitol was 6.95, and for
samples with sorbitol pH of 6.87 was measured.
In the next step of the study, the acidity of the samples
stored at 25oC did not change significantly (pH 3.49 in the
samples with probiotic only and pH 3.16 in the samples with
probiotic and sorbitol after 5 weeks; Fig. 1). These data, along
with the most significant changes in pH during 3 days, sensory properties and microbial growth (presented bellow)
have pointed to the optimal period of fermentation and
freeze-drying by that, also. It is important to emphasize that
at the time of freezing, the samples possessed acceptable
sensory properties and for freeze-drying, samples fermented at 25oC were used due to the faster and quantitatively
more significant bacterial growth (presented bellow).
Acidity, expressed with pH values was determined in
freeze-dried samples also immediately after freeze-drying
and during the examined period of 5 weeks. It ranged from
3.25 to 3.44 in samples with probiotic stored at 25oC (Fig. 2)
and from 3.25 to 2.74 in samples stored at 4oC (Fig. 3). In the
samples with sorbitol, these values ranged from 3.21 to 3.32
at 25oC (Fig. 2) and from 3.21 to 2.68 at 4oC (Fig. 3). These
data, besides water content, havered point also to the product
with acceptable stability. In all freeze-dried samples sensory
properties of the fermented soymilk were preserved, including light yellow colour and pleasant odour and taste.
Considering the changes in pH value in freeze-dried soymilk samples with L. casei, with and without sorbitol, stored
at 25oC, decrease in pH was observed during the first 2 weeks
from 3.25 to 3.03 in samples without sorbitol and from 3.21 to
3.02 in samples with sorbitol (Fig. 2). Afterwards, the pH values
began to increase to 3.44 and 3.32, respectively, showing decrease in survival rate, which was further confirmed by microbial studies (presented bellow). In all freeze-dried samples,
with and without sorbitol, stored at 4oC, the acidity was continuously decreasing during the whole period of the study,
indicating higher survival rate of L. casei when product was
stored at 4oC, which was also confirmed by the microbial
studies (Fig. 3). In addition, comparison of pH values between
the samples with and without sorbitol has shown higher viability when sorbitol is added during the fermentation, which
was more pronounced in the samples stored at 4oC.
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Fig. 1. Changes of pH in soymilk during the growth of L. casei
in wohole fermented soymilk; samples without (n)
and with (u) sorbiol stored at 250C; samples without (s)
and with (l) sorbiol stored at 40 C.

As was previously mentioned, the acidity was determined by the values of TA, also. In general, decrease in pH was
followed by increase in TA. TA in non-freeze-dried soymilk
without sorbitol stored at 25oC during 5 weeks ranged from
0.071 to 0.857% vs. TA of the same sample stored at 4oC,
where TA ranged from 0.071 to 0.504% (Fig. 4). Considering
the samples with sorbitol, the values for TA ranged from
0.073 to 0.945% and to 0.738%, respectively (Fig. 4). In
addition, the whole soymilk without probiotic and sorbitol
had TA of 0.061%, while for samples with sorbitol only, TA
of 0.070% was determined. During the fermentation period,
TA values increased to 0.758% and 0.137% in the samples
without sorbitol stored at 25oC and 4oC, respectively, while
for the samples with sorbitol, the corresponding values were
0.761% and 0.246%, respectively.
When freeze-dried samples analyzed, the values for TA
in the samples without sorbitol ranged from 0.612% immediately after freeze-drying to 0.630% when stored at 25oC (Fig.
5) and to 0.759 when stored at 4oC (Fig. 6). From these data,
one can notice that when product was stored at 4oC, higher
percent of lactic acid is obtained, pointing to the higher viability of L. casei at this storage temperature, which was confirmed by the microbial growth also (Fig. 5-6). These differences can be explained by the phases of microbial growth i.e. the
factors influencing the microbial growth, including the medium and the temperature, for which the comment is given further in this paper. The same observations were confirmed for
the values of TA obtained in the samples with sorbitol in
which TA ranged from 0.846% to 0.792 and to 1.094% when
stored at 25oC (Fig. 5) and 4oC (Fig. 6), respectively.
When comparing the values for TA between samples
with and without sorbitol at constant storage temperature,
one can observe that at 25oC, the values for TA were continuously increasing and they were higher in samples with sorbitol during the entire examined period. The difference was
more significant (p<0.05) when samples were stored at 4oC.
Maced. pharm. bull., 52 (1,2) 17-24 (2006)
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3.3. Microbial analyses
3.3.1. Survival of L. casei after freeze-drying and during storage in the fermented dried soymilk
The growth and survival of L. casei in the fermented
soymilk was monitored during the fermentation, freezedrying and storage at different temperatures. The presence
of L. casei in the medium was confirmed microscopically
(Nikon, E-800, Japan) and by culture preparation (Fig. 7).
Initially, the population of L. casei in the soymilk after
1 h of inoculation and during the three-day fermentation in
the samples with and without sorbitol was determined. Also,
the initial population of L. casei immediately after freezedrying was determined in the samples with and without
sorbitol. In the samples without sorbitol stored at 25oC, the
number of cfu/ml was 2.98 x 108 in the beginning of the
fermentation and it increased up to 9.7 x 1019 cfu/ml by the
end of the fermentation (the 3rd day). In the samples with
sorbitol fermented at the same temperature, the number of
cfu/ml was 2.7 x 108 and 1.68 x 1020 cfu/ml, respectively.
The number of cfu/ml determined immediately after freeze
-drying did not differ significantly when comparing freezedried samples with and without sorbitol. Thus, in the sam-
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Fig. 3. pH (n, u) and growth (s, l) of L. casei in freeze-dried
fermented soymilk stored at 40C; (n, s)
samples without sorbitol; (uu, l) samples with sorbitol.
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Fig. 6. TA (n, u) and growth (s, l) of L. casei in freeze-dried
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ples without sorbitol, the population level was 9.7 x 108
cfu /ml (~
~ 45% of survival), while in the samples with sorbitol, it was 3.1 x 109 cfu/ml (~~ 47% of survival).
Literature data (37) point out the factors affecting bacterial growth, including intrinsic factors, drying medium, storage and rehydration conditions, emphasizing the storage and
rehydration temperature the most important. At low temperatures, bacterial metabolism is expected to decrease, including
toxins’ synthesis and resulting in increased viability. In order
to determine the influence of drying medium, including sor-
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Fig. 7. Cell populations of L. casei in fermented dried soymilk
estimated by the plate dilution method using MRS agar;
(a) stored at 250C and (b) stored at 40C.

bitol and storage temperature on probiotic growth, bacterial
enumeration was performed in regular time intervals (the 1st
and the 3rd day and once weekly during 5 weeks).
The presence of sorbitol increased viability of L. casei
during freeze-drying and storage at both storage temperatures applied in the study. The maximum population was reached the second week, which can be considered as a period of exponential bacterial growth (52). During this period,
the number of cfu/ml in the freeze-dried fermented soymilk
with sorbitol increased to 1.57 x 1012 cfu/ml when stored at
25oC and to 4.83 x 1012 cfu/ml when stored at 4oC, while in
the samples without sorbitol the population number increased to 1.08 x 1012 cfu/ml and 4.5 x 1012 cfu/ml, respectively (Fig. 2-3; 5-6). In the next step of the study, no stationary phase of probiotic growth was observed in the samples
stored at 25oC with and without sorbitol. Namely, constant
decrease in the population level was observed; thus, at the
end of the study the population level was 1.35 x 105 and 2.7
x 106 cfu/ml in the samples without and with sorbitol, respectively. Considering the probiotic growth in the samples
stored at 4oC, a prolonged stationary phase was observed
by the end of the study when the population number was
3.82 x 1011 cfu/ml and 1.12 x 1012 cfu/ml in the samples
without and with sorbitol, respectively.
In order to determine the dominant factor affecting
probiotic growth, two-factorial analysis of variance was
applied to analyse data obtained from the viability examination studies. The statistical analysis confirmed that storage temperature dominantly influenced on the viability of
L. casei in both samples with and without sorbitol (p < 0,05).
The critical value of F for testing the dominant influence
was 4.35, while the test statistic values of the variance
ratio were 5.76, 0.81 and 0.10, respectively for the temperature, sorbitol and the interaction between process variables.
3.3.2. Rehydration studies
Rehydration is an important step in the recovery of probiotic from dried diary products. An organism which survives
various steps, such as freezing, drying and storage may lose
its viability during rehydration. Poor recovery of cells may be

attributed to inadequate rehydration procedure. Yuksekdag
et al. (53) indicated that rehydration temperatures between
15oC and 50oC were the best for L. casei, with the temperature of 37oC as the most convenient, while in the study of
Prasad et al. (54), temperature of 45oC and exposure of 30 min
was evaluated as the best for L. rhamnosus HN001 (subtype of L. casei). On the other hand, several investigators
have reported that rehydration at the refrigeration temperature may cause leakage of intracellular substances from
the cells, thereby resulting in low viability (51).
Table 1. shows the effect of rehydration temperature on the
recovery of L. casei from the dried fermented soymilk. The
studies were performed in the second week when maximal
probiotic growth was observed in the samples stored at 25oC.
According to the results obtained one can conclude
that there was higher recovery rate in the samples rehydrated at 45oC, which can be considered as optimum rehydration temperature. These results confirm the positive effect
of sorbitol on bacterial growth. Namely, at all rehydration
temperatures studied, recovery was greater in the samples
with sorbitol. The possible mechanisms underlying sorbitol protection of probiotic cells would be prevention of damage to the membrane via interaction therewith, prevention of lipid oxidation owing to its antioxidant properties,
stabilisation of the protein structure, and hence preservation of functionality associated with formation of sorbitolprotein complexes (37).
3.3.3. Acid challenge
Results obtained for acid tolerance of L. casei in fermented soymilk are presented in Table 2. As one can see, the
survival of L. casei was between 43.52 and 47.53% and it
was higher in the samples with the sugar substrate in the
growth medium with improvement in viability of approximately 1 log.
Results obtained for acid tolerance of L. casei in the
freeze-dried soymilk after 1 week storage at 25oC and 4oC
(Fig. 8) have revealed higher percents of survival in comparison with those in non-freeze dried soymilk samples
with and without sorbitol. Namely, more than 65% of them
survived this challenge with improvement in viability
when sorbitol was added between 0.3 and 0.5 log depending
on the storage temperature.

Conclusion
In conclusion, a stable probiotic diary product of dried
fermented soymilk with L. casei was prepared in which the
concentration of L. casei remained above therapeutic level of
107 during the investigated storage period of 5 weeks and after acid challenge. Adding sorbitol in the growth medium
Maced. pharm. bull., 52 (1,2) 17-24 (2006)

23

Viability of L. casei during fermentation in soymilk and freeze-dried soymilk; effect of cryoprotectant, rehydration and storage temperature

Table 1. Effect of rehydration temperature on the recovery
of L. casei from dried fermented soymilk.

Table 2. Acid tolerance of L. casei in fermented soymilk.

Rehydration
(oC)

Population
of L. casei in
dried fermented
soymilk without
sorbitol (cfu/ml)

Population
of L. casei in
dried fermented
soymilk with
sorbitol (cfu/ml)

25 oC

1.08 x 1012

1.57 x 1012

45°C

12
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8

a

6

b

4
2
0
1

2

3
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Fig. 8. Viability of L. casei in fermented freeze-dried soymilk after
1 week storage at 250C (1: without and 2: with sorbitol)
and 40C (3: without and 4: with sorbitol);
a: no acid challenged and b: acid challenged samples.

increased survival rate of L. casei during fermentation, freeze-drying, rehydration and storage, and it significantly improved the protection of bacterial cells from acid stress injury.
A higher percent of survival was also noted for L. casei when
the dried fermented soymilk was stored at 4oC than at 25oC.
In order to administer higher therapeutic level of probiotic
cells to, a rehydration temperature of 45oC is recommended.
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Rezime

Vitalnost na L. casei pri fermentacija vo mleko od soja i
vo mleko od soja vo prav; vlijanie na kriprotektantot, rehidratacijata
i temperaturata na ~uvawe
Lela Acevska1, Kristina Mladenovska2, Tawa Petreska Ivanovska1, Maja Jurhar Pavlova3,
Milena Petrovska3, Angela Delova4, Lidija Petru{evska Tozi1*
1Katedra za hrana i ishrana i 2Katedra za biofarmacija, Farmacevtski fakultet, Vodwanska 17, 1000, Skopje;
3Institut za mikrobiologija i parazitologija, Medicinski fakultet, Vodwanska 19, 1000 Skopje,

Univerzitet “Sv. Kiril i Metodi”, Skopje; Makedonija;
4Institut za zdravstvena za{tita, Partizanska bb., 7000 Bitola, Makedonija

Klu~ni zborovi: L. casei, fermentirano soja mleko, liofilizacija, sorbitol, vitalnost
Podgotven e stabilen probiotski prehramben proizvod na soja mleko vo prav so L. casei vo koj terapevtskata koncentracija na probiotikot opstojuva nad terapevtskoto nivo od 107 cfu/ml. Ispituvana e vitalnosta na L. casei i efektot na sorbitol pri fermentacija na mlekoto od soja. Na krajot od fermentacijata koja se odviva{e 72 ~asa na temperatura od 25oS odredeni se rN vrednosta i titraciskata kiselost na mlekoto od soja i tie iznesuvaa pribli`no 3.41
i 0.760%. Mlekoto od soja go poddr`uva rastot na L. casei so podobruvawe na vitalnosta od 0.24 log na krajot od
fermentacijata koga vo mediumot e dodaden sorbitol. Ispituvan e i efektot na sorbitol vrz podobruvaweto na vitalnosta vo tekot na su{eweto so liofilizacija, rehidratacijata i pri ~uvaweto vo period od 5 nedeli pod razli~ni
temperaturni uslovi. Po su{eweto, procentot na pre`ivuvawe na L. casei iznesuva 46%. Sorbitolot ja podobruva
vitalnosta na L. casei za 0.51 log vedna{ po su{eweto i za 1.30 log, odnosno 0.47 log na krajot od 5-nedelniot period
koga se ~uva na 25oS, odnosno 4oS. Mlekoto od soja vo prav, rehidrirano na 45oS, e optimalno za razmno`uvawe na L.
casei so podobruvawe vo vitalnosta od 0.68 log koga vo mlekoto e dodaden sorbitol. Zabele`an e povisok procent na
pre`ivuvawe na L. casei koga mlekoto od soja vo prav se ~uva na temperatura od 4oS vo odnos na 25oS, so podobruvawe
na vitalnosta od 6 log na krajot od 5 nedelniot period na ~uvawe na primerocite so i bez sorbitol. Fermentiranoto
mleko od soja vo prav so sorbitol obezbeduva visoka tolerantnost na L. casei vo simulirani uslovi na `eludnik so
odr`uvawe na terapevtskata koncentracija nad 107 cfu/ml.
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