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Abstract. Changes in the quality indicators of sour-milk infant drink «Biolakt» characterized by high probiotic and im-
munomodulatory properties and low allergic effect that were made according to the improved technology and stored in sealed-off
containers at temperature (4+2) °C during 28 days have been studied: organoleptic properties of taste and odour, consistency and
appearance; physical and chemical properties — titrated acidity, °T; active acidity, pH units; moisture retention property, %; micro-
biological properties — number of living cells of mixed cultures B. bifidum 1 + B. longum Ya3 + B. infantis 512, CFU/cm’; the
most probable number of living cells of monocultures L. acidophilus La-5, CFU/em’; presence of coli form bacteria in 0.3 cm’;
presence of Salmonella in 50 cm®; biochemical properties — antioxidant activity, activity units; and maximum possible content of
malondialdehyde at complete oxidation of the product ingredients, mg/100 g. It is proved that under indicated conditions in the
course of 24 days the studied samples of target products possess high organoleptic and standardized for sour-milk infant drinks
physical, chemical, biochemical and microbiological indicators and are, also, characterized by high content of probiotics: (0.43 —
8.60)-10” and (0.25 — 1.10)-10° CFU/cm” of living cells of bifidus bacteria and lactobacilli, accordingly.

It has been established that the limit storage period of sour-milk infant drink «Biolakt» produced according to the im-
proved technology and stored at temperature (4+2) °C should not exceed 12 days with due account of the safety margin for sour-
milk infant drinks (provided they are kept in sealed-off containers). It has been proved that the target product formulas should in-
clude lactulose, polyunsaturated fatty acids omega-3 FT EU of «Fortitech» company (Denmark), vitamin complex FT 041081EU
of «Fortitech» company (Denmark) and/or complex of mineral substances FT 042836EU of «Fortitech» company (Denmark).

Keywords: infant food, sour-milk drink «Biolakt», storage, organoleptic characteristics, acidity, biochemical indica-
tors, lactulose, probiotic properties.
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Introduction. Formulation of the problem

The infant food market is one of the most sensi-
ble subjects for an Ukrainian producer and consumer,
and is referred more to the social problems of our soci-
ety than to the commercial domain. The infant health
preservation, i.e., preservation of the nation’s genetic
pool, necessitates to develop appropriate measures of a
complex nature that should include both general
measures aimed at achieving higher life standards and
quality of the families with children and the special
measures connected with assurance of steady devel-
opment of domestic production of high-quality infant
products [1,2]. To this end, the Ministry of Agrarian
Policy of Ukraine initiated development of the national
target program for the development of childhood nutri-
tion in Ukraine for 2012 — 2016 which provides for an
increase of domestic production and extension of the
infant product range [3]. Accomplishment of this pro-
gram facilitated extension of the product range and
build-up of production capacities for infants and chil-
dren. During 2011 — 2014 production of sour-milk
cheese and infant food based on sour-milk cheese in-
creased 3.2 times, the processed liquid milk for infants
increased by 35.8 % and juices for infants — by 98.8 %
[4]. Production growth of infant milk products in
Ukraine was still facilitated after two specialized infant
milk enterprises were commissioned in Ukraine in
2012: the specialized infant food plant (SIFP) «Ya-
gotynske for Infants» of «Milk Alliance» company and
SIFP «Agusha» of «Wimm Bill Dann Ukraine» [1,2,5].
It is evident that nowadays the strategic road of the
milk industry development linked with the infant food
production is challenging and timely.

Analysis of Literature

Regular consumption of milk and sour-milk
products is an indispensable condition for a normal de-
velopment of an infant [2,6-8]. Nowadays, despite the
Ukrainian market of domestic specialized sour-milk in-
fant products has considerably extended the product
range and built-up its capacities for the last 5 years al-
most four-fold, it still suffers a substantial deficit [4,5].
The produced infant food volume does not meet the
demands of the country infants and children. This
group of products is represented in the Ukrainian mar-
ket by sour-milk drinks — kefir, infant yoghurt, infant
drinks «Agushay, «Yagotynske for Infants», «Biolakt»
etc., sour-milk cheese and cheese desserts. However, it
should be mentioned that not all sour-milk drinks pro-
duced BupoOmstore SIFP «Agusha», SIFP «Ya-
gotynske for Infants» and PJSC «Kombinat Prud-
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niprovskyi» meet the developmental requirements of
infant’s organism after 8 months of age [4]. According-
ly, at the Chair of Milk, Fats and Perfumery and Cos-
metic Technology (ONAFT), fermenting compositions
for producing sour-milk infant products, having high
probiotic and immunomodulating properties, longer
storage period and low allergic effect, that include lac-
tic bacteria (mixed cultures of mesophilic sour-milk
lactococci with high probiotic and immunomodulatory
properties (L. lactis ssp. lactis, L. lactis ssp. cremoris,
L. lactis ssp. diacetilactis) i Leu. mesenteroides includ-
ed in the direct application starters D DVS CH-N 11,
F DVS C-303 or FF DVS C-301 and/or monocultures
(MCQ) L. acidophilus La-5 in the form of bacteria con-
centrates FD DVS La-5 or F DVS La-5) and bifidus
bacteria (mixed cultures (MixC) of probiotic cultures
B. bifidum 1 + B. longum Ya3 + B.infantis 512 that
colonize infants’ intestines) [2,10-12]. Probiotic bacte-
ria included in the fermenting compositions used for
making sour-milk infant products facilitate normaliza-
tion of intestine microbiocenosis, improve immune sta-
tus of infants and make it possible to make products
with longer storage period that will be competitive on
the consumer market of the country [6,8,10,12-17]. Re-
searches have developed technologies for making new
sour-milk infant products — the drink and protein sour-
milk pastes [18,19 ] as well as improved technologies
for making infant sour-milk cheese and sour-milk in-
fant drink (SMID) «Biolakt» [2, 20].

When developing new and improving the exist-
ing infant milk product technologies there is an im-
portant stage — substantiation of the storage parameters
that can ensure preservation of the rated physical,
chemical, rheologic and microbiological quality indica-
tors, high organoleptic, probiotic and biochemical
characteristics of the product [2]. As the SMID «Bi-
olakt technologies developed by authors of the fer-
menting compositions that include MC L. acidophilus
La-5 i 3K B. bifidum 1 + B. longum Ya3 + B. infantis
512 and introduction of various formula compositions
in the enriched milk base aimed at the target product
production, it is required to study the storage process
of the product and substantiate its limit storage peri-
0d [9,10,20].

The goal of this study is to substantiate the limit
storage period of SMID «Biolakt» produced according
to the improved technology and packed in sealed-off
containers.

To achieve this goal, the following tasks have
been set and solved:

—to study changes in organoleptic, physical,
chemical , microbiological and biochemical indicators
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of SMID «Biolakt» produced according to the im-
proved technology and stored in sealed-off containers;

—to substantiate the limit storage period length
of the target product in a sealed —off container with due
account of the safety margin;

—to determine the impact of the formula ingre-
dients on the quality indicator changes at storage and
give recommendations as to application of prebiotics,
polyunsaturated fatty acids (PUFA), vitamins and min-
eral substances in infant drinks.

Research Materials and Methods

In order to study the storage process, SMID
«Biolakt» was produced by tank method in a laborato-
ry. Altogether, eight test samples of SMID «Biolakty
have been prepared plus one control sample of the
product: control sample: SMID «Biolakt» obtained
from cow milk with a mass fraction of fat 3.2 %; test
sample 1-1: milk-based SMID «Biolakt» containing
partially hydrolyzed protein enriched with fructose and
PUFA omega-3 FT EU of «Fortitech» (Denmark) with
addition of lactulose as part of «Laktusan» syrup con-
taining 40 % mass fraction of lactose (LLC «Feliciata
Ukrainay», Kyiv, Ukraine); test sample 1-2: milk-based
SMID «Biolakty» obtained from cow milk containing
partially hydrolyzed protein enriched with fructose and
PUFA omega-3 FT EU and FT 041081EU vitamin
complex of «Fortitech» (Denmark) with addition of
lactulose; test sample 1-3: milk-based SMID «Biolakt»
obtained from cow milk containing partially hydro-
lyzed protein enriched with fructose and PUFA omega-
3 FT EU and FT 042836EU mineral complex of «For-
titech» (Denmark) with addition of lactulose; test sam-
ple 1-4: milk-based SMID «Biolakt» obtained from
cow milk containing partially hydrolyzed protein en-
riched with fructose and PUFA omega-3 FT EU,
FT 041081EU vitamin complex and FT 042836EU
mineral complex with addition of lactulose; fest sam-
ple 2-1: milk-based SMID «Biolakt» obtained from
cow milk containing partially hydrolyzed protein en-
riched with fructose and PUFA omega-3 FT EU; test
sample 2-2: milk-based SMID «Biolakt» obtained from
cow milk containing partially hydrolyzed protein en-
riched with fructose, PUFA omega-3 FT EU and FT
041081EU vitamin complex; test sample 2-3: milk-
based SMID «Biolakt» obtained from cow milk con-
taining partially hydrolyzed protein enriched with fruc-
tose, PUFA omega-3 FT EU and FT 042836EU miner-
al complex; test sample 2-4: milk-based SMID «Bi-
olakt» obtained from cow milk containing partially hy-
drolyzed protein enriched with fructose, PUFA omega-
3 FT EU, FTO041081EU vitamin complex and
FT 042836EU mineral complex.

For studying the storage process of SMID «Bi-
olakty», four test samples were prepared first: the en-
riched milk base (EMB) with mass fraction of fat of
3.2 % was made based on skimmed cow milk with par-
tially hydrolysed protein (protein hydrolysis was ac-
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complished with the use of beef pepsin at 40 °C during
40 min) enriched with fructose (Trading House
«Semargl», Kyiv, Ukraine) being a bifidogenic factor
(mass fraction of fructose — 0.1 %). Skimmed milk
with hydrolyzed protein was normalized with enriched
cream of 45% fat mass fraction (cream was obtained
by separating extra grade full cow milk which was
added with PUFA omega-3 as FT EU complex in
quantity of 0.06 %), that were homogenized at 70 °C
and 7.5 MPa pressure (5.0 and 2.5 MPa at the first and
second homogenization stage, accordingly). The milk
normalized according to the fat mass fraction was
mixed and divided into four parts. No addition was
made to sample 1; for making sample 2 the prepared
milk base was enriched with FT 041081EU vitamin
complex in quantity of 10 mg/100 g; for sample 3 — FT
042836EU mineral complex in quantity 10 mg/100 g
was added; and for preparing sample 4 — FT 041081EU
vitamin complex in quantity 10mg/100g and
FT 042836EU  mineral complex in  quantity
10 mg/100 g were added [19].

The so prepared samples 1-4 were mixed, heat-
ed to 95°C and held at the indicated temperature for
10 min in the container wherein, later, the samples
were cooled to the fermenting temperature (37+1) °C,
started, ripened and cooled. Starter FD DVS La-5 of
«Chr. Hansen» (Denmark) was introduced in the
cooled to (37+1) °C samples 1-4 in quantity 1 g per
1,000 kg of the mixture (output concentration of lacto-
bacilli equaled 1-10° CFU/cm’ EMB) and adapted to
MC milk B. bifidum, MK B. longum, MK B. infantis in
quantities that ensured the output concentration of said
MC BB 1-10°, 1-10° and 1-10° CFU/em’, accordingly.
The started samples 1-4 have been mixed for 20 min
and ripened at said temperature mixed until the isoelec-
tric condition (pH = 4.6) was achieved in the course of
9.5 hours [9,10,21].

The ripened test samples 1-4 were divided into
two portions: the first portion of samples was cooled to
20 °C, mixed for 15 min, added with lactulose in quan-
tity of 0.5 % of the product mass, mixed for 15 min
and packed in sealed-off containers (150 cm’ twist-off
sterile jars); the other samples were cooled to 20 °C,
mixed for 15 min and packed in similar sealed-off jars.
The samples packed in sealed-off containers were addi-
tionally cooled to 4 °C and directed for storage at the
indicated temperature for a period of 28 days. The con-
trol sample was prepared out of cow milk with fat mass
fraction of 3.2 % that was started at (37+1) °C with the
use of FD DVS La-5 starter, packed in a sealed-off
container and additionally cooled to 4 °C.

It is expedient to keep the sour-milk infant
drinks, including «Biolakt» at (4£2) °C because, if the
temperature increases to 8 — 10 °C, the starter composi-
tion microorganisms may continue to develop there-
in [2,7,13-16] which facilitates deterioration of con-
sumptive qualities and medical and biological charac-
teristics of the product. It is inadmissible to apply the
temperature lower than 0 °C in SMID-making technol-
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ogies as at their freezing the structural characteristics
of proteins and fats are changed which leads to deterio-
ration of quality indicators of the drink, in particular, of
organoleptic and rheologic indicators [2,7]. Therefore,
the aseptically packed samples of SMID «Biolakt»
were stored in sealed-off containers at 4 °C for 28
days.

During the 28 days storage the following indica-
tors were determined with the interval of 4 days:

— physical and chemical indicators — storage
temperature — according to GOST 25754-85; titrated
acidity — was measured by titration method according
to GOST 3624-92 (Fig. 1 a, b); active acidity — meas-
ured by potentiometer method according to
GOST 26781-85 (Fig. 1 b,d);  moisture  retention
(MR) — measured by centrifugal method according
to [22] (Fig. 2, a,b);

— biochemical indicators — antioxidative activi-
ty — measured by a method based on the catalysis of
the electron transfer in the «renewed nikotinamidad-
enindinucleotid —  potassium  ferrocyanide»  sys-
tem [23] (Fig. 3 a,c); the maximum possible content of
malondialdehyde in the product at complete oxidation
was measured by colorimetric method according
to [24] (Fig. 3 b,d);

— microbiological indicators — number of living
cells of MixC bifidus bacteria in 1 cm® of the product —
by inoculating in tubes with high column of the thio-
glycollate medium and thermostating at 37 °C under
anaerobic conditions during 48 — 72 hours according to
DSTU 7355:2013 (Fig. 4 a,c); the most probable num-
ber of MC living cells L. acidophilus La-5 in 1 cm® of
the product — by inoculating in tubes with high column
of the sterilized skimmed milk and thermostating dur-
ing 72 hours according to GOST 10444.11-89
(Fig. 4 b,d) (determined in the control sample were the
most probable number of MC living cells L. acidophi-
Ius La-5 only); presence of collibacilli in 0.3 cm® — by
inoculating on Kessler’s medium according to DSTU
IDF 73A:2003; Salmonella was determined by inocu-
lating Ploskirev’s medium according to DSTU IDF
93A:2003;

— organoleptic indicators (taste and odour, col-
our, consistency and appearance)— by organoleptic
method according to GOST 13264-88 (Tables 1 and 2).

Substantiation of Storage Parameters of Infant
Sour-Milk Drinks «Biolakt»
Characterized by High Probiotic and Immunomod-
ulatory Properties and Low Allergic Impact and
Produced According to the Improved Technology

In the course of 28 day storage the test and con-
trol samples of SMID «Biolakt» achieve the higher
level of titrated acidity and lower level of active acidity
which is explained by fermentation of a part of lactose
(in test samples 2-1 — 2-4 and the control sample) or a
part of lactose and lactulose (in test samples 1-1 — 1-4)
contained therein into acetic and lactic acids as the lac-
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tobacilli and bifidus bacteria cultures develop, in the
process of living, the intercellular -galactosidase. In
the control sample of SMID «Biolakt» the titrated acid-
ity increases and the active acidity decreases much
faster than in the test samples (Fig. 1). Thus, during 16
days of storage, the active acidity of the control sample
was reduced by 0.22...0.23 pH units, while in the test
samples of the first and second groups — by 0.09 — 0.10
and 0.11 — 0.12 pH units, accordingly (Fig. 1 b, d).

During the first 8 and 16 days of storage the ti-
trated acidity of SMID «Biolakt» of the first group that
have been enriched with lactulose increases by 2.5 —
3.0 and 7.5 — 9.0 °T, accordingly, and on the 16™ day
of storage equals 78.5 — 89.0 °T; with SMID «Biolakt»
of the second group (without adding lactulose) the
acidity increases, during the indicated period, by 2.5 —
4.0 and 9.0 — 11.5 °T, accordingly, and equals, on the
16™ day of storage, 81.0 — 92.0 °T; with the control
sample the increase comprises 3.5 - 4.5 and 11.0 -
11.5 °T, accordingly, and equals 111.0 — 112.0 °T after
16 days of storage (Fig. 1 a, c¢). This is due to active
development of bifidus bacteria in the test samples of
SMID «Biolakt» which takes place due to presence of
bifidogenic factors (lactulose, vitamins and mineral
substances) while in the control sample of the drink
lactobacilli develop actively (Fig. 1 b, d) and accumu-
late the lactic acid only which facilitates a faster
growth of the titrated acidity and reduction of the ac-
tive acidity. During next 12 days of storage a further
increase of the titrated acidity is recorded (by 16.5 —
18.0 and 17.5 19.0 °T with the test samples of the first
and second groups, accordingly, and by 19.0...20.0 °T
with the control sample) which leads to occurrence of
the pronounced sour-milk taste and odour with the test
samples on the 24™...28" day of storage in the control
sample it occurs already on the 12™ day of storage,
which is inadmissible for infant products [2,7]. The test
samples of SMID «Biolakt», that are enriched with lac-
tulose, polyunsaturated fatty acids omega-3, vitamins
and/or mineral substances, are characterized by higher
values of the titrated acidity and lower level of the ac-
tive acidity as compared with the content of PUFA that
were enriched just with lactulose and PUFA omega-3
complex, which is due to the lower concentration of
the living cells of bifidus bacteria and lactobacilli in
the latter case (Fig. 4). It takes place due to stimulating
action of the microflora development in starter compo-
sitions of vitamins and/or mineral substances added to
the MixC in the course of storage [12-15]. The above
preconditions a pure sour-milk taste and odour of «Bi-
olakty drinks 1-2 — 1-4 during 16 — 20 days of storage,
and less pronounced sour-milk taste and odour (so-
called «curdled taste») of «Biolakt» drinks 1-1 during
the first 8 — 12 days of storage.

Comparison of values of the titrated and active
acidity of SMID «Biolakt» of the first and second
groups (Fig. 1, a, ¢) indicates that introduction of lactu-
lose in the test samples facilitates reduction of the ti-
trated acidity levels in the first group drinks by 2.5 —
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4.0 °T as compared with the second group drinks which
is due to the higher concentration of the living cells of
bifidus bacteria in the first group SMIDs during the en-
tire storage period (Fig. 4 a,c). This is a still another
proof that introduction of prebiotics in the fermented
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Fig. 1. Dynamics of the titrated (a, ¢) and active (b, d) acidity
in stored infant sour-milk drinks «Biolakt» at 4 °C in sealed-off containers

The moisture retention capacity (MRC) of the
test samples 1-1 — 1-3 and 2-1-— 2-3 of SMID «Bi-
olakt» is lower than that one of the control sample:
during 28 days of storage the MRC of samples 1-1 — 1-
3 is within 75.0 - 88.5 %, of samples 2-1—- 2-3 —
75.0 — 87.0 %, and the MRC of the control sample
equals 80 — 94 % (Fig. 2 a,b). The higher MRC values
in the control sample are due to the higher content of
the living cells of lactobacilli which produce exoge-
nous polysaccharides — the latter, together with the
MixC proteins are involved in formation of the spatial
network of the product. Test samples 1-4 and 2-4 are
characterized by the higher MRC values as compared
with the control sample which is due to a minor differ-
ence in the number of MC living cells of L. acidophilus
La-5 in these samples and in the control sample
(Fig. 4 c,d) and presence (besides lactobacilli) of still
higher concentration of bifidus bacteria living cells in
the test samples (Fig. 4 a,c).

Comparison of the MRC in samples of the first
and second groups indicates a minor difference be-
tween these indicators: the MRC of the second group
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samples is higher by 1.8 — 2.5 % than the MRC of the
first group samples which is due to the higher concen-
tration of MC L. acidophilus La-5 in these group sam-
ples. The high moisture retention capacity of the test
samples outstrips the syneresis in the course of storage,
therefore ensuring good consistency and appearance of
SMID «Biolakt» for a long period. Advantage should
stay with the test samples that possess the highest
MRC values, i.e., those drinks that have been enriched
with lactulose, PUFA, vitamins and/or mineral sub-
stances.

Study of the biochemical indicators (Fig. 3) also
proves good prospects for production of SMID «Bi-
olakt» enriched with lactulose, PUFA omega-3, vita-
min complexes and/or mineral substances because they
are characterized by the highest antioxidative activity
(AA) — 365— 433 activity units in the fresh sam-
ples (Fig. 3 a,b) and the low content of the maximum
possible malondialdehyde concentration (MD con-
tent) — 148 — 159 mg/100 g of the product in fresh
samples (Fig. 3 c,d).
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Fig. 2. Variation of the moisture retention capacity (a, b)
during storage of sour-milk infant drinks «Biolakt» at 4 °C in sealed-off containers

In storage of samples 1-2 — 1-4 and 2-2 — 2-4
during 12 days AA increases by 7.2 — 8.2 % and, on
the 12™ day, reaches 405 — 472 and 395 — 464 activity
units, accordingly (Fig. 3 a,c), which is also due to the
increase of bifidobacterium flora in these samples in
the course of 12 days storage period (Fig. 3 a,c). Dur-
ing next 4 days the AA in said samples does not, prac-
tically, change, and after 16 days of storage it begins to
decrease so that on the 28™ days AA comprises 312 —
402 and 301 — 391 activity units, accordingly. Samples
1-1 and 2-1 have the lowest AA among all test samples
(102 and 101 activity units in fresh samples and 117
and 110 activity units on the 16™ day of storage) as
they are not enriched with water soluble antioxidants
that are used in this method.

The maximum possible MD concentration in
SMID «Biolakt» samples 1-2 — 1-4 and 2-2 — 2-4 dur-
ing 16 days of storage increases 1.10— 1.12 times
which indicates minor reduction of the resistance to
oxidation; in the period from the 16™ day of storage
and until the 28™ days the MD content in these samples
increases by 34.5- 352 % (Fig.3b,d) which can
cause oxidation of the unsaturated and saturated fatty
acids in the products [25]. Test samples 1-1 and 2-1 are
most susceptible to oxidation as they have the highest
MD values (254 and 257 mg/100 g of the product, ac-
cordingly) — that is due to presence of high PUFA con-
tent and absence of antioxidants in the formula.

The control sample of SMID «Biolakt» has a
low-level AA —90 — 91 activity units; AA increases by
5 — 6 activity units in the course of 8 days of storage
and afterwards it begins to decrease so that on the 28"
day AA comprises 49 — 51 activity units (Fig. 3 a,c).
The control sample of SMID «Biolakty is more suscep-
tible to oxidation both at once after the end of pro-
cessing and during the entire storage period as com-
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pared with samples 1-2 — 1-4 and 2-2 — 2-4 because
under favourable conditions for oxidation a greater
quantity of MD is produced in the control sample than
in the test samples (Fig. 3 c,d). It also proves the ne-
cessity to enrich SMID «Biolakt» with vitamin com-
plexes and/or mineral substances.

Comparison of antioxidative properties and oxi-
dation capacity of SMID «Biolakt» samples of the first
and second groups prove that it is expedient to enrich
the product with lactulose as it ensures more intensive
growth of bifidus bacteria in the drinks at storage and,
accordingly, the higher content of vitamins that are
synthesized in their life cycle

Hence, as far as it is required to provide for high
antioxidant status of SMID «Biolakt», the samples
should be stored in sealed-off containers during not
more than 16 days at temperature (4+2) °C. During this
period the SMID test samples also possess high probi-
otic properties: concentrations of the bifidus bacteria
living cells in the first and second group samples com-
prises (2.52 - 8.63)-10° and (2.52 -
7.71)-10° CFU/em?’, accordingly (Fig. 4 a,b), and con-
centrations of L. acidophilus La-5 living cells are
(2.5—-9.0)-10° and (4.0 — 10.4)-10° CFU/cm’, accord-
ingly (Fig. 4 c, d). It should be noted that during the
fist 16 days of storage all test samples of the first group
exhibit growth of bifidobacteria flora; on the 20™ day
their number decreases by 1.5 — 2.2 %; on the 28™ day
it further decreases by 10.4 — 10.7 % (Fig. 4a). The
number of bifidus bacteria living cells in the test sam-
ples of the second group is 3.7 — 5.8 % lower than in
the first group samples which also proves a necessity to
enrich the drinks with lactulose. Growth of bifidobac-
teria flora in the 2™ group samples is recorded until the
1"2th day only, afterwards these bacteria begin to
die (Fig. 4c) which is due to a fast growth of the MC
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tulose «supports» survival of the bifidobacteria flora in
sour-milk products at low active acidity values, and

L. acidophilus La-5 (Fig. 4d). The highest probiotic
properties are with SMIDs 1-2 — 1-4 that have been en-

vitamins and mineral substances also manifest their

bifidogenous properties [2,7,12-13].

riched with lactulose, PUFA, vitamin complex and/or

mineral substances. It is explained by the fact that lac-
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Fig. 3. Dynamics of AA (a,
in storage of sour-milk infant drinks «Biolakt» at 4 °C in sealed

-off containers

dled milk» smack which is due to the lowest level of

The control sample of SMID «Biolakt» contains

the highest number of living cells of L. acidophilus La-

the titrated acidity in them). Samples 2-2 — 2-4 are

characteristic of the pronounced sour-milk taste on the

5 and, as a result it has pronounced sour-milk taste al-
ready on the 9" day of storage (Tables 1,2) while the
test samples have pure sour-milk taste and odour

throughout all 20 days of storage showing no excessive

21% day of storage (Table 2), and samples 1-2 — 1-4 —

on the 25™ day (Table 1). There is no syneresis in

SMID «Biolakt» throughout the entire storage period

which is due to a high MRC of curdles.

acidity (for samples 1-1 and 2-1, during 8 and 4 days

of storage, accordingly, there is a specific minor «cur-
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mers a

in

d)

5 (e,

[26] which state that the safe-

account the requirements
ty margin in case of sour

Analyses for presence of colibacillus bacteria

proved that these were absent in 0.3 cm® of the prod-

milk infant products should

equal 2, it is expedient to set the limit storage length
period for SMID «Biolakt» enriched with lactulose,

ucts during the entire period of research, pathogenic

organisms,

including Salmonella, were absent in

50 cm® of all drinks which indicates correct selection

of the production parameters.

packed in sealed-off containers and kept at (4+2) °C at

12 days maximum.

Considering the presented data and taking into
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Table 1. Dynamics of organoleptic indicators of test samples 1-1 — 1-4
and the control sample of sour-milk infant drinks «Biolakt» in storage (n=5)

Length Indicator value for
Indicator of sample test sample test sample |test sample|test sample
storage, | control sample
1-1 1-2 1-3 1-4
days
Pure sour-milk Pur © .sour.-mllk taste with slightly Pure sour-milk taste with slightly
. distinguished smack and odour | ,." .~ . .
0-8 taste w/o foreign | . . distinguished smack and odour in-
introduced by PUFA, and a slight o
smack and odour . troduced by additives
«curdled milky» smack
Sour-milk taste
9-16 | with sour smack . . . o
Pure sour-milk taste with slightly distinguished smack and odour
and odour ) 2
Taste introduced by additives
Pronounced
and odour 17-20 :
sour-milk taste
21— 24 Sour-milk taste with sourish smack and odour
Pronounced and slight smack and odour introduced by additives
sour-milk taste . . . Pronounced sour-milk taste with
: . Sour-milk taste with sourish .
with excessive . sourish smack and odour and
25-28 . smack and odour and slight smack ) .
sourish odour and odour introduced by PUFA slightly perceptible smack and
Y odour of the introduced additives
Homogenous
Consistency 0—-24 |and viscous, w/o Homogenous,viscous and sour cream-like, w/o whey creaming
and appear- whey creaming
ance 25-28 Viscous, W,/O Viscous and sour cream-like, w/o whey creaming
whey creaming
Light créme-
coloured and | Light créme-coloured with slight grayish tint which is due to the in-
Colour 0-28 homogenous troduced introduced PUFA complex, homogenous throughout the
throughout the drink mass
drink mass
Table 2. Dynamics of organoleptic indicators of test samples 2-1...2-4
of the sour-milk infant drinks «Biolakt» in the course of storage (n=5)
Length Indicator value for
Indicator of sample test sample | test sample | test sample
storage, test sample 2-1
2-2 2-3 2-4
days
P”Fe sour-milk taste with ghghtly distin- Pure sour-milk taste with slightly distin-
guished smack and odour introduced by . .
0-4 . . guished smack and odour introduced by
added complexes, and slight «curdled milk»
added complexes
smack
516 Pure sour-milk taste with slightly distinguished smack and odour introduced by added
Taste complexes
and odour Sour-milk taste with sourish smack and odour and slightly perceptible smack and odour
17-20 . ”
of the introduced additives
Sour-milk taste with sourish smack and Pronounced sour-milk taste with SOUI‘.ISh
. . smack and odour and slightly perceptible
21 -28 | odour and slightly perceptible smack and .
: . smack and odour introduced by the added
odour of the introduced additives
complexes
Consi;ten— 0-20 Homogenous,viscous and sour cream-like, w/o whey creaming
cy and ap-
pearance 21-28 Viscous and sour cream-like, w/o whey creaming
Colour 0_28 Light créme-coloured with slight grayish tint which is due
to the introduced PUFA complex, homogenous throughout the drink mass

LLC «Molochna torgova kompaniya» (Ukraine). Sam-
ples of the product obtained in plant conditions met the
requirements to the sour-milk infant drinks beginning

Evaluation of the Study Results

Improved technology of the sour-milk infant
drink «Biolakt» was tested in industrial environment at
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from 8 months according to their organoleptic, physi-
cal, chemical, microbiological, probiotic, sanitary and
hygienic indicators. The conducted medical and bio-
logical studies proved expediency and good prospects
for use of the developed sour-milk infant drinks «Bi-
olakt» as the products that normalize intestine micro-
flora, are characterized by probiotic, hepatoprotective
and hypoallergic effects, high assimilability and bio-
logical efficiency [27].

Conclusions

1. Changes in the SMID «Biolakt» organoleptic,
physical, chemical, microbiological and biochemical
quality indicators characterized by high probiotic and
immunomodulatory properties and low allergic effect
made according to the improved technology and stored
in sealed-off containers at temperature (4+2) °C were
studied. It was shown that under stated conditions in
the course of 24 days the studied target product sam-

ples possess high organoleptic properties standardized
for sour-milk infant drinks, physical, chemical bio-
chemical and microbiological properties and are, also,
characterized by high content of probiotics: (0.43 —
8.60)-10° and (0.25 — 1.10)-10° CFU/cm’® of living cells
of bifidus bacteria and lactobacilli, accordingly.

2. It has been established that the limit storage
period of SMID «Biolakt» produced according to the
improved technology and stored at temperature
(4£2) °C should not exceed 12 days with due account
of the safety margin for sour-milk infant drinks (pro-
vided they are kept in sealed-off containers).

3. It has been proved that the target product
formulas should include lactulose, polyunsaturated fat-
ty acids omega-3 FT EU of «Fortitech» company
(Denmark), vitamin complex FT 041081EU of «For-
titech» company (Denmark) and/or complex of mineral
substances FT 042836EU of «Fortitech» company
(Denmark).

10.

11.

21.
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HauboIIee BEPOSTHOE UHCIIO KH3HECTIOCOGHEIX KIETOK MOHOKYIBTYp L. acidophilus La-5, KOE/cm®; Hanmaue Gaktepuit rpy-
IIbI KMIIEUHBIX manouek B 0,3 cv’; manmuue Salmonella B 50 cM’; GHOXMMEYECKHX — AHTHOKCHIAHTHON aKTHBHOCTH, €I aKT.;
MaKCHMAaJIBEHO BO3MOXKHOTO COJIEpPKaHUSI MAJIOHOBOTO JIMAJIbIETHAA IIPH MTOJTHOM OKUCIICHHH HHIPEJHEHTOB MpoaykTa, Mr/100
r. [Toka3aHo, 4TO NpH yKa3aHHBIX yCIOBHSX B T€YCHHE 24 CyTOK HCCIIEIOBaHHbIE 00pa3Ibl [IEJIEBBIX IPOIYKTOB UMEIOT BHICO-
KHE OpPTaHOJICITHIECKHE, HOPMUPOBAHHBIE VISl KMCIIOMOJIOYHBIX HAIIMTKOB JIETCKOTO MUTAHUS (PU3UKO-XMMHYECKUE, OMOXH-
MHMYECKHE W MHKPOOHMOJOTMYECKHE, II0Ka3aTeldM, a TaKKe XapaKTepU3YIOTCS BBICOKUM COJCPKAHHEM IPOOMOTHKOB!
(0,43...8,60)-10° 1 (0,25...1,10)-10° KOE/cM® x13HECIIOCOGHBIX KIETOK oudunodbakrepuii U 1aKTOOALMILI, COOTBETCTBEHHO.

VCTaHOBIIECHO, YTO MpEEIbHbIH CPOK XPAHEHUS HAIIMTKOB KHUCJIOMOJIOYHBIX JETCKOrO NMUTaHUs «bBHOoNakT, npousBe-
JICHHBIX 10 YCOBEPIICHCTBOBAHHOW TEXHOJIOTHH, IpH TemriepaType (442) © C He OOIKEH MPEeBHIIAaTh 12 CYyTOK ¢ Y4eTOM KO-
s¢dunmenra 3amaca 11 KUCIOMOJIOYHBIX MTPOJYKTOB AETCKOTO IMUTaHMUS (IIPU YCIOBHHU XpaHEHHs B repMeTHIHOH Tape). [Jlo-
Ka3aHO, YTO PELENTYPHI LEeJIEeBEIX NPOIYKTOB JOJDKHBI BKIIIOYATh JAKTYII03Y, IIOJHMHEHACHIIIEHHbIE )KHUPHBIE KHCIOTH OMeTa-3
FT EU dupmsr «Fortitech» (Janns), kommurekc ButaMuaoB FT 041081EU dupms! «Fortitechy (Jlanns) n/umm KOMIUIEKC MU-
HepaibHbIX BeniecTB FT 042836EU dupwmsr «Fortitech» ( Janus).

KroueBble cioBa: neTckoe NMUTaHHUE, HATUTOK KUCIOMOJIOYHBIN «BHONAaKTY, XpaHeHHe, OpraHOJIENITHYECKUE XapakK-
TEPUCTUKH, KUCIOTHOCTh, OMOXMMHYECKHE MIOKa3aTEeINH, JIAKTYJI03a, IIPOOMOTHYECKUE CBOHCTBA.
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