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Abstract. Recently, interest in lactobacilli lysates is growing, and
the possibilities of their use cover more and more areas of human life —
medicine, immunoprophylaxis, cosmetology, food industry. The article
presents a method of obtaining bacterial lysates of lactic acid bacteria,
Lactobacillus genus. As a destructive agent used dry lytic enzyme
preparation cytal-Rk G-10X, obtained under conditions of experimental
fermentation from the culture fluid Streptomyces albus UN44. The
complex lytic preparation cytal-Rk contains a group of enzymes
glycosidases and peptidases, the joint action of which leads to the
degradation of the cell wall of a wide range of bacteria. The evaluation
of the effectiveness of the use of Cytal-Rk for the degradation of six
strains of lactobacilli is presented. It is shown that the enzyme is an
effective destructive agent under optimal conditions. The degree of cell
degradation depended on their species, hydrolysis conditions and
physical condition. Optimal conditions for obtaining hydrolysates based
on native and lyophilized cells of L. delbrueckii subsp. bulgaricus LB86
was develop. When loading the microbial mass in the reaction medium
— 1x10° CFU/mI (for native cells) and 1x10%° CFU/mlI (for lyophilized
cells) cell destruction reached almost 80% and 90%, respectively. Based
on native Lactobacillus delbrueckii subsp. bulgaricus LB86 lysates
were obtained and their comparative chemical analysis was performed.
Sublimated cells were shown to be more sensitive to the enzyme
complex and to contain more proteins and reducing sugars. Native cell
lysates were more enriched in nucleic acids. Lysate of lactic acid
bacteria from native cells was studied to moisturize the skin of the
hands of young people aged 18-20 years. When using lysate in the
cream base, it significantly increased the level of hydration of the
dermis of the hands compared to the control cream base. This allows us
to consider the lysate of Lactobacillus delbrueckii subsp. bulgaricus
LB86 as a promising ingredient for creating cosmetics with
moisturizing action.

Key words: lysates, Lactobacillus, enzymatic disintegration,
cosmetic, skin hydration

Introduction. Formulation of the problem

a significant risk to human health. The most gentle

The great interest in bacterial lysates is due to the
content of a significant pool of biologically active
substances, such as nucleic acids, free fatty acids,
organic acids, amino acids, structural and functional
proteins, sugars, cell wall components, fragments of
cytoplasmic membranes and more. At present, various
methods are used to obtain bacterial lysates — physical,
chemical and enzymatic, but some of them have a
number of disadvantages. Thus, physical methods
often lead to overheating of cellular structures, which
promotes denaturation and aggregation of proteins. The
use of aggressive substances in chemical lysis can pose
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method of bacterial disintegration is the hydrolysis of
cells by lytic enzymes, which destroy the polymer
structure of the peptidoglycan of cell walls. Lysozyme
is most often used for these purposes. However,
lysozyme has a certain spectrum of antibacterial action
and some bacteria are insensitive to it. In addition,
lysozyme is obtained from chicken egg protein and its
industrial use is not always justified. Therefore, the
search for new cheap but effective enzyme
preparations obtained by microbial synthesis is of
interest for use in biotechnological industries, in
particular, in the production of microbial lysates.
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Analysis of recent research and publications

Lactobacilli are important representatives of the
resident microflora of humans, which has a high
biotherapeutic potential [1,2]. They have antagonism to a
relatively wide range of conditionally pathogenic
microorganisms [3], participate in lactose metabolism [4],
affect cholesterol and mineral metabolism [5]. In
pathological conditions, lactobacilli maintain the balance
of steroid hormones [6], exhibit antioxidant [7,8],
antimutagenic [9] and anticarcinogenic properties [10].
Probiotics also actively affect the skin microbiome [11].

It is known that lysates derived from bacterial cells
contain a pool of cellular metabolic products and
fragments of cellular structures. Their main advantage
is immunostimulatory activity due to activation of
cellular and humoral immunity without the risk of
provoking inflammatory reactions [12]. In recent years,
lysos of lactobacilli have been actively used in
dermatocosmetology. This is due to the fact that they
are able to increase the protective function of the skin
and activate reparative processes in it [13,14]. Under
the action of lysates, there is a marked decrease in the
clinical sensitivity of the skin by reducing the
reactivity and accessibility of neurons to the external
stimulus [15]. There is strong evidence that lysates can
be safe and effective immunobiotics for the treatment
and prevention of eczema and other atopy [16].

Recently, the problem of dry skin or xeroderma
has become widespread among the population [17].
This is especially true during a pandemic, when
alcohol-based products are used for disinfection. They
not only dry out the skin, but also lead to disruption of
the skin microbiome, damage to the epidermal barrier,
atopy, inflammation, etc. The use of bacterial lysates as
ingredients in cosmetic products that reduce the
sensitivity of reactive skin, protect the skin barrier and
increase skin moisture may be especially relevant in
modern conditions. However, the evidence base for the
action of lysates in cosmetics is still insufficient [18]
and requires additional research..

At the present time, obtaining bacterial lysates is
carried out by disintegration of their cell walls by
various methods -  physical, chemical or
biological [19]. But there is no systematic approach in
the scientific literature regarding the effectiveness of
the methods of obtaining them. This is due to the fact
that the degree of disintegration of cells of
microorganisms depends, first of all, on the features of

the structure of their cell walls [ 20]. This fact does not
allow to choose the universal method of obtaining
bacterial lysates, but requires an individual approach to
each type of microorganisms separately.

The most popular method of destruction of bacterial
cells is hydrolysis by proteolytic enzymes that are able to
break down glycosidic and peptide bonds in their cell
wall. Lysozyme is most often used for these purposes.
There are data on the use of other proteolytic enzymes
[21-23]. Recently, the use of a combination of several
enzymes or a combination of several methods has been
practiced to obtain lysates [21,24]. Scientific studies have
shown that probiotics and their lysates have a large range
of biotherapeutic properties. However, the functional
activity of lysates depends on the nature of the lysed
bacteria and the method of their hydrolysis. This
necessitates the search for new hydrolyzing enzymes and
bioactive strains of bacteria for the development of
multifunctional ferment lysates on their basis.

The purpose of the work — obtaining and
characterization of fermentolysates of lactic acid
bacteria Lactobacillus genus for the creation of
cosmetics

The main objectives of the study:

— to determine the optimal conditions for
hydrolysis of lactobacilli cells when used as a lysing
agent of the enzyme preparation Cytal-RK;

— obtain a lysate of lactobacilli and investigate
its chemical composition;

— determine the effect of
hydration.

lysate on skin

Research materials and methods

The subject of the study were strains of
Lactobacillus lactic acid bacteria, the list of which is
shown in Table 1.

Lyophilized L. delbrueckii subsp bulgaricus LB86
cells were wused in the studies. To obtain
fermentolysates dry lytic enzyme preparation Cytal-Rk
G-10X (activity — 7000 U/g) was used, obtained from
the culture fluid of Streptomyces albus UN44 under
conditions of research fermentation on Department of
Industrial ~ Biotechnology Igor  Sikorsky  Kyiv
Polytechnic Institute. The reference preparation is
lysozyme from egg white (> 30,000 FIP-U/mg),
manufactured by Merck KGaA, Germany.

Table 1 — Test strains of Lactobacillus sp.

The name of the strain

Origin

. rhamnosus LB3 (IMB B-7038)

Non-commercial lactic acid products

. murinus DSM 20452

German Collection DSMZ Biological and enzyme

. delbrueckii subsp. bulgaricus LB86 (BKIIM B-5788)

Biological and enzyme preparations plant ENZIM

. acidophilus (C)

Non-commercial lactic acid products

. rhamnosus (C)

Institute Rossell INC, Canada

- ||

. delbrueckii subsp. bulgaricus LB51

DK Zabolotniy Institute of Microbiology and Virology,
NAS of Ukraine
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The reaction mixture included a suspension of lactic
acid bacteria cells (10° cells/ml) and Cytal-Rk with a
concentration of 100 mg/ml. The concentration of the
enzyme was chosen according to our own research.
Lysozyme with a concentration of 100 ug / ml was used
in control samples [25]. Cell lysis was performed under
the temperature optimum Cytal-Rk — 55°C [23] and the
temperature range of lysozyme [26].

The lytic sensitivity of LAB strains was
determined by the turbidimetric method on PEC-3 (10
mm cuvette, 540 nm wavelength) according to the
change of the optical density of the primary and final
samples and was calculated in % according to the
formula (1):

OD_5‘€»0 _ ODs-AO
OD% =" .100% O

init
where OD,% - cell lysis, %;
OD>? — the optical density of the cell suspension

init

before incubation;
oD% - the optical density of the cell suspension after

incubation.

Heat treatment of the lysate was performed by
autoclaving in the mode: 0.8 atm, 30 min. The protein
content in the lysates was investigated by colorimetric
method at a wavelength of 750 nm [27]. The content
and composition of nucleic acids were determined by
spectrophotometric method. The change in the
difference between the optical density of the
hydrolysates was measured at 270 nm (maximum
absorption of nucleic acids) and 290 nm (maximum
absorption of impurities) [28]. Determination of the
concentration of reducing sugars was determined by a
standardized ~ method: DSTU  5059: 2008
Confectionery. Methods for determining sugars. The
activity of acid formation was determined by a
standardized method: DSTU8550:2015 Milk and dairy
products. Ph measurement by potentiometric method.

The lysate was used as part of a cosmetic cream
base prepared from apricot kernel oil (Aroma-Zone) at
a concentration of 20%, with the addition of emulsifier
Olive 1000 (Aroma-Zone) at a concentration of 6.0%,
preservative Cosgard (Aroma-Zone) 0.6% and
distilled water. The concentration of lysate (by protein)
in the cream was 38.64 mg/ml. Cream base without
lysate (K1) was used as a comparison cream. The
cream base was applied to the skin of the left wrist and
the cream with lysate on the skin of the right wrist
twice a day — morning and evening. The study
involved 9 volunteers aged 18-20 years (6 girls and 3
boys) with irritated, dry skin (less than 30 CM units).
Measurement of skin moisture was performed before
applying the cream (control value (K,) after 2 hours,
48 hours and after 7 days. The level of hydration of the
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skin surface was determined by measuring the
electrical capacity of the stratum corneum using a
corneometer (Courage and Khazaka CM202PC,
Germany). The results were expressed in conventional
units (CM units) [29].To compare the hydration
estimates of the cream base and the lysate cream, the
mean difference points for the treated and untreated
areas of the skin at each time point were calculated.

Statistical data processing. All digital data
obtained was processed using Excel from Microsoft
Office-2010. The numerical data are presented as
arithmetic mean and standard error (M £ m).

Results of the research and their discussion

The complex lytic preparation Cytal-Rk contains a
group of enzymes glycosidases and peptidases, the
joint action of which leads to degradation of the cell
wall of bacteria [30]. To evaluate the efficacy of Cytal-
Pk, screening of its activity against 6 strains of lactic
acid bacteria (LAB), which were in the stationary
phase of growth, was conducted. Lysozyme was used
as a control (Fig. 1).

According to Figure 1, Enzymes also had a
different spectrum of action. Cytal-Rk was effective
against 5 cultures: L. rhamnosus LB3, L. murinus,
L. acidophilus (C), L. delbrueckii subsp. lactis LE,
L. delbrueckii subsp. bulgaricus LB86. Lysozyme had
advantages only in relation to the strain: L. rhamnosus
(C)The sensitivity of LAB to the effect of Cytal-Pk
varied within 30.0-39.7%. Sensitivity to lysozyme
ranged from 3.2-48.6%. Weak sensitivity of
lactobacilli to lysozyme has been reported in a number
of studies. It has been suggested that low sensitivity to
the enzyme of some strains of lactobacilli may be due
to the presence on the surface of their cell walls S-layer
that protects cells from damage [31,32].

Selective action of enzymes probably depended
not only on the peculiarities of the structure of the
enzymes, but also on the chemical nature of the cell
walls of lactobacilli The efficiency of hydrolysis is
largely determined by the conditions in which it is
carried out. Table 2 shows the effect of pH and
duration of hydrolysis on the activity of Cytal-Pk
against L. delbrueckii subsp. bulgaricus LB86, which
was selected to create a lysate based on its probiotic
properties [33].

The activity of the enzyme preparation was
manifested only at acidic and slightly acidic pH values
of 5.8-6.5. At pH values above 7.0, cell lysis did not
occur. Taking into account the optimal pH value, the
sensitivity of the cells to the action of the enzyme was
studied, depending on the age of the culture and the time
of hydrolysis. The results are presented in Table 3.
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Cell degradation level, %

Hlysozyme ucytal-Rk

Culture

Fig. 1. The lytic activity of cytal-Rk and lysozyme against Lactobacillus bacteria
(Age of culture — 24 hours, hydrolysis time — 60 minutes, t — 55°C)
1 - L. rhamnosus LB3, 2 — L. murinus, 3 — L. delbrueckii subsp. bulgaricus LB86, , 4 — L. acidophilus (C), 5- L.
delbrueckii subsp. lactis LE, 6 — L. rhamnosus (C)

Table 2 — Effect of pH on duration of hydrolysis on the activity of enzymatic lysis of L. delbrueckii subsp.
bulgaricus LB86 (n = 3, p<0.95)

Cell lysis activity, %
pH 60 min 120 min 180 min
6.0 29.1+0.54 35.3+0.54 39.4+0.54
7.0 0 0 0
8.0 0 0 0
DH,0 (pH 6.5) 30.6+0.43 34.5+0.43 40.1+0.43
DH,0 (pH 5.8.) 31.8+0.49 32.14 0.49 32.8+0.49

Table 3 — Sensitivity of L. delbrueckii subsp. bulgaricus LB86 to Cytal-Rk from the age of the culture and the time of
hydrolysis (n = 3, p<0.95)

Time of Cell lysis activity, (%) at the time, t (min)
cultivation of culture, h 60 min 120 min 180 min
__ Control 31.8+0.28 32.140.36 32.8+0.40
(primary conditions)

12 52.9+0.31 62.5+0.34 63.4+0.40

14 58.5+0.34 67.0+0.37 75.240.38

16 58.8+0.47 66.2+0.48 79.0+0.48

24 33.1+0.46 50.6+0.44 57.9+0.45

The maximum sensitivity to the enzyme preparation
of the cells was shown at 14-16 hours of growth and the
hydrolysis time of 180 min. Thus, to obtain
fermentolysates in the future, the optimal conditions
were observed: the age of culture 14-16 h, pH — 6.5,
temperature — 55°C, hydrolysis time — 180 min.

Figure 2 shows the lysis of the studied culture in
dynamics under primary conditions (culture age — 24 h,
pH — 5.8, hydrolysis time — 60 min) and optimized.
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Conducting lysis in the developed conditions
allowed to increase the hydrolysis of cells compared
with the initial in 2.2 times at 60 min of lysis, 2.1 times
at 120 min and 2.4 times at 180 min. Thus, it has been
shown that the enzyme preparation Cytal-Rk, under
optimal conditions, is an effective disintegrant that
allows to obtain hydrolysates with more than 70%
efficiency.

To obtain concentrated lysates, the hydrolysis of
the dried biomass of the strain L. delbrueckii subsp.
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bulgaricus LB86 was conducted. The sensitivity of dry
biomass cells was shown to be quite high and was
86,9+1,4% at 180 min of lysis (Table 4).

The chemical composition of the native culture
lysate and the lysate obtained on the basis of dry
biomass were evaluated before and after its heat
treatment. Heat treatment of lysate was carried out in
order to increase the shelf life. Data on protein content,
nucleic acids, reducing sugars and acidity of the
obtained lysates is presented in Table 4.

It was determined that lysates have pH values in the
range of 5.3740.10-6.32+0.11. This created favorable
conditions for their use in the composition of cosmetics,
because the value of the acidity of skin care products,
depending on the purpose of their use will have a pH
range of 4-9 [34]. The presence of proteins, reducing
acids, and nucleic acids was determined in living culture
lysates. Dry biomass lysates contained a much higher
proportion of proteins and reducing acids. The increase in

90 -

80 -

Cell lysis, %
w B w D ~
o o o o o
o]

N
o
!

=
o
!

60

H initial conditions

these substances in dry culture hydrolysates is associated
with the majority of hydrolyzed cells. But the content of
nucleic acids in them sharply decreased up to their full
absence in sterilized lysates.

Since nucleic acids have great potential for use in
cosmetic and cosmeceutical preparations [35], lysates
obtained from native culture L. delbrueckii subsp.
bulgaricus LB86. were used for further studies. Lysate
as a part of the cosmetic preparation was tested to
moisturize the skin of the hands. The results are
presented in Fig. 3.

The results show us that twice-daily application
of the cream with lysate has led to a significant
increase in skin moisture over time. As follows,
2 hours after application of the cream base with lysate
(K) on a skin the increase in moisture content was
1.7 times higher than when applying the cream-base
(K2).

120 180
u optimized conditions

t, min

Fig. 2. Enzymatic lysis of L. delbrueckii subsp. bulgaricus LB86 cells by the Cytal-Rk preparation under different

conditions (Load of microbial mass in the reaction mixture — 1x10° CFU/ml )

Table 4 — General chemical characteristics of hydrolysates

Cells Total . Reducing
Lysates hydrolysis, pH acidity, Pr;()t/i;?’ sugars, DI?AI R'\/lAi
% oT g ug/ml pg/m pg/m
Lysate from native
biomass, 79.60+ 6.32+ 30.0+ 38.64+ 134.0+ 58.2+ 60.5
10° cells/ml 0.37 0.11 2.0 3.6 6,0 1.49 +1.55
LVS""FIIC’(;?O‘QI’IE’/'%TE‘SS' 86.9+ 6.19+ 320+ | 1482+ | 6560+ | 04784+ | 0.4974
’ 14 0.08 3.0 9.0 8.5 0.33 +0.315
Sterilized lysate from dry
biomass, 86.9+ 5.73+ 31.0+ 168.0+ 616.0+ 0 0
1,5:10" cells/ml 1.4 0.10 2.1 6.0 7.8
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2 hours
cream base

48 hours

7 days
u cream base with lysate

Time

Fig. 3. The subtracting average of hands skin hydration estimates in the dynamics

After 48 hours the difference in moisture content
of the skin in the area of application of the cream base
with lysate (K) was 2.1 times higher, and after 7
days — 2.5 times higher than in the area of application
of the cream base (K1). The cream base also helped
to increase skin moisture by 2.6-3.7 CM units from
the initial value (Kg), depending on the duration of its
use. This is obviously due to the presence of apricot
kernel oil, which plays an important role in retaining
moisture and restoring the protective layer of the skin
due to the high content of linoleic acid. We do not
exclude that lysates, which contain a pool of
fragments of cellular structuresmay improve the
regulation of skin water metabolism by stimulating
the synthesis or activity of cellular aquaporins [36] or
to affect the content of components of the natural
moisturizing factor of the skin [15]. The effect of
lysates on skin moisture may be associated with the
restoration of skin barrier function by increasing the
expression of skin barrier proteins — loricrin and
filaggrin [37]. However, the mechanisms of action of
lactobacilli lysates and its effect on the skin condition
need further study.

Thus, the lysate of lactobacilli L. delbrueckii
subsp. bulgaricus LB86 in combination with apricot oil
can be a promising biologically active substance for
the creation of cosmetics with a moisturizing effect.
The obtained results are the basis for further research

to study the mechanisms of biotherapeutic action of
lysates on the skin in its various physiological states.

Conclusion

A method of producing hydrolysates based on
native cells of L. delbrueckii subsp. bulgaricus LB86
was created. With the load of the microbial mass in the
reaction suspension 1-10° cells/ml, the concentration of
the enzyme — 100 mg/ml, the age of culture 14-16 h,
the temperature 55°C, pH — 6.5 and the duration of the
hydrolysis of 180 min, cell destruction reached more
than 70%.

A comparative chemical analysis of lysates
obtained from cells that were in different physiological
states was performed. Sublimated cells have been
shown to be more sensitive to the enzyme complex and
contain significantly more protein and reducing sugars.
But lysates from native cells were more enriched in
nucleic acids.

It has been shown that lysates from native cultures
are an effective moisturizing ingredient for hand skin
cosmetics. The area of cream application which
contained lysate after 7 days showed the difference in
skin moisture. It is proved that the moisture level was
2.5 times higher than the control value. The data
obtained allows us to broaden our understanding of the
functional activity of lactobacillus lysates and to
determine the prospects of their use for cosmetic
products with targeted action.

References
1. Markowiak P, Slizewska K. Effects of Probiotics, Prebiotics, and Synbiotics on Human Health. Nutrients. 2017; 9(9):1021. DOI:

https://doi:org/10.3390/nu9091021

2. Oyetayo VO and Oyetayo FL. Potential of probiotics as biotherapeutic agentstargeting the innate immune system. African Journal of

Biotechnology 2005; 4(2):123-127.

Xapuosa Hayka i Texuosiorist / Food science and technology

37

Volume 15 Issue 4/ 2021


https://dx.doi.org/10.3390%2Fnu9091021

Bionpoyecu, x npodykmie, AP / Biological processes, biotechnology of food products, BAS

10.

11.

12.
13.

14.

15.
16.
17.
18.
19.
20.
22. Kapustian A, Cherno N. Komhinovanyi metod dezintehratsii mikrobialnoi biomasy. Naukovi pratsi Scientific Works. 2018; 81(2):4-11.
23.
24,
25.
26.
27.
29. Belozerskij A.D. Metody issledovanija nukleinovyh kislot. M.: Mir, 1980. 432s; 1980.
30.

31

32.
33.
34,
35.
36.

37.

Chidre Prabhurajeshwar, Revanasiddappa Kelmani Chandrakanth. Probiotic potential of Lactobacilli with antagonistic activity against
pathogenic strains: An in vitro validation for the production of inhibitory substances. Biomedical Journal. 2017; 40(5): 270-283. DOI:
https://doi:org/10.1016/j.bj.2017.06.008

Oak SJ, Jha R. The effects of probiotics in lactose intolerance: A systematic review. Critical Reviews in Food Science and Nutrition. 2019;
59(11):1675-1683DOI: https://doi.org/10.1080/10408398.2018.1425977

Song M, Park S, Lee H, Min B, Jung S, Park S, et al. Effect of Lactobacillus acidophilus NS1 on plasma cholesterol levels in diet-induced
obese mice. Journal of Dairy Science. 2015; 98(3):1492-1501. DOI: https://doi:org/ 10.3168/jds.2014-8586

Typlynska KV, Oriabinska LB, Karpenko OYa, Duhan OM, Horchakov VYu. Vplyv laktobakterii na steroidnyi profil zhinok z
pryhnichenym syntezom androheniv. Visnyk Natsionalnoho universytetu «Lvivska politekhnika». 2014; 787:281-288.

Oriabinska L, Dziuba O, Dugan O. Lactobacillus As producers of extracellular tannase. Biotechnologia Acta. 2018; 5(1):65-73. DOI:
https//doi.org/10.15407/biotech11.05.065

Klayraung S, Okonogi S. Antibacterial and antioxidant activities of acid and bile resistant strains of Lactobacillus fermentum isolated from
miang. Braz. J. Microb. 2009; 40(4): 757-766. DOI: https://doi:org/ 10.1590/S1517-83822009000400005

Duhan OM, Shynkarenko LM, Oriabinska LB, Starovoitova SO. Antymutahennaia diia preparatu Blasten. Naukovyi visnyk
Natsionalnoho hirnychoho universytetu. 2008; 4:77-81.

Saxami G, Karapetsas A, Lamprianidou E, Kotsianidis I, Chlichlia A, Tassou C et al. Two potential probiotic lactobacillus strains isolated
from olive microbiota exhibit adhesion and anti-proliferative effects in cancer cell lines. Journal of Functional Foods. 2016; 24: 461-471.
DOI: https://doi.org/10.1016/j.jff.2016.04.036

Tkachenko N, Chagarovskyi O, Dets N, Sevastyanova E, Lanzhenko L. “Living” and “Probiotic” cosmetics: modern view and defenitions.
Food Science and Technology. 2017; 11(4):90-100. DOI: https://doi.org/10.15673/fst.v11i4.735

Markova T. P., Chuvirov D. G. Bakterial'nye immunomoduljatory. RMZh. 2001; 9(16—17):703-706.

Lew LC and Liong MT. Bioactives from probiotics for dermal health: Functions and benefits, J Appl Microbiol. 2013; 114(5):241-53.
DOI: https://doi:org/ 10.1111/jam.12137

Reshma Sultana, Andrew J McBain, Catherine A O'Neill. Strain-dependent augmentation of tight-junction barrier function in human
primary epidermal keratinocytes by Lactobacillus and Bifidobacterium lysates. Appl. Environ. Microbiol. 2013; 79:4887-4894. DOI:
https://doi:org/ 10.1128/AEM.00982-13

Guéniche A, Bastie Ph, Ovigne J M, Kermici M, Courchay G, Chevalier V et al. Bifidobacterium longum lysate, a new ingredient for
reactive skin. Experimental Dermatology. 2010; 19:e1—e8. DOI: https://doi:org/ 10.1111/j.1600-0625.2009.00932.x

Crespo C. Bacterial Derivatives of Lactococcus lactis and Ectoin for Atopic Dermatitis: Dermal Compatibility and Cosmetic
Acceptability. Pharm Pharmacol Int J. 2017; 5(6):226-231. DOI: https://doi:org/ 10.15406/ppij.2017.05.00143

Luebberding S, Krueger N, Kerscher M Age-related changes in skin barrier function — Quantitative evaluation of 150 female subjects.
International Journal of Cosmetic Science. 2013; 35:183-190 DOI: https://doi:org/ 10.1111/ics.12024

Puebla-Barragan, Scarlett; Reid, Gregor. Probiotics in Cosmetic and Personal Care Produts: Trends and Challenges. Molecules. 2021;
26(5):1249. DOI: https://doi.org/10.3390/molecules26051249

Shehadul Islam M, Aryasomayajula A, Selvaganapathy PR. A Review on Macroscale and Microscale Cell Lysis Methods.
Micromachines. 2017; 8:83. DOI: https:// doi.org/10.3390/mi8030083

Chapot-Chartier MP, Kulakauskas S. Cell wall structure and function in lactic acid bacteria. Microb Cell Fact. 2014; 13(1):1-23.

Salazar, Oriana; Asenjo de Leuze, Juan; Biotechnology letters, 2007; 29(7):985-994, https://repositorio.uchile.cl/handle/2250/125019
ISSN: 0141-5492.

Babenko Ju.S., Orjabinskaja L.B Ispolzovanie fermentnogo preparata Act. recifensis var. lyticus 2435 na vydelenie membrannyh
preparatov iz kletok stafilokokka. Antibiotiki i himioterapija. 1988; 33(2):111-115.

Ananta E, Voigt D, Zenker M, Heinz V, Knorr D. Cellular injuries upon exposure of Escherichia coli and Lactobacillus rhamnosus to
high-intensity ultrasound. J. of Appl. Microbiol. 2005; 99(2):271-278. DOI: https://doi.org/10.1111/j.1365-2672.2005.02619.x

Brown WC, Sandine WE, Elliker PR. Lysis of lactic acid bacteria by lysozyme and ethylenediaminetetraacetic acid. J Bacteriol.1962;
83(3):697-698. doi:10.1128/jb.83.3.697-698.1962

Venkataramani S, Truntzer J, Coleman DR. Thermal stability of high concentration lysozyme across varying pH: A Fourier Transform
Infrared study. J Pharm Bioallied Sci. 2013; 5(2):148-153. doi:10.4103/0975-7406.111821

Lowry OH, Rosebrough NJ, Farr AL, Randall RJ. Protein measurement with the Folin reagent J. Biol. Chem. 1951; 193:265-275.

Constantin Maria-Magdalena, Poenaru Elena, Poenaru Calin, Constantin Traian. Skin Hydration Assessment through Modern
Non-Invasive Bioengineering Technologies. Maedica (Bucur). 2014; 9(1):33-38.

Todosiichuk T.S., Shynkarenko L.M., Khokker N. Doslidzhennia skladu komponentiv ta spetsyfichnosti kompleksu litychnoho fermentu
Streptomyces recifensis var. lyticus IMB Ac-5001.Naukovi visti NTUU «KPl». 2004;36(4):138-143.

Flaviana Bombarda de Andrade, Jair Caetano de Oliveira Marjorie Takei Yoshie Bruno Martini Guimardes Rafael Braga Gongalves
Waleska Dias Schwarcz About the authors Antimicrobial Activity and Synergism of Lactoferrin and Lysozyme Against. Cariogenic
Microorganisms. Brazilian Dental Journal. 2014; 25(2):165—169+ Doi: https://doi.org/10.1590/0103-64402013022570

Dias R, Vilas-Boas E, Campos FM, Hogg T, Couto JA. Activity of lysozyme on Lactobacillus hilgardii strains isolated from Port wine.
Food Microbiol. 2015; 49:6-11. DOI: https:// doi:10.1016/j.fm.2015.01.007

Starovoitova S.A., Oriabinska L.B., Horchakov V.lu., Duhan O.M. Antymutahenna aktyvnist molochnokyslykh bakterii. Naukovyi visnyk
Natsionalnoho ahrarnoho universytetu. 2008; 125:5.227-233

Klymyshyna S.O, Tsysnetska AV, Rachkevych LV. Farmatsevtychna kosmetolohiia. Ternopil:.\Volia, 2009.

Zakrewsky Michael, Kumar Sunny, Mitragotri Samir..Nucleic acid delivery into skin for the treatment of skin disease: proofs-of-concept,
potential  impact, and remaining challenges. J  Control Release. 2015 Dec 10; 219:445-456. DOI:
https://doi:org/ 10.1016/j.jconrel.2015.09.017

Akvaporiny kozhnyh pokrovov i ih rol' v transporte vody / Gozhenko A.l i dr. // Dermatovenerologija. Kosmetologija. Seksopatologija.
2008; 3-4(1):111-122.

Jung Ye-On, Jeong Haengdueng, Cho Yejin, Lee Eun-Ok, Jang Hye-Won, Kim Jinwook et al. Lysates of a Probiotic, Lactobacillus
rhamnosus, Can Improve Skin Barrier Function in a Reconstructed Human Epidermis Model. Int J Mol Sci. 2019 Sep; 20(17): 4289 DOI:
https://doi:org/ 10.3390/ijms20174289

Xapuosa Hayxka i Texuonorist / Food science and technology 38 Volume 15 Issue 4/ 2021


https://dx.doi.org/10.1016%2Fj.bj.2017.06.008
https://doi.org/10.1080/10408398.2018.1425977
https://doi.org/10.3168/jds.2014-8586
https://dx.doi.org/10.1590%2FS1517-83822009000400005
https://doi.org/10.1016/j.jff.2016.04.036
https://doi.org/10.15673/fst.v11i4.735
https://doi.org/10.1111/jam.12137
https://journals.asm.org/doi/10.1128/AEM.00982-13#con1
https://journals.asm.org/doi/10.1128/AEM.00982-13#con2
https://journals.asm.org/doi/10.1128/AEM.00982-13#con3
https://doi.org/10.1128/aem.00982-13
https://doi.org/10.1111/j.1600-0625.2009.00932.x
https://doi.org/10.15406/ppij.2017.05.00143
https://doi:org/
https://doi.org/10.1111/ics.12024
https://doi.org/10.3390/mi8030083
https://doi.org/10.1111/j.1365-2672.2005.02619.x
https://www.ncbi.nlm.nih.gov/pubmed/?term=CONSTANTIN%20MM%5BAuthor%5D&cauthor=true&cauthor_uid=25553123
https://www.ncbi.nlm.nih.gov/pubmed/?term=POENARU%20E%5BAuthor%5D&cauthor=true&cauthor_uid=25553123
https://www.ncbi.nlm.nih.gov/pubmed/?term=POENARU%20C%5BAuthor%5D&cauthor=true&cauthor_uid=25553123
https://www.ncbi.nlm.nih.gov/pubmed/?term=CONSTANTIN%20T%5BAuthor%5D&cauthor=true&cauthor_uid=25553123
https://www.ncbi.nlm.nih.gov/pubmed/?term=CONSTANTIN%20T%5BAuthor%5D&cauthor=true&cauthor_uid=25553123
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4268288/
https://doi.org/10.1590/0103-64402013022570
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zakrewsky%20M%5BAuthor%5D&cauthor=true&cauthor_uid=26385169
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kumar%20S%5BAuthor%5D&cauthor=true&cauthor_uid=26385169
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mitragotri%20S%5BAuthor%5D&cauthor=true&cauthor_uid=26385169
file:///C:/Users/Татьяна/Desktop/стаття/J%20Control%20Release.%202015%20Dec%2010;%20219:445–456
https://doi.org/10.1016/j.jconrel.2015.09.017
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jung%20YO%5BAuthor%5D&cauthor=true&cauthor_uid=31480681
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jeong%20H%5BAuthor%5D&cauthor=true&cauthor_uid=31480681
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cho%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=31480681
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lee%20EO%5BAuthor%5D&cauthor=true&cauthor_uid=31480681
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jang%20HW%5BAuthor%5D&cauthor=true&cauthor_uid=31480681
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kim%20J%5BAuthor%5D&cauthor=true&cauthor_uid=31480681
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6747158/
https://doi.org/10.3390/ijms20174289

bionpoyecu, x npodykmis, AP / Biological processes, biotechnology of food products, BAS

T'IIPOJIIBATU JAKTOBAKTEPIN TA iXHII BILIUB HA BOJIOT'ICTD IIKIPH

JL.B. Opsdincbka, KanauaaT 6i0JI0TiYHMX HAYK, HoleHT, E-mail: olanab9@gmail.com

T.3. Boraau, kanauaat 6i0JOTiYHMX HAyK, HoleHT, E-mail: tanyabg@ukr.net

T.C. Topociituyk, TOKTOp TEXHIYHUX HayK, mpod., B.0. Aekana, E-mail: todosiichuk.ts@gmail.com

Kadenpa npomucioBoi 6ioTexHomorii Ta 6iodapmarii

¢axynsreT bioTexHomorii 1 GioTexHIKH

HanionansHuii TexHIUHMH yHIBepcuTeT YKpainn “KuiBcbkuii noniTexHivHNH iHCTHTYT iMeHi [ropst Cikopchkoroy»
np. [epemorn, 37, m. Kuis, Ykpaina, 03056

Anortamisi. OcTaHHIM dYacoM IHTepec 1O Ji3aTiB JaKTOOaKTepili 3pocTae, a MOMKJIMBOCTI IXHBOTO BHUKOPHUCTAHHS
OXOIUTIOIOTh BCe OLfblIe cdep KUTTS JIOJUHE — MEAULHHY, IMyHONIPO]ITAKTHKY, KOCMETOJIOTII0, XapuoBy MPOMHCIIOBICTb.
V crarTi HaBeNEHO CIOCi0 OTpUMaHHs OaKkTepiajibHHUX JHi3aTiB MOJOYHOKHCIHX Gakrepiii p. Lactobacillus. Sk pyiiniBHUMIA
areHT BUKOPHCTaHO CyXWH JTWYHUH ¢epMeHTHHI mnpenapaT mutan-Pk I-10X, mo oTrpuMaHo B yMoOBax IOCITiTHOI
(bepMmenTarii 3 KyapTypanbHOi piquau Streptomyces albus UN44. KoMIuiekCHUIA IITHYHUI TIpenapaT uTai-PK MiCTHTh Tpymy
(hepMeHTIB TITiKO3WIa3 Ta MENTHA3, CIUTbHA Jis SKUX MPUBOIUTH JIO Jerpajalii KIITHHHOI CTIHKH IMTUPOKOTO KoJia OaKTepii.
[IpencrasiieHo OMIHKY e(EKTHBHOCTI BUKOPUCTAHHS IMUTAN-PK s Aerpajanii nmecTu mramMiB JlaktoOakrepiid. [lokazano, 1o
(epMeHT € eeKTUBHUM PYITHIBHEM 3ac000M 3a ONTHMaIbHUX YMOB. CTyIiHb Jerpagamnii KIITHH 3aexaia Bij ix BUay, yMOB
rigpomizy Ta ¢izuuHoro crany. Po3po0ieHo onTHMaibHI YMOBH OTPHUMAaHHS TiAPOJIi3aTiB Ha OCHOBI HATHBHHX Ta JiO(IIbHO
sucymenux kiuitud L. delbrueckii subsp. bulgaricus LB86. Ipu HaBaHTaKeHHI MiKpOOHOT MACH B PEAKI[IHHOMY CEPEIOBHIL —
1-10° KYO/Mn (mist HatrerAx kmitie) Ta 1-10%° KYO/Mi (st miodineHO BHCYLICHHX KITITHH) PyHHYBAHHS KIITHH ZOCATATO
maibke 80% Ta 90% BigmosigHo. OTpuMaHoO i3aTH Ha OCHOBI HatuBHEHX KiiTuH Lactobacillus delbrueckii subsp. bulgaricus
LB86 Ta mpoBeneHO ixHil MOpIBHUIBHUAN XiMiuHUH aHami3. [loka3aHo, mo cy0niMOBaHi KIITHHH, AKi Oyiau OLTBII UyTIMBUMHU
10 nii pepMEHTHOTO KOMIUIEKCY MicThiu Ounplie OUIKIB Ta penyKyrouumx IykKpiB. Jli3aTu 3 HATUBHHUX KIITHH Oyiau O
30aradyeHi HyKJIETHOBUMH KHCJIOTaMH. JIi3aT MONIOYHOKHMCIINX OaKTepii 3 HATUBHUX KJIITHH OyJIO TOCIIDKEHO Ha 3BOJIOXKEHHS
LIKipH pyK Mojoaux jozei BikoM 1820 poxis. IIpy BUKOpHCTaHHI JTi3aTy y CKJIaJi KPEMOBOI OCHOBH BiH CIPHSIB CyTTEBOMY
30UTBIIICHHIO PiBHSA TipaTallii IepMU pyK y MOPIBHSAHHI 3 KOHTPOJIBHOK KPEMOBO OCHOBOIO. Lle 103BOMsIE po3riisaaTy Jtizar
Lactobacillus delbrueckii subsp.bulgaricus LB86 sik mepcrieKTUBHHA IHTPEMi€HT IJIsi CTBOPEHHS KOCMETHYHHX 3aco0iB 3i
3BOJIOXKYBAJIBHOIO JI€I0.

Kuarouosi ciioBa: mizary, p. Lactobacillus, ¢pepmenrariBHa fe3inTerpaisi, KOCMETHKA, 3BOJIOXKEHHS IIKIpH.
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