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Abstract. The food industry is a strategic industry that works quite steadily even during periods of economic crises, providing
food security to any state, and is a source of raw material for other industries with a high potential for development, for example, for
the production of cosmetics. The modern cosmetics market is represented by various cosmetic products, often expensive, but not al-
ways made from natural ingredients. Therefore, the search for the newest ingredients for the production of natural cosmetics on the
basis of domestic raw materials is an urgent task of the present. Ingredients from milk serum can be used for the production of natu-
ral cosmetics that in large quantities is obtained in milk processing enterprises and often remains unprocessed. Whey protein concen-
trations can be a source of short-chain peptides and free amino acids for the production of various cosmetic products. The process of
fermentolysis of serum proteins in nanofiltration concentrate KSB-65 with the content of dry matter of 20% using neutral peptidase
C from the domestic producer at a temperature of 40 °C with the duration of the process varying from 1 to 5 hours, the content of
peptidase — from 0,5 to 2,0 U/g. It is established that the optimal parameters of the fermentolysis of serum proteins in KSB-65 are as
follows: temperature 40 ° C, neutral peptidase C content —0.78 U/g, duration of fermentolysis — 3.17 hours. With optimal parameters
of the fermentolysis process, the hydrolyzate of the nanofiltration concentrate KSB-65 contains the maximum amount of short chain
peptides (57.03 mg/cm?®) and a high concentration of free amino acids (54.66 pg/cm®). Recommendations for the further use of se-
rum protein hydrolyzate obtained using the recommended optimal parameters of the enzyme production process from the nanofiltra-
tion concentrate KSB-65, in the manufacture of cosmetic products, including with anti-age effect, and hydrolyzates of proteins en-
riched with probiotic cultures of lactam bifidobacteria or their lysates.

Key words: food industry, cosmetics, short chain peptide, free amino acid, serum protein concentrate, peptidase, fermentolysis,
optimization, response surface.
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AHoTanis. XapyoBa MPOMHCIIOBICTh € CTPATETIYHOIO TANTY3310, KA TOCTATHHO CTaOLIBHO MPAIIIOE, HABITh Y IEPioAN eKOHOMI-
YHUX KpU3, 320€3Meuyr04r NpOA0BOIbYY Oe3meKy Oy Ib-5IKOl IepkaBH, a TAKOXK € JHKEPEJIOM CHPOBUHHHUX PECYPCIB JUIS 1HIINX Ta-
JTy3el TIPOMHUCIIOBOCTI, SIKi MAlOTh JOCTaTHHO BEJIMKHUH ITOTEHIIAT JUIS PO3BUTKY, HAIIPUKIIAM, /Ul BUPOOHHIITBA KOCMETHYHHX 3a-
co0iB. [Inst BUpOOHHMIITBA HATYPATBHOI KOCMETHKU MOXKYTh OYTH 3aCTOCOBaHI 1HTPEMIEHTH i3 MOJIOYHOI CHPOBATKH, SIKa Y 3HAYHUX
KIIBKOCTSIX OTPUMYETHCSI HA MOJIOKOIIEPEPOOHHX ITIIIPUEMCTBAX 1 4acTO 3aJIMIIAETHCS He nepepobneHoro. KonneHnTparu cuposart-
KOBHX OUIKIB MOXKYTb OyTH JDKEPENIOM KOPOTKOJIAHIIOTOBHX MENTHIIB Ta BUIBHUX aMiHOKHCIIOT JJI1 BUPOOHUITBA Pi3HUX KOCMe-
THYHHX NpoaykTiB. [IpoBeneHo npouec hepMeHTOI3y CHPOBAaTKOBHUX OLIKIB y HaHO(IbTpariiiHoMy koHneHTpati KCB-65 i3 Bmic-
TOM cyxux pedoBuH 20 % 3 BUKOpUCTaHHIM HeWTpanbHOi nentuaa3u C BiTYM3HSIHOTO BUpoOHHKa 3a TeMneparypu 40°C npu Bapi-
FOBaHHI TPUBAIOCTI Iporiecy Bix 1 o 5 roaus, BMicTy nentunasu — Big 0,5 10 2,0 on/r. BeraHoBieHO, 110 ONTUMANIFHAMH TTapaMe-
Tpamu mpouecy dpepMeHToni3y cupoBatkoBux 0ikiB y KCB-65 € HacTymHi: Temmeparypa 40 °C, BMicT HeliTpanpHOi entugasu C —
0,78 ox./r, TpuBamicTh GepMenTomNi3y — 3,17 ro. 3a ONTUMAIBPHUX MapaMeTpiB mpouecy GepMEHTOMI3Y TiApoi3aT HaHO(IIBTpa-
wiitroro konmentpary KCB-65 MiCTHTb MaKCHMAIIbHY KiTBKICTh KOPOTKOIAHIIOrOBHX IeNTHAIB (57,03 Mr/cM®) Ta BHCOKY KOHIICH-
TpALiIo BUTHHMX aMiHOKHCTOT (54,66 MKr/c®). Hamano pexoMeHmaLii oo MoJanbIIoro BUKOPUCTAHHS TiIpOTi3aTy CHPOBATKO-
BHX OUIKIB, OTPMMAHOIO 32 BUKOPYMCTAHHS PEKOMEH/IOBAHHMX ONTHMAIBHUX MAapaMeTpiB mpoluecy (pepMeHTONI3y i3 HaHOQLIbTpa-
wiiiHoro koHueHTpaty KCB-65, y BUpOOHHUIITBI KOCMETHYHHX 3aC00iB, y T.4. 3 anti-age e)eKToM, Ta Tipoii3aTiB OiIKiB, 30arave-
HHX MPOOIOTHYHUMH KYJIBTYPaMH JIAKTO- Ta Oidigodakrepiii abo ixHiMU J1i3aTaMu.

Ki1ro4oBi cj10Ba: xapuoBa POMHCIIOBICTb, KOCMETHKA, KOPOTKOJIAHLIOTOBUH NENTH, BUIbHA aMiHOKHCIIOTA, KOHLIEHTPAT CU-
POBaTKOBHUX OLIKIB, MENTHAA3a, PEPMEHTOJII3, ONITHMI3aLlisl, TOBEPXHS BiIKIHKY.
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Introduction. Formulation of the problem

The modern cosmetics market is represented by var-
ious cosmetic products, often expensive, but not always
effective and very rarely made of natural ingredients. In
today's world, natural and organic cosmetics are consid-
ered to be the best. Scientists from different countries
have forecast the growth of demand for natural cosmetics
in the beginning of the XXI century. Today one can af-
firm that their prognosis has been confirmed. Specialists
of cosmetic industry state annual increase of consumer
interest in natural cosmetics. Therefore, the search for the
newest ingredients for the production of natural and or-
ganic cosmetic products on the basis of domestic raw
materials is an actual task of the present [1-2].

For the production of natural cosmetics, ingredients
derived from milk whey, which in large quantities are ob-
tained in dairy processing plants, and often remains un-
processed, can be used. The most valuable component of
whey from the point of view of biological value are pro-
teins that do not contain the limited amino acids [3].
Whey proteins are a valuable source of arginine, histi-
dine, methionine, tryptophan and leucine, as well as short
chain peptides that have a positive effect on the condition
of the skin, hair and nails [3-6].

It is recommended to use milk products hydrolyzate
in cosmetics for better effect of the serum and its proteins
on the skin and hair [5-6].

Therefore, the substantiation of the parameters of
obtaining hydrolysates of serum proteins with high con-
tent of short-chain peptides on the basis of concentrates
produced by domestic dairy processing enterprises is an
actual task.

Analysis of recent research and publications

Analysis of statistical data showed that the produc-
tion of food products in Ukraine has a tendency to in-
crease. If in 2011 compared to 2010 in Odesa region pro-
duction was reduced by 16.7%, then in the period 2016-
2017, the growth of production volumes to the previous
year was 15.3% and 24.6% respectively, but the produc-
tion of goods by enterprises in other industries, including
the production of cosmetics, has a reverse trend [7].

Milk whey is a product of milk processing, which is
obtained in the production of cheese, casein, sour
cheese [3-4]. Studies show that the production of dairy
products for the period 2013-2017 in Odesa region is
quite stable: the production of fresh unfermented cheese,
grated cheese, blue cheese and other not melted cheese
increased in 2016 by 19.4%, in 2017 - by 17.5% com-
pared to the previous year [7]. Thus, whey, as a product
of milk processing, is an additional kind of dairy raw ma-
terial, which can be used for the production of various
goods, including cosmetic products [8]. Milk serum is
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now widely used for cosmetic purposes; It improves skin
and hair condition. Today you can find in stores a huge
number of cosmetics, which includes this raw
material [4-6, 9]. The production and marketing of cos-
metic products based on whey will increase the efficien-
cy of the activity and ensure the efficiency of the compa-
ny's operation, will ensure the competitiveness of the
company in implementing a moderate and soft transfor-
mation of the enterprise [8].

So, milk proteins and milk whey — the main compo-
nents of milk — are known for their softening, moisturiz-
ing, restorative, anti-allergenic and anti-inflammatory
properties. Due to the presence of biologically valuable
ingredients, milk proteins restore and soften sensitive
skin, protect it from the negative effects of the environ-
ment and promote equal pigmentation. Dairy proteins al-
so contribute to the active development of collagen,
keeping the skin fresh, smooth and young. In addition,
milk proteins have a good effect on the condition of the
hair, strengthening and restoring the hair shaft, and its
outer layer, which fills the hair with vital energy, enhanc-
es smoothness and shine [4-6,9].

Hydrolyzate of milk proteins is a biologically active
ingredient derived from milk proteins by the method of
protein fermentolysis. Hydrolyzed protein consists of
short chains of amino acids, the molecular weight of
which is 1.4-1.6 Da, which allows penetration into the
deep layers of the skin. Milk hydrolyzate is a true healing
elixir for irritated, damaged, dry skin [9]. This hypoaller-
genic product is suitable for sensitive and infant skin, and
high bioavailability allows to use it in instant healing
tools, moisturizing skin. Milk protein activates the
growth of new cells, contributing to the renewal of the
epidermis [4-6,9].

At the present stage of the development of the milk
processing industry, concentrates of serum proteins are
produced, which differ in protein content and the level of
demineralization. By content of protein they are divided
into KSB-45, KSB-50 and KSB-65; By the level of de-
mineralization, concentrates with 30%, 70% and 90% of
demineralization level are distinguished.

Today, domestic cheese-making enterprises produce
ultrafiltration and nanofiltration concentrates of serum
proteins [1]. The level of demineralization in concen-
trates of serum proteins produced by modern cheese-
making enterprises is 30 or 70%. For the production of
hydrolyzates it is advisable to use nanofiltration concen-
trates with a maximum content of protein — KSB-65 with
a demineralization level of 70% [1,9].

Proteases, (proteinases, proteolytic enzymes) are en-
zymes of the class of hydrolases that break down the pep-
tide bond between amino acids in proteins [3]. Proteases
are one of the most important industrial enzymes. Prote-
ases can be divided into two main groups: exopeptidases
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(cleavage of amino acids from the end of the peptide) and
endopeptidases (splitting peptide bonds within the pep-
tide chain). Endopeptidases have found a wider industrial
application than exopeptidases. Also, peptidases are clas-
sified according to the optimum pH of the enzyme (sour,
alkaline or neutral), according to the substrate specificity

(collagenase, keratinase, elastase, etc.), according to their

homology with well-studied proteins (trypsin-like, pep-

sin-like).

Depending on the type of protease, the scope of their
application is different. In the food industry, neutral pro-
tease is used for the hydrolysis of milk, meat and soy
proteins [3].

Enzyme products for the foreign-made food industry
of such enterprises as Palma Group S.A. (Switzerland);
Novozymes (Denmark); Alland & Robert (France) are
represented in the Ukrainian market. The cost of enzyme
products of these manufacturers varies from 102 to 650
UAH/100 g. The proteolytic enzymes of the domestic
producer — State Enterprise “Enzym” (Ladyzhyn city,
Ukraine) — are divided into alkaline, sour and neutral; the
cost of domestic proteases varies from 35 to 42
UAH/100 g.

Taking into account the cost of enzyme products, it
is expedient to use the neutral peptidase of the domestic
manufacturer for the fermentation of the nanofiltration
concentrate of serum proteins with a 70% level of de-
mineralization (KSB-65).

The purpose of the study is to optimize the param-
eters of fermentolysis of serum proteins in nanofiltration
concentrate KSB-65 using neutral peptidase.

Obijectives of the study:

— to carry out the process of fermentolysis of serum
proteins in a nanofiltration concentrate KSB-65 us-
ing neutral peptidase for various process parame-
ters;

—  to determine the content of short-chain peptides and
free amino acids in samples KSB-65 after fermen-
tolysis;

—  to determine the optimal parameters of the process
of fermentolysis of serum proteins in the nanofiltra-
tion concentrate KSB-65 by neutral peptidase;

—  provide recommendations for the further use of hy-
drolyzate of whey proteins obtained using the rec-
ommended optimal parameters of the fermentolysis
process.

methods that are aimed at modeling technological pro-
cesses and finding the relationships of experimental se-
ries of predictors in order to optimize the response func-
tion y (x, b), which in general is described by such a pol-
ynomial:

n n n-1 n
J(x.b)=by + Y bx + Y bx+> D bxx, . @)
1=l k=1 i=1 j=i+l

where X € R" — vector of variables, b — vector of
parameters.

Simulation and processing of experimental data
were performed in the software package Statistica 10
(StatSoft, Inc., USA).

In the course of fermentolysis, KSB-65 varied enzyme
content in the reaction mixture (from 0.5 to 2.0 U/g) and the
duration of fermentation (from 1 to 5 hours); The tempera-
ture of fermentation was accepted constant on recommenda-
tions of the manufacturer — 40°C. For fermentolysis of se-
rum proteins in a nanofiltration concentrate KSB-65, it was
reduced to a mass fraction of dry matter of 20% (such a
mass fraction of dry matter corresponds to their content in a
freshly prepared concentrate) in pasteurized water at a tem-
perature of 35-40°C and a solution of an enzyme with activ-
ity of 50 U/g. The renewed KSB-65 was heated to a temper-
ature of 40°C in a water bath, the required amount of the en-
zyme (according to the research plan) was added, fermen-
tolysis at 40°C for a predetermined time was carried out.

Upon completion of the fermentation, the enzyme
was inactivated by heat treatment of the samples in a wa-
ter bath at a temperature of 57°C for 2 min. Experimental
specimens were cooled to a temperature of 4-6 °C and
stored for further investigation in a cooled state at a tem-
perature of 4-6°C for no more than 24 hours. The content
of short-chain peptides (CP, mg/100 g) was determined
in the experimental samples according to the procedure
given in [13-15], and the free amino acids (BA, pg/100
g) according to [16].

Results of the research and their discussion

Research materials and methods

The following raw ingredients and materials were
used for research: the concentrate of serum proteins
KSB-65, which is produced at Additional Liability Part-
nership  “Zolotoniskyy ~ Maslorobnyy =~ Kombinat”
(“Zolotonosha oil plant”) (Zolotonosha town, Ukraine);
Neutral peptidase C, manufactured by “Enzym” (Lviv
city, Ukraine).

To optimize the regimen of fermentolysis of serum
protein concentrate with neutral peptidase, the methodol-
ogy of the surface response was used [10-12]. The indi-
cated method is a set of mathematical and statistical
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The criteria for optimizing the parameters of fer-
mentolysis of serum proteins in the nanofiltration con-
centrate KSB-65 were selected from the content of short-
chain peptides (CP, mg/cm?®) and free amino acids (BA,
ug/cm®). Independent factors that varied in the experi-
ment were the concentration of the enzyme (C,, U/g) and
the duration of fermentolysis (DF, year). To simulate and
optimize the parameters of fermentolysis, a function of
response which has the form of a polynomial of the sec-
ond degree was selected:

Cep =bo+ by - Cet byy - C2+ by~ DF +

+ by DF*+ by, Ci- DF, @)
Cpa=bo+by- Cet gy - C2+
+b2'DF+b22'DFZ+b12'Cf'DF1 (3)

where by — constant; C, — concentration of the en-
zyme; DF — duration of fermentolysis; by, b1, by, by, b1o
— coefficients for each element of the polynomial.
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The research used a central composite rotatable
plan [10]. The choice of levels and intervals for variation
of factors was carried out according to the recommenda-
tions of the manufacturer of the enzyme; the concentra-
tion of the enzyme varied within the range of 0.5-2.0
units/g; time of fermentolysis — from 1 to 5 hours.

The matrix of planning and the experimental values of
the response functions are presented in Table 1. To reduce
the influence of systematic errors caused by external condi-
tions, the sequence of experiments was randomized.

To verify the significance of the regression coefficients
(2), (3), Pareto charts were constructed, which are presented
inFig. 1 (L — linear effect, Q — quadratic effect).

Table 1 — Planning Matrix and Response Functions

Experiment Mass fraction Duration The content of short | The content of free
P No of enzyme of fermentation chain peptides in the amino acids in the
codedvalue [ U/g | codedvalue [ hours | sample (CP), mg/cm® | sample (VA), pg/cm®

1 -1 0.72 -1 1.6 54.7 28.5

2 —\2 0.50 0 3.0 57.0 66.0

3 -1 0.72 +1 4.4 56.2 49.5

4 0 1.25 2 5.0 54.4 58.5

5 +1 1.78 +1 4.4 56.3 57.0

6 +\2 2.00 0 3.0 53.7 72.0

7 +1 1.78 -1 1.6 51.0 34.5

8 0 1.25 —\2 1.0 52.3 57.0

9 0 1.25 0 3.0 56.7 60.0

10 0 1.25 0 3.0 56.5 55.5

11 0 1.25 0 3.0 56.6 56.25

12 0 1.25 0 3.0 56.1 56.25
DF, h (Q) 1-12,57 (2) DF, h (L) Izs.s

(2) DF, h(L) 111,136 DF, h (Q) 14,654
(1) EC, unit/g(L) -9,442 (1) EC, unit/g (L) 11,762
1LHa2L 6,138 1LHa2L 4,480
EC, unit/g (Q) -4,453 EC, unit/g (Q) 1,429
p=0.05 p=0,05

Evaluation of the effect
(absolute value)

a)

Evaluation of the effect
(absolute value)

b)

Fig. 1. Pareto chart to verify the significance of the coefficients:
a—regression (2); b — regression (3)

In the indicated Pareto charts (Figure 1), standardized
coefficients are sorted by absolute values. Analysis of data
in Fig. 1a shows that all coefficients in regression (2) are
significant, since the rating columns cross the vertical line,
which is a 95% confidence probability. In regression (3),
the quadratic content of the enzyme is insignificant, since
the column of the indicated effect does not cross the vertical
line, which is a 95% confidence probability (Fig. 1b), there-
fore the specified regression member was eliminated from
regression (3). The obtained equations with calculated coef-
ficients have the form:

Cep =51,174- 0,940 - C.—1,940 - C> +
+3,905 - DF - 0,773 -DF? + 1,280 - C, - DF, (4)
Cpa=28,141- 0,758 - C, + 12,964 - DF —

— 1,856 - DF*+ 1,887 - C, - DF, 5)

The adequacy of the developed models (4) and (5)
was verified by the method of dispersion analysis. Its re-
sults, in particular, significance of the determination co-
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efficients is close to one (for model (4) R? = 0.943 and
R?dj = 0.896, for model (5) R? = 0.979 and R?adj =
0.967), and the lack of consistency (for all models the
significance level of this index p> 0.05) indicate that the
models adequately describe the experiment.

The described polynomials (4) and (5) combined ef-
fects of the enzyme concentration (C,, U/g) and the duration
of fermentation (DF, h) on the content of short chain pep-
tides (CP, mg/cm®) and free amino acids (BA, pg/em?) in
graphic form are presented in Fig. 2 and Fig. 3, respectively.

With an increase in the enzyme content in the reac-
tion mixture from 0.50 to 0.78 U/g and with an increase
in the duration of fermentolysis from 1.0 to 3.17 hours
the mass concentration of short-chain peptides with a
molecular weight of 1.4-1.6 Da is increased from 54.02
to 57.03 mg/cm® (Fig. 2). Further increase in the content
of peptidase and the extension of the duration of fermen-
tolysis does not contribute to increasing the mass concen-

Volume 12 Issue 4/ 2018




bionpoyecu, 6iomexHonozia xapyosux npodykmis / Bioprocesses, biotechnology of food products

tration of short chain peptides, which is probably due to
their subsequent hydrolysis to free amino acids.

The minimum content of short-chain peptides
(46,51 mg/cm®) is noted at the maximum concentration of
peptidase in the reaction mixture (2.0 U/g) and the mini-
mum duration of the fermentolysis process (1.0 hour). Even
the extension of the duration of fermentolysis to 5.0 hours
at a maximum concentration of peptidase, provides a mass
concentration of short chain peptides of 54.53 mg/cm’
(Fig. 2), which is less than the maximum value.

According to the parameters for which we note the
maximum mass concentration of short-chain peptides,
the content of free amino acids is 54.66 pg/cm?® (Fig. 3),
which is less than their maximum content under the cho-
sen conditions of the experiment. However, short-chain
peptides, which are the source of histidine and lysine, can
penetrate deeply into the epidermis and provide these ef-
fects [17], are more important for activating the produc-
tion of collagen and mucopolysaccharides of the skin, in-
creasing its elasticity, activating fibroblasts, strengthen-
ing the skin and the disappearance of deep wrinkles [17].

Therefore, the optimum parameters of the process of
fermentation of proteins in nanofiltration serum concen-

£ 2
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trate KSB-65 are as follows: temperature 40 °C, neutral
peptidase C content — 0.78 U/g, duration of fermentoly-
sis—3.17 hours.

The hydrolysate of whey proteins obtained using the
recommended optimal parameters of the fermentolysis
process can be used directly for the production of cos-
metics (anti-age cream, serums, masks, scrubs, sham-
poos, body lotions and hair, body gels, etc. [1]) subject to
receiving it at a cosmetic company.

If the indicated hydrolyzate of whey proteins is ex-
pected to be obtained in a dairy processing plant, it will
become a semi-finished product for obtaining dry hy-
drolysates of whey proteins, obtained by lyophilic drying
followed by gamma sterilization in the container. In addi-
tion, the resulting hydrolyzate can be a raw material for
subsequent hydrolysis of proteins using fermentation
compositions from cultures of lactose bifidobacteria, incl.
probiotic, in order to obtain dry concentrates of short-
chain peptides, free amino acids enriched with viable cul-
tures of probiotics obtained by lyophilic drying, or their
lysates (using gamma sterilization) [18-20].
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Fig. 2. Dependence of the content of short-chain peptides (CP, mg/cm?®) on the mass fraction of the enzyme (C., U/g) and
the duration of fermentation (DF, hours)
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Fig. 3. Dependence of the content of free amino acids (BA, pg/cm®) of the mass fraction of the enzyme (C., U/g)
and duration of fermentation (DF, h)

Xapuosa Hayka i Texsonorist / Food science and technology

22

Volume 12 Issue 4/ 2018



bionpoyecu, 6iomexHonozia xapyosux npodykmie / Bioprocesses, biotechnology of food products

The mass concentration of free amino acids in the
reaction mixture increases with an increase in the content
of peptidase from 0.5 to 2.0 U/g and an extension of the
duration of fermentolysis from 1.0 to 5.0 hours from
39.81 t0 63.92 pg/em® (Fig. 3). The maximum concentra-
tion of free amino acids is achieved with maximum con-
tent in the reaction mixture of the enzyme and the dura-
tion of the fermentolysis for 5 hours.

Increasing content of free amino acids with increas-
ing enzyme concentration and lengthening the duration
of fermentolysis is probably due to the fact that parallel
to the cleavage of free amino acids from the serum pro-
teins, the breakdown of the newly formed short chain
peptides in the reaction mixture with the formation of
free amino acids is evident, as evidenced by a decrease in
the content of CP at the content of the enzyme more than
0.78 U/g and duration of fermentolysis over 3.17 hours

(Fig. 2).

Conclusions

1. The research of manufacture of the food industry
products, including dairy products, has been conducted,
and it is substantiated that whey, as a product of milk
processing, is an additional kind of dairy raw material,
which can be used for the manufacture of various prod-
ucts, including cosmetics, the production and sale of
which will contribute to ensuring the efficiency of the

functioning and competitiveness of the enterprise, includ-
ing by the transformation of its activities.

2. The process of fermentolysis of serum proteins in
a nanofiltration concentrate KSB-65 with a dry matter
content of 20% using neutral peptidase C at a tempera-
ture of 40°C with a variation in the duration of the pro-
cess from 1 to 5 hours, the content of peptidase — from
0.5t0 2.0 U/g.

3. The content of short-chain peptides and free ami-
no acids in samples of KSB-65 nanofiltration concentrate
after fermentolysis according to selected parameters was
determined. It is concluded that the optimum parameters
of the fermentolysis of serum proteins in the nanofiltra-
tion concentrate KSB-65 by neutral peptidase C are as
follows: temperature 40°C, neutral peptidase C content —
0.78 Ulg, duration of fermentolysis — 3.17 hours. With
optimal parameters of the fermentolysis process, the hy-
drolyzate of the nanofiltration concentrate KSB-65 con-
tains the maximum amount of short chain peptides
(57.03 mg/cm®) and a high concentration of free amino
acids (54.66 pg/cm®).

4. Recommendations for the further use of serum
protein hydrolyzate obtained using the recommended op-
timal parameters of the fermentolysis process from the
KSB-65 nanofiltration concentrate, in the production of
cosmetics and hydrolysates of proteins enriched with
probiotic cultures of lactose bifidobacteria or their lysates
were given.
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