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Sapropel muds have a different chemical composition and provide the anti-inflammatory, desen-
sitizing effect, they protect the skin from destructive effects of free radicals, give the skin elasticity,
firmness and freshness, moisten the horny layer of the epidermis, improve cellular regeneration.
In order to use sapropel as part of masks the sapropel paste has been obtained by homogenization,
and its physical and chemical properties have been studied. The results of rheological studies have
found that the sapropel paste is a plastic mass and has good adhesive properties; therefore, it is a
promising raw material for use in the composition of cosmetic masks. The microbiological studies
have shown the need for using preservatives and the efficacy of conservative action of the mixture
of preservatives — 0.01% of nisin with 0.8% of germaben or 0.01% of nisin with 0.1% of euxyl K 100.

Sapropel muds, which have a unique composition,
effectively affect the functions of the whole organism
and, especially the skin. They possess the anti-inflam-
matory, anti-allergic action, protect the skin from de-
structive effects of free radicals, give it elasticity, firm-
ness and freshness. They also moisten the horny layer
of the epidermis, and improve cellular regeneration [4].

Cosmetic products on the basis of sapropel are pre-
sented by different forms, but the most often in the form
of masks (37.10%) and the natural raw material (15.70%)
[5]. Masks are products of an intensive effect, and it cau-
ses exactly the spread of masks among the preparations of
sapropel considering the diversity of the chemical com-
position and the pharmacological and cosmetic effects.
To provide masks with plasticity and better organolep-
tic properties (elimination of a specific soil odour, the
presence of small particles, the residues of plant life),
as well as to expand the range of sapropel masks with
the various pharmacological action (lifting, anti-cellulite,
antiseborrheic and anti-acne effect, etc.) it was propo-
sed to use one of the products of sapropel — the sapropel
paste for the base of masks.

The sapropel paste is a paste-like product of the na-
tural origin made of the lake sapropel, it contains bio-
logically active substances, and the complex of macro-
and microelements [6].

By appearance the sapropel paste is a homogenous
pasty mass of a dark brown colour with pH — 6.7, the
moisture content — 83%, and the content of organic sub-
stances — 76.63% [6].

However, the sapropel paste is a medium for develop-
ment of microorganisms, including anaerobic ones. The-
refore, the aim of our study was to substantiate experi-
mentally the choice of an effective preservative in the
composition of cosmetic masks with the sapropel paste to
prevent microbiological contamination and ensure their
stability.

Materials and Methods

The objects of the research were experimental sam-
ples of the sapropel paste taken from the Prybych de-
posit of the Volyn region: Sample 1 (paste of sapropel);
Sample 2 (paste of sapropel, 0.1% of nizin); Sample 3
(paste of sapropel, 0.01% of nizin, 0.8% of germaben);
Sample 4 (paste of sapropel, 0.01 of nizin, 0.1% of eu-
xyl K 100).

The experimental samples of the sapropel paste ob-
tained from the sapropel powder (the dry anhydrous pro-
duct obtained from the native (natural) sapropel) and water
by the method of cavitation with the speed from 100 to
3500 rpm for 30 min at the temperature of 50°C. Then
they were cooled to the temperature of 35-40°C, and
the preservatives were added.

For the sapropel paste the structural and mechanical
(rheologic) parameters were determined according to
the requirements of the SPhU (1.0, 2.2.10). The studies
were carried out on a Brookfild HB DV-PRO II rota-
tory viscometer (USA) using the adapter of the rotatory
type with coaxial cylinders (the spindle SS4-21 for the
chamber with the volume of 8.3 g) in the range of the
gradient of the shear rates from 3.0 to 93.0 ¢! [1].

For the comparative study of the effectiveness of pre-
servatives of the experimental samples of the sapropel
paste in the conditions in vitro the reference strains from
the American standard collection of the cultures of micro-
organisms such as Staphylococcus aureus ATSS 6538,
Pseudomonas aeruginosa ATSS 9027, Candida albicans
ATSS 10231 were used as the test-strains. In addition,
the studies of the effectiveness of preservatives against
sulphite reductive Clostridium perfringens ATSS 13124
were conducted. The purity of each culture of the mi-
croorganism was confirmed by the typical morphologi-
cal, tinctorial, cultural and biochemical properties.

In the experiments the one-day cultures of the abo-
vementioned microorganisms grown on the solid media —
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Table
The research results of the effectiveness of preservatives for the sapropel paste samples studied
Logarithmic reduction value
No. | Samples of sapropel | Test microorganism Culture The initial
control . . 2days | 7days | 14 days | 28 days
inoculation
S. aureus 7.71x10° 1.01 1.01 1.01 n/i n/i
P.aeruginosa 7.20x10° 1.03 1.01 1.01 n/i n/i
1 Paste of sapropel 2 - -
C. perfringens 2.80x10° 1.16 1.03 2.52 n/i n/i
C. albicans 1.43%10° 1.25 1.06 1.02 0.97 0.92
S. aureus 7.71x10° 1.01 1.18 2.09 2.20 n/i
5 Paste of sapropel, P. aeruginosa 7.20x10° 1.03 1.01 1.01 1.02 n/i
0.1% of nisin C. perfringens 2.80x10° 2.16 2.83 3.01 n/d n/d
C. albicans 1.43x10° 1.25 0.66 0.58 0.58 0.42
S. aureus 7.71x10° 1.01 2.01 2.15 3.20 n/i
Paste of sapropel, . 5
3 0.01% of nisin, 0.8% P aeruq/nosa 7.20x10 1.03 1.28 2.01 n/d n/d
of germaben C. perfringens 2.80x10° 2.10 2.93 3.21 3.49 n/d
C. albicans 1.43%x10° 1.25 2.07 2.92 n/d n/d
o c | S. aureus 7.71x10° 1.01 2.02 2.32 3.20 n/i
aste of sapropel, : 5
4 0.01% of nizin, 0.1% P aerugmosa 7.20x1 06 1.23 1.48 2.23 n/d n/d
of euxyl K 100 C. perfringens 2.80x10 2.21 2.68 291 3.18 n/d
C. albicans 1.43x10° 1.54 2.07 2.11 2.87 n/d
Note: ND - the viable cells of the test-organisms are not detected; NI - the number of the viable cells of microorganisms
does not increase.
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Fig. 1.The rheogram of the dependence of the yield stress (t,) on
the shear rate (Dr) of the sapropel paste.

meat-and-peptone agar (for bacteria), Wilson-Blair agar
(individually for clostridia) and Sabouraud agar (for
Candida albicans fungi) were used.

Each container with the test sample was inoculated
by the suspension that contained one of the test-strains
providing the microbial load of 105-10° CFU per 1 ml.
The samples were selected immediately after the inocu-
lation and at certain intervals indicated in the SPhU: in
2 days, 7 days, 14 days and 28 days. The effectiveness
of preservatives was studied according to the standard
methods of the SPhU by the logarithmic reduction value
of viable counts for the specific period after the inocula-
tion of samples [2].

Results and Discussion

According to the results of the rheological studies
the sapropel paste is a plastic mass, it has the ability to
a certain dilution in the physical effect (Fig. 1, 2) and
good adhesive properties.

The microbiological studies have shown that the sample
that does not contain antimicrobial preservatives (Sam-

Fig. 2. The dependence of the structural viscosity of the sapropel
paste (n, mPa - s) on the shear rate (Dr, ¢').

ple 1) has no antimicrobial action. It is proven by either
the increase in the number of viable cells (the Candida
genus fungi), or their constant level (Staphylococcus au-
reus, Pseudomonas aeruginosa, Clostridium perfringens)
for 28 days of the study (Table).

Introduction of nizin as a preservative into the com-
position of samples provided the effective antimicrobial
action against bacteria of Staphylococcus aureus and Clo-
stridium perfringens. At the same time introduction of
nisin did not provide protection of the samples against the
Candida genus fungi, and the efficiency against Pseu-
domonas aeruginosa was low (Sample 2).

A comparative study of the antimicrobial action of
the combinations of nisin and germaben, and nisin and
euxyl showed practically the absence of the difference
in the manifestation of the antimicrobial effect (Sam-
ples 3, 4). The combination of these preservatives pro-
vides the synergic effect of the antimicrobial action in
relation to the test-strains of bacteria (Staphylococcus
aureus, Pseudomonas aeruginosa, Clostridium perfrin-
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gens) and protection from the Candida genus fungi. The-
refore, these samples of the sapropel paste can be promi-
sing for developing the composition of the masks.

According to the analysis of the literary data con-
cerning the use in cosmetology and the results of studying
the chemical composition of sapropel the sapropel paste
is a promising raw material for creating masks with the
lifting, anti-cellulite, tonic, antiseborrheic and anti-acne
action.

To intensify the effectiveness of masks from the sap-
ropel paste a number of active substances, such as vege-
table oils (wheatgerm, apricot, castor, avocado, jojoba),
essential oils (orange, grapefruit, lemon, sage, rosemary,
pine, ylang ylang, bergamot, tea tree oil, verbena, myrrh,
peppermint), the extracts (flowers of chamomile, yar-
row, daisies, marigold, balm, nettle, ivy, cocoa, horse

chestnut, eucalyptus, ginkgo, calamus, sticktight, aloe
vera, hops, burdock) the extract of pepper, sodium hya-
luronate, proteins of wheat soy, triclosan, kaolin, zinc
oxide, glycerol, tocopheryl acetate, D-panthenol, were
introduced to their composition [3, 7].

CONCLUSIONS

1. The results of the study of rheological properties
have shown that the sapropel paste has a plastic structure
that is capable to rarefy with the physical impact and reco-
ver, and it indicates the presence of thixotropic properties.

2. To provide the conformity of the requirements of
the current normative documents for microbiological purity
and stability of the sapropel paste and masks during the
storage it is necessary to use the complex of preserva-
tives — 0.01% of nisin with 0.8% of germaben or 0.01%
of nisin with 0.1% of euxyl K 100.
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AOCNIAXEHHA 3 PO3POBKU CKITAQLY MACOK 3 CAINPOINACTOIO

0.€.Cmpyc, O.l.lelidepix, J1.d.Cunaeea

Knro4doei cnoea: canponacma,; Macku; MikpobionoaidHi 00CHiOXeHHS; KOHcepsaHmMu

Canpornienesi epsi3i Matomb pisHOMaHimHUU XiMiYHUU cknad ma eusiensoms rnpomu3anasbHy, 0eceH-
cubinisyrody dito, 3axuuarome WKIipy eid pytHieHOI Oil 8inbHUX padukariie, Hadatomb WKIpi enacmuy-
HOCmI, NPY)XXHOCMIi ma c8i>ocmi, 360/10XKy0mb po208Ul wap ernidepmicy, NoKpawyrms KimuHHy
pezeHepauiro. 3 Memoro 8UKopuUCcmaHHs 8 ckrnadi MacoK carpornesnto WIISIXOM 20MO2eHisauii ompu-
MaHa carporiacma ma 0ocnidxeHi i ¢hi3uKo-XiMiYHI eracmueocmi. 3a pesynibmamamu peosoaiyHuUx
docrnidxeHb 8CMaHoOBMEHO, WO carnpornacma € niaacmuyHo Macor ma mae 00bpi adze3usHi enac-
mueocmi, moMy € nepcreKmMu8HOK CUPOBUHO OJ1S1 BUKOPUCMAaHHS 8 CKadi KOCMEemUYHUX Macok.
MikpobionoeiyHumu O0CiOXXeHHSIMU roKa3aHi HeOOXiOHICMb 8UKOPUCMAaHHST KOHCEPB8aHMI8 ma eghek-
mueHicmb KoHcepasyto4oi dii cymiwi koHcepsaHmig 0,01% HisuHy 3 0,8% eepmabery ma 0,01% Hi3uHy

30,1% eykcuny K 100.

WCCNEOQOBAHMUA NO PASPABOTKE COCTABA MACOK C CAMPOINACTOM

O.E.Cmpyec, O.l.lelidepux, J1.®.Cunaeea

Knrodeesnble criosa: canpornacma,; Macku, Mukpobuoroaudyeckue uccredosaHusi; KOHcepeaHmebl
Canponenesbie eps3u umerom pasHoobpasHbIl xuMmu4deckuli cocmas u obriadarom rpomueosocna-
JniumernbHbIM, deceHcubunusupyrouwum delicmeueM, 3awuLiarom Koxy om paspyuumernsHoeo oel-
cmeusi c80b00HbIX padukaros, npudarm Koxe 351aCmuyHOCMb, Yrpy20CMb U CEEXECMb, Y8I1aXHsI-
tom poeosol criol anudepmuca, yriyduwarom KIemoyHyo peceHepayuro. C uesbro UConb308aHUs 8
cocmase MacoK carporiesisi ymem 2oMo2eHuU3ayuu rnosydyeHa canpornacma u uccrnedosaHbl ee u-
3uKo-xumuyeckue ceoticmsa. o pedynsmamam peorio2audecKkux uccredosaHuli ycmaHo8seHo, 4mo
cariporiacma siefisemcs rnnacmu4Hol maccol u obriadaem xopowumu ad2e3usHbIMU ceolicmeamu,
103Momy sieriiemcsi NepcrieKMueHbIM ChipbeM 07151 UCMOb308aHUS 8 COCMase KOCMemu4YecKux ma-
coK. Mukpobuonoau4eckumu uccriedo8aHusiMu riokasaHa Heobxo0uUMOCMb UCMO/Ib308aHUSI KOHCEP-
8aHmMo8 U 3¢hchekmusHOCMb KOHCcepaupyroweao delicmausi cmecu KoHcepsaHmos 0,01% Hu3uHa ¢
0,8% eepmabeHa u 0,01% HusuHa ¢ 0,1% aykcuna K 100.



