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Since 2015 snail culture of species Helix aspersa Miiller have been successfully
introduced into Ukrainian farming. Snail mucus contains biologically active
components that determine its widespread using in pharmaceutical and cosmetic
products. In this work, the moisture content (98,43+0,2%) and pH = 8.2%0,1 in the
snail mucus obtained from a farm company, were determined. The water-soluble
fraction presence of complex proteins was determined by the biuret test, the obtained
index was found to be 23.2 g/L. Experiment results are important for improving the
lyophilic drying technology of mucus and further targeted applying of product.
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Introduction. Snail mucus has been used in medicine since ancient times for
burn injuries and different diseases treatment. Research on land helixes secretions has
confirmed that the mucus contains a unique ingredients combination with beneficial
and therapeutic qualities for human skin. Some investigators then also reviewed the
pharmacological activities of the land snail Helix pomatia mucus, such as mucolytic
activity, its inhibiting effect on pathogenic bacteria and spasmolytic activity in the
respiratory tract. The authors concluded that the effect of helix extract on the trachea
is partially related to the release of a relaxant prostaglandin, but its cellular origin
within the pulmonary tract remains to be determined [1]. The various chemical

components of Helix can also be analyzed using enzyme procedures thus revealing:



more than 30 enzymes within the digestive mucus and several enzymes within the
pancreostomach, the muscle, and lymphatic fluid [2].

Using an anion-exchange column chromatograpgy the different
glycosaminoglycans were identified containing uronic acid, hexosamine and sulfate
was shown to be present in helix mucus [3]. Such components are important ones for
using in burn injury therapy and cosmetology for moisturizing and soothing effect.
Other useful components of snail mucus, that are used in cosmetic products, are
allantoin and glycolic acid [4]. Due to research in vitro impact of mucus extract on
fibroblast cultures, has been found that compounds of Helix complex are lacked of
cytotoxicity, protect cells from apoptosis and, that is more important, was are able to
significantly induce cell proliferation and migration through direct and indirect
mechanisms. Such effects were associated to morphological changes, cytoskeleton
reorganization and release of cytokines in mammalian fibroblasts [5]. Snail mucus in
quantities from 5% to 50 have also used in special device “socks” for preventing,
treating and curing ulcers on a diabetic foot. A gauze soaked by the mixture, that can
be formed as a cream or a gel and shaped as a bandage or sock to be applied over
ulcerous wounds or other skin-like conditions. Mentioned composition also contains
natural extracts such as marigold (calendula) extract, propolis and vegetable oils.
Based on such content it was preparing a medicine or device for prevention or
treatment illnesses of ulcers or poor prognosis wounds caused by metabolic diseases
such as diabetes, gout, Lesch Nyhan Syndrome or other conditions to the skin,
including keratosis and onychomycosis [6].

Helix aspersa Miiller is one of edible land snail species, which is wide breeding
in agriculture. It is also known as «small grey snail» or French «petit gris escargoty.
H. aspersa 1s native habitant of to the shores of the Mediterranean and up the coast of
Spain and France. In the early 19th century the French brought this snail into
California, where it has become a serious pest. These snails are now common
throughout the United States. It was introduced into several Eastern and Gulf states
even before 1850 and, later introduced into other countries such as Australia, South

Africa, New Zealand, Mexico, and Argentina. H. aspersa has a life span of 2 to 5
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years. This species is more adaptable to different climates and conditions than many
snails, and is found in woods, fields, sand dunes, and gardens. This adaptability not
only increases species range, but it also makes their farming easier and less risky. In
Europe, recent annual consumption of snails is about 100 000 tons. These mollusks
are consumed in many countries but mainly in France (about 40000 tonns/year) and
Italy (about 6000 tonns/year). Snail meat is very low in fat (0.5 to 0.8%) and
relatively low in calories (60-80 cal/100 g), but has a biological high value of protein
(12-16%) minerals (1.5%) and nitrogen (2.5%) [7].

In 2015, the first snail farm opened in Ukraine. Production was, and remains,
almost entirely for export, there being no consumer market for snails in the country.
In 2020 Ukraine had more the 400 farms. Export was decimated in 2020, however, by
quarantine lockdowns related to the COVID-19 pandemic. Thus, a most of farm
companies is redirected their production on obtaining snail mucus as demanded
ingredient for modern cosmetic industry. Snail mucus are collected, settled, filtrated,
concentrated and lyophilized at low temperature under vacuum evaporation.

The aim of current research is analysis of native mucus samples collected in one
Ukrainian breeding farm on physical chemical properties (pH, water content) and
content of water soluble proteins. Mentioned parameters are valuable for estimation
of native mucus quality and optimization of its conservation technology and storage.

Material and methods. Native mucus collected on a snail farm was freezing
(-19 °C for 48 h) for preventing product deterioration. Before test conduction the
mucus samples were defrosted and immediately used. For estimation of protein
concentration the thawed mucus and mucus conserved in ethanol solution (1:1) have
been used.

Estimation of water content and pH of mucus

The water content was determined by drying the samples in glass boxes placed
on laboratory hot air oven (+105 °C) to constant weight.

pH measurement were carried out on the pH meter 150-MI with glass electrode.
Device was calibrated by line of standart buffer solutions with known hydrogen ion

activity before experiment.



All testing were conducted in five replication for obtaining representative
results.

Analysis of water soluble protein fraction

The biuret reagents diagnostic set for protein content in blood serum estimation
produced by Genesis LLC (Ukraine) has been used. According to instructions, the
ampoule with sterile albumin solution was opened and gradual line of solution in
concentration, such as 40 g/L, 60 g/L, 80 g/L, 100 g/L was prepared. All these
solutions were mixed with biuret reagent; optical density (D) was measured using
photoelectric concentration colorimeter (CPC-2), quartz cuvettes with 1 cm optical
path length at light wavelength of 540 nm. Calibration graph was created on the
obtaining results (fig 1).
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Fig. 1. Optical density of albumin solution for calibration graph

Linear calibration graph is described by a equation:
y=141,18 x- 2,178

This equation we used for calculation of water-soluble protein concentration
after measures optical density of samples with biuret reagent + mucus prepared
according the instructions.

Next step was preparing mixed solutions of mucus and biuret reagent.
According to instruction of Genesis LLC diagnostic set it was necessary to add 2 ml

of snail mucus to 0.04 ml (40 ul) of biuret reagent. Unfortunately, snail mucus had a
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thick viscous consistency and it was difficult to quantitatively transfer the amount of
mucus with a capillary micropipette. As a result, several samples of thawed mucus
and one sample mucus in ethanol were prepared:
- three samples (Ne 1, Ne 2, Neo 3) according to the standard scheme: 2 ml of
reagent + = 0.04 ml of mucus;
- one sample (Ne 4), in a large test tube, where the reagents were increased x 12.5,
times, as to 25 ml of biuret reagent was added 0.5 ml of mucus;
- mucus in ethanol (sample Ne 5) as biuret reagent (2 ml) and 0.04 ml of mucus in
ethanol.
Color variety of solutions from blue to violet is depending on different protein

content inside (fig 2).

Fig. 2. Cuvette on the left with pure biuret reagent; cuvette on the right -
biuret reagent + mucus from a large test tube (sample Ne 4); photo background

is calibration solutions (albumin in different concentrations + biuret reagent)

Results and discussion. Experimental results of water content in mucus are

presented in table 1.



Water content in mucus samples

No mucus mass | mucus mass after 11
sami)le before drying hour drying at water content, %
(®) 105°C (g)

1 30.8269 0.489 98.41

2 30.7678 0.4933 98.40

3 31.235 0.4899 98.43

4 30.9522 0.4789 98.45

5 30.2413 0.4721 98.44

So, the middle value of water content mucus is 98,43+0,2 %.

Table 1

Series pH measurements of mucus and their correction according to the

calibration graph showed that the average value is pH = 8,2+0,1.

Results of optical density and calculation of protein concentration according

equation presented in

table 2.

Protein content in mucus measured by biuret test

Ne sample Optical density value Protein concentration (g / L)
1 0,115 14.1
2 0,12 14.8
3 0,1 11.9
4 0,18 23.2
5 0,1 11.9

Table 2

Snail mucus has a complex fractional composition and low solubility of some

glycoprotein fraction, which can be explained primarily by their high molecular

weight. Features of micro quantitative analysis significantly affect the accuracy of

measurement. Thus, as final results we taking into account the sample Ne 4, where 0.5

ml of mucus was analyzed: the content of water-soluble fraction of protein and

peptide components in the native mucus frozen at -18°C and thawed up to +20 °C is

23.2 g/L. Ethyl alcohol is a more polar solvent than water, but we obtained close

results for sample Ne 5 to samples Ne 1-3. So, we assume the feasibility of using an
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alcoholic solution of mucus in the composition of future cosmetics or pharmacy
combining with native mucus.

All obtained result of physicochemical parameters and protein content will be
used for optimization of technology for mucus storage and preservation for further

applying in cosmetic and medicine products.
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Kynemypy pasnuxa Helix aspersa Miiller 3 2015 poky akmueno enposadrcyoms
8 YVKpaincbke epmepcvke eocnooapcmeo. Cnuz pasiuxa micmums 0i0N02TYHO
AKMUBHI  KOMNOHeHmu, SKi 00YMOGII0IOMb 1020 UWUPOKe 3ACMOCY8AHHA 8
Gapmayesemuuniti i KocmMemuuHitl npooykyii. B Oawmiti pobomi 6usHaueno emicm
gonocu (98,43+0,2%) ma pH = 8,2+0,1 6 namugnomy ciuzi pasiuxa, sKuu 0y10
00epoHcano 6i0 GIMYUHAHO20 8UPOOHUKA. biypemoeum memooom eusHayeHo emicm
B000PO3YUHHOT Dpakyii ckiaouux OLIKie, o0depicanuli NokazHuxk ckias 23,2 2/n.
Buznaueni napamempu € sadxciusumu O0isi YOOCKOHANEHHS MEXHO02I Ai0PinbH020
BUCYULYBAHHSL CTIUZY MA NOOAILULO20 YLTLOBO2O BUKOPUCTNAHHS NPOOYKMY.

Knrwouoei cnosa: cnmuz, Helix aspersa, emicm onocu, pH, 6iypemosum mecm
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Kynomypy yaumxu Helix aspersa Miiller ¢ 2015 2o0a akmueno evlpawusarom
pepmepckue xozaicmea Yxpaumvi. Cauzv YIumku cooepicum OUOLO0SULeCcKU
AKMUBHbIE KOMNOHEHMbl, KOmMopble 00YCl08IUBAIOM €20 WUPOKOe NpUMEHeHUe 8
Gapmayeemuueckoi u Kocmemuuyeckou npoodykyuu. B npeocmasenennou pabome
onpedeneno coodepoicanue enazu (98,43+0,2%) u pH = 8,2+0,1 6 namusroii ciusu,
NOJYYEHHOU Om  OmeyecmeeHHo20 npouzgooumens. buypemosvim memooom
onpedeieHo  cooepiicanue  8000OPACMBOPUMOU  (PPAKYUU  CIOJNHCHBIX — 0ENKO8,
noayueHuslll noxazamensv cocmasun 23,2 2/1. Onpeoenennvie napamempsvl 8AN*CHG
07151 YCOBEPULEHCMBOBANHUSI MEXHOI02UU TUODUNLHOU CYWIKU CIU3U U OaTbHeUue2o
Yeneeo20 UCNONb308AHUSA NPOOYKMA.

Knrwoueswie cnosa: cnusb, Helix aspersa, cooepocanue énaeu, pH, ouypemoswiii

mecm



