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A diverse composition of sapropels allows to use them successfully in cosmetology. Sapropelic thera-
peutic muds exhibit the anti-inflammatory and desensitizing effect, protect the body from the damag-
ing effects of free radicals, slow down the aging processes, give the skin freshness and elasticity,
improve the cell regeneration by 10%, moisturize and increase elasticity and thickness of the keratoid
layer of the epidermis. A wide range of indications for using sapropels demonstrates the importance
of their application for prevention and treatment of diseases, and the relevance and prospects for their
further studies to obtain new pharmaceuticals and cosmetics. When conducting research by the capil-
lary electrophoresis method the “Kapel’— 105/105 M” system with a positive polarity of a high voltage
source (the internal diameter of the capillary is 50 um, the full length of the capillary is 75 cm, the
effective length is 65 cm) equipped with a special software for personal computers was applied. The
amino acid composition of sapropel from Prybych deposits (Shatsky district, Volyn region) has been
studied. The presence of a number of amino acids in sapropel with the total content of more than 2%
has been found using capillary electrophoresis. Sapropel contains a vast amount of essential amino
acids (histidine, isoleucine, leucine, lysine, methionine, phenylalanine, threonine, tryptophan and va-
line) and a number of nonessential ones (alanine, arginine, glycine, proline and serine). Alanine,

ISSN 1562-7241

glycine, leucine, and isoleucine prevail in the mixture analyzed.

It is known that the treatment by sapropel improves
lymph and blood circulation, strengthens the vascular
wall and stimulates the function of the autonomic nervous
system. Sapropel stimulates metabolism in tissues, in-
creases the oxygen exchange, has a tonic effect and pro-
nounced antibacterial action, promotes activation of im-
mune reactions, increases the body’s resistance to diseases,
successfully controls the pathogenic microflora of the
mucous membranes, eliminates inflammation without
damaging of the useful microflora, etc. [3, 4].

A diverse composition of sapropels allows to use
them successfully in cosmetology. Sapropelic therapeu-
tic muds exhibit anti-inflammatory and desensitizing ef-
fect, protect the body from the damaging effects of free
radicals, slow down the aging processes, give the skin
freshness and elasticity, improve the cell regeneration
by 10%, moisturize and increase elasticity and thick-
ness of the keratoid layer of the epidermis [4].

A wide range of indications for using sapropels de-
monstrates the importance of their application for pre-
vention and treatment of diseases, and the relevance and
prospects for their further studies to obtain new phar-
maceuticals and cosmetics.

The aim of the study was to investigate the amino acid
composition of sapropel of Prybych deposits (Shatsky
district, Volyn region).

Materials and Methods

The study of anhydrous sapropel of Prybych deposits
(Shatsky district, Volyn region) was carried out in the
Laboratory of Feed Additives and Premixtures Control
at the State Scientific-Research Control Institute of Ve-
terinary Medicinal Products and Feed Additives in Lviv.

Currently for determination of amino acids chemi-
cal methods of research, the method of high perfor-
mance liquid chromatography are used, as well as the
method for separation of complex mixtures — capil-
lary electrophoresis, which allows analyzing ionic and
neutral components of various origin with a high effi-
ciency; its application has increased within the last two
decades [1, 11, 12].

Traditionally, capillary electrophoresis is compared
with high performance liquid chromatography since in
both methods separation takes place in a confined space
(capillary or column) involving the mobile liquid phase
(buffer or eluent), and for registration of signals the
similar principles for detection and software data pro-
cessing are applied [5, 9, 10].

The advantages of the capillary electrophoresis me-
thod are high efficiency of the sample separation; small
amounts of the samples to be analyzed, buffers, highly pure
and expensive organic solvents; the absence of columns
and sorbents; short-term investigation periods [6, 7, 8].

The capillary electrophoresis method has been suc-
cessfully applied for analysis of various substances (in-
organic and organic cations and anions, amino acids,
vitamins, dyes, proteins, etc.) and also for process con-
trol of production, incoming inspection of the raw ma-
terial, analysis of pharmaceuticals and food products, in
forensics, medicine, biochemistry, etc. [2].

The method is based on decomposition of the sam-
ples with acidic hydrolysis of amino acids into free
forms of phenylisothiocarbamide derivatives (PTC-de-
rivatives), their subsequent separation and quantitative
determination by capillary electrophoresis.
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Fig. 1. The electrophoregram of acid hydrolysate of the test sample of sapropel No.1 (amino acids in the order of peaks: arginine,
lysine, tyrosine, phenylalanine, histidine, leucine + isoleucine, methionine, valine, proline, threonine, serine, alanine, glycine).

In accordance with the guidelines of “Feed and feed
raw material. Determination of amino acids by capil-
lary electrophoresis using the capillary electrophoresis
system “Kapel’ — 105/105m” the method for determina-
tion of the mass fraction of such amino acids as argi-
nine, lysine, tyrosine, phenylalanine, histidine, leucine
and isoleucine (total), methionine, valine, proline, thre-
onine, serine, alanine, and glycine was developed.

When conducting research by the capillary electro-
phoresis method the “Kapel’— 105/105 M” system with
a positive polarity of a high voltage source (the internal
diameter of the capillary is 50 pm, the full length of
the capillary is 75 cm, the effective length is 65 cm)
equipped with a special software for personal comput-
ers was applied.

When preparing for measurement the sampling, pre-
paration of the capillary and calibrated solutions to work,
calibration of “Kapel” system capillary electrophoresis
and sample preparation were carried out.

The starting materials for preparing calibrated so-
lutions are preparations of L-isomer of amino acids of
guarantee purity (the content of the mass fraction of the
active substance is at least 98%).

Performance of tests included the following succes-
sive stages: hydrolysis of samples, obtaining of PTC-
derivatives of amino acids and analysis of the samples
prepared.

Hydrolysis of samples. Place 100.0+£0.2 mg of the
weighed sample into a hydrolysis vial, add 10 cm? of
hydrochloric acid, seal and mix. Place the vial in the
drying cabinet. Carry out hydrolysis at the temperature
of 110°C for 14-16 hours. Remove vials with the sam-
ples from the drying cabinet after hydrolysis and cool
to the room temperature. Cool and filter the content of
vials through a “blue ribbon filter”, reject the first por-
tions and collect basic filtrates in a bowl with a lid to
prevent evaporation. Then proceed to obtain PTC-de-
rivatives.

Obtaining of PTC-derivatives of amino acids. Add
0.05 cm? of the sample hydrolysates into 10-15 cm?® glass
cups. Evaporate the solutions to dryness in the flow of
warm air. Add 0.15 cm? of sodium carbonate solution,

0.3 cm?® of phenyl isothioacetate (PTA) solution into each
bottle with a dry residue. Thoroughly stir to dissolve the
precipitate, close the lid and leave for 35 min at the room
temperature. Then evaporate the solution to dryness in
the flow of warm air.

Analysis of the samples prepared. Transfer solutions
prepared for the analysis to Eppendorf test tubes, cen-
trifuge for 1 minute at a speed of 6000 rev/min.

Record at least two electrophoregrams for each so-
lution prepared in the appropriate conditions. Check the
accuracy of the automatic marking of peaks after ana-
lysis. Using the software, conduct identification of the
components in the sample comparing retention times
of the components in the sample analyzed and the con-
trol mixture without exceeding the identification width
more than 5%.

Processing of the test results. The mass fraction of
each amino acid (X, %) was calculated by the formula:

_ 1O'Cvis.
X="m

2

where: C,;, — is the value of the mass concentration of
amino acid determined in solution, mg/dm?; m — is mass
of the weighed sample, mg.

In parallel, two studies were performed. Record two
electrophoregrams for each of the solutions prepared.
The conditions of the study were the weighed sample
of sapropel No.1 —509.4 mg, sample No.2 —300.1 mg,
temperature — 30.0°C, the wavelength — 254 nm.

Results and Discussion

Electrophoregrams and the results of quantitative
determination of amino acids are shown in Fig. 1, Fig.
2 and Tab. 1.

The results of the study are presented in Tab. 2 and
show that sapropel contains essential amino acids (his-
tidine, isoleucine, leucine, lysine, methionine, phenyla-
lanine, threonine, tryptophan and valine) and a number
of nonessential amino acids (alanine, arginine, glycine,
proline and serine), their total content is about 2%.

Alanine, glycine, leucine and isoleucine, and small
amounts of serine, tyrosine, phenylalanine and methio-
nine predominate in the mixture of amino acids studied.
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Fig. 2. The electrophoregram of acid hydrolysate of the test sample of sapropel No.2 (amino acids in the order of peaks: arginine,
lysine, tyrosine, phenylalanine, histidine, leucine + isoleucine, methionine, valine, proline, threonine, serine, alanine, glycine).
Table 1
The results of quantitative determination of amino acids
. ‘ Retgntion Peak area, Concentration, Retgntion Peak area, Concentration,
mino acid time, 5 sample 1, time, ) sample 2,
sample 1, min sample 1, cm mg/l, C; sample 2, min sample 2, cm mg/l, C,;
EOF 6.123 200.4 6.093 185.1
Arginine 6.192 12.24 8.441 6.160 6.308 4348
Lysine 8.433 44.40 11.23 8.352 25.18 6.370
Tyrosine 8.575 8.254 3.487 8.490 4238 1.791
Phenylalanine 8.810 6.174 2.646 8.718 4.155 1.780
Histidine 8.948 13.65 5.987 8.852 8.670 3.802
Leucine + isoleucine 9.400 52.27 16.88 9.292 31.40 10.14
Methionine 9.558 3.654 1.367 9.463 2.151 0.8050
Valine 9.678 48.39 15.18 9.553 29.02 9.104
Proline 9.803 25.93 5.787 9.678 16.17 3610
Threonine 9.923 22.72 8.578 9.793 13.84 5.226
Serine 10.248 13.71 4.224 10.107 9.324 2.872
Alanine 10.372 79.19 19.61 10.218 47.82 11.84
Glycine 10.908 87.12 14.15 10.732 53.73 8.727
Table 2
The quantitative analysis of amino acids in sapropel of Prybych deposits
X+A % P=095n=2
Amino acid Sam)pz!oe/oNoJ +A, % +3, % Sam)pz!;)No.Z +A, % +3, %
Arginine 0.14 0.06 40 0.16 0.06 40
Lysine 0.21 0.07 34 0.22 0.07 34
Tyrosine 0.06 0.02 30 0.07 0.02 30
Phenylalanine 0.06 0.02 30 0.05 0.02 30
Histidine 0.13 0.07 50 0.12 0.06 50
leucine and isoleucine 0.34 0.09 26 0.33 0.07 26
Methionine 0.03 0.01 34 0.03 0.01 34
Valine 0.3 0.12 40 0.3 0.12 40
Proline 0.12 0.03 26 0.11 0.03 26
Threonine 0.17 0.07 40 0.17 0.07 40
Serine 0.09 0.02 26 0.08 0.02 26
Alanine 0.39 0.10 26 0.38 0.09 26
Glycine 0.29 0.09 34 0.28 0.09 34
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The amino acids that are present in the mixture and

0.45 their quantitative content (in %) are shown in Fig. 3.
0.4 1 CONCLUSIONS

0.35 /= 1. The amino acid composition of sapropel from the
0.3 HA——r—— Prybych lake deposits (Shatsky district, Volyn region)

0.25 A4 has been investigated. The presence of a number of es-
02 L4 1| sential and nonessential amino acids in sapropel with

015 A the total content of more than 2% has been found using
o4 W1 capillary electrophorgsis. ‘ .

005 Lt 11| H 2.. Saprqpe;l contains a vast amount of e;sentlal ami-
: 0 WA rAdrididW @ no acids (histidine, isoleucine, leucine, lysine, methio-

nine, phenylalanine, threonin han an lin
ala leu, val gly lys thr arg his pro ser tyr phe met ¢, phenylalanine, threo . ¢, tryptop a. a dV.a. €)
e and a number of nonessential ones (alanine, arginine,

Fig. 3. The amino acids content in the sapropel samples glyc'lne, Pf(?lme and 'S?rme)' A.lamne’ glycme, leucine,
analyzed.  and isoleucine prevail in the mixture.
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OOCNIOXXEHHA AMIHOKUACIIOTHOIO CKINAQY CAMPOMENKO METOAOM KAMINMAPHOIO
ENEKTPO®OPE3Y

0.€.Cmpyc

Knroyoei crnoea: canponesib; MemoOd KaninsgpHo20 efiekmpoghopesy; aMiHOKUCIOMHUU CKiad
PisHoMmaHIimHul cknad canponernie 003680/151€ YCiWHO 8UKOpUCmMosy8amu ix y kocmemornoeii. [psa3i
JiKygarnbHi canponenesi 6onodirome rpomusananbHoo ma deceHcubinizyrodoro dieto, 3axuljaroma
opeaHi3m 8id pylHieHOI dii 8inbHUX padukarie, CriosinbHIYU Npouecu cmapiHHs, Hadaomb WKIpi
ceiXxocmi, NpyXHOCmMi ma enacmu4YyHoOCMi, NOKpawlyrome KimuHHy pezeHepauito Ha 10%, 380r510-
Xytomb ma 306inbwyrome MosWUHY | elacmuyHicmb p0o208020 wapy enidepmicy. LLlupokul crnekmp
roka3aHb OJ1s1 BUKOPUCMaHHS carporesnie nepeKoHIu80 0eMOHCMPYE 3Ha4YUMICMb iX BUKOPUCMAaHHS
y npogbinakmuui ma nikyeaHHIi 3aXe0pro8aHb, a MakKoX akmyasbHiCmb ma rnepcrnekmugHicms ix ro-
OQanbwoz2o O0CiOXEeHHsI 3 MEMOK OMpPUMaHHS HOBUX JlikapChbKUX ma KocMemuy4Hux 3acobis. lNpu
rnpoeedeHHi docnidxeHb MemoOoM KarinsipHo20 eriekmpoghopesy suKkopucmosyeasu cucmemy Ka-

ninsapHoeo enekmpoghopesy «Kanenb — 105/105 M» i3 no3umueHOK MonsipHicmio Oxepesia 8UCOKOI

Hanpyau (8HympiwHit diamemp kaninspa 50 MkM, nosHa OoeXxuHa Karninspa — 75 cMm, echekmusHa
doexuHa — 65 cm), ocHaweHy crieuianbHUM rpoepamMHUM 3abe3rneqYeHHIM Ha OCHOBI NepCoOHaibHO20
komm’romepa. [ocnidxeHo amiHokucriomHut ckiad canponento podosuwia o3epa MNpubuy LLlaysko20
patioHy BonuHcbkoi obriacmi. BcmaHoeneHo HasigHicmb 'y cknadi canporesniio HU3KU aMiHoKuciom,
cymapHul emicm skux nnepesuwyye 2%. Carnporesib Micmumb nepesaxkHy KirbKiCmb He3aMiHHUX aMi-
Hokucriom (eicmuduH, i3onetyuH, nedyuH, 1i3UH, MemiOHiH, ¢beHinanaHiH, mpeoHiH, mpunmocghaH i
easliH ) i psid 3aMiHHUX (anaHiH, apaiHiH, aiiyuH, rnposiiH | cepuH) amiHOKucriom. Y cymiwi nepesaxa-
oMb anaHiH, aniyuH, nedyuH ma i3onetyuH.

Marine Natural Products, Feb 4th-9th, 2007, Queenstown, New Zealand. — Queenstown, 2007. — P. 130-138.
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UCCNEOOBAHUE AMUHOKUCITIOTHOIO COCTABA CAIMPOMNENA METOOOM
KANMUNNAPHOIO SNEKTPO®OPES3A

O.E.Cmpyc

Knroyeesie cnoega: canpornernb; Memood KanusispHo20 a51ieKkmpogopesa; aMUuHOKUCTOMHbIU
cocmas

PazHoobpa3sHbili cocmaes canponernel 11038o/siem ycrnewHo Ucnosib308amb UX 8 KOCMemorsoauu.
lps3u nevebHsbie canponenessie obradarom npomueos8ocnanumerbHbIM U 0eceHcubunuaupyowum
Oelicmeuem, 3awuwarom opeaHU3M om paspyuumernbHo20 8030elicmausi c80600HbIX padukarsos,
3amedrissi POUECChbl CMapeHUs, MPUOarom KOXe C8eXecmb, Ypy20Cmb U a1acmu4yHOCMb, Yiyquam Kiie-
moyHyro pezeHepayuro Ha 10%, yenaxxHsaom u yeenuyuearom mosuuHy U 3s1acmu4yHoCmb po208020
cnos anudepmuca. LLlupokuti criekmp nokasaHul 0518 ucrnosib308aHus carnponesnet ybedumernsHo de-
MOHCMpUpPYyem 3Ha4UuMOCMb UX UCIO/b308aHUSs 8 Mpoghuiakmuke u siedeHuu 3abornesarull, a makxe
akmyasnbHOCMb U MepcrnekmusHoCcmb Ux 0anbHeliwea20 uccriedo8aHusi C Uerbio MoyYeHUsT HO8bIX
nekapcmeeHHbIx cpedcms. [Npu nposedeHuu uccriedosaHuli MemMoOOM KarnusisipHO20 ariekmpoghopesa
ucrosib30e8arsnu cucmemy KarnusiisipHoe2o anekmpoghopesa «Karnenb — 105/105 M» ¢ nonoxumernbHoU
MOMSIPHOCMbBK UCMOYHUKA 8bICOKO20 HarnpsKeHUs1 (8HympeHHul Quamemp kanusnspa — 50 MKm,
nonHas dnuHa Kanunnspa — 75 cm, aghpbekmueHasi dnuHa — 65 cM), OCHaWeHHy crieyuanbHbiM
npozpamMmHbiM obecriedyeHUeM Ha OCHOBE MePCOHaIbHO20 KoMrbomepa. MccrnedosaH aMUHOKUC-
JIomHbIl cocmae cariporiesii MecmopoxoeHusi o3epa lNpubuy LLlaukozo patioHa BonbiHckol obra-
cmu. YcmaHoerneHo Hanu4ue 8 cocmaese canporiens psda aMuHOKUCIom, CYMMapHoe coo0epxaHue
Komopbix fipesbiwaem 2%. Carnponerns codepxum nodasrnsoulee Konu4ecmeo He3aMeHUMbIX amu-
Hokucriom (2ucmuduH, usonelyuH, netyuH, TU3UH, MeMUOHUH, (heHuanaHuH, mpeoHUH, mpunmo-
¢baH u 8anuH) u psid 3aMeHUMbIX (anaHuH, ap2uHUH, 2rUyUH, MPOSIUH U CepUH) aMuHoKucom. B cmecu
npeobnadarom anaHuH, enuyuH, netyuH u u3onetyuH.



