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We have investigated the Tiligul estuary algae species including red, green and brown
macrophytes. It has been determined what is the level of enzymatic activity, protein, carbohydrate,
lipidic, nitrogenous metabolism and concentration of macro- and microelements. Apart from
macrophytes we have analysed filtering capabilities of tissues and compared it to the biochemical
parameters of collected samples containing of mollusca — Mitilaster lineatus and brine shrimp —
Artemia salina. For indication of anthropogenic load to the environment, the microbiota content in the
coastal aquatory of water was examined. We have found that macrophytes content during summer is
rich and has a good enzymatic activity. Another finding is the fact that mollusca — Mitilaster lineatus
and brine shrimp — Artemia salina take an active part in self-purification of Tiligul estuary. It was
determined that microbiota has antropogenic load to the environment in amount which could be
acceptable by nature for self-elimination coliform bacteria which are conditional pathogenic. In
conclusion, our investigation has confirmed a clear correlation between isolated bacteries, yeast and
fungi. The investigation included parmeters of enzyme activity, concentrations of macro- and
micrioelements and metabolism for each isolate of microbiota.
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OLIHKA EKOJIOTTYHOI'O CTAHY IIPUBPEXXHUX AKBATOPIN TUJIITYJIbCbKOT'O
JIMMAHY: MAKPO®ITIB, 300BEHTOCY I MIKPOBIOTHU

HocnimkyBanucss Aeski BHIH BOAOPOCTed THIITYJIBCHKOTO JIMMaHy, BKJIIOYAIOYH YEPBOHI,
3eneHi Ta Oypi. BusHawamacs ¢epMeHTaTHBHA aKTHUBHICTh, OIMTKOBHH, BYIJICBOAHHIMA, >KUPOBHIA,
a30THUI OOMiH, KOHLEHTpaLis Makpo- 1 MikpoeneMeHTiB. Kpim MakpoditiB Oymm mocmimxeHi
(inpTpaTH TKAaHWH 32 OIOXIMIYHUMH MOKAa3HHKAMH OTPUMAaHHX BiJl MOMIOCKIB Mitilaster lineatus i
KaOpPOHOTUX paukiB — Artemia saling. JIns BU3HAYCHHS aHTPONOrEHHOTO HABAaHTAXKEHHS Ha
HaBKOJIMIIHE CepeoBHIIe OyJI0 BUBUYCHO BMICT MikpobioT B mpubepexHux Bogax THIryabChKOro
nuMaHy. BeraHoBieHO, 1110 BMicT Makpo@iTiB B JIiTHIN Hepiol JOCUTh TaKU PSACHUM i Pi3HOMaHITHHIA,
3 BHCOKOIO aKTHUBHICTIO (hepMeHTiB. BcranoBneno, mo momtocku Mitilaster lineatus i xabpoHori
pauku — Artemia salina BifirpaioTh akTUBHY poJib B camoo4HiieHHi Tuiiryiascekoro numany. bymno
BCTaHOBJICHO, 10 BEJIHKAa PI3HOMAaHITHICTH MIKpPOOIOTH € aHTPONOreHHHUM HABAaHTAXCHHSIM Ha
HABKOJIHIIHE CEPEIOBHUILE B KIIBKOCTI, siIKa MOXe OyTH MifaHa MpUPOIHii exiMiHawil KoixihopMHIX
GakTepii, 110 € yMOBHO NaTOT€HHUMHU. Pe3ynbTaT MpoBeIeHHX JOCTIIKEeHb I0Ka3aB, 1[0 iCHY€E YiTKa
MeXa MDK BHAUICHUMH OakTepisiMy, IpibKIkamMu 1 rpuOkamu. Bymu nocmimpkeHi mHOKasHHMKH
(hepMeHTAaTHBHOI aKTHBHOCTI, KOHLICHTpALis MaKpo i MiKpOEIEeMEHTIB, MOKa3HHKNA MeTaboi3My U1
KOXKHOT BUZIIJICHOT KyJIbTYPH.

Kniouoei cnosa:  maxpoghimu, 6odopocmi, MOMOCKU, HCAOPOHOST pauku, @epmenmu,
Maxpoenemenmu, mMikpooioma.
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HccnenoBanuch HEKOTOpble BUAbl Bojopociedl TuiaurynbCKoro JjMMaHa, BKIIOYas KpacHbIE,
3eneHble n Oypele. Onpenensuiach (pepMEHTaTHBHAS aKTHBHOCTb, ONIKOBBIM, YITIEBOJHBIH, KHUPOBOH,
a30THBIN OOMEH, KOHLIEHTpALMsl Makpo- ¥ MHUKpodsieMeHToB. Kpome Makpo(huTOB OBUIM HCCIIEOBaHBI
(GuibTpaThl TKaHei 1Mo GMOXMMHYECKMM IOKA3aTelsIM IIOJYYEHHBIX OT MOJUItockoB Mitilaster lineatus v
JKaOPOHOTHX PAvYKOB — Artemia salina. JIns onpeneneHnss aHTPOIIOTEHHON HArpy3Kd Ha OKPY KAIOLIYIO
cpeny OBUIO H3y4YEHO COIEp)KaHHE MHKPOOHMOTHI B TPHOPEKHBIX BOAAX THIMTYIIBCKOTO JIMMAaHa.
YcTaHOoBIIEHO, UTO COAepKaHUe MAKPO(UTOB B JICTHUIH IIEPHO TOBOJIBHO TaKM OOWIBHO U MHOTO00Pa3HO
C BBICOKOW aKTHBHOCTHIO (DePMEHTOB. YCTaHOBJICHO, YTO MOJUTIOCKU Mitilaster lineatus v »abpOHOTHX
paukoB — Artemia salina WrpaioT aKkTUBHYIO poib B camooducTke Tumurymbckoro smmana. beito
YCTaHOBJIEHO, YTO OOJBIIOE pPa3HOOOpa3ue MHUKPOOWOTHI SIBISETCS AHTPOIIOTCHHOW HArpy3Kod Ha
OKpPY’KaIOIyI0 Cpelly B KOJIMYECTBE, KOTOPOE MOXKET OBITh IOJBEPrHYTO INPHPOIHOH SIMMHUHALN
KOMU(OPMHBIX OaKTepuii, SBISIOIIMXCS YCIOBHOIATOIGHHBIMH. Pe3ynbTar NMpoBeAeHHBIX HCCIEI0BaHHI
TMOKa3aJl, 4TO CyIIECTBYET YeTKasi FPaHULA MEXTy BBIICTCHHBIMUA OaKTEPUSIMH, APOXOKAMH M TPHOKaMH.
Beum  mccnemoBaHbl  TOKaszaTenM  (pepMEHTAaTHBHONW — aKTMBHOCTH, KOHIGHTpAsi Makpo H
MHKPOAJIEMEHTOB, TTIOKa3aTelI MeTab0II3Ma [Tl KaXK/I0H BBIIETICHHON KyJIbTyPBI.

Kniouesvie cnosa: makpoghumul, 600opocau, MOMMOCKU, dcabpoHo2ue payku, Gepmenmol,
MaKposiemMenmoi, MUKpoouoma.

Increasing antropogen load from agriculture to water systems make necessary to find
effective methods the monitoring of their ecological condition.

Investigation of ecological condition the Tiligul estuary play important role for
biocenosis support and biodiversity.

Part of Tiligul estuary is placed in the Koblevo village, Nikolaev's region of Ukraine,
and connected with the Black sea by water channel.

It the Tiligul estuary inhabit around 63 species of macrophytes including red, green
and brown species (Tkachenko, 2008).

The Tiligul estuary was investigated by the TACIS regional programme, it concerned
only biodiversity of wild birds, invertebrates, fishes, macro- and micro algae (Sustainable
integrated land, 2004). However such biochemical characteristics of algae as concentration
of macro- and microelemens content in the water, near to bottom soil and deep soil wasn't
investigated. The investigation also didn't cover activity of enzymes in macrophytes and
zoobenthos, which abundantly grow in estuary during sammer period. It didn't investigated
microbiota including bacteries in the water, near to bottom soil and deep soil. It wasn't
investigated microbiota including bacteries, yeast, fungi, which are on the surface of
macrophytes. Integrated research allow to more complete to assess due to bioindication and
seasonal monitoring ecological situation and antropogenic loading to the estuary.

Microbiota parameters is also informative, because it gives possibilities to assess
ecological condition and biocenosis generally and to specify which intensity of microbial
load could exist in estuarie's water, soil which is near to bottom and deep soil and
determine ability of Tiligul estuary to self-purification (Bayraktar, 2011b).

The aim of research was to establish ecological condition in Tiligul estuary by
investigationg biodiversity of macrophytes, zoobenthos, microbiota and their biochemical
parameters.

To achieve the objective of this investigation, several tasks have been formulated.
Firstly, to investigate the biodiversity of macrophytes in the Ttiligul estuary. Secondly, to
investigate biochemical parameters from collected samples of macrophytes. Thirdly, to
investigate biochemical parameters the homogenate filtrates of tissues from collected
samples of mollusca — Mitilaster lineatus and brine shrimp — Artemia salina. To investigate
in the water, soil which are near to bottom and from deep soil microbiota, including
bacteries, yeast and fungi (Bayraktar, 2011a).
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MATERIALS AND METHODS

We have investigated macrophytes from the samples received from Tiligul estuary
including green, red and brown species of algae. For identification of macrophytes it was
made external objective examination and microscopy of native material.

Biochemical investigation for each macrophyte was made, it included testing for
enzymatic activity, concentration of macro- and microelements and parameters of nitric,
proteinic, carbohydrate and lipidic metabolism in macrophyte filtrated homogenates.

From the members of zoobenthos it was investigated mollusca - Mitilaster lineatus
and brine shrimp (Artemia salina) samples of which collected from coastal aquatory of
water the Tiligul estuary. It was tested enzyme activity in homegenate filtrate of mollusca’s
and brine shrimp's tissues, such enzymes as: Lactate dehydrogenase, Phosphatase
(alcaline), Transferases, Cholinesterase, Alpha-amylase, Lypase. Furthermore, it was tested
concentation of macro- and microelements which included: sodium, potassium, calcium,
phosphorus, magnesium, iron, chlorides. In the investigation it was included parameters of
metabolism such as: protein (total), glucose, triglycerides, urea.

All the above listed parameters are based on a principle of spectrophotometric
analysis and made using biochemical analyzer Cobas, which produce (Hoffman La Roche
Company, Switzerland). All tests were conducted using specific test kits for each studied
parameter. The kits were made by the (BioSystems Company S.A. Costa Brava, Spain). For
Chlorides and Cholinesterase it was used the kits made by the (Pliva, Lachema
Diagnostika, Brno, Czech Republic). The investigation of concentration for such
electrolytes as sodium and potassium made using ionometric determination by biochemical
analyzer ILyte Na/K with ionselective block (Instrumentation Laboratory Inc., Bedford,
MA, USA). Most valuable for investigation cationes it is: sodium, potassium, calcium,
magnesium, iron. Most valuable for investigation anions it is chlorides and phosphorus.
Each sample was tested for biochemical parameters thrice.

For isolation and identification of microbiota from samples which were taken from Tiligul
estuary we have used classical methods of microbiological isolation bacteries, yeasts and fungi
on special selective medias such as: fluid Thioglycollate medium, Enterococcosel Agar,
Pseudosel Agar, Endo Agar, Inhybitory Mold Agar, Staphylococcosel Agar, Corynebac Agar,
AGV Agar. All selective Agars made by the (Becton Dickinson Company, USA).

Statisitical deviation and significance of difference was evaluated by Student's t-test
with coefficient (P<0.05).

RESULTS AND DISCUSSION

Important role in the Tiligul estuary for self-purification play the following
macrophytes which were identified: Chondria tenuissima, Cladophora albida,
Enteromorpha  clathrata,  Enteromorpha  compressa,  Enteromorpha  flexuosa,
Enteromorpha intestinalis, Polysiphonia elongata, Rhizoclonium tortuosum, Scytosiphon
simplicissimus, Ulva rigida, Potamogeton pectinatus, Ceratophyllum demersum and others
some of which presented in Figure.

Biodiversity of algae in the Tiligul estuary:
1 — Enteromorpha flexuosa; 2 — Polysiphonia elongata; 3 — Chondria tenuissima

76 ISSN 1726-1112. Exonozis ma noocgeponozis. 2012. T. 23, Ne 1-2



The biochemical parameters investigated in some macrophytes showed in the Table.

Enzymatic activity, concentration of macro- and microelements, parameters of metabolism

in algae homogenates from samples collected from Tiligul estuary

Macro- and . Enteromorpha | Enteromorpha | Polysiphonia Chondria
No . Unit .
microelements clathrata compressa elongata tenuissima
| | Lactate mmolimin | 36571036 | 87.942.80 | 169.32+5.68 | 109.56+0.60
dehydrogenase | x 10™g
2 | Transferases “;n‘l’g_‘?gm 858.247.45 | 590.96+2.48 | 416.66+4.02 | 190.9+2.36
3 | Phosphatase | pumolimin | ¢ carp 18 | 5076068 | 1.68+0.15 | *1.62+0.02
(alkaline) x 107g
4 | Amylase “;n‘l’gf?g‘n 31.54£0.29 | 46.97+1.13 | 94.28+0.45 | 152.38+2.64
5 | Lypase “;n‘l’gf?g‘n 8.342.20 11.62+0.48 16.6+0.73 | 19.92+0.50
6 | Cholinesterase “;n‘l’gf?g‘n *3.3240.05 10.66£0.22 | *1.64+£0.02 | *3.35+0.04
7 | Sodium mmol/L 49.3+0.55 122.4+0.8 103.2+0.79 136.0+0.98
8 | Potassium mmol/L 38.3+0.25 5.91+0.54 *7.95+0.05 14.01+0.20
9 | Calcium mmol/L 3.014+0.06 4.39+0.06 3.84+0.29 7.70+0.45
10 | Phosphorus mmol/L | **0.38+0.01 *0.23+0.02 *0.4540.02 | *0.56+0.04
11 | Magnesium mmol/L *1.36+0.03 1.61+0.18 1.62+0.07 3.61+£0.06
12 | Iron umol/L 6.0+0.20 84.0+2.08 43.0£1.56 45.0£1.65
13 | Chlorides mmol/L 67.6+1.10 140.8+1.22 133.4+3.11 183.1+1.87
14 | Glucose mmol/L | **0.01+0.003 | **0.01+0.005 | 0.016+0.003 | 0.01+0.003
15 | Triglycerides mmol/L *(0.25+0.02 *(0.33+0.02 *(0.34+0.03 *1.42+0.02
16 | Urea mmol/L *0.36+0.02 *0.1120.02 *0.8140.04 | *1.44+0.03

Standard deviation was calculated and statistical significance of difference was evaluated by
Student's t-test. Note: *P<0.05; **P<0.01.

Apart from macrophytes very informative is quantity of mollusca and brine shrimps,
which are allow to self-purification for waters of Tiligul estuary.

Hydrological investigation of water, near to bottom soil of estuary and deeper soil,
showed, that in the Tiligul estuary salty water concentration of Sodium was 201.8+36.73
mmol/L, Potassium 4.34+1.24 mmol/L, Calcium 7.41+6.08 mmol/L, Phosphorus 0.02+0.006
mmol/L, Magnesium 1.64+0.015 mmol/L, Iron 4.0+ 4.58 mmol/L, Chlorides 208.5+43.28
mmol/L.

The water which is closer in channel to the Black See has less parameters of Calcium,
Potassium, Sodium, Chlorides compare with the same in Tiligul estuary. As far from the
channel which connect Tiligul estuary with Black See, parameters of Calcium, Potassium,
Sodium and Chlorides increase. This channel play important role especially when water in
the Tiligul estuary come down, so in this case water via channel appear from the Black See
in the estuary and replenish water resources.

Antropogenic load by microbiota is dominant during summer time for Tiligul estuary
during summer vacation period when people take a vacation around the Black Sea which by
the channel connected with the Tiligul estuary and with sea current water appear through
channel into Tiligul estuary. However antropogenic load to environment is in such amount,
when nature has ability for self-purification. Bacteria isolated from the samples of water
includes: Enterococcus faecalis, Escherichia coli and some other species directly indicate
antropogenic influence to microbiocenosis.

RESUME

1. It was specified ecological condition in water from channel which connect Tiligul
estuary with the Black See and the coastal aquatory of Tiligul estuary and claimed as
positive ecological condition.
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2. For the complex assessment and supporting positive biocenosis on the Tiligul
estuary it is necessary to make seasonal monitoring of ecological condition. To follow
necessary measures which will improve and support Tiligul water reserve area to specify
bioindication of coastal area of Tiligul estuary.

3. It was tested biochemical parameters for samples of macrophytes. From the
zoobenthos representatives it was also studied biochemical parameters of mollusca
(Mitilaster lineatus) and brine shrimp (Artemia salina)

4. Investigated hydrochemical parameters of water samples, soils on the bottom and
taken from the deep of soil samples from Tiligul estuary to specify condition of microbiota.

5. It was isolated from samples of water, peloides on the bottom and deep of soil
different bacteries including: Enterococcus faecalis, Pseudomonas fluorescens, Esherichia
coli, Staphylococcus aureus which directly indicate anropogenic load to environment.

6. Isolated yeast cultures Candida tropicalis, Pichia guilliermondii, Saccharomyces
cerevisiae also give some imagination for the antropogenic load to the Tiligul estuary.

7. This article show, that complete assessment of ecological condition the Tiligul
estuary is possibly when conducted wide investigation including macrohytes content,
zoobenthos and microbiota diversity.
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