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PE3OME

HoBuAT copT OT pacTeHneTo cTe-
Bus (Stevia rebaudiana B.) e gunnongHa
nonynauunsa ot nuHuaTta C-204. CopTeT e
um3nuteaH npe3 nepuoga 2013-2015r. B
cuctemara Ha MACAC un e yTBbpAeH CbC
3anoeeg Ne P[ 12-5/07.04.2016r. Ha
MuHUCTBpa Ha 3emefesniMeTo n xpaHute
Ha P. bBbnrapusa. ,Ctena” npeacrasnisBa
M3NpaBeH MHOr0 CTbOMEeH XpacT Cc 2-6
OCHOBHM CTb61a 1 pasK/OHeHWs [0 TPeTH
nopagbk. BucouvHaTa Ha pacTeHuATa
Bapupa ot 60 go 90 cm. dopmarta Ha
Xpacta e nupaMmuasiHoO UuanHApUYHA.
IluctaTta ca WHTEH3WBHO 3eseHu, cnupa-
NOBUAHO  pasnosioxeHn. [lposegeHuTe
nscnefsaHnsa B 3eMefesiCKN NHCTUTYT -
LlymeH nokassar, Ye [0O6GUBBT Ha cyxa
Maca nucta e Hag 250 kg/da n obuwioTo
CbAbpXaHWe Ha cnagku Belecrtsa —
11-13 g/100g .

KntovoBu gymu: ctesus, guniong,
CopT, A06uB

SUMMARY

The new variety of the stevia plant
(Stevia rebaudiana B.) is a diploid
population of the C-204 line. The variety is
tested during the period between 2013
and 2015 in the system of IASAS and was
approved by Ordinance Ne RD 12-
5/07.04.2016 by the minister of
Agriculture and Foods of the Republic of
Bulgaria. Stella is a multi-stem upright
bush with 2-6 main stems and branches
to the third order. The height of the plants
varies from 60 to 90cm. The shape of the
bush is cylindrical pyramid. The leaves
are intensely green and spirally arranged.
The studies carried out in Shumen
Agricultural Institute have shown that the
yield of dry mass leaves is over 250 kg/da
and the total content of sugary
substances — 11-13 g/100g.

Key words: stevia, diploid, variety,
yield
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YBO/,

MpunoxeHneTo Ha noacna-
OVUTenn npuv nNpoun3BOACTBOTO Ha
pPas/IMYHN  XPaHUTENHM MNPOAYKTU
KaTO XpaHW N HanUTKU HenpekbC-
HaTO HapacTea, nopagu KoeTto Te
3aemMar BCe TMO0-BaXHO MACTO B
XpaHUTeIHO-BKycoBaTa MNPOMMULL-
NleHocT. Bce no-ronamo BHUMaHue
ce obpblia Ha BMIMSAHMETO Ha pas-
NNYHUTE  XpaHUTENHW [o06aBKu,
BK/IIOUMTENIHO N Ha W3KYCTBEHMU
noacnaguTeniv Bbpxy 3gpaBeTo Ha

KOHCymaTtopuTe BbB Bpb3ka C
ocuUrypsiBaHeTO Ha  nNo-ronsiMa
6e30nacHOCT.

B Ta3u Hacoka ca U3BbpLIEHU
TBbpAE MHOMO M3cfefBaHns, Kou-
TO fpoBejoxa [0 3abpaHata Ha
HAKOW OT THAX, KaTo BellecTtBa OT
pofa Ha co/uTe Ha LUMKIaMuHoBa-
Ta KucenuHa, ayntmHa v ap. Bbn-
poca C 13Mo/13BaHeTO Ha 3axapuHa
€ AMCKYCMOHEH B MHOIO CTpaHu oT
EBpona, Awmepuka u HAnoHusA
(Chaturvedula et al., 2011; Munish,
2012; Ibrahim et al., 2014).

B kpasa Ha MyHannAa BeK BHU-
MaHWeTOo Ha peauua uscneposarte-
N e NpUBNEYEHOo OT HXKHOaMepu-
KaHCKOTO pacTeHue cteBus (Stevia
rebaudiana B.) (Aranda-Gonzalez
et al., 2014).

KbmM  pgHewHa pata ca
yctaHoBeHu noseye o1 30 CTeBUON
rMUKO3nan, KOUTO ca OrnucaHu B
nutepartypata. 3a cera WHTepec
npegcrasnsasar Asa OT TAX —
cteBnosng wn  pebaygusng A
CteBno3nabt e okosio 200 NbTU
no-cnagbk  OT  3axapTa, a
pebayan3ng A okono 250 nbTw.

INTRODUCTION

The application of
sweeteners in the manufacture of
various food products, such as
foods and beverages is growing
steadily, which is why they occupy
an increasingly important place in
the food industry. Increasingly
great attention is paid to the
influence of various food additives,
including artificial sweeteners on
the health of consumers in relation
to the provision of greater safety.

In this regard too many
studies were carried out that led to
the banning of some of them, like
substances such as salts of
cyclamate acid, aultine, etc. The
question of the use of saccharine,
etc. The saccharine usage is under
discussion discussion in  many
countries of Europe, America and
Japan (Chaturvedula et al., 2011;
Munish, 2012; Ilbrahim et al.,,
2014).

At the end of last century a
number of Researchers’ attention
is attracted to the South American
stevia plant (Stevia rebaudiana B.)
(Aranda-Gonzalez et al., 2014).

To this date more than 30

steviol glycosides have been
identified, which are described in
the literature. For now of interest
are two of them — stevioside and
rebaudioside A. The stevioside is
approximately 200 times sweeter
than sugar and the rebaudioside A
about 250 times. The stevioside is
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CreBuo3nga Ha BKYyC € cnagbk C
NeKo TPbNYMB BKYC, AOKaTto npwu
pebayam3ng A Tasu TPbNYMBOCT
nuncea (Wolwer-Rieck, 2012).

YBENNYEHUAT NOTPeObuTEesICKM
NHTEpeC KbM HaTypaslHUTe XpaHu-
TenHn p[obaBkM O3Ha4vyaBa, 4e
NPOAYKTN KaTo CTeBWs LWe Obaar
06eKT Ha ronsiMo BHUMaHue OoT
cTpaHa Ha noTpebutenuTe
(YukyHoB u pgp., 2012). Hosute
npomsxogn cTeBuss TpsibBa pga
nmaT onpegeneHn Kavectea MU
onpefesnieHa  YCTOMYMBOCT  Ha
6onectn (Ishiba et al., 1982;
TaHoBa, 2008).

OyakBa ce pPbCT Ha CBETOB-
HOTO TbpCEHe Ha BWCOKO Kauyec-
TBEHW nogcnagutTenun, ocobeHo c
HOBaTa MpakTuKa Ha MUKCMpaHe Ha
pasnuuHn nogcnagutenn (Geuns
Jan, 2004).

Llenta Ha HacToALLETO
nscnegBaHe e fa ce npeactaBsaT
HAKOM OT  MOPQOJSIOTMYHUTE 1
CTOMAHCKN KayecTBa Ha NbpBUAT
6BbNrapcku cCopT CTEBUS.

MATEPVANT N METOU

HoBMAT copT OT pacTeHneTo
cteBus (Stevia rebaudiana B.) e
annnovaHa nonynauusa ot NINHUA-
Ta C-204.

CopTbT € wu3nuTBaH npes3
nepuvoga 2013-2015r. B onuTHUTE
nonerta Ha 3emMefesiCKUs UHCTUTYT
C y4yacTneTo Ha ouwe 16 pasnmyHu
npounsxoan ctesusa (210/2; 210/9;
203/2; 404/7; 214/2; 302/8; 204/2;
1E; 3E; 4E; 7E; 8E; 9E; 10E; Nel n
Ned) oT cefnekumoHHarta nporpama
Ha MHCTUTYTa, YNNTO N3TOYHMLM ca

sweeter in flavor with a slightly
astringent taste, while in the
rebaudioside A this tartness lacks
(Wdlwer-Rieck, 2012).

The increased consumer
interest in natural food
supplements means that products
such as stevia will be the subject of
attention from the users (Uchkunov
et al, 2012). The new stevia
origins must posses certain
gualities and specific resistance to
disease (Ishiba et al., 1982,
Tanova, 2008).

It is expected that the high-
quality sweeteners global growth
demand, especially with the new
practice of mixing different
sweetners (Geuns Jan, 2004).

The purpose of this study is
to present some of the
morphological and economic traits
of the first Bulgarian stevia variety.

MATERIAL AND METHODS

The new Bulgarian stevia
variety (Stevia rebaudiana B.) is a
diploid population from the line
C-204.

The variety has been tested
in the period 2013-2015 in the
experimental  fields of the
Agricultural  Institute  with  the
participation of 16 different stevia
origins (210/2; 210/9; 203/2; 404/7;
214/2; 302/8; 204/2; 1E; 3E; 4E;
7E; 8E; 9E; 10E; Nel and No4)
from the breeding program of the
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AnoHua, CALL, kakTo 1 nponsxoau
NpoAYKT Ha CaMOK/IOHasTHO
BapupaHe B KynTypa in Vvitro,
NHONBUOYAJIEH N KNOHOB OTOOP.

Pe3syntatnte OT OKOH4YaTes-
HUAT [OKNag 3a TEexXHUWYECcKoTo
n3nutesaHe B VIACAC u pelleHue
Ha EkcneptHa komucusa e, uye
copTa € pas3munmm OT  Apyru
COpPTOBE, AOCTATbYHO XOMOrEeHEH U
cTabuneH.

Cbc 3anoseg Ne P 12-5 ot
07.04.2016r. Ha MwuHUCTBPaA Ha
3emegenneTo N xpaHute Ha P.
Bbnarapmna coprta ctesus ,Crena”
ce yTBbpXAaBa no un.38 an.8 ot
3akoHa 3a 3akpuna Ha HOBWU
pacteHns N XneoTHn (PXC).

,CTena” npepcraBnseBa us-
npaBeH MHOro CTbbOMIeH XpacT C
2-6 OCHOBHM CTbONna U pask/oHe-
HUA 00 TPeTu nopsaabK. BucoumHa-
Ta Ha pacTteHuna Bapupa ot 60 go
90 cm. ®opmaTa Ha xpacTta e nu-
pamugasHo uuavHapuyHa. O6mc-
TEHOCTTa e MHOro gobpa. /luctara
ca VHTEH3MBHO 3efieHu, cnupaslo-
BUOHO pPasnosioXeHu.

CemeHata Ha ,Ctena” ca
ApebHu ¢ nyxecta obsmBka. Maca-
Ta Ha 1000 cemeHa e ot 0.30 go
0.45 g. JlabopaTtopHata KbJlHse-
MocT e 48-59,3%. UecTo cemeHHo-
TO npopacTteBaHe e cnabo, C HuBa
no-masikm ot 50% oT o06WoTo
KOJINYeCTBO.

OTnuuutenHu 6enesn B cpas-
HeHne c pgpyrn npousxoan (A-3,
A-10): xpacTbT Ha copTbT ,,CTena’ e
n3npaeeH, popmaTa Ha xpacta e
nMpamMuganHo-uuanHaApuyHa, nnc-
TaTta no-efpu, CbLBETUETO € AbJIT0.

Institutes, sources of which are
Japan, USA, as coell as origins
obtained by somaclonal variation
by in vitro, individual and clonal
selection.

The results of the technical
testing final report in IASAS and a
decision of the Experts Committee
is that the variety is distinct from
other varieties, sufficiently uniform
and stable.

By Order Ne RD 12-5 from
07.04.2016 of the Minister of
agriculture and foods of the
Republic of Bulgaria, the variety
stevia "Stella" is affirmed in Article
38 para. 8 of the Law on Protection
of New Plants and Animals (RHS).

"Stella" represents a very
upright multi-stem shrub with 2-6
main stems and branches to the
third order. The height of the plants
varies from 60 to 90 cm. The
shape of the bush is cylindrical
piramidal. The leafage is very
good. The leaves are green,
spirally arranged.

The "Stella" seeds of are
small with fluffy outer casing. The
mass of 1000 seeds is of 0.30 to
0.45 g. The laboratory germination
Is 48-59.3%. The seedling growth
is often weak, with levels of less
than 50% of the total quantity.

Distinctive marks compared
to other origins (A-3, A-10): the
bush of the "Stella" variety is
upright, the bush shape is of the
cylindrical piramidal type, with
larger leaves, the flowerhead is
longer.
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[Mpu ycnosuATa Ha P. Bbara-
pua copTsT ,,CTena” ce pasMHoXa-
Ba Mo BeretatMBeH HaunH. CopTbT
nposieABa  Aobpa  ekosnornyHa
naacTUYHOCT U MOXe jJda ce
oTrexaa BbB BCUYKM painioHu Ha
CTpaHaTta npu MOJIUBHU YCNOBUS.
MpuTexaBa OTHOCUTESIHO [06pa
YCTOMUYMBOCT Ha MbOHN 6ONECTM.

PE3YNITATN N OBCBbXAAHE
Pesyntatute oT npoyyBaHeTo
nokassar (Tabnuua 1), ye cpegHata
BMCOYMHA Ha OCHOBHUTE CTbbNa
poctmra 89.3 cm. CubllecTsyBa
[OKazaHa pasfinka B CpaBHeHue C
oCTaHa/IMTe ulydyaBaHu NPon3xXoam.
Mpn oTuntaHeTo 6poA Ha
OCHOBHUTE CTbO/1a Ha eHOo pacTe-
HMWe ce yCTaHOBW, 4Ye He cbluec-
TBYBaT CbLLECTBEHN pasNnuna c
ocTaHanuTe npousxoan. MonobHu
ca pesynrarurte 1 npu mscnenBaHe-
TO Ha nokasartens 3a 6pos Ha cTpa-
HUYHUTE paskoHeHna (12.4-12.1).
[MpernegbT Ha p[AaHHUTE 3a
TErsI0TO Ha 3esieHara maca nokas-
Ba, 4Ye HOBWUA COPT AOKas3aHo npe-
BMLWIABa Ters10T0 Ha oOcCTaHamTe
npomsxoan cteBuda. Kato usno
KO/IMYECTBOTO 3€e/IeHN fiucTa npu
copta ,Ctena” poctura 779.3
kg/da, kaTo pasnmkara C ocTaHa-
nute npousxoau e 5.2%, KOATO
pasfninka e [oCToBepHa 3a rpaHunu-
Hata cToHocT GD - 5%.
KOHOMMYECKN Ha-BaXKHUTE
nokasarenu nNpu oTrnexpaHeTo Ha
pacTeHMeTo CTeBUA e cyxaTa maca
nncTa N CbAbpXaHUETo Ha cnajku
BelwlecTa B Tax. OT n3cnegsaHeTo
ce YyCTaHOBW, 4Ye CpefHoTo

Under the conditions of the
Republic of Bulgaria, the "Stella"
variety multiplies through
vegetation. The variety shows
good ecological plasticity and can
be grown in all regions of the
country under irrigated conditions.
It has relatively good resistance to
fungal diseases.

RESULTS AND DISCUSSION

The results of the study show
(Table 1) that the average height of
the basic stems reached 89.3 cm.
Existent is a demonstrated
difference in comparison with the
rest of the studied origins.

In reporting the number of the
main stems of one plant was
established that there are no
substantial differences with the
other origins. Such are talso he
results of the study about the
indicator on the number of the
lateral branches (12.4-12.1).

A review of the data on the
weight of the green mass indicates
that the new variety proved exceed
the weight of other origins of
stevia. Overall, the amount of
green leaves under the "Stella"
variety reaches 779.3 kg/da, the
difference with the other origins is
5.2%, which difference is
significant for the limit value of
GD - 5%.

The most important economic
indicators in the cultivation of the
stevia plant is the dry mass of
leaves and sweet substances
content in them. The survey found
that the average amount of dry
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KONIMYecTBO  Cyxum  aucta  OT
n3cnefBaHuTe NPoOU3XoLn CTEBUA
poctura npubnusntenHo 240 kg/da
npu paHgemaH cyxa maca 16.8%.

[Mpy oTuMTaHeTo Hanage-
HMeTo oT 6onecTra antepHapus
(Alternaria steviae), ce yctaBu, 4ye
cpeaHust 6poii 3a6onenn pacteHns
e B pamkuTe Ha 3.8%-3.9%.

leaves of the studied stevia origins
reaches approximately 240 kg/da
at an output 16.8%.

In reporting the attack of the
alternaria  disease  (Alternaria
steviae), it was established that the
average number of diseased plants
is within the limits of 3.8%-3.9%.

Tabnuua 1. NpoAyKTMBHOCT M CTONaHCKN KavyecTBa Ha MPOU3Xoan CTeBUS
Table 1. Productivity and economic qualities of stevia origins

CpepHo 3a onuta

Mokasatenun 3a,Crena” Mean OTH. % GD - 5% JokazaHocT
Indicators For ,,Stela” f ’ Relative % 0 Significance
or experiment
BucouunHa Ha cTbb61aTa, cm 89.3 735 1212 10,8 4
Length of stems, cm.
OCHOBHVI cTbbNa, 6p. 36 34 1059 6.9 )
Main stems, pcs.
CTpaHu4HN paskoHeHus, 6p. 12.4 12.1 102.5 71 i
Lateral branches, pcs.
O6uwo Terno, kg/da
Total weight, kg/da 1488,3 1369,3 108,7 7,7 +
Caexv nmcTa, kg/da 779,3 741,3 105,2 5,1 +
Fresh leaves, kg/da
Cyxu nmcta, kg/da 253,8 25,4 1122 71 +
Dry leaves, kg/da
PaHpemaH, %
output, % 17,0 16,5 103,0 4,1 -
0,
BosiHu pacteHua, % 38 3.9 97.4 51 )

Diseased plants, %

CbabpXaHMeTo Ha autepne-
HOBW T/IMKO3NAN ca MpeacTaBeHu
Ha ®urypa 1. AHaIM3bT Ha pesy/-
TaTuTe nokasear, ye “Ctena” npu-
TeXxaBa OTHOCWUTENIHO pPaBHO Cb-
ObpXaHne Ha CTeBMO3n C ocTa-
Ha/nMTe nscnepsaHn cenekumMoHHU
npousxoan. Pasnuumata ca B
CbAbpXaHneTo Ha Pebayansug A,

The contents of the diterpene
glycosides are presented on Figure
1. Analysis of the results showed
that "Stella" has a relatively equal
content of the stevioside with the
other investigated breeding origins.
The differences are in the content of
Rebaudioside A, where the new

216



KbAETO HOBMAT COPT NpeBuLIaBa
ocTaHanute npounsxoau ¢ 29.8%.

CbOTHOLLEHNETO mMexay
cTeBno3ug 1 pebayansngA ooctu-
ra ctonHocTt 0.63. O6LWOTO KONn-
4eCcTBO Ha Cfajk/ BellecTBa e
13.42 mg/100g cyxa maca.

TeHaeHUMMTE B cenekumsita
Ha CcTeBMATa € YyBe/iM4YaBaHeTo
fena Ha pebayaunsug A, 4uiTO
BKYCOB/ KayecTBa B OYUCTEHUAT
MPOAYKT ca NpeAnoUYnTaHu.

variety exceeds other origins with
29.8%.

The relation value between
stevioside and rebaudioside A
reached 0.63. The total quantity of
sweet substances is 13.42 mg/100g

dry mass.
The trends in the stevia
breeding is the increasing the

rebaudizide A share, whose taste
qualities in the pure product are
preferred.

CbAbpXaHUe Ha AUTepneHOBM rMuKosuam mg/100g
Diterpen glycosides content mg/100g

14,00
12.00
10.00

CobabpiKaHie Ha
CTEBHO3H]L
Contents of

steviosid

pebaymHo3ny -
A/ Contents of
rebaudiosid- A

Cpenno 3a onura/ v

3a ,.Crema"

ChbabpikaHue Ha

For ,,S

13,42
11,11

ChOTHOIIECHHE
CTteBHO3HI:

Oob1o
ChObpIKaHHe Ha
CHAJIKH B-Ba/
Total content of

sweet substances sid:
Rebaudiosid A

ans for experiment
l '.1"

®ur. 1. CbabpXaHWe Ha AUTEPNEHOBU MMTMKO3UAN

Fig. 1. Diterpen glycosides content

n3Boan
<> HoBuATt copt cTeBus
(Stevia rebaudiana Bertoni)

,CTena” e pas/iMunmMm XOMOTeHeH n

cTabuneH.

CONCLUSIONS
<> The new stevia variety

(Stevia rebaudiana Bertoni), "Stella"
is a distinctive, homogeneous and
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[o6uBBLT Ha cyxu niucta e Hapg 240

kg/da.
<> OO6LW0TO KO/IMYECTBO Ha
cnapkm BewectBa e 13.42

mg/100g cyxa Mmaca. Cbabpxa-
HMeTo Ha cTeBuosng e 7.61
mg/100g, a Ha pebayamsng A —
4.81 mg/100g.
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MuWKpo6GUoornyeH aHanim3 Ha BoguUTe Ha peka
BrHauyka MopaBa npe3 neTHUA ce3oH Ha 2013
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PE3IOME

OcHoBaHaTa Len e Aa ce nscneasa
MUKPOOMOSIOTMYHO  BOoJaTa Ha  peka
BuHauka MopaBa (KocoBo). BogHuTe npo-
61 ca B3eTM OT pasNNyHM MeCTOMooXe-
HUA MO MpoTexeHne Ha peka BuHauka
Mopasa, npes3 neTHusa ce3oH Ha 2013.

N3onaTtnte ca xapakrepusmpaHu u
onpegeneHn Kato: o6 me3ouaHn 6ak-
Tepuun, obwm KonMgopmm, CTPENTOKOKOBU
6akTepun, canmoHena u wwurena, wu
re6uukn. CriegoBartesiHO U3cneaBaHeTo
nogyeprasa HyxjaTa fa ce KOHTposvpa
hekaslHOTO 3amMbpcsABaHe Ha BOAOW3-
TOYHULMTE.

KnouoBn aymun: mMukpobuonorus,
aHanus, peka, Boga

SUMMARY

The main objective was to
investigate microbiologically the waters of
river Morava Bingés (Kosovo). The water
samples were collected from different
stations of river Morav Bingés, during the
summer season in 2013.

The isolates were characterized
and identified as: total mesophylic
bacteria, total coliform, streptococcus

bacteria, salmonella and Shigella, and
fungi. The study therefore, stresses on the
need to control the fecal pollution of water
bodies.

Key words: microbiology, analysis,
river, water
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YBO/,

3HayeHneTo Ha  BOAHUTE
pecypcu e nogyeprtaHo OT dpakTa,
ye MHOTO BEJIMKM UMBUIM3AUUN B
MWUHa/I0TO Ca Bb3HUKHAN MOKpal
mwnm B 61M30CT A0 BOAOEMM.
Pa3BuTneTo Ha BOOHUTE pecypcu
4YecTo Cce U3MNo/3Ba KaTo KpUTepuii
3a COuUMas/THO-MKOHOMUYECKOTO U
3[paBOC/IOBHO  CbCTOSIHME  Ha
peauua Hapoan no ceeta. Obaue,
3aMbpCsABaHETO Ha BOAUTE 4ecTo
oMasioBaxaBa npeumyllectsaTta
noslyyaBaHn OT pas3BUTUETO Ha
BOAHUTE pecypcu.

BogaTta e eanH OT Hai-Bax-
HUTE e/IeMeHTU 3a NPOAb/DKUTES-
HOTO CblLECTBYBaHE Ha BCUYKM
XuBKM opraHnsmm no 3emdATa. 3a
eXe[HEeBH/UTE UM [EeNHOCTN e Heob-
X0AMMa BoZa noj Hskakea dpopma.

TA ce n3nonssa eqpeKkTMBHO U
edouKacHO OT pacTeHusl, XXUBOTHU,
MWUKpoopraHnsmu 1 4osBeka. B
cBeTa Ha MUKpobuTe, He e OTKPUT
HATO eAWH MWKPOOPraHu3bM, KOW-
TO [a MOXe [a XuBee Npu Mb/Ha
nunca Ha Bofa, U Tbid KaTo 4yoBe-
KbT CbL0 HE MOXe [a CblLLecTBy-
Ba 6e3 Bofa e OT MbpPBOCTENEHHO
3HayeHMe pga ce Habnwpgasa
MEeCTHOTO BogocHabaasaHe (Sofola
and Lawal, 1983).

MATEPVANT N METO4U

CbbupaHe Ha BOAHM nNpoodu

Mpobute ca cbbpaHn oT 4
pas/IM4HN MecToobuTaHusA No peka
BbuHayka MopaBa, npe3 neTHud
ce30H Ha 2013 .

BogHute npobun oT pekarta ca
3aHeceHn B flabopaTopusi B CTbK-

INTRODUCTION

The importance of water is
underscored by the fact that many
great civilizations in the past
sprang up along or near water
bodies. The development of water
resources has often been used as
a yardstick for socioeconomic and
health status of many nations
worldwide.

However, pollution of waters often
negates the benefits obtained from
the development of these water
resources.

Water is one of the most
essential needs for the continued
existence of all living organisms on
earth. The day-to-day activities of
all living organisms require water in
some form.

It is effectively and efficiently
put into use by plants, animals,
microorganisms and man. In the
microbial  world, no single
microorganism has been
discovered to be active at the
extreme lack of water for the
singular reason that man cannot
exist without water, it is of
paramount importance to monitor
domestic water supply (Sofola and
Lawal, 1983).

MATERIAL AND METHODS

Collection of water samples

Samples were collected from
4 different sites on the river
Morava Bingés, during summer
season 2013.

Water samples from the
water of river were brought to the
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neHn crtepunHu wwuweta ot 500
ml. 3a ga ce geaktmeupa Xs10pbT €
[o6aBeH CTepuieH pa3TBoOp Ha
HaTpueB Tuocyndgar (13.2 mg/l).
Mpobute ca cbxpaHeHW BegHara B
CTyfeHa cpefa, kKaTo ca usBbpLue-
HA MUKPOOWMONOTNYHM aHasIM3n B
pamkute Ha 2 4yaca crnef Cbbu-
paHeTo.

N3onvpaHe n onpepnensiHe
Ha wamoBe

Violet Red Bile Agar (VRBA)
ce u3nonsea 3a npebposiBaHe Ha
KonudopmHute  6aktepun, CC
arap 3a caJMoHesna W Lwwurena
6aktepuu, Nutrient Count Agar
(PCA) 3a npebposiBaHe Ha obwuTe
me3ounHn 6aktepun, Bile aesculin
agar 3a CTPenToKOKOBU GakTepun u
Potato Dextrose Agar ¢ pH 3.5 pery-
numpaHo ¢ 10% BWMHeHa KucenvHa
(PDA) 3a rboumuku.

Upe3 WHKybupaHe npu pas-
MYHn rpagycu 37, 22, 32 n 35 °C
3a 24 4., 48 4. U 72 4. KONoHUUTE C
XapakTepHu CBOWCTBa ca pasrfe-
JaHn 3a Konudpopmu, ApOXAM WU
nneceHn, o6uw, 6poii aepobHM
Me30InIN N NTaKTobaKTepUN.

Mo T1o3n wm™metog, 100 mi
BoAHa npoba ce chuntpupa npes
mMembpaHa. Cnep WHKybupaHe ce
npebposiBa 6posi Ha KON(POPMHU-
T€ KOJIOHUW,

PE3SYJITATU N OBCBbXOAHE
MonyyeHnTe pesynrtatu npea-
cTaBeHu B Tabnuua 1 nokassart, ye
O6poAT Ha KONMopMHUTE BakTepun
e Mo-rosisM Ha BTOPOTO MeCToo6u-
TaHne c¢ 240.000, gokato ApyroTo
MecToobuTaHue nma no-Maabk 6poil.

laboratory in 500 ml sterile glass
bottles. In order to inactivate
chlorine, sterile sodium
thiosulphate solution was added
(13.2 mg/l). The samples were
immediately stored under ice-cold
conditions and  microbiological
analyses were performed within 2h
of collection.

Isolation and identification
of the strains

Violet Red Bile Agar (VRBA)
use for coliform bacteria counts,
SS agar for salmonella and
shigella bacteria, Nutrient Count
Agar (PCA) for total aerobic
mesophilic bacteria counts, Bile
aesculin agar for streptococcus
bacteria and Potato Dextrose Agar
of pH 3.5 adjusted with 10%
tartaric acid (PDA) for fungi.

Alter incubation at 37, 22, 32
and 35 °C for 24 h, 48h and 72h
colonies with characteristic
properties were counted for
coliform, yeast-mould, total aerobic
mesophilic and lactic bacteria
counts respectively.

In this technique, 100 ml of
water sample filtered through a
membrane filter. After incubation,
the number of coliform colonies is
counted.

RESULTS AND DISCUSSION
The obtained results
presented in Table 1, show that the
number of coliform bacteria was
higher at second location with
240.000, while the other locality
has lower number.
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KonudopmHute 6Gaktepum Ha
TpeToTo MmecTtoobutaHmne ca 60.000.

HannuneTto Ha konmncpopmHa
rpyna BbB BOAHMTE NpPoO6WU, Karto
usano npegnosara, 4Ye fajeHa
BO4A MOXe [a e 3amMbpceHa C
dhekan  OoT 4YoBewkn wnm oT
XMUBOTUHCKM npousxod. Moxe pa
npucbLCcTBaT M APYrM Mo-0nacHu
mMukpoopraHnsmm (Richman, 1997).

Mo-ronam 6pori ot 150.000
doekanHN CTPEnTOKOKM e YyCTaHo-
BEH B MbpBOTO MecToobutaHue,
[oKaTo no-Mastbk 6poi o1 110.000 e
OTYeTEeH B TPETOTO MecToobuTaHme.

Mo-ronsm 6poin ot 310.000
GakTepun canimMoHesnia n wurena e
OTYeTeH Ha BTOPOTO MeCTOrMos1o-
XEeHWe, AoKaTo No-MasTbK 6poil OT
60.000 e oT4yeTeH Ha MbLPBOTO
mMecToobuTaHue.

HactoawmnTte  u3cneaBaHus
nokassart cToiHocTu (30.000-80.000)
Ha rbouukmte 3a 100 ml Bopga,
KOUTO MpeBuLIaBaT yCcTaHOBeHaTa
rpaHuua.

Hali-ronam 6poit ot 560.000
aepobHN XeTepOoTpodoHU Me30dunsI-
HN 6aKTepun e OTYeTeH Ha TPeToTo
MECTOMNO/IOXEHNEe,  [OKaTO  Haii-
MaTbK O6pOil € OTYeTEH Ha BTOPOTO
mecTtononoxeHune (130.000).

N3onvpaHuTe Bugose bakre-
pUn e ycTaHOBEHO, Ye ca CbliuTe
KaTo OHe3Wn, KOMTO obuyailHo ce
cpewar BbB BOAUTE W BOAHAaTa
cpefa, KakTo € [MOCOYeHO OT
Buchanan n Gibbons (1974) B un3-
crefBaHe Ha BoAHarta NnoBbPXHOCT
Ha pekn B warta YanomuHr B CALL.

JlowoTo  MMKPOGMOMOTNYHO
KauyecTBO MOXe [Aa ce Ab/DKU Ha

Coliform bacteria at third
locality was with 60.000.

The presence of coliforms
group in this water samples
generally suggests that a certain
selection of water may have been
contaminated with faeces either of
human or animal origin. Other
more dangerous microorganisms
could be present (Richman, 1997).

The higher number of
Streptococcus faecalis detected at
first locality with 150.000, while the
lower number was detected at third
locality with 110.000.

Also the number of
Salmonella and shigella was
higher at locality two with 310.000,
while the lower number was
detected at locality one with
60.000.

The present investigations
have rendered the values
(30.000-80.000) of fungi per 100
ml of water, which have exceeded
the prescribed limit.

The highest number of
aerobic heterotrophic mezophilic
bacteria was detected at third
locality with 560.000, while the
lower number was detected at
second locality (130.000).

The isolated bacteria species
were identified to be same with
those commonly encountered in
water and aquatic environments as
it was also reported in a study on
streams surface water in Wyoming
in U.S.A. reported by Buchanan
and Gibbons (1974).

The poor
quality  might

microbiological
be due to
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3amMbpcsiBaHe MNPUYMHEHO OT Yo-
BELUKA aKTUBHOCT W XMBOTHOBbA-
cTBoTO. O6LAa npakTuka e xopara,
KOWTO XMBEAT A0 peyeH baceiH ga
N3XBBbPNAT OUTOBM W CEJICKOCTO-
NaHCKM OTnagbuUW, KakTo N YOBELL-
KN eKcKpeMeHTu/oTnagbun B peku-
Te. OcBeH, Ye ce 13nosn3Ba pekara
KaTo M3TOYHMK Ha nuTeiiHa BOAa,
xopata s M3nons3ear 3a KbhaHe,
npaHe Ha Apexu M 3a Bb3CTaHo-
BUTE/IHW [AEAHOCTU, KaTo Hanpu-
Mep nfayBaHe. [uBnTe U AOMALLHM
XWBOTHU, KOUTO TBPCAT NUTEnHa
BOAa, CbWO MoraT Aa 3aMbpcsT
Bogara 4ype3 npsika gedekaums v
YypVIHMpaHe.

contamination caused by human
activities and livestock. It is a
common practice for people living

along the river catchment to
discharge their domestic and
agricultural wastes as well as

human excreta/wastes into rivers.
In addition to using the river as a
source of drinking water people
use the source for bathing,
washing of clothes and for
recreational purposes such as
swimming. Wild and domestic
animals seeking drinking water can
also contaminate the water through
direct defecation and urination.

Tabnuuya 1. Pe3yntatv oT MMKPOBUOIOrnyeH aHasin3 Ha Bogarta Ha peka brnHauka

MopaBa npe3 neTHmns ce3oH Ha 2013

Table 1. Results of microbiological analysis of water of river Morav Bingés

during summer season 2013

pynu 6akTepun Konnuectso MecTtono- MecTono- Mectono- MecTono-
aHanv3vpaHa Bofa JIOKEHVWEe  JIOXKEHWEe  JIOKEHWE  JIOKeHue
Group of bacteria Amount of Locality Locality Locality Locality
analysed water 1 2 3 4
AepobHN XeTepoTpotHU
Me30u/IHN 6akTepum 100 ml 260.000 130.000 560.000 350.000
Aerobic heterotrophic
mezophilic bacteria
O6wwm konucopmu 100 ml 210.000 240.000 60.000 120.000
Total coliform
CTpenToKoku 100 ml 150.000 130.000 110.000 140.000
Streptococcus faecalis
CanmoHena v wirena 100 ml 60.000 310.000 30.000 120.000
Salmonella and shigella
b6uykm / Fungi 100 ml 40.000 60.000 30.000 80.000
Bcuukn  BOAHM npobu  ca All  water samples were
3aMbpceHn ¢ obwm konudpopmu, | contaminated with total coliform,
CTPENTOKOKM, aepobHuM XxeTepo- | Streptococcus, aerobic

TpothHM  Me3ohunHn  GakTepun,
ca/IMOHeNna u wurena n rbouYKu.
Te3n 6GakTepuu npuynHaABaT 60-
NecTn NpeHacsHn ypes Boga, KaTo
Hanpumep YpeBHU UHGEKUUU, an-

heterotrophic mesophilic bacteria,
salmonella and Shigella, and
fungi. These bacteria cause water
borne diseases like intestinal
infections,  dysentery, typhoid
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3eHTepus, KkopemeH Tudg, xonepa
n gpyrn (Bharti and Katyal, 2011).

OO6LWMHCKNTE CryXon Tpsibea
Ja npepaboTtBaT BOogaTa KaTo
OTCTpaHsABaT NpuMecu 1 naToreH-
HW OpraHn3mMu Hamb/IHO WK [a v
HamasiAT [0 TakaBa CTeneH, yYe ga
He npeacTaBnisiBa OMNAcHOCT 3a
xopa UM XuBOTHM (Sohani and
Sanjeeda, 2012).

E. coli npunumHasa pguapus,
NHPEKLMN Ha YPUHAPHUA TPakT U
6BL6peunTe, Kakto M NEPUTOHWUT.
N3onaumsata Ha TO3M naTtoreH oT
€3epoT0 € TPEeBOXHa Tbil KaTto
e3epHara BoJa Cce BojoxBalla
(Juhna et al., 2007; Ewing, 1986).
Moxe fa ce npennosioxu, Yye To3un
natoreH mnu dpekanHo 3amMbpcs-
BaHe Ha e3epHUTe BOAW € BHeCeH
No BpeMe Ha npoueca Ha npepa-
60TKa OT YOBELWK/N npeHocuTesn
npu paboTaTa, nopagm dakra, ye
BoJara ce cbbupa npeau gonuvp c
BbHLIHaTa okosHa cpepa (Meays
et al., 2004).

N3BOAV

HacTosiweTo n3cnegBaHe Hu
foBefe [0 3aKNHYEeHNeTo, Yye cno-
pes 6akTepuosiorMyHuTe ctaHgap-
™M, BoJaTa MMa Hyxaa ga o6bae
npepaboTeHa npegu ca ce M3nos-
3Ba 3a GUTOBM HYXAN.

Bb3 OCHOBa Ha nocturHatTute
pesynratu cturame A0 3ak/touve-
HMEeTO ye:

- BoguTe Ha peka buHauka
MopaBa ca 3aMbpceHn ¢ bakTepum
BbB BCMYKM MECTOOOUTAHMS,

fever, cholera, and other illnesses
(Bharti and Katyal, 2011).

Treatment of water by
Municipal Corporation should be
such that impurities as well as
removal of pathogenic organisms
done completely or minimize to
such extent that it should not be
hazer done to humans and animals
(Sohani and Sanjeeda, 2012).

E. coli causes diarrhoea,
urinary tract and kidney infections,
and peritonitis septicaemia. The
isolation of this pathogen from the
lake is worrisome because the
lake water is collected (Juhna et
al., 2007; Ewing, 1986). It is not
impossible to assume that this
pathogen or fecal contamination of
the lake’s water was introduced
into the production process by
healthy human carriers through
handling. This is because the
lake’s water was collected prior to
contact  with the external
environment (Meays et al., 2004).

CONCLUSIONS

The present investigation has
led us to conclude that the quality
of water samples subjected to
study of bacteriological standards
the water needs to be treated
before using it in domestic
applications.

Based on achieving results
led us to conclude:

- the waters of river “Morava
Bingés” is polluted by bacteria at
all locality;
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- no-ronsm 6pon Konmndop-
MHW GakTepuu e perucTpumpaH Ha
TPETOTO MECTOMO/IOXKEHWE;

- Bb3 OCHOBa Ha Konudop-
MHUTe GakTepuu cnopej cucremarta
Ha TbMAAnHr (Tumpling system),
BOoAUTe Ha peka buHayka MopaBa
npuHagiexar KbM 3ambpcsiBaHe OT
4eTBBPTU KNac;

- no-ronam 6pon cTpen-
TOKOKOBM GakTepumn e pernctpupaH
Ha MbPBOTO MECTOOOMTaHUE;

- no-ronsam 6poli  GakTepun
ca/IMoHeNna u wurena ca perucTpu-
paHy Ha BTOPOTO MECTOMOJIOXKEHNE;

- No-BUCOK 6poil xeTepo-
TpothHM GakTepun e pernctpupa
Ha TPEeTOTO MECTOMNOJIOKEHNE;

- no-ronsiM 6poil rLouYkKM e
perncTpupaH Ha 4eTBbPTOTO MECTO-
NOMOXeEHMeE.

- the higher number of
coliform bacteria is registered at
third locality;

- on base of coliform bacteria
according to Tumpling system the
waters of river “Morava Bingés”
belongs at four class of pollution;

- the higher number of
streptococcus bacteria is
registered at first locality;

- the higher number of
Salmonella and shigella bacteria
are registered at second locality;

- the higher number of
heterotrophic bacteria is registered
at third locality;

- the higher number of fungi
is registered at fourth locality.
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