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PE3OME

Llenta Ha HacTOALOTO NpoyyBaHe
e fa ce wuscregBa MUKpPOESeMEHTHUAT
CbCTaB Ha 6a10 canamypeHo CupeHe,
npou3BefeHo OT KpaBe MSKO  OT
nopogata Bbarapcko pogoncko roseno
(nopopa 3a MNAKO) MpUM NAcULLHO
XpaHeHe npe3 nepuoja Mali-l0/im B C.
BopuHo.

CupeHaTta ca wu3cnegBaHu 3a
MUKPOESIEMEHTUTE Me[, LMHK, Xensa3o u
MaHraH. B xofja Ha nakrauusata KOHLEH-
Tpaymata Ha wmeg (oT 0,49 pgo 0,29
mg/kg), uuHk (oT 27,98 po 19,08 mg/kg) n
MaHraH (ot 1,66 go 0,22 mg/kg) Hamans-
BaT B Mu3C/le4BaHNTe CupeHa, [oKaTo
Xens30To Bapupa 1M 6enexu Hai-Bmcoka
KOHUeHTpauua npe3 BTOpuS nepuog —

5,98 mg/kg.

Kntouosu ayMu: cupeHe,
Bbarapcko poAoncko roeefo,
MUKPOENeMeHTH

SUMMARY

The objective of the present
investigation was to study the trace
element composition of white brine
cheese from cow milk from Bulgarian
Rhodope cattle breed (dairy breed) on the
pasture feeding during the period May-
July in village Borino.

The cheeses were evaluated for the
trace elements copper, zinc, iron and
manganese. In the period of lactation the
concentration of copper (from 0,49 to 0,29
mg/kg), zinc (from 27,98 to 19,08 mg/kg)
and manganese (from 1,66 to 0,22 mg/kg)
decrease in the studied cheese, as long
as the iron range and marks the highest
concentration in the second period — 5,98
mg/kg.

Key words: cheese,
Rhodope cattle, trace elements

Bulgarian
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YBO/,

Mpon3BOACTBOTO Ha KayecT-
BEHW MJIEYHN NPOAYKTU 3aBUCWU OT
CbCTaBa W  cBoOilcTBata  Ha
n3xogHata CcypoBmHa. MneyHu
NMPOAYKTU Ca BaXXeH W3TOYHMK Ha
MVHEpasIHW BeLllecTBa, KOeTo ce
onpegensa OT ycnosusAta Ha
oTrniexgaHe, nopogara u XpaHu-
Te/IHUA pecypc. TexHosornyHara
06paboTKa Ha MNIAKOTO A0 MJIEYHM
NMPOAYKTU CbLLO OKa3Ba B/MsHUE,
nopaau 3sarybata Ha MUHEpPasHU
KOMMOHEHTM B cypoBartkaTa.
MukpoenemeHTuTe ca WU3KIKYn-
TE/IHO BaXHW CbCTaBK/ Ha M/SAKO-
TO, HeobXoAMMW 3a >XM3HeHaTa
[eiHOCT Ha nogpacTBaluTe NHAu-
BUON U NPU XpaHEHETO Ha YOBeEKa,
KaKkTo 1 npu nocnepgsaila TEXHO-
nornyHa o6paboTka A0 MIEYHU
NMPOAYKTW.

MnakoTo 7 M1eYyHuTe
NMPOAYKTU Ca BaXeH W3TOYHMK Ha
MUHEpPa/IHW  COMM B MHOrO
€eBpONnenckn cTpaHn K npeacras-
nasat 10-20% OT AHEBHUA NpUeM.
CbAbpXaHMeTo Ha Makpo- U
MUKpOesieMeHTUTe B MJISKOTO
3aBMCU OT CbAbPXaHMETO UM B
noysara n dypaxuTte 3a
n3xpaHsaHe Ha  MpexuBHUTE
xnBoTHn (Malbe et al., 2010).

Zamberlin et al.,, (2012)
yCcTaHOBAiBaT B pas3/In4yHM BUOOBE
CMpeHa CbAbpXaHve Ha Xesnss30
ot 0,1 o 0,8 mg/100g, ymHk ot 0,9
no 5,3 mg/100g, maHraH-cnegm u
mepn ot cnegm o 0,07 mg/100g.
Yilmaz (2012), ycTtaHoBsiBa B
6AN10TO KpaBe cupeHe Men B
AnanasoHa ot 1,2 o 6,4 mg/100g

INTRODUCTION

The production of high quality
dairy products depends on the
composition and properties of the
feedstock. Dairy products are an
important source of minerals,
which are determined by the
conditions of rearing, breed and
feed. Technological treatment of
milk to dairy products also affects
due to the loss of mineral
components in the whey.

The trace elements are essential
constituents of milk necessary for
the vital activity of adolescent
subjects and human nutrition as
well as in subsequent
technological processing to dairy
products.

Milk and dairy products are

an important source of mineral
salts in many European countries
and represent 10-20% of the daily
intake.
The content of macro- and
microelements in milk depends on
the content in the soil and feeding
to ruminants (Malbe et al., 2010).

Zamberlin et al., (2012) found
in different types of cheese iron
content from 0,1 to 0,8 mg/100g,
zinc from 0,9 to 5,3 mg/100g,
manganese traces and copper
traces to 0 07 mg/100g. Yilmaz
(2012), established in the white
cheese copper in the range from
1,2 to 6,4 mg/100g and zinc from
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n umHk ot 0,4 po 3,69 mg/100g.
Mustafa et al. (2013), B KpaBe
CYPEHE OT pa3/IMyHM panoHn B
CypaH OoTKpuBaT KOHLEHTpauusa Ha
mMaHraH ot 0,3 go 0,13 mg/100g,
UMHK - 5,39 pgo 7,9 mg/100g un
xensaso ot 0,34 go 0,77 mg/100g.

Llenta Ha HacToAWOTO npo-
yuyBaHe e fa ce um3cnegsa MUKpo-
e/leMeHTHUAT CbCTaB Ha 6510
ca/lamMypeHo cupeHe, npoussepge-
HO OT KpaBe M/ISKO OT rnopojarta
Bbnrapcko poaorcko roeeno
(nopoga 3a MNAKO) Npu nacuuHO
XpaHeHe npes nepuoga maii-tonv B
c. bopuHo.

MATEPVANT N METO4U

N3cnepsaHn ca 18 npobu
68710 canamypeHo cupeHe (3 x 6
npo6u), nNpoussefeHO OT COOpPHU
npo6u kpasu msieka (18 npobu, 3 x
6 npobn) no bBAC 15-2010-
Bbarapcko 68510  caslamypeHo
cvpeHe oT nopogata bBbnarapcko
pogoncko rosego (nopoga  3a
MJ/ISIKO), OTrIeXaaHn Ha cBobogHa
nawa B c. bopnHo npe3 nepuopga
Mai-tonn. PUINKOXUMUYHUAT
CbCTaB Ha MJ/ISKOTO U CMpeHaTa e
N3BBbPLUEH MO CTaHAAPTHU MEeTOAN:

- BogHoTO cbabpxaHue-BAC
1109:1989, ISO 9622

- Cyxo Beulectso - 5AC
1109:1989, ISO 9622

- 06w, 6enTbk-1ISO
BAC EN ISO 8968-1:2002

- MasunHn-64C  EN
1211:2002, ISO 9622

- MNenenHo cvabpxaHue-6AC
6154:1974

9622,

ISO

0,4 to 3,69 mg/100g. Mustafa et al.
(2013), in the cheese from different
regions in  Sudan detected
concentration of manganese from
0,3 to 0,13 mg/100g, zinc - 5,39 to
7,9 mg/100g and iron from 0, 34 to
0,77 mg/100g.

The objective of the present
investigation was to study the trace
element composition of white brine
cheese from cow milk from
Bulgarian Rhodope cattle breed
(dairy breed) on the pasture
feeding during the period May-July
in village Borino.

MATERIAL AND METHODS

The investigated 18 samples
white brined cheese (83 x 6
samples) produced from pooled
samples of cow milk (18 samples,
3 x 6 samples) by BDS 15-2010-
Bulgarian white brine cheese from
the breed Bulgarian Rhodopean
cattle (breed for milk), rearing on
the grass pasture in the village
Borino during the period April-July.
The physicochemical composition
of milk and white brined cheese
were done by standard methods:

- Humidity - BCS 1109:1989,
ISO 9622

- Total solids - BCS
1109:1989, ISO 9622

- Protein- BCS EN ISO 8968-
1:2014

- Fat-
1211:2010,

- Ash- BCS 6154:1974

BCS EN ISO
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MuHepanHmaTr cbCTaB Ha
M/IAKOTO K 6SAN10TO caslamMypeHo
cupeHe oT nopogata bbarapcko
poAorcko roesefo e onpegeneH
ypes Cyxo oOnenensiBaHe Ha
npo6aTa 1 MnHepanusmpaHeto U B
MychenHa new, npu Temnepartypa
450°C B npoAab/mkeHne Ha 72
yaca. [lenenHunaTr ocTatbk ce
pa3TBapsa ¢ 6n HCI u ce pa3pexga
c OugectunmpaHa Boga Ao
onpegeneH obem. AHa/IN3bLT Ha
MUKpPOE/IEMEHTM € U3BbPLUEH Ha
aTOMHO-EMUCMOHEH (pOoTOMETHLp -
AES-ICP "Varian- Liberty 1l”, kaKkTo
cnepsa: Cu - 324,75 nm, Zn-
213,85 nm, Fe-259,94 nm n Mn-
257,61 nm.

Mony4yeHute JaHHU ca
06paboTeHn  cTaTUCTMYEeCKn C
nporpamMeH npoaykrt Statistica for
Windows 2010.

PE3YNTATUN NN OBCbXXOAHE
Mpon3BOACTBOTO Ha KauyecT-
BEeHO 065710 caslamypeHo cupeHe
3aBucH OT  KayecTBOTO  Ha
n3xogHara cyposuHa. KpaseTo
M/IAKO MOJSlydeHO OT bBbarapcko
POAOrCKO roBeflo ce Xapakrepusu-
pa CbC CbAbpXaHue Ha Mas3HWHU B
AvnanasoHa ot 4,45 po 5,30 %,
npoteln ot 3,40 po 3,85%,
nakrto3a ot 4,13 go 4,84% un cyxo
BewectBo oT 12,65 po 14,73%
npes nacuLiHus nepuoa.
BAanoto canamypeHo cupeHe
e MPOAYKT C BMCOKa XpaHuTesiHa
CTOMHOCT M no-ronsiMa TpamnHoCT
CrpsAMO MNIAKOTO, Nopajn HUCKOTO
CbAbpXaHue Ha BoAa, Ha/IMUneTo
Ha MJleyHa KucesvHa u roteBapcka

The mineral composition of
the white brined cheese from the
Bulgarian Rhodopean cattle breed
was determined by dry ashing of
the sample and its mineralization in
a muffle furnace at 450°C for 72
hours.

Ash residue was dissolved with 6n
HCI and diluted with double
distilled water to a certain volume.
The analysis of the trace elements
is made of atomic emission
photometer - AES-ICP "Varian-
Liberty 11", as follows Cu - 324,75
nm, Zn - 213,85 nm, Fe - 259,94
nm n Mn- 257,61 nm.

The data obtained were

processed statistically with
software Statistic for Windows
2010.

RESULTS AND DISCUSSION

Production of quality white
brined cheese depends on the
guality of raw material. Cow's milk
obtained from the Bulgarian
Rhodopean cattle characterized by
content of fat in the range from
4,45 to 5,30%, protein from 3,40 to
3,85%, lactose from 4,13 to 4,84 %
and total solid 12,65 to 14,73 %
during the free pasture grass
period.

The white brined cheese is a
product with high nutritional value
and greater durability compared to
milk, due to the low water content,
the presence of lactic acid and
common salt. The moisture in the
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con. Bnarata B wu3cneaBaHuTe
cupeHa Bapupa o1 46,89 o
56,04% n e BaxeH nokasartesn 3a
KayecTBOTO Ha nonyyeHus
npoAykT. lNenenHoTo cvabpXaHue
e B gumanasoHa ot 7,91 po 12,13,
KOETO roBOpW 3a pasfninyHa cTteneH
Ha ocofiiBaHe Ha npounsBefeHuTe
cupeHa. [llpoTeMHbLT HapacTBa
npes  pasrnexgaHvsa  nepuoa,
JoKkaTo  npu  MasHUHUTE  ce
yCTaHOBsIBa BapupaHe (Hain-
BMCOKA CTOMHOCT npe3 Manh -
22,57%), o6ycroBeHu oT
CbAbpXaHWeTo UM B wu3XxogHata
cyoctaHuma (Taénuua 1).

analyses cheese ranged from
46,89 to 56,04 % and is an
important indicator of the quality of
the product. The ash content

ranged from 7,91 to 12,13,
indicating a different degree of
salting of cheese production.
Protein increased during the

period, while the fat is established
variation (highest value in May to
22,57%) conditioned by their
content in the starting substance
(Table 1).

Tabnumuya 1. PUNKOXUMUYHM NapaMeTpu Ha 65710 caslaMypeHO CUPEHE OT KpaBe
MASKO OT nopogata bbnrapcko pogoncko roeeso

Table 1. Physicochemical components of white brined cheese from from cow’s
milk from the Bulgarian Rhodopes cattle breed

Bbano canamypeHo

cupeHe, n=18 Bnara,% CB,% Tenen% TIpotenH, % Ma3HUHWN,%
» M idi 0, 0, 0, in O 0,
White brined cheese Humidity, % TS,% Ash,% Protein, % Fat, %
1 maii C 52,22 43,78 7,31 9,32 15,95
1 May SD 4,80 4,80 0,14 0,48 0,92
1 1oHU C 59,28 40,72 7,35 9,66 15,50
1 June SD 1,19 1,19 0,07 0,63 5,09
1ronm C 54,59 45,41 7,83 10,01 19,80
1 July SD 2,28 2,28 0,28 0,94 2,83

CbabpxaHMeTo Ha Mep npes
nacuwiHMs nepuog B  KpaBeTo
M/SKO OT nopogatra bbarapcko
poAOrnCckoO rosBego Bapupa B
AnanasoHa ot 0,071 go 0,39 mgll.
CpegHo 3a nepuoga KOHLUeEeHTpa-
uuAaTa Ha Mef B aHa/IM3npaHuTe
mneka e 0,23 mg/l. BapupaHusaTa
B KOHUEHTpaumsata ca He3Hauu-
TeNHW, nopaan KoeTo e ycTaHoBe-
Ha HWUCKa cTaTtucTuyecka [OCTO-

The copper content on the
pasture grass period in cow's milk
from the  breed Bulgarian
Rhodopean cattle ranges from
0,071 to 0,39 mg/l. Period average
concentration of copper in the
analysed milk is 0,23 mg/Il. Varying
the concentration is negligible, so
that was a low statistical
confidence during May and June
and May and July (*P<0,05).
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BEPHOCT npe3 meceuute mManh u
oHMW 1 maih 1 tonm  (*P<0,05).
CbrnacHo nutepatypHuUTe AaHHU
mMeATa B M/ISKOTO Bapupa OT
0,27- 0,30 mg/l, cnepgosaTesHO
aHanu-3upaHuTe Mseka ca fobpe
06e3-neyeHn nNO OTHOLIEHME Ha
MUKPO-e/ieMeHTa mep, npes
BTOPUS U TPETUSA NEPUOA.
KonnyectBOoTO Ha LMHKa B
MJ/ISKOTO, 3aBUCW OT HEroBoTO
npegnaraHe  C  XpaHUTENHUS
pecypc npe3 naculHMsa nepuo.
KoHueHTpauun Ha umHKa Hapg 4,0
mg/l ce npuvema 3a HOpPMasIHO
CbAbpXaHue B XpaHUTe THU
nsncksaHusa. Mpes pasrnexgaHus
nepuon (Mali-toniM) HuBaTa Zn
Bapupar ot 3,54 po 4,48 mgll.
CpegHOTO My CbAbpxaHue 3a
pasrnexagaHva nepuog e 4,11
mg/l. MaHraHbT npemMuHaBa B
MHOIO HWUCKM KOHUEHTpauum B
MAISKOTO.  CbhbAbpXaHneTo My
Bapupa B TecHu rpaHuum ot 0,023
mg/l po 0,17 mg/l. CpepgHoTo
CbAbpXaHne 3a u3cnefBaHus
nepuog e 0,072 mg/l (Tabnumua 2).

According to literature data the
copper in the milk ranged from
0,27 - 0,30 mg/l, therefore
analysed milks are well secured in
terms of trace elements copper
during the second and third period.

The amount of zinc in the
milk depends on its supply of food
resource on the pasture grazing
period.

Zinc concentrations over 4,0 mg/I
is considered normal content in
food requirements.

During the review period (May-
July), Zn levels ranged from 3,54
to 4,48 mg/l. Its average content
for a given period 4,11 mg/l. The
manganese transferred in very low
concentrations in milk. The content
varies in a narrow range from
0,023 mg/l to 0,17 mg/l. The
average content of the study
period was 0,072 mg/l (Table 2).

Tabnuuya 2. CbabpxaHue Ha MukpoesniemeHTn (mg/l) B KpaBe M/ISIKO OT nopojgara

Bbarapcko pogoncko roesefo

Table 2. Contents of trace elements (mg/l) in cow’s milk from Bulgarian

Rhodopes cattle breed

1 man 1 1OHK 1tonmn
?emthT 1 May 1 June 1 July
emen C SD C SD C SD
Cu 0,071 a*b* 0,04 0,24 0,02 039 0,08
Zn 4,48 b* 0,19 3,54 c* 014 43 0,12
Fe 0,66 0,29 0,21 c* 0,10 0,80 0,02
Mn 0,024 b** 0,002  0,023¢c** 0,004 0017 0,002

a - May/June, b - May/July, c - June/July, *P<0,05, ** P<0,01, *** P<0,001

MepaTa e eceHuvaneH
€/IeMEHT BaXeH 3a YCBOSABaHETO

The copper is an essential
element important for the
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Ha >Xena3oTo M e Ko-dpakTtop Ha
€H3MMUTE B [/IIOKO3HUS MeTabou-
3bM N CUHTE3ata Ha Xemornoou-
Ha, CbeduvHUTeNnHara TbkKaH W
docchonunugute. MegeH pedum-
uMT nNpy xopaTta ce nosyyasa
camo npuv Ab/roTpaeH rnag,.

CbabpXaHneTo Ha Mef B
nscneaBaHuTe 6esmM canamypeHu
cupeHa Hamanssa oT 0,49 mg/kg
oo 0,29 mg/kg. YcraHoBeHUTe
M3MEHEHUSA He ca CTaTUCTUYECKU
[OCTOBEPHM.

LIMHKBT € BaxKeH Mukpoesne-
MEHT 3a pacTexa, CeKcya/lHOTO
pasBuTne, 3apacTBaHeTO Ha paHw,
KakTO U HOPMasIHOTO (PYHKLMO-
H/paHe Ha MMyHHaTa cuctema u
Apyrv  OU3NONOTMMYHM  NPOLIECH.
LIMHKBT € KOMMOHEHT Ha XOpMOHa
WHCYNUH. Toll e Ko-thakTop Ha
MHOrFO €H3MMU, KOUTO ca BK/IYe-
HA B MOBeYeTO MeTaboUTHUTE
npouecn. MneyHu NpoAyKTU Kato
MJISIKO, CUPEHE U KMUCes0 MJISIKO ca
MHOrO BaXHW B XpaHEHeTO Ha
yoBeka, HO He ca pgoctarbyeH
M3TOYHWMK Ha UMHK. LMHKBT B
aHanu3npaHuTe obpasum Hamans-
Ba o1 27,98 go 19,08 mg/kg.

absorption of iron and is a cofactor
of the enzyme in glucose
metabolism and the synthesis of
haemoglobin, connective tissue
and phospholipids. Copper
deficiency in humans occurs only
in long-term hunger.

The copper content in the
tested white brined cheese
decreased from 0,49 mg/kg to
0,29 mg/kg. Identified changes
were not statistically significant.

The zinc is an essential trace
element for growth, sexual
development, wound healing, and
the normal functioning of the
immune system and other
physiological processes. Zinc is a
component of the hormone insulin.
It is a cofactor for many enzymes
that are involved in most metabolic
processes. Dairy products such as
milk, cheese and yogurt are very
important in human nutrition, but
not a sufficient source of zinc. Zinc
in the analysed sample was
reduced from 27,98 to 19,08
mg/kg.

Tabnmua 3. CbAabpXaHue Ha MuKpoesiemeHTu (mg/kg) B 65510 caslamypeHo
CUpeHe OT KpaBe MJ/IAKO OT nopogarta bbarapcko pogorncko roseno

Table 3. Contents of trace elements (mg/kg) in the white brined cheese from
cow’s milk from the Bulgarian Rhodopes cattle breed

1 maii 1 1OHK 1tonmn

'IEETeMthT 1 May 1 June 1 July
emen C SD C SD C SD
Cu 049 004 045 037 029 0,07
Zn 2798 563 2096 1,74 19,08 4,98
Fe 357 002 598 1,45 3,76 0,61
Mn 166 056 0,36c* 002 023 001

a - May/June, b - May/July, c - June/July, *P<0,05, ** P<0,01, *** P<0,001
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XensaszoTo e BaXXeH
MUKPOENIEMEHT W yyacTBa Karo
KaTasm3aTtop B HAKOM MeTabosnT-
HU peakuyuun. KaTto KOMMOHEHT Ha
XemorsiobuHa, mmornobuHa, UnTo-
Xpoma n Apyru npoTenHN, Xensso
nurpae BaxKHa pons B TpaHCnopTa,
CbXpaHeHMeTo M 0nosi30TBOpsBa-
He Ha kucnopoga. Cblo Taka e
KO-pakToOp Ha MHOM0 EeH3UMW.
MASKOTO U MIeYHUTE MPOAYKTU ca
6eleH W3TOYHMK Ha XKenss3o.
CbabpXaHMeTo Ha Xens3o B
6AN10TO canamypeHO cupeHe npes
NnakTaumoHHUSA nepuop, nva
NPOMEHNNBN  CTOMHOCTWU. Konu-
4ecTBOTO MYy € Hal-BUCOKO Mnpes3
mMecel, tHK-5,98 mg/kg n Hai-
HMCKO npe3 mai - 3,57 mg/kg.

MaHraHbT € BaXeH MUKpPO-
efleMeHT, KOWTO y4yacTBa B
mMeTabosiM3Ma Ha Bbliexuaparu-
Te, nunuguTe W MNpoOTEUHUTE.
MaHraHbT e cneumuyeH Ko-
(hakTop 3a eH3umMnTe yyacTealim B
CMHTEe3a Ha MyKonosisaxapuau, u
HecneundnyeH  Ko-thaktop  3a
MHOIO Apyrm eH3umu. Toi ce
Hamupa B 3HaUNTE/THN Ko/nyecTsa
BbB BCUYKM XpaHu. Herosusr
aednuynt He e 6un perucTpupaH
Kato npuyvHa 3a CMyLleHue Wun
3abonsBaHe. KpaBeTo MAskO e
6efHO Ha mMaHraH. OT 3 o 5% ot
00LWMA XpaHUTENHUS NpueM Ha
MaHraH ce abcopbupa ycneuwmHo,

OoCcTaHasi0To KonmyectBa  ce
eNMMMUHMPaAT OT TSI0TO  Ypes
n3npaxHeHuaTa.

KoHueHTpauusaTa Ha MaHra-
HBbT HamasaBa npes3 pasrnexja-

Iron is an essential trace
element and is involved as a
catalyst in certain metabolic
reactions. As a component of
haemoglobin, cytochromes, and
other proteins, iron plays an
important role in the transport,
storage and utilization of oxygen. It
is also a cofactor for many
enzymes. Milk and milk products
are a poor source of iron.

The iron content in the white
brined cheese during the lactation
has variables. The amount is the
highest in June-5,98 mg/kg and
the lowest in May - 3,57 mg/kg.

Manganese is an essential
trace element that is involved in
the metabolism of carbohydrates,
lipids and proteins. Manganese is
a specific cofactor for enzymes
involved in the synthesis of
mucopolysaccharides and non-
specific  cofactor for many
enzymes. It is in significant
amounts in all foods. Its deficiency
has not been registered as a
cause of disturbance or disease.
Cow's milk is low in manganese.
Of the total dietary intake of
manganese absorbed successfully
only from 3 to 5% of them the
remainder is eliminated from the
body through fecaes.

The concentration of
manganese decreased over the
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HMA nepuog ot 1,66 po 0,23
mg/kg. Hucka  cratuctmyecka
[OCTOBEPHOCT €  yCTaHOBeHa
(*P<0,05) mexay cupeHaTta mexay
BTOPW N TPeTu nepuog (roHu/onn).

n3BO4UN

Bb3 ocHoBa Ha HanpaBeHuTe
npoyyBaHnA Morat fa ce HanpasAaT
cnepHuTe U3BOAN:

B xoma Ha naktauuATa
KOHUeHTpauusaTta Ha mep (ot 0,49
£o 0,29 mg/kg), ynHk (ot 27,98 go
19,08 mg/kg) n manraH (o1 1,66 o
0,22 mg/kg) HamansBat B
n3cnegBaHUTe CUpeHa, [oKaTto
XENA30To Bapupa 1 6enexn Hai-
BMCOKa KOHLleHTpaums npes
BTOpUA nepuog — 5,98 mg/kg.

period from 1,66 to 0,23 mg/kg.
Low statistical reliability has been
established (*P<0,05) between
cheeses on the second and third
period (June/July).

CONCLUSIONS
Based on the studies can
made the following conclusions:

In the course of lactation the
concentration of copper (from 0,49
to 0,29 mg/kg), zinc (from 27,98 to
19,08 mg/kg) and manganese
(from 1,66 to 0,22 mg/kg) decrease
in the studied cheese, while the
iron range and marks the highest
concentration in the second period:
5,98 mg/kg.
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PE3IOME

HapacTBawmaT nHTepec Kbm nony-
naymute cnepmarosouav, Hamvpawm ce
B pasnuuyHute cnepmasnHu - dpakuuu,
Hanara [AONb/IHUTENHW W3CcnefBaHusa Mo
OTHOLUEeHMe MeToauTe 3a MnoslydyaBaHe Ha
crnepma v NpUIOKEHNETO UM B MpakTuka-
Ta. Llenta Ha HacTosALWOTO n3cnesBaHe e
Ja 6baar npoyyeHn pasnuuuAta B
MoTUANTETa U MopdloiorMaTa Ha dipak-
UMOHHO MOMYyYEHN KyYeLlKM Ccrnepmaro-
3ouMan Npeau v cieg kanauutayms.

Esikynatm  OT KAMHWYHO 34paBu
KydyeTa oT nopoga Kaskaska oBuyapka (3-5
roguHun) 6sixa NosydyeHn Ha Tpu dpakumm
(®1, $2, ®3). Bcaka pakums belwe
paspegeHa 1:1 c kanayuTauMoHHa cpega.
MoTunuTeTbT Ha cnepmarosongute 6elle
onpefeneH 4pes  CNepMOKOMMIOTbPEH
aHanus (CASA). MophonornyHmnsT
aHa/nn3 6elle M3BLPLIEH MO MeToda Ha
TPOMHO oOuUBETSIBAHE Ha akpo3omara.
CemuHanHa nnasma (CI1) oT Bcsaka

SUMMARY

The growing interest in the
populations of spermatozoa, present in
the different sperm fractions, demands
further research regarding the methods of
semen collection and their practical
application. The aim of this study is to
define the differences in the motility and
morphology of fractionaly obtained canine
spermatozoa before and after
capacitation.

Ejaculates from clinically healthy
Caucasian shepherd dogs (3-5 years)
were obtained in three fractions (F1, F2,
and F3). Each fraction was diluted 1:1
with capacitation medium. Motility of the
spermatozoa was evaluated by computer-
assisted sperm analysis (CASA).
Morphological analysis was performed by
triple-stain method. Seminal plasma (SP)
from each fraction was separated by
centrifugation and characterized by High
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(pakumsi  Gewe cenapuvpaHa  4pes
LueHTpodyrmpaHe 1  XapakTepuanpaHa
upe3 BucokoedekTBHa TeYHa Xpomarto-
rpacmsa (HPLC).

HavanHute nokasaresnu Ha
CpefHuss nporpecmBeH MOTWINTET Ha
cnepmartosouante ca: 22.4% 3a &1,

55.8% 3a ®2 n 38.2% 3a P3. bbp3o
noABwxHUTE cnepmaro3sonau ca 63.3% 3a
®1, 55.3% 3a P2 n 39.4% 3a ®3. Cnep
WHOyUMpaHa KanauuTtauums, cnepmaTto-
songute ot ®1 1 ®3 nokazaxa craTucTu-
YyeckuM 3HaA4YMMO MOHWXaBaHe MpPorpecus-
HMA MOTUAUTET U  Ha 6pos 6BbpP30
noAswxHu cnepmatosonam (p<0.05 3a d1
n p<0.0l 3a ®3), B cCpaBHEHME C
Havya/HMTe  [aHHKW, [oKato  TakuBa
TEHOEHUMN He 6sXxa YCTaHOBEHW Mpu
cnepmarosougute ot ®2. Mopdonorny-
HUAT aHa/IM3 nokasa npuUChCTBUE Ha
roNsAMo KOJIMYECTBO KNETbYHU enemMeHTH
BbB ®1 M no-HUCKa KOHLUEHTpauus Ha
cnepmartosouante. Bbe ®3 ce ycTaHOBU

yBe/M4eH 6poil  cnepmaTtosonanm  C
yutonnasmeHn kanumum o 30% wu
3HAQUUTE/THO  MO-HUCKA  KOHLEeHTpauus.

Ha6niopgaBa ce TeHAEHLMA 3a NO-BUCOK
NPOLLEHT Kanauutupanu cnepmarto3onam
BbB ®1 (81%) wun @2 (87%), 6es
OOCTOBEPHOCT  Ha  pasvkute  npu
CpaBHeHMe cbC crnepmarto3ongute ot ®3
(69%). HPLC npodunbT Ha CeMUHasHO
nnasmeHute npoteuHu (Crin) or ®1 un ®2
OeMOHCTpupa fobpe m3paseH nuK Ha 7-
Ma MWHYTa, OTroBapslly Ha MPOTEeUHU C
monekynHo Terno (MT) Hag 200 kDa.
TakbB NUK HE ce ycTaHoBsABAa B NPOhUALT
Ha CIIM ot @3.

®pakUMOHHOTO noslyyaBaHe Ha
crepMa OT KyyeTa MNO3BO/SsiBA Hemexa-
HUYHO pasfenisHe Ha pas/IMyHW nomnyna-
uMn cnepmaTtosonay B 3aBUCMMOCT OT
TAXHaTa  3psAsocT " 6uonoruyeH
noteHynan. Cnepmarosovan ot ®2 nmar
no-gobpe cbxpaHeHW  YHKUNOHANHN
napameTpy M kKanauyuTauumoHHa Cnocoo6-
HOCT, KOETO € KpuTepuin 3a TaxHaTa
onnognTenHa cnocobHocT. lpucbeTBrE-
TO Ha cneundmyHa rpyna npotenmHn ¢ MT
Hag 200 kDa B CIM Ha ®1 n ®2 1 nuncarta

Performance Liquid Chromatography
(HPLC).
The initial average progressive

motility of the spermatozoa was 22.4% for
F1, 55.8% for F2 and 38.2% for F3. The
spermatozoa with rapid velocity were
63.3% for F1, 55.3% for F2 and 39.4% for

F3. After induced capacitation, the
spermatozoa  from F1 and F3
demonstrated  statistically  significant

decrease in progressive motility and | the
number of spermatozoa with rapid velocity
(respectively p<0.05 for F1 and p<0.01 for
F3) compared with the initial data, while
such trends were not observed in the
spermatozoa from F2. The morphological
analysis showed the presence of large
amounts of various cellular elements in F1
and lower concentration of the
spermatozoa. F3 showed increased
number of spermatozoa with cytoplasmic
droplets to 30% and significantly lower
sperm concentration. A tendency for
higher  percentage of capacitated
spermatozoa was observed in F1 (81%)
and F2 (87%) with no significant
difference when compared to F3 (69%).
The HPLC profile of the seminal plasma
proteins (SPPs) from F1 and F2
demonstrated a well pronounced peak on
the 7th minute, corresponding to proteins
with molecular weight (MW) over 200
kDa. This peak was not detected in the
SPP’s profile of F3.

Fractional collection of canine
semen allows non-mechanical separation
of the different populations  of
spermatozoa depending on their maturity
and biological potential. The spermatozoa
in F2 possess better preserved functional
parameters and capacitation ability, which
is a criterion for their fertilization capacity.

The presence of a specific group of
proteins with MW over 200 kDa in F1 and
F2 and the lack of such proteins in F3
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Ha TakvBa NpoTevHM BbB 3 BEPOATHO
okasBa echekT BbpXy CMOCOBHOCTTa 3a
Kanauutauus Ha crnepmarosongute upes
Bb3MOXHW B3auMOENCcTBuA ¢ onpegerne-
HW MOJIeKy/in OT nia3meHata Memb6paHa
(MM), noBnusBaiikn HeliHaTa PUrMaHOCT.
KntovoBu gymun: cnepMoKOMMIOTb-
peH aHanm3, HPLC, kydye, cnepmasiHu

hpakuum

yBO/.

[MpakTukaTa Ha oTrnexgaHe u
pasBbX4aHe Ha efINTHU pasn/iof-
HW XXMBOTHW OT pas/inyHM nopoau
KyyeTa [fJoBefe [0  YCU/EHO
pa3sBuTne Ha MeToguTe 3a Kpuo-
KOHCepBaLus 1 U3KYCTBEHO OCeMe-
HABaHe npu TO3M BuA. B Tasu
Bpb3Ka HapactBa W WHTEpPecHT
KbM nonynauumte crnepmMmaro3ou-
AW, Hamupawy ce B pas/inyHuTe
cnepmasiiy hpakumn. ToBa Hana-
ra 4OMbAHUTENHN U3C/eABaHus no
OTHOLLIEHME Ha meToauTe 3a nosy-
yaBaHe Ha crepma v TAXHOTO npu-
NIOXXeHMe 3a HYXXAuUTe npakTukara.

®pakynoHnpaHoTo  nosyya-
BaHe Ha crnepma npu Hepes, Xpe-
6ey, 1 Kyye MOXe [a Ce NPUIoxu
Kato MeTo[, KOWTO no3BOJsABa
cenapupaHe Ha 6oratata Ha
cnepmarto3onan dopakuma. dpak-
LMOHMPAHETO Ha crnepmarta CbLyo
Taka Mo3BO/iABA W EeCTEeCTBEHO
OGMOIOTMYHO pasfensaiHe Ha nomny-
naummite  cnepmarosoungm no
3pANOCT M €eHeprueH noTeHuman,
KOEeTO OT CBOS CTpaHa € CBbp3aHo
C TAXHaTa orn/jioguTenHa crnocoob-
HOCT.

B Ta3n Bpb3ka, Npu nposese-
HN BBbPXY Hepesn nscnefBaHusa e
YCTAaHOBEHO, 4Ye KpWOTOJIepaHT-

likely has an effect on the capacitation
ability of the spermatozoa through
possible interactions  with  certain
molecules from the plasma membrane
(PM), affecting its rigidity.

Key words: CASA, HPLC, dogs,
sperm fractions

INTRODUCTION

The practice of raising and
breeding of elite dogs of various
breeds led to intensive
development of the methods for
cryopreservation and  artificial
insemination in this species. In this
regard, there is an increasing
interest in the populations of
spermatozoa present in the
different semen fractions. This
requires further research on the
methods of semen collection and
their application for the needs of
the practice.

Fractional semen collection in
boars, stallions and dogs can be
applied as a method that allows
separation of the sperm-rich
fraction.

The ejaculate fractional obtainment
also allows natural biological
separation of the sperm
populations by maturity and energy
potential, which is related to their
fertilization ability.

In this regard, studies
conducted on boars found that the
cryotolerance of the spermatozoa
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HOCTTa Ha cnepmarosongute e
pasnnyHa B 3aBWCUMOCT OT KOS
dopakuns Ha  edkynara ca
nonyyeHn (Pena et al., 2006).
YcTaHOBEHO €, 4ye cnepmMaro3ou-
AnTe OT Hepes, MoJlyyeHn Ot
nbpeute 10 ml oT 6oratata Ha
cnepmarosouav dpakums, nocra-
BEHW B KanayuTtupawm ycrioBus
cnepf pasmpassiBaHe, MmaT Hama-
nen Ca* wuHdnykc. AsTopuTe
CBbp3BaT TOBa C MO- rossgmara
ctabunHoct Ha MM Ha cnepmaro-
3omante (Sharoare Hossain et al.,
2011).

ma paHHW, Ye CbCTaBbT Ha
eNIeKTpoNnTUTE U NpPOTEUHUTE B
Cll Bapupa B pasnnyHa cTeneH B
oTaenHute dpaxkuyum (Zhu et al.,
2000). M3BecTHO €, Ye CI1 e BaxHa
3a: NoAAbpPXaHeTo Ha MoTuanTeTa
Ha cnepmarosougute npu O6uK
(Baas et al., 1983) u ko4 (Graham,
1994); 3a nogob6bpsiBaHETO Ha
npexuBaeMocTTa Ha crnepmaro-
zomanm ot ko4 (Maxwell et al.,
1997). CII vrpasaTt BaxHa posis no
OTHOLLEeHMe Ha  MOTUIUTEeTa,
KauyeCTBEHUTe XapakTepucTukn u
aKTMBaLMATa Ha pas/iNyHn curHan-
HA  NbTUW@A  CBbP3aHM  CbC
CTPYKTYPHO-(PYHKUMOHAIHN  NpO-
MEHM npoTuyalm B crnepmMaro3ou-
aute cnep eakynaunsa. Hakon CrrMl
yyacTBaT B rpoleca Ha nvnuaHa
mMoamdpukauua Ha MM Ha cnepma-
TosonguTe nNpu  Kanauyutaumata
(Manjunath, 1993; Manjunath,
Therien, 2002). Apyrn CIIM okas-
BaT NPOTEKTUBEH eekT, KOWTOo ce
n3passBa B npegnasBaHe Ha
MOJIOBUTE K/IETKN OT YBpexaaLloTo

varies depending on the ejaculate
fraction they were obtained (Pena
et al., 2006).

It has been found that boar
spermatozoa, obtained from the
first 10 ml of the sperm-rich
fraction, under capacitation
conditions post-thaw had lower
Ca?*flow, which may explain their
greater PM stability after
cryopreservation (Sharoare
Hossain et al., 2011).

There is evidence that the
electrolyte and protein composition
in the SP varies between the
different fractions (Zhu et al.,
2000). It is known that SP is
important for: maintaining the
motility of the spermatozoa from
bull (Baas et al., 1983) and ram
(Graham, 1994); improving the
survival rate of ram spermatozoa
(Maxwell et al., 1997). SPPs play
an important role concerning the
motility, quality characteristics and
the activation of different signaling
pathways associated with
structural and functional changes
occurring in the spermatozoa after
ejaculation. Some SPPs participate
in the process of lipid modification
of the sperm PM during
capacitation (Manjunath, 1993;
Manjunath, Therien I., 2002).

Other SPPs have a protective
effect on the sperm PM, which
results in protection from the
damaging effects of low
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[JelCTB/MEe Ha HUCKUTe Temnepary-
pn, Kakto M OT [AeCTPYKTUBHOTO
Bb3elCTBME Ha TemnepaTypHus
Lok (Barrios et al., 2000; Barrios et
al., 2005). [lMpepgnonara ce, 4e
npukpensaHeTo Ha HAkou CI1 Kbm
MM Ha cnepmartosougute wurpae
ponia Ha T.Hap ,JdekanauuTtupary,
dhakTop®. Tlo TO3M HaunH ce
3abaBA kanauuTaumAaTa U akpo-
3o0mMHarta peakumna (Fraser et al.,
1990). Killian et al. (1993) onuceat
NPUCBHLCTBMETO Ha T.Hap. "fertility-
associated proteins” B CIT Ha 6wk,
KOUTO ca BaXHW 3a onsoautesiHa-
Ta CrnocobHOCT Ha crnepmaro3ou-
ante. [pyrn aBTOpU TBBLPLAT, ye
npoteuHn ot CI1 oka3BaT BpeneH
edpekT  BbpPXy  MOABWXKHOCTTA,
npexuBaemMocTTa U ouesiiBaHeTo
Ha cnepmaro3oungurte cnep TemMne-

patypeH wok (lwamoto, 1993;
Garcia and Graham, 1987).
Mpn Hepes, KpuoToMepaHT-

HOCTTa Ha cnepmaro3onguTte e no-
[o6pa npu npunaraHeto Ha CI1 oT
onpegeneHn gpakuum, OTKOJSIKOTO
nog Bb3gencteneto Ha CI or
uenusa esakynat (Diego V. Alkmin et
al.,, 2014). Akcay et al. (2006)
ycTaHoBsiBaT npu xpebuu, ye Cr1
noslyyeHa oT 6oratuTte Ha crnepma-
To3omaun ppakumm okassa no-Hera-
TMBHO Bb3AENCTBUE BBbPXY NPEXM-
BAEMOCTTa MM Npu CbXpaHeHue,
oTkosikoto CIT oT 6egHuTe Ha
criepmaTtosonan pakunn.

Te3n npoTuBopeunBu pesyn-
Tatn nokassatr, ye CI1 e BaxeH
KOMMekceH duiyna, CbAbpxaly
pa3HoO06pa3HN KOMMOHEHTU, KOUTO
noBnnABaT MOTUAUTETA U NPEeXu-

temperatures, as well as from the
destructive effects of cold shock
(Barrios et al., 2000; Barrios et al.,
2005). It is assumed that the
attachment of some SPPs to the
spermatozoa acts as a
.decapacitation factor”, resulting in
delay of the capacitation process
and the acrosome reaction (Fraser
et al., 1990).

Killian et al. (1993) describe the
presence of so-called."fertility-
associated proteins” in bull SP,
which play an important role for the
fertilization ability of the
spermatozoa. Other authors claim
that some SPPs have a harmful
effect on the motility and survival
rate of the sperm cells after cold
shock (lwamoto, 1993; Garcia and
Graham, 1987).

In boars, implementing SP
from selected fractions results in
greater sperm  cryotolerance,
compared to SP obtained from the
whole ejaculate (Diego V. Alkmin
et al., 2014). Akcay et al. (2006)
found in stallions that the SP,
received from the sperm- rich
fractions, has more harmful impact
on the survival rate of the
spermatozoa during storage, than
SP obtained from the sperm- poor
fractions.

These contradictory results
demonstrate that SP is an
important complex fluid comprising
a variety of components that in
different ways affect the survival
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BAEMOCTTa Ha cnepmarosongute
no pasnnyHn  HaumHu. (Kykos,
2011). B ponbnHeHue Ha TOBa,
Ha/IMYNEeTO Ha HepocTarbyHUTE
JaHHW  nNpu  KyyeTata Hacouu
HalWeTo BHWMaHWEe KbM BbMpoca
3a (ppakuMoHNpaHOTO noslyyasaHe
Ha cnepma u pongata Ha CIIM ot
pasiMyHuTe  dopakumm BbpXy
CTPYKTYPHO-(PYHKLNOHATHNSA
WHTErpuTeT UM  NPOTEeKUMS
crepmaTto3ouanTe npu To3n BUA,.

Llenta Ha HaCTOALLOTO
npoyysaHe e pga ce Hanpasu
CpaBHUTENEH aHa/In3 Ha pasnu-
yndaTa B NoABMKHOCTTA M MOpQIO-
NIOTMYHOTO CbCTOAHME Ha dopakum-
OHHO MOJIyYEHN Ky4yeLllku cnepma-
To30MAM Npean N cnep Kanauuta-
una. HanpaBeH e aHa/M3 Ha
NpPoTENHNTE, CbAbpXalwn ce B
OTAEe/IHUTE CnepMasiHu  ppakumm
cnepf xpomarorpadcko cenapupa-
He N XapakrtepusnpaHe.

Ha

MATEPVANT N METO4U

MonyyaBaHe © WHKybGupaHe
Ha cnepma

Eskynatm  OT  K/IMHWYHO
34paBu KydyeTa, nopoga Kaskaska
oBuyapka (3-5 roguHn) 6GaAxa
nonyyeHn Ha Tpu pakuyumn (P1,
®2, n ®3) no wmetToga Ha
AvrMtasiHa  MaHunynauus,  6e3
NPUCHCTBME HA KyyKa B ecTpyc.

Bcsaka hpakyms bewe
paspeneHa B CbOTHOWweHne 1:1 ¢
Kyyellka kKanauuTauuoHHa cpega
(CCM no Mahi un Yanagimachi
(1978): 83.49 mM NacCl, 4.78 mM
KCI, 1.71 mM CacCl,.2H20, 1.19
mM KH,PO,4, 37.61 mM NaHCOg,

rate  and motility of  the
spermatozoa (Kykos, 2011). In
addition, the insufficient data in
dogs turned our attention to the
matter of fractional semen
collection and the role of the SPPs
from the different fractions on the
structural and functional integrity
and protection of the spermatozoa
in this species.

The objective of this study is
to make a comparative analysis on
the differences in motility and
morphological status of fractionaly
obtained canine spermatozoa,
before and after capacitation. After
chromatographic separation and
characterization, analysis was
made on the SPPs obtained form
the different sperm fractions.

MATERIAL AND METHODS

Collection and incubation of
the sperm

Ejaculates from clinically
healthy Caucasian shepherd dogs
(3-5 years) were obtained in three
fractions (F1, F2, and F3) using the
method of digital manipulation,
without the presence of a teaser
bitch in oestrus.

Each fraction was diluted 1:1
with canine capacitation medium
(CCM composition: 83.49 mM
NaCl, 4.78 mM KCI, 1.71 mM
CaCl2.2H20, 1.19 mM KH2PO4,
37.61 mM NaHCO3, 0.25 mM Na
pyruvate, 21.55 mM Na lactate
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0.25 mM Na pyruvate, 21.55 mM
Na lactate 60% cupon, 2.78 mM
glucose, 0.4% BSA; pH 7.8; 305
mOsm).
3a uHayumpaHe Ha in vitro
KkanauuTtaumsa, Taka paspefeHaTa
cnepMa 6ewe WHKy6upaHa npu
37°C n 5% CO; 3a 180 MuHYTN.
KomnioTbpHO-acucTmpaH
cnepmoaHanin3 (CASA)
[MoABMXHOCTTA M CKOPOCTHMU-
Te napameTpu Ha cnepMaro3onau-
Te OsAxa oueHeHn 4ype3 CASA
System Sperm Class Analyzer®
(Microptic®, Spain), aHanUTUueH
mogayn ,Motility and concentration®.
Bsixa 13non3BaHn MOKPUBHN CTbK-
na c pasmepu 18x18 mm u obem
Ha kankaTta 8 pul. Cnepmarto3sonau-
Te OT OTAeNHuTe dopakumm 6sxa
OLEHEHN HenocpeacTBeHO cref
noslyyaBaHe Ha esdkynatute u
chep kanauutauma Ha 180 muHyTa.
MopdposiornyeH aHaM3 Ha
crnepmaTo3ongnTe
Mopdo/1I0rMYHNAT aHanun3
6elwe M3BbPLIEH MO MeToda Ha
TPOMHO OLBeTsABaHe Ha akpo3oma-
Ta. HaTpuBKnm OT BCsdKa OTAe/Ha
cnepmasiHa dopakuma 6axa Hanpa-
BEHW HenocpeAcTBeHO cnep nosy-
yaBaHe Ha eakynatute Wn cnepj
n3TMYaHe Ha BPEMeTO 3a Kanaumu-
Tauma. Cnepn  npepsaputenHa
dmkcaumnsa,  HaTpuBkuTe  6saxa
OuBETEHVM 4pe3 npunaraHe Ha
MeToj 3a AudepeHunasiHo ouge-
TABaHe Ha akposomara upes
nocnepoBsaTeniHO M3MNon3BaHe Ha
cnegHute  6ou: 0.5% BogeH
pasTBOp Ha €03MH 3a 6 MWHYTH,
HacuTeH BOAEH pa3TBOp Ha

60% syrup, 2.78 mM glucose,
0.4% BSA; pH 7.8; 305 mOsm
(Mahi and Yanagimachi, 1978).

For the induction of in vitro
capacitation the so diluted semen
was incubated at 37°C and 5%
CO,, for 180 minutes.

Computer-assisted
analysis (CASA)

The motility and velocity of
the spermatozoa were assessed
by CASA System Sperm Class
Analyzer® (Microptic®, Spain),
~Motility and concentration®
analytical module. Cover slides 18
X 18 mm and 8 ul drop volume
were used. The spermatozoa from
the separate fractions were
evaluated immediately after
ejaculation and after capacitation
on the 180 minute.

sperm

Morphological analysis

Morphological analysis was
performed by the method of triple-
staining of the acrosome. Smears
from each sperm fraction were
made immediately after ejaculation
and after the time needed for
capacitation.

After a preliminary fixation, the
slides were stained by the method
for differential staining of the
acrosome through consistent use
of the following dyes: 0.5%
aqueous solution of eosin for 6
minutes, saturated agueous
solution of kongorot for 5 minutes
and 0.5% aqueous solution of
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KOHropot 3a 5 muHytM n 0.5 %
BOJEH pa3TBOP Ha reHuMaHsBnosieT
3a 3-5 cekyHgu. Cnep HeKOJIKO-
KpaTHO NMpoMMBaHe N U3cyllaBaHe,
BCSAKka HaTpuBka Oelle oueHsABaHa
ypes npebposiBaHe Ha 200 KIEeTKMW.

N3onmpaHe Ha cemuHanHa
nnasma

CI ot otgenHute dhpakumm
bewe wun3o/MpaHa OT  BCUYKM
nscneaBaHn vHaMeBuauW. MNMbpBoHa-
YyasIHOTO LUeHTpopyrupaHe bGelue
n3sbpLieHo npu 2 500 rpm Ha 4°C
3a 5 MuHyTU. CynepHaTtaHTata
6elle BHMMaTesIHO OTnUNeTupaHa
N MOBTOPHO LEHTpohyrnpaHa npu
10 000 rpm Ha 4°C 3a 10 MUHYTN.

BucokoepekTnBHA  TeuHa
xpomaTorpadgusa (HPLC)

XapaktepusupaHeto Ha CI1IM
6ewe mn3BbpLIeHO yYpe3 HPLC Ha
pgsovyHa HPLC nomna 1525 c
UV/vis petektop 2489 (Waters
Company®), c nomowTa Ha
cemunpenapaTtuBHa  MOJIEKY/IHO-
cuTOBa Xpomartorpadcka KosioHa
TSK gel® G3000SW, 21mm x
300mm, 10 pgo 500 kDa (Tosoh
Bioscience®).

Gel Filtration Markers Kit for
Protein Molecular Weights 12,000-
200,000 Da" (Sigma-Aldrich®)
6ewe u3non3BaH 3a onpegensHe
Ha MT.

Baxa wn3nonssaHun npoéu c
o6em o1 1000 ul npn 20 MUHYTHK
Bpeme 3a NpoTunyaHe Ha npobata u
6 ml/min cKOpOCT Ha noToka.

Cratuctnyeckara obpaboTka
Ha OaHHWTe Oelue M3BbPLUEHA Mo
t-test Ha Student.

gentsianviolet for 3-5 seconds.
After several washings and drying,
each smear was evaluated by
counting 200 spermatozoa.

Seminal plasma isolation

SP was isolated from all
tested individuals. The initial
centrifugation was performed at
2500 rpm at 4°C for 5 minutes. The
supernatant was carefully collected
and re-centrifuged at 10,000 rpm,
4°C for 10 min.

High-Performance
Chromatography (HPLC)
SPPs characterization was
made by HPLC on Binary HPLC

Liquid

Pump 1525 with  UV/Visible
Detector 2489 (Waters
Company®), wusing a semi-
preparative size exclusion

chromatographic column TSK gel®
G3000SW, 21mm x 300mm, 10 to
500 kDa (Tosoh Bioscience®).

Gel Filtration Markers Kit for
Protein Molecular Weights 12,000-
200,000 Da™ (Sigma-Aldrich®)
was used for MW determination.

Sample volume of 1000ul
was applied, at 20 min run time
and 6ml/min flow rate.

Statistical data processing
was carried out by t-test of
Student.
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PESYNTATN N OBCBXOAHE
MoABMXHOCT ©  CKOPOCTHMU

napamMeTpu npeau U cnep
KanauvTaums
MbpBOHAYATHUAT cpegeH

NnporpecuBeH MOTUIUTET Ha cnep-
maTtosonante e 22,4 % 3a F1, 55.8
% 3a F2 1 38.2 % 3a F3 (Purypa 1).
Bbp3onogsmxHUTE cnepmMaro3ouan
ca 63.3 % 3a F1, 55.3 % 3a F2 u
39.4 % 3a F3 (Purypa 2).

22 40%

1 40%

F

MporpecMBHO NOABUMKHU cCnepmarosonam
Progressively motile spermatozoa

® Mpeay kanauuTtauma/ Before capacitation

Cnep kanaumutauus/ After capacitation

55 80%

RESULTS AND DISCUSSION

Motility and velocity
parameters before and after
capacitation

The initial average progressive
motility of the spermatozoa was
22.4% for F1, 55.8% for F2 and
38.2% for F3 (Figure 1). The
spermatozoa with rapid velocity
were 63.3% for F1, 55.3% for F2
and 39.4% for F3 (Figure 2).

3? 80% 38.20%

®dur. 1. MNpoueHT Ha NPOrpecuBHO NOABWXHUTE criepMarto3ongnTte oT oTAe/IHUTE

opakummn nNpean 1 creg Kanaymtayms

Fig. 1. Percentage of progressively motile spermatozoa from the different

factions before and after capacitation

5'bp30 noasuvxHMU cnepmartosongm
Rapidly motile spermatozoa
= Mpeau kanauutaumsa/ Before capacitation

Cnepn kanauuTauma/ After capacitation

G 55.30%
Ay 39.40%
Ay 40.80%
b’ y
i 0.80% ' -! 4.10%
F1 F2 F

®ur. 2. MNMpoueHT Ha 6BP30 NOABWKHUTE CriepMaTo3onam OT oTAeHUTe dhpakumm

npean 1 cnep Kanayurayms

Fig. 2. Percentage of rapidly motile spermatozoa from the different factions

before and after capacitation
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Cnepg in vitro kanauutaums,
F1 n F3 gemMoHcTpupaT ctatuctu-
YyeCkn 3HauMMoO HamasisiBaHe Ha
NPOrpecuBHUA MOTUNUTET N 6bp3a
ckopocT (cboTBeTHO p < 0.05 3a
F1 n p <0.01 3a F3) B cpaBHEHME
C NbpPBOHAYa/IHUTE AaHHW, A0KaTO
TakuBa TeHAEeHUMN He ca Habsto-
pasaHn npu F2. Crtatuctmyecku
3HauMMO 3anasBaHe Ha MpoueHTa
Ha NPOrpecuBHO NOABUXHU crep-
mMaro3ouan cnep kKanauutauma e
ycTaHOBEH B F2, B cpaBHeHue C
F1u F3 (p <0.01).

MopdponornyeH craTyc Ha

cnepMmaTo3onguTe, npeaum u
cnepj kanauuTauus
MopdonormyHnAT aHanun3

rnokasa Hasimume Ha rosiemMmu Kosmnm-
yecTBa pPasHOPOAHW  KNEeTbYHU
eneMeHTn BbB F1 K no-HUCKa
KOHLUEeHTpauna Ha cnepmarosou-
oute, B cpaBHeHMe c¢ F2. F3
nokasa HapacTBaHe Ha 6pos Ha
crnepmaro3ouanTe C uuTonsasme-
HM kanumum o 30 % wn 3Hauu-
TE/NIHO MO-HMUCKa KOHLUEeHTpauuaTa
Ha cnepmaTta, B CpaBHeHMe C
apyrute dopakuuu. Mo-BUCOK npo-
LEeHT Ha KanauuMTupaHu cnepmMmaro-
3omam ce Habnwpgasa B F1 (81 %)
n F2 (87 %) cbCc 3HauuTesHa

pa3sfivka B cpaBHeHue ¢ F3 (69 %).

CpaBHeHne Ha Crir
npodpunu Ha pasnnyHnTe
dopakummn

HPLC npocunsbT Ha CIIM ot
F1 pemoHcTpupa gobpe uspaseH
nuk Ha 7" muHyTa (durypa 3),
KOWTO € NO-HUCHK BbB F2 (Purypa
4) “ no4ytm oTcbCcTBa BbLB F3

After in vitro capacitation, F1
and F3 demonstrated statistically
significant decrease in progressive
motility and  rapid  velocity
(respectively p<0.05 for F1 and
p<0.01 for F3) when compared
with the initial data, while such
trends were not observed in F2. A
statistically significant preservation
of the percentage of progressively
motile spermatozoa after
capacitation is established in F2
compared to F1 and F3 (p<0.01).

Morphological status of the
spermatozoa before and after
capacitation

The morphological analysis
showed the presence of large
amounts of various cellular
elements in Fl1 and lower
concentration of the spermatozoa,
compared to F2. F3 showed
increased number of spermatozoa
with cytoplasmic droplets to 30%
and significantly lower sperm
concentration compared to the
other fractions. Higher percentage
of capacitated spermatozoa was
observed in F1 (81%) and F2

(87%)  with no significant
difference when compared to F3
(69%).

Comparative analysis

between the SPP profiles of the
different fractions

The HPLC profile of the
SPPs from F1 demonstrated a well
pronounced peak on the 7™ minute
(Figure 3), which is lower in F2
(Figure 4) and almost absent in F3

421



(Purypa 5). To3m nuK cbabpxa
npotenHn ¢ MT Hag 200 kDa.
HawaTta xunote3a e, ye 1e3n CI1I1
B3aumogencTear Cc onpegeneHu
Mmonekynn ot [1IM, 3acdarawm
HelHUA UWHTerpuTeT U Kanauuta-
LUMOHHa CcnocobHocT. Hanunumeto
Ha TO3M MUK MOXe Aa Ce U3non3sa
Kato KpuTepuii 3a onnoguTesiHa
CNOCOBHOCT Ha cnepmaro3oungnTe.

(Figure 5). This peak contains
proteins with MW over 200 kDa.
Our hypothesis is that these SPPs
interact with certain molecules
from the PM, affecting its integrity

and capacitation ability. The
presence of this peak may be
used as a criterion for

spermatozoal fertilization ability.

i f"'Férai:f:'tidﬁ' T~

3 100 20 S,

®dur. 3. HPLC npodomn Ha CIMIM ot 1
Fig. 3. HPLC profile of the SPPs in F1
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®dur. 4. HPLC npodomn Ha CIMIM ot 2
Fig. 4. HPLC profile of the SPPs in F2

422
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®our. 5. HPLC npodonn Ha CMIM ot ®3
Fig. 5. HPLC profile of the SPPs in F3

BbB F2 nukbT mexay 11lta n
16Ta MUHyTa Mnokasa 3Ha4yuMTesiHO
no-BMCcoKo Kosindyectso Ha CI1I1
(60-10 kDa), B cpaBHeHue ¢ F1 un

F3, KbAeTo KO/NMYeCTBOTO Ha
npoTtenHnTe e Hucka B F3.
N3BOAN
®pakyMoHHOTO noJslyyaBaHe

Ha CeMeHHa TEeYHOCT Npu Ky4yeTa
no3sosiiBa HemMexaHW4yHO pa3sfe-
NAHe Ha pasnuyHuTe nonynaumm
cnepmMmarosovgn B 3aBUCUMOCT OT
TAXHaTa 3pSANoCT U BMONOrnYeH
noteHunasn. Cnepmatosongurte
BbB F2 nputexasar no-go6pu
oyHKUMOHANHN  napamMeTpy U
KanayuTtayMoHHa CrnoCOGHOCT OT
Te3nm BbB F1 n F3. Hannuneto Ha
onpeaeneHa rpyna CI1M ¢ MT Hapg,
200 kDa BbB F1 1 F2 n nuncara
Ha Te3n npotenmHn B F3 Bnuse
BbpXy KanauuMtaynoHHaTta cnocob-
HOCT Ha cnepmaTto3onguTe.

In F2 the peak between 11"
and 16™  minute  showed
significantly higher quantity of
SPPs (60-10 kDa), compared to
F1 and F3, where the quantity of
proteins is lowest in F3.

CONCLUSIONS
Fractional collection of canine

semen allows non-mechanical
separation of the  different
populations of spermatozoa

depending on their maturity and
biological potential. The
spermatozoa in F2 possess better
functional parameters and
capacitation ability than those in F1
and F3. The presence of a specific
group of proteins with MW over
200 kDa in F1 and F2 and the lack
of such proteins in F3 affects the
capacitation ability  of  the
spermatozoa.
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PE3IOME

OcHOBHaTa Len Ha HacToAaweTo
uscnefBaHe € OUEeHka Ha Bogarta u4pes

MUKPO6MONOrnyeH aHanus, upes
baktepuu, KaTo  Hanpumep:  o6LWw
Konudpopmn,  hekanHn - CTPEnTOKOKM,

XeTepoTpohHM BGakTepuun, ca/IMOHenNna u
wurena w robuykn. [lpoyyBaHeTo e
N3BbPLUEHO NMpes3 NIeTHUA ce30H Ha 2013.

Bb3 ocHOoBa Ha nosiydeHute
pesyntatu, npasBuM CrefHUTE 3aknioye-
HUSA: Bodata Ha peka BanboHa He e
CWIHO 3ambpceHa OT 0Oakrepun BbB
BCUYKM MECTOMNONOXEHUS. Fonsm 6poii oT
BCUYKM MMWKPOOPraHM3Mu e perncrpmpaH
Ha BCUYKM MECTONO/IOXeHNs. Bb3 ocHoBa
Ha KoNuopmHUTE GakTepun cnopes
cuctemaTa Ha TbMIM/IMHI, BogaTa Ha peka
BanboHa nonaga BbB BTOPWM K/ac
3ambpcaBaHe. CneposaTtesiHo  BogaTa
TpsibBa ga 6bAe obpaboTeHa npean Aa
CTaHe rogHa 3a nvieHe.

Mpobn OT  MUKPOBMOMOTrNYHUTE

SUMMARY

The main objective of this study is
estimation of water by microbiological
analysis, through bacteria such as: total
coliform, streptococcus faecalis,
heterotrophic bacteria, salmonella and
shigella, and fungi. The study is done
during summer season, 2013 year,

According to the obtain results led
us to conclude: The waters of water of
river “Valbona ” it is not high polluted by
bacteria at all locality. Registered the low
number of all microorganism, at all
locality. On base of coliform bacteria
according to Tumpling system the waters
of “Valbona” river belongs at second class
of pollution. The waters will therefore
need to be treated, before it will be fit for
drinking.

Samples for microbiological
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aHanM3nm ca CcbbpaHu OT  ueTupwu
MECTOMNOJIOXXEHUA NO MOpeyneTo Ha
pekara.

KnouoBu aymu: nato, MnKpo6mnono-
rmyeH, aHanus, Boga, peka, BanboHa

yBO/,

N3TOuHMUMTE Ha nNUTeilHa
BOZa BK/IOYBAT NOTOLM, KNajeHLMm,
peKM N e3epa OCHOBHO B cenara.
MoTounTe, pekute ©n e3epara,
KOUTO ca W3TOYHUK Ha nuTeiiHa
BOZa Ce M3Mnon3Bart kaTo MSACTO 3a
N3XBbP/ISSHE Ha OTnagHu BOAM.
Ob6uyaiiHute N3TOYHMULM Ha
nMTEeNHa Boda ca NoTouuTe, Peku,
KNafeHUM 1 COHAaXMW, KOUTO KaTto
usno He ca o6bpaboteHn u ca
CBbp3aHM C pas/IMyHM ONacHoOCTU
3a 3pgpaseto (Okonko et al.,
2008a, b). Bopata npepoctass
OCHOBHW €/1leMEeHTWN, HO KoraTo e
3aMbpceHa MOXe fga  CTaHe
HeXenaHa cybCcTaHuua onacHa 3a
yoBeLlKoTo 34paBe (Karavoltsos et
al., 2008).

Cnopep Shittu et al. (2008),
BOJarta e XU3HeHOBaXHa Ha Halle-
TO CbLUeCTBYBaHe M HEHOTO 3Ha-
yeHVe B EeXe[AHEBHUSA HU XUBOT
3agb/hkaBa fda ce u3BbpluBart
UANOCTHN  MUKPOOBUOMOTUYHU U
PU3MKO-XMMUYHN  13CNeaBaHus.
KauyectBOTO Ha BOgata Biusie
BbpPXy 34paBOC/IOBHOTO CbCTOSA-
HMe Ha BCEKW 4YOBeK, cregoBares-
HO, aHa/mM3nTe Ha gmsnyeckute,
GNOMOTNYHN U XUMUYECKN CBOWCT-
Ba, BK/IIOUMTENIHO CbAbPXaAHNETO
Ha MUWKpPOeNeMeHTH, ca MHOro
BaXHW 3a u3cnefBaHuAaTa  Ha
obulecTBeHOTO 3apaBe (Shalom et
al., 2011).

analyses are collected in four localities
along the river.

Keywords: summer, microbiological,
analysis, water, river, Valbona

INTRODUCTION

Sources of drinking water
include streams, wells, rivers and
lakes mostly in villages. The
streams, rivers and lakes which
are sources of drinking water are
use as sewage disposal site. The
usual sources of drinking water are
the streams, rivers, well and
boreholes which are  mostly
untreated and associated with
various health risks (Okonko et al.,

2008a, b). Water provides
essential elements, but when
polluted it may become

undesirable substance dangerous
to human health (Karavoltsos et
al., 2008).

According to Shittu et al.
(2008), water is vital to our
existence in life and its importance
in our daily life makes it imperative
that thorough microbiological and
physico-chemical examinations be
conducted on water. The quality of
water influence the health status of
any populace, hence, analysis of

for  physical, biological and
chemical properties including trace
element contents are very

important for public health studies
(Shalom et al., 2011).
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MATEPUAN N METOAOW

Mpobute 3a aHa/M3a ca
CcbOpaHu B ABYNUTPOBU CTEPWUSIHU
NOSIMBUHUA  XJTIOPUAHN (PVC)
nnacTtMacoBu OyTWIKU OT YeTupu
(4) onpepgeneHn nyHKTa 3a nNpoou
no peka BanboHa.

Mpobute ca cbOpaHM OT
4yeTMpn MecTononoXeHus. BogHu-
Te npobu ca cbbpaHu 3a on3nKo-
XMMUYEH U MUKPOOBUONOTMYEH
aHanuns.

Mpobute ca cbOpaHM npe3
AeHsa B 9.00, 12.00, oT BCceku enH
OT MyHKTOBETe 3a npobu. LienTta Ha
cbbupaHeTo Ha npobum e pa ce
cbbepe maTepuan c AocTaTbyHO
Manbk o0bem 3a pga 6bae
TpaHcnopTupaH yaobHO [0 M B
nabopatopusi, [0OKato BbIPEKN
TOBa TOYHO npeacrasnssa
maTtepuasia, OT KOWTO e B3eTa
npo6a. MeToabT 3a 3ana3BaHe
Npu CbXpaHeHVe e 3aMpassiBaHe.

BogHute npobu ca aHanusu-
paHn 3a (PU3NKO-XMMUYHOTO CU U
MUKPOOUONOMMYHO KavyecTBo, a Xu-
MUYeckuTe xapakrepuctukm (HTB,
nposBogumMmocT, pH, coneHoct) ca
onpefenieHn c gurntasiHa anapa-
Typa HAHC.

BakTteoponornyeH aHan3

Mpu n3onnpaHeto Ha Gakre-
pyM ca W3MNoN3BaHN XpaHUTeNeH
arap 3a xeTepoTpodHu Gaktepuu,
X/TbYHO-ECKY/IMHOB arap 3a
Streptococcus faecalis, BM0ON1eTOBO
yepBeH arap 3a KOJIMPOPMHU
6akTepuu, SS arap 3a ca/iIMoHesna

MATERIAL AND METHODS

The samples for this analysis
were collected with two-litre sterile
polyvinyl chloride (PVC) plastic
water bottles from four (4)
designated sampling point in river
Valbona.

These samples were
collected from four localities. The
water samples were collected for

both physiochemical and
microbiological analysis.
Samples were collected

during the day at 9.00 am, 12.00
pm, from each sampling station.
The objective of the sampling was
to collect a portion of material
small enough in volume to be
conveniently transported to lab,
while still accurately representing
the material being sampled. The
preservation method for storage
was refrigeration.

Water samples were
analysed for physiochemical and
microbiological quality and
chemical characteristic  (TDS,

conductivity, pH, salinity) were
determined by digital apparatuses
HACH.

Bacteriological Analysis

In the bacteria isolation,
nutrient agar for heterotrophic
bacteria, bile aesculin agar for
Streptococcus faecalis, Violet red
agar for total coliform bacteria, SS
agar for salmonela and shigella,
sabouraud agar for fungi, were
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n wurena, cabypo arap 3a r»om.
Bcska cpega e noaroTBeHa M
CTepunn3MpaHa Kakto € MoCOYEHO
OT NpousBoAnTENS.

PE3YJITATU N OBCBXXOAHE

Pe3yntatnte OoT HacToOALWETO
n3cnefBaHe ca npeacTaBeHn B
Tabnmua 1. Kakto € Nnoco4vyeHo B
Tabnuuara, No-BMCOKMAT OGpoi Ha
XeTepoTpodhHm GakTepum e otye-
TEH B MECTOMNOJIOKEHNe 4eTupu C
240 cfu/10 ml Boga. Manbk 6poi
XeTepoTpohHN GakTepun e peruc-
TpMpaH B MbPBOTO MECTOMNOJIOXe-
Hne (78 cfu/l0 ml Boga). lNpwu
BTOPOTO M TPETOTO MECTOMNOsI0Xe-
HMe ca perucTpupaHu  gpyru
CTOiHOCTM Ha OGakTepun (190 wu
230 cfu/10 ml Boga).

Mo-BUCOKMAT 6poil Ha 06LLM
KONMopMHN BakTepun e oTyeTeH
B 4YeTBbPTOTO MECTOMNOJIOXKEHME,
101 cfu/10 ml Boga. AeceT NbTu
MO-HUCKO CbAbpXaHne Ha o06Lm
KONMopMHN GakTepun e oTyeTe-
HO Ha MbpPBOTO MECTOMNOJIOXKEHME
(10 cfulO0 ml Boga) B cpaBHeHue C
4eTBBbPTOTO MEeCTOMNOIOXEHME.
[Mpy BTOPOTO M TPETOTO MECTOMNo-
JIOKEHNe ca perucTpupaHu apyru
CTOMHOCTM Ha 6Gaktepun (84 n 89
cfu/10 ml Boga).

Mo-BUCOKMAT 6poi Ha
6akTepun Streptococcus faecalis
ca peructpypaH B MeCTOMNoJsoxe-
Hne uvetupu (4), 284 cfu/l0 mi
Boga. Manbk Opoit  HGaktepum
Streptococcus faecalis ca peruc-
TpMpaHu BbB BTOPOTO MECTOMNO/10-
XeHune (10 cfu /10 ml Boga). Mpwn

used. All media were prepared and
sterilized as instructed by
manufacturer.

RESULTS AND DISCUSSION

Results of this investigation
are presented at Table 1. As it
show at table the higher number of
heterotrophic bacteria is registered
at locality four by 240 cfu /10 ml
water. The low number of
heterotrophic bacteria is registered
in first locality (78/10 cfu / 10 ml
water). While at second and third
locality are registered this value of
bacteria (190 and 230 cfu / 10 mi
water).

The higher number of total
coliform bacteria is registered at
fourth locality, 101 cfu/10 ml water.

Tenfold lower, of total coliform
bacteria, is registered at first
locality (10 cfu /10 ml water)
compared with fourth locality.

While at second and third locality
are registered this value of bacteria
(84 and 89 cfu / 10 ml water).

The higher number of
Streptococcus faecalis bacteria is
registered at locality (4) four, 284
cfu /10 ml water. The low number
of Streptococcus faecalis bacteria
is registered in second locality (10
cfu /10 ml water). While at second
and third locality are registered this
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BTOPOTO M TPETOTO MECTOMNOsI0Xe-
HAMe ca perucTpupaHu  apyru
CTOMHOCTM Ha OakTepun (119 un
260 cfu/10 ml Boga).

Mo-BUCOKMAT 6Opoil Ha SS
b6aKkTepun e oTYeTeH B YETBBLPTOTO
mecTtonosioxeHve, 89 cfu/10 ml
Boga. Manbk 6poii SS 6akTtepun e
perncTpupaH B MbpBOTO MECTOMNO-
noxenue (9 cfu /10 ml Boga). Mpwu
BTOPOTO UM TPETOTO MECTOMOsI0Xe-
HAe ca perucTpupaHu  Apyru
CTOMHOCTM Ha Gaktepuun (33 n 32
cfu/10 ml Boga).

Mo-BUCOKMAT 6poli Ha rMbbu e
OTYETEH B YETBBLPTOTO MECTOMNO/0-
XeHwne, 119 cfu/10 ml Boga. Manbk
6poil rbbM e peructpupaH B
MbpPBOTO  MecTonosiokeHne (3
cfu/10 ml Boga). Mpn BTOPOTO U
TPETOTO  MECTOMoJIoKeHne  ca
perncTpupaHu apyru CTOMHOCTU Ha
re6m (10 n 109 cfu/10 ml Boga).

value of bacteria (119 and 260
cfu/10 ml water).

The higher number of SS
bacteria is registered at fourth
locality, 89 cfu /10 ml water. The
low number of SS bacteria is
registered in first locality (9 cfu /10
ml water). While at second and
third locality are registered this
value of bacteria (33 and 32 cfu /
10 ml water).

The higher number of fungi is
registered at fourth locality, 119 cfu
/10 ml water. The low number of
fungi is registered in first locality (3
cfu /10 ml water). While at second
and third locality are registered this
value of fungi (10 and 109 cfu / 10
ml water).

Tabnuuya 1. MMKpOOMOIOrMyeH aHaIM3 Ha BoguTe Ha peka BasiboHa npe3 neTHus

Ce30H Ha 2013

Table 1. Microbiological analysis of waters of river Valbona during summer

season 2013

Bakrepun/Group of bacteria

KonnuectBo Ha npo6u

MecTononoxeHus/Locality

Amount of samples 1 2 3 4
XeTepoTpothHU 10ml 78 190 230 240
Heterotrophic bacteria
O6Lwm KonugopmHu 6aktepun 10ml 10 84 89 101
Total coliform bacteria
CTpenToKoku 10ml 10 119 260 284
Streptococcus faecalis
SS 10ml 9 33 32 89
Mb6u/Fungi 10ml 3 10 109 119

MpucbcTBMeTo Ha Konmndoop-
MU B Te3n BOAHU npobu (Tabnuua
1) kato uyano npeanonara, 4e
onpefesnieHa npoba oT Boga Moxe

The presence of coliforms in
these water samples (Table 1)
generally suggests that a certain
selection of water may have been
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6M e 6una 3ambpceHa uAn c
YOBeLUKU nnm XMBOTUHCKM
dekanuun (Okonko et al., 2008a).
Moxe ga npucbCcTBaTt v ApYyrv no-
onacHu MUKPOOpraHm3mMm
(Richman, 1997).

B HacTodweTo u3cnensaHe,
TeMnepartypaTta Bapupa oT 7.2 Ao
12.3 °C. Te3n AaHHM ca NoAo6HM
Ha otyeTeHuTe oT Okonko et al.
(2008a). CuuTta ce, 4ye BogoemuTe
ce nos/uaABar OT cwiara Ha
CNbHYeBata  CBeT/IMHA Kato
Temnepartypara ce nokaysa OT
28-30 °C npu CpaBHUTESIHO
ropewm gHn (Mulusky, 1974).

CToiHOCTUTE Ha npoBOAU-
MOCT Bapupatr o1 208 (BTOpO
MeCTOnosiIoXeHne) go 241 (nbpeo
MECTOMNOJIOKEHME).

HuBOTO Ha o6wWMTE Hepas-
TBOpEeHN TBbpaU BewecTea (HTB)
Ha peka Ban6boHa e manko no-
BMCOKO, B TakbB C/ly4aii BCUYKMN ca
B rpaHuuuTe Ha npenopbYaHus
nHTepsan ot 500 v noseve.
OTyeTeHn cToriHoCcTM Ha HTB ca
97.6 (NO-HMCKM Ha  BTOPOTO
MecTonosioxeHne) no 113 npu
MbPBOTO MECTOMNOJIOXKEHNE, [0Ka-
TO nNpu TPETOTO W YeTBbPTO
mMecTonosioxeHne ca 101.3 wu
104.5. CTOMHOCTMTE Ha COJIEHOCT
ca 0/1-0.2.

pH CToOMHOCTUTE Ha BOAHUTE
npobu ca pfocta askaslHM KaTto
Bapupar oT 8.2 o 8.22.

CToMHOCTUTE Ha KUCNOPOA
Bapupar oT 5.6 (4eTBbPTO MecTo-
nonoxeHne) po 7.9 (NMbpBo U
BTOPO MECTOMOJI0XEHNUE).

contaminated with faeces either of
human or animal origin (Okonko et
al., 2008a). Other more dangerous
microorganisms could be present
(Richman, 1997).

In this study, the temperature
ranged from 7.2 to 12.3 °C. This is
similar to what was reported by
Okonko et al. (2008a). The water
body is believed to have been
influenced by the intensity of the
sunlight as temperature rose from
28 — 30 °C on relatively hot days
(Mulusky, 1974).

Values of conductivity ranged
208 (second locality) till 241(first
locality).

The level of total dissolve
solids (TDS) of river Valbona is
slightly higher, then, all of them
are within the recommended range
500 and above.

Registered values of TDS are 97.6
(the lower at second locality) till
113 at first locality, while at the
third and four locality are 101.3
and 104.5. Salinity values are
0/1-0.2.

The pH values of the water
samples were quite alkaline in
values range from 8.2 to 8.22.

The oxygen values are
ranged from 5.6 (fourth locality) to
7.9 (first and second locality).
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Ta6nmua 2. PU3NKO-XMMUYECKN XapaKTEPUCTUKM Ha BogdaTa Ha peka Basi6oHa

npes neteH cesoH 2013

Table 2. Physico-chemical parameters of waters of river Valbona during summer

season 2013

DUNKO-XMMUYECKUN XapaKTEPUCTUKM

MecTononoxeHue/Locality

Physico-chemical parameters 1 2 3 4
Temnepatypa/Temperature, °C 72°C 88°C 105°C 123°C
MpoeogumocT/Conductivity, ms/c 241 208 214 220
HTB/TDS 113 97.6 101.3 104.5
coneHocT/SAL 0.2 0.1 0.1 0.1
pH 8.07 8.22 8.07 8.2
0, 7.9 6.4 6 5.6

N3BOAN CONCLUSIONS

Bb3 ocHOBa Ha nonyyeHute
pe3yntatu, HMe MOXe pga Hanpa-
BMM 3ak/loyeHne, 4ye BOAMTE Ha
peka Ban6boHa He ca MO-CWUHO
3aMbpCEHM.

B 3aknwueHne, BogaTta Ha
peka BanboHa e 3ambpceHa. ToBa
ce Ab/ku Ha 6e3pa3bopHOTO
N3XBbP/ISHE Ha (pekasiHn oTnagb-
LN, NTUYN N3NPaKHEHWUS U OTNaLHM
BOAW OT CBMHCKM KOYUHW. [pun-
CbCTBMETO Ha Cca/IMOHena u
lmresia, Kakto U Ha Apyrn YpeBHU
MUKPOOpPraHu3aMm ce Hyxgae oT
cepuo3Ho obmucnsaHe. Hanara ce
obyyeHne Ha XuUTenute BbB
BPb3Ka C OMacHOCTTa OT TexHuTe
[EeACTBUS OTHOCHO HauuHa, Mo
KOMTO ce W3XBBbPNAT OTnagHuTe
BOAM N CBbp3aHu 060/1eCcTn, KOUTO
CbNbTCTBAT NOLOOHU AENCTBUS.

Based on obtained results we
can conclude that the waters of
river Valbona it is not higher
contaminated.

In summary, the water of river
in Valbona is contaminated. This is
due to the indiscriminate disposal
of their faecal wastes, poultries
droppings and piggery wastes. And
the presence of Salmonella and
Shigella, and other enteric
microrganisms call for serious
concern.  Education of the
inhabitants on the danger of their
act in respect to the way sewage is
disposed and related diseases that
accompany the act is therefore
advocated.
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PE3HOME

LlenTa Ha HacToALETO uscnenBaHe
€ [a OueHM KayecTBOTO Ha BogaTa Ha
peka Banb6oHa npe3 eceHHWs Ce30H Ha
2013, 4pe3 MUKPOOBMOMOTUYEH aHans.
Peka BanboHa e pa3snonoxeHa B
ceBepom3ToyHaTa 4act Ha AnbaHus, B
651m30cT Ao rpag bavipam Lypu Mpo6u ot
MUKPOBUONOrNYHUTE aHanmsm ca
CbbpaHM OT YeTMPU MECTOMOJIOXKEHNS NO
nopeymeTo Ha pekara.

Bb3 oOcHOBa Ha MOJydeHUTE
pesyntatu, npaBUM C/egHUTE 3ak/oye-
HWS: BogaTa Ha peka BanboHa He e
CWIHO 3ambpceHa OT O6akTepunm BbB
BCUYKM MECTOMNONOXEHUS. Fonsm 6poii oT
BCUYKM MUKPOOPraHM3mmn e perucrpmpaq
Ha BCUYKM MECToNonoxeHns. Bb3 ocHoBa
Ha KONUAPOPMHUTE BGakTepum cnopes
cuctemarta Ha TbMIM/IMHI, BoJaTa Ha peka
BanboHa nonaga B AvanasoHa Ha BTOpU
Knac 3aMbpcsiBaHe.

KntoyoBn Aymu: eceH, MUKpPO-
6uonorMyeH, aHaiva3, BoAa,  peka,
BanboHa

SUMMARY

The objective of this study is to
assess the quality of water, of the river
Valbona during autumn season, 2013
year, through the microbiological analysis.
River Valbona located in north - east part
of Albania, who passes nearby the city
Bajram Curri. Samples for microbiological
analyses are collected in four localities
along the river.

Based on achieving results led us
to conclude: The waters of water of river
“Valbona” it is not high polluted by
bacteria at all localities. Registered the
low number of all microorganism, at all
locality. On base of coliform bacteria
according to Tumpling system the waters
of “Valbona” river belongs at second class
of pollution.

Key words: autumn, micro-
biological, analysis, water, river, Valbona
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yBO/

B npeanHusa cnyyain, nuten-
HaTa Boga He 6wm TpsibBano pAa
CbAbpXa HUKAKBM MUKPOOPraHm3-
MKW, KOWUTO Cca NaTtoreHHUn Wun
HVKakBM  GakTepum  nokasBallm
doekannHO 3amMbpcsBaHe. YCTaHo-
BABAHETO Ha MWHAMKATOpP KaTto
dhekanHn Gaktepum B nuTeHaTta
BOZa NpefocTaBs MHOIMO 4yBCTBU-
TeneH MeTo4 3a KayecTBeHa
OLEHKa, Tbil KAaTO HEe € Bb3MOXHO
Aa ce nscnefBa Bogara 3a BCekU
Bb3MmoxeH natoreH (WHO, 1993).

OcurypsiBaHeTO Ha Ao6po
KayecTBO NuTeliHa BO4a € OCHOBEH
dhakTop 3a rapaHTuMpaHe Ha obuile-
CTBEHOTO 3/paBe, 3awuTara Ha
oKo/iHaTa cpega M yCTOMYMBOTO
passutne (Ranjini et al., 2010).
Bogata ¢ gobpo nuteiHo kKayecT-
BO € OT OCHOBHO 3HayeHve 3a
yoBewkara (oM3nosiorMa u chblye-
CTBYBaHETO Ha 4oBeKka 3aBuCU
MHOTO OT HEWHOTO  Hannume
(Lemikanra, 1999; FAO, 1997).
[NpenoctaBaHETO Ha npeHocuma
BOZJa [0 HaceneHveTo B cena U
rpagoBe e HeobxoAMMO 3a fa ce
npefoTBpaTAT  onacHocTute 3a
3[paBeTo CBbp3aHM C Jowarta
nuteriHa Boga (Nikoladze and
Akastal 1989; Lemo, 2002).
3HaunTenieH NpoUeHT OT Hacerne-
HMEeTO MO cBeTa M3Mosi3Ba NpPeHo-
cMMa Boja 3a NUTEHN, roTBapCKu,
NMMHN N XUTUEHHM  AOMaLLHK
Hyxan (WHO, 2004).

MATEPWNANT N METOA4WA
Mpobute 3a aHa/M3a ca
CbOpaHu B ABY/IMTPOBU CTEPWUHU

INTRODUCTION

Ideally, drinking water should
not contain any microorganisms
known to be pathogenic or any
bacteria indicative of faecal
pollution. Detection of faecal
indicator bacteria in drinking water
provides a very sensitive method
of quality assessment and it is not
possible to examine water for
every possible pathogen that might
be present (WHO, 1993).

The ensuring of good quality

drinking water is a basic factor in
guaranteeing public health, the
protection of the environment and
sustainable development (Ranjini
et al, 2010). Water of good
drinking quality is of basic
importance to human physiology
and man’s continued existence
depends very much on its
availability (Lemikanra, 1999; FAO,
1997).
The provision of portable water to
rural and urban population is
necessary to prevent health
hazards associated with poor
drinking water (Nikoladze and
Akastal 1989; Lemo, 2002).

A significant proportion of the
world’s population use potable

water for drinking, cooking,
personal and home hygiene
(WHO, 2004).

MATERIAL AND METHODS
The samples for this analysis
were collected with two-litre sterile
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NOSIMBUHUA  XJTIOPUAHN (PVC)
nnacTtMacoBu OyTWIKU OT 4YeTupu
(4) onpepeneHn nyHKTa 3a nNpoou
no peka BanboHa.

Mpobute ca cbbOpaHM OT
4yeTMpu MecTononoXeHus. BogHu-
Te npobu ca cbbpaHn 3a oU3nKO-
XMMUYEH U MUKPOOBUONOTMYEH
aHanuns.

Mpobute ca cbOpaHM npe3
AeHa B 9.00, 12.00, oT BCceku enH
OT MyHKTOBETe 3a npobu. LienTta Ha
B3MaHeTO Ha npobu e pa ce
cbbepe MaTepuman € [OCTaTbyHO
Manbk o0b6em 3a pga 6bae
TpaHcnopTuMpaH yaobHoO [0 U B
nabopatopusi, KaTo BbMNPEKN ToBa
TOYHO npejcTaBnsBa maTepuana,
OT KOWTO e B3eTa npoba. MeToabT
3a 3anasBaHe Npu CbXpaHeHve e
3amMpassBaHe.

BogHuTe npobu ca aHanusu-
paHy 3a (PU3MKO-XUMUYHOTO CU U
MUKPOOMOMOINMYHO  KayecTBo, U
XUMUyeckn xapaxkrepuctukm (HTB,
nposogumocT, pH, coneHoct) ca
onpejeneHn ¢ avrutasiHa anapa-
Typa HAHC.

BakTeoponornyeH aHanms

Mpu n3onnpaHeto Ha GakTe-
pun ca W3Non3BaHW XpaHuTesieH
arap 3a XeTepoTpodoHN GakTepuwu,
XTbYHO-ECKY/IMHOB arap 3a
Streptococcus faecalis, BM01eTOBO
yepBeH arap 3a Ko/MOPMHU
6akTepuu, SS arap 3a ca/iIMoHena
n wurena, cabypo arap 3a r»om.
BcAaka cpepa e nogroteBeHa u
CTepuv3vpaHa KakTo € noco4yeHo
OT NPOV3BOAMUTENS.

polyvinyl chloride (PVC) plastic
water bottles from four (4)
designated sampling point in river
Valbona.

These samples were
collected from four localities. The
water samples were collected for

both physiochemical and
microbiological analysis.
Samples were collected

during the day at 9.00 am, 12.00
pm, from each sampling station.
The objective of the sampling was
to collect a portion of material
small enough in volume to be
conveniently transported to and in
lab, while still accurately
representing the material being
sampled. The preservation method
for storage was refrigeration.

Water samples were
analysed for physiochemical and
microbiological quality and
chemical characteristic  (TDS,
conductivity, pH, salinity) were
determined by digital aparature
HACH.

Bacteriological Analysis

In the bacteria isolation,
nutrient agar for heterotrophic
bacteria, bile aesculin agar for
Streptococcus faecalis, Violet red
agar for total coliform bacteria, SS
agar for salmonela and shigella,
saborud agar for fungi, were used.

All media were prepared and
sterilized as  instructed by
manufacturer.
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PE3YJITATU N OBCBb)XOAHE
OcHoBaHaTa Len Ha HacTos-
LeTo u3cnefBaHe € oOueHKa Ha
KayeCcTBOTO Ha BogaTa OT 4YeTupu
pas/InyHM  MECTOMNOJIOXKEHUA Ha
peka Ban6boHa. Haii-ronemunar
6poli Ha XeTepoTpodoHN GakTepuu
€ perncTpmpaH B MECTOMOJIOXEHNE
yeTtupun (4), c 88 cfu /10 ml Boga.
Manbk 6poi XeTepoTPoOgoHU
6akTepun e perncTpupaH B MbpBo-
TO mectononoxeHue (61 cfu/10 ml
Boga). lpu BTOPOTO M TPETOTO
MEeCTOMNOJIOKEHNE Cca permcrpupa-
HW Opyrn CTOMHOCTM Ha Gaktepuu
(67 n 78 cfu/10 ml Boga).
Mo-BUCOKMAT 6poil Ha 06K
KONMAPOPMHN BakTepun e perncr-
pypaH B MECTOMOJIOXKEHNE YeTUpU
(4), 38 cfu/10 ml Boga. Manbk
6poii obwm KonMdopMHKN GakTte-
pyn € perncTpypaH BbB BTOPOTO
mectonosioxeHne (20 cfu/10 mi
Boga). [pu nbpBO U  TpeTo
MEeCTOMNOJIOXKEHME ca perucrTpupa-
HW OpYyrM CTOMHOCTU Ha GakTepuun
(21 n 32 cfu/10 ml Boga).
Mo-BUCOKNAT 6poli Ha
6akTepumn Streptococcus faecalis e
peructpupaH B MeCTOMNOJIOXKEHME
yetnpu (4), 71 cfu/l0 ml Bopa.
Manbk 6poi b6akTepumn
Streptococcus faecalis e peructpu-
paH B MbpBOTO MECTOMNOJSIOXKEHME
(24 cfu/10 ml Boga). Mpn BTOPOTO
M TPeToTO MeCTOMNoJsIokKeHe ca
perncTpupaHn gpyrm CTOMHOCTM Ha
6aktepum (26 n 29 cfu/10 ml Boga).
Mo-BUCOKMAT 6poit SS bakTe-
pUn e peructpupaH B MecTonoso-
XeHune dvetmpn (4), 32 cfu/l0 ml
Bofda. Manbk 6poii SS 6aktepuun e

RESULTS AND DISCUSSION

The main objective of this
study was evaluation of quality of
water from four different localities
at river Valbona. The higher
number of heterotrophic bacteria is
registered at locality (4) four by 88
cfu/10 ml water.

The low number of heterotrophic
bacteria is registered in first locality
(61 cfu/10 cfu ml water). While at
second and third locality are
registered this value of bacteria (67
and 78 cfu/10 ml water).

The higher number of total
coliform bacteria is registred at
locality (4) four, 38 cfu /10 mi
water. The low number of total
coliform bacteria is registered in
second locality (20 cfu/10 ml
water). While at first and third
locality are registered this value of
bacteria (21 and 32 cfu/10 mi
water).

The higher number of
Streptococcus faecalis bacteria is
registered at locality (4) four, 71
cfu/10 ml water. The low number of
Streptococcus faecalis bacteria is
registered in first locality (24 cfu/10
ml water). While at second and
third locality are registered this
value of bacteria (26 and 29 cfu/10
ml water).

The higher number of SS
bacteria is registered at locality (4)
four, 32 cfu/10 ml water. The low
number of SS bacteria is
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perncTpupaH BbB BTOPOTO
mecTonosioxeHne (21 cfu/10 mli
Boga). [llpu nbpBO U  TpeTo

MECTOMNOJIOKEHME ca perncrpupa-
HW Opyrn CTOMHOCTU Ha Gaktepuu
(22 n 27 cfu/10 ml Boga).

[Mo-BUCOKMAT 6poii Ha rMbbu e
perncTpupaH B MEeCTOMNOJIOXKEHME
yetunpu, 25 cfu/10 ml Boga. Manbk
6poit rbbM e peructpupaH B
MbpPBOTO MecTonosioxeHne (6 cfu
/10 ml Bopga). lNpu BTOpPOTO W
TPETOTO  MECTOMOoJIOXKEeHne  ca
perncTpupaHu apyrm CTOMHOCTM Ha
rbom (8 n 12 cfu/10 ml Boga).

registered in second locality (21
cfu/10 ml water). While at first and
third locality are registered this
value of bacteria (22 and 27 cfu/10
ml water).

The higher number of fungi is
registered at locality four, 25 cfu/10
ml water. The low number of fungi
is registered in first locality (6
cfu/10 ml water). While at second
and third locality are registered this
value of fungi (8 and 12 cfu/10 ml
water).

Tabnumuya 1. MMKpobuoornyeH aHasiM3 Ha BoAMTe Ha peka BanboHa npes eceHTa

Ha 2013

Table 1. Microbiological analysis of waters of river Valbona during autumn

season 2013

Bakrepun/Group of bacteria

Konnuecteo npobu

MecTononoxeHue/Locality

Amount of samples 1 2 3 4
XeTepoTpohHu bakTepumn 10 ml 61 67 78 88
Heterotrophic bacteria
O6wm konudopmHn 6akTepun 10 ml 21 20 32 38
Total coliform bacteria
CTpenToKoKM 10 ml 24 26 29 71
Streptococcus faecalis
SS 10 ml 22 21 27 32
Me6u/Fungi 10 ml 6 8 12 25

B poknapga Ha Edama et al.
(2001) ce nocouBa, Ye HaIMUNETO
Ha XpactM W” wWybpayn OKoJio
BOAOEMUTE MpaBu Bb3MOXHO U
BEpPOATHO Xopa pga Jgongar Ao
BoJaTa W ga nuAT, Kato B CbLLOTO
Bpeme 0cBO60AAT (heka/lMn BbB
BOAHWS NOTOK.

B Tabnuua 2 ca nocoyeHu
PU3NKO-XMMNYECKUTe Xapakrepu-
CTMKWN Ha BofaTa Ha peka BanboHa.

HWBOTO Ha Hepa3TBOpeHuTe
TBbpAU Bewectsa (HTB) B peka
BanboHa e Manko no-BUCOKO,

The report of Edama et al.
(2001) which indicates that the
presence of bushes and shrubs
around water bodies makes it
likely and possible that some
individuals may have been coming
around to drink water thereby
passing out faeces into the stream
water.

At Table 2 we present the
physico-chemical parameters of
waters of river Valbona.

The level of total dissolved
solids (TDS) of river Valbona is
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OCBeH TOBa BCUMYKM Cca B
rpaHuUMTEe  Ha  npenopbyaHus
gvnanasoH 500 u Harope. HTB
MOXe Aa MoB/MNse Ha KayecTBOTO
Ha Bogara, f[a Bb3NpenaTcTea
npaHeTo Ha Apexu 1 ga npeanssun-
Ka pbXasAcBaHe Ha BOAOMPOBOA-
HUTe cuctemn. CToiHocTn Ha HTB
Bapupar ot 111.3 (BTOpPO MecTo-
nonoxexHune) go 131.4 (4eTBBLPTO
MECTOMNOJIOXEHNE).

OunanasoHbT Ha pH o1
8.3-8.5 (mectononoxeHve 3 un 4)
MOXe [a ce cumMTa, Ye e B pamkuTe
Ha  npuemnmeBua  obcer  3a
ecTecTBeHa BoJa, C M3K/I4YeHue
Ha OTK/IOHEHMEe OT4YeTeHO 3a
N3KyCcTBeHa nogsemMHa BO4a
(coHagax) cbC CTOMHOCT OT 5.7 pH

Cnopep, Medera et al. (1982),
pH a noBeyeTo ecTecTBeHW BOAM
Bapupa oOT 6.5-8.5, koeto e
OTK/IOHEHMEe OT HeyTpasiHoTo 7.0
Karo pesynrtar Ha paBHOBECUETO
CO,/6ukapboHar.

Peka BanboHa He nokasBa
NO-BUCOKN TemrnepaTypHU CTOW-
HocTu oT 5.3 °C Ha TpeToTO
mecTonosioxeHne u 7.5 °C Ha
BTOPOTO MECTOMOJIOXEHWE, KOETO
MOXe Aa Ce ObJIKW.

slightly higher, then, all of them
are within the recommended range
500 and above.

TDS may affect the aesthetic
Quality of water, interfered with
washing clothes and corroding
plumbing fixtures.

Values of TDS ranged from 111.3
(second locality) till 131.4 (fourth
locality).

The pH range of 8.3-8.5 (for
locality 3 and 4) could be
considered as being within the
acceptable range for natural water,
except a deviation recorded for the
artificial underground water
(borehole) with pH value of 5.7.

According to Medera et al.
(1982) the pH of most natural
water range from 6.5-8.5 which is
a deviation from neutral 7.0 as a
result of the CO2/bicarbonate
equilibrium.

The river Valbona have no
higher values of temperature 5.3
°C at third locality and 7.5 °C at
second locality, which may be due
to low intensity of sunlight.

Tabnuua 2: PU3NKo-XMMNUYECKN XapaKTePMCTUKN Ha BogaTa Ha peka BasiboHa

npes eceHTta Ha 2013

Table 2: Physico-chemical parameters of waters of river Valbona during autumn

season 2013

DUNKO-XMMUYECKUN XapaKTEPUCTUKM

MecTononoxeHue/Locality

Physico-chemical parameters 1 2 3 4
Temneparypa/Temperature 7°C 7.5°C 53°C 6.5°C
MposogumocT/Conductivity 248 238 267 282
HTB/TDS 116.8 111.3 124.2 131.4
ConeHocT/SAL 0.2 0.2 0.2 0.2
Ph 84 8.4 8.3 8.5
0, 7.3 7 8 6
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n3BO4M

1. besonacHaTa nuTeilHa
BOZa 3a BCUYKM XOpa € eHO Haii-
ronemMuTe npeausBukarenicTea Ha
21" Bek.

2. MWKPOOMONOTNYHUAT
KOHTPON Ha nuTeiliHata Boja
TpsabBa ga ObAe M3BbLPLIBAH MO
npaBuIo0 HAaBCAKbAE.

3. Tpabra  pga 6bae
N3BBbPLUBAH pefoBEH MUKPOOBUOSIO-
rMYeH aHa/M3 Ha NuTelHaTa Boda
KaTo ce npasu npoba 3a Hasmune
Ha Escherichia coli upe3 kyntypu.
OH-naliH HabNIAEeHNEeTO Ha [io-
KOpoHMAasHaTa  akTMBHOCT B
MOMEHTa € TBbpAe 4YyBCTBUTE/HA
3a Ja ce 3aMeHW OTKpMBAHETO Ha
E. Coli upe3 kyntypa, HO € LEeHHO

[OMb/IHUTENIHO  CPeACcTBO  3a
BPeMeHHO Hab/loAeHe C BUCoKa
PEe30/1IoLMS.

4. BnHaru Kkorato ca HaJln4yHu
dmHaHCcoBM pecypcu, Tpsabea Aa
ce wu3BbpwBa oOnpefensHe Ha
KonncpopMmnte Ypes KoIm4yecTBeHo
onpegenisiHe Ha eHTEPOKOKN.

5. Heob6xoanmn ca fonb/HU-
TesIHU n3cnenBaHnsa 3a ga ce npo-
BEpPU OaIM aMOHSKBbT € HagexaeH
3a npejBaputeneH aHanns npu
CMeLlHOo 3aMbpcaBaHe ¢ thekanuu.

6. dPuHaHcoBUTE cpeacTBa
TpsabBa ga ca npefHasHavyeHu 3a
no-Ao6po pasbupaHe Ha eKosorns-
Ta 1 XapakTepucTukara Ha YoBeLl-
KATE N XMBOTUMHCKM GakTepuu BbB
BOAWTE B npupogara.

CONCLUSIONS

1. Safe drinking water for all
is one of the major challenges of
the 21 century.

2. Microbiological control of
drinking water should be the norm
everywhere.

3. Routine basic
microbiological analysis of drinking
water should be carried out by
assaying the presence
of Escherichia coli by the culture
methods. On-line monitoring of
glucuronidase activity is currently
too insensitive to replace culture
based detection of E. coli but is a
valuable complementary tool for
high temporal resolution
monitoring.

4, Whenever financial
resources are available, coliform
determinations should be
complemented with the
quantification of enterococci.

5. More studies are needed in
order to check if ammonia is
reliable for a preliminary screening

for emergency fecal pollution
outbreaks.

6. Financial resources should
be devoted to a better

understanding of the ecology and
behavior of human and animal
fecal bacteria in environmental
waters.
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