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ABSTRACT

The microflora of the intestinal tract is vital to many physiological functions, mainly fermentation
and processing of dietary components, control of intestinal epithelial cell proliferation, development
of the immune system, and protection against pathogens. Plant extracts have potential for treatment
options that protect commensal or beneficial microflora in the intestines while eliminating pathogens.
The aim of the present study was to investigate the influence of Pinus brutia (Turkish red pine)
bark extract containing phenolic compounds on some commensal and pathogenic bacteria from
the intestinal microflora using a microdilution method. Pinus brutia bark extract did not completely
inhibit any intestinal bacteria. However, the extract showed a potential inhibitor activity on Salmonella
Typhimutium and Staphylococens aurens from 75 pg/mL, on Escherichia coli and Fusobacterinm nucleatum
from 150 pg/mL, and on Clostridinm perfringens from 300 ng/mlL concentrations (P<0.05). Commensal
bacteria were observed to be less sensitive to the extract than those of the pathogenic strains. The
extract stimulated moderately the growth of Bifidobacterinm bifidum from 75 pg/mL dose (P<0.05).
The extract did not show any activity on Lactobacillus acidophilus. A potential inhibitor activity was
obsetved for Bifidobacterium infantis and Lactobacillus casei at 600-2400 pg/mL (P<0.05). As a conclusion,
P. brutia batk extract, at 75-300 pg/mL dose range, had a potential to restrict pathogenic bactetia in the
intestines while protect commensal or beneficial ones. Specified effects might be mainly attributed to
its polyphenolic content.

Fenolik bilesikler igeren Piuus brutia kabugu ekstraktinin bagirsak mikroflorasinda bu-
lunan bazi yerlesik ve patojenik bakteriler tizerine etkisi

oz

Bagirsak kanali mikroflorasi, baglica diyet bilesenlerinin fermentasyonu ve islenmesi, bagirsak epitel
hiicre ¢ogalmasinin kontroldi, bagisiklik sisteminin gelisimi ve patojenlere karst koruma olmak tzere
bircok fizyolojik fonksiyon icin hayati 6neme sahiptir. Bitki ekstraktlart bagirsaklardaki patojenleri eli-
mine ederken yerlesik veya iyi huylu mikroflorayt koruyan tedavi secenekleri icin potansiyel tasimak-
tadir. Bu c¢alismanin amaci, fenolik bilesikler iceren Pinus brutia (Turk kizilgami) kabugu ekstraktinin,
bagirsak mikroflorasinda bulunan baz1 yerlesik ve patojenik bakteriler tizerindeki etkisini mikrodilisyon
yontemi kullanarak arastirmaktir. Pinus brutia kabugu ekstraktt higbir bagirsak bakterisini tamamen bas-
kilamamistir. Bununla bitlikte, ekstrakt Salmonella Typhimutium ve Staphylococcus anrens tzetine 75 pg/
mIden, Escherichia coli ve Fusobacterium nucleatum tzetine 150 ug/m’den ve Clostridinm perfringens izetine
300 pg/ml’den baglayan konsantrasyonlarda bir potansiyel baskilayict aktivite gostermigtir (P<0,05).
Yerlesik bakterilerin ise ekstrakta patojenlerden daha az duyarli oldugu gézlenmistir. Ekstrakt, Bfi-
dobacterinm bifidnmiun Gremesini 75 pg/mL dozdan baglayarak ihiml bir sekilde uyarmustir (P<0,05).
Ekstrakt, Lactobacillus acidophilus izerinde herhangi bir aktivite gostermemistir. Béfidobacterium infantis
ve Lactobacillus casei icin 600-2400 pg/ml. doz araliginda potansiyel bir inhibitér aktivite gozlenmistir
(P<0,05). Pinus brutia kabugu ekstraktinin, 75-300 pg/mL doz araliginda bagirsaklardaki yetlesik veya
faydalt bakterileri korurken patojenik bakterileri kisitlama potansiyeline sahip oldugu sonucuna varil-
mustir. Belirtilen etkiler baslica, ekstraktin polifenolik icerigi ile iligkilendirilebilir.

INTRODUCTION

butyrate) also stimulate proliferation and differentiation of the
intestinal epithelial cells (1). Another important physiological

Commensal microflora in the gastrointestinal tract has
various physiological activities almost equal to a virtual organ.
Intestinal microflora acts like a metabolic reactor, fermenting
non-digestible dietary residue, turning them into short-chain
fatty acids which are absorbable energy substrates for the host.
Three main short chain fatty acids (acetate, propionate, and

Bu makaleye atifta bulunmak icin/ To cite this article:

activity of the intestinal bacteria is to form a defensive barrier
against to invasion of intestinal epithelium by exogenous
microorganisms. Germ-free animals were reported to be very
susceptible to infections (2). Gastrointestinal tract also host
opportunistic pathogens, but they have restricted growth when
there is an equilibrium between species of resident bacteria.
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The indiscriminate use of antibiotics can disrupt the microbial
balancein theintestines and cause the overgrowth of pathogenic
species which are manifested as different intestinal disorders
such as irritable bowel syndrome, pseudomembranous colitis,
Crohn’s disease, and colon cancer (3, 4). The faccal numbers
of Faecalibacterinm prausnitzii and Bifidobacterinm adolescentis from
intestinal commensals were lower and Ruminococcus gnavus
higher in patients with Crohn’s disease than in healthy relatives
(5). Thus, many studies have focused on the new alternative
antimicrobial agents that protect commensal or beneficial
intestinal bacteria while affecting pathogenic ones (6-8). Plant
extracts and secondary plant metabolites have been reported
as a possible natural treatment option for diseases caused by
bacteria (9).

Pinus brutia Ten. (Turkish red pine) is naturally grown in
the Mediterranean, Aegean and Black Sea regions of Turkey
(10). The bark of this species is used in ordet to produce
timber in our country. The remnants of the trees after
timber production are not much in use, and therefore have
a big potential as a waste material (11). Galactoglucomannan
oligosaccharides which were extracted from pine wood
increased growth performance, villus height and villus surface
area, and decreased Salmonella typhinmrinm colonization in the
intestines of broiler chicks (12). The bark of P. brutia is also
rich in antimicrobial phenolic compounds or polyphenolics,
ie. flavonoids and phenolic acids which are particularly
monomers of tannins (11, 13). Vatious studies indicated that
plant extracts rich in polyphenolics had a potential to restrict
intestinal pathogens (14), and to enhance growth of beneficial
cultures (15). There ate also reports that extracts from the bark
of P. brutia had antimicrobial activities on several bacteria and
fungi species (16, 17). However, the effects of P. brutia bark
extract on intestinal bacteria particulatly on the commensal
ones have not been previously reported. Therefore, the aim of
the present study was to investigate the influence of P. brutia
bark extract on some commensal and pathogenic bacteria
from the intestinal microflora.

MATERIAL and METHODS
Pinus brutia bark extract

The extract of P. brutia bark was provided by Kale Naturel
Herbal Products Company, Ltd., Balikesir, Turkey. As
specified by the manufacturer, air-dried, ground and screened
bark samples (powder) were extracted by distilled water with
solid/liquid ratio of 1/10 for 6 h at 55°C and filtered to give
homogenous liquid. The extract concentrated to a solids
concentration of 20% in a rotary vacuum evaporator and dried
with a spray-dryer.

Analyses of phenolic compounds of P. brutia bark
extract

Phenolic compounds (Table 1) of P. brutia bark extract were
quantified using a high-performance liquid chromatography
(HPLC) (Shimadzu) device equipped with a photodiode array
detector. An Agilent Eclipse XDB-C18 (250 X 4.60 mm) 5 um
column at 30°C and 0.8 mL/min flow speed was used.

Table 1. Phenolic compounds of P. brutia bark extract

Phenolic compounds ng/'g

Gallic acid 2.2
Protocatechuic acid 1.4
Catechin 6.4
P-hydroxy benzoic acid 0.9
Caffeic acid 1.2
Epicatechin 5.8
Vanilin 0.4
P-coumaric acid 0.2
Ferulic acid 0.2
Quercetin 17.7
Luteolin 0.2
Kaempferol 0.2
Apigenin 0.3

Bacterial strains and culture conditions

Bifidobacterium bifidum ATCC 29521, Bifidobacterium longum
subsp. nfantis ATCC 15697, Lactobacillus acidophilus ATCC
43506, and Lactobacillus casei ATCC 393 were used as commensal
bacterial species in the tests. Pathogenic bacterial species tested
were Fusobacterinm nucleatum subsp. nucleatum ATCC 25586,

Table 2. Composition of medium 2 (for 100 mL.)

Component

Trypticase peptone (BD 211921 10¢g
Bacto™)

Yeast extract (Sigma Y1625) 025¢
Mineral solution 1 15 mL
Mineral solution 2 15 mL
Clarified rumen fluid 20 mL
Resazurin (Sigma R7017) 0.0001 g
Sodium lactate (70% w/v) 10¢
Glucose 02¢g
Maltose 02¢g
Cellobiose (Sigma 22150) 02g
Cysteine HCI (Sigma C7880) 0.05¢g
NaHCO, (Sigma S5761) 0.4¢g
Deionized water to 100 mL

Mineral solution 1 — 3 g/L IGHPO, (Sigma P3786); Mineral solution 2 — 3
g/1. KH,PO, (Sigma P9791), 6 g/1. (NH,),SO, (Sigma A4915), 6 g/I. NaCl
(Sigma S7653), 0.6 g/L. MgSO,*7H,O (Sigma 230391), and 0.6 g/I. CaCl,
(Sigma C1016).

MAE Vet Fak Derg, 5 (2): 34-39, 2020



Clostridium perfringens ATCC 13124, Staphylococcus anrens subsp.
aunrens NTCC 12600, Escherichia coli ATCC 11775, and Salmonella
enterica subsp. enterica serovar Typhimurium ATCC 29630.

The media used to culture different intestinal strains were
as follows: B. bifidum, Mann Rogosa Sharpe (MRS) broth with
0.05% cysteine (MRS-C); L. acidophilus and L. casei, MRS broth;
E. ¢oli and §. Typhimurium, Luria—Bertani (LB) medium; .
anrens, tryptic soy broth (TSB); and B. infantis, C. perfringens,
and F nucleatum, liquid form of medium 2 (18). Medium 2
was prepared under CO,, as previously described (18) with
only slight modification. Trypticase peptone was used instead
of casitone in medium 2 (Table 2). Ruminal fluid which was
used as a component of the anaerobic media brought from
the slaughterhouse, mixed, and filtered through three layers
of cheesecloth to partition into liquid and solid (digesta)
fractions. The liquid fraction was centrifuged at 15000 rpm,
and the clear supernatant was used as a component of the
media (Table 2). Escherichia coli, . Typhimutium, and S. awurens
were grown acrobically at 37°C for 24 h. All others were grown
at 37°C for 24 h under an atmosphere of 80% N, 10% CO,,
and 10% H, in an anaerobic cabinet (Whitley DG250, Don
Whitley, West Yorkshire, UK).
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Demirtas

(100 mg/mL) was prepared dissolving extract in 50% (v/v)
ethanol. Dilutions of extract (2400, 1200, 600, 300, 150, 75,
37.5, 18.8, 9.4 and 4.7 ng/ml) were made from the stock
solution in the bacterial strain specific growth media. For
broth microdilution, 200 pl of each dilution was distributed
over a 96-well plate (Flat bottom, Corning 3599). A 20 ul of
inoculum which compromising 4 X 10" cell/mL overnight
bacterial culture were transferred into each well. Each strain
was tested in triplicate wells. At the same time, negative control
wells without extract and media control wells without bacteria
were maintained for each set. Plates were incubated for 24 h at
37°C in the anaerobic cabinet and in an incubator for E. co/,
S. Typhimurium, and §. aurens. Bacterial growth was detected
with a microplate reader at 600 nm (Epoch, BioTek, USA).
A significantly lower OD600 value compared to control dose
(0 ng/mL) was accepted as potential antibacterial activity (20)
while significantly higher value was accepted as stimulatory
effect (21).

Statistical analyses

Statistical analysis was carried out by the use of one-way
ANOVA followed by Dunnett’s test. Each well of a 96-well
plate was an experimental unit. A value of P<0.05 was taken
to indicate a significant difference.

B. infantis
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Figure 1. Effects of P. brutia bark extract on commensal intestinal bacteria. The results represent the mean F standard error.
* indicates the difference of the treatments compared with the control (0 pg/mL) (P < 0.05).

Determination of the influence of P. brutia bark extract
on bacterial growth

The influence of P. brutia bark extract on the growth
of intestinal bacterial strains was tested by a broth dilution
method on 96-well plates in the anaerobic cabinet (19). Tests
for E. coli, §. Typhimurium, and . aurens were performed in
a laminar flow box. Stock solution of P. brutia bark extract

RESULTS

Effects of P. brutia bark extract on intestinal bacteria are
presented in Figure 1 and Figure 2. Pinus brutia bark extract
did not completely inhibit any intestinal bacteria. However,
the extract showed a potential inhibitor activity on .
Typhimurium and S. awreus from 75 ;.Lg/ mL, on E. c/i and
F nucleatum from 150 pg/ml, and on C. perfringens from 300

MAE Vet Fak Derg, 52): 34-39, 2020
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ug/mL concentrations (P<0.05). Commensal bactetia, on the
other hand, were observed to be less sensitive to the extract
than those of the pathogenic strains. The extract stimulated
moderately the growth of B. bifidum from 75 ng/mL dose
(P<0.05). The extract did not show any activity on L. acidophilus.
A potential inhibitor activity was observed for B. infantis and L.
casei at 600-2400 pg/mlL dose range (P<0.05).

DISCUSSION

The gut is a natural habitat composed of several bacterial
communities that are in a dynamic relationship with each other

Similarly, trunk bark extract of P. brutia had no inhibition on
8. aurens and very low inhibition on E. ¢/ (17). On the other
hand, potential antibacterial action of P. brutia bark extract
on intestinal pathogens in the present study might be caused
by the polyphenolic compounds it contains. Piuus brutia bark
extract used in this study contained several polyphenolic
compounds mainly flavonoids and phenolic acids, some of
which were monomeric units of tannins (Table 1). The main
phenolic compound contained in the P. brutia bark extract used
in this study was quercetin. It was reported that quercetin
exhibited antibacterial effect on food-borne pathogens, S.
anreus (MTCC-3160), E. cofz, and §. Typhimurium (MTCC
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Figure 2. Effects of P. brutia bark extract on pathogenic intestinal bacteria. The results represent the mean * standard error.
* indicates the difference of the treatments compared with the control (0 pg/mL) (P < 0.05).

and the host. Commensal bacteria compete with pathogenic
species for substrates and binding sites on the intestinal
epithelium. Antibiotic treatment decreases the diversity
of commensal microflora and leads to expansion of the
intestinal pathogens like C. difficife and S. Typhimurium which
cause colitis and gastro enteritis (22). Hence, not to inhibit
or even stimulate beneficial bacteria in the intestines during
antibacterial treatments is of great importance in terms of
health and physiology of both humans and animals.

Salmonella Typhimurium, S. anreus, C. perfringens, and E. coli
are among the most prevalent causes of foodborne infections
and gastroenteritis (23-25). In the present study, P. brutia bark
extract exhibited a potential antibacterial action on these
species at various doses starting from the smallest dose of
75 ng/mlL, although the extract did not completely inhibit
the bacterial growth. There is no report about the effects of
this extract on intestinal bacterial species, however Digrak et
al. (16) reported that E. co/f DM and S. aureus Cowan 1 were
resistant to acetone and methanol extracts of P. brutia bark.

3224) starting from the dose of 28.12 ppm (26). Catechin,
epicatechin, and gallic acid which were the other dominant
phenolic compounds belong to P. brutia bark extract in the
present study were reported to inhibit strongly the growth of
the same strain of C. perfringens (27). In that study (27), the
minimal inhibitor concentrations of purified polyphenols were
lower than that of plant extracts that contain them. Despite
the potential antibacterial effect of the extract used in this
study, the reason for its lack of inhibition may be the relatively
low amount of phenolic components it contains.

Fusobacterium — nucleatum, the other enteropathogen, is
associated with the stages of colorectal neoplasia development
(28). Pinus brutia bark extract had an inhibitory potential on
this bacterium from 150 pg/ml concentration. P-hydroxy
benzoic acid, gallic acid, ferulic acid, caffeic acid, quercetin,
catechin, epicatechin, and apigenin presented in the extract
were reported to show antibacterial activity against to I
nucleatnm (ATCC 10953) at a dose range of 62.5-2500 ng/
mL (29). Polyphenolic compounds exert antibacterial activity
via increasing the permeability of bacterial membranes and
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decreasing cell surface charges, causing rupture or forming
pores, with consequent leakage of intracellular components
(30). Catechin also could chelate metals essentials as enzymatic
cofactors involved in bacterial growth (31).

Bifidobacterium spp. and Lactobacillus spp. species are part of
normal microbiota of the gastrointestinal tract and considered
as beneficial bacteria with various physiological functions (32).
These bacteria are also the most used species as probiotics
in the manufacturing of food products (33). Pinus brutia bark
extract did not have any adverse effect on B. infantis and L. casei
up to 600 pg/ml dose in the present study. Grape seed extract
which is rich in phenolic compounds such as (+)-catechin,
(—)-epicatechin, and gallic acid inhibited strains of L. casei
at some degtee at the highest dose (1 mg/mL) but not at
the lower doses (0.25 and 0.50 mg/L) similar to the results
in this study (34). Pinus brutia batk extract did not affect L.
acidophilus, the other commensal, at any doses. Gallic acid, one
of the phenolic components of the extract, did not inhibit
the L. acidophilus ATCC 4356 that was the same strain used in
this study at a dose of 500 pg/mL (35). Lactobacillus acidophilus
CECT 362 was also resistant to tea phenolic extracts, the
composition of which was similar to the extract used in this
study, containing caffeine; (—)-epicatechin, (—)-epicatechin
gallate, (—)- epigallocatechin, (—)-epigallocatechin gallate, and
gallic acid (306).

Pinus brutia bark extract, furthermore, increased the growth
of B. bifidum which is among to commensals, up to about 15%
starting from 75 pg/mL dose in the present study. Quercetin,
catechin, and epicatechin were the main polyphenolic
compounds found in the extract. Gwiazdowska et al. (37)
reported that quercetin increased growth of B. bifidum NCFB
2235 up to 20% at 2, 20, and 100 pg/mL concentrations while
no significant stimulation effect was observed for Bifidobacterium
adolescentis except for the concentration of 2 pg/mL. The
effect of quercetin seems to depend on both the bacterial
strain and the concentration administered. Additionally,
Tzounis et al. (38) stated that the polyphenols (+)-catechin
and (—)epicatechin found in the diet can be utilized by faecal
microflora even in the presence of preferential bacterial
energy sources such as fructo-oligosaccharides and sucrose.
Authors also reported that (+)-catechin supplementation (150
mg/L) enhanced significantly the growth of Bifidobacterium
spp. Thus, the stimulating effect of the P. brutia bark extract
on B. bifidum might be due to the polyphenolic compounds
it contains. Many other studies also suggest that polyphenols
may promote the proliferation, growth or survival of beneficial
microorganisms in the gut microflora (39). Lactic acid bacteria
such as Bifidobacterium spp. and Lactobacillus spp. are able to use
polyphenols as a substrate (40). Lactobacillus plantarum strains
can degrade tannic acid to gallic acid and glucose, and then use
the end products to obtain energy (40). The fact that phenolic
compounds enhance the consumption of nutrients such as
sugars by bacteria may be the other possible mechanism for
stimulatory effects of phenolic compounds (41).

CONCLUSION

Pinus brutia bark extract, at 75-300 pg/mL dose range, had a
potential to restrict pathogenic bacteria in the intestines while

Demirtas

protect commensal or beneficial ones. Specified effects might
be mainly attributed to its polyphenolic content. Further 7
vitro and in vive studies required on the effects of this extract
on mixed cultures of intestinal bacteria to clarify its beneficial
effects on the gut health.
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Ticari kefirlerin bazi kalite parametrelerinin incelenmesi
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Anahtar Kelimeler: 0z
ticari kefir Bu calisma Elazig’da satilan 25’ser adet sade, meyveli ve light ticari kefir 6rneklerinin bazi kalite para-
Ezlliliesaghgl metrelerini belirlemek icin planlandi. Kefir 6rneklerinin mikrobiyolojik (toplam mezofilik acrob bakteri
(ITMA), Lactobacillus-1enconostoc-Pediococcus (LLP), laktik streptokoklar, koliform, proteolitik ve lipolitik
bakteri, maya ve kif, Escherichia coli, Staphylococcus-Micrococens ve koagulaz pozitif Staphylococcus anrens)
foe%n\ﬁ?zg?:keﬁr ve kimyasal (pH, asitlik, yag, kuru madde, yagsiz kuru madde ve kiil) analizleri yapildi. Incelenen tiim
public health kefir ¢esitlerinin hepsinin toplam mezofil acrob (TMA) ve koliform bakteri sayist bakimindan Ttrk
quality Gida Kodeksi Fermente Siit Uriinleri Tebligi'ne uygun oldugu gériildii. Maya sayist bakimindan sade
6 (%24), meyveli 5 (%20) ve light kefir 6rneklerinin ise 1 (%o4) tanesinin; kiif sayisi bakimindan sade
Gelis Tarihi :17.03.2020 3 (%12), meyveli 10 (%40) ve light kefir 6rneklerinin ise 1 (%4) tanesinin teblige uygunluk gosterdigi

52;31%%ﬁi 2150(())65 22(())22(()) saptandi. Ayrica asitlik ve yag miktart bakimindan da incelenen tim kefir 6rneklerinin teblige uygun

Makale Kodu :704987 oldugu gorilda.

Sorumlu Yazar:

G. OKSUZTEPE Investigation of some quality parameters of commercial kefir
(gulsumoksuztepe@hotmail.com)
ABSTRACT

ORCID: This study was planned to determine some quality parameters of 25 plain, fruity and light commercial
G. OKSUZTEPE: 0000-0003-3267-6841  kefir samples retailed in Elaz1g. Kefir samples were analyzed for microbiological (total mesophilic aerob
II; EE%E;EPE 888888832?33;%& bacte'ria (TMAB), Laffahatz'//m—Lemonostnc—Pedz"om‘mm (LLP), lactic streptococci, coliform, proteo.ly‘tic
S. ALAN :0000-0002-4473-7835  and lipolytic bacteria, yeast and mold, Escherichia coli, Szaphylococcus-Micrococens and coagulase positive
M. AKGOL + 0000-0002-8926-4509 Staphylococcus anreus) and chemical (pH, acidity, oil, dry matter, non-fat dry matter and ash). It was

observed that all of the kefir varieties examined were in compliance with the Turkish Food Codex
Fermented Dairy Notification in terms of total mesophile aerob bacteria (TMAB) and number of
coliform bacteria. It was determined that in terms of yeast number 6 (24%) of plain, 5 (20%)of fruit
and 1 (4%) of light kefir samples were; in terms of number of molds 3 (12%) of plain, 10 (40%)of
fruity and 1 (4%) of light kefir samples were suitable for the notification. In addition, it was observed
that all kefir samples examined in terms of acidity and oil amount were suitable for the notification.

GIRIS rinin buyik bir kismint binyesinde barindirmasina ilaveten se-
rinletici ve ferahlatict 6zelliginden dolayi da kolaylikla ve zevkle
tiketilen fermente bir st trinddir (3, 4). Kefirin anavatant
Kuzey Kafkaslardir. Yorede yasayanlarin tesadiifi olarak inek
ve keci stitiinden yaptiklari bir icecektir. Ttrkge karsiligi olarak
keyif verici, costurucu, mest edici anlamlarina gelen ‘keyf” keli-
mesinden koken alan kefirin; “kefer”, “kephit”, “kepi”, “kipi”,
“kiaphur” ve “kanapan” gibi isimleri de vardir (5). Kefir sa-
dece Rusya’da degil birgok Avrupa tlkesinde ve Tirkiye’de de
tiketilmektedir. Buna ilaveten Amerika ve Japonya gibi tlke-
) e lerde de kefir titketiminin son yillarda yayginlastigi bildirilmek-
(Eeg‘lnde Qlu§an .l‘gYarm, aromast ve _dayanmg surest farkh olan . qj (6). Tiirk Gida Kodeksi Fermente Siit Uriinleri Tebligi'ne
urgnlerdlr: Bu trtnler dunyamn blrgok yemnde ngCI‘h kabul (TGI(—FSU’T) gf)l‘ﬁ (7) kefirin tanimi su §ekilde ifade edilmek-
edilen besin kaynaklardir (2). tedir; “fermantasyonda spesifik olarak Leuconostoc, Lactoba-
cillus, Acetobacter ve Lactococcus cinslerinin degisik suslari ve
laktozu fermente eden (Kluyveromyces marxianus) ve etme-
yen mayalar1 (Saccharomyces cerevisiae, Saccharomyces exigu-

Saglikl toplumlarin olusmasi icin sagliklt bir yasam bi¢imi
vazgecilmez unsurlardan biridir. Saglikli yasamin temel pren-
sibi dengeli ve yeterli beslenmektir. Dolayistyla hayvansal
proteinlere olan ihtiya¢ giin gectikce artis gostermektedir. Bu
baglamda siit ve siit Grtinleri cok degerli bir hayvansal prote-
in kaynagidir (1). Siit Griinleri igerisinde fermente stt trtinleri
olarak bilinen grup insan beslenmesinde biiyiik 6nem arz et-
mektedir. Bu gruba dahil olan trinler ¢cogunlukla laktik asit
bakterileri tarafindan gergeklestirilen fermentasyon olay1 neti-

Kefir uzun yillardan beri tiiketilen saglik Gizerine yararlt etki-
leri de olan ve titketimi giin gegtikce artis gosteren probiyotik
bir stit rtnidir. Kefir siitiin icerisindeki temel besin bilesenle-
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us ve Saccharomyces unisporus) kapsayan starter kiiltiirler ya
da kefir tanelerinin kullanildigi fermente siit Griint” dir (8).

Kefir; inek, koyun, keci ve kisrak sttiniin icerisine karna-
bahar gorintimiinde olan kefir graniillerinin katilmasi ile se-
killenen, igerisinde etil alkol ve laktik asit fermantasyonlarinin
birlikte sekillendigi, cok az asidik yapida olan ve aromasi ile
lezzeti kendine 6zgu olan fermente siit trind ¢esididir. Kefir
daha ¢ok kefir grantllerinden veya grantllerden iretilen ana
kiltirden uretilmektedir (9). Kefir antibakteriyel (10), immu-
nulojik (11), antitimoral (12, 13), anti-alerjik, anti-astimatik
(14) ve hipokolesterolemik etkisinden dolay1 sagliga ¢ok fay-
dalidir (15). Eski Sovyetler Birligi'nde kefir hastanelerde ve
Sanatoryumlarda metabolik hastaliklar, arterosklerozis ve bazt
alerjik hastaliklarin tedavisinde kullanilmustir (6). Ayni zaman-
da kefir triptofan, Ca ve Mg mineralleri bakimindan da zengin
oldugu i¢in sinir sistemi ve sindirim sistemi hastaliklarinda da
kullanilmaktadir (13).

Kefirin kalitesini belirlemek i¢in yapilan ¢alismalar oldukca
sinirhidir. Kefirin mikrobiyal kalitesinin arastirildigy bir arastir-
mada(16); kefir granilinde 1.4x10° kob/g laktobasil, 3.9x10*
kob/g laktokok ve 1.1x107 kob/g seviyesinde maya tespit edil-
mistir. Withuhn ve ark. (17) kefir graniillerinden Lactobacillus
spp., Leuconostoc spp., Lactococcus spp., Zygosaccharomy-
ces, Candida ve Saccharomyces tiirlerini izole etmislerdir. Ke-
fir tanelerinin mikrobiyal florasini tespit etmek icin tlkemizde
yapilan deneysel bir arastirmada (18); kefir tanesinde 9.19 log, |
kob/ml laktik asit bakterileri, 9.05 log,, kob/ml laktobasiller,
8.87 log,, kob/ml laktokok ve 6.55 log,, kob/ml dizeyinde
maya tespit edilmistir. Yapilan bir bagka calismada ise (3); 4
farkl firmaya ait toplam 120 adet kefir 6rnegi incelenmis ve
incelenen kefir 6rneklerinde ortalama olarak toplam mezofi-
lik aerob bakteri sayst 8.68 log, - kob/ml, laktobasil 8.33 log, |
kob/ml ve maya sayist ise 3.92 log, kob/ml olarak saptanmus-
tir. Ayni arastirmada kefir 6rneklerinin % 15’inde enterokok-
lar, % 11.6’sinda enterobakteriler, % 32.5’inde koliform, %
25.8%inde fekal koliformlar ve % 25’inde ise (30/120) E. coli
bulunmustur.

Tirkiye’de ticari kefir tiiketiminin artmasina paralel olarak
tretilen kefirlerin halk sagligt bakimindan kalitesi ve gliveni-
lirligi de 6nem kazanmaktadir. Bu calisma Elazig piyasasinda
satilan sade, meyveli ve light ticari kefir 6rneklerinin bazi kalite
parametrelerini tespit ederek mevcut standartlara uygun olup
olmadigini belirlemek icin planlandi.

GEREC ve YONTEM

Elazig’da 1 Nisan-30 Haziran 2019 tarihleri arasinda cesitli
sarklteri ve marketlerden farkli firmalarin farkli seri numara-
larindan 25’ser adet sade, meyveli ve light olmak tGzere toplam
75 adet endiistriyel kefir 6rnegi satin alindi. Ornekler orijinal
ambalajlari icerisinde alinip soguk zincirde F. U. Vet. Fak. Gida
Hijyeni ve Teknolojisi Bélimii'ne getirilerek analizleri yapilin-
caya kadar +4°C’de buzdolabinda muhafaza edildi.

Mikrobiyolojik Analizler

Mikrobiyolojik analiz olarak hem ana numuneden direkt 1
mlL alindt hem de kefir 6rneklerinin her birisinden ayr1 bir ste-
ril numune posetine 10 mL tartildr ve tzerine steril ¥4 Ringer

cozeltisinden 90 mlL ilave edilerek parcalayicida (Bag Mixer
Interscience 78860 St. France-Stomacher 400) homojen hale
getirildi. Bu sekilde 6rneklerin 107" (1/10) lik dilisyonlari ve
bu dilisyondan da ayni1 seyrelticiyi kullanmak sartiyla 6rnekle-
rin 10”2 kadar olan desimal diliisyonlart hazirlandi. Orneklerin
her bir dilisyonlarindan 1’er ml kullanilarak cift seri halinde
Ozel besi yerlerine dokme plak metoduyla ve 0.1 mL kullanila-
rak da yayma metoduyla ekimleri yapildi. Ekimi yapilan petriler
inkitbasyona birakild: ve inkiibasyon neticesinde 30-300 koloni
iceren petriler sayildi (19, 20).

Orneklerdeki TMAB sayiminda PCA (Merck, Almanya) (21),
LLP sayiminda MRS (Biokar, Fransa) (19), Laktik Streptokok-
larin sayiminda M17 (Liofilchem) (22, 23), Koliformlarin sayi-
minda VRB (Sharlay, Ispanya) (22), Proteolitiklerin sayiminda
Calcium Caseinate (Conda Pronadisa, Ispanya) (22), Lipolitik-
lerin saytminda Tributyrin (Liofilchem, Ttalya) (22), Mayalarin
sayiminda Wort (Merck Almanya) (22), Kiflerin sayiminda Sa-
bouraud Dextrose Agar (Merck, Almanya) (22), E. co/i sayimin-
da icin TBX (Merck, Almanya) (24), Staphylococcus-Micrococeus ve
koagulaz pozitif Staphylococcns aurensun sayiminda BPA (Bio-
kar, Fransa) besi yerleri tercih edildi. Ayrica koagulaz pozitif
Staphylococens aurens’un tespiti icin ekimden sonra petri kutulari
37 + 1 °C’ de 30 saat inkiibasyona alindt. Inkiibasyondan sonra
petrilerde tireme gosteren parlak-siyah-piiriizsiiz ve ¢evresinde
zone olan koloniler ile atipik kolonilerden 5 tanesi secilerek
koagulaz test uygulandi (25, 26).

Kimyasal Analizler

Kimyasal olarak pH, asitlik, yag, kuru madde, yagsiz kuru
madde ve kil analizleri yapildi. pH analizleri pH metrede
(Hanna) yapild: (19). Asitligin tespitinde (%o laktik asit) titras-
yon (27), kuru madde ve kil miktarlarinin tespitinde gravimet-
rik (28) ve yag tayinin de ise Gerber Metodu (29) esas alindi.

istatistik Analizler

Calismanin istatistiksel degerlendirilmesi SPSS 22 (IBM
SPSS, IBM Corporation, USA) paket programi ile yapildi.
Normallik analizi sonuglarina gore verilerin nonparametrik
test varsayimlarini karsiladigt tespit edildi. Yapilan mikrobi-
yolojik ve kimyasal parametrelerin sade, meyveli ve light kefir
orneklerinde grup ici karsilastirilmasinin degerlendirilmesinde
Kruskal-Wallis H (K Independent Samples) ve Mann-Whitney
U (2 Independent Samples) testlerinden faydalanildi. Istatis-
tiksel anlam P < 0.05 diizeyinde verildi. Sonuglar ortalama *
standart sapma olarak degerlendirildi (30).

BULGULAR

Mikrobiyolojik parametreler Tablo 1’de ve Tablo 2'de kim-
yasal parametreler ise Tablo 3’de verilmektedir. Elde edilen is-
tatistiksel bulgulara gbre gruplar arasindaki farkliliklarin Taco-
bacillus-Leuconostoc-Pediococcns, proteolitik, lipolitik, Staphylococcus
- Micrococens, maya, kif, pH, asitlik, yag, kuru madde ve yagsiz
kuru madde bakimindan énemli oldugu gérildi (Tablo 1 ve
Tablo 3).
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TARTISMA

Bu ¢alismada TMAB sayisi ortalama olarak (log,, kob/
ml) sirastyla sade, meyveli ve light kefir 6rneklerinde 7.43 =+
0.36; 7.41 + 0.71; 7.56 £ 0.17 duzeyinde belitlendi (Tablo 1).
Istatistiksel olarak gruplar arasindaki farkliliklar anlamli degildi
(P > 0.05) (Tablo 1). Polonya’da yapilan bir ¢alismada (31) 61
adet kefir 6rnegi incelenmis ve TMAB sayist 10™-10” log, kob/
ml duzeylerinde saptanmustir. Din¢ (3) yaptigi ¢alismasinda
ortalama olarak bu bakteri sayisini sade kefirlerde 8.80 log,
kob/ml, meyveli kefirlerde 8.51 log, kob/ml ve light kefirlerde
ise 8.53 log, kob/ml olarak bulmustur. Karabryiklt ve Dastan
(32) yapmis olduklari calismalarinda endistriyel kefir 6rnekle-
rinde bu grup bakteriyi 7.24 (log, kob/ml) olarak tespit etmis-
lerdir. Elde edilen sonuglarin yukarida belirtilen ¢alisma sonug-
lartyla benzerlik arz ettigi gériilmektedir.

Lactobacillus-Leuconostoc-Pediococcus  (LLP) bakterileri
laktik asit bakterileri grubundan olup turtnlerin kendilerine has
lezzeti, aromast ve dayanma stresi Uzerine etki eden bakteri-
lerdir. Kefir de fermente bir sit Griinii oldugu icin laktik asit
bakterilerinin aranmast 6nem arz etmektedir. Ozellikle bu grup
bakteriler kefirin ana kaynagint olusturan bakteri grubudur. Bu
konuyla ilgili teblige (TGK-FSUT) (7) gore kefirin toplam
spesifik mikroorganizma diizeyinin en az 10" kob/ml olmast
gerektigi belirtilmektedir. Bu arastirmada sade, meyveli ve li-
ght kefir numunelerinde LLP sayisinin ortalama olarak sirastyla
7.33 £ 0.29; 6.86 £ 0.76; 7.64 £ 0.33 log, kob/ml diizeyin-
de oldugu belirlendi. Buna gére incelenen sade ve light kefir
orneklerinin teblige uygun oldugu gériildi (Tablo 1). Sade ile
meyveli gruplar arasinda tespit edilen farklilik anlamliyd: (P
< 0.000) (Tablo 1). Tablo 2 incelendigi zaman sade ve light
kefirlerin 25 (%100) tanesinin meyveli kefirlerin ise 21 (%84)
tanesinin > 6 log, kob/ml diizeyinde LLP icerdigi saptandi.
Meyveli 6rneklerin 4 tanesinde LLP sayisinin < 610g/ kob ol-
mast muhtemelen tiretim prosesinde ortayan c¢ikmis olan bir
sorundan kaynaklanmus olabilir. Sade kefir 6rneklerinde tespit
edilen LLP sayilarinin bazi arastirmacilarin (16, 18, 33, 34) bul-
duklari degerlerden (8.60, 10.15, 8.00, 9.05) dustik seviyelerde
oldugu gorildi. Bu alanda yapilan calisma sonuglartyla mev-
cut ¢alisma sonuglart arasindaki farkhiliklarin kefirin yapiminda
kullanilan starter kiltiir kombinasyonunun farklihgindan, kefi-
rin Gretim tekniginden ve inkitbasyon sicakliginin farkliligindan
kaynaklanma ihtimali bulunmaktadir.

Laktik streptokoklar siit Urtinleri Gretiminde starter kilttr
olarak kullanilan bakteri grubudur. Ozellikle bu grup bakteriler
sttiin icerisinde asit bir ortam olusturarak sttiin pthtilasmasina
ve kefir icerisinde bulunan diger bakterilerin diremesi igin
uygun bir durum olusmasina katkida bulanan bakteri grubudur.
Calismada laktik streptokok sayist ortalama olarak (log  kob/
ml) sirastyla sade, meyveli ve light kefir 6rneklerinde 7.63 £
0.25; 7.79 * 0.46, 7.67 £ 0.27 diizeyinde saptandi (Tablo 1).
Tum gruplar arasindaki analiz sonuglarinin istatistiksel olarak
anlamli olmadig1 belirlendi (P > 0.115) (Tablo 1). Tablo 2 ince-
lendigi zaman bu grup bakterilerin incelenen tiim 6rneklerde
>0 log1 o kob/ml seviyesinde oldugu goriilmektedir. Sade kefir
orneklerinde tespit edilen degerin Giizel-Seydim’in (18)

buldugu 8.87 degerinden disiik Ninane ve ark.nin (16) bul-
duklari degerden ise nispeten yitksek degerde oldugu gorilda.

Oksz’iztepe, Demir, Karatepe,...

Bu grup bakterilerin sayist Grtinlerin - genel mikroflorasindaki
bakteri sayisinin biytik bir oranini olusturmaktadir. Kefir gibi
fermente uriinlerde bu grup bakteri sayisinin yitksek ¢tkmast
olagan bir durumdur.

Koliform grubu mikroorganizmalar hijyen indikatorii ola-
rak aranan bakteri grubundan sayilmaktadirlar. Bunlar genellik-
le soframiza gelen son Uriinde tat, lezzet ve koku bozukluguna
neden olurlar (35). Koliform bakterileri sade kefir 6rneklerinin
sadece 3 (% 12) tanesinde tespit edildi. Ortalama olarak 0.12
T 0.33 log,, kob/ml diizeyinde bulundu ve say1 1.0-1.99 log,
kob/ml olarak saptandt. Ancak meyveli ve light kefir 6rnek-
lerinin hi¢ birinde tespit edilmedi (Tablo 1 ve Tablo 2). Tlgili
tebligde (TGK-FSUT) (7) koliform sayist 3 érnekte en fazla
9, 2 Ornekte ise en fazla 95 olmasi gerektigi ifade edilmekte-
dir (EMS). Buna gére incelenen tim kefir 6rneklerinin teblige
uygun oldugu saptand:t. Polonya’da yapilan bir calismada (31)
incelenen 61 adet sade kefir 6rneginin sadece 3 tanesinde koli-
form bakterilerine rastlanildigt ifade edilmektedir. Elde edilen
bulgularin bu ¢alisma sonuclariyla benzetlik arz ettigi gorildi.

Ilgili tebligde (TGK-FSUT)(7) proteolitik ve lipolitik bakte-
riler icin yasal bir limit bulunmamaktadir. Bu ¢alismada ortala-
ma olarak proteolitik bakteri sayist sade, meyveli ve light kefir-
lerde sirayla 5.95 £ 0.41; 7.08 * 0.89; 6.93 £ 0.34 ve lipolitik
bakteri sayist ise strayla 5.06 £ 0.69; 6.46 + 0.96; 4.52 + 0.31
(log, kob/ml) diizeyinde tespit edildi (Tablo 1). Her iki bakteri
grubu kendi arasinda degerlendirildiginde gruplar arasindaki
farkliliklar anlamliydi (P < 0.000) (Tablo 1). Tablo 2 incelendi-
&1 zaman sade kefirlerin 7 (%28) tanesinde, meyveli kefirlerin
22 (%88) tanesinde ve light kefirlerin ise 25 (%100) tanesinde
proteolitik bakteri sayisinin; sade kefirlerin 2 (%8) tanesinde ve
meyveli kefirlerin ise 18 (%72) tanesinde lipolitik bakteri say1si-

nin > 6.0 log, kob/ml oldugu gérilmektedir.

Staphylococens-Micrococcus sayist sade ve meyveli kefir 6rnek-
lerinde ortalama olarak sirastyla 0.28 £ 0.51 ve 0.24 £ 0.52
log1 0 kob/ml seviyesinde bulundu. incelenen light keﬁr ornek-
lerinin hi¢birinde ise tireme goérilmedi (Tablo 1). Istatistiksel
olarak gruplar arasindaki farkliliklar anlamlhiyd: (P < 0.038)
yanlis yazilmis (Tablo 1). Tablo 2 incelendigi zaman sade kefir
Orneklerinin sadece 6 (% 24) tanesinde meyveli kefir 6rnekleri-
nin ise sadece 4 (%16) tanesinde saymnin 1.0-1.99 log, kob/ml
arasinda oldugu gorilmektedir. Yapilan literatiir arastirmalart
neticesinde kefir ¢calismalarinda bu bakteri ile ilgili herhangi bir
veriye rastlanilmamistirBu grup bakterilerin bazt kefir 6rnekle-
rinde Gireme gdstermemesi veya sayilarinin ¢ok az olmasi reka-
betci 6zelliklerinin zayif olmasindan kaynaklanmis olabilir. Ya
da kefirin icerisinde bulunan laktik asit bakterilerinin Gretmis
olduklart laktik asit, propiyonik asit, formik asit ve asetik asit
gibi organik asitlerin ve hidrojen peroksit gibi metabolitlerin
Staphylococcus grubu bakteriler tzerine de antagonistik etki
yapmalarindan kaynaklanmis olabilir.

Maya sayist ortalama olarak sirastyla incelenen sade kefir
orneklerinde 2.88 * 1.32, meyveli kefir 6rneklerinde 2.47 £
1.82 ve light kefir 6rneklerinde ise 3.52 * 0.31 log, kob/ml
olarak tespit edildi (Tablo 1). TGK-FSUT’de (7) kefir 6rnekle-
rinde bulunmast gereken maya sayist en az 10* kob/ml olarak
(hocam yazdiginiz bilgilere katiltyorum. Ancak ticari firmalar
farkli oldugu icin almis oldugumuz Srneklerde farkliydi. Etiket-
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teki bilgiler icerigi dogrulamiyorsa bu noktada tiiketicilerin de
aldatilmasi s6z konusu olabiliyor.) belirtilmektedir. Bu deger
dikkate alindiginda incelenen sade kefir 6rneklerinin 6 (%24),
meyveli kefir 6rneklerinin 5 (%20) ve light kefir 6rneklerinin ise
1 (%4) tanesinin teblige uygunluk gosterdigi belirlendi (Tablo
2). Tum gruplar arasindaki farliliklarin anlamli oldugu gérildi
(P < 0.008) (Tablo 1). Ding (3) yapmus oldugu calismasinda
sade kefirlerde 4.05, meyveli kefirlerde 3.23 ve light kefirlerde
ise 2.00 log, kob/ml diizeyinde maya tespit etmistir. Calisma
sonucunda elde edilen verilerin Din¢’in (3) sade ve meyveli ke-
firlerde buldugu degerlerden diisiik ancak light kefirlerde bul-
dugu degerlerden ise yiksek oldugu gérildi. Tespit edilen bu
farklilik kefir Uretim tekniginden, kefir tanesinin orijininden,
kullanilan starter kiltiriin ¢esidinden ve kefirin mikrobiyel
kompozisyonundan kaynaklanmis olabilir.

KUf sayist ortalama olarak sirastyla incelenen sade kefir 6r-
neklerinde 3.05 £ 1.37, meyveli kefir 6rneklerinde 2.10 = 1.36
ve light kefir 6rneklerinde ise 3.48 £ 0.76 log, kob/ml olarak
belirlendi (Tablo 1). TGK-FSUT’ ne (7) kefir 6rneklerinde

bulunmasi gereken kif sayist en fazla 10° kob/ml olarak ifade
edilmektedir. Bu deger dikkate alindiginda incelenen sade kefir
Orneklerinin 3 (%12), meyveli kefir 6rneklerinin 10 (%40) ve
light kefir 6rneklerinin ise 1 (%4) tanesinin teblige uygunluk
gosterdigi saptand (Tablo 2). Istatistiksel olarak gruplar ara-
sindaki farkliliklar anlamliydi (P < 0.000) (Tablo 1). Karabrytkls
ve Dastan (32) yapmus olduklar1 calismalarinda incelemis ol-
duklart kefir 6rneklerinin tamaminda kiif sayisint - <1.0 log |
kob/ml olarak bulduklarint ifade etmektedirler. Bu arastirma
bulgulariyla ¢alismada elde edilen sonuglarin uyum icerisinde
olmadigi gorilmektedir.

Incelenen tim kefir 6rneklerinde E. coli ve Staphylococcns an-
rens bakterilerine rastlanilmad.

pH degerinin incelenen tiim kefir 6rneklerinde 4.2—4.6 ara-
sinda degisim gosterdigi belirlendi. Sade, meyveli ve light kefir
orneklerinde ortalama olarak sirastyla pH degeri 4.54 £ 0.16;
4.16 £ 0.09; 4.08 £ 0.26 olarak tespit edildi (Tablo 3). Sonug-
lara bakildiginda sadece sade kefir 6rneklerindeki degerlerin

Tablo 1. Kefir Orneklerinin Mikrobiyolojik Analiz Sonuglari (log, kob/ml)
Table 1. Microbiological Analysis Results of Kefir Samples (log,, kob/ml)

Y\ v . . . + .
Mikroorganizma Ornegin Ad1 ve Sayis1  Aritmetik Ortalama % Std En az En ¢ok Sig
(n:25) sapma
Sade 7.43 £ 0.36 6.59 7.69 0.847
Toplam Mezofilik Aerob Meyveli 741 +£0.71° 5.60 8.21
Light 7.56 £ 0.17* 7.25 7.90
Sade 7.33 £0.29 6.79 7.65 0.000%%*
Lactobacillus-1_enconostoc-Pedioccocus Meyveli 6.86 £ 0.76 5.15 7.51
Light 7.64 £ 0.33 7.13 8.44
Sade 7.63 + 0.25 7.38 8.30 0415
Laktik Streptokoklar Meyveli 7.79 £ 0.46* 6.62 8.23 .
Light 7.67 £ 0.27 7.00 8.11
Sad 0.12 £ 0.33 0.00 1.00
Koliform s 0.046
Meyveli 0.00 £ 0.00 0.00 0.00
Light 0.00 £ 0.00 0.00 0.00
Sade 5.95 + 0.41° 4.99 6.86 0.000%%*
Proteolitik Bakteri Meyveli 7.08 £ 0.89° 5.11 7.71
Light 6.93 £ 0.34* 6.30 7.56
Sade 5.06 £ 0.69" 4.00 6.40 0.000%+*
Lipolitik Bakteri Meyveli 6.46 £ 0.96* 4.78 7.37 .
Light 4.52 + 0.31° 4.08 5.61
Sade 0.28 £ 0.51* 0.00 1.30 0.038*
Staphylococcus-Micrococeus Meyveli 0.24 £ 0.52° 0.00 2.00
Light 0.00 + 0.00° 0.00 0.00
Sade 2.88 +1.32° 0.00 4.56 0,008+
Maya Meyveli 247 +1.82° 0.00 5.84
Light 3.52 £ 0.31* 0.00 4.03
Kt Sade 3.05 £ 1.37° 0.00 3.95
i}
Meyveli 2.10 + 1.36° 0.00 3.73 0.000%#*
Light 3.48 £ 0.76 0.00 3.97

a, b, ¢ : Aynt siitindaki farkli harfleri tastyan gruplar arasindaki farkliiklar 6nemlidir;

w0k P < 0001, % P <00L* :P<005-001
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standartlara uygun oldugu ancak meyveli ve light kefir 6rnek-
lerindeki degerlerin ise uygunluk géstermedigi gértlmektedir.
Istatistiksel farkliklar énemliydi (P < 0.000) (Tablo 3). Sade ke-
fir 6rneklerinde tespit edilen degerin bazt arastirmacilarin (42,
46) bulduklart (4.50, 4.55) degetlerle benzerlik gosterdigi bu-
lundu. Din¢ (3) yapmis oldugu calismasinda pH degerini sade
kefir 6rneklerinde 4.26, meyveli kefir 6rneklerinde 4.13 ve light
kefir 6rneklerinde ise 4.17 olarak bulmustur. Bu calisma sonug-
larinin mevcut calisma sonuclarindan diistk seviyelerde oldugu
gorilmektedir. Ticari kefir 6rneklerinin yapiminda kullanilan
sutlerin kalitesi, kuru madde miktari, kefir 6rneklerini olustu-
ran starter kiltiriin kombinasyonu, stitiin mayalanma sicakligs,
ve fermantasyon stresi pH degerinde goriilen farkhiliklarda et-
kili olabilmektedir.

Asitlik degeri (La) ortalama olarak sade, meyveli ve light
kefirlerde sirastyla 0.74 £ 0.04, 0.73 £ 0.09, 0.81 % 0.05 olarak
saptandi (Tablo 3). TGK-FSUT’ ne gore (7) kefirdeki asitlik

Tablo 3. Kefir Orneklerinin Kimyasal Analiz Sonuglart.
Table 3. Chemical Analysis Results of Kefir Samples.

Oksz’iztepe, Demir, Karatepe,...

miktarinin alt limitinin % 0.6 olmast gerektigi vurgulanmak-
tadir. Tespit edilen sonuglarin teblige uygunluk gésterdigi bu-
lundu. Sade ve light kefir 6rneklerinde saptanan degetlerin
Din¢’in (3) buldugu degetletle (sade: 0.78; light: 0.81) uyum
icerisinde oldugu ancak meyveli kefirlerde saptanan degerin
(0.73) ise nispeten az oldugu gézlemlendi (Tablo 3). Gruplar
arasindaki farkliliklar 6nemliydi (P < 0.000) (Tablo 3). Meyve-
li kefir 6rneklerindeki asitlik degerinin yitksek olmast muhte-
melen kefire ilave edilen meyvelerden, katillan starter kiltiiriin
tipi ve miktarindan, inkiibasyon siresinden ve sicakligindan
kaynaklanmis olabilir.

Ortalama yag miktar1 sade, meyveli ve light kefirlerde sira-
styla 2.53 £ 0.41; 2.13 £ 0.48; 1 00 £ 0.00 olarak tespit edildi
(Tablo 3). TGK-FSUT’ de (7) kefirdeki yag miktart en fazla %
10 olarak belirtilmistir. Elde edilen sonuglarin teblige uygunluk
gbsterdigi belirlendi. Sade kefir 6rneklerinde bulunan degerle-
rin bazi arastirmacilarin (34) sade kefir 6rneklerinde bulduklar

Analiz Ornegin Adi ve Sayist  Aritmetik Ortalamat  En az En ¢ok Sig
(n:25) Standart sapma
Sade 4541 0.16° 421 4.72

pH Meyveli 4.16 + 0.09" 4.05 4.38 0.0007
Light 4.08 026" 376 4.44
Sade 0.74 % 0.04" 0.72 0.81

Asitlik (%ol.2) Meyveli 0.73 + 0.09" 0.49 0.90 0.0007
Light 0.81 * 0.05° 0.72 0.90
Sade 2.53  0.41° 1.80 3.00

Yag (7o) Meyveli 2.13 + 0.48" 1.20 2.80 0-0007
Light 1.00 £ 0.00° 1.0 1.0
Sade 10.00 + 0.84° 6.46 10.79

Kuru Madde (%) Meyveli 13.74 + 1.43° 11.23 15.91 0.0007=
Light 7.90 + 0.14° 7.62 8.23
Sade 748 + 1.03" 376 8.77

Yagstz Kuru Madde (%) “ypeocep 11.61 £ 1.68° 8.43 14.07 0.0007
Light 6.90 * 0.14° 6.62 7.23
Sade 1.01 £ 1.09° 0.11 4.24

Kl (%) Meyveli 0.86 + 0.80° 0.28 311 0276
Light 0.51 + 0.09° 0.33 0.65
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Tablo 2. Kefir Orneklerinde Mikroorganizmalarin Sayisal Dagilimt (logy kob/ml)
Table 2. Numerical Distribution of Microorganisms in Kefir Samples (logyo kob/ml)

Numune 0-0.99 1.0-1.99 2.0-2.99 3.0-3.99 4.0-4.99 5.0-5.99 >6
Mikroorganizma Say1st
(n:25) n % n % % n % n % n % n %
Sade - - - - - - - - - - - 25 100
Toplam Mezofilik Aerob Meyveli - - _ R R - - - - 1 4 24 96
Light - - - - - - - - - - - 25 100
Sade - - - - - - - - - - - 25 100
Lactobacillus-Leuconos-
toc-Pediococcus Meyveli - - - - - - - - - 4 16 21 84
Light - - - - - - - - - - - 25 100
Sade - - - - - - - - - - - 25 100
Laktik Streptokoklar Meyveli _ _ _ - - - _ - - - - 25 100
Light - - - - - - - - - - - 25 100
Sade 22 88 3 12 - - - - - - - - -
Koliform Meyveli 25 100 - - - - - - - - - - -
Light 25 100 - - - - - - - - - - R
Sade - - - - - - - 1 4 17 68 7 28
Proteolitik Meyveli - - - - - - - - 3 12 22 88
Light - - - - - - - - - - - 25 100
Sade - - - - - - - 13 52 10 40 2 8
Lipolitik Meyveli - - - - - - - 4 16 3 12 18 72
Light - - - - - - - 24 96 1 4 - -
Sade 19 76 6 24 - - - - - - - - -
Staphylococcus-Micro- Meyveli 20 %0 : 16 4 ] ] ] ] ] ] ] ]
coccus
Light - - - - - - - - - - - - -
Sade 3 12 24 10 40 6 24 - - - -
Maya Meyveli 6 24 - - 10 40 4 16 2 8 3 12 - -
Light 1 4 - - 23 92 1 4 - -
Sade 3 12 - - 16 18 2 - - - - - -
Kaf Meyveli 6 24 4 16 28 8 32 - - - - - -
Light 1 4 - - - 24 96 - - - - - -

a, b, ¢ : Aynt siittindaki farklt harfleri tastyan gruplar arasindaki farklidiklar 6nemlidir;

e P <0.001, . P <0.01,*: P<0.05-0.01

degerlerden (3.08 ve 3.51) oldukea dustik seviyelerde oldugu
belirlendi. Ancak Din¢’in (3) sade (2.83), meyveli (2.93) ve light
(1.04) kefir 6rneklerinde bulduklart degerletle nispeten uyum
icerisinde oldugu gorilmektedir. Istatistiki olarak gruplar ara-
sindaki farkliliklar 6nemliydi (P < 0.000) (Tablo 3). Gorilen
bu farkliliklarin muhtemelen kefir Gretiminde kullanilan siitiin
standardizasyonundan kaynaklanabilecegi tahmin edilmekte-
dir.

Sade, meyveli ve light kefir 6rneklerinde kuru madde mik-
tarlari ortalama olarak sirastyla 10.00 £ 0.84; 13.74 + 1.43;7.90
* 0.14 iken yagsiz kuru madde miktar1 7.48 £ 1.03; 11.61 *

1.68; 6.90 £ 0.14 olarak belirlendi (Tablo 3). Bulunan bu deger-
lerin Ding’in (3) sade (11.20), meyveli (17.63) ve light (10.50)
ile Irigoyen ve ark.’nin (42) bulduklar1 11.70 degerinden nispe-
ten disik seviyelerde oldugu gorilmektedir. Gruplar arasin-
daki farklhiliklar 6nemliydi (P < 0.000) (Tablo 3). Meyveli kefir
6rneklerinde kuru madde miktarinin daha yiiksek olarak tespit
edilmesinin nedeni meyve piresi kullanimindan kaynaklanmis
olabilir. Kefirin Giretim teknigi, kullanilan sttiin kalitesi, tiretim
esnasinda uygulanan standardizasyon ve diger islem paramet-
relerindeki farkliliklar kefirin kuru madde miktarint etkileyebil-
mektedir.
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Kl miktart genellikle gida maddelerinde inorganik madde
miktart olarak tanimlanmaktadir. Urtinlerde cok fazla miktarda
olmasi arzu edilmez. Cinki bu deger trtinlerin hijyenik sart-
larda tretilmediklerinin ve insan sagligina zarar verebilecek
bazi inorganik maddeleri igerebildiginin bir gbstergesi olarak
kabul gérmektedir. Sade, meyveli ve light kefir 6rneklerinde
kil miktarlart ortalama olarak sirastyla 1.01 £ 1.09; 0.86 £ 0.08;
0.51 £ 0.09 olarak tespit edildi (Tablo 3). Kefir ¢esitleri arasin-
daki farkliliklar istatistiksel olarak anlamli degildi (P > 0.2706)
(Tablo 3). Teblig’de kefir 6rneklerinde bulunmast gereken kil
miktari ile ilgili herhangi bir deger olmadigt i¢in tartisma yapila-
mamaktadir. Bilindigi tizere meyveli yogurtlarin yapiminda kul-
lanilan meyve piiresi gibi katki maddeleri Griintin kuru madde
miktarinin yliksek ¢ikmasint etkilemektedir. Buna ragmen kil
miktarinin daha dusiik seviyelerde olmast muhtemelen kulla-
nilan bu tir ilave maddelerin yeterince pastérize edilmis oldu-
gunu ve dretim prosesinde gerekli hijyenik 6énlemlerin alinmis
olabilecegini akla getirmektedir.

SONUC

Analiz edilen tim kefir 6rneklerinin buyik ¢ogunlugunun
ilgili tebligde belirtilen hem mikrobiyolojik ve hem de kimyasal
bazi kalite parametrelerine uygun olduklart gorildi.

Ancak incelenen numune sayisinin az olmast genelleme
yapmamiz noktasinda sinirlar getirmektedir. Bununla birlik-
te uretilen endustriyel kefir Grinlerinin saglikli, glivenilir ve
kaliteli bir sekilde halka ulastirilmast icin uretimden titketime
kadar tiim proseslerde HACCP (Hazard Analysis and Critical
Control Points), GMP (Good Manifucture Practice) ve GHP
(Good Hygiene Practice) kurallarinin uygulanmasi biyiik
onem arz etmektedir.
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Hayvansal iiretim faaliyeti gerceklestiren ciftliklerde Insan Kaynaklart Yonetimi (IKY) konusu, islet-
me yonetici/sahipleti tarafindan genellikle g6z ard: edilebilen bir husus olmaktadir. Halbuki hayvansal
tretimde ekipman sayisi ve teknoloji kullanimi artmasina ragmen, ciftliklerde nitelikli isgtictinin 6nemi
azalmamaktadir. Bunun en 6nemli sebeplerinden birisi hayvansal Gretimin temelinde canli stje olmast
ve deneyimli personelin varliginin ¢iftligin hedefledigi basariya ulagsmasint kolaylastirmasidir. Bu aras-
tirma ile Turkiye’de 6rneklem dahilinde buytikbas hayvancilik isletmelerinde isletme yoneticilerinin/
sahiplerinin; isglicti yonetimi, personel temini ve devamliligi konularindaki temel uygulamalari ile bu
konudaki goriis ve beklentilerinin ortaya konulmast amaclanmustir. Bu kapsamda Aksaray, Burdur, Is-
parta ve Konya illeri genelinde 65 ciftlik yoneticisi/sahibi ile yiz yuze gértusmeler gerceklestirilmistir.
Calismada kullanilan “Ciftlik Yoneticisi Is Giicii Memnuniyeti Formu” (CYIGM-Formu) ciftlik y6-
netici veteriner hekim, isletme midirleri, akademisyenler gibi alaninda uzman kisilerle birlikte Delphi
stireci ile gelistirilmistir. Ciftlik Yoneticisi Is Giicii Memnuniyeti-Olgegi (CYIGM-Olgegi) sorulart sirast
ile “Personelle Tletisim”, “Ciftlik Basarisinda Personel”, “Terfi ve Aidiyet” ve “Isgiicii Yonetimi” olmak
tzere 4 faktor altinda isimlendirilmistir. Elde edilen veriler faktoér analizi yontemi ile degerlendirilmistir.
Tlgili 6lgegin verilerinin faktor analizine uygun oldugu (p<0,05) ve genel olarak faktér analizi sonuglari-
na gore Slgme aracinin yapi gecerliliginin saglandigi sdylenebilir. Sonug itibariyle Tirkiye’de hayvancilik
sektoriinde insan kaynaklari yonetimi, artan 6lgek ve yatirim miktarlart ile her gegen giin daha da 6nem
kazanmaktadir. Orta ve buyiik 6l¢ekli isletmelerde kalifiye personelin devamliligt, personel verimliligi is-
letmelerin karliligini ve ekonomik hedeflerine ulasabilmesinde dogrudan rol oynamaktadir. Bu nedenle
hayvancilik sektériinde yonetici pozisyonundaki kisilerin degisen tiretim yapust ile bitlikte ¢iftliklerinde
isglicti memnuniyetini artirmalari, Insan Kaynaklart Yénetimi (IKKY) konusunda gerekli egitimi almalart
ve sahada-isletmelerinde buna yonelik uygulamalart hayata gecirmeleri ¢iftligin ekonomik hedeflerine
basartyla ulasmasinda hayati bir 6neme sahiptir.

Labour satisfaction levels of managers in cattle farms

ABSTRACT

The issue of Human Resources Management (HRM) in farms engaged in animal production is an issue
that can often be ignored by business managers/owners. However, although the number of equipment
and technology use in animal production has increased, the importance of a qualified labour in farms
is not decreasing. One of the most important reasons for this is that it is a live subject based on animal
production, and the presence of experienced staff makes it easier for the farm to achieve its target.
This study sample with Turkey in livestock enterptises within the business managers/owners; it is
aimed to reveal the basic practices on labour management, personnel recruitment and continuity, and
to express their opinions and expectations on this issue. In this context, face-to-face interviews were
held with 65 farm managers/owners across Aksaray, Burdur, Isparta and Konya provinces. The “Farm
Manager Labour Satisfaction Form” (FMLS-Form) used in the study was developed with the Delphi
process together with experts such as farm managers, veterinarians, business managers, academicians.
Farm Manager Labour Satisfaction-Scale (FMLS-Scale) questions were named under four factors:
“Communication with Personnel”, “Personnel in Farm Success”, “Promotion and Belonging” and
“Labour Management” respectively. The data obtained were evaluated by the factor analysis method.
It can be said that the data of the relevant scale are suitable for factor analysis (p <0.05) and the
construct validity of the measurement tool is provided according to the results of factor analysis in
general. As a result, human resource management in the livestock sector in Turkey, the increasing
scale with each passing day and the amount of investment are gaining more importance. Continuity
of qualified personnel, personnel productivity plays a direct role in the profitability and achievement
of economic goals of medium and large enterprises. For this reason, it is vital for the people in the
livestock sector to increase their workforce satisfaction with their changing production structure, to get
the necessary training on Human Resources Management (HRM) and to realize their practices in the
field-enterprises, and to achieve the farm’s economic goals successfully.
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Biiyiikbas hayvancilik igletmelerinde...

GIRIS

Ginimiz diunyasinda artan niifus ve tiketim baskist ile
birlikte hayvancilik sektériinde, tretim yapilart ve Oleekle-
11 itibatiyle degisimler yasanmaktadir. Bu degisimlerin bagin-
da gelisen teknoloji ile bitlikte yogun ekipman ve teknoloji
kullanimi gelmektedir. Isletme 6lceklerinde yasanan artis ve
yogun teknoloji kullanimi sonucu, sahada yiiksek butgeli ya-
tirtmlarin artis gOsterdigi ve buna bagl olarak strdirtlebilir
tretimde bir takim sorunlarin yasandigt gériilmektedir. Yapi-
lan bu yatirimlarda artan biitceler ve tretim Slgekleri, basarili
ciftlik y6netiminin 6nemini de ortaya ¢ikarmaktadir. Hayvansal
tretimde kullanilan teknoloji miktarinin artmasi, Gretim fak-
torleri icerisindeki emegi, bu isletmelerde geri plana dustir-
memekte aksine emegin niteligini daha da 6nemli bir hale ge-
tirmektedir. Bunun en 6nemli sebeplerinden birisi hayvansal
Uretimin temelini olusturan buylkbas hayvanlarin canlt stje
olmast ve bunlarin bakim, sevk ve idaresinde deneyimli perso-
nelin varliginin isletmelerin ekonomik hedeflerini gerceklestir-
mesi icin her zaman 6nem arz etmesidir.

Diinya genelinde ve 6zellikle gelismis iilkelerde Insan Kay-
naklart Yonetimi (IKY) sanayi ve hizmetler sektoriinde faaliyet
gbsteren isletmelerin en 6nemli birimleri arasindadir. Bu bi-
rimler is¢inin veya ¢alisan personelin 6zliik haklarindan, isgtici
verimliligine kadar bircok konuda isletme yonetimine teknik
destek saglamaktadir. Hemen her sektérde isletmeler tarafin-
dan aktif olarak kullanilan insan kaynaklari birimlerinin, tarim
ve hayvancilik sektoriiniin geneli itibariyle isletmelerde bulun-
madig1 veya istenilen diizeyde faaliyet g6stermedigi gézlemlen-
mektedir.

Hayvancilik isletmeleri i¢in Insan Kaynaklart Yonetiminin
(IKY) bes ana riskten biri oldugu goz ardi edilmemelidir (1).
Bu baglamda hayvancilik isletmelerinde Insan Kaynaklari Y6-
netimine (IKY) gereken énemin gosterilmemesine bagli ola-
rak bircok olumsuz durum ortaya ¢ikmaktadir. Bunlardan en
onemlileri personel temini, stirekliligi ve verimliligi konularinda
yasanan sikintilardir. Unutulmamahdir ki yoneticilerin isglicti
memnuniyetlerinin yiiksek olmasi personelin memnuniyeti ile
dogrudan iligkilidir. Gelismis tilkelerde ciftlik sahibi-yonetici-
lerinin yaslanma, is yapabilme gii¢ ve yeteneklerinin azalmasi
ile daha rahat bir yasam siirme istegi sektérde zamanla yeni is-
glicti taleplerini ortaya ¢ikarmaktadir. Ciftliklerde isgiicti talebi,
isglict arzindan genelde fazladir ve istenilen belirli bir zaman
ve mekanda aranilan nitelikte isgiicii bulunamamaktadir (2).
Ayrica isletmeler arasinda calisanlarin %25’i mevcut isinden
ayrilarak baska bir ciftlige gecis yaptgin ve ciftlikten ciftlige
calisma kosullarinin farkliliklar gésterdigini bildirmislerdir (3).

Tarim ve hayvancilik isletmelerinin stirdurilebilirligi icin ih-
tiyac duyulan isgliciini sektére ¢ekebilmek, sanayilesmis tilke-
lerin ortak bir endisesidir. Bu endiseye gerekee olarak, ¢iftlik
isglicti degisikliklerinin genis ekonomik-sosyal sitireclerle ot-
taya ctkmast ve degisik faktorlerden etkilenmesi sOylenebilir.
Bunlara 6rnek olarak, genglerin kariyer hedefi ve yasam tarzi ile
hayattan beklentilerinin degismesi, ekonomide hizmetler sek-
tortinin hizli biylmesi ve artan is glicti talebi, hizli kentlesme
ve yash nifusun ciftlik faaliyetlerine devam edememesi gos-
terilebilir. Tim bunlarin sonucunda ciftliklerde aile isgiiciiniin
azalmasi ile bircok tilke gerekli olan isgiicti ihtiyacini, diger tilke
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vatandaslarini isglictine dahil ederek karsilamaktadir (4). Nite-
kim bu g6riisti destekler nitelikte olarak Ttrkiye’de yapilan bir
calismada, her ne kadar hayvancilik isletmelerinde deneyimli
personel istihdam edilmek istense de giiniimiizde isletmelerin
isglicti temininde stkintilar yasadigi ve isgliciniin temini ve si-
rekliliginde yabanct uyruklu isglici secenegine basvurarak so-
runu ¢ozdikleri belirtilmistir (5).

Ciftliklerde isgiicii talebini daha cazip bir hale getirebil-
mek icin, gelecekte stt sigirciligt isletmelerinde isglict verim-
liligini, glivenini ve refahint artrmak amactyla insan/calisan
odaklt bir planlama ve yonetim anlayisinin ortaya cikacagi
ileri stirilmektedir. Gengleri siit sigireiligt sektériine cekmek,
sadece basarili isletmeler icin degil, aynt zamanda isletmelerin
birbirini takip etmesi ve gerekli yenilikleri gelistirebilmesi icin
de hayati 6neme sahiptir (6).

Ciftlik yoneticileri isgiicti temininde ¢alisma kosullarini, tic-
retlendirmeyi, kariyer gelisimini ve bunlarin yani sira kaliteli
islerin yapilabilmesi i¢in ¢alisan primlerini g6z 6niinde bulun-
durmalidir. Ciftlik isvereninin, liderlik ve kapsamli istihdam
stratejileri konularinda gerekli bilgiye sahip olmast gerekmek-
tedir. Ciinkil tarim ve hayvancilik sektorlerinde gelecekte isgii-
ci icin en buyik ¢ekim fakt6riiniin bu konularla ilgili olacag:
belirtilmektedir. Dinya’da ciftliklerin Sl¢eklerinin buytimesi,
ciftliklerdeki yonetim ve organizasyon yapisinin da degismesi-
ne neden olmustur. Bir ciftlikte isglictiniin gelistirilmesi, ¢iftlik
performansi ve stirdirilebilirligi ile ilgili diger stratejilerin yani
sira, ciftlik isletme basarisinin ¢cok 6nemli bir yonidir (7).

i§giicii yonetimi kavrami, genis kapsamlt bir terim olup,
hayvansal tretimde isgtict (5, 8, 9, 10, 11) basta olmak tzere
sanayi ve hizmetler sektorlerinin ¢esitli alanlarinda gerceklesti-
rilmis bir¢ok sayida ¢alisma mevcuttur (12, 13).

Hayvancilik sektoriinde insan kaynaklart yonetiminin, geli-
sime actk bir alan oldugu belirtilmektedir (11). Bu baglamda
hayvancilik sektériinde isgticti yonetimi ile ilgili bazi calismalar
stralanacak olursa ciftlik yonetimi ve yéneticisinin; isglictiniin
yonetimi ve personel secimi ile egitim konulart (9), ¢iftliklerin
surdirilebilirligi ve performanst icin isgict verimliligi (7, 10 ),
ciftliklerde isglict talebi ve arzi (2), personel arzinda yasanan
yetersizlikler ve yabanct isgiicii (4) konularinin ele alindigt g6-
rilmektedir.

Bu ¢alisma ile Tiurkiye’de biiytikbas hayvancilik isletmele-
rinde isletme yOnetici/sahiplerinin isgiicti yonetimi, personel
temini ve devamlihigt konularindaki temel uygulamalari, bu
konudaki gériis ve beklentilerinin Aksaray, Burdur, Isparta ve
Konya illeri baz alinarak ortaya konulmasi amaclanmugtir.
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GEREC ve YONTEM

Ciftlik yoneticisi isglici memnuniyeti arastirmasinin ¢alisma
sahast, Turkiye’de stit sigirciligt ve besiciligin yogun olarak ya-
pildigt ve buyiik Slgekli isletmelerin faaliyet gosterdigi Aksa-
ray, Burdur, Isparta ve Konya illeri olarak belirlenmistir. Bu
illerde 60 bas ve tizeri blylkbas hayvana sahip olan isletmeler
6rneklem kapsamina alinmustir. Ziyaret edilmesi gereken asgati
isletme say1st Neyman tabakali 6rnekleme yéntemine gére he-
saplanmuistir.

L Nep _ 8370967095%005
"T A (N-D)+1pg 0.051(837-1)+(196)2095%0,05

%95 olasilikla t tablo degeri=1,96

Isletme segilip secilmeme olasiligt p=0,95 q=0,05
N=Populasyondaki birim sayist

p=incelenecek olayin gorus sikligt
g=incelenecek olayin gorilmeyis siklig

t=belirli serbestlik derecesinde ve saptanan yamlma diize-
yinde t tablosunda bulunan teorik deger.

d=olayin gériiliis sikligina gére yapilmak istenen T sapma
(14, 15, 106).

8%77 =0,0803(tiim Srneklem)

Arastirmanin amagclarina uygun veriler, 6ncelikle konu ile
ilgili literatiir taramast yapildiktan sonra alaninda uzman kisi-
lerle gorustilerek, daha sonra ise bu bilgiler 1s1g1inda hazirlanan
besli Likert tipi bir 6l¢me aract ile elde edilmistir. Bu aragtir-
ma kapsaminda ciftlik sahipleri-yoneticilerinin isgiicti ile ilgili
fikir ve gorislerinin belirlenmesi ile yoneticilere iligkin bir ta-
kim tanimlayict bilgilerin elde edilmesine ve 6l¢ek gelistirilmesi
amaciyla Delphi siireci kullanilarak “Ciftlik Yéneticisi s Giici
Memnuniyeti Formu” (CYIGM-Formu) formu gelistirilmistir.
Calismada birden fazla yanith sorular icin (Multiple Response)
cok degiskenli kategori tablolari ile ¢ok yanitl sorular analiz
edilmistir.

Tabaka agiligi=

Calisma kapsaminda CYIGM-Formu gelistirilen 4 faktor-
li bir 6leme aract olarak belirlenmistir. CYIGM-Formu icin
guvenitlik ve gegerlik analizleri yapilmistir. Gvenirlik analizleri
icin Cronbach alfa («) katsayist kullantlmistir. Gegerlik analiz-
lert icin fakt6r analizi uygulanmustir. Fakt6r analizine uygunluk
Bartlett’s kiresellik testi ile 6rneklem sayisiun yeterliligi ise
Kaiser-meyer-olkin 6rneklem yeterliligi istatistigi ile deger-
lendirilmistir. CYIGM-Formu varimax dondiirme yontemi
sonucunda 4 faktérld bir yapi olarak belirflenmistir. Faktor
yukleri ve alt faktorlerin toplanabilirliligi Tukey toplanabilirlik
testi ile degerlendirilmistir (17, 18, 19).

Verilerin analizi sonucunda asagidaki gruplamaya gore bir
diizenlemeye gidilmistir. “Ciftlik Yoneticisi Is Giicii Memnu-
niyeti-Olgegi” (CYIGM-Olgegi) 4 faktor altinda toplanmistir.

Akin ve ark.

Bu faktorler sirast ile;

Personelle Tletisim (1, 7, 8, 9, 15 numarali sorular), Ciftlik
Basarisinda Personel (5, 6, 11 numarali sorular), Terfi ve Aidiyet
(10, 12, 14 numaral sorular), 1§giic1'i Yonetimi (3, 13 numarali
sorular) olmak tizere 4 faktor bu sekilde isimlendirilmigtir.

BULGULAR

Aragtirma kapsaminda 4 ilde gerceklestirilen ¢iftlik ziyaretle-
rinde 65 ciftlik sahibi-yOneticisi ile ylz ylize yapilan gériisme-
nin veri formlart ¢alismada degerlendirmeye alinmistir. Ciftlik
sahibi-yoneticilerinin ortalama yast 38, ciftliklerdeki ortalama
hayvan sayist 653 bas olarak hesaplanmistir. Calisma kapsa-
minda ziyaret edilen ciftlik sahibi ve yoneticilerine ait bazt tani-
tict bulgular asagida Tablo 1’de sunulmustur.

Ciftlik sahibi-yoneticilerinin tamamu igiyle ilgili giincel bilgi
ve gelismeleri takip ettiklerini bildirmislerdir. Giincel bilgilerin
takip edildigi kanallar 5 kategoride siniflandirilmistir. Ciftlik
sahibi-yoneticilerinin giincel bilgiyi takip etme sekillerine iliskin
cevaplari ise Tablo 2’de sunulmustur.

Ciftlik sahibi-yoneticilerinin personel temininde dikkate
aldiklart kriterler gerek isgiicti kaynaklarinin yonetiminde gerek
ise is bulma stirecindeki is¢iler icin bliylik 6nem arz etmektedir.
Bu kapsamda tespit edilen bulgular ciftlik sahibi-yoneticilerinin
personel temininde dikkate aldiklari kriterler bashgt ile Tablo
3’de sunulmustur.

Ciftlik sahibi/yoneticilerine gore ciftlikte ¢alisan  bir
personelin is doyumuna ulasmasindaki en 6nemli etkene dair
goriisleri sorulmus ve yalnizca bir adet cevap alinmis olup
bulgular asagida Tablo 4’te sunulmustur.

Ciftliklerden 58 tanesi (%89,2) calisanlarina maasa ilave prim
verdiklerini bildirmislerdir. Ciftlikler tarafindan calisanlarin
tamamina prim verilmedigi gibi, her calisana da ayni sekilde
prim verilmedigi anlagilmistir. Calisanlara verilen prim tipleri
ve bunlara iliskin sayisal bilgiler Tablo 5’te sunulmustur.

Ciftlik sahibi-yoneticilerinin ¢alisanlarina egitim imkant sag-
layip saglamadiklart sorulmus ve ciftliklerin %33,81 ¢alisanla-
rina egitim olanaklart sagladiklarin, %66,2%1 ise egitim imkant
sunmadiklarini bildirmislerdir. Ciftliklerin calisanlarina sun-
duklart egitim olanaklart Tablo 6’da sunulmustur.

Ciftlik sahibi-yoneticilerinin isglicii  yonetimi ile ilgili
distincelerinin belirlenmesine yonelik 5’li likert tipinde 15 adet
soru yonlendirilmis ve her bir soru i¢in kesinlikle katiliyorum,
katiliyorum, fikrim yok, katilmiyorum, kesinlikle katilmiyorum
cevaplarindan birisini se¢meleri istenmistir. En ¢ok alinan yanit
koyu yesil renk ile belirtilmis, birbirine yakin oranlarda cevap
alinmus sorular actk yesil tonu ile belirtilmistir.

Ciftlik sahibi-yoneticileri ile gerceklestirilmis 15 soruluk
gbriisme sonrast, sorulara alinan cevaplara iliskin bulgular
Tablo 7’de sunulmustur.
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Biiyiikbas hayvancilik igletmelerinde...

Tablo 1. Ciftlik sahibi/yo6neticilere iliskin tanitict bulgular
Table 1. Introductory information about the farm owner/managers

Tanitict Degisken n %
Erkek 62 95,4
Cinsiyet
Kadin 3 4.6
Ilk6gretim 12 18,5
Ortadgretim 23 35,4
Egitim Durumu
Yiiksekogrenim 22 33,8
Lisansuistii 8 12,3
Veteriner Hekim 17 26,2
Ziraat Mithendisi 2 3,1
Asil Mesleginiz
Serbest Meslek 12 18,5
Gifci 34 522
Bir yildan az 3 4,6
Hayvancilik sektdriinde is tecrii- 1-5 y1l 14 21,5
beniz? 6-10 yil 15 23,1
11 y1l ve tizeri 33 50,8
Personelin Istihdam Siiresi Konu- Daimi 60 92,3
sundaki Tercihiniz Gegici 5 7,7
Caliganlara Ucrete ilave Prim Var Evet 58 89,2
mi1? Hayir 7 10,8
Isgiicii Yonetimi Hakkinda Bilgi Evet 40 61,5
Sahibi misiniz? Hayir 25 38,5

Tablo 2. Ciftlik sahibi/y6neticilerinin isleri ile ilgili gincel bilgi takip etme sekillerine iliskin bulgular
Table 2. Findings regarding the ways in which farm owners/managers follow up-to-date information about their business

Isinizle ilgili giincel bilgiyi nereden takip edjyotsunuz? n %

Internet 53 28,6
Mesleki TV kanallart 52 28,1
Danigmanlar 35 18,9
Kitap-Dergi-Gazete 27 14,6
Akademik yayin ve dergiler 18 9,7
Toplam 185 100

Tablo 3. Ciftlik sahibi/y6neticilerinin isletmelerine personel temininde dikkate aldiklari kritetlere iliskin bulgular
Table 3. Findings regarding the criteria that the enterprise owner/managers consider in recruiting personnel to their businesses

Ise personel alirken dikkate aldiginiz kriterler n %

Tecriibe ve is yetenegi 59 33,0
Uyumlu olmasi 57 31,8
Gun igerisinde uzun siireli ve farkl igler yapabilme kabiliyeti 48 26,8
Egitim diizeyi 15 8,4
Toplam 179 100

Tablo 4. Ciftlik sahibi/yoneticilerine gore personelin is doyumuna ulasmasint saglayan etkenler
Table 4. Factors that ensure the satisfaction of the personnel according to the farm owner-managers

Is doyumunu saglayan etkenler n %
Calisanlar ve yonetim arasindaki iyi iligkiler 39 60,0
Yiiksek iicret diizeyi 19 29,2
Kurumsal yap1 5 7,7
Diger etkenler 2 31
Toplam 65 100
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Akin ve ark.

Tablo 5. Ciftlik sahibi/yoneticileri tarafindan calisanlara verilen maas disindaki prim bilgileri
Table 5. Premium information other than salary given to employees by the farm owner/manager

Caliganlara verilen prim gegitleri n %

Barindirma ve iage 6dentileri 55 314
Uctetsiz et siit vb hayvansal iiriinler 55 31,4
Kendi adina sinirli sayida bitkisel ve hayvansal iiretim 32 18,3
Cocuklarin okul giderlerine katk1 20 11,4
Ozel saglik sigortasi 13 7.4
Toplam 175 100

Tablo 6. Ciftlik sahibi/yoneticilerinin iftlik personeline sundugu egitim imkanlart
Tablo 6. Training opportunities offered by farm owners/managers to farm employees

Caliganlara sunulan egitim imkanlarl n %

Hizmet igi egitim 28 65,1
Kurs 8 18,6
Egitim programlarina génderme 7 16,3
Toplam 43 100

Tablo 7. Ciftlik sahibi/yo6neticilerinin is glicti yonetimine iliskin gértsleri
Table 7. Opinions of farm owners/managers regarding labour management

Soru KeSllilhkle Kau- Katiliyorum Fikrim Yok Katilmiyorum Kesinlikle Katil-
No Yoneltilen Soru yorum miyorum
n % n % n % n % n %
1 fhlesl ile beral)et glfthkti}.ragayak'nlecek olan personel 20 5 31 17 2.2 5 31
ise alimlarda 6nem verdigimiz bir unsurdur
2 Ciftlik sahibi/yonetici olarak, giftlik isleri yapmaktan
hognut yetenekli ve deneyimli galiganlar bulmakta 2 3,1 3 4,6 0 0
zorluk ¢ekiyorum
3 Bagarili bir giftlik idaresinde iggiicii yonetiminin 6nem- 4 62 0 0 0 0

li bir yeri vardir

4 Ciftligin 6lceginin artmasi ile(biiyiik 6lgekli Ciftlikler-
de) iggiicii daha etkili kullanilmaktadir 8 123 19 02 2 31 3 6

5 Ciftligin bir takim bagar1 ve hedeflere ulagsmasinda 1 15 1 15 0 0
galiganlar(bakici vs) ¢cok 6nemli role sahiptirler. ? ?

6 Ciftlik galiganlari(bakic vs) giftligin degerini ve ekono-

. 1 1,5 1 1,5 0 0

mik kazanimlarini artiran unsurlardir.

7 Ciftlik sahibi- yonetimi olarak ¢aliganlarla yakin-iyi
R . X 2 3,1 7 10,8 1 1,5
iligkiler kurulmasini nemsiyorum

8 Ciftlikteki diger galiganlarla ve yonetimle iyi iligkiler
igerisinde olan personel daha uzun siire ayn giftlikte 1 15 7 10,8 1 1,5
galigabilmektedir

9 Bu g.lfthkfe, fpfth?{ ?fo.netlml ile galiganlar arasindaki 4 62 5 77 0 0
iligkiler bir aile gibidir.

10 Caliganlara egitim ve bir takim sosyal imkanlar
taninmasi galiganin motivasyonunu ve iste kalma 7 10,8 7 10,8 0 0
siiresini artirir.

1 (;iftl'?kl"erde personele verilen iicretler, Ciftlik 6lgegi 4 62 17 2.2 1 15
biiytidiikge artar.

12 Qlfthkt? fneslekl bakimdan yeterli ve bagarili olanlar - 108 23 354 8 123 25 38,5 5 31
terfi ettirilmekte

13 ?1ft11'k y'ox.letfml olarak personelin yeni fikir, teklif ve 10 0 0 5 77 0 0
onerilerini dikkate aliriz

14 Ciftlik yonetnm. yapilan giizel-bagarili islerden dolay1 15 1 15 3 46 0 0
caliganlar takdir eder

15 .(;a.11§ax.11‘arm sorunlari ile zamaninda gerekli gekilde 16 3 46 5 31 1 15
ilgilenilir.
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Biiyiikbas hayvancilik igletmelerinde...

Tablo 8. Ciftlik Yoneticisi Tsgiicii Memnuniyeti-Olcegi’nin soru bazli giivenirlik katsayilart
Table 8. Question-based reliability coefficients of the Farm Manager Labour Satisfaction Scale

. . Olgekten Madde
Olgekten Olgekten Silinirse Gegerli
L N et ot T (i PP ST . Madde Silinirse ~ Madde Silinirse Madde Toplam Olacak Giivenirlik
No Ciftlik Yoneticisi Iy Gtici Memnuniyeti-Olgegi Maddeleri Gegerli Olacak Gegerli Olacak Korelasyonlart Katsayis1
Ortalama Varyans
(Cronbach o)
1 l}llesl ile bir?bt?r gl-fthkte yasayabilecek olan personel ige alimlarda 29,03 22,187 0167 0,594
6nem verdigimiz bir unsurdur
2
Ciftlik sahibi/y6netici olarak, ¢iftlik igleri yapmaktan hosnut
yetenekli ve deneyimli galiganlar bulmakta zorluk gekiyorum 29,86 25,152 -0,043 0,617
3 Bagarili bir giftlik idaresinde iggiicii yonetiminin 6nemli bir yeri 2985 23913 0193 0,583
vardir
4
Ciftligin 6lgeginin artmasi ile(bityiik 6lgekli Ciftliklerde) is giicii c
daha etkili kullantmaktadir 2842 20,903 0,269 0,570
5 i 1
Qlftllgm"blr ta}qm ba§a.r1 ve hedeflere ulagsmasinda galiganlar(bakici 29.94 23871 0,193 0,583
vs) ¢ok 6nemli role sahiptirler
6 Ciftlik gcalisanlari(bakici vs) giftligin degerini ve ekonomik kaza- 2971 23273 0,344 0,567
nimlarini artiran unsurlardir
7 Ciftlik sah1b1: yﬁnet'1m1 olarak galisanlarla yakin-iyi iligkiler 2945 21,501 0,350 0,553
kurulmasini 6nemsiyorum
Ciftlikteki diger 9a11§a.1.rﬂarla ve 'yor.letlmle iyi 1.]1§k11er 1g.ensmde olan 29,49 21,629 0329 0,557
personel daha uzun siire aym giftlikte galigabilmektedir
9 B.u .glfthkte, ciftlik yénetimi ile galiganlar arasindaki iligkiler bir aile 2043 2718 0305 0,566
gibidir
10 liganl giti bir taku 1 imkanlar t. it
Ca ganlara egitim ve bir takim sosyal imkanlar taninmasi galiganin 2929 23366 0478 0,585
motivasyonunu ve igte kalma siiresini artirir.
11 :;rltf;]rlklerde personele verilen iicretlet, Ciftlik dlgegi biytiditkge 2897 22,655 0.161 0,592
12 glftl}kte mesleki bakimdan yeterli ve bagarili olanlar terfi 28,60 21556 0.242 0,576
ettirilmekte
13 Q}fthk Yonetimi olarak personelin yeni fikir, teklif ve onerilerini 2948 2392 0.260 0573
dikkate alir1z ’ i ’ i
14 (;1ft11.k Yonetimi yapilan giizel-bagarili islerden dolay1 ¢calisanlari 29,60 23213 0,284 0,571
takdir eder
15 Caligsanlarin sorunlar ile zamaninda gerekli sekilde ilgilenilir 29,57 22,499 0,334 0,561

Tablo 9. Faktér Yiiklerinin Kareler Toplams; Ciftlik Yéneticisi Isgiicii Memnuniyeti-Olgegi
Table 9. Sum of Squared Factor Loadings - Farm Manager Labour Satisfaction Scale

Faktor Varimax Dondiirme Sonucu Faktor Yiiklerinin Kareleri Toplamu
Toplam Ag‘kla‘“‘f;‘ Varyans Birikimli Varyans %
0
Ciftlike Y oneticisi Isgiicii M iyeti-Olgegs
1 2,153 16,562 16,562
2 1,904 14,648 31,210
3 1,759 13,532 44,743
4 1,593 12,251 56,994

#(Kaiser-meyer-olkin érneklem yeterliligi: 0,567; Battlett’s kuresellik testi ki kare degeri 162,429; Serbestik derecesi 78; p=0,0001)
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Akin ve ark.

Tablo 10. “Ciftlik Yéneticisi Is Giiciit Memnuniyeti-Olcesi” formu sorularinin faktérlere dagilimi
Table 10. Distribution of “Farm Manager Labour Satisfaction Scale” questions according to the factor loads

Faktorler

No Giftlik Yéneticisi Isgiicii Memnuniyeti-Olgegi

Ciftligin bir takim basari ve hedeflere ulagsmasinda
galiganlar (bakici vs) ¢ok 6nemli role sahiptirler

Ciftlik ¢alisanlar1 (bakic1 vs) ¢iftligin degerini ve eko-

nomik kazanimlarini artiran unsurlardir

11 Ciftliklerde personele verilen iicretler, Ciftlik dlgegi
biiytidiikge artar

12
13
14
15

Tablo 7 incelendiginde isverenlerin %67,7 gibi yiiksek bir
orany, isletmelerinde ¢alisan personelin ailesi ile birlikte ¢iftlikte
yasayabilecek olmasini 6nemli bir unsur olarak degerlendiril-
mektedir. Bu gériise katilmayanlarin orani yaklasik %29,3 ola-
rak saptanmistir. Ciftlikte ¢calisacak personel bulma konusunda
ciftlik sahiplerinin ¢ok ciddi sorunlar yasadiklari gézlemlen-
mistir. Bu durum, ¢iftlik isi yapmaktan hosnut yetenekli ve
deneyimli ¢alisan bulmakta zorluk ¢ekiyorum sorusuna ¢iftlik
sahibi-yoneticilerinin neredeyse tamaminin fikir birligi ederek
(%92,3) katiliyorum yanitini vermesinden de anlasiimaktadir.
Ciftlik sahibi-yoneticilerinin %93,9’u basarilt bir ciftlik idare-
sinde isgiicti yonetiminin énemli oldugunu distinmektedir.
Ciftlik sahibi-yoneticilerinin %55,4’1 ¢iftlik Slcegi biytidikee
isgticinin daha etkili kullanildigini diisiinmemektedir ancak
ciftlik Slgegi buyiidiikee verilen ticretlerin de artabilecegini di-
sunmekteditler. Ciftligin bir takim bagari ve hedeflere ulasma-
sinda ¢alisanlarin 6nemli bir role sahip oldugunu distnenler

1.—

(2) Ciftlik Bagarisinda

Personel

0,827

0,822

0,532

%97 oraninda bulunmustur. Calisanlari, ¢iftligin ekonomik
degerini ve kazanimlarini artiran unsur olarak degerlendiren
yoneticilerin orant %96,9 oraninda c¢tkmustir. Ciftlik sahibi-y6-
neticilerin %806,1’1; gerek yonetimle, gerekse diger calisanlarla
iyi ikili iliski kuranlarin uzun stre aynt ciftlikte caligabildigini
dustinmektedirler. Ciftlik sahibi-yoneticilerin, calisanlarla yakin
iliski kurmay1 énemsedigi, ciftlikte ¢alisanlari ile bir aile gibi
olmayi tercih edenlerin oraninin %80’in tzerinde olmasindan
anlagilmaktadir. Ciftliklerde calisanlarin basarili olmast duru-
munda terfi edebilecegini disiinen yénetici orant %0406,2 iken,
terfi imkaninin olmadigini diigiinenler %41,6 oranindadir. Y6-
neticiler calisanlarin yeni fikir-6nerilerini %90 oraninin tzerin-
de dikkate aldiklarini belirtirken, basarilarindan dolayt takdir

ettiklerini, bir sorunlar1 olmast durumunda gerekli sekilde ilgi-
lendiklerini de benzer oranlarda beyan etmislerdir.
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Biiyiikbas hayvancilik igletmelerinde...

Ciftlik yoneticisi isglici memnuniyeti anketinin Gl¢eginin
soru bazlt glvenirlik katsayilarini gésteren Tablo 8 asagida
verilmistit.

CYIGM-Olgegi'nde Cronbach Alfa (& ) degeri biitiin mad-
delerde 0,55 ve tizerinde bulunmustur. Tkinci maddenin madde
korelasyon toplam degerinin negatif ¢tkmast ve dérdinct
maddenin faktdre dagilmamast nedenleriyle bu iki madde
formdan ¢ikarilmistir. Uygulamada kullanilan 14 soru i¢in he-
saplanan Cronbach Alfa (&) giivenilirligi katsayist 0,594 he-
saplanmuistir.

Olgegin gegerliligini belirlemek amactyla sorular iizerinde
Varimax yontemiyle faktor analizi yapilmis ve bulgulart Tablo
9’da gosterilmistir.

Aciklanan toplam varyans incelendiginde CYIGM-Olge-
gi’nde sorularin 4 faktdr altinda toplandigt ve bu 4 faktorli 6l¢-
me araci ile Sl¢tilen 6zelligin %56,99’unun aciklandigt belirlen-
mistir. Kaiser-meyer-olkin 6érneklem yeterliligi istatistigi 0,567;
Bartlett’s kiiresellik testi ki kare degeri 162,429 hesaplanmustir.
Bu alandaki calismalarda toplam aciklanan varyansin en az %
55 olmast yeterli oldugu bildirilmektedir (20, 21). Tlgili 6lcegin
verilerinin fakt6r analizine uygun oldugu séylenebilir(p<0,05).
Genel olarak faktor analizi sonuglarina gére Sl¢me aracinin
yapi gecerliliginin saglandigi s6ylenebilir.

CYIGM-Olgegi'nde faktorlere gore sorularin dagilimi, fak-
tor ylki tablosunda gosterilmistir ve faktorler Tablo 10°daki
gibi isimlendirilmisgtir.

Tablo 10 incelendiginde CYIGM-Olgegi sorulart 4 faktér al-
tinda toplanmustir. Bu faktorler sirast ile “Personelle Tletisim”,
“Ciftlik Basarisinda Personel”, “Terfi ve Aidiyet” ve “Isgiicii
Yonetimi” olmak tizere 4 faktor bu sekilde isimlendirilmistir.

Tukey toplanabilirlik testine gére CYIGM-Olgegi’nin topla-
narak bir 6l¢ek toplam puani elde edilmesi i¢in “Anova Tukey
6lgegin toplanabilirligi testi” uygulanmustir ve dlcegin toplana-
rak bir 6l¢ek toplam puant elde edilmesi i¢in uygun olmadigi
sonucuna vartlmistir (p<0,001).

TARTISMA ve SONUC

Arastirma  kapsaminda ciftlik  yoneticileri/sahiplerinin
%061,5’1 isglicti yonetimi hakkinda bilgi sahibi oldugunu belirt-
mistir. Belirtilen bu oranin kismen ytiksek oldugu soylenebilir.
Ancak ziyaret edilen bu ciftliklerin isletme yonetimindeki kisi
veya kisilerin modern anlamdaki insan kaynaklar: yonetiminin
disinda bir anlayisla yonetim faaliyetlerine devam ettikleri g6z-
lemlenmistir. Southern’in ¢aligmasinda belirttigine benzer bir
sekilde sahada ciftlik sahibi-yoneticilerinin isgiicti yénetimi ve
insan iligkilerinde ¢ok az bilgiye sahip olduklart gézlemlenmis-
tir (22). Bu nedenle Ttrkiye’de hayvancilik isletmelerinin insan
kaynaklart yonetimi alglarinin daha net ortaya konmasi agisin-
dan bu calisma 6nem arz etmektedir.

Calismamizda soru yonelttigimiz isletme yOneticileri
“basarili bir ¢iftlik idaresinde isglicii yonetiminin 6nemli bir
yeri var m1?” sorusuna %93,9 katiliyorum ve kesinlikle katili-
yorum cevabini vermislerdir. Sonuglardan da gérildigi tize-
re ¢alismaya katilan ciftlik yoneticilerinin gérisleri; Erven ve

ark. (2002) tarafindan yapilan calismadaki “ciftlik yoneticileri;
karlilik, biyime ve mikemmellik hedeflerini insan faktdri
araciligiyla gerceklestirecektir” bulgusuyla ortiismektedir. Bu
bakimdan, ciftliklerde de Insan Kaynaklari Yonetimi (IKY)
bityiik 6nem arz etmektedir. Bitsch ve Harsh’a gore, IKY
riskleri bu isletmelerdeki bes ana risk kaynagindan biri olarak
ele almaktadir: (I) dretim ve verim riski; (II) fiyat ve piyasa
riski; (III) finansal risk; (IV) insan kaynaklart riski; ve (V) ku-
rumsal, yasal ve cevresel risk (1). Ciftlik yoneticileri/sahipleri,
isletmelerin birincil amaglarint (karlilik ve biytme) ancak cali-
sanlarin verimliligi ve isletme amaglarini benimseyen personel
araciligiyla gerceklestirebilirler. Siit sigircihigr isletmelerinde ba-
sar1, Oncelikle ¢alisanlarin ise alim, Gcretlendirme, oryantasyon,
egitim, iletisim ve motivasyonlarindaki etkinligine bagldir (9).
Ciftlik yoneticilerinin ekonomik, teknik ve finansal acidan basa-
rili olma yollarindan bir tanesi de ciftliklerindeki isgiicti verim-
liligini arttirmakur (10). Gorildugh tzere hayvansal dretimde
insan faktori ve personel yonetimi, karlilik ve stirdtrilebilir
bir Gretimde kilit rol oynamaktadir.

Isletme yoneticileri ve sahiplerine yoneltilen bir diger soru
da; iscilere tcretleri disinda ilave prim 6deyip 6demedikleridir.
Bu isletmelerin %89,2%i calisanlara ilave prim verdiklerini be-
lirtmislerdir (Tablo 1). Bu oranin icinde ¢alisanlara yapilan ayni
ve nakdi 6demeler bitlikte degerlendirilmistir. Bitsch ve ark.
calismalarinda bazi isletme yOneticilerinin iscilerini calistirmak
icin tesvik 6demekten sikayetci olduklarini belirtilmis, ancak
isletme yoneticilerinin bir¢ogunun tesvik sisteminin ¢aliganlart
motive etmede yardimct oldugunu bildirmislerdir (23).

Ciftlik sahibi ve yOneticilerine giincel bilgiyi takip etme
sekilleri soruldugunda, yanit olarak ilk sirayr internet ve TV
kanallarinin aldig1 gériilmektedir (Tablo 2). Bilgiye ulagsmakta
kullanilan kanallardan internet bilgi kirliliginin yogun oldugu
bir mecra olmast sebebiyle dogru internet adresleri kullanilma-
dig1 takdirde isletme yoneticileri i¢in bu alanin faydadan ziya-
de zarara neden olabilecegi soylenebilir. Sektor ile ilgili yayin
yapan TV kanallarinin internete gore daha az riskli bir yontem
oldugu ancak ticari Uriinlerin tanitimi ve pazarlanmasinda
yogun kullanilmasina baglt olarak ciftcileri yanls yonlendirebi-
lecegi diisiniilmektedir.

Calismamiz kapsamindaki isletmelerin personel temininde
dikkate aldiklar kriterler soruldugunda, tecriibe ve is yetenegi
(%33,0) ile uyumlu olmalar1 (%31,8) seceneginin ilk iki sirada
yer aldigy, egitim diizeylerinin (%08,4) ise en son sirada distik
bir oranda kaldigr gérilmustiir (Tablo 3). Buffinton ve Rea-
ves’in calismalarinda belirtikleri gibi stt sigirciligr ciftliklerinde
isglict, isletme sahipleri ve yoneticileri icin daha 6nemli bir so-
run haline gelmektedir. Sit ¢iftliklerinde teknoloji ve mekani-
zasyondaki hizli artisla birlikte, iscilerin iyi sagim tekniklerinin
o6nemi ile karmagsik makine ve ekipmanlarin ¢alismast konu-
sunda bilgili ve egitimli olmast gerekmektedir. Ayrica, sanayi
isglicti piyasasint o kadar rekabetci hale getirmektedir ki, pek
¢ok mandira sahibi is¢i bulma ya da ¢ekmekte zorluk yasamak-
tadir (3). Bu calismada sorulan “Ciftlik sahibi/yonetici olarak,
ciftlik isleri yapmaktan hognut yetenekli ve deneyimli ¢alisanlar
bulmakta zorluk ¢ekiyorum” sorusuna %92,3 katiliyorum ve
kesinlikle katiliyorum cevaplari ile Buffington'un gorisleri
ortismektedir. Ciftcilerin, yerel isglicti arzindaki yetersizligi
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gidermek ve kiresellesmis piyasalarin artan baskist karsisinda
varhigini siirdtrebilmek icin Gretim maliyetini en aza indirmek
amaciyla ucuz ve uyumlu is glicti aradiklari bildirilmektedir (24,
11).

Hayvancilik sektoriinde insan kaynaklart yonetimi, gelisime
acik bir alandir. Nettle ve ark. (2011), ciftlik sahiplerinin, isci-
lerin ¢iftlige adapte olmasina destek saglanmast durumunda;
ciftligin daha sorunsuz isleyecegini ve ¢aliganlarin sorunsuz bir
ciftlik ortaminda isletme sahiplerinin gelecekteki basatilarinin
bir kaynagt haline gelecegini ifade etmislerdir (11). Bu calisma-
da sormus oldugumuz “Ciftligin bir takim basatt ve hedeflere
ulagmasinda caliganlar(bakict vs) cok 6nemli role sahiptitler”
sorusuna ciftlik sahibi-yoneticiler, %097,0 katidiyorum ve kesin-
likle katiiyorum seklinde cevap vermislerdir. Verilen cevap-
lardan da gérildigi tzere Nettle ve ark. (2011) da belirttigi
gibi ciftligin basarisinda personelin 6nemli bir faktér oldugu,
calismaya katilan ¢iftlik sahibi-yoneticiler tarafindan da genel
itibariyle kabul gbrmektedir.

Bu calismada ciftlik sahibi-yoneticilere yoneltilen sorulardan
biri de ciftlikte ¢alisan bir personelin is doyumuna ulagsmasin-
daki en 6nemli etkene dair g6riisleri olmus; calisanlar ve yone-
kurumsal yap1 %7,7 olarak bulunmustur (Tablo 4). Sonuglar-
dan da anlasilacag: tzere ciftlik sahibi-yoneticilerde, kurumsal
yapidan ziyade aile, arkadas ortami tarzi iyi iliskilerin kurula-
cagl bir yapinin iscileri daha ¢ok memnun edecegi gorisii agir
basmaktadir. Ancak aile ortami veya iscilerin birbirleri ile iyi
gecinmelerinin bazi riskleri de beraberinde getirdigine yone-
lik gorusler de mevcuttur. Bitsch ve ark (2006) ¢alismalarinda
isglict olarak kalabalik aile bireylerinin kullanildigt hayvancilik
isletmelerinde isten ¢ikarma durumlarinda islerin sekteye ugra-
mast riskinin yitksek oldugunu bildirmistir (23). Yapmis oldu-
gumuz bu calismada ise ailesi ile beraber ciftlikte yasayabilecek
personelin ise alimina daha ¢ok 6nem verildigi ortaya ¢tkmustir.
Bu durumun, geleneksel Ttrk aile yapisindan dolayz ailenin er-
kegi ise alindiginda is verilmese dahi ailenin diger fertlerinin
de dolayh sekilde ciftlik islerine yardimect olacagi, calisanlarin
sturekli ciftlikte ikamet etmelerinin ise bagimliligt artiracags ve
tim bunlarin ciftlik sahibi-yoneticilerince yonetimsel avan-
taj olarak degerlendirildigi diisiiniilmektedir. Isgliciiniin uzun
yillar aynt isletmede calismasinda etkili unsutrlardan birisi de
ciftlik yonetimi ve calisan personelin birbitleri ile olan ileti-
simleridir. Calisma sonuglarina gore yoneticiler ile ¢alisanlarin
aile gibi olduguna katdanlar %069,2 iken aralarindaki iligkinin
iyi olduguna katdanlarin orant ise %56,9 olmustur. Bulunan
sonuglara paralel olarak kisiler arast iletisimin, biiyiikbas hay-
vancilik isletmelerinde isveren-calisan iligkilerinde 6nemli bir
rol oynadigt bildirilmektedir (9).

Turner (2009)’a gore isgliclinin is doyumunda diger bir
husus ise, yaptig is karsiliginda aldigi tcerettir (25). Calisanlara
verilen prim tipleri ve bunlara iliskin oranlara baktigimizda
barindirma ve iase 6dentileri %31,4 ilk sirada iken 6zel saglik
sigortast %7,4 ile son sirada gelmektedir. Bu sonuglardan da
gbrildugt tzere isletmelerin bir¢ogu halihazirda bulunan kay-
naklar1 calisanlara sunmakla birlikte calisanlarin kazang veya
fayda saglayacagi hayvansal ve bitkisel tretime kismen im-
kan saglamaktadir. Calisanlara saglanacak bu destekler kimi

Akin ve ark.

isletmelerde olumlu karsilanirken, kimi isletmeler bu destekleri
maliyet artict neden olarak gérmektedir (23).

Ciftliklerin calisanlarina sunduklart egitim olanaklart biyiik
oranda (%065,1) hizmet ici egitim seklinde olmaktadir. Isletme
disindan alinan egitimlere daha az oranda basvurulmaktadir.
Benzer sekilde Bitsch ve atk.(2006) calismalarinda egitim
konusunda bazi yoneticilerin strekli egitime inanirken, diger-
lerinin buna ihtiya¢ olmadigini distindigini belirtmislerdir.
Hgitime ihtiya¢ olmadigint disiinen yoneticilerin bir bolimi-
niin; isglicti performansint bireysel davranis ve kisilik faktorle-
rine bagladigi ve egitim ile bunlarin gelistirilemeyecegine inan-
dig1, bagka bir bolimuniin; zaman eksikligi nedeniyle egitime
olumlu bakmadiklart ve son olarak, bazi isletme yoneticilerinin
de calisanlarin egitildikten sonra istifa edecegi kaygisindan do-
lay1 isgiici egitimine sicak bakmadiklart bildirilmistir (23).

Turkiye'de ciftlikte ¢alisan isglicinin isyerinde kalicihigi-
nt saglayan baslica iki neden ciftlik yonetimi-yoneticisi ile aile
gibi kurulan iliskiler ve diger calisanlarla kurulan iyi iliskiler
scklinde siralanabilir. Buradan citkarimla Turkiye'de ciftlik ca-
lisanlarinin isglici memnuniyetinin saglanmast biytk 6lciide
yonetim ve organizasyon yapisinda saglanacak iyilesmelere
baglidir. Isgiiciinde memnuniyetin artirilmast ve ¢alisanlarin
devamliliginin saglanmasinda ciftlik sistemlerinde; calisanlarin
stresini azaltacak bir yonetim bi¢imi, ¢alisma ortamlarinda sag-
lanacak fiziksel iyilesmeler, diizgiin isleyen sistematik bir var-
diyali ¢alisma saatleri ve calisanlar arast iyi iliskiler kurulmasini
saglayacak bir ortamin temini ilk etapta ¢alisan memnuniyetini
artirabilecek somut ¢6ziim Onerileridir. Egitim imkanlarinin
ciftliklerde sinirli diizeyde oldugu gorilmis ozellikle kiiciik ve
orta Glcek sayilabilecek isletmelerde ¢alisanlara yonelik egitimle
ilgili hicbir faaliyete rastlanmamustir. Hem ciftlik yoneticileri-
nin-sahiplerinin hem de ciftlik calisanlarinin egitim faaliyetle-
rine katilmast ¢alisanlarin isinden memnuniyetini artirmada bir
etken olacaktir. Isletmelerde personelin devamlilig: icin, ciftlik
sahibi-yoneticilerinin isglicii konularinda bilgi diizeylerinin ar-
tirldmast da 6nem arz etmektedir. Hayvancilik sektoriinde tam
olarak hak ettigi 6lciide uygulama bulmayan Insan Kaynaklart
Yonetiminin isletmelerde ayrt bir birim olarak olmasa bile ko-
nusu ve kapsami bakimimndan uygulama bulmasinin ve bu kiil-
tirin tarim ile hayvancilik alaninda faaliyet gésteren isletme-
lerde yayginlasmasinin ilerleyen siirecte isletmelerin karliligina
ve verimliliklerine olumlu katki saglayacagr diisiinilmektedir.

KAYNAKLAR

1. Bitsch V, Harsh SB. “Labor Risk Attributes in the Green
Industry: Business Owners’ and Managers’ Perspectives.”

Journal of Agricultural and Applied Economics 36(December
2004):731-45.

2. O’Brien B, Deming J, Shalloo L. “Irish studies on farm labour
issues”. International Agricultural Workforce Conference July
2018, Cork, Ireland. pp.17-24.

3. Buffington RE, Reaves PM. (1968). Labor study on Virginia
dairy farms employing full time workers. Journal of Dairy
Science, 57(8), 1313-1317.

MAE Vet Fak Derg, 5 (2): 48-57, 2020



Biiyiikbas hayvancilik igletmelerinde...

4. Nettle R. “International trends in farm labour demand and
availability”. International Agricultural Workforce Conference
July 2018, Cork, Ireland. pp.17-24.

5. Cevrimli MB, Gunlia A, Mat B, Akin AC, Sipahi C. A Study
on the Validity and Reliability of the Level of Employee
Satisfaction at Livestock Farming Enterprises in Turkey. Acta
Vet Eurasia 2020; 46: 45-53.

6. Eastwood C, Greer J, Schmidt D, Muir |, Sargeant K. New
dairy workplace design — the challenge of attracting and
retaining staff to the NZdairy farm of 2030. International
Agricultural Workforce Conference July 2018, Cork, Ireland.
pp.70-75

7. Nettle R. “Attractive careers and people management
on dairy farms: two sides of the same coin”. International
Agricultural Workforce Conference July 2018, Cork, Ireland.
pp.76-81.

8. Sayre NE Land, labor, livestock and (neo) liberalism:
understanding the geographies of pastoralism and
ranching. Geoforum 40.5 2009; 705-783.

9. Erven BL, Huffman WE, Thompson PB, Noll S. Labor
management on dairy farms. Encyclopedia of Dairy Sciences,
2002. 1436-1442.

10. Van Den Ban A. Increasing labour productivity in
agriculture and its implications. The Journal of Agricultural
Education and Extension, 2011;17(5), 401-409.

11. Nettle R, Semmelroth A, Ullah A, Zheng C. and Ford R.
The retention of people in dairy farming — what is working
and why?. Research report to the Gardiner Foundation, 2011.
The University of Melbourne.

12. Demir S, Yasar F. Odil Yénetiminin Isgiicti Atikligi
Uzerine FEtkisi: Kahramanmaras 1li Tekstil Sektoriinde
Bir Arastirma. ODU Sosyal Bilimler Arastirmalari Dergisi
(ODUSOBIAD), 2018; 8(3), 691-705.

13. Ava K, Sahin 1, Terzioglu F. Isgiicti Planlamast: sgiicii
Yoénetiminde Esneklik. Verimlilik Dergisi, 2020; (1), 219-230.

14. Ozdamar K. Modern bilimsel arastirma yontemleri:
arastirma planlama, toplum ve 6rnek secimi, gli¢ analizi, proje
hazirlama, veri toplama, veri analizi, bilimsel rapor yazimi.
2003. Nisan Publishing, ISBN: 9789756428498

15. Artkan R. Arastirma teknikleri ve rapor hazirlama. 2004.
Asil Yayin Dagitim

16. Balct A. Sosyal Bilimlerde Arastirma Yontem Teknik ve
Ilkeler. (Besinci.Baskr). 2005. Ankara: Pegem A. Yayincilik.

17. Bartholomew DJ, Steele F, Galbraith |, Moustaki I. Analysis

of Multivariate Social Science Data. Statistics in the Social and
Behavioral Sciences Series (2nd ed.). 2008. Taylor & Francis.

ISBN 978-1584889601

18. Costello AB, Osborne JW. Best Practices In Exploratory
Factor Analysis: Four Recommendations for Getting the
Most From Your Analysis. Practical Assessment Research &
Evaluation, 2005;10(7).

19. Warne RT, Larsen R. “Evaluating a proposed modification
of the Guttman rule for determining the number of factors
in an exploratory factor analysis”. Psychological Test and
Assessment Modeling. 2014;56: 104—123.

20. Eroglu E. Miisteri memnuniyeti él¢iim modeli. IUJSB,
2005; 34, 7-25

21. Kaiser HE The varimax criterion for analytic rotation

in factor analysis. Psychometrika, 1958; 23, 187-200.
Doi:10.1007/BF02289233.
22. Southern JH. National Agricultural:Labor Policy

Considerations. J. Farm Economics.1966;48: 1127.

23. Bitsch V, Kassa GA, Harsh SB, Mugera AW. Human
Resource Management Risks: Sources and Control Strategies
Based on Dairy Farmer Focus Groups. Journal of Agricultural
and Applied Economics, 38, 1 (April 2006):123-136

24. Rye JE & Andrzejewska J. The structural disempowerment
of Eastern European migrant farm workers in Norwegian
agriculture. Journal of rural studies, 2010;26(1),41-51.

25. Turner MD. (2009). Capital on the move: The changing
relation between livestock and labor in Mali, West
Affrica. Geoforum, 40(5), 746-755.

MAE Vet Fak Derg, 5 (2): 48-57, 2020



MAE Vet Fak Derg, 5 (2): 58-63, 2020

DOI: 10.24880/maeuvfd.682590

S

Aragtirma Makalesi

Honaml kegi irkinda Caprine Arthritis Encephalitis Virus (CAEV)
enfeksiyonunun aragtirilmasi

Hakan Taskaya', Mehmet Kale?

"Tarim ve Orman Bakanligi, Veteriner Kontrol Merkez Arastirma Enstittist, Etlik, Ankara/ TURKIYE
*Burdur Mehmet Akif Ersoy Universitesi, Veteriner Fakiiltesi, Viroloji Anabilim Dalt, Burdur/TURKIYE

Anahtar Kelimeler: oz
caev Bu ¢alismada, Burdur ilinde halk elinde bulunan saf irk 6zelligi tastyan disi Honamli kecilerinde Caprine
Elésr?amh Arthritis Encephalitis Virus (CAEV) enfeksiyonunun varhigt arastirldi. Bu amacla 1 yas tstd, disi ve
kan saglikli gériintime sahip 187 (yuz seksen yedi) adet keciden kan 6rneklemesi yapildi. Calismada Honam-
kegi li1rka disi kegilerin yerlesim yetlerine ve yaglarina gore seroprevalanslarinin ve enfeksiyona karst hassasi-
yetlerinin ortaya konmast amaglandi. Ornekleme yapilan agil kosullari; Duvar, Cati ve Zemin, Yemlik ve
Key Words:: Suluk, Ortamin Tlaclanmast, Ayri Bélme (Kegi, Teke ve Oglak), Karisik/Ortak Emzirme olarak 5 kriter
gﬁ.‘;’ altinda degerlendirildi. Arastirmada, 5 yerlesim yerinden ve 10 agildan toplanan 187 keci kan serumu,
honamli Enzyme Linked Immunosorbent Assay (ELISA) testi uygulanarak CAEV antikorlart ydniinden kontrol
blood edildi. Test edilen 187 adet keci kan serumunun 3 (%1.60) adedi seroporzitif olarak belitlendi. Yetlesim
goat yerlerine gbre seroporzitiflik oranlart %0-5 arasinda tespit edildi. Yasa gére kan numunelerinde ELISA
testi ile 2 yas grubunda 1 (%1.79), 4 ve Usti yas grubunda 2 (%8.70) seropozitiflik tespit edildi. 4 farkls
Gelis Tarihi  : 31.01.2020 yas grubu arasinda seroporzitiflik acisindan yapilan karsilastirmada istatistiki 6nem bulundu (p=0.025,
Kabul Tatihi : 04.05.2020 $<0.05). Agil durum degerlendirmesinde seropozitiflik bulunan agillarda; Duvar, Catt ve Zemin, Yem-
Yayin Tarihi : 28.08.2020 lik ve Suluk’larin “Koti”, Ortamin Ilaglanmast, Ayri Bolme (Kegi, Teke ve Oglak)’lerin “Yok”, Karigtk/
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Ortak Emzirme’nin “Var” oldugu gorilda.
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with pure race traits in Burdur province was investigated. For this purpose, blood sampling was per-
formed on 187 (one hundred eighty seven) female goats that have healthy appearance over one year
of age. The aim of this study was to determine the seroprevalence and susceptibility of the Honamli
does against by CAEV according to their settlements and age. The samples were evaluated in terms of
5 criterias; Wall, Roof and Ground, Troughs, Insecticides, Separate Pens (Buck, doe and kid), Mixed /
Common Milk Feeders. In this study, 18 goat blood serum collected from 5 settlements and 10 goat
barn were checked for CAEV antibodies by Enzyme Linked Immunosorbent Assay (ELISA) test. Of

Bu Aragtirma Mechmet Akif Ersoy the 187 goat blood sera tested, 3 (1.60%) were seropositive. Seropositivity rates were determined as
Universitesi Bilimsel Arastirma Projeleri 0-5% according to the settlements. According to age, seropositivity was found to be 1 (1.79%) in 2 age
Koordinatérliigii tarafindan 0473-YL-17 gtoup and 2 (8.70%) in age group 4 and over in blood samples. In the comparison among 4 different
age groups in terms of seropositivity, statistical significance was found (p = 0.025, p <0.05). In the goat
barns that were found seropositivity in the evaluation of the goat barn; Wall, Roof and Ground, Trou-
ghs “Bad”, Insecticides, Separate Pens (Buck, doe and kid) “none”, Mixed / Common Milk Feeders

proje numarast ile desteklenmistir.

“there” it was seen.

GIRIS

Hayvancilik, insan beslenmesindeki 6neminin yant sira iire-
timi kolay olan, tarim ve sanayi alanlari ile gelir kaynaklarina
katkt saglayan cok yonli bir sektordiir (29). Kegi, dis ortama
adaptasyon yetenegi yitksek bir stirti hayvanidir. Cogalma yete-
neginin yiiksek olmast, sirtintin her yil yaklasik %50 oraninda
bliyiime olasilig1, sermaye ve sabit yatirim giderlerinin nispeten
distk ve disa bagimhihiginin az olmasi ve verime gegis siireci-
nin kisa olmast nedeniyle keci yetistiriciligi tlkemizde buyik
onem arz etmektedir.

Turkiye ekonomisinde hayvancilik biyik bir yer tutmak-
tadir. Keci yetistiriciligi tilkemizde ve Diinya’da yaygin olarak
yapilmaktadir. Ulkemizde keci popiilasyonlarinin yiizde 97

Bu makaleye atifta bulunmak icin/ To cite this article:

(%097)sini Turk Kil Kecisi ve %3’lik kismint Ankara Kecisi
(Tiftik Kegisi) olusturmaktadir. Stt¢li ve diger melez (Malta,
Kilis ve Saanen) irklar Batt Anadolu Kiyilarinda yetistirilmek-
tedir (20, 35). Honamli kegisi et, stit ve yiinleri icin yetistirilen
bir irktir (14). Honamli kegi 1rkt genellikle Akdeniz Bolgesinde
Toros Daglart eteklerinde yasayan Tiurk Yorikler tarafindan
yetistirilmektedir. Bu 1rka ait gen kaynaklari ile ilgili yeterli di-
zeyde bilimsel arastirma yapilmamistir. Bunun nedeni de Turk
Yoriklerin devamli g6¢ halinde olmasindan kaynaklanmustir
(13).

Viral keci hastaliklart et ve stt tiretiminde ve bunlarin yan
triinlerinde azalmaya neden olarak, buyik ekonomik kayip-
lara neden olmaktadir. Caprine Arthritis Encephalitis Virus
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Honamli keci irkinda...

(CAEV) ¢gibi inkubasyon stresi 4 ay ile 4-5 yil arasinda degisen
slow virus enfeksiyonlarinin tespiti bu ytizden biiytik bir 6nem
arz etmektedir. Caprine Arthritis Encephalitis (CAE) arthritis,
l6koensefalitis ve kronik interstitial pndmoni ile karakterize ke-
cilerin viral bir hastaligt olarak bilinmektedir (32). CAE enfek-
siyonu kilo kaybi, digitk dogum agirhigi, hayvan ticaretindeki
kisitlamalar, siit veriminde disme ve mutlak Slimlerle sonug-
landigindan kegi yetistiriciliginde buytik ekonomik kayiplara
neden olmaktadir (24, 30).

Bu arastirmada, yeni tescili yapilan Honamli keg¢i 1rkinda ilk
defa Diinya'da ve Ulkemizde CAEV enfeksiyon varligi aras-
tirlldt ve ilk veriler elde edildi. Bu kapsamda enfeksiyonun
bélgesel, agil ve yagsa gére dagihimi belirlendi. Honaml keci
rkinin yasadigt agil kosullarinin yapisi, hijyen durumu, yetistit-
me ve besleme kosullatt da ele alindi.

GEREC ve YONTEM
Aragtirmada kullanilan hayvanlar

Bu arastirmada Burdur bolgesinde halk elinde bulunan sag-
likli g6riintime sahip, saf Honamli 1rki kecilerde calisildi. Bu
amagcla 1 yas ve Usti ve disi 187 (yiiz seksen yedi) adet saf
Honamli 1rkt kegiden 6rnekleme yapildi. Orneklemeler 2 adet

Tablo 1. Honaml1 ki kegilerin kan serumlarinin alindiklart yerlesim yerlerine
gbre dagilimlari.
Table 1. Distribution of blood sera of Honamli goats according to their

locati?n
Yerlesim Yer Adi  Alinan Ornek Toplam
Tuart
Burdur/Merkez-1 Kan serumu 80
Burdur/Merkez-2 Kan serumu 39
Burdur/Merkez-3 Kan serumu 23
Burdur/Merkez-4 Kan serumu 25
Burdur/Merkez-5 Kan serumu 20
Toplam 187

Burdur/Merkez-1, 2 adet Burdur/Merkez-2, 2 adet Burdur/
Merkez-3, 2 adet Burdur/Merkez-4 ve 2 adet Burdur/Met-
kez-5 olmak tizere toplam 10 adet yerlesim yerlerinde gercek-
lestirildi (Tablo 1).

Arastirmada kullanilan hayvanlardan kan 6rneklemesi

Arastirmada halk elinde cesitli amaglarla yetistirilen, sagliklt
goriintime sahip, 1 yas ve Ustii saf Honamli 1rkt keciden kan
érneklemesi yapildi. Ornekleme yapilan hayvanlarin yasa gore
dagilimlart Tablo 2’de gosterilmistir. Kan 6rneklemesi hayva-

Tablo 2. Ornekleme yapilan Honamli kegilerinde yasa gére dagilim
Table 2. Distribution of age in Honamli goats

Yas Cinsiyet Toplam
Disi 50
Disi 56
Disi 58
4 ve st Disi 23
Toplam 187

59

nin vena jugnlarisinden gergeklestirildi. Kan 6rnekleri steril va-
kumlu etilendiamin tetraasetik asit (EDTA)%iz tiplere alindr.
Soguk zincirle laboratuvara getirildi ve 2000 devirde 20 dk.
santrifigasyon islemine tabi tutuldu. Farklt tiplere aktarilan
serumlar, su banyosunda (ben-mati) 56° C'de 30 dakika siire
ile inaktive edildikten sonra sterilite kontrolleri yapilds. Tlgili be-
siyerlerinde bakteri ve mantar tiremesi olmayan serum 6rnekle-
ri, 1.5 ml'lik eppendorf tiiplerinde porsiyonlara ayrilarak testte
kullanilincaya kadar -20°C’de derin dondurucuda saklandi.
Hayvanlara ait kulak numaralari kayit edildi. Agil kosullarinin
yapist, hijyen, yetistirme ve besleme kosullari, cevre, saglik ile
ilgili eski ve glincel veriler yetistiricilerden alinan bilgiler dog-
rultusunda kayit edildi.

Maedi-Visna/ CAEV-ELISA antikor testi

Test olarak IDEXX (Maine, Amerika Birlesik Devletle-
ti=USA) firmasinin Gretmis oldugu MVV/CAEV p28 antikor
(kan) ticari test Grtint kullanildi. Test, IDEXX (Maine, USA)
firmasinin MVV/CAEV p28 antikor (kan)-ELISA kitinin pro-
sediiriine gore yapildi.

Ornekleme yapilan  siirillerde  agil durumunun

degerlendirmesi

Duvar, Cati ve Zemin: Koéti, Orta ve 1yi kriterleriyle; Yem-
lik ve Suluk: Koti, Orta ve Tyi kriterleriyle; Ortamin Tlaglanma-
st: Yok, Var kriterleriyle; Kegi, Teke ve Oglak Icin Ayri Bélme:
Yok, Var; Karisik/Ortak Emzirme: Yok, Var kritetleriyle de-
getlendirildi.

Istatistiki analiz

Calismada yaslar arasinda CAEV seroporzitif ve seronegatif
gruplarda farkliligin tespiti icin SPSS (2018) programinda Ki
Kare Testi uygulandi. Verilerimiz normal dagilima uymadig
icin median verileri kullanildi. Bu amacla SPSS (2018) progra-
minda Normallik Testi uygulandi. Ornekleme yapilan siiriiler-
de agil durumunun degerlendirmesinde; Duvar, Cati ve Zemin,
Yemlik ve Suluk, Ortamin Tlaclanmast, Ayrt Bolme (Keci, Teke
ve Oglak) ve Karisik/Ortak Emzirme seklinde 5 kriter altinda
degerlendirildi.

BULGULAR

alismada Burdur bolgesindeki 5 vyerlesim yerindeki 10
Calis g yetlesim y

agildan alman toplam 187 kan serumunda ELISA testi ile 3
(%01.60) adet seropozitiflik tespit edildi (Tablo 3). Yerlesim yer-
lerine gore seroporzitiflik oranlart Burdur/Merkez-1"de % 2.5
2 adet) ve Burdur/Merkez-5’de %5 (1 adet) olarak tespit edildi

p

(Tablo 3). Kite gore yapilan degerlendirmelerde stipheli kate-
gorisinde serum Ornegi tespit edilmedi. Calismada kullanilan
kegilerin tamami Honamlr 1rkt ve disiydi.

Calismada yasa gore kan serumu 6rneklerinde ELISA testi
ile 2 yag grubunda 1 (%1.79) adet, 4 ve tstii yas grubunda 2
(%08.70) adet seropozitiflik belirlendi (Tablo 4). Dért yas gru-
bu arasinda seropozitiflik ve seronegatiflik agisindan farkliligin
istatistiki anlamda 6nemli oldugu tespit edildi (p= 0.025,
$<0.05). Ancak, yas gruplart arasinda; 1 ve 4 yas (p= 0.096,
$<0.05), 3 ve 4 yas (p= 0.078, p<0.05), 2 ve 4 yas (p= 0.202,
$<0.05), 2 ve 3 yas (p= 0.491, p<0.05), 1 ve 2 yas (p= 1.000,
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Tablo 3. Yerlesim yerlerine gore CAEV’unun ELISA sonuglart
Table 3. CAEV’s ELISA results according to the locations

Taskaya, Kale

orimeek agl, 6zensiz (“Koéti”) durumda oldugu,
Yemlik ve Suluk yapisinin kirli oldugu ve hijyenik

olmadigt (“Koti”), Agl Ortaminin {laglanmasi-

Yerlegim Ad1 éhnan jﬁhnan wSe.r(.)po- Seronegatif nin yapimadig (“Yok™, Kegi, Teke ve Oglak fcin
Ornek  Ornek zitif Ayrt Bélmenin olmadigy, tim hayvanlarin birarada
Tiirii (n) n % n A karisik barindirildigt (“Yok”), Karistk/Ortak Em-
zirmenin farkli annelerden emzirme veya ortak bi-
Burdur/Merkez1  Kan 30 5 5 78 975 beronla besleme seklinde (“Var”) yapildigt gérildi
' ' ablo 5).
Burdur/Merkez-2  Kan 39 0 0 39 100 (x )

Burdur/Merkez-3  Kan 23 0 0 23 100 TARTISMA ve SONUG
Burdur/Merkez-4  Kan 25 0 0 25 100 1970 yilinda Turkiye'deki ke¢i poptlasyo-
Burdur/Merkez-5 Kan 20 1 5 19 95 nu 20.627.008 adet iken, 2010 yilinda bu sayinin
0.293.233 adede geriledigi bildirilmistir. 2010 yili
Toplam Kan 187 0 160 184 94 erilerine gore 11.675 ton kegi eti ve 272811 fon
“Tablo 4. Yasa gére CAEV’unun ELISA sonuclar keci stiti ii_retilmi§tir (37)_. 2017 yilinda Ulkemizin
Table 4. CAEV’s ELISA results according to the age kirmizi et problemi her acidan piyasalara yansimis bulun-
— — - maktadir. Et fiyatlart cok yiikselmis, yerli hayvan tretimi
Yag Cinsiyet ~ Alman  Seropozitif Seronegatif ) .10 ve ithal hayvan uygulamalari ile kirmizs et problemi
Ornek agtlmaya calistimistir. Ayni durum beyaz et tretimi icinde

silmaya caligilmistr. Aynt d bey ¢ind

(n) 0 % 0 % gecerli olmustur. Ulkemizin kirmizt et tiretim probleminin
agtlmasindaki cikar yollardan biri de koyun ve keci treti-
— minin arttirlmasidir. Bu iretim desteklenmedigi siirece
1 Disi 50 0 0 50 100 biiyiikbas hayvandan elde edilecek kirmizt et Ulkemiz icin
2 Disi 56 1 1.79 55 98.21  yeterli olmayacaktir. Bu baglamda, viicut agitligi ve et mik-
3 Disi 58 0 0 58 100 tart bakimindan oldukga yiiksek performansa ait Honaml
. . ki kegilerin saglikli olarak yetistirilip ve yayginlastirilmast
4 ve listid D%g 23 2 870 21 91.30 6nem arz etmektedir. Ozellikle CAEV gibi siit ve kolostrum
Toplam _ Disi 187 1.60 184 984 ile anne ve yavru arasinda gegiskenlik saglayan bu enfeksi-

Tablo 5. Ornekleme yapilan siiriilerde agil durumunun degerlendirilmesi
Table 5. Evaluation of goat barn status in flocks

yonun strilerden uzaklastirilmasy, tretim ve ekonomiye
saglayacagl katk: acisindan ¢cok 6nemlidir.

Yerlesim Adi Agil A B C D E Honamlt kegi 1rki genellikle Akdeniz Bolgesinde To-

ros Daglari eteklerinde yasayan (Antalya, Burdur, Ispar-

Numarast ta ve Konya) Turk Yorikler tarafindan yetistirilmekte-

Burdur/Merkez-1 1 Koti Koti Yok Yok  Var dir. Bu 1rka ait gen kaynaklar ile ilgili yeterli diizeyde

Burdur/Merkez-1 2 Koti Kotii. Yok Yok Var bi{irrfsel aragtirma yapll{nam1§.t1r. Bunun nedeni de Tirk

Yoriklerin devamli gb¢ halinde olmasindan kaynak-

Burdur/Merkez-2 3 Qrta Qrta Var  Var Yok lanmustir (13). Honamlt keci rkinin Turkiye'deki diger

Burdur/Merkez-2 4 Iyi Iyt Var Var Yok  yerlikeciirklarindan farkli oldugu bilinmektedir. Burun,

Burdur/Merkez-3 5 fyi  Iyi Var Var Yok lviicclllt, ‘g“yf‘;jj ve bfyluzunlﬁllaﬂ ,buhézeljlkiklerlder;) blaZI-

L L aridir. Bu irkin tiyleri genellikle siyahtir. Antalya bolge-

Burdur/Merkez-3 6 Iyi Iyi  Var Var Yok sindeki saf Honarflh 1r1§1 kecilerde Zhn ve bacak}lfar be}%az

Burdur/Merkez-4 7 Orta Orta Var Var Yok veya kahverengi, viicut siyah tiylerle kaphdir. Bazen gri

Burdur/Merkez-4 8 Orta Iyi Var Var Yok benekler gérilmektedir. Honamlt kegilerinin en 6nemli

Burdur/Merkez-5 9 Koti Koti Yok Yok  Var morfolojik 6zelliklerinden biri de “Kemerli Burun”lari-

o L dir (9). Elmaz ve arkadaslar (9) yaptiklart arastirmada,

Burdur/Merkez-5 10 Koti Kotu Yok Yok Var oglak ve eriskin kecilerde morfolojik vicut Sl¢tlerinin
A: Duvar, Catt ve Zemin; B: Yemlik ve Suluk; C: Ortamin Ilaglanmast; D: Ayri Bolme (Kegi,

Teke ve Oglak); E: Karisik/Ortak Emzirme

$<0.05) aralarinda yapilan istatistiki karsilastirmalarda farklilik
ve 6nem tespit edilmedi. Verilerimiz normal dagilima uymadi-
&1 icin median verileri kullaniddi ve Normallik testi sonuglart
(Kolmogorov-Smirnov testi p=0.000, p<0.05) belitlendi. Calis-
maya katilan Honaml kecileri ortalama 2.34+1.12 (minimum
1.00 maksimum 7.00) yas araligindaydi. Calismaya dahil edilen
kecilerin yaslart sirastyla %12.3’4 4 ve ustl yasinda, %31.01 3
yasinda, %29.9’u 2 yasinda, %26.7’si 1 yasindaydi. CAEV sero-
pozitif tespit edilmis Burdur/Metkez-1 ve Burdur/Merkez-5
agillarinda Duvar, Cati ve Zemin kosullarinin kirli, diizensiz,

ve canlt vicut agirliklarinin Turkiye’de var olan diger
keci 1rklarinin bircogundan cok yiliksek oldugunu belir-
lemislerdir. Honamlt 1rki kegiler Turkiye’de yetistirilen keci 1rk-
lart arasinda en yiksek et Gretim potansiyeline sahip irklardan

birisidir (9, 10).

Su ana kadar Honamli kegi 1rkt ile ilgili olarak; morfolojik
Ozellikleri, d6l verimi, bazt gen polimorfizmleri; biyime, ke-
sim ve karkas Ozellikleri; besi performansi; bazt biyokimyasal
degerlerdeki degisimler; hormon ve sitokin seviyeleri; laktas-
yon dénemindeki siit miktart, stit kompozisyonu ve bazt meme
yapist Ozellikleri vb. konularinda calismalar yapilmustir (5, 9-12,
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Honamli keci irkinda...

22). Ancak, bu 1rka yonelik CAEV enfeksiyonu konusunda
herhangi bir ¢alisma bulunmamaktadir.

Bu aragtirmada, 5 yerlesim yerinden ve 10 agildan topla-
nan 187 keci kan serumu, ELISA testi uygulanarak CAEV
antikorlart yoniinden kontrol edildi. Test edilen 187 adet kegi
kan serumunun 3 (%1.60) adedi seropozitif olarak belirlendi.
Yerlesim yetlerine gére seropozitiflik oranlart % 0-5 arasinda
tespit edildi. Elde ettigimiz sonuclar, diger arastirma sonuglati
(1, 25, 26) ile paralellik géstermektedir. Kegilerde ELISA testi
ile CAEV enfeksiyonunun %10 diizeyinin tizerinde belirlendi-
gi ¢alismalarda (21, 27) mevcuttur. Bu durumun, kegi stt en-
diistrisinin gelismis oldugu tilkelerde (Kanada, Fransa, Tsvicre,
Norvee, Amerika Birlesik Devletleri) 6zellikle endistrilesmis
tlkelerde yuksek seyitli oldugu rapor edilmektedir (3, 17).

Bazt arastirmalarda da (2, 6, 7, 18) bolgesel (lokal) yetisti-
rilen keci rklarinda CAEV enfeksiyonuna yonelik pozitiflik
bulunamamistir. Lokal yetistirilen keci irklarinda CAEV enfek-
siyonunun diisiik prevalansta seyrettigi bircok ¢alisma (15, 30)
ile ortaya konmustur. Diistik seropozitifligin tespit edildigi tl-
kelerdeki evcil ve yerli kegilerin, yiiksek pozitifligin goriildagu
tilkelerden ihra¢ edilmis kecilerle kontakt kurmamis olmast da
dikkat ¢ekicidir. Bizim arastirmamizda CAEV enfeksiyonuna
yonelik lokal 1tk olan Honamli 1rki kegilerde %1.60 duzeyin-
de seroporitiflik belitlendi. Bu ¢alisma, Diinya'da ve Ulkemiz-
de Honaml 1kt kecilerde CAEV enfeksiyonuna yonelik ilk
sonuclardir. Ulkemizde Honamli irki keciler Honamli Y6 riikleri
tarafindan Toros Daglart eteklerinde glinimiize kadar saf
olarak yetistirilmis ve korunmustur. Yaylma alant Antalya,
Isparta, Konya, Burdur ve Mersin illerinin Toros Daglar
etekleridir. Bu 1rkin yetistirme veya verim yoni kombine, et,
stt ve kildir (31). Bu irkin her ne kadar miks (et-stit) amaclt ye-
tistiriciligi yapiliyor olsa da, agirlikli olarak et yoniiyle 6n plana
ctkmaktadir. Calismamizda CAEV enfeksiyonunun Honaml
1kt kecilerinde diistik prevalansta tespit edilmesini; bu hayvan-
larin 1rk safliginin ve genetik yapilarinin korunmasi, izole bol-
gelerde yetistiriciliginin yapilmasi, hayvanlara tedaviye yonelik
fazla miidahelelerde bulunulmamasindan vb. kaynaklandigin
tahmin etmekteyiz.

Bir¢ok arastirmact CAEV enfeksiyonunda prevalans artisi-
nin yas ile paralellik seyrettigini belirlemislerdir. Rowe ve arka-
daslart (33) 3 yas grubundaki kecilerde, 2 yas grubundaki kegi-
lerden 1.7 katinda prevalansin yliksek oldugunu bildirmislerdir.
Greenwood ve arkadaslart (16) 1 yash kecilerde prevalansin
%30.1 iken, 5 yaslt kecilerde %068.6 oldugunu ifade etmislerdir.
Gufler ve arkadaslar: (17) 26 ayliktan buyik kegilerde preva-
lansin istatistiki anlamda (p<0.002) ytksek prevalanasa sahip
oldugunu belirtmislerdir. Ayrica, Ghanem ve arkadaslart (15)
ve Nyi Lin ve arkadaslari (28) adli arastirmacilarda 3 yas ve tize-
11 kecilerde odds oranlarinin sirasiyla 16.28 (p=0.007) ve 4.288
(»p=0.007) oldugunu bulmuslardir. Bu durumun direkt kontakt
iliski veya hayvanlari ayr yerlerde tutma, stit sagim makinalar,
yogunluk gibi horizontal bulasmanin etkisine bagl olarak ge-
lisebilecegi ifade edilmistir (19). Calismamizda yasa goére kan
serumu Orneklerinde ELISA testi ile 2 yas grubunda 1 (%1.79)
adet, 4 ve Usti yas grubunda 2 (%8.70) adet seroporzitiflik be-
lirlendi. Dért yas grubu arasinda seropozitiflik ve seronegatif-
lik acisindan farkliligin istatistiki anlamda 6nemli oldugu tespit

edildi (p= 0.025, p<0.05). Tleri yas gruplarinda daha fazla sero-
pozitiflik belirlendi.

Jones (19) CAEV prevalansint intansif siit isletmelerindeki
kecilerde %88, standart stit amaclt yetistirilen isletmelerdeki
kecilerde %31, standart et amach yetistirilen isletmelerdeki
kecilerde %0, standart miks (et-siit) isletmelerindeki kecilerde
%24 olarak belirlemislerdir. Bizim calismamizdaki agillarda ye-
tistirilen Honamlt 1rki kegiler (her ne kadar hepsi disi oldukla-
rindan) miks (et-stt) isletme olarak gorilse de, bu 1rk kegiler
agillarinin tim poptlasyonuna bakildiginda et agirlikl yetisti-
rilmektedir.

CAEV seroporzitif tespit edilmis Burdur/Merkez-1 ve Bur-
dur/Merkez-5 agillarinda Duvar, Catt ve Zemin kosullarinin
kirli, diizensiz, 6riimcek ag1, 6zensiz (“Kéti”) durumda oldu-
gu, Yemlik ve Suluk yapisinin kirli oldugu ve hijyenik olmadigi
(“Koti”), Agil Ortaminin Tlaglanmasinin yapilmadigt (“Yok”),
Keci, Teke ve Oglak I¢in Ayri Bélmenin olmadig, tiim hay-
vanlarin birarada karisik barindirildigr (“Yok”), Karistk/Ortak
Emzirmenin farkli annelerden emzirme veya ortak biberonla
besleme seklinde (“Var”) yapildigr gorildii.

Sit kecilerinde CAEV enfeksiyonunun etci kegilerden daha
yiksek oranda gorildigi belirtilmektedir. Etci 1rk kecilerde
karisik veya ortak emzirmenin yaygin olarak yapilmadigi, bu
irklarda enfekte anneden dogum sonucu bulagmanin sekil-
lendigi vurgulanmistir. Kalabalik, kapali ve sikisik ortamlarda
yetistirilen, otlamak icin disartya birakilmayan stit¢l kecilerde
CAEV enfeksiyonunun horizantal bulasmast ve enfeksiyonu-
nun yayginlasmast muhtemeldir (19). Kegilerin yetistirme y6n-
leri (et, stit, miks), ciftlik kogullart ve uygulamalart enfeksiyonun
vayilmasinda 6nemli yere sahiptir. Ciftlikteki yetistirme kosul-
lari, hastaligin prevalansinda 6nemli yere sahiptir. Bir bina ice-
risinde tim hayvanlarin hi¢ disart birakilmadan barindirilmast,
enfekte kegilerden saglikli olanlara horizontal y6nle bulasmay:
arttiracaktir. Hayvan yogunluguna bagl olarak, ortamda yeterli
ventilasyon saglanamazsa solunum yolu (kegilerin bronsiyal
lavajlarinda CAEV varligi gosterilmistir) ile enfeksiyon bula-
sabilecektir. Ayrica hayvan yogunlugunun oldugu isletmelerde
otluk, yemlik, yataklik ve suluklarin direkt veya cevresel fomit-
lerle kontaminasyonu sonucu CAEV bulagmast goriilebilecegi
bildirilmistir (8, 19, 34).

Bu aragtirmada, sadece disi keciler tizerinde ¢alisildi. Yapi-
lan ¢aligmalarda, disilerde CAEV enfeksiyonunun daha yiksek
oranda goruldigi ve disi kegilerin virus’un yayilmasinda rolt
oldugu bildirilmistir (23). Kolostrum ve siitiin virus'un anne-
den yavruya aktarilmasinda ¢ok 6nemli bir bulasma kaynagi ol-
dugu bildirilmistir. Keci yavrularinin enfekte kolostrumu aldik-
tan sonra birkac ay kadar persiste enfekte olabilecegi (anneden
yavruya maternal antikor gecisinin sonuglart etkileyecegi diisi-
nildigiinden), 6 ay sonra yapilan testlerle dogal enfekte olup
olmadiklarina karar verilmektedir (4, 38). CAEV varligi stitte
ve meme icinde varligt yapilan calismalarla gosterilmistir. Keci
sut hiicrelerinin virus’a olan duyarliligi da belirlenmistir. Vi-
rus’un Onemli giris yollarindan biri olan memelerde elle sagim
veya makine sagim uygulamalarinda, sagim 6ncesi ve sonrast
hijyen ve temizlige dikkat edilmelidir. Calismanin yapildigt tim
agillarda elle sagim yontemi uygulanmakta olup, sagim Oncesi
ve sonrast memeler su ile temizlenmekteydi.
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Keci yetistiriciligine olan ilginin gerek kirsal gerekse daglik
bélgelerde, yetistirme sartlarinin uygun olmast nedeniyle de-
vamli artmast ve Tirkiye’de mevcut niifusun halen kirsal ke-
simde yasadigt dustintlirse, kecilerin viral hastaliklarinin ve
bu hastalik etkenlerinin tespit edilmesi, bilinmesi ve tzerinde
calismast oldukca 6nem arz etmektedir. Ulkemizde yapilan
arastirmalar sonucu CAEV enfeksiyonunun seropozitifligi,
stut endistrisinin gelismis oldugu ve endustrilesmis tlkelerden
disik oranlarda bulunmustur. Calismamizda da dustk oranda
tespit edilmesine ragmen, Honamli saf 1rk kegilerinde CAEV
enfeksiyonu ile zaman kaybetmeden tarama testleri yapilarak
ve strliden ayrilarak eradikasyon programlari uygulanmasini
tavsiye ediyoruz. Bu bolgede, Honamli 1rki kegi yetistiricileri-
nin hastalik konusunda (bulasma yollart, bakim, besleme, yetis-
tirme kosullari, miicadele ve korunma) da bilgilendirilmesinin
uygun olacagt kanaatini tastyoruz.
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ABSTRACT

In this study, the costs of bovine tuberculosis cases at the public and farm levels were investigated in
Samsun Province, Turkey. In determination of the public costs of the disease namely tuberculin costs,
transportation costs, expenditure on personnel and the amount of compensation paid, were taken into
consideration. In determining the losses due to the disease at the farm level, namely losses of milk and
meat and the extra costs of animal replacement, were calculated. For the calculations where the disease
was detected, information of outbreak and the breed yield averages of the infected animals were used.
In 2016, the public cost of the disease was b 652.780, with lost milk production valued at  563.500,
and lost meat production valued at b 37.646 for females and b 6.193 for males. The cost of paid for
animal restocking was calculated at B 1.052 per animal. In addition, the total cost of the disease for
Samsun Province in 2016 current prices was estimated at b 1.418.971 ($ 403.117).

Sig1r tiiberkiilozunun kamu ve giftlik diizeyinde maliyetlerinin tahmini; Samsun ili
ornegi, Turkiye

oz

Bu ¢alismada, Samsun ilinde, kamu ve ciftlik diizeylerinde sigir tiberktlozu vakalarinin maliyeti incelen-
mistir. Hastaligin kamu maliyetlerinin belirlenmesinde, tiberkilin maliyetleri, nakil maliyetleri, personel
harcamalart ve 6denen tazminat miktart dikkate alinmistir. Ciftlik seviyesindeki hastaliga bagli kayiplarin
belirlenmesinde, siit ve et kayb1 ve hayvan yenilemenin ekstra maliyeti hesaplanmustir. Hastaliin tespit
edildigi isletmeler icin yapilan hesaplamalarda, salgin hakkindaki bilgi ve enfekte hayvanlarin verim
ortalamalart kullanilmustir. Hastaligin 2016 yili kamu maliyeti 652.780 b, kaybedilen st tretimi degeri
563.500 b, kayip et tretim degeri disiler icin 37.646 b ve erkekler icin 6.193 b olarak hesaplanmistir.
Hayvan yenileme maliyeti hayvan basina 1.052 b olarak hesaplanmustir. Ayrica, 2016 yilinda Samsun ili

hastaliginin toplam maliyetinin 2016 fiyatlariyla 1.418.971 b (403.117 $) oldugu tahmin edilmistir.

INTRODUCTION

Bovine tuberculosis (bTB) is a zoonotic disease which has many
impacts such as public and business costs, loss of foreign trade or
problems with that trade, as well as its negative effects on human
and animal health. The multi-factor effect of the disease makes the
struggle of the disease discussed at the theoretical and economic
levels (1). Scientifically, epidemiology and disease management
programs in disease control are discussed (2). Calculation of the
public costs of the disease varies according to the particular country’s
disease control efforts, as well as the amount of compensation
paid. Compensation payments can vary significantly from between
countries, and from year to year, even within the same country, in
line with the incidence of the disease and the prevailing political and
economic circumstances.

In fact, it is very important to show the extent to which the
payments made to the farmer for the regulation of the disease lags
behind the costs of the disease and to show the aim of solving
the disease with risk-centered epidemiology-oriented and human-
oriented approaches. Therefore, the aim of the present study was
to estimate the costs of the control of bTB outbreaks and also the
direct losses due to the disease in Samsun Province, Turkey in 2016.

Bu makaleye atifta bulunmak icin/ To cite this article:

MATERIALS AND METHODS

The data and data sources of the materials used in this study are
presented in Table 1. The data were obtained from official records
for bTB from January 1 - December 31, 2016 in Samsun Province,
Turkey, and the current prices for 2016 were used. In addition, the
data for compensation and for the farm animals were obtained
from the records of the Ministry of Agriculture and Forestry (Data
request; dated 20.01.2017 and numbered 22223993-1838, Data
supply; dated 25.01.2017 and dated 21763568-325.01-E.192904)
and are expressed as official data (OD). In this study, the costs
of bTB at the public and farm levels were calculated as follows:

Estimation of the public costs of the disease

The public costs of the disease were determined according to the
procedures carried out on the disease-confirmed farm.

a. Cost of tuberculin:

Cost of tuberculin injection=Number of tuberculin administrations
X Unit price of dose

b. Transportation costs:

[
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Table 1 Data used in this study, sources and values for 2016

Data Data source Value

Raw milk price National Dairy 1.15 (b/Liter)
Council*

Tuberculin price CVCRI** 2.21 (B/ dose)

Live animal prices TS*+* Pure breed: £ 5.161;

Mixed breed : H 4.015;
Local breed: b 3.126

Number of staff administering tuberculin Expert opinion 2

Average number of tuberculin administrations ~ Expert opinion 4

per farm

Carcass meat price Expert opinion 22 t/kg

Number of tuberculin administrations at the OD 1.285

provincial level

Number of tuberculin administrations in the OD 1.096

study area

Fuel price Socar energy *#F* 4,76 t/liter

Number of farms where tuberculin was OD 25 Unit

administered

Minimum veterinary physician pay rate TVHB 3.300 b /Month
decision®*¥r*

Hourly rate for veterinary physician Calculation of b 13,75
expert opinion

Average number of visits to each farm OD 5 times

Average number of hours worked at each farm  OD 4h

Cost of compensation (total for study area) OD b 550.275

Cost of compensation (total for Samsun OD b 635.238

Province)

Gender of slaughtered animals OD 134 Female; 17 Male

Total number of animals in tuberculin testing OD 735 head (491 Female; 244 Male

)
The number of animals bTB positive OD 151 head
In the calculation of loss of milk production, it Calculation Female animal

was assumed that 50% of 491 female animals
were milk-bearing and aged 3 and over.

Reduced meat yield (in all cattle)

Cost of replacement

Expert opinion (8)
Expert Opinion

numberX[(Average milk yield/
12) X 8] X milk price
%06-12
%15-46 the value of animal

2,8

Data

Data source

Value

* (Anonymous a 2016); ** (Anonymous b 2016); *** Turkish Statically Institute;

FRRE( Anonymous ¢ 2016); ¥ (Anonymous d 2016)

The cost of administration of tuberculin was calculated as the cost of
return travel to farms for the evaluation of the results of tuberculin
testing. Since tuberculin administration in the villages of the study
area constituted 85% of all the administrations, these villages were
used for the determination of round trip distance.

In calculating transportation costs, the following formula was
employed:

Number of visits to farms for tuberculin administration and
evaluation of resultsX average round trip distance to the farm X the
number of farms on which tuberculin testing was performed.

65

Transport cost = (Total roundtrip distance to farms for the tuberculin
applications and evaluation of the results) X 8/100

The distances between the villages with the disease and the centers
to which they are connected were calculated and it was found average
10.2km for per village distance.

c. Labor / Service costs:

Minimum veterinary costs were determined by using the minimum
monthly salary of  3.300 (Turkish Veterinary Association Decision)
for 2016 (7).

MAE Vet Fak Derg, 5 (2): 64-68, 2020



Total working time = (Number of farms where the disease was
detected) X (average number of trips to farms) X (average number
of veterinarians sent to farms) X (average working time of the
veterinarian on each farm)

d. Cost of compensation:

Official data was used as the compensation cost. Accordingly, the
total public cost of the disease was calculated as the sum of the
items: (Cost of administering tuberculin) +(Transportation costs) +
(Labor / Setvice cost) + (Cost of compensation)

Losses at farm level (direct losses)

According to official data, on farms where bTB was detected,
there were 134 female cattle and 17 male cattle. Documentation of
these groups is essential for compensation payments. For this reason,
animals that were determined to be positive in the outbreaks and
subject to compensation were divided into three groups. Groups were
as follows: 3 years of age (71 head), 3-8 years of age (78 head) and
above 8 years of age (2 head), respectively. In order to determine the
losses of meat and milk, it is necessary to know the breeds of animals
subject to compensation. In the study area, 5 different cattle breeds
were confirmed (OD), namely 103 Holstein (68.2%), 20 Simmental
(13.2%), 14 Jersey (9.3%) 9 Yerli Kara (Local) (6.0%) and 5 Brown
Swiss (3.3%). In determining the directlosses of the disease at the farm
level, milk and meat production losses and the cost of replacement
were used. Data on livestock prices were obtained from TurkStat (5)

a. Calculation of milk loss: On the farms where the disease
is wasted, the milk of the animals is destroyed. The milk of
cows infected with bTB is legally unsalable. For this reason, the
estimated milk loss was calculated by assuming that 50% of the
total number of female animals on the farms with confirmed
bTB cases was of milking age. In the calculation of milk loss, 8
months loss of production was adopted as the standard because the
infected animals remain under quarantine for a total of 8 months.

In determining the milk yield in the study area, the annual average
milk yields of the infected pure breed, hybrid and local breed
animals were taken into consideration and the loss of value was
calculated by using the 2016 milk price. The yields of breeds used
in the calculation of milk and meat loss are presented in Table 2.

Sentiirk, Ak¢ay, Sariozkan

b. In the calculation of meat loss:

In the calculation of meat loss, live weight loss and related meat loss
were calculated on the basis that males and females lost approximately
6% of their live weight using the expert opinion results and literature
(8). For the calculation of the losses of meat production, the weights
by gender for the determined breeds (as stated in the legislation)
are calculated for Average Female Slaughter Weight (387 kg) and
Average Male Slaughter Weight (460kg) which is calculated Holstein,
Simmental, Jersey, Brown Swiss and Local breed (10-12) with the meat
yield from female animals being 55% and from male animals being 60%.

The weight loss of male and female cattle on the farm was calculated
from the average of the live weights of bTB positive animals on the
farm, as follows;

Weight loss of female animals = Average live weight X Number of
female animals and dressing percentage is 55% in accordance with
the legislation (OD). The price of meat that was adopted was b 22 /
kg (expert opinion; red meat producers’ union members).

c. The cost of replacement: The total amount of compensation
paid to the animal’s owner on the basis of expert opinion was
calculated by adding up to 25% of the base value of the animal to
the compensation amount/animal, i.e.,

Total amount of compensation paid / number of animals paid
compensation for = animal’s value + (value of animal / 4)

The costof the disease at the operating/producer level was calculated
as; milk loss + meat loss + animal replacement cost. Finally, the total
cost of the disease outbreak was obtained by summing all the costs
calculated at public and business level.

RESULTS

The findings of this study on bTB were based on public and farm
level expenditures.

Public cost of bTB: The public cost of the disease was calculated
according to the procedures of the official institutions following the
end of the outbreak (2). The cost items and cost amounts are given
in Table 3.

Table 2. Dairy breeds and their annual production characteristics in Samsun Province, Turkey

Breed Number (head) Average annual Slaughter weight

milk yield
Holstein* 103 3.500 L. Female 450-500kg, male 550-600 kg
Simmental* 20 4.000 L Female 500-550 kg, male 600-650 kg
Jersey* 14 2.800 L Female 300-320 kg, male 300-350 kg
Yerli Kara (local) 9 1.200 L 200-250 kg
Brown Swiss* 5 3.500 L Female 400-450 kg, male 500-550 kg

*Average milk production of breed and mixed breed animals.

The following formulas were wused in the calculation:

Amount of milk loss
(8 months, L) = [(Average milk yield/ 12) X 8]
Loss of milk production calculated with this formula:

Lost milk production (b) =Average eight-month milk yield loss on
farm (L) X Milk price (b) Xnumber of dairy cattle

Losses at the farm level due to bovine tuberculosis (direct
losses): The losses due to the disease at the farm level are presented
in Table 4. According to the information given above, the mean total
cost per quarantined farm of bTB based on 2016 data in Samsun
Province was H 652.780 + 766.158 = b 1.418.938. The losses of live
weight and meat losses are presented in Table 5.

Total cost of the bIB outbreak: The total cost of the bTB
outbreak based on the losses at the farm level and the public cost,
was b 652.780 + b 766.158= 1 1.418.938.
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Table 3. Public expenditure on the outbreak of bovine tuberculosis in
Samsun Province in 2016

Cost items (b)

Public cost of bTB (b)

1.1.a. Tuberculin costs 2.840
1.1.b.Transportation costs 952
1.1.c. Labor/service costs 13.750
1.1.d. Compensation costs 635.238
Total Costs (at+b+c+d) 652.780
Average public cost per farm 26.111

Table 4. Farm level losses due to bTB in Samsun Province, Tutkey in 2016

Cost items (b)

The general mean loss
due to the disease at
the farm level (b)

2.2.a. Value of lost milk 563.500
production (b)
2.2.b. The value of meat 6.193
production loss of male
cattle (b)
2.2.c. The value of meat 37.646
production loss of female
cattle (b)
2.2.d. Extra cost of animal 158.818
replacement (b)
Total cost (a+b+c+d) 766.158

Table 5. Farm level losses due to bTB in Samsun Province, Turkey in 2016

the second highestatH 13.750. The cost of transportation, tuberculin
and its administration was very low (1%). This is due to the fact that
the cost of transportation to the provincial directorates is not taken
into consideration in the calculation of transportation costs and the
calculations of compensation and tuberculin applications are made
per animal. Moreover, the calculation of transportation expenses is
based on the number of outbreaks.

In a study that evaluated the economic effects of bTB cases in
the UK, the cost of testing per animal on a cattle fattening farm was
between £ 1.95 and £ 2.97 (9). In the present study, the unit price per
tuberculin dose for 2016 was b 2.21. Tuberculin was included in the
cost calculations in the UK but the administration is carried out free
of charge by the relevant Ministry in Turkey. The price difference
is therefore due to the price differences of the administration of
tuberculin and tuberculin itself. In the UK, the cost of restrictions on
animal movements varied from £ 3,198 to £ 55,000 for the eight case
study farms (2). However, the general tendency of the producers in
Turkey is to leave the costs, such as litter and extra workmanship,
out of the costing. Regarding biosafety measures, for example,
extra fencing around the enterprise, isolation of sick animals and
the increased need for water for cleaning are not considered in
practice, but all of these would increase the costs attributable to the
disease. Therefore, only the estimated minimum costs of the disease
were used. In future studies on bTB, more accurate results would
be obtained by using observations on farms used for breeding and
stocking,

In this study, the losses at the farm level were: milk (b 563.500),
meat (b 3.839) and animal replacement (b 158.818). According to
the legal statutes, all milk should be disposed of at the enterprises
that are infected/under disease notice (13). In the present study, the
animals detected with the disease were dairy cattle and the milk was
destroyed.

Data Female Male
Average slaughter weight (kg) 387 (a) 460 (b)
Dressing percentage (%) 55 60
Number of animals 134 (¢) 17 (d)
Live weight price (t/kg) 22 22
Live weight cost 6% (29) (axc)/100x60=310.908 (bxd/100x6
Live weight loss per animal, kg 23,22 27,6
Mean meat loss per animal (kg) 12,77 16,56
Mean meat loss value per 280,94 364,32

animal (b)

Total meat loss value (b) 12,77x2234=37.646

16,56x22x17=6.193

DISCUSSION AND CONCLUSION

In this study, the outbreak of bTB in Samsun Province caused
a minimum loss of B 1.418.938, based on the prices in 2016. In
addition, the cost of the disease to the public was H 652.780. That
meant 46% of the total cost was a public cost, while the remaining
54% was incurred by the producers in the private sector. These
calculated figures were only for Samsun Province, suggesting that
the costs of the disease across the 81 provinces in Turkey would be
very much higher.

In this study, the cost of compensation constituted a significant
portion of public costs (97%), while the veterinary costs (2%) were

Therefore, milk loss represented the highest loss at the enterprise
level. In this study, approximately 2/3 of the animals with the disease
were female. This is due to the fact that animal husbandry on farms
is mainly composed of mixed structure enterprises to obtain calves.
This situation suggests that biosecurity measures should be increased
on dairy cattle farms and animal welfare criteria should be applied.
On the other hand, the high level of losses due to the disease in dairy
farming requires more attention due to the high probability that the
disease will be transmitted to the offspring through the milk (the
digestive form of the disease) (14).

Increasing the awareness of farm managers is of greatimportance.
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While a breeder with a large number of animals experiences heavy
losses, owners/managers of small-scale enterprises generally do
not grasp the seriousness of the disease due to its infectivity and
do not scrupulously implement health and quarantine measures.
The sometimes less professional approaches of the small enterprise
mangers include hesitating about the destruction of milk. The lack
of training of the breeders combined with matters of commercial
interest lead to concerns about human health.

This study determined high costs of the disease, even for
calculations made at the minimal cost levels for both the public
and private sectors. This situation increases concerns about both
human and animal health in the future. Programs to combat bTB
in cattle in Turkey, including animal movement restrictions, are only
implemented at the farm level when the disease status is confirmed.
These measures can cause significant commercial losses in the short
and long term due to the establishment of the disease. However, the
negative impact of these farms on other farms cannot be calculated
into the future. In Turkey, especially in the villages, dairy farms are
normally in close proximity to each other which increases the risk of
the spread of epidemics. Since animal movements are limited to the
farm affected by the disease, while neighboring enterprises may be at
high risk of infection by the disease, no measures are taken by these
enterprises. Disease intervention measures should be developed
for the enterprises that are close to the infected farms, and sales of
animals and animal products should be regulated. Cattle farms in
Turkey are generally small-scale, family farms that sell milk, yogurt
and butter, the latter two of which have not been taken into account
in the current calculations. In terms of short-term financial losses, it
is estimated that the losses to farmers could actually be considerably
higher than stated here.

In conclusion; Disease eradication programs are an important
part of consumer and producer welfare. Disease protection measures
applied in the most developed countries should be examined carefully,
and measures that contribute to improved disease control, including
cost-benefit analyses, should be applied.

Currently, there is not enough attention given to issues such as
the destruction of feed and suspect ~ materials, the disinfection of
instruments and equipment, and the separation of sick animals and
the management of their health and welfare, including feeding. In
addition, the extra feed, labor and fencing costs incurred by farmers
should be repaid to them. Taking a series of additional measures
would considerably increase the effectiveness of the current control
policies and protection strategies implemented.
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ABSTRACT

Campylobacteriosis is an infectious, zoonotic infection characterized by offspring and infertility, leading
to economic losses in cattle and sheep breeding. In this study, we aimed to investigate the incidence
of cattle and sheep abortion in Kars region in terms of Campylobacteriosis and evaluate the results
by PCR, immunohistochemical, histopathological and microbiological methods. In this context, liver
and lung tissue examples and abomasum contents of 444 abort cases brought from Kars Center and
districts to Kafkas University Faculty of Veterinary Medicine Pathology Department between 2013-
2019 years were examined. Tissue examples from animals were fixed in % 10 buffered formaldehyde
solutions. After routine procedures, paraffin blocks were prepared and sections with a thickness of
5 um were taken for Hematoxylin & Eosin staining and 4 ym were taken for immunohistochemical
staining . Sections were examined under light microscope to determine histopathologic changes.
Organs belonging to aborted fetuses and abomasum contents were inoculated into the Preston
Campylobacter Enrichment Broth containing microbial study selective supplement, and then enriched
by pre-enrichment and then passed through Preston Campylobacter Selective Agar. Cultures in which
the culture was incubated after incubation were examined for colony morphology and microscopic
appearance and Campylobacter spp. suspicious colonies were evaluated by biochemical tests. As a result
of histopathologic studies, characteristically, 7 of 17 abortion cases with multifocal necrotic hepatitis
pattern and yellow abomasum contents were blurred and clotted, PCR, immunhistochemical and
microbiological methods detected as Campylobacter spp. positive towards the direction. As a result, we
thought that Campylobacteriosis is an important place in the abortion cases from Kars region and
should be taken into consideration in breeding.

Kars Ilinde Gézlenen Atik Vakalarinda Kampilobakteriozisin Patolojik,
Immunohistokimyasal, PCR ve Mikrobiyolojik Yontemler ile Aragtirilmas1

(074

Kampilobakteriyozis, sigir ve koyun yetistiriciliginde ekonomik kayiplara yol acan yavru atimi ve
infertilite ile karakterize, bulasict ve zoonotik bir infeksiyondur. Bu ¢alismada, Kars yéresinde meydana
gelen sigir ve koyun abort vakalarini Kampilobakteriyozis yontinden incelemek ve sonuclart PCR,
immunohistokimyasal, histopatolojik ve mikrobiyolojik olarak degerlendirmek amaclanmistir. Bu
kapsamda, 2013-2018 yillari arasinda Kafkas Universitesi Veteriner Fakiiltesi Patoloji Anabilim Dalina
Kars merkez ve ilgelerinden getirilen 444 adet atik vakasina ait karaciger ve akciger doku 6rnekleri ile
abomazum igerikleri incelenmistir. Hayvanlardan alinan doku 6rnekleri % 10’luk tamponlu formaldehit
solusyonunda tespit edildi. Rutin islemlerin ardindan hazirlanan parafin bloklardan, Hematoksilen Eozin
boyamasi i¢in 5 pm, immunohistokimyasal boyama icin kalinliginda 4 um kesitler alind1. Histopatolojik
degisikliklerin belitflenmesi amactyla kesitler 1stk mikroskobunda incelendi. Abort vakalarina ait
organlar ve abomasum igerikleri mikrobiyolojik inceleme amactyla selektif supplement igeren Preston
Campylobacter Enrichment Broth icerisine inokiile edilerek 6n zenginlestirmeye ve daha sonra Preston
Campylobacter Selektif Agara gegilerek inkiibe edildi. Inkiibasyon sonrast iiremenin oldugu kiiltirler
koloni morfolojisi ve mikroskobik gérinim yoéntnden incelendi ve Campylobacter spp. yoninden
stipheli gortlen koloniler biyokimyasal testlere tabi tutularak degerlendirildi. Yapilan histopatolojik
incelemeler sonucunda karakteristik olarak hedef tahtasi gériniminde multifokal nekrotik hepatitis
tablosu gozlenen ve abomazum igerigi sart renkte, bulanik ve pihti iceren 17 adet abort vakasinin
Tsi Camphylobacter ssp. yoninden PCR, immunohistokimyasal ve mikrobiyolojik yontemlerle pozitif
bulundu. Sonug olarak Kars yoresinde meydana gelen atik vakalart icerisinde Kampilobakteriyozis’in
onemli bir yeri oldugu ve yetistiricilikte dikkate alinmast gerektigi disinmekteyiz.

INTRODUCTION

Abortion in sheep and cattle can occur due to many reasons.
These reasons can be infectious or non-infectious (1,2). Among

the causes of abortion due to infections, Campylobacteriosis is
one of the main factors in many countries and causes significant
economic losses in infected flocks. (3,4). In addition to cattle
and sheep abortions, Campylobacteriosis leads to abnormal
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oestrus cycle and decreased fertility (5). Campylobacter fetus
(formetly V7brio fetus) is a microaerophilic and gram negative
organism (6,7). C.fetus originally divided into three subspecies:
C. fetus subsp. venerealis, C. fetus fetus and C. fetus subsp. testudinum
(8,9). Of these species, C.fetus subsp. venerealis causes enzootic
infertility and abortion in cattle, while C. fetus fetus is associated
with epizootic abortion in cattle and sheep (10). Campylobacter
fetus species are important veterinary pathogens as well as
infect humans (11). In this study, we aimed to present the cases
of cattle and sheep abortion in Kars region between 2013-
2019 years in terms of Campylobacteriosis and to evaluate the
results by PCR, immunohistochemical, histopathological and
microbiological methods.

MATERIALS AND METHODS
Animals

The material of the study consisted of liver and lung tissue
samples and abomasum contents of 444 (188 cattle and 261
sheep) abort cases that were brought from Kars center and
districts to Kafkas University Veterinary Faculty Pathology
Department between 2013-2019 years.

Bacterial isolation and phenotypic identification

In this study, tissue samples taken from cattle and sheep
abortions were examined. For isolation purposes, blood agar
from various organs of abortion cases was transferred to
Preston Campylobacter Selective Agar and incubated at 37°C
and 42°C for 48-72 hours. Breeding cultures were examined
for colony morphology, microscopic appearance, catalase,
oxidase and aerobic reproduction. (12,13). Campylobacter
spp- The colonies that were suspected in terms of blood were
purified by switching to Blood agar base no: 2 (CM271, Oxoid)
medium (12,13). The purified colonies were transferred
to Brucella broth containing 20% glycerol for subsequent
molecular identification and stored at -20°C.

DNA Extraction and Multiplex PCR

The classical phenol-chloroform extraction method (14)
was used for DNA extraction from the isolates and then
multiplex PCR technique was applied on for Campylobacter spp.
The primer sets targeting the 23S tRNA gene of Campylobacter

Spp-

Each PCR tube for Campylobacter spp. contained 12,5 ul Taq
DNA Polymerase 2x Master Mix 1.5 ul 23S rRNA primer and
3 ul of whole-cell template DNA. The volume was adjusted
with sterile distilled water to give 25 ul. DNA amplification
was carried out in a thermocycler using an initial denaturation
step at 95°C for 6 min followed by 30 cycles of amplification
(denaturation at 95°C for 0.5 min, annealing at 59°C for 0.5
min, and extension at 72°C for 0.5 min), and was finalized with
an extension at 72°C for 7 min.

The PCR reaction is accompanied by the Campylobacter
reference strains and the amplified products were visualised
by 1.5% agarose jel electrophoresis and the images were
photographed under UV transilluminator (UVP, CA 91786,
US.A).

MAE Vet Fak Derg, 5

Histopathological Investigations

Tissue samples from animals were fixed in % 10 buffered
formaldehyde solution (Merck). Paraffin blocks were prepared
ater routine tissue procedures and 5 um thick sections were
obtained for Hematoxylin & Eosin (H&E) staining. In order
to determine the histopathological changes, the sections
were examined by light microscope (Olympus Bx53) and
photographed with Cell *P Program (Olympus Soft Imaging
Solutions GmbH, 3,4).

Immunohistochemical Investigations

Avidin-Biotin ~ Peroxidase =~ method was used as
immunohistochemical stain. For immunohistochemical
staining, sections of 4 pum thick from paraffin blocks were
rehydrated. In order to prevent endogenous peroxidase activity,
the sections were treated with 3% hydrogen peroxide solution
for 15 minutes. Then, the microwave method was applied to
the sections to reveal the antigenic receptors (Citrat Buffer
Solution pH 6 for 25 min). In order to prevent nonspecific
staining, the sections were incubated for 30 min with non-
immune serum (Genemed Biotechnologies REF 54-0003).
Following treatment with Phosphate Buffered Salt Solution
(PBS) with 1/50 of diluted antibody (Accurate Chemical
& Scientific Corporation; Cat No: QRLO01-92-93) were
incubated for over night (+ 4 °C in refrigerator). The sections
were washed 3 times in PBS solution for 5 minutes, and the
biotinised secondary antibody (Genemed Biotechnologies
REF 54-0003) were applied to them at room temperature for
30 minutes. After washing in PBS (3-5 min), all sections were
incubated with peroxidase-bound Strep Avidin (Genemed
Biotechnologies REF 54-0003) for 30 minutes. A solution of
3.3-diaminobenzidine tetra hydrochloride (DAB) (Genemed
Biotechnologies REF 10-0048) were used as colour revealing
substrate. The sections were stained with Mayer Hematoxylin
and coated with immune mount.

"n-' —> 650 bp

Figure 1. Gel electrophoresis image of m-PCR for Campylobacter spp. 1:
DNA marker (Gene ruler 50 bp DNA Ladder, Fermentas); 2-4: Positive
samples; 5: Positive control for Campylobacter spp.
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RESULTS Macroscopic Results

Isolation Results A small amount of fluid was observed in the abdominal

o . and thoracic cavities with gelatinous and sometimes serous
Asa result_ of cultural examinaton colqmes of the Cﬂ_mpj lobacter g beutaneous edema. Abomasum contents were determined to
spp. were isolated showing microscopic characteristics such as . fuzzy and clotted. From 1-2 mm to 1-2 cm, a large number

- L i . o - p A K .
1gure 2. ) Abort lamb, liver tissue, multifocal necrosis (arrows) b) Abort lamb, liver tissue, multifocal necrosis (arrows) c)Abort cattle, liver tissue,
multifocal necrosis (arrows)

small_size‘,‘ pinpo_int”morp hology,_ qon—hemolytic_, and Gram- ¢ grizzly white foci are detected in liver. We detected that the
negative “gull-wing” shaped bacilli. Suspected isolates were opp) part of these lesions was light brown and collapse,while

subjected to biochemical tests. Thus, Campylobacter spp. was 4 . outer part was slightly raised and pale (Figure 2a, 2b, 2¢).
isolated in 7 (%1.58) of the 444 aborted fetuses. Of the 7

positive Campylobacter cases, 6 were sheep (%2.30, total 261
cases) and only 1 were cattle (%0.55, total 183 cases) specimens.

Histopathological Results

We observed that multiple necrotic
foci in the liver. In addition to these
necrosis foci, a severe mononuclear
cell infiltration was detected around
the vessels. Hemorrhage was another
finding in addition to multiple necrosis
foci and perivascular mononuclear
cell infiltrations (Figure 3a, 3b).

Immunohistochemical Results

Figure 3. a: Liver tissue, multifocal necrosis (N), hemorrhage (*), mononuclear cell infiltration (arrows), .
Bar: 200 pm, H&E b: Liver tissue, necrosis (N), hemorrhage (*), mononuclear cell infiltration (arrows), We determined Campylobacter spp.

Bar: 200 um, H&E immunoreactivity, especially in the

cytoplasm of hepatocytes around
multifocal necrosis areas in the liver. We also observed brown-
stained positive reactions in hepatocytes in the middle of
7 isolates (6 sheep and 1 cattle), which were phenotypically necrotic areas (Figure 4a, 4b, 4c, 4d).
characterized, were identified as Campylobacter spp. by using
PCR. (Figure. 1).

PCR Results

Fgis ; % um . + % e b J K T |
Figure 4. a: Liver tissue, Campylobacter spp. immunoreactivity, Bar: 100 um, IHC b: Campylobacter spp. immunoreactivity in hepatocytes
around the necrosis, Bar: 50 um, IHC c: Brown positive reaction in the cytoplasm of hepatocytes, Bar: 20 um, IHC d: Higher magnification,

brown positive reaction in the cytoplasm of hepatocytes, Bar: 10 um, IHC

Vet Fak Derg, 5(2)
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DISCUSSION

Campylobacter fetus is a curved, motile, non-spore-forming
Gram-negative bacillus with one or two polar flagella, and
is highly contagious zoonosis causing abortions in cattle and
sheep (%5-10) and diarrhea and systemic diseases in elderly
and immunocompromised humans (2, 4, 5).

Bovine genital campylobacteriosis is characterized by
temporary infertility with mild endometritis, repetition of
oestrus, eatly embryonic deaths and to a lesser extent abortions
in the female (15-17). Campylobacteriosis is economically
important for cattle breeding worldwide (18). Bovine venereal
campylobacteriosis is arises from carrier bulls, butinfection can
alsospreadduringartificialinsemination (6). Campylobacteriosis
causes endometritis and salpingitis in cows and heifers as a
result of bacteria spreading to uterus and oviducts (19-20).
Abortions may occur at any time during pregnancy, but are
most commonly observed within a period of 6 to 8 months
(21). Variable postmortem changes and histopathological
changes such as neutrophilic bronchopneumonia, neutrophilic
serositis, fibrinous peritonitis and rarely abomazitis may
be observed in aborted fetuses (7,15,22,23). Fetuses in the
liver ranging from 1-2 mm to 1-2 cm, randomly spread,
varying number of light and colored foci are encountered.
The inner parts of these lesions are light brownish decadent
and the outer parts are slightly puffy and pale. Microscopic
investigations show single cell necrosis with karyomegaly in
hepatocytes or necrosis foci in severe cases and mononuclear
cell infiltration around these foci (21,22). Campylobacteriosis
is highly contagious in sheep. It is characterized by abortions,
stillbirths, weak and premature births in the last trimester
of pregnancy (24,25). Animals are infected by ingesting
contaminated feces on feed and water from infected carrier
animals (4). The organism colonizes the intestinal tract of
animal, usually without clinical symptoms of diarrhea. A
bacteremia may occur in susceptible pregnant sheep causes
metritis and placentitis. Placental infections usually lead to fetal
septicemia previous to abortions (10,26). Macroscopically,
there is gelatinous, sometimes serous subcutaneous edema in
the abort fetuses and a slightly bloody fluid in the abdominal
and thoracic cavity. The fetus is usually autolytic (10). Similar
to previous studies (10,15), we also observed a small amount
of fluid in the abdominal and thoracic cavities with gelatinous
and sometimes serous subcutaneous edema. In addition,
abomasum contents were determined to be fuzzy and clotted.
However, the findings in the fetal liver are characteristic (27).
Multifocal, pale-white, circular to targetoid necrotic foci in
the liver up to 2 cm in diameter is the most diagnostic gross
lesion but this lesion is not pathognomonic for Campylobacter
abortions (17). Consistent with literature data (17,27), we also
detected from 1-2 mm to 1-2 cm, a large number of grizzly
white necrotic foci in fetal liver. We found that the central
part of these lesions was light brown and collapse, while
the outer part was slightly raised and pale. Microscopically,
lesions characterized by widespread coagulation necrosis
foci, mononuclear cell infiltrations, sinusoidal dilatation and
hemorrhage were detected in the abort fetus liver. Lighter
lesions were observed in the lung (26,28). Similar to literature
data (21,22,26,28), we also observed that multiple necrosis

foci in the liver. In addition to these necrotic foci, a severe
mononuclear cell infiltration was detected around the vessels.
Hemorrhage was another finding in addition to multiple
necrosis foci and perivascular mononuclear cell infiltrations.
Incompatible with literature data (7,15,22,23) we didn’t observe
neutrophilic bronchopneumonia in the fetal lung. Consistent
with previous studies (21) we determined Campylobacter spp.
immunoreactivity, especially in the cytoplasm of hepatocytes
around multifocal necrosis areas in the liver. We also observed
brown-stained positive reactions in hepatocytes in the middle
of necrotic areas.

Arda et al. (1987) isolated %7.5 Campylobacter fetus from
aborted sheep in Central Anatolia Region (29). Erdogan et al.
(1993) isolated %2.7 Campylobacter fetns from aborted sheep
and goats in Thrace Region (30). Giiler et al. (1998) isolated
%8.51 Campylobacter fetus subsp. fetus from aborted sheep in
Konya (31). Saglam et al. (1998) found % 3.57 Campylobacter
fetus subsp. from aborted sheep fetus in Erzurum and %1.04
from aborted bovine fetuses and % 5.70 from aborted sheep
fetuses in Kars (23). Muz et al. (1999) isolated and identified
Campylobacter fetus subsp. fetus from aborted sheep and goats in
Elazig and its borders (28). Karaman and Kiictikayan (2000)
isolated %01.3 Campylobacter fetus subsp. fetns from aborted sheep
in 17 different provinces (32). Gurturk et al. (2000) found
23.5% Campylobacter antibodies from sheep blood sera in
Van (33). Kii¢tikayan et al. (2007) found 7.44 % in sheep blood
sera and 01.29 % in fetuses as Campylobacter spp. in Ankara (34).
Yesilmen and Gl (2007) investigated % 10 Campylobacter spp.
from aborted sheep fetuses in Diyarbakir and its borders (24).
Tuzcu et al. (2011) found %06.6 Campylobacteriosis from abort
bovine fetuses by immunohistochemical, microbiological and
Real Time PCR in Adana and its borders (21). Buytik etal. (2011)
found in %10.25 in sheep and goat fetuses as Campylobacter coli
in Kars (35). In our study, In our study, we found Campylobacter
spp. to be positive by immunohistochemical, microbiological
and PCR methods in 7 (%1.58) of 444 cattle and sheep abort
fetuses. Of the 7 positive Campylobacter cases, 6 were sheep
(%2.30, total 261 cases) and only 1 were cattle (%0.55, total
183 cases) specimens.

The most important problem of sheep and cattle breeding
is abortion (35). Infectious ovine abortions occur due to
various bacterial, viral and protozoal agents (10). Most of
the factors causing abort in sheep and bovine are of bacterial
origin (21,34). It has been shown that the majority of abortions
in sheep and cattle breeding are related to Brucellosis,
Campylobacteriosis, Listeriosis, Salmonellosis, Leptospirosis,
Chlamydiosis (21,33). In particular, most of these diseases are
zoonosis and pose an important threat to human health (28).
Campylobacteriosis is a highly contagious and zoonotic disease
(24). It 1s known that the source of infection in humans is
products from sheep and cattle. In order to prevent and control
the disease, the causative agent must be diagnosed quickly and
reliably (4). Many different techniques such as serology, PCR,
immunohistochemistry and immunofluorescence staining are
used in the diagnosis of this disease (24). The old methods used
in the diagnosis of campylobacteriosis are time-consuming
and partly difficult and do not always give correct results. In
particular, PCR has been reported to be used in current studies

MAE Vet Fak Derg, 5 (2): 69-74, 2020



for the diagnosis of campylobacteriosis and provides reliable
results (4). In our study, we aimed to evaluate old and new
methods together. Although there is no difference in molecular
and immunohistochemical results, it is more advantageous
to use PCR in the diagnosis of this disease for faster and
more reliable results (4,21). Only 7 of 17 abortion cases with
multifocal, pale-white, circular to targetoid necrotic foci in the
liver up to 2 cm in diameter is positive for Campylobacter spp.
We thought that the remaining 10 cases gave negative results
because of autolysis, placenta was not brought with abort or
other enfectious agents such as Flexispira rappini (17).

Kars is an important sheep and cattle breeding region. We
believe that reliable and rapid methods such as PCR should be
used in the diagnosis of this disease in order to eliminate the
economic losses due to abort and to protect human health. In
addition, it is obvious that the disease will be detected more
effectively if the specimens are delivered to us correctly and
on time. For this reason, it is essential to inform the persons
dealing with animal husbandry about abortive diseases. In
conclusion according to the data of our study; we noted that
Campylobacteriosis infection has an important role in the
abortion cases in Kars.
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Dogal Kosullarda Elde Edilen Aliiminyumun Akkaraman Koglarinda Digtik
Dozlarda In Vitro Spermatolojik Parametreler Uzerine Etkisi
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Anahtar Kelimeler: 0z
aliiminyum Aliminyum dogada en ¢ok bulunan tciinci element olmasi kullanim alanint yayginlastirmustir. Ucuz
SReEEia olmasi, kolay sekil verilebilmesi, 1stya dayantkliligi ve patlak yiizey yapist nedeniyle pisirme triint ola-
koc Y § ya day yuzey 'y y
151 etkisi rak kullanimini tercih edilmektedir. Bu nedenle aliminyum bazli firin tepsileri, folyolar ve caydanlklar
toksikasyon yaygin olarak kullanilmaktadir. Ancak aliiminyumun ytiksek 1silara maruz birakilmast ytizeyde kopmalara
Key Words:: ve gidalara aliminyum gecisine neden olmaktadir. Yapilan ¢alismada 10 gram aliminyum folyo 1 litre
aluminum distile su icerisinde 180 °C de 2 saat siireyle tutulmustur. Boylece normal kosullar altinda suya altimin-
Spiefm yum gegisi saglanmistir. Elde edilen suyun farkli oranlarda buharlastirilmast ile farklt dozlarda alimin-
ﬁrezts Effect yumlu distile su elde edilmistir. Elde edilen suyun sperma tizerine etkisini incelemek igin Kirtkkale Uni-
poisoning versitesi Veteriner Fakiiltesi’ne ait 2 adet Akkaraman kogundan elektro-cjakiilator ile elde edilen sperma
kullanilmistir. Distile su ve farkli oranlardaki aliiminyumlu su ile PBS solisyonu hazirlanmustir. Deney
Gelis Tarihi  :20.11.2019 gruplart G-1 (kontrol), G-2 (aliminyumlu su) G-3 (%50 konsantre aliminyumlu su) ve G-4 (%75 kon-
Kabul’ffa%}i 2(5-05-2020 santre aliminyumlu su) olacak sekilde olusturulmugtur. Sperma 50x10¢/ml spermatozoa olarak sekilde
;\%ﬁgle "Iiélo cllu : %15986%020 grup sulandiricilar ile sulandirildi ve 37 °C de su banyosunda inkubasyona birakildi. Ttm gruplar 0, 2,

4, 6. saatlerde motilite, canlilik ve mitokondriyal membran potansiyeli agisindan degerlendirildi. Gruplar
arasindaki fark istatiksel olarak degetlendirildi ve gruplar arasinda anlaml bir fark gézlenmedi (p>0,05)

%ﬁr%ﬁllgﬁar: Bu calisma ile aliminyumun digik dozlarda aliminin spermatolojik parametrelere iv vitro olarak dog-
(omervarisli@kku.edu.tr) rudan bir toksik etkisi olmadigi belirlenmistir. Fakat aliminyumun dustik dozlarda uzun siireli olarak
alinmasinin toksik etkiye sahip olabilecegi degerlendirilmektedir.
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H. EKICI  : 0000-0001-6403-737X The Effect of Aluminum Obtained from Natural Conditions on In Vitro Spermatological Pa-

Rlsh SUAL: 8 (IIEOIIE-DI 1S rameters at Low Doses in Akkaraman Rams

ABSTRACT

Aluminum is the third most common element in nature and has expanded its use. It is widely used
as a cooking product because it is cheap, easy to shape, heat resistance and glossy surface structure.
Therefore aluminum-based oven trays, foils and teapots are widely used. Exposure of aluminum to high
temperatures causes micro surface cracking and aluminum migrates to foods. In this study, 10 grams
aluminum foil in 1 liter distilled water was boiled at 180 © C for 2 houts, because of realizing aluminum
transition to water in under normal conditions. The distilled water including different aluminum doses
were obtained by evaporating of which. The semen was obtained from 2 Akkarman rams by electro-
cjaculator. Rams were housed in Kirikkale University Veterinary Faculty Facilities. PBS solution was
prepared with distilled water which has got different amounts of aluminum. The experimental groups
were conducted as G-1 (control), G-2 (aluminum water) G-3 (50% concentrated water with aluminum)
and G-4 (75% concentrated water with aluminum). Semen was added to the groups as 50x106 / ml
spermatozoa. The groups were incubated in a water bath at 37 © C. All groups were evaluated for
motility, viability and mitochondrial membrane potential at 0, 2, 4, 6 hours. There was no statistically
significant difference between the groups. In this study, it was determined that low doses of aluminum
had no direct toxic effect on spermatological parameters in vitro. However, it has been considered that
long-term intake of aluminum at low doses may have toxic effects.

GIRIS kolay islenebilmesi sebebiyle sanayi ve gida sektériinde yaygin
kullanim alani bulmustur. Aliminyum saklama kaplari, alimin-
yum folyolar, aliminyum teneke kutular, fast food triinlerinde
kullanilmasi ile 21. Yiizyilda gida ile temast en fazla kullanilan
metal haline gelmistir (2). Gidalarin saklanmasi, 6zellikle pisir-
me Urind olarak kullanilan altiminyum kaplarin yiksek 1stya
maruz kalmasi sebebiyle icinde bulundurdugu gidaya yogun

Bu makaleye atifta bulunmak icin/ To cite this article:
Kaya A, Varssh O, Ekici H, Kizil SH. Dogal Kosullarda Elde Edilen Aliiminyumun Akkaraman Koglarinda Diisitk Dozlarda In Vitro Spermatolojik Parametreler Uzerine Etkisi
MAE Vet Fak Derg, 2020; 5 (2) :75-78.

Altiminyumun oral olarak alimmin uzun yillar boyunca
toksik etkiye sahip olamayacagl gériisi ve insanlarin alimin-
yuma maruziyetinin disiik oldugu distincesi ile toksik etkisi
hakkinda detayl bir ¢alisma yapilmamustir (1). Aliminyumun
ucuza mal edilmesi, geri dontisturilebilir olmasi, yumusak ve
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olarak alliminyum gecisi olabilmektedir. Aliminyum emilimi
pisirilen gidanin asidik veya bazik karaktere sahip olmasi ile
daha fazla olmaktadir (3, 4). Yapilan calismalar glinlitk altimin-
yum aliminin 2 ila 3 miligram arasinda degistigini bireysel fark-
liliklar g6z 6niinde bulunduruldugunda 10 miligram kadar olan
aliminyum alimint olabilmektedir (5,6). Aliminyuma &zellik-
le serbest element olarak degil farkli bilesikler halinde maruz
kalindigt belirlenmistir. Aliminyum laktat, aliminyum klortr,
aliminyum hidroksit gibi farkli aliminyum bilesiklerinin etki
derecesi de birbitlerinden farklt olmaktadir. Ozellikle gida yolu
ile aliiminyum alinimi diisik dozlar halinde ve uzun stireli
(kronik) etkilere sebep olmaktadir (7). Yiksek veya diisitk doz
aliminyum alimlarinin akut ve kronik dénemde etkileri degis-
kenlik gostermektedir (8). Yapilan calismalarda aliminyum
alimi sinir sistemi, dolasim ve tro-genital olmak tizere bir¢ok
sisteme olumsuz etkisi bulunmaktadir (9, 10, 11). Alinan ali-
minyum beyin, kalp, bébrek ve kemik dokuda birikime sebep
olmaktadir (12). Kronik olarak aliiminyuma maruz kalmanin
bébrek ve beyin dokuda morfolojik degisimlere sebep oldugu
gosterilmistir (13).Ureme iizerine etkisini inceleyen bir calisma-
da ratlarda gebelik doneminde 20mg/kg subkutan altiminyum
klortriin aborta ve fotal anomalilere sebep olmaktadir. Erkek
ratlarda 4.3 mg/kg subkutan veya intratestiikiler aliminyum
kloriir enjeksiyonlart testislerde agirlik kaybi, paransim doku-
sunun proliferasyonuna ve sperm canliliginin azalmasina se-
bep oldugu gosterilmistir (14). Ayrica erkek tavsanlarda sperm
parametrelerine olan etkisini incelemek amaciyla 10 mM ve
15mM oranlarinda Aliiminyum klorit in vitro olarak tavsan
spermasinda motilite ve sperm canliliginin azalmasina sebep
olmustur. (15). Fakat dogal sartlarda aliminyumun maruziye-
ni situmiile edip androlojik etkilerini inceleyen bir ¢alisma ya-
pilmamistir. Bu amagla alliminyuma dogal maruziyet kosullari
simille edilerek, aliminyumun ko¢ spermasina etkisi in vitro
olarak incelenmistir.

GEREC ve YONTEM
Aliiminyumun Elde Edilmesi

Gidalarin pisirilmesinde yaygin olarak kullanilan aliminyum
folyo altiminyum kaynagt olarak kullandmistir. 10 gram ali-
minyum folyo parcalanarak 1 litre distile su icerisine atild1. Ali-
minyum folyolu distile su, 180 °C de etiiv icerisinde 2 saat kay-
natilirak aliiminyum folyolar stiziildi ve 0.22 um lik membran
filtrelerden gecirildi. Daha sonra elde edilen su %50 ve %75
oraninda buharlastirilarak farklt dozlarda altiminyum iceren su

elde edildi.
Soliisyonlarin Hazirlanmasi

Elde edilen aliminyumlu su dozlari Kirikkale Merkezi Aras-
tirma Laboratuvarinda bulunan ICP-OIS cihazt ile icerdi-
gi aliiminyum miktart belirlendi. Bu sular kullanilarak PBS
(Phosphate Buffer Saline,Molekiler Formil: CI2ZH3K2Na-
308P2, Katolog no: P4417-50TAB, Sigma-Aldrich) hazirlandu.
Boylece deney gruplari; Grup-1: Distile su ile hazirlanmis PBS,
Grup-2: Aliminyumlu su ile hazirlanmis PBS, Grup-3: %50
buharlastirilmis aliminyumlu su ile hazirlanmis PBS, Grup-4:
%75 buharlastirilmis aliminyumlu su ile hazirlanmis PBS ola-
rak olusturuldu. Solisyonlar kullanilincaya kadar +4 °C sak-
land.

Spermanin Elde Edilmesi ve Deneme Prosediirii

Sperma elde etmek icin Kirikkale Universitesi Veteriner Fakiil-
tesine ait 2 adet Akkaraman kocu kullanildi. Koclardan haftada
bir kez elektro-ejakiilator ile alinan sperma pooling yapildiktan
sonra Thoma lami ile yogunlugu tespit edildi. Her grup icin
50x10° /ml spermatozoon olacak sekilde sulandirict gruplari ile
sulandirildi. Ornekler 37 °C su banyosunda bekletilerek sper-
matolojik degerlendirmeler 0., 2., 4. ve 6. saatlerde gercekles-
tirildi.

Motilite Tayini

Gruplar 1sitma tablalt faz-kontrast mikroskop ile 20X biiytit-
mede stbjektif olarak gbzlemlendi. Toplamda 3 farklt alanda
spermatazoa hareket kabiliyeti yoninden incelenip motilite
orani yiizde olarak belirlendi.

Canlilik Tayini

Floresanatagmanli (Leica DM IL LED FLUO; Leica, Germany)
mikroskop kullaniarak SYBR-14 ve PI (Live-Dead Sperm
Viability Lit 1-7011; Invitrogen, Eugene, OR, USA) floresan
boyalar ile boyama yapildi. Spermalar 1-2x10°/ml olacak sekil-
de seyreltildikten sonra 50 ul sulandirilmis sperma ependorf
tiiplere konuldu, tizerine 1 pM iceren 10 pl SYBR-14 eklenip
10 dk beklendi. Soliisyon igerisine, 5 uM iceren 5 pl PI eklenip
5 dk sonra 3 ul Hancock soliisyonu ile reaksiyon durduruldu. 3
ul 6rnek lam tizerine konarak lamel kapatildi, 200 spermatozoa
sayildt. PI ile boyanip ve kirmizt floresan yayanlar 6l kabul
edildi. SYBR-14 ile boyanip ve yesil flourasan yayanlar canli
olarak kabul edildi (16).

Mitokondriyal Membran Potansiyeli (MMP)

Bu amacla JC-1 floresan boyast (M34152, Molecular Probes
Inc.) kullanildi. Spermalar 1-2x10°/ml olacak sekilde seyrel-
tildikten sonra 300 ul sulandirlan sperma tzerine 10 pl JC-
1(0.75 pg ) eklendi ve 37 °C de inkubatérde 30 dk inkube
edildi ve 3 ul Hancock soliisyonu ile reaksiyon durduruldu. Le-
ica DM IL LED FLUO; Leica, Germanyflourasan atagmanlt
mikroskop kullanilarak spermalar boyun bélgesinde turuncu
renk gosterenler yliksek mitokondriyal membran potansiyeline
sahip olarak ve boyun bélgesinde yesil floresan renk gosteren-
ler diisiik mitokondriyal membran potansiyeline sahip olarak
degerlendirildi. Toplamda 200 adet spermatozoon sayild: ve
yiksek mitokondriyal membran potansiyeli yoninden yiizde
olarak belitlendi (17).

Istatistiki Analiz
Elde edilen bulgular SPSS 23 (IBM) programt kullanilarak ana-
liz edildi. Gruplar tek yonli varyans analizi (ANOVA) yontemi

karsilastirldi. Gruplar arasindaki fark Post-Hoc Tukey analiz
yontemi stniflandirildr.

BULGULAR

Hazirlanan aliiminyumlu su igerisinde bulundurdugu ali-
minyum miktart acisindan ICP-OIS ile belitlendi ve gruplar
arasinda aliminyum miktart agisindan fark bulundu (Tablo 1).

Gruplar zamana gore motilite, canlihk ve mitokondriyal
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Tablo 1. Zamana bagl olarak aliminyumun sperm motilitesi tizerine etkisi
Table 1. Time-dependent effect of aluminum on sperm motility

Kaya, Varish, Ekici,...

Bu calismada, G-1, G-2, G-3 ve G-4 gruplarinda ali-
minyum miktari su sekilde tespit edilmistir; 0.28 pg/L,

Grup-1 Grup-2  Grup-3 Grup-4  Istatistiki 7513 g/I, 91.49 pg/L ve 200.4 pg/L. Tiirkiye de icme

. sularinda tavsiye edilen aliminyum miktar1 50 pg/L,

(Distile su) Onem  izin verilen azami aliiminyum miktar1 200 pug/I, Diinya
0.28 pg/L 7513 ng/L 91.49 pg/L 200.4 pug/L * Saglik Orgiitii ise bu orant maksimum 100 pg/1. ola-

*Aynu satirdaki veriler arasinda p<<0.05 diizeyinde istatistiki farki gosterir

* It shows a statistical difference of p <0.05 between the data in the same row

membran potansiyeli yoniinden degerlendirilmistir. Motili-
te verileri y6ntinden gruplar arasinda bir farhlik tespit edile-
memistir (p>0.05) ancak 2 saat sonra gézlenen hizli motilite
distst yasanmustir (Tablo 2). Canlilik analizi sonucu gruplar
arasinda bir farklilik saptanmamustir (p>0.05, Tablo 3). Canlilik
ile benzer sekilde mitokondriyal membran potansiyeli ana-
lizi sonucu da gruplar arasinda bir farklilik saptanmamuistir
(p>0.05, Tablo 4). Ancak motilite de g6zlenen hizlt kayip can-
lilik ve MMP’linde rastlanmamustir.

TARTISMA ve SONUC

Tablo 2. Zamana bagl olarak aliminyumun sperm motilitesi Gzerine etkisi
Table 2. Time-dependent effect of aluminum on sperm motility

rak belirlemistir (18). Ozellikle yemek pisirmede yaygin
olarak kullanidan aliminyum kaplarin ve folyolarin
kullanim: ile vicuda normalden fazla miktarlarda
aliminyum alimi olmaktadir. Yapilan bir arastirmada
aliminyum folyo sarilarak pisirilen sigir etinin 59.83 — 220.20
mg/kg arasinda aliminyum icerdigini gostermektedir. Sicaklik
degeri arttikca ve pisirme siresi uzadik¢a aliminyum emilimi
de artis gostermektedir (20). Ayrica asidik ortam aliminyumun
gidaya gecisini artirmaktadir. Yapilan baska bir ¢alismada ise
aliminyumun mide ve bagirsaklardan emilimi asidik ortamda
daha fazla artmaktadir (21). Aliminyumun toksik etkisi ki-
ciimsenemeyecek kadar fazladir. Ingiltere’nin Camelford seh-
rinde 1988 yilinda yanlislikla 20 ton aliminyum silfatin icme
suyuna kartsmast sonucu 20.000 kisi zehirlen-
mistir. Nehitlerde kitlesel olarak balik 6lim-
leri gorilmistiir. Bu olay Ingiltere tarihinin

Motilite Grup-1 Grup-2 Grup-3 Grup-4 Onem  ¢p biytik kitlesel zehirlenmesi olarak tarihe

_ Derecesi  gecti. Akut olarak etkilenen insanlarda diyare,
n=6 . . : S

kusma, mide kramplari, Glseratif deri dokiin-

0.saat 70.00£4.56  76.2512.39 76.25%3.14 75.00%£3.53 - tillerine sebep olmustur. Yapilan incelemeler

2.saat  48.75%2.39 50.00£2.04 56.25%3.14 52.50%2.50 - bircok insanda nérolojik etkiye sebep olacak

yogunlukta beyin dokuda aliminyum birikim-

4.saat 23.75+3.14 22.50+5.20 30.00+£3.53 22.50+2.50 - lere sebep oldugunu gostermistir. Sehirde gii-

6.saat 1.25%+1.25 1.25%+1.25 2.5%12.5 1.25%+1.25 - nimuzde bile binlerce insan bu olay yliztinden

Veriler, ortalama deger 2SEM dir. Ayni satirdaki isaretler istatistiksel olarak anlamsizdir (P>0.05)

Data are mean £ SEM. Signs on the same line are statistically insignificant (P> 0.05)

Tablo 3. Zamana bagli olarak aliminyumun canlilik Gizerine etkisi
Table 3. Time-dependent effect of aluminum on sperm viability

tekerlekli sandalyeye muhtag ve hafiza proble-
mi yasamaktadir (22, 23). Gunimiizde yaygin
olarak kullandigimiz aliminyum gerek
hayvanlar gerekse bizleri zehirlemek-

tedir. Aliminyuma uzun sireli maru-

Canliik  Grup-1 Grup-2 Grup-3 Grup-4  Onem Derecesi ziyetin androlojik etkisini inceleyen bir
calisma oral olarak 120 giin boyunca su

n=6 ile verilen aliminyum trikloritin and-
O.saat  70.6516.04 71.12+1.65 59.12+ 253 76.571£1.97 - rolojik hormonlari baskiladigt ve and-
2saat  66.55+2.94 61.45%577 58.62+3.50 65.30%6.87 i rojenik reseptorler ve icerigi mRNA
oranint dustirdigl boylece testisin ge-

4.saat 64.4214.53 58.72+5.78 59.65+4.84 57.22+4.53 - lisimi, Greme fonksiyonlarinin kaybina
6.saat  61.10%2.27 55.55+4.84 66.65+2.97 60.27%4.50 - ve hormonal bozukluga sebep oldugu-

Veriler, ortalama deger *SEM dir. Ayni satirdaki isaretler istatistiksel olarak anlamsizdir. (P>0.05)

Data are mean = SEM. Signs on the same line are statistically insignificant (P> 0.05).

Tablo 4. Zamana bagh olarak aliminyumun mitokondriyal membran potansiyeli tizerine etkisi
Table 4. Time-dependent effect of aluminum on mitochondrial membrane potential

nu gostermistir (24).

Yaptigimiz ¢alismada zamana
baglt olarak motilite, canlilik ve
mitokondrial membran potan-

Membran Grup-1 Grup-2 Grup-3 Grup-4  Onem Derecesi siyeli arasinda gruplar arast bir

o farklilk meydana gelmemistir

Potansiyeli (p>0.05). Ancak motilitede 4.

n=6 saatten sonra gozlenen yuksek

motilite kaybinin spermatolojik

0.saat 56.76£8.22  56.15%£5.67 53.20%£3.71 76.87+2.65 - Kaliteden kaynakli olacagini dii-

2.saat 48.40+8.47 52.43%11.74 53.30%£4.16 61.07£6.98 - sundirmustir. 4. saatte grup-1, 2,

0

4saat 573741073 58.06+6.87 57.22+5.61 61.28+2.75 - f/ovzez‘;gi 551;%“-‘/01/3 200‘?()3(‘)15;53313’6

6.saat 53.10£7.30  57.65%£5.53  65.02£1.60 64.06+2.01 -

22.50£2.50 motilite tespit edi-

Veriler, ortalama deger ZSEM dir. Ayni satirdaki isaretler istatistiksel olarak anlamsizdir. (P>0.05)

Data are mean = SEM. Signs on the same line are statistically insignificant (P> 0.05).

%1.25+1.25,
%2.5+2.5  ve

litken, 6. saatte
%1.25%1.25,
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%1.25%£1.25 elde edilmistir. Daha 6nce kisa siireli yaptigimiz
calismalarda (20) ko¢ spermasinin 96. saat 6nemli motilite
kayb1 yasanmadan ulastigini tespit edildi. Ancak bu calisma-
da gerek elektro-ejekiilatérle sperma alinmast ve gerekse PBS
sulandirict ile sulandirilip 37 °C’de inkitbasyonun hizli motilite
kaybina yol actigint distindirmektedir. Ayni diisiis canlilik ve
MMP’de yasanmamistir. Motilite ile canlilik verileri arasinda
uyumsuzluk, spermatozoalarin canli olmasina ragmen hareket
kabiliyetlerini biytik 6l¢iide yitirmelerinden kaynaklanmustir.
Mikroskopik bakida spermatozoalarin buyik kisminin sadece
hareket etmeden titredigi tespit edilmistir. Bunda aliiminyumun
toksik etkiside etkili olmus olabilir. Calismada kontrol grubu
ile aliiminyum gruplar arasindan bir fark olusmamasinda suya
gegen alliminyum diizeyinin 75-200 pg/ L seviyelerin olmast et-
kili olmus olabilir. Bu degerler i¢me suyu i¢in kabul edilebilir
(200 pg/1.) degerler igerisinde yer almaktadir. Ozellikle Diinya
Saglik Orgﬁtﬁ verilerine gére bir kisi giinde 1mg/ kg dozun-
da aliminyum alimi yapabilmesi ve yapilan bir arastirmada
aliminyum folyo sarilarak pisirilen sigir etinin 59.83 — 220.20
mg/kg arasinda aliminyum icermesi yaninda elde etigimiz ali-
minyumlu su degerleri ¢ok diigitk kalmaktadir. Sonug olarak
sperma distiik miktarlarda aliminyuma maruz kalmustir. Fakat
aliminyumun beyin, kan, kemik ve treme organlarinda yaptigs
birikimi distiniirsek uzun streli aliminyum aliminin sperm ka-
litesini dustirebilecegini 6ngdrebiliriz.
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ABSTRACT

St. Johns wort (Hypericum perforatum) is a medicinal plant that exhibits important biological activities
exhibit important biological activities being antioxidant, anti-inflammatory, immunomodulatory and/
or antitumour. The aim of this study was to investigate antiproliferative effect of H. perforatum oil
purchased from a commercial vendor on mouse myeloma cells. The cells were treated with vatious
concentration (10%, 5%, 2%, 1%, 0.5%, 0.25%, 0.2% and 0.1%) of dimethyl sulfoxide (DMSO) to
determine the non-toxic concentration. The cells were treated with various concentrations (15.6-500
ppm) of the oil dissolved in DMSO to examine its antiproliferative activity. Non-toxic dose of DMSO
was at the concentration of lower than 0.2%. No effect on the cell proliferation was observed in the
applied concentration of the oil. In conclusion, the oil had no antiproliferative effect on Myeloma cells
at these concentrations.
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Hypericum petforatum yaginin myeloma hiicrelerinde antiproliferatif aktivitesinin
Article Code:728975 yp P yag y p

aragtirilmasi

oz

Sari Kantaron (Hypericum perforatum), antioksidan, antiinflamatuart, imminomodilator ve /veya antitimor
gibi 6nemli biyolojik aktiviteler sergileyen tibbi bir bitkidir. Bu calismanin amaci, lokal bir marketten
satin alinan sari kantaron yaginin fare myeloma htcreleri tizerine antiproliferatif etkisini incelemektir.
Toksik olmayan konsantrasyonu belirlemek icin DMSO Myeloma hiicrelerine ¢esitli konsantrasyonlarda
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ORCID: (%010, %5, %2, %1, %0,5, %00,25, %0,2 ve %0,1) uygulandi. DMSO igerisinde ¢esitli konsantrasyonlarda
S. TUTUN  :0000-0002-6208-476X _ 5o A 5 ; 0 ; ; H H Aliding i e
T N e (15,6-500 ppm) ¢ozdirilen yag, myeloma hiicrelerine karst antiproliferatif etkinligini incelemek icin

MS. USLUER : 0000-0002-9391-2839 uygulandit. Toksik olmayan DMSO dozu, %0,2’den daha disiik bir konsantrasyondaydi. Uygulanan

H.TUTUN  :0000-0001-9512-8637 konsantrasyonlardaki yag hiicre ¢ogalmast tizerine herhangi bir etki géstermedi. Sonug olarak, yagin bu
dozlarda Myeloma htcreleri tizerinde antiproliferatif etki gdstermemistir.
INTRODUCTION and probiotics, and diverse practices such as acupuncture

(8). Though alternative medicine refers to therapies used in
place of proven standard medical treatment, complementary
medicine is used together with conventional medicine (9, 10).
It has been reported that the prevalence of usage of CAM
among cancer patients was found to be 51% and the patients
of younger age, female sex, higher education and income were

Multiple myeloma (MM), known as the uncontrolled,
destructive growth of plasma cells within the bone marrow,
is a lethal hematological B cell malignancy and characterized
by a monoclonal immunoglobulin fraction in serum or urine,
kidney failure, and osteolytic bone lesions (1-3). MM is the

second most common hematologic malignancy and constitutes
about 1% (120 000 cases per year) of all neoplastic cancers
and 13% of hematological cancers (4). According to the data
of the International Agency for Research on Cancer IARC),
the number of cases in 2018 was 159 985 (5). According to
the National Cancer Institute, it was reported that 1.8% (32
110 cases) of all cancer cases were MM in the USA in 2019
(6). As the median age at diagnosis is approximately 70 years
and the world population ages due to increased life expectancy
and low fertility levels, it is expected that these numbers will
increase to approximately 350 000 cases by the year 2050 (7).

Complementary and Alternative Medicine (CAM) is a
group of diagnostic and therapeutic disciplines that extend
beyond conventional Western medical treatments and includes
a wide range of products such as herbs, vitamins, minerals,

Bu makaleye atifta bulunmak icin/ To cite this article:

more likely to use CAM (11).

St. John’s wort, known as Hypericum perforatum (HP),
grows in every continent in the world, except Antarctica. In
traditional Turkish medicine, it is used in treatment of ulcers,
diabetes mellitus, flu, digestive system diseases, jaundice, liver
and gallbladder diseases (12). Previous studies have reported
that various extracts of HP or its active constituents had
antidepressant (13), antiviral (14), antimicrobial (15, 106), anti-
inflammatory (17), gastroprotective (18), antifungal (19),
apoptotic (20) and wound healing activities (21). HP contains
hypericin, hyperforin, hyperoside, rutin, quercetin,isoquercitrin,
naphthodiantrons, phloroglucinol, amentoflavone, biapigenin,
caffeic acid, chlorogenic acid, procyanidins and kaempferol
(22, 23).
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It has been reported that hyperforin inhibited the growth
of breast carcinoma (24). However, ethanol extract of HP had
no cytotoxic effect on human cervical adenocarcinoma (Hela)
cells (25). There are very few studies on the study of the effect
of St. John’s Wort oil on cancer cells. Therefore, the purpose
of the present study is to investigate the antiproliferative effect
of HP oil on myeloma cells.

MATERIALS AND METHODS
Cell culture

Myeloma (FO ATCC CRL-1646) cell line was cultured in
Dulbeccos Modified Eagle’s Medium (DMEM) containing
10% FBS (Fetal bovine serum), 0.1% gentamicin, 1% sodium
pyruvate and 2% L-glutamine in a cell incubator (Steri-Cycle
1160, Thermo Scientific) at 37°C, in 5% CO, and 95% relative
humidity. Dimethyl sulfoxide (DMSO, less than 0.2%) was
used to dissolve St. Johns Wort oil purchased from local
market homogeneously in the medium.

Determination of non-toxic DMSO concentration

MTT(3-[4,5-dimethylthiazole-2-YL]
-2,5-diphenyltetrazolium bromide) assay was used to assess
the effect of these concentration of DMSO on viability of
myeloma cell line (26). DMSO was dissolved in DMEM
medium and diluted in the medium to prepare appropriate
concentrations (10%, 5%, 2%, 1%, 0.5%, 0.25%, 0.2% and
0.1%). The cells were seeded at a density of 3x10° cells/mL and
then incubated with different concentrations of DMSO for 24
hours. After incubation, MTT solution (5 mg/ml in PBS) was
added to each well with a final amount of 0.5 mg/ml. The plate
was incubated in 5% CO, incubator for about 3 hours. Then,
MTT solution was removed and 150 pl of DMSO was added
to each well to dissolve the purple formazan crystals. After
formazan derivates was dissolved, absorbances were measured
at 570 nm with a microplate spectrophotometer (Multiskan
Go, Thermo Scientific).

Cell viability assay

St. John’s Wort oil (Hypericum perforatum) was purchased at
a local market in Burdur province of Turkey. MTT test was
used to determine the effect of the oil on viability of myeloma
cells (26). The cells were seeded in 96-well plates (3x10° cells/
ml) and cultured in 5% CO, incubator at 37°C overnight.
The oil was dissolved in DMSO at the concentration of lower
than 0.2%. The oil (500, 250, 125.5, 62.5, 31.25, 15.625 ppm
in DMEM) was incubated for 24 hours. The medium only and
0.1% Triton X-100 served as negative and positive controls,
respectively. MTT was added to each well with a final amount
of 0.5 mg/ml and incubated for about 3 hours in the incubator
at 37°C. Then, MTT solution was removed from the wells. 150
ul of DMSO was added to each well to dissolve the purple
formazan crystals and the plate was kept on a horizontal
shaker (Thermo scientific) for 30 minutes. Absorbances were
measured at 570 nm with a microplate spectrophotometer
(Multiskan Go, Thermo Scientific).
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Figure 1. Effects of the oil of H. perforatum on the proliferation of
Myeloma cells.

Statistical analysis

Each concentration of the oil and DMSO on viability of
the cell was evaluated in triplicate.

RESULTS

We determined the non-toxic dose of DMSO used to
dissolve the oil on Myeloma cells. The results of the study
showed that DMSO had any toxic effects on the myeloma cells,
with the final concentration of DMSO of 0.2% and below
(Figure 1). Determining the antiproliferative activity of St.
John’s Wort oil on myeloma, the amount of DMSO remained
below these percentages. The growth of Myeloma cells was
assessed by the MTT test. The results of the test showed that
the oil of H. perforatum had not antiproliferative activity against
Myeloma cells at concentrations of 500 to 15.625 ppm for 24
hours.

DISCUSSION

Cancer is one of the most common causes of mortality in the
world today (27). Although a large number of drugs are used
in the treatment of the cancer, these drugs are not sufficient
to completely control the cancer and show serious side effects
that are unpredictable and linked to chemotherapeutic agents
for patients (28-30). Exploring plant oils, extracts and active
compounds having anticancer activities seems to be a vital
strategy for the development of new anticancer agents with
different mode of action or lower toxic effects. St. John’s Wort
has been used widely in folk medicine to treat several disorders
including depression (31), peptic ulcers (32), wound (33) for
thousands of years. Recently, it has gained a greater popularity
as an anti-depressant for moderate depressive symptoms in
humans (34). After the discovery of these pharmacological
activities, a large number of studies have begun to investigate
the effects of various extracts and active components of the
plant (35-37). However, there are limited studies on apoptotic
and anticancer effects of its active ingredients and extracts of
the plant (20, 38, 39).

In a study, it has been reported that the water extract
of ethanolic dry extracts of the Johns Wort exhibited
antiproliferative effects on human cervix adenocarcinoma
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(HeLa) cells at concentrations greater than 200 ppm (1C50)
(25). It has been shown that the essential oil of Hypericum
hircinum had antiproliferative effect on human glioblastoma
(T98G), human prostatic adenocarcinoma (PC3), human
squamous carcinoma (A431) and mouse melanoma (B16-F1)
cancer cell lines and the 50% inhibitory concentration (IC50)
for these cell lines ranged from 63.7 to 117.2 ppm after 72
h of incubation (38). Our previous study has indicated
the apoptotic activity of ethanolic extract of HP against
Human breast cancer cells (MCF-7) (20). Another study has
demonstrated that methanolic extract of H. perforatum and
its purified active component hypericin had high and weak
inhibitory effect on growth of human erythroleukemic cell
line (K562), respectively (39). According to the MTT results
in this study, treated concentrations of the oil did not show
any antiproliferative effects in myeloma cells at 24 hours in
the applied concentrations of commercial St. Johns Wort oil.
Regarding the antiproliferative activities of the St. John’s Wort,
the findings of the present study are not correlation with the
findings of most studies. Unlike other studies, the absence
of antiproliferative effect of the oil on Myeloma cells at the
treated concentrations may be due to the different cell line
used and/or the low quality of the purchased oil or the oil of
this plant does not have any antiproliferative effect on the cells.

CONCLUSION

The oil of H. perforatum did not exhibit antiproliferative
activity against the Myeloma cells at 24 hours.
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ABSTRACT

The products obtained as a result of animal production has an essential place within the food products
from the point of the consumers. Increasing population and rising socio-economical welfare level in
Turkey gradually increase demand for such products. Although all red meat in Turkey is met from
cattle and small cattle, %88 of the existing demand is met from beef meat. Not being able to meet the
demand to beef meat by production and the increases occurred at the prices has caused to point the
red meat as one of the main actors in the public opinion. An effort is made to eliminate through import
the insufficiency in supply of beef meat since 2010. Purpose of this study is to examine the reflections
of the state interventions, policies and support applications on the red meat market to the sector and
stockbreeders between 2010 and 2019, chronologically in the light of the debates in the public opinion.
Although a total of 3.823.961 stockbreeding and butchery beef and 292.448 tons carcass and cut meat
are imported to Turkey in the examined period, stability could not be provided in the market prices
and the import-dependent applications has caused the stockbreeders to decrease their capacity or shut
down. As a result, it is tried to provide a short term solution with red meat import decisions in red
meat, but price stability cannot be provided.

Turkiye’de ithalat kararlarinin kirmizi et sektoriine etkisi

(074

Hayvansal iretim sonucu elde edilen trtnler, tiiketiciler agisindan gida trtinleti icerisinde 6énemli bir
yere sahiptir. Tirkiye’de artan niifus ve yitkselen sosyo-ekonomik refah dizeyi bu triinlere olan talebi
her gecen glin artirmaktadir. Turkiye’de kirmizi etin tamami biytkbas ve kiigitkbas hayvanlardan sag-
lanmakla birlikte mevcut talebin %881 sigir etinden karsilanmaktadir. Sigir etine olan talebinin tretimle
karsilanamamast ve fiyatlarda meydana gelen artislarin kamuoyunda mevcut enflasyonun bas aktorlerin-
den biri olarak kirmizt etin gosterilmesine neden olmustur. Sigir etinde 2010 yilindan giintimiize kadar
olan donemde arzdaki yetersizlik ithalat yolu ile gidetilmeye calisiimistir. Bu ¢alismanin amact; 2010-
2019 yillart arasinda alinan ithalat kararlart, kirmiz et piyasasina yapilan devlet mtdahaleleri, politika ve
destekleme uygulamalarinin sektore ve besicilere olan yansimalarinin kamuoyundaki tartismalar 1s1ginda
kronolojik olarak irdelenmesidir. Ttrkiye'de incelenen dénemde toplam 3.823.961 bas besilik-kasaplik
sig1r ve 292.448 ton karkas ve parca et ithalatt yapilmasina ragmen piyasa fiyatlarinda istikrar saglanama-

This study is an extended version of the oral - A K L. . . .
presentation presented at the 1st International dig1 gibi ithalata dayali uygulamalar, besicilerin kapasitelerini azaltmalarina veya tiretimden ¢ekilmelerine

Health Science And Life Congress in Burdur neden olmustur. Sonug olarak kirmizi ette alinan ithalat kararlari ile kisa dénemde ¢6ziim olusturulmaya

on May 02-05, 2018.

calisilsa da fiyatlarda istikrar saglanamamustir.

1. INTRODUCTION

In the period from 2003-2007 the increase in food prices in
Turkey are above the general inflation rate (1). The fact that
approximately 20% of the basket of goods used in inflation
calculations consists of food group products makes the price
changes in these products important. In terms of consumption,
animal products have an essential place in food products.
Growing population and rising socio-economic prosperity in
Turkey, the demand for these products is increasing day by day.

Considering the structure of demand for animal products
in Turkey is continuously increasing dependence on red meat

2)-

Bu makaleye atifta bulunmak icin/ To cite this article:

The inability to meet the current demand for red meat
in Turkey with domestic sources and the increases in prices
caused the public to show red meat as the main actor of the
current inflation. Turkey in the 2005-2013 period, retail beef
prices increased by 130 per cent retail sheep meat prices have
increased by 154 per cent. Increases in meat prices for the same
period were higher than the rise in the CPI food index, which
was 118% (3). At this point, to meet the current demand and
reduce the supply gap in red meat, further import decisions
have been taken. As a result of these decisions, the red meat
market faced government interventions.

In recent years, the effectiveness of red meat imports in
lowering the domestic market prices, the pressure of animal
feed costs on red meat prices, and how the producer prices will
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follow in the coming period are discussed (4).

This study aims to examine the state interventions, policies
and support practices in the red meat market between 2010
and 2019 in chronological order in light of the public debate.

2. FACTORS FORMING THE BASIS FOR RED
MEAT IMPORTS

In 2008, raw milk prices in Turkey fell excessively, and
approximately 1 million head of cattle were slaughtered,
resulting in a decrease in the presence of cattle. The decline in
the number of cows was reflected in red meat prices in 2009.
In 2010, a decision was made to import livestock to reduce
red meat prices. In this period, producers were encouraged to
establish new businesses by giving interest-free loans. However,
with the loans and supports given, cattle imports were made
because the number of cattle in Turkey was insufficient.

2.1. LIVESTOCK AND RED MEAT IMPORT
DECISIONS AND EFFECTS HAVE TAKEN
BETWEEN 2010-2019

In 2010, the Ministry of Food, Agriculture, and Livestock
decided to lower customs duties on the import of livestock

and red meat to offset the real price increases in the red meat
market (5).

With the decision of the council of ministers, the import
authorization was first given to the Meat and Fish Institution.
Afterwards, the customs tax was reduced for imports of the
private firms operating in the sector with the Meat and Fish
Institution. In the ongoing process, nine decisions regarding
the import of live animals and red meat were issued by the
council of ministers until 31 December 2010 (6).

In this period, the variability in the red meat market was
also examined by the Competition Authority. In the report
published by the competition institution, it was underlined that
the involvement of the Meat and Fish Institution both in the
red meat sector as an actor and a regulator inevitably causes a
conflict of interest. As a result, the institution may be deprived
of the ability to make independent and objective decisions
expected from the regulatory authorities (7).

The price of the carcass meat brought through imports was
below the carcass costs of domestic producers, causing the
breeders to make a loss. In March 2011, the red meat import
customs duty rate increased from 30% to 45%, to 60% in May
and to 75% in July, and domestic breeders were protected
against economic damage (8, 9, 10). With the decision of
the Council of Ministers issued in December to continue
importing red meat, Meat and Fish Institution’s authority to
import was extended until the end of 2012 (11). In 2012,
75% of customs duty applicable to carcass meat import was
increased to 100% (12).

In the strategic plan prepared by the Ministry of Food,
Agriculture, and Livestock in 2013, the emphasis was placed on

increasing the amount of production in red meat with a supply
gap, ensuring supply security and preventing price fluctuations.
For this purpose, it is aimed to prevent price fluctuations and
sustainable supply security in red meat by ensuring that the
meat/feed parity remains in the 22-25 range (13).

On the other hand, within the framework of general
livestock policy, the name of the General Directorate of Meat
and Fish Institution, which was established to ensure that it
plays a regulatory and supportive role in the livestock sector,
and to maintain its activities with public interest by contributing
to the establishment of full competition conditions within the
market economy rules, and General Directory of Meat and
Milk Board, and the market was authorized to intervene (14).

Red meat imports were initiated in Turkey between 2007
and 2013, covering the ninth Development Plan period,
during which direct payments were made to support domestic
livestock production. Although the resources transferred to
livestock enterprises have been significantly increased, it is
observed that input costs in livestock enterprises are quite
high and increase with each passing day when comparisons
are made with various countries. For example, the cost of 1
kg of live weight in beef cattle was calculated as $ 0.59 in
Nigeria (15) and § 0.87 in the United States (16). However,
this cost is estimated to be § 3.40 in Turkey (17). In addition
to increased input costs; producer-collector-livestock-trader-
handler-wholesaler-retailer and consumer in the marketing
chain, the consumer price of many products the manufacturer
is transferred to the next process from the decrease in the
share of production shows that the production support (18).

To provide financial support to this country due to the
flood disaster in Bosnia and Herzegovina on 13 May 2014,
within the framework of the quota of the tariff, the General
Directory of Meat and Milk Board was authorized to import
15 thousand tons of beef with zero customs in July (19). By
the public; While discussing more than two months after
the flood disaster in Bosnia and Herzegovina, the decision
to import before a sacrifice feast and whether there will be
imports for a long time, it was evaluated as an application to
decrease the price of livestock and the carcass meat price sold
by the producer (20).

Since there is no restriction on the decisions taken in
the import of red meat, the person who wants can import.
However, with a decision taken in September 2014, it was
stipulated to be fattening to import. In this context, 40% of
the current domestic beef cattle assets are allowed to import
cattle. Although the customs tax to be applied to imports is
determined as 15%, it is decided that the live weight of the
animal should be a maximum of 300 kg and not more than
one year old (21).

In this period, the mobility in the red meat market and
fluctuations in meat prices attracted the attention of non-
governmental organizations. It was emphasized that when the
state intervention (regulations) is required, the cause-effect
relationship between market failure and intervention should
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be established healthily and that the interventions may lead
to market disruptions that are not compensated in the long
term, and that decisions should be taken away from short-term
political concerns (22). In another report, it was emphasized
that the price instability in the meat market negatively affects
breeders, public, and industrialists, and the General Directory
of Meat and Milk Board cannot respond to the needs of the
sector in eliminating these negativities (23).

In 2015, import practices to meet domestic demand
continued. In the Central Bank’s July 2015 report, it was
emphasized that the upward trend in red meat prices continued
and this increase negatively affected food and catering prices
(24). With the decisions taken following this report, the
customs tax rate applied on imports was first reduced to 0,
and then 30,000 tons of fresh or chilled beef meat was issued
through the General Directory of Meat and Milk Board
(25, 26). With these decisions, while the importation of live
fattening animals continued, on the other hand, carcass meat
imports were allowed, and meat prices were tried to be reduced
before a feast of sacrifice.

Turkey’s developments in red meat production “alarming”
describing the Food Agticulture and Livestock Ministry,
stressed that red meat is in demand with each passing day
increases the other hand, red meat demands of the busiest
in the summer increased the sacrificial slaughter of animals
because of the Feast of Sacrifice (27).

It is stated at every opportunity that the main reason for the
increase in red meat prices is due to the high input costs of the
producers. The most important shatre in these inputs is feed.
While the increase in the dollar rate directly affects the prices
of these products, external dependence on feed raw materials
also makes price control difficult.

In the first week of 2016, the Value Added Tax (VAT) rate on
raw materials used in feeds and the production of these feeds
have been reduced from 8% to 1% to reduce the costs of the
producers (28). Following the decision taken, feed price hikes
prevented the tax cuts, and the feed prices became cheaper, as
well as the producers, making the feed more expensive than

before (29).

Two official institutions have been authorized for the
importation of live animals by the decision of the Council of
Ministers published in the 3 May 2016 issue of the Official
Gazette. According to the decision taken, the General Directory
of Meat and Milk Board was granted 400 thousand heads of
beef import authorization, and the General Directorate of
Agricultural Enterprises, 150 thousand head breeder heifers
were authorized. With this decision, it was authorized to
import 20 thousand sheep and goats without customs duties
(30).

With the decision taken, the General Directory of Meat and
Milk Board has been the sole authority for beef cattle, and the
General Directorate of agricultural enterprises has been the
sole authority for breeding animal imports. The import policy
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adopted since 2010 has created a livestock sector based on
imported animals at different scales in the country. Although
the enterprises operating in the sector have the authority to
import livestock, imports have lost their economic rationality
due to the high tax rate they have to pay.

To ensure non-stability and break the vicious cycle in
the market, but to guarantee food safety in agricultural and
animal products in Turkey, elimination of structural problems,
planned, the conscious and adequate transition to production,
minimizing the fluctuations in production-price range,
increasing producers’ incomes, exports decreasing imports and
“National Agriculture Project” was announced in November
2016 to increase agricultural production (31).

Within the scope of the project, necessary arrangements
were made in the support provided to producers in the field
of livestock and the products were included in the support
areas where the most appropriate product is available and the
“Local Production Support Model in Animal Husbandry”
was established. Within the scope of the model, to meet the
increasing demand for red meat, it is aimed to support the
establishment of “Pasture Livestock Breeding Zones” in 30
provinces determined by pasture presence, cultivation culture
and climate structure.

Although the realization of projects in animal production
by making local and national emphasis is of great importance,
the General Directory of Meat and Milk Board has been
authorized to import 500 thousand non-breeding livestock
with the decision of the Council of Ministers on the last day
of 2016. According to the decision, the General Directory of
Meat and Milk Board will import livestock and beef cattle with
zero customs (32).

Due to the import applications being carried out by the
official institutions, many problems occurred during the
application. The genetic capacity, quality, and distribution of
imported animals have been the subject of public debate. As
a result of the import applications, the prices of red meat did
not decrease, and the enterprises that produce livestock with
domestic animals were also withdrawn from the sector, leaving
production.

In March 2017, the market was intervened through the
General Directory of Meat and Milk Board to prevent the
rising red meat prices due to the lack of sufficient slaughter-
ripened beef cattle in Turkey. Within the scope of the practice,
fresh carcass beef was sold to butchers through the General
Directory of Meat and Milk Board, and frozen carcass beef
was sold to food and meat industrialists.

Although the sales prices announced for the butchers and
industrialists are below the market sales prices in practice, it has
been brought to the agenda that the General Directory of Meat
and Milk Board creates an unfair competition environment
because it is a competitor to the fattening enterprises. In
February of June 2017, the upward movement in the prices of
red meat continued, but it was emphasized that the increase in
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prices was mainly due to a lack of domestic supply (33).

In June 2017, the customs tax rate, which was 135% in live
bovine animals, was reduced to 26%, and customs tax rates
ranging from 100-225% in the meat of cattle to 40% (34).
With this decision, only the import authorization given to the
General Directory of Meat and Milk Board in the livestock and
carcass meat has been given to the entire sector. One month
after the publication of this decree, a total of 975 thousand
livestock import authorization was granted to the General
Directory of Meat and Milk Board, including 90 thousand
tons of red meat, 500 thousand cattle, and 475 thousand goats
and sheep (35).

Although the imports made to eliminate the instability in
red meat prices are not a solution to the price increases, there
is also no fattening support paid 200 TL per animal in the
“Agriculture Support Decree” announced with the decision of
the council of ministers published in August 2017 (36).

With the abolition of fattening support, which was paid as
200 TL per animal, the sector’s tendency to work informally
has emerged with the absence of support by coming to the
agenda where feeders cut the prepaid animals.

In this period, the increases in red meat prices made it
obligatory for the government to intervene on this issue. While
the import is the main component of the activities carried out
in this regard, keeping the retail prices under control through
the national market chains is the second leg of the activities
carried out (37).

The General Directory of Meat and Milk Board intervened
in the market and chop meat and veal cubes in the departments
that it rented from conventional market chains across the
country. It is planned to sell the beef minced meat packaged
as a contract in private sector companies for 24 TL and beef
cubed meat for 27 TL (38).

The sale of cheap meat in chain grocery stores through the
General Directory of Meat and Milk Board to lower red meat
prices has caused many controversies. Butchers and breeders
stated that they were victims due to the sale of cheap meat.
They stated that the breeders could not have their animals
slaughtered due to the sale of cheap meat or had their prices
cut below the production cost. On the other hand, it has
come to the agenda that farms are empty in many fattening
enterprises established with the credit and support provided
by the state, where the breeders stopped production (39).

By working as the intervention agency of the General
Directory of Meat and Milk Board, it should be distracted from
an understanding of a regulatory duty based on the import-
only market (40). Meat imported more than need expects to
be sold at a loss in the warehouses of the General Directory
of Meat and Milk Board and upset the market balances (41).

Since breeding imports have no criteria based on race, the
criteria regarding the butchery fattening imports in terms of

months and seasons cause many administrative and technical
problems in the importing enterprises. Along with these
imported animals, some animal diseases that are not seen in
our country have started to be seen (41).

Lack of production planning, high input costs, gradually
decreasing livestock, imbalance in raw material supply are seen
as threatening livestock (42). Therefore, imports should not be
made to meet the need for meat in Turkey (43).

2.2. THE NUMBER OF LIVE ANIMALS AND THE
NUMBER OF RED MEAT IMPORTS IN TURKEY
DURING 2010-2018

Although this process that started in 2010 continues until
today, the amount of imports made in red meat between 2010-
2018 is presented in Table-1(44).

Table 1. Number of livestock-slaughter cattle and the number
of carcass and piece meat imports in Turkey during 2010-2018

Tablo 1. Turkiye’de 2010-2018 yullart arasinda yapilan kasaplik
btytkbas hayvan, karkas parca et ithalati

Years Livestock-Slaughter Carcass and Piece Meat
Cattle (head) (ton)

2010 120.021 50.658
2011 392.231 110.731
2012 422.869 26.436
2013 159.766 6.141
2014 24.396 640
2015 154.194 17.574
2016 430.180 5.659
2017 775.741 18.857
2018 1.344.563 55.752
Total 3.823.961 292.448

As shown in Table-1, a total of 3,823,961 head cattle and
292,448 tons of carcasses and pieces of meat were imported
in Turkey between 2010-2018.

2.3. PROBLEMS THAT CAUSE AN INCREASE IN
RED MEAT PRICES AND DO NOT CHANGE

The most important reason for the increase in red meat
prices is high production costs. The most crucial input that
constitutes the production cost is feed costs. Animal feed costs
are quite high compared to other countries because the current
production of feed crops in the country cannot meet the
needs(15, 16, 17) the importation of a significant part of the
feed raw materials used in livestock and the lack of pasture-
based breeding. The high costs and increases in the exchange
rate increase the prices of animal products.

In addition to the foreign dependency in the fattening
material in enterprises, it increases the production costs in
fattening with low capacity. The presence of a large number of
scattered small-scale enterprises in the sector and the fact that
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there are many intermediaries in the market causes an increase
in retail prices.

Variability, import decisions, market interventions and
instability in policies implemented to lower red meat prices
cause small and medium-sized enterprises to withdraw from
the production.

3. RESULT

In the period between 2010-2019 examined in red meat;
Due to the inability of the supply to meet the demand and
the increase in prices, the import decisions, which are renewed
every year, were taken to solve the problem. On the other hand,
consumers’ demand for beef meat, their purchasing decision
and population are increasing every year. Interventions made
to the market due to the policies implemented consist of
short-term solutions to meet the current demand. In the long
term, it is a requirement to reduce the dependence on red
meat imports, to prevent concrete increases in the long run,
and to take concrete steps for consumers, which can prevent
retail price increases. Otherwise, the import process, which
continues at indefinite intervals, may move domestic producers
away from production day by day. Accordingly, it should be
remembered that a large part of the farmers who produce
animal production, which is one of the essential components
of rural development, will leave the production and increase
their economic and social problems both in rural and urban
areas. One of the issues to be irritated by the producer in
Turkey is always the possibility of obtaining import decisions
going forward. For this reason, producers have reservations
about starting production. To eliminate these reservations, the
ministry should not take an import decision unless necessary
and make the required measures to prevent the domestic
producer from being damaged.

In the coming years, it may continue as a vicious circle as
the red meat deficit cannot be closed and the necessity to
import again. To solve the import problem; to completely stop
the import, to provide incentives to increase the production
amount in the country with the resources allocated to the
import, to support the producers in a way that can decrease
the input costs, to promote the contracted feed production
for the ministry to provide cheap feed and concentrated feed
for the producers, to re-establish the customized feed factories
in the past, General Directory of Meat and Milk Board
should quickly move away from a regulatory understanding
of the market by importing meat and livestock. The General
Directory of Meat and Milk Board needs to make intervention
purchases as a competent intervention institution to balance
the supply/demand in the market.

Considering the costs of the producers, it is necessary to
determine the floor price by the General Directory of Meat
and Milk Board during the slaughtering periods, to purchase
from the producers with the determined base price when
necessary, and thus to realize the state intervention in the
periods when the prices are rising in the market, and to realize
it without losing time.

Akin, Arikan, Cevrimli

Turkey meat supply, which leads to illegal slaughter outside
the slaughterhouse and made cuts due to the inability to
follow the correct and precise data errors in future plans and
programs, is not reached. Therefore, the problem of illegal
slaughtering should be resolved sustainably. Turkey should be
connected directly to the slaughterhouse, and the number of
ministries across the region should be updated according to
the current situation.

Attain a sustainable structure without red meat, sheep
and goat meat production in Turkey is very difficult. For this
reason, there is a need to increase the number of sheep and
goats and to expand their livestock and to encourage animal
husbandry for meat production.

It should be remembered that one of the most important
problems in the background of the crisis in meat is the
problems caused by dairy cattle. In order to increase the
raw milk prices of the Ministry to a level that will enable
sustainable production, it should solve the production costs in
dairy cattle production and structural problems at the point of
organization and marketing,

With these solutions, it is thought that in the coming years,
consumers will contribute significantly to closing the supply
gap in red meat by directing their red meat consumption
preferences to small animals meat. On the other hand, in order
to increase the carcass yield in cattle husbandry, the use of
breeds with higher meat yield in production is important for
increasing the supply.
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