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Aricilik; bitkisel kaynaklarin ari ve emek ile bir arada kullanilmasi suretiyle ari uriinleri ¢iktisi saglayan
tarimsal ve hayvansal faaliyettir. Tirkiye aricilik faaliyetleri icin oldukca yiiksek bir potansiyele
sahiptir. Ozellikle dort mevsimin belirgin olarak yagandigi lilkemiz an irklarinda gesitlilige imkan

saglamaktadir. Bugiin diinyada 91 milyon civari kayitli ar kovani bulunmakta olup bu sayinin yaklagik
8 milyonu Turkiye’dedir.

Arastirma, tiiketicilerin an driinlerine iligkin bilgi diizeylerinin élgiilmesi ve giiven diizeyleri ile satin
alma davraniglarinin arastirilmasi amaci ile yapilmigtir. Bu kapsam dahilinde 308 adet online anket
uygulanmistir. Elde dilen veriler SPSS paket program ile analiz edilmistir. Sonug¢lara goére, an urtnleri
satin alinirken en fazla etkilenilen kaynak arkadag-akraba-komsu en az etkilenilen kaynak ise
gazete/dergi reklamlandir. En bilinen ar Urini petek bal, en az bilinen an irinii an zehridir.
Tiiketicilerin en fazla satin aldigi ve tiikettigi an uriini ise siizme baldir. Tim an urinleri igin en ¢ok
tercih edilen ambalaj cam kavanoz olmustur. Tiiketicilerin marka tercihlerine bakildiginda ise tiim an
driinleri icin markal iirtinler tercih edilmektedir. Tiiketiciler ani uiriinlerini en fazla market ve lireticiden
satin almaktadir. An irinlerinin satin alindigi yerler arasinda en fazla giivenilen kaynak ureticinin
kendisi en fazla glivenilen ari liriinii ise petek baldir. Tuketicilerin ar uriinleri hakkindaki bilgi diizeyleri
ve tiiketicilerin ar lriinlerini satin alma yerlerine giiven duyma duzeyleri ile cinsiyet, yas ve egitim
arasinda farkhlik oldugu gériilmustiir.

Anahtar Kelimeler: Ari, Aricilik, Ari Urinleri

ABSTRACT

Beekeeping is an agricultural and animal activity that provides the output of bee products through the
use of herbal resources together with Bee and labor. Turkey has a very high potential for beekeeping
activities. In particular, our country, where four seasons are experienced, provides opportunities for
diversity in bee breeds. Today there are about 91 million registered bee hives in the world and about 8
million of them are in Turkey.

The research was carried out to measure the level of information about the consumers ' bee products
and to investigate the levels of confidence and purchasing behavior. Within this scope, 308 online
surveys were conducted. Data obtained were analyzed by SPSS package program. According to the
results, when buying bee products, the most affected source is the newspaper/magazine ads. The most
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common bee product, honeycomb honey, is the least known bee product bee venom. The bee product
that consumers buy and consume the most is the honey filter. The most preferred packaging for all
bee products has been glass jars. When looking at consumers ' brand preferences, branded products
are preferred for all bee products. Consumers buy bee products most from the market and
manufacturer. The most reliable source of bee products is honeycomb honey, which is the most
trusted bee product of the manufacturer itself. It has been observed that there is a difference between
the level of knowledge of consumers about bee products and the level of confidence of consumers in
purchasing bee products and gender, age and education.

Keywords: Bee, Beekeeping, Bee Products

EXTENDED ABSTRACT

Purpose: Bee products, filtration and honeycomb honey, pollen, honey wax, bee milk, propolis and bee venom
are examined in agricultural products. Bee products are preferred in many fields, such as medicine, cosmetics
and foodstuffs. Bee products, which are frequently used in food items, especially honey, have found more
research areas with the introduction of Medicine. For this purpose, consumers ' purchasing behavior is aimed
at the level of knowledge and confidence related to bee products.

Material and Method: The research was modeled using descriptive techniques from quantitative research
methods toillustrate the present situation and to illustrate the present situation. The research universe consists
of Turkish citizens residing within the borders of Turkey. The sample mass consists of 308 people who are
provided with feedback from social platforms via the online survey form created using Google Docs. The study
was carried out in May-July 2018 by using easy sampling and snowball sampling methods from non-random
sampling methods. The research consists of two parts. The first part consists of questions related to the
demographic characteristics of the participants, and the second part consists of questions related to the
knowledge, confidence level and purchasing behavior of the bee products and the questions were adapted
from the literature (Niyaz & Demirbas, 2017, Béliuktepe and Yilmaz, 2008). The expression was used with an
open-ended question and categorised scale and Likert scale. The sources and types of scales used in the
survey are given in Table 2.

Results and Conclusion: This research aims to measure the level of knowledge of consumers about bee
products and to investigate the levels of trust and purchasing behavior. For this purpose, a survey form was
created through Google form. The questionnaire was submitted to consumers throughout Turkey using social
platforms. According to the results of the research, the source least affected by the purchase of bee products
is the newspaper/magazine advertisements (Table 4). The source most affected by the purchase of bee
products is the friend-relative-neighbor. When the awareness levels were examined, it was observed that the
most common bee product, honeycomb Honey, was the least known bee venom (Table 4). The Bee that
consumers buy and consume most is the calf filtering Product (Table 6 and 7). The most preferred packaging
for all bee products has been glass jars (Table 8). When the consumer's brand preferences are looked at, they
prefer branded products for all bee products (Table 9) and buy the bee products from the market and
manufacturer (Table 10). The most reliable source of bee products is honeycomb honey, which is the most
trusted bee product of the manufacturer itself.

The level of knowledge of consumers about bee products and the level of confidence of consumers in
purchasing bee products and the differences between gender, age, educational status and professional
expression were examined. According to the information about bee products of consumers according to age,
pollen and propolis statements, education according to the filter honey, honeycomb honey and pollen
statements differ. The levels of confidence in the place where bee products were purchased, the manufacturer
and TV by gender, the market by age, the manufacturer and TV statements by education have shown a
consistency.
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GIRIS
Aricilik; bitkisel kaynaklarin, arinin ve emegin bir
arada kullanilarak bal, polen, bal mumu, ar sitd,
propolis ve ari zehri gibi Grin c¢iktisi saglayan
faaliyetlerdir (Marangoz v.d. 2012). Ginumizde
aricilik en yaygin tarimsal ve hayvansal faaliyetlerin
biridir. FAO (Food and Agriculture Organization)
2016 yili verilerine gore dunya geneli ari kovani
sayisi 91 milyon civaridir (www.fao.org).

Aricihk  Turkiye'’de neredeyse her bdlgede
yapilmaktadir. Dért mevsimin yasanmasi sebebiyle
mevsim kosullarina uygun farkli tirde an irklarindan
cesitli ar Grdnleri Uretilmektedir. Ari yetigtiricileri
boélgeler arasinda var olan bitki 6rtisu cesitliligi ve
farkli meteorolojik olaylar sebebiyle konargdger
aricihk yapma egilimi gostermektedir (Sirali ve
Cinbirtoglu, 2018).

Cogunlukla konargéger yapilan aricilikta arilarin
biydk bir kismi kiglamak Uzere Akdeniz ve Ege
bolgelerine tasinirken Mayis ayinda i¢ Anadolu,
Dogu ve Gineydogu Anadolu boélgesine
tasinmaktadir. An yetistiricileri ayrica gam bal igin
Mugla, cicek bal icin Sivas, Erzurum, Mus, Bingdl,
ve Bitlis’i ayrica aycicedi bali icin Trakya ve Ege
Bdlgelerini tercih etmektedir (Yalgin v.d. 2019).

Rekabetin yogun oldugu ortamlarda tiketicilerin
satin alma karar surecine etki eden bir¢cok etmen
bulunmaktadir. Ozellikle bir Grini digerine tercih
ederken ya da satin alip almamaya karar verirken
ardn bilgisi, kalite, satis sonrasi hizmetler gibi
glvence veren markalar tiketicilerde olumlu tutum
ve davranis olusturacaktir. Markaya karsi olumlu
tutum ve davranis gelistiren tliketicinin de markaya
karsi memnuniyeti artacak ve marka bagllig
olusacaktir. Artan musteri baglihdi ise markanin kar
marjini korumasini saglayacak ve etkili fiyat stratejisi
olusturarak markanin pazar payini gugclendirecektir
(Kotler, 2012).

Aricilik ve ari drlnleri Glkemizde ekonomik anlamda
ailelerin 6nemli bir gelir kaynagidir. Fakat son
yilllarda medyada, o6zellikle de yazili ve gorsel
basinda ari Grinlerinin guvenilirligi konularinda ciddi
tartismalar yasanmaktadir. Bu durumda ar
urdnlerine yoénelik hem tiketiciler de bir guven
sorunu hem de bilgi karmasasi olustudu
gorilmektedir. Bu baglamda bu ¢alisma ile tGlkemiz
acisindan buyuk degere sahip ari ve ari Urinlerine
yonelik tlketicilerin bilgi dizeylerinin dlgiimesi ve
glven dizeyleri ile satin alma davranislarinin
arastiriimasi amaglanmistir.

TURKIYE’DE ARICILIK VE ARI URUNLERI

Tarkiye, genel olarak farkli iklim ve doga kosullari,
milyonlarca arili kovan sayisi, arazi yapisi, ¢ok
zengin bitki 6rtlsu ve bal arisi populasyonlarindaki
genetik cesitliik bakimindan c¢ok buyuk aricilik
potansiyeline sahip bir Ulkedir. Aricilik, dinyanin
diger Ulkelerinde oldugu gibi tlkemizde de hizli bir
gelisim gosteren, yapisal olarak da dogal denge ve
tarimsal dretimin  devamhligini  ve verimliligini
saglayan ¢cok 6nemli bir sektordur. Ari yetistiriciligi ve
bal Uretiminde temel etken olan iklim sartlari,
cografik kosullar ve balli bitki Ortistnin uygun
olmasi Ulkemiz acgisindan buyuk bir sans olarak
gorilmekte ve dinyada mevcut balli bitki tir ve
cesitlerin yizde 75’inin Turkiye’de bulunmasi buyuk
bir dogal zenginlik olarak 6n plana g¢ikmaktadir
(Sirali, 2010).

Ari ve ari Urtinleri denince hemen herkesin aklina bal
gelmektedir. Oysa bal kadar polen, propolis, bal
mumu, ari siitii, hatta an zehri gibi ¢gok sayida ari
ardnd ticari deger tagimaktadir (Cosmia vd. 2016).
Ari drtnleri ve kullanildiklari alanlar kisaca asagida
aciklanmaktadir;

Bal: Bitki ve giceklerden arilar tarafindan toplanarak
bal 6zl ile yeniden olusturulup ardindan kovandaki
petek gozlerine doldurulan, beyaz renkten esmere
kadar degisik renklerde olabilen, tath ve koyu kivamli
bir maddedir (www.tdk.gov.tr). FAO verilerine goére
2016 yilinda dinya genelinde bal Gretimi yaklagik
olarak 1 milyon 787 bin tondur (www.fao.org). Bal
Uretimi rakamlari Ulkeler bazinda incelendiginde ise
Tirkiye Cin'den sonra ikinci sirada gelmektedir
(www.turkiyegazetesi.com.tr).

Bal, ari Urdnleri icinde en ¢ok bilinen ari Grinuddr.
Yuksek kalorili, kolay sindirilebilen bal, gida maddesi
olarak, sabun, krem gibi kozmetik Urtn igeriklerinde,
aclk yara ve yaniklarda ilag olarak ham ya da
islenmis sekilde kullanilmaktadir (Zari¢ vd., 2013).

Polen: Halk arasinda gigek tozu olarak bilinen polen,
cicekli bitkilerin erkek organlari tarafindan uretilerek
disi organlarinin doéllenmesini saglayan bitkilerin
erkek treme hicreleridir. Cigeklerden saglanan bu
tozlar arilar tarafindan genellikle yavru arilarin
beslenmesi amaci ile toplanmaktadir.  Arlarin
beslenmesinde protein kaynagdi olmasi bakimindan
Onemli olan polen, toz halinde toplandiktan sonra bir
araya getiriimesi amaci ile ar agiz salgisi
kullanilarak minik toplar halinde getiriimektedir
(Simsek ve Giiler, 2018; Bal Ozkaptan, 2018).
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Ari agiz salgisi ve protein ile beraber icerigindeki
vitamin ve mineraller bakimindan da insan saghgi
acisindan olduk¢a énemli olan polen ayrica prostat
kanseri tedavisinde, kilo kontrolinde, psikolojik ve
zihinsel hastaliklarin tedavisinde, agiz ve dis saglig
problemlerinde ve Ureme gibi hastaliklarin
tedavisinde de kullaniimaktadir (Zari¢ vd., 2013).

Bal Mumu: isci arilarin 12-18 giinlik yasam
déngllerinde 4,5,6 ve 7. karinl segmentlerindeki
mum salgl bezlerinden salgilanan, ilk olarak beyaz
ardindan sari ve kahverengi renklerine dénusebilen
yogun kivamli bir maddedir. Arilar tarafindan yavru
arilarin yetistiriimesi ve balin depolanmasi amaciyla
kullaniimaktadir (Sahinler, 2000).

An Suati: 5-15 gunlik isci arilarin yutak Gstl
bezlerinden salgilanan jel halde, akici, kremsi-beyaz
renkli ve hafif eksi tada sahip maddedir. Bu ismi
almasinin sebebi memeli hayvanlarin yavrularini
beslemek amaciyla kullandiklari stt gibi arilarin da
ari  sUtind  yavru anlarin  beslenmelerinde
kullanmalaridir (Karakus ve Aslan, 2019).

Arl sitl ilk olarak Yunanlar tarafindan kullaniimis,
Misirda kozmetik amagli, basta Cin olmak (zere
Asya’da alternatif tipta kullaniimistir (Fratini vd.,
2016). Arn sutd ginimuzde astim, damar sertligi,
mide ve badirsak hastaliklari, romatizma gibi
hastaliklarin tedavisinde ayrica kozmetik sanayinde
kullaniimaktadir. YuUksek tansiyon ile bagirsak ve
idrar yolu rahatsizliklarinin tedavisi icin de siklkla
tercih edilen bir ar1 Grintdar (Sahinler, 2000).

Propolis: Bitkilerin yaprak, tomurcuk, kabuk ve
benzeri kisimlarindan is¢i arilar tarafindan
toplanarak regine ve mum kivamina getirilen
genellikle kovanin ¢atlak ve deliklerini kapatmak ya
da kovan igindeki bdcek ve karincalarin
mumyalanarak zarar vermelerini engellemek
amaciyla kullandiklari keskin ve gizel kokulu, suda
erimeyen oda sicakhdinda yari kati halde bulunan
bir maddedir (Albayrak ve Albayrak, 2008; Dindar
ve Kalkan Yildirm, 2018).

iceriginde insan sagligi icin alinmasi gereken 22
besin barindiran propolis ilk olarak Yunanlar
tarafindan antibiyotik olarak Misirlilar tarafindan ise
mumyalama amagch kullaniimigtir.  Ginimdizde
medikal malzeme olarak, veteriner tip kliniklerinde

113

ve deneysel laboratuvarlarda siklikla

kullaniimaktadir (Kumova vd., 2002).

An Zehri: Bal arilarinin karin boslugunda bulunan
bezlerden, icerisinde melitin, apamin ve adolapin
gibi biyoaktif pebdidlerin, histamin, noradrenalin ve
dopamin gibi bilesen ile ¢esitli enzimlerin bulundugu
ve arllar tarafindan savunma amagh Uretilen sivi ari
zehridir (Aydin ve Tekeoglu, 2018). Ari zehri sirt
agrilari, deri hastaliklari ve romatizma basta olmak
Uzere birgok hastaligin tedavisinde kullaniimasinin
yaninda igerigi sebebiyle insan vicudunda farkli
tepkilere sebep olabilmektedir. Bu sebeple tedavi
amagch ari zehri kullanilmasi istenen durumlarda
kisilere alerjik testler yapilmasi gerekmektedir (Bal
Ozkaptan, 2018).

TUIK (2017) verilerine gore Tirkiye’de yeni kovan
sayisl 7.796.666 adet, eski kovan sayisi 194.406
adet ve bal Uretimi 114.471 tondur. Tablo 1’e goére
aricilik yapan igletme sayisi 2017 yilinda 2016 yilina
gOre disus yasamistir.

Tarkiye kosullarinda gida Uretim ve arzi igin
pazarlama hizmetlerine yonelik olarak belirli yasal
dizenlemeler mevcuttur. Tirk Gida Kodeksi
Yonetmeligine gore gidalarin ambalajlama, tasima
ve de depolama islemleri i¢cin azami teknik ve hijyen
kurallarini iceren maddelerin yaninda HACCP’e
yonelik hiikimler de yer almaktadir. Ayrica lyi Tarim
Uygulamalari Yoénetmeligi gibi dizenlemeler de
kalite, yonetim sistemleri, ambalajlama ve HACCP
hakkinda standartlari kapsamaktadir. Bu
uygulamalarin  yani sira tarimsal Urlnlerin
dagitiminin dizenlenmesinde pazarlama sisteminin
dogru isleyebilmesi adina drin ihtisas borsalari,
tarimsal uretici birlikleri dizenlemeleri ve tarim satis
kooperatifleri birliklerinin tekrardan
yapilandiriimasina iliskin  kanunlar ¢ikariimistir.
Alinmig olunan yasal dnlemlere ragmen ari drlnleri
Ureticilerinin  Uretim ve arzinda sorunlar halen
mevcuttur. Bu sorunlarin en basinda piyasaya
surilen sahte ballar ve sahte ballarin tiketicide
yaratmis oldugu glvensizlik gelmektedir. Olusan
durum bal fiyatlarinda dlsise sebep olmakla
beraber yurt disina goénderilen ballarin geri
gonderilmesi  sebebiyle uluslararasi dlizeyde
Ulkemizi zor duruma sokmaktadir (Sancak v.d.
2013).
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Tablo 1: Turkiye’'de Aricilik
Table 1: Beekeeping in Turkey

Arnicihik Aricilik yapan Yeni Eski Bal Balmumu
Yapilan Koy Isletme Sayisi Kovan Kovan
Sayisi

(Adet) (Adet) (Adet) (Adet) (Ton) (Ton)
1991 21 540 - 3 161 583 266 859 54 655 2 863
1992 21931 - 3289672 250 656 60 318 2916
1993 21975 - 3450 755 234 692 59 207 3110
1994 22 050 - 3 567 352 219 236 54 908 3 353
1995 21 987 - 3701444 214 594 68 620 3735
1996 22 329 - 3 747 578 217 140 62 950 3235
1997 22 145 - 3 798 200 204 102 63 319 3751
1998 22 302 - 4 005 369 193 982 67 490 3324
1999 22 447 - 4135781 185915 67 259 4073
2000 22 571 - 4 067 514 199 609 61 091 4 527
2001 22 606 - 3 931 301 184 052 60 190 3174
2002 22 423 - 3 980 660 180 232 74 554 3448
2003 22110 - 4098 315 190 538 69 540 3130
2004 22 133 - 4 237 065 162 660 73 929 3471
2005 22 550 - 4432 954 157 059 82 336 4178
2006 22 305 - 4704 733 146 950 83 842 3484
2007 21 560 - 4690 278 135318 73 935 3 837
2008 21093 - 4 750 998 137 963 81 364 4 539
2009 21 469 - 5210481 128 743 82 003 4 385
2010 20 845 - 5 465 669 137 000 81115 4148
2011 21131 - 5862 312 149 020 94 245 4 235
2012 21 307 - 6 191 232 156 777 89 162 4 222
2013 - 79 934 6 458 083 183 265 94 694 4 241
2014 81108 6 888 907 193 825 103 525 4 053
2015 - 83 467 7 525 652 222 635 108 128 4 756
2016 - 84 047 7 679 482 220 882 105 727 4 440
2017 - 83210 7 796 666 194 406 114 471 4 488

Aricilik yapan koy sayisi 2013 yilindan itibaren "Aricilik yapan igletme sayisi” olarak degistirilmistir.

Kaynak: www.tuik.gov.tr

GEREG VE YONTEM

Turkiye; dogal flora alanlarinin genigligi, kir gicegi
turlerinin sayca fazlahig ve ¢am bali Uretiminin
%90’in1 bunyesinde barindirmasi gibi sebeplerden
otara, bal cesitliligi yoninden “bal Ulkesi” olarak
tanimlanmaktadir. Ayrica, Turkiye diinyada bulunan
bal arilarinin %22’sinin ana vatani olmasi nedeniyle
dunyadaki ikinci buyuk arici Glkedir. Turkiye'nin bal
ihrag ettigi Ulkeler incelendiginde basta Almanya
olmak Uzere Avrupa Birligi Ulkeleri, Arap Ulkeleri,
ABD ve Uzak Dogdu ulkeleri bulunmaktadir. Toplam

bal ihracatina bakildiginda 2017 yili verilerine gore
45 (lkeye 6.495 ton bal ihra¢c edilmistir
(www.gidatarim.com).

Tarimsal Urunler igerisinde gerceklestiriimekte olan
aricilik faaliyetleri incelendiginde ari Urtnleri, sizme
ve petek bal, polen, bal mumu, ari sutl, propolis ve
ari zehridir. Ari Urdnleri tip, kozmetik ve gida
maddesi gibi bircok alanda tercih edilmektedir. Bal
basta olmak (zere gida maddelerinde siklikla
kullanilan ari  Urdnleri tipta da kullaniimaya
baslanmasi ile daha ¢ok arastirma alani bulmustur.
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Bu amag ile tiketicilerin ari dGrlnlerine iliskin bilgi ve
glven dizeyleri ile satin alma davranislarinin
arastirilmasi énemlidir.

Arastirma, nicel arastirma ydntemlerinden, anket
yéntemi kullanilarak yapilmistir. Arastirma evreni,
Tarkiye sinirlari igerisinde sosyal medya kullanan
kisilerden olugsmaktadir. Ornek kiitle ise Google
Dokumanlar kullanilarak olusturulan online anket
formu ile sosyal platformlardan WhatsApp’dan
“ulasilabilen” kisilerden olugsmaktadir. Bu sekilde
ulasilan kisilerden 308 kisi geri donus saglamigtir.
Pazarlama arastirmalarinda  kullanilan  drnek
hacimler belirlenmesinde cesitli faktorler etkilidir. Bu
faktorlerden biri de arastirma ttradur. Arastirma tird
problem ¢6zimd, Urin testleri ve pazar testi
¢alismalarinda minimum &rnek hacmi 200, tipik
ornek hacmi araligi ise 300-500 olmalidir (Gegez,
2015). Bu baglamda bu calisma, durum tespitine

yobnelik bir g¢alisma oldugu igin Orneklem hacmi
olarak 308 kisi yeterli olarak degerlendirilmistir.

Arastirma 2018 yili Mayis-Temmuz aylarinda
tesadiifi olmayan 6rneklem yéntemlerinden kolayda
drneklem ve kartopu 6rneklem ydntemi kullanilarak
elde edilmistir. Anket formu iki bdélimden
olugmaktadir. ilk bdlim katiimcilarin demografik
Ozelliklerine yoénelik sorulardan meydana gelirken
ikinci bolum kigilerin ari Grtnlerine iliskin bilgi, gliven
dizeyi ve satin alma davraniglarinin élgiimesine
yonelik sorulardan olusmaktadir. Sorular literatiirden
derlenerek uyarlanmistir (Niyaz & Demirbas, 2017;
Bolliktepe ve Yiimaz, 2008). ifadelerde agik uglu bir
soru ile birlikte kategorili Olcek ve likert dlcek
kullanilmigtir.  Arastirmada  kullanilan  dlgegin
arasgtiriimasinda yararlanilan kaynaklar ve O&lgek
turleri Tablo 2'de verilmigtir.

Tablo 2: Arastirmada kullanilan degiskenleri olusturan kaynaklar

Table 2: Sources of variables used in the study

Degisken Yazar/Yazarlar Olgek Tiirii Givenilirlik

Degerleri
Ari Urdnlerini tanima Boliktepe & Yilmaz, 2008 6 ifade, 5'li likert 6lgek 0,82
Ari Urunleri satin alma sikligi Boliktepe & Yilmaz, 2008 6 ifade, kategorili 6lgcek 0,83
Ari Grinleri tiketme sikligi Niyaz & Demirbas, 2017 6 ifade, kategorili 6lgcek 0,82
Tuketici ambalaj tercihi Niyaz & Demirbas, 2017 6 ifade, kategorili 6lgcek 0,86
Tuketici marka tercihi Niyaz & Demirbas, 2017 6 ifade, kategorili 6lgcek 0,90
Ari Urunleri satin alinan yer tercihi Niyaz & Demirbas, 2017 6 ifade, kategorili 6lgcek 0,90
Ari Urinu satin alinan yerlere giiven | Niyaz & Demirbas, 2017 7 ifade, kategorili dlcek 0,62
duyma

Literatirden derlenerek uyarlanan degiskenlerin
glvenilirlik degerleri Tablo 2'de verilmektedir.
Uyarlanan degiskenlerin bu ¢alisma igin elde edilen
glvenilirlik degerleri ise asagidaki Tablo 3'de
gorilmektedir. Olgekte yer alan her bir boyuta
arastirma amacina uygun olarak birer degisken ilave
edilmistir. Bollktepe & Yilmaz, (2008) ile Niyaz &
Demirbas, (2017) calismalarinda él¢cege “bal” olarak
alinan degisken bu calismada “suzme bal” ve “petek
bal” olarak alinmistir.

Cesitli kaynaklardan olusturulan Olcegin
gavenilirliginin Olgiminde Alfa Katsayisi
(Cronbach‘'s  Alpha) kullaniimaktadir.  Olgegi
olusturan maddelerin test i¢indeki ortalama

korelasyonlarinin hesaplanmasi yoluyla, &lgiimin
icsel tutarlligini gosteren alfa katsayisi 0 ile 1

115

arasinda degerler almaktadir. Guvenilirlik analizi
sonucunda Olcegin guvenilir oldugunun
soylenebilmesi i¢in alfa katsayisinin aldigi degerin
0,60‘dan yuksek olmasi hatta 0,70'e yakin bir deger
almasi beklenmektedir (Hair vd., 2008:391; akratan:
Karaca; 2013:102). Bu calismanin Odlgegindeki
degdiskenlerin glvenilirlikleri 0,05 hata payi ile test
edilmis ve dlgegin bir buttin olarak glivenilirlik diizeyi
ise  (Cronbach Alfa degeri) 0,845 olarak
bulunmustur; bu haliyle 6lgek guvenilirdir. Olgegin
boyutlarinin glvenilirik degerleri de Tablo 3'de
verilmektedir. Yedi boyutun altisinin guvenilirligi
0,70’den buyuktur, bir boyutun ise guvenilirlik degeri
0,67°dir. Bu da Hair vd. (2008)’e gore kabul edilebilir
degerdedir.
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Tablo 3: Calismaya dahil edilen degiskenlerin glvenilirlik degerleri

Table 3: Reliability values of variables included in the study

Degisken Olgek Tiirii Giivenilirlik Degerleri
Ari Urlnlerini tanima 7 ifade, 5'li likert 6lgek 0,84
Ari Urunleri satin alma sikhigi 7 ifade, kategorili 6lgcek 0,82
Ari Urdnleri tiketme sikhgi 7 ifade, kategorili dlcek 0,81
Tuketici ambalaj tercihi 7 ifade, kategorili 6lgcek 0,84
Tuketici marka tercihi 7 ifade, kategorili 6lgcek 0,89
Ari Urunleri satin alinan yer tercihi 7 ifade, kategorili 6lgcek 0,89
Ari Urind satin alinan yerlere giiven duyma 8 ifade, kategorili 6lgcek 0,67

BULGULAR
Arastirmaya katilim  saglayanlarin  demografik
Ozelliklerine  bakildiginda  katilimcilarin ~ 184’G

kadinlardan 124’G ise erkeklerden olusmaktadir.
Katilimcilar 18-25 yas arasi 92 kisi, 26-33 yas arasi
145 kisi, 34-41 yas aras| 48 kisi, 42-49 yas aras| 14
kisi, 50-57 yas aras! 3 kigi, 58-65 yas arasi 5 ve 66
ve Uzeri yas arasi 1 kisiden olugsmaktadir.
Katihmcilarin egitim durumuna bakildiginda; ilkokul
mezunu 4 kisi, ilkégretim mezunu 11 Kkisi, lise
mezunu 32 Kisi, 6nlisans mezunu 45 kisi, lisans
mezunu 103 kisi ve lisansusti mezunu olarak da 113

kisi arastirmaya katihm saglamigtir. Katilimcilarin
meslek dagilimlar ise igsiz 39 kisi, 6grenci 75 Kisi,
isGi 47 Kisi, esnaf 7 kisi, memur 103 kisi, emekli 5 kisi
ve son olarak da serbest olarak galisanlar ise 32
kisiden olusmaktadir. Aylik ortalama gelir ise
3037,74 TL’dir.

Ana kutleyi temsil eden katilimcilarin vermis oldugu
cevaplar neticesinde tuketicilerin ar Grtinlerine iliskin
bilgi ve glven duzeyleri ile satin alma
davraniglarinin  6grenilmesine yonelik ifadelerin
frekans dagilimlari ve aritmetik ortalamalarina yer
verilmektedir.

Tablo 4: Tulketicilerin an Grlnlerini satin almada etkilendigi kaynaklar

Table 4: Sources where consumers are affected in purchasing bee products

1 2 3 4 5 X
Etki Kaynaklari
n % n % n % n % n %
Televizyon/Radyo Reklamlari 121 | 39,3 | 68 | 221 | 20 | 6,5 77 25,0 | 22 7,1 2,38
indirim Ginleri 68 | 221 |52 | 16,9 | 32 | 10,4 | 109 354 | 47 15,3 3,04
Promosyonlu Satiglar 66 214 | 41 13,3 | 42 | 13,6 | 109 35,4 50 16,2 3,1
Arkadas/Akraba/Komsu 29 94 | 28| 91 | 30| 97 128 416 | 93 | 30,2 3,74
Duvar Afigleri/El Brosurleri 87 | 28,2 |83 | 26,9 | 74| 240 | 51 16,6 | 13 4,2 2,41
internet 93 | 30,2 |60 | 195 | 48 | 156 | 75 244 | 32 10,4 2,65
Gazete/Dergi Reklamlari 102 | 33,1 | 78 | 253 | 57 | 18,5 | 58 18,8 | 13 4,2 2,35

Not:1: Hi¢ Etkili Degil, 2: Etkili Degil, 3: Kararsiz, 4:Etkili, 5:Cok Etkili

Tablo 4 incelendiginde tlketicilerin ari Grtnlerini
satin almalarinda en c¢ok etkilendikleri kaynaklar
sirasi ile “Arkadas/Akraba/Komgsu’(3,74),
“Promosyonlu Satiglar’ (3,11) ve “indirim Giinleri’
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(3,04) secenekleri iken en az etkilendikleri kaynak
ise “Gazete/Dergi Reklamlar” (2,35) oldugu
gOrulmektedir.
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Tablo 5: Tuketicilerin ar1 Grinleri hakkindaki bilgi dizeyleri

Table 5: Information levels of consumers about bee products

1 2 3 4 5 X

An Uriinleri n % n % n % n % n %

Sltzme Bal 4 1,3 17 5,5 22 | 7.1 119 | 38,6 | 146 | 47,4 4,25
Petek Bal 3 1,0 12 39 | 17| 55 | 120 | 39,0 | 156 | 50,6 4,34
Polen 8 26 | 41 13,3 | 37 | 12,0 | 114 | 37,0 | 108 | 35,1 3,88
Bal Mumu 24 | 7,8 76 2477 | 491|159 | 81 | 26,3 | 78 | 25,3 3,36
Ar Sutd 28 | 9.1 56 18,2 | 58 | 18,8 | 89 | 28,9 | 77 | 25,0 3,42
Propolis 58 | 18,8 | 62 201 | 57| 185 | 69 | 224 | 62 | 20,1 3,04
Ari Zehri 75 | 24,4 | 102 33,1 |83 | 17,2 | 50 | 16,2 | 28 9,1 2,52

Not:1: Kesinlikle Bilmiyor, 2: Bilmiyor, 3: Kararsiz, 4:Biliyor, 5:Kesinlikle Biliyor

Tablo 5’e gore tiketicilerin en iyi bildikleri ar1 Grtnleri “Petek Bal (4,34)”, “Stizme Bal” (3,25) ve “Polen” (3,88)
iken en az bildikleri ar1 Grinu ise “Ar1 Zehri” (2,52) olmustur.

Tablo 6: Tlketicilerin ar Urlnleri satin alma sikhgi

Table 6: Frequency of consumers buying bee products

) 1 2 3 4 5 6 X

An Uriinleri n % n % n % n % n % n %

Sizme Bal 18 58 |18 | 5,8 [ 94| 30,5 | 107 | 34,7 | 51 | 16,6 20 6,5 3,69
Petek Bal 39 (12,715 49 |46 | 149 95 | 30,8 |89 | 28,9 24 7,8 3,81
Polen 188 | 610| 7 | 23 | 17 5,5 24 78 | 59 | 19,2 13 | 4,2 2,34
Bal Mumu 249 (80,8 4 | 1,3 | 9 29 9 29 | 24 7.8 13 | 4,2 1,68
Ari SUtd 224 | 727 | 8 | 26 | 15| 49 11 36 | 38| 123 12 3,9 1,91
Propolis 219 [ 711 6 | 1,9 | 19 6,2 15 | 49 |36 | 11,7 13 | 4,2 1,96
Ari Zehri 276 [ 896 | 4 | 1,3 | 8 2,6 3 10 | 6 1,9 11 3,6 1,35

Not:1: Hicbir Zaman, 2: Haftada Bir, 3: Ayda Bir, 4:Alti Ayda Bir, 5:Yilda Bir, 6: Kendisi Uretiyor

Tablo 6'ya gore tiketiciler tarafindan en fazla satin alinan ari Grinl “Petek Bal” (3,81) ve “Sizme Bal” (3,69)
iken en az tuketilen “Ari Zehri” (1,35) ve “Bal Mumu” (1,68) olmustur.

Tablo 7: Tuketicilerin ar Grlnlerini tiketme sikhgi

Table 7: Consumers ' consumption of bee products

1 2 3 4 5 X

An Uriinleri P % P % P % P % p %

Stizme Bal 7 | 23 | 38 123 | 76 | 24,7 | 124 | 40,3 | 63 | 205 | 364
Petek Bal 18 | 58 | 61 |19.8 | 100 | 354 | 85 | 27,6 | 35 | 11,4 | 3,18
Polen 156 | 50,6 67 |21,8 53 17,2 21 6,8 1 3,6 1,90
Bal Mumu 243 | 78,9 35 (11,4 18 5,8 6 1,9 6 1,9 1,36
Ari1 Sttt 216 | 70,1 49 | 15,9 25 8,1 13 4,2 5 1,6 1,51
Propolis 214 | 69,5 43 14,0 27 8,8 16 52 8 2,6 1,57
Ari Zehri 280 | 90,9 1 3,6 7 2,3 7 2,3 3 1,0 1,18

Not:1: Higbir Zaman, 2: Nadiren, 3: Bazen, 4:Genellikle, 5:Her Zaman
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Tablo 7’ye gore tiketiciler tarafindan en sik tiketilen (1,18) secgenegdidir. Tablo incelendiginde dikkat
ari arinl “Sdzme Bal’ (3,64) ve “Petek Bal” (3,18) ¢eken bir diger unsur da sizme bal ile petek bal
olmustur. En az tuketilen ari Grinl ise “An Zehri” disindaki ari Urtinlerinin ¢ok az tuketiliyor olmasidir.

Tablo 8: Tulketicilerin an Grlnleri ambalaj tercihleri

Table 8: Consumer bee products packaging preferences

1 2 3 4 5
Ari Uriinleri n % n % n % n % n %
Siizme Bal 261 84,7 15 4,9 26 8,4 6 1,9 0 0
Petek Bal 130 42,2 70 22,7 72 23,4 14 4,5 22 71
Polen 120 39,0 21 6,8 7 2,3 6 1,9 154 50,0
Bal Mumu 49 15,9 8 2,6 16 5,2 10 3,2 225 73,1
Ari Satu 89 28,9 12 3,9 6 1,9 4 1,3 197 64,0
Propolis 94 30,5 11 3,6 8 2,6 8 2,6 187 60,7
Ari Zehri 41 13,3 8 2,6 8 2,6 3 1,0 248 80,5

Not:1: Cam Kavanoz, 2: Plastik Kap, 3: Teneke Kutu, 4: Poset, 5: Tiiketmiyor

Tablo 8’e gore ari Urtinleri ambalaj tercihlerine bakildiginda tiketicilerin “Cam Kavanoz” segenegini tercih
ettikleri gérilmektedir. En az tercih edilen ambalaj tercihi ise “Poset” olmustur.

Tablo 9: Tiketicilerin ar trlnleri marka tercihleri

Table 9: Consumers' bee products brand preferences

1 2 3 4
Ari Uriinleri n % n % n % n %
Siizme Bal 57 18,5 64 20,9 182 59,1 5 1,6
Petek Bal 69 22,4 76 24,7 141 45,8 22 71
Polen 40 13,0 41 13,3 80 26,0 147 47,7
Bal Mumu 27 8,8 24 7,8 43 14,0 214 69,5
Ari Satd 28 9,1 28 9,1 63 20,5 189 61,4
Propolis 28 9,1 34 11,0 69 22,4 177 57,5
Ari Zehri 17 5,5 21 6,8 36 11,7 234 76,0

Not:1: Markasiz, 2: Fark Etmez, 3: Markalli, 4:T(iketmiyor

Tablo 9 tuketicilerin ari trlnlerindeki marka tercihlerini géstermektedir. Tabloya goére tiketicilerin gogunlugu
“Markali” ar1 Grtinlerini tercih ederken en fazla tercih edilen ikinci segenek “Fark Etmez” segenegi olurken son
tercih de “Markasiz” segenegdi olmustur.
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Tablo 10: Tuketicilerin ari Grlnlerini satin alma yerleri

Table 10: Consumers purchasing bee products

1 2 3 4 5 6 7 8 10

An

Urlinleri n % n| % n % n % n % n % n % n % n % n %
Silizme Bal 129 41,9 4 1,3 29 9,4 15 4,9 19 6,2 103 | 33,4 2 0,6 3 1,0 0 0 4 1,3
Petek Bal 67 21,8 6 1,9 36 11,7 | 23 7,5 24 7,8 129 [ 41,9 2 0,6 3 1,0 0 0 18 5,8
Polen 41 13,3 6 1,9 36 11,7 10 3,2 14 4,5 59 19,2 4 1,3 2 0,6 2 0,6 134 43,5
Bal Mumu 28 9,1 7 2,3 25 8,1 4 1,3 14 4,5 24 7,8 6 1,9 3 1,0 1 8 196 63,6
Ari SGth 38 12,3 5 1,6 29 9,4 6 1,9 10 3,2 39 12,7 5 1,6 3 1,0 2 0,6 171 555!
Propolis 39 12,7 6 1,9 32 10,4 5 1,6 12 3,9 41 13,3 6 1,9 3 1,0 2 0,6 162 52,6
Ari Zehri 27 8,8 4 1,3 26 8,4 4 1,3 6 1,9 20 6,5 8 2,6 4 1,3 1 0,3 208 67,5

Not:1: Market, 2: Bakkal, 3: An Yetistiricileri Birligi, 4: Pazar, 5: Kendisi Uretiyor, 6: Uretici, 7: Internet, 8: Yol
Kenari, 9: TV, 10: Tiketmiyor

Tuketicilerin ari Urdnlerini satin aldiklari yerlerin
Ogrenilmesi amaciyla sorulan sorulara alinan
cevaplar Tablo 10’da verilmistir. Bu dogrultuda
tuketiciler sizme bal, bal mumu ve ar zehri igin

“Market” segenegi tercih edilirken; petek bal, polen,
ari sUtl ve propolis igin “Uretici” segenegi tercih
edilmistir.

Tablo 11: Tuketicilerin ari Grlnlerini satin aldiklari yerlere gtiven duyma dizeyleri

Table 11: Consumer confidence levels in bee products

1 2 3 4 5 X

Ari Uriinleri n % | n % n % n % n %

Market 51 16,6 | 66 | 21,4 75| 24,4 91 29,5 25 8,1 2,91
Bakkal 82 | 266 |89 | 289 |83 26,9 46 14,9 8 2,6 2,37
Ari Yetigtiricileri Birligi 40 (13,0 32| 10,4 55| 17,9 109 | 354 72 | 23,4 3,45
Pazar 71 | 231 | 87 | 28,2 86 | 27,9 52 16,9 12 3,9 2,50
Uretici 10 32 |26 | 84 51 16,6 114 | 37,0 107 | 34,7 3,91
internet 227 | 73,7 | 39 | 12,7 30 9,7 6 1,9 6 1,9 1,45
Yol Kenarlari 167 | 54,2 | 66 | 21,4 54 | 17,5 17 5,5 4 1,3 1,78
TV 246 | 79,9 | 28 | 9.1 23 7,5 5 1,6 6 1,9 1,36

Not:1: Hicbir Zaman, 2: Nadiren, 3: Bazen, 4: Genellikle, 5: Her Zaman
Tlketicilerin genel olarak piyasada satisa sunulan gore tuketicilerin en fazla glvendigi segenek

ari urldnlerini satin aldiklan yerlere given duyma
durumlarini belilemek amaciyla sorulan sorulara
verilen cevaplar Tablo 11'de gorilmektedir. Buna
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“Uretici” (3,91) ve “An Yetistiricileri Birligi” (3,45) iken
en az gluven duyulan segenek “TV” (1,36) segenegi
olmustur.

U. An D. - U. Bee J. 2019, 19 (2): 110-125




ARASTIRMA MAKALESI / RESEARCH ARTICLE

Tablo 12: Tiketicilerin ari Grlnlerine giiven duyma duizeyl

Table 12: Consumer confidence levels in bee products

eri

1 2 3 4 5 6

Ari Uriinleri n % n % n % n % n % n %

Siizme Bal 22 71 53 17,2 81 26,3 108 35,1 39 | 12,7 5 1,6
Petek Bal 21 6,8 53 17,2 82 26,6 | 101 32,8 42 136 | 9 2,9
Polen 46 14,9 | 58 18,8 47 15,3 43 14,0 13 4,2 | 101 | 32,8
Bal Mumu 56 18,2 | 48 15,6 40 13,0 18 5,8 7 2,3 | 139 | 451
Ari SGtd 62 20,1 | 52 16,9 40 13,0 22 71 8 2,6 | 124 | 40,3
Propolis 53 17,2 | 55 17,9 41 13,3 31 10,1 10 3,2 | 118 | 38,3
Ari Zehri 66 214 | 42 13,6 28 9,1 13 4,2 2 0,6 | 157 | 51,0

Not:1: Higbir Zaman, 2: Nadiren, 3: Bazen, 4: Genellikle, 5: Her Zaman, 6: Tiiketmiyor

Tlketicilerin ~ ari UrGnlerine  glven  duyma
dizeylerinin belirlenmesi amaciyla sorulan soruya
verilen cevaplar Tablo 12’de gorilmektedir. Buna
gore tiketiciye en fazla gliven veren ari Grinl “Petek
Bal” en az guven veren ari Grinl ise “Ari Zehri”
olmustur.

Calismanin bu béliminde fark testleri yapiimis ve
degdiskenler fark testleri icin normallik testine tabii
tutulmustur. Test sonucunda arastirma verilerinin
normal dagilim goéstermedigi ve parametrik olmayan
testlerin kullaniimasi gerektigi sonucuna varilmistir.

Tablo 13: Cinsiyet ile tuketicilerin ari Urtinlerini satin alma yerlerine gliven duyma dizeyleri arasindaki farklilk testi

Table 13: Differences between gender and levels of confidence in consumers ' place of purchase of bee products

ifadeler Mann-Whitney U. Wilcoxon W Z Anlamlilik Diizeyi
Market 10596,000 18346,000 -1,090 0,276
Bakkal 11320,000 28340,000 -0,119 0,905
Ari Yet. Bir. 10834,000 27854,000 -0,775 0,438
Pazar 10850,500 27870,500 -0,751 0,453
Uretici 9937,000 26957,000 -2,744 0,006*
internet 10664,500 27684,500 -1,256 0,209
Yol Kenari 10822,000 27842,000 -0,842 0,400
TV 9937,000 26957,000 -2,744 0,006*
*P<0,05

Tablo 13’ de cinsiyete gore tliketicilerin ari Grtnlerini
satin alma yerlerine glven duyma duzeyleri
hakkindaki bilgi duzeylerinin  farklilk gdsterip
gOstermedigi  incelenmistir.  Analiz  sonucunda
“Uretici” ve “TV’ degiskeni icin cinsiyete gore
tuketicilerin ar1 Grtinlerini satin alma yerlerine given
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duyma duizeyleri arasinda farklilik oldugu diger
degdiskenler igin farklilik olmadigi gortlmektedir.

Farklik sebebi ise “Uretici” ve “TV” ifadelerinin
“Erkek” degdiskeninin sira ortalamasinin “Kadin”
degiskenini sira ortalamasindan (Sira  Ort,;
Kadin:146.51, Erkek:166.36) buyuk olmasidir.
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Tablo 14: Yas ile tuketicilerin ari Urlnleri hakkindaki bilgi diizeyleri farklilik testi

Table 14: Age and level of information about consumers bee products test

ifadeler Ki-Kare df Anlamlilik Diizeyi
Siizme Bal 11,740 6 0,068
Petek Bal 10,327 6 0,112
Polen 20,643 6 0,002*
Bal Mumu 13,358 6 0,038*
Ari SGtl 11,250 6 0,081
Propolis 12,627 6 0,046*
Ari Zehri 4,681 6 0,585
*P<0,05

Tablo 14 incelendiginde “Siizme Bal’, “Petek Bal’,
“Ari Suti” ve “Ari Zehri’ ifadelerinin anlamlilk
dizeylerine gore farklilik gdstermemektedir. Kruskal
Wallis H testine gére “Polen”, “Bal Mumu” ve
“Propolis” ifadelerinin ise anlamlilik diizeylerine gore
aralarinda fark oldugu goériimektedir.

“Polen” ifadesinde sira ortalamalarina bakildiginda
“66 ve lzer” yas grubunun sira ortalamasinin diger
yas gruplarina gore daha yiksek (Sira Ort.;18-
25:155.18, 26-33:141.59, 34-41:195.81, 42-
49:142.75, 50-57:217.50,58-65:95.00, 66 ve
Uzeri:254.50) oldugu, “Bal Mumu” ifadesinde “66 ve

tizeri’ yas aralidinda sira ortalamasinin diger yas
gruplarina gére daha disik (Sira Ort.;18-25:154.76,
26-33:143.01, 34-41:190.51, 42-49:157.93, 50-
57:194.83, 58-65: 121.90, 66 ve lizeri:62.50) oldugu
ve  “Propolis” ifadesinin  sira  ortalamalari
incelendiginde ise “66 ve lzeri” yas aralijinda sira
ortalamalarinin digerlerinden daha dusuk (Sira
Ort.;18-25:142.07, 26-33:148.02, 34-41:190.30, 42-
49:146,29, 50-57:182.50, 58-65: 176.00, 66 ve
Uzeri:89,50) oldugu goérilmis ve bu sebeple yasa
gore tilketicilerin ari Grlnleri hakkindaki bilgi
dizeyleri farklilik géstermektedir.

Tablo 15: Egitim durumu ile tiketicilerin ari Grlnleri hakkindaki bilgi dizeyleri farklilik testi

Table 15: Educational status and Information levels of consumers about bee products test

ifadeler Ki-Kare df Anlamlilik Diizeyi
Siizme Bal 16,233 5 0,006*
Petek Bal 12,509 5 0,028*
Polen 15,954 5 0,007*
Bal Mumu 9,489 5 0,091
Ari Sitd 10,953 5 0,052
Propolis 5,130 5 0,400
Ari Zehri 5,586 5 0,349
*P<0,05

Tablo 15de Kruskal Wallis H testine gore “Bal
Mumu’, “An Satd”, “Propolis” ve “Ari Zehri” anlamhlik
dizeylerine goére gruplar arasi fark yoktur. “Siizme
Bal’, “Petek Bal’ ve “Polen” ifadelerinin ise anlamlilik
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dizeylerine gore egitim durumu ile tiketicilerin ari
ardnleri hakkindaki bilgi dizeyleri arasinda farklilk
vardir.
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“Stizme Bal’ ve “Petek Bal' ifadelerinde sira
ortalamalarina bakildiginda egitim dizeyi
“Lisansdsti” olanlarin sira ortalamasinin diger egitim
dizeylerine goére daha yuksek (Sizme Bal Sira
Ort.;ilkokul: 144.13, ilkdgretim:153.64, Lise:139.84,
Onlisans:137.51,  Lisans:140.34,  Lisansist:
178.77), (Petek Bal Sira Ort.; ilkokul: 104.38,
ilkogretim:151.45, Lise:135.23, Onlisans:145.82,
Lisans:144.65, Lisansusti: 174.46) oldugu ve

“Polen” degiskenin sira ortalamalari incelendiginde
ise egitim dlzeyi ‘“ilkokul” olanlarin  sira
ortalamalarinin digerlerinden daha dusuk (Sira Ort.;
ilkokul: 89.88, Iilkdgretim:179.59, Lise:153.56,
Onlisans:145.56,  Lisans:135.564,  Lisansust:
175.49) oldugu gérilmis ve bu sebeple egitim
durumu ile tuketicilerin ari Grinleri hakkindaki bilgi
dizeyleri arasinda fark vardir.

Tablo 16: Egitim durumu ile tiketicilerin ari GrGnlerini satin alma yerlerine gliven duyma dlzeyleri arasindaki farklilik testi

Table 16: The difference between education status and consumer confidence levels in purchasing bee products

ifadeler Ki-Kare df Anlamlilik Diizeyi
Market 12,865 5 0,025
Bakkal 7,401 5 0,192
Ari Yet. Bir. 7,343 5 0,196
Pazar 9,313 5 0,097
Uretici 14,290 5 0,014~
internet 6,732 5 0,241
Yol Kenari 3,411 5 0,637
TV 14,290 5 0,014~
*P<0,05

Tablo 16’da egitim durumuna gore tlketicilerin ari

drdnlerini satin alma vyerlerine glven duyma
dizeyleri hakkindaki bilgi dizeylerinin farkhhk
gOsterip  gOstermedidi  incelenmistir.  Analiz

sonucunda “Uretici” ve “TV’ ifadelerinin egitim
durumuna gore tiketicilerin ari Grinlerini satin alma
yerlerine glven duyma dizelerinin bir farkhlik
gOsterdigi diger degiskenler igin farklilik olmadigi
gOrulmektedir.

”

Farklik “Uretici” ve “TV” ifadelerinin “ilkégretim
degiskeninin sira ortalamasinin diger degiskenlerin
sira ortalamasindan (Uretci ve TV Sira Ort.; llkokul:

123.50, ilkdgretim:182.05, Lise:148.70,
Onlisans:177.36, Lisans:158.16, Lisansustu:
142.12) bayuk olmasindan kaynaklandigi

saptanmistir.

TARTISMA VE SONUG

Bu aragtirmaile tuketicilerin ari Grinlerine iligkin bilgi
dizeylerinin dlgtlmesi ve glven dizeyleri ile satin
alma davraniglarinin arastiriimasi amagclanmistir. Bu

amag dogrultusunda Google Form araciligi ile anket
formu olusturulmustur. Olusturulan anket formu
Tirkiye genelinde tiiketicilere sosyal platformlar
kullanilarak ulastiriimistir. Arastirma sonugclara gore;
ari UrUnleri satin alinirken en fazla etkilenilen kaynak
arkadags-akraba-komsu en az etkilenilen kaynak ise
gazete/dergi reklamlaridir (Tablo 4). Bilinirlik
dizeyleri incelendiginde en bilinen ari Urinu petek
bal, en az bilinen ari Urint ar zehri oldugu
gOrulmustir (Tablo 5). Tiketicilerin en fazla satin
aldigi ve tikettigi ar Grani ise stizme baldir (Tablo
6 ve 7). Tum ar Urtnleri icin en ¢ok tercih edilen
ambalaj cam kavanoz olmustur (Tablo 8).
Tuketicilerin marka tercihlerine bakildiginda ise tim
ari Urtnleri icin markal urdnler tercih edilmektedir
(Tablo 9) ve ari drlnlerini en fazla market ve
uUreticiden satin almaktadir (Tablo 10). Ari trlnlerinin
satin alindi§i yerler arasinda en fazla gulvenilen
kaynak Ureticinin kendisi en fazla glvenilen ar
artind ise petek baldir.

Tuketicilerin ar1 Granleri hakkindaki bilgi duzeyleri ile
yas arasinda yapilan farkhlik testine gére polen ve
propolis, tuketicilerin ari Grlnleri hakkindaki bilgi
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dizeyleri ile egitim durumuna arasinda yapilan
farklilk testinde ise slizme bal, petek bal ve polen
arasinda anlamlilik dizeyine goére farklilik gosterdigi
sonucuna varimigtir. Ari Urdnlerinin satin alindidi
yerlere guven duyma yerlerine glven duyma
dizeyleri, cinsiyete goére Uretici ve TV, yasa gore
market, egitim durumuna gore Uretici ve TV farlilik
gOstermektedir.

Ari Grtinlerinin bilinirligi ve satin alma sikhidini ortaya
koyan calismalarda (Boliktepe ve Yilmaz, 2008;
Niyaz ve Demirbas, 2017) tuketicilerin en bilinen ari
Urtnindn  bal oldugunu ortaya koyulmus fakat
stzme bal ve petek bal ayrimi yapilmamistir.
Tlketicilerin  bal satin alma davranis ve
aliskanliklarini etkileme sirecinde markanin énemini
belirlemeye yonelik bir arastirma (Boliktepe ve
Yilmaz, 2006) ile katilimcilarin g¢ogunlugunun
markali ari GUrtnleri tercih ettigi, ari Grlnlerini ise
siklikla Ureticinin kendisinden satin alindigini ortaya
koymustur. Bu ydnuyle yapilan bu galisma literatir
ile  uyusmaktadir. izmir ilinde tiketicilerin ari
drtinlerine yonelik tercihleri ve tiketim durumunun
arastirildigi ¢galisma (Baki vd., 2014) ile tlketicilerin
ari Urdnlerini satin alirken guvenilir satici tercih
ettikleri ve ambalajsiz arn Urlnlerine gére ambalajli
ari drtnlerinin daha fazla tercih edildigi sonucuna
varilmigtir. Diger calismada (Tunca vd, 2015;) ise
tlketicilerin en iyi bildigi ari Grininin bal oldugunu
ortaya koyarak yapilan c¢alisma ile benzerlik
gOstermistir. Fakat ari Urdnlerinin en fazla satin
alindigi yerler market ve pazar olarak belirlenmis ve
calisma ile farklilik gdstermistir. Niyaz ve Demirbas
(2017) tarafindan ydratilen calisma ile en ¢ok ari
ardnlerinin satin alindigi yerlerin Ureticinin kendisi ve
ari yetistirici birliklerinin oldugu belirtilmistir.

Arastirma  bulgulari
degerlendirmelerden
Onerileri yapabiliriz.

kapsaminda bu
sonra asagidaki

genel
somut

o Tuketicilerin ar1 Grtnlerini satin almada etkisi olan
kaynaklarin ézellikle de TV reklamlarinin dogal
bal sdylemi kapsaminda satisa sunduklari ve
fiyat bakimindan normalden ¢ok dusuk fiyat
vermeleri sebebi ile Ureticilerin pazarlama ve
satis konusunda problemlerle karsilagsmalarina
sebebiyet verdiginden ilgili kurum ve kuruluslar
bu konuda calisma yaparak Uretici ve tiketiciyi
korumaya ydnelik ¢caligsmalar yapmalidir.

e Gorev tanimi kapsaminda aricilik ve ari Grtinleri
olan kurumlarin siizme ve petek bal dahil olmak
Uzere diger ari urlnleri konusunda tlketicileri
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bilgilendirme ve bilinglendirme  konusunda
calisma yapmalidirlar.

e An drlnleri tiketiciler tarafindan siklikla gida
urind olarak kullanilmasi sebebiyle 6zellikle
apiterapi olarak bilinen ve ari Urdnlerinin saglik
arind olarak kullaniminin  yayginlastiriimasi
amaci ile bu Grinlerin satisini gergeklestirenlerce
gida Urdnu olarak kullaniimasi disinda kullanim
alanlart  ve  sekilleri  konusunda tiketici
bilinglendirilmelidir.

e Arn drdnlerinin satici-alici iletisimi icin guven
saglanmali  ve iki tarafin c¢ikarlan da
gOzetilmelidir. Bu amag¢ dogrultusunda uretici
markalagsmaya tesvik edilmelidir.

e Uretici ve ar Urini satigi  yapanlar
bilinglendiriimeli  ve an  Urlnleri  satis
gerceklestirenler tarafindan ambalajlamada cam
kavanozlarin tercih edilmesi saglanmalidir.

e Ar  dUrlnlerin  markalastirilarak  tiketiciye
ulastirimasi konusunda ¢alismalar yapilmali ve
bunun icin ari Ureticileri drgUtlenmelidir.

e Ari Urdnlerinin masteri ve tiketicilere ulastiriimasi
asamasinda énem arz eden dagditim kanallari ari
birlikleri, kooperatifler ve kamu kurum ve
kuruluglarinca denetlenerek saglkl  dagitim
saglanmalidir.

e Turkiye bal Uretimi bakimindan diger ulkeler ile
karsilastinldiginda ilk siralarda yer almasina
ragmen Kisi basina tiketim 650 gr. ile sinirl
kalmistir. Kisi basina disen bal tlketiminin
arttinlmasina yoOnelik calismalar yapilmasi da
diger 6nemli bir konudur.

Ulkemizde ari ve ari drinleri ile ilgili literatr
incelendiginde ¢alismalarin sayica oldukca fazladir.
Fakat tuketicilerin ari  drdnlerini  satin  alma
davraniglarinin incelenmesine yoOnelik ¢alismalarin
sayisl oldukga azdir. Bu galismalarda konuyu farkli
bakis acilari ile ele almigladir. Bollktepe ve Yilmaz,
(2008) ari1 Grtnlerinin bilinirligi ve satin alma sikhgini;
Niyaz ve Demirbas (2017) ise ar Urunleri
tlketicilerinin genel 6zellikleri ve tiketim tercihlerini
arastirmiglardir. Son zamanlarda ari Urinlerine
yobnelik basinda ¢ikan haberlerde bir gliven sorunu
oldugu tartismalari yapilmakta ve bu baglamda
tuketicilerin ari  Urunlerine ydnelik satin alma
davraniglari ve bilgi ve guven duzeylerinin
aragtirimasi  é6nem kazanmistir. Bu baglamda
calisma bu yoOnuyle literatire katki saglayarak
onemli bir boslugu dolduracaktir.

Sunulan galisma, kapsami bakimindan 6n ¢alisma
niteliindendir. 2018  Mayis-Temmuz  aylar
araliginda yapilan anket ¢alismasi ile elde edilen

U. Arn D. - U. Bee J. 2019, 19 (2): 110-125



ARASTIRMA MAKALESI / RESEARCH ARTICLE

sonuclarin daha fazla katilimci ile kapsaminin
genisletilerek yeniden yapilmasi sonuglarin daha
anlamli olmasini saglayacaktir. Bu sebeple daha
genis zaman araliginda ve daha fazla katihmci ile
¢alismanin yeniden yudritlilmesi literatlire katki
saglayacaktir.  Diger taraftan calismada guven
dizeyleri belirlenirken glven ve guvensizligin
nedenleri arastirlmamistir, bu konu da ayrn bir
¢alisma konusu olarak planlanabilir.
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0z
Bu ¢alisma ile Turkiye’nin Giineydogu Anadolu Bélgesi’nden 23 adet bal 6rnegi toplaniimis ve bitkisel

kokenleri tanimlanmak iizere arastirnimistir. Mikroskobik analiz sonuglarina gore, 27 bitki familyasina
ait 24 taksonun polenleri teshis edilmistir.

Melissopalinolojik analiz sonucunda; 21 bal 6rnegi multifloral (karisik ¢igek bali) ve iki tanesi ise
unifloral (Myosotis bali) olarak tanimlanmistir.

Mikroskobik analizin ikinci basamagi olarak, 6rneklerin 10 gram baldaki toplam polen sayilari (TPS1o0)
hesaplanmig ve bu degerlerin 1 117 ile 82 005 arasinda oldugu tespit edilmistir.

Anahtar Kelimeler: Glineydogu Anadolu, Bal, Melissopalinoloji, TPS10

ABSTRACT

In this study, 23 honey samples collected from South-Eastern Anatolia Region of Turkey were
investigated to identify their botanical sources. According to the microscopic analysis results, pollen
grains identified belong to the 24 taxa of 27 plant families.

As a result of melissopalynological analysis, 21 of the honey samples are characterized as multifloral
and two of them are as unifloral (Myosotis honey).

As the second step of the microscopic analysis, the total pollen number of in 10 grams honey (TPN+1o)
of the samples were calculated and it was observed that the values were vary between 1 177 and 82
005.

Key words: South-Eastern Anatolia, Honey, Melissopalynology, TPN1o
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GENISLETILMiS OZET

Giris: Turkiye’nin gerek iklim Ozellikleri gerekse bitki gesitliligi bakimindan icerdigi yedi cografik bolgesi de
aricilik i¢in oldukga yiiksek potansiyele sahiptir. Genglerin ve kadinlarimizin da bu konuda istihdamina yénelik
calismalar ve tesvikler Turkiye'nin ¢esitli bolgelerinde yapilmaktadir. Turkiye icin dnemli bir pazar olan aricilik
sektoru 6zellikle Dogu Anadolu Bdélgesi'nde kirsal kalkinma i¢in dnemli bir is koludur.

Tarkiye’de Uretilen ballar bitkisel igerik bakimindan ¢ok gesitlilik gdstermekte olup, bunlar arasinda tggul ball,
narenciye bali, kestane bali, ormanguli bali, yayla bali ve salgi ballari sayilabilmektedir. Cogu yéremizde
kendine has ve Un yapmis ya da markalasmig bal Uretimleri mevcuttur. Ancak Ulkemizde Uretilen ballara ait
yapilan ¢alismalar genellikle yore bazinda olmayip, Turkiye’nin farkh bélgeleri’nden toplanilan ballar izerinden
gerceklestirilmisti. Bunun yaninda, Ulkemiz ballar ile ilgili yapilan g¢alismalarin ¢ogunlugu, ballarin
fizikokimyasal karakterize edilmesine yonelik olmustur. Yani ¢alisilan ballarin bitkisel kokeni melissopalinolojik
analizler ile tanimlanmadan fizikokimyasal analizlerine dayali ¢calismalar yapilmaktadir. Dolayisiyla tam bir
karakterize etme gergeklestirilememektedir.

Gere¢ ve yontem: Bu calisma ile daha 6nce detayli olarak c¢alisiimamis olan Turkiye’nin Dogu Anadolu
Bdlgesi'nde bulunan Sirnak il’ne ait 23 bal 6rnegdi incelenmistir. Analizler melissopalinolojik agidan nitel ve
nicel olarak gergeklestiriimistir.

Bulgular: Ornekler nitel agidan incelendiginde, analiz edilen 23 bal 6rneginin bitkisel kékeni olarak gogunlukla;
Asteraceae, Apiaceae, Berberidaceae, Betulaceae, Boraginaceae, Brassicaceae, Campanulaceae,
Caryophyllaceae, Caprifoliaceae, Chenopodiaceae, Cistaceae, Convolvulaceae, Dipsecaceae, Fabaceae,
Fagaceae, Geraniaceae, Lamiaceae, Liliaceae, Malvaceae, Plantaginaceae, Poaceae, Polygonaceae,
Ranunculaceae, Rosaceae, Rubiaceae, Rutaceae ve Salicaceae familyalarina ait bitki taksonlari tespit
edilmistir. Dominant oranda sadece Boraginaceae familyasina ait Myosotis sp. taksonuna ait polenlere
rastlaniimistir. Apiaceae, Berberidaceae, Caryophyllaceae, Fabaceae, Lotus sp., Onobrychis sp., Plantago
sp., Rosaceae, ve Trifolium sp. taksonlarina ait polenlere ise bazi Orneklerde sekonder oranlarda
rastlaniimigtir.

Nicel analiz kisminda ise; incelenen bal 6rneklerinin 10 graminda bulunan toplam polen miktarlari hesaplanmis
ve polence zenginlik dizeyleri gézlemlenmigstir. Bu degerlerin 1 177 ila 82 005 aralidinda degisiklik gdsterdigi
tespit edilmistir. En dusik deger Beytlissebap ilgesinin Yesildoz koylnden toplanan A16 6&rnedinde
g6zlemlenirken en yiksek deger ise yine Beytlissebap ilgesinin Toptepe Kéyl’'nden toplanan A22 érneginde
gdzlemlenmistir.

Her iki drneginde nitel melissopalinolojik analiz sonuglarina bakacak olursak benzerlik géstermekte olup;
Onobrychis sp. taksonuna ait polenlere sekonder oranda rastlaniimistir.

Sonug¢: Calisma sonucunda yére ballarinin gogunlugunun karisik gigek bal oldugu, yani baskin olark tek bir
nektar kaynagindan degil cok sayida farkl bitkilerden kaynaklandigi gézlemlenmistir. Orneklerden iki tanesinin
ise Myosotis ball oldugu tespit edilmistir. Bu iki bal ise unifloral olarak nitelendirilmistir. Myosotis bali olarak
nitelendirilen A7 bali; Beytlugsebap ilgesinin Akarsu kdyiinden, A8 dérnegi ise yine Beytlssebap ilcesinin
Besagacg kdyl’'nden toplanmistir.

Bu sonuglar, Sirnak ballari ile ilgili yapilacak olan ileriki calismalara 1sik tutabilecek niteliktedir ve yéreden elde
edilebilecek Myosotis ballari ile Ulke pazarina yeni bir Urin girdisi saglanabilecegi disunulmektedir.

INTRODUCTION The content and quality of honey shows varieties
according to the climatic conditions, the
environmental temperature, the botanical source
that bees prefer to collect nectar, honey bees
species, harvesting and storage conditions (Alvarez-
Suarez et al. 2010). Also its colour has a wide range
of spectrum, including white, amber, red, brown and
almost black (Ndife et al.,2014). The taste, smell and

Honey is described as ‘“the sweet substance
produced by honeybees from the nectar of blossoms
or from secretions on living plants, which the bees
collect, transform and store in honey combs” (Codex
Alimentarius Commission, 2001).
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color of honey changes according to the nectar of
flowers collected by bees. Its flavour and texture also
vary owing to the botanical source (Alvarez-Suarez
et al. 2010).

The most known biological activity of honey is its
antimicrobial effect. Besides antimicrobial activity,
honey has been found to contain significant
biological activities, especially antioxidant activity
(Bogdanov et al. 2008).

Melissopalynological analysis is a type of method
that investigate the pollen grains and spores in
honeys to determine the source of honey. It can give
information about the botanical and geographical
sources of the sample (Kaya et al. 2005).
Microscopical analysis of honey is based on the fact
that the raw materials of honey (nectar and
honeydew) have certain constituents which remain
identifiable in the ripe honey. For the nectar, these
constituents are generally pollen grains from the
plants producing the nectar. For the honeydew,
these constituents are usually fungus spores and
hyphae that come from the forest trees (Lieux 1972).

From the honey types, monofloral honeys, that are
originated from dominantly one plant species, are
most attractive compare to the multifloral honeys. It
is possible to determine their origin from the
dominant pollen grains by microscopic investigation.
Besides this, multifloral honeys are originating from
the nectar of several plant species (Barth 2004).
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Studies in Turkey identified flowering plants
containing nectar through pollen analysis in honey
samples were started with Quistani (1976), the first
research for the pollen analysis of Turkish honey.
Sorkun and Yulug (1984), investigated the honey
samples from Erzurum, Guir (1993), investigated
Elazi§ honey, Kaplan (1993), Konya honey, Turker;
(1993) Gumushane honey, Silici (1995), Antalya
honey, Yilmaz (1969), izmit honey, Kemanci (1999),
Marmaris honey, Mercan et al. (2007), honey
samples from izmir, Sivas Afyon and Mugla. Also
Sorkun and Dogan (1995), Can et al. (2015) were
investigated the honey samples from various regions
of Turkey by melissoplaynological analysis.

By this study we aimed to determine botanical
sources of some honey samples collected from
Sirnak city located in South-Eastern Region of
Turkey, by melissopalynological analysis.

MATERIALS AND METHODS

23 honey samples were collected from Sirnak city
which is located in South-Eastern Region of Turkey
in 2017.

Seven of them were collected from the village
Toptepe, seven from Yesiléz, four from Akarsu
village, one sample each from Besagag, Bogazéren
and Sdgutge villages and two samples from Uludere
(Figure 1, Table 1).

Figure 1. The location of Sirnak city (This map prepared with ArcGIS pro 2.2)
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Table 1. The collection areas of the honey samples

Lattitude Longitude City Location-

Sample Numbers

A1, A11, A17, A19, A20, A22,

37,4652000 42,39 Sirnak Beytussebap-Toptepe Village  A23,
2
37,6980194 43,431 Sirnak Beytlissebap-Yesildz Village A2, A4, A9, A14, A16, A18, A21,
3
37,6338500 43,27 Sirnak Beytlilsebap -Akarsu Village A3, A5, A7, A15,
4
37,4679556 43,24 Sirnak Beytlissebap -Besadac Village A8
5 Beytlissebap Bogazdren
37,5280833 43,00 Sirnak Village A6
6
37,5904278 43,23 Sirnak Beytlilsebap Sogltce A12
7 Uludere
37,4269333 42,88 Sirnak Uzungegit Plateau A10, A13
Melissopalynological Analysis
Preparation of honey samples for qualitative and RESULTS

quantative  melisopalynological analysis was
performed by Louveaux et al. (1978). Stock honey
sample was well stired and 10 grams of it was
weighed in a centrifuge tube. Then 20 ml distilled
water was added and to melt down the honey, tube
was left for 10-15 minutes in a water bath of 45°C.
The mixture was centrifuged in 3500 rpm for 45
minutes. After centrifugation, the supernatant was
poured and from the residual sediment slides were
prepared by using glycerine gelatine with basic
fuchsin. Then the slides were investigated under the
microscope. The classification of Zander (1935) was
used in this study to indicate pollen and associated
nectar source: dominant pollen (over 45%),
secondary pollen (16-45%), minor pollen (1-15%);
trace pollen (less than 1%).

The total pollen number in 10 grams honey (TPN1o)
of all samples was calculated according to the
method described by Moar (1985). The honey
samples (10g) were classified according to total
pollen number (TPN1o) as Group I: TPN<20000;

Group Il:  20000<TPN<100000; Group |lIl:
100000<TPN<500000; Group IV:
500000<TPN<1000000 and Group V:

TPN>1000000 (Maurizio 1975).
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According to the microscopic analysis results, pollen
grains were identified belong to the taxa of
Asteraceae, Apiaceae, Berberidaceae, Betulaceae,
Boraginaceae, Brassicaceae, Campanulaceae,
Caryophyllaceae, Caprifoliaceae, Chenopodiaceae,
Cistaceae, Convolvulaceae, Dipsecaceae,
Fabaceae, Fagaceae, Geraniaceae, Lamiaceae,
Liliaceae, Malvaceae, Plantaginaceae,
Polygonaceae, Ranunculaceae, Rosaceae,
Rubiaceae, Rutaceae, Salicaceae. The microscopic
analysis results of the honey samples are given in
Table 2. With regard to Zander’s classification;
pollen grains belong to the Berberis sp., Onobrychis
sp., Trifolium, Plantago taxa and Apiaceae,
Caryophyllaceae, Fabaceae, Rosaceae families
were found in secondary ratios. Besides this only
pollen of Myosotis sp. was found in dominant ratio in
investigated two samples with high ratios (72.77%-
80.63%) owing to higher pollen producing potential
of Myosotis (A7, A8) (Fig. 2,3,4).

The TPN1o values are vary between 1 177 and 82
005. According to the Moar (1985); 9 of 23 samples
are included in group Il, 14 of total are in group |
(Table 2).
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ARASTIRMA MAKALESIi / RESEARCH ARTICLE

Table 2. Microscopic analysis results of honey samples (for samples A1-11) (D> 45%, S:16-45%, M:1-15%, T<1%).

Plant Family Plant taxa A1 A2 A3 A4 A5 A6 A7 A8 A9 A10 A11
Asteraceae M M M M
Centaurea sp. M T
Taraxacum sp. M
Apiaceae M M S M M M
Daucus sp. T
Berberidaceae M S S M T T S M M
Boraginaceae M M M T
Cerinthe sp. M
Heliotropium T
sp.
Myosotis sp. M M M D
Brassicaceae T M
Campanulaceae M M M M M
Caryophyllaceae T M M M M
Caprifoliaceae Scabiosa sp. T T
Cistaceae T M T M
Fabaceae S M M M M S S M S
Astragalus sp.
Vicia sp. T M
Lathyrus sp
Lotus sp. T T
Onobrychis sp. M M M S
Trifolium sp. M M M S S S M M S
T. pratense M
Fagaceae Ciztt?‘:laea T
Geraniaceae T T
Lamiaceae M M T M M
Teucrium sp. M T
Liliaceae M
Malvaceae M
Plantaginaceae
Plantago sp. T M M M M M S
Poaceae M M T T T
Polygonaceae Rumex sp. T
Ranunculaceae M M
Rosaceae M M M M M M S M
Sanguisorba M
sp.

Uludag Aricilik Dergisi — Uludag Bee Journal 2019, 19 (2): 126-135
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Rubiaceae
Galium sp. T T M T
Salicaceae Salix sp. M M M M M T
TPN 10 values 27009 21985 15713 9666 12410 21244 14890 12539 6322 2133 38 664
Plant Family Plant taxa A12 A13 A14 A15 A16 A17 A18 A19 A20 A21 A22 A23
Asteraceae M M M M M M M M M
Centaurea sp. T M
Taraxacum sp. T T
Apiaceae M S M M M T M
Daucus sp. M T
Berberidaceae S M M M M
Betulaceae M
Boraginaceae M M
Alkanna sp.
Echium sp. T T M M M
Cerinthe sp. T
Heliotropium sp. M
Myosotis sp. T
Brassicaceae T M M M T
Campanulaceae M T T
Caryophyllaceae S T M T T
Caprifoliaceae Scabiosa sp.
Chenepodiaceae M
Cistaceae T M T
Convolvulaceae M
Geraniaceae M M T
Dipsacaceae
Fabaceae M M S S S S S S S
Astragalus sp. M
Vicia sp. T
Lathyrus sp
Lotus sp. M T M M S M M
Medicago sp. T
Onobrychis sp. M M S M S M M S M S S
Trifolium sp. M M M M
T. pratense T
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M M M M M M M
Teucrium sp. M T M M M
T M
T
Plantago sp. M T M M M M M M M
T M M M
Rumex sp. T
M M
M M T M M M M T M
Galium sp.
M T
Salix sp. M M M M M M M M

2071 3314 55833 17972 1177 5029 3945 7000 48330 61411 82005 39168

Figure 2. Microphotograph of Trifolium sp. pollen grain(X400)

Figure 3. Microphotograph of Berberis sp. pollen grain (X400)
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Figure 4. Microphotograph of Myosotis sp. pollen grain(X400)

DISCUSSION

Turkey has a rich flora and suitable climatic
conditions for beekeeping and producing high quality
bee products. Especially the Eastern parts of Turkey
exhibits a high diversity of plant species. Owing to
plant species richness of the country, honeys
produced in Turkey have really high quality that
represent so many nectar source in it.

As a result of melissopalynological analysis, only two
of the investigated of 23 honey samples were found
as unifloral that is sourced dominantly from
Myosostis nectar. The other 21 samples were
evaluated as multifloral honey that are mostly
sourced from nectar of Berberis sp., Onobrychis sp.,
Trifolium sp., Plantago sp., Apiaceae,
Caryophyllaceae, Fabaceae, Rosaceae plant taxa.

According to the previous studies, it is the first
investigation about botanical origin of honey which
are produced in Sirnak. We observed that there is no
any detailed information about botanical source of
honey samples of Sirnak city. Generally the
researches are about the different locations of
Turkey.

There are so many researches about Turkish honey
(Yilmaz and Yavuz, 1999; Kiiglk et al., 2007; Cengiz
et al.,, 2018) but they are mostly based on
physicochemical analysis and not comprise a
specific location as we done.

Can et al. (2015) analyzed melissopalynological and
physico-chemical properties of sixty-two honey
samples from the regions of Aegean, Marmarean
and Black Sea of Turkey. They found 11 unifloral
honeys  (chesnut, heather, chaste tree,
rhodondendron, common eryngo, lavender,
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Jerusalem tea, astragalus, clover, acacia), two
different honeydew honeys (lime and oak), and 7
different multifloral honeys. The samples of their
study showed that physico-chemical and biological
characteristics of honeys are closely related to floral
sources, and dark colored honeys evaluated as oak,
chesnut and heather, having high therapeutic
potential.

Kaya et al., 2005 investigated the 13 floral honeys
from various regions of Turkey (Kirklareli, Marmaris,
Manisa, Yozgat, Cankiri, Bolu, Balikesir, Aydin,
Bartin, Elazi§, Tekirdag, Rize ). They found one
unifloral honey and 12 multifloral honeys. Pollen
have been identified belonging to the 86 taxa. The
dominant group of pollen grains consisted of:
Hedera helix, Gossypium, Trifolium, Sophora,
Rhododendron, Castanea sativa, Peganum harmala
and Helianthus.

Mercan et al. (2007) investigated the honey samples
from izmir, Sivas, Afyon, Mugla and found
Chenopodiaceae pollen grains as dominant in izmir,
Anthemis, Papaver, Rumex, Trigonella, Onopordum,
Umbelliferae  in  Sivas, Erica, Centaurea,
Chenopodiaceae, = Amaranthaceae, Helianthus
annus in Afyon, Erica, Umbelliferae in Mugla.

Yilmaz and Kifrevioglu (2001) investigated honey
samples from South-Eastern Anatolia but they
studied chemical properties of the samples. They
don’t give any information about the botanical
sources of honey from this region.

Cam et al. (2010) investigated, 30 honey samples
from Ankara city markets. They identified pollen
grains belong to the 46 taxa. The pollen grains of
Fabaceae, Aceraceae, Boraginaceae, Poaceae,
Asteraceae, Apiaceae, Caryophyllaceae, Rosaceae,
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Hedysarum, Brassicaceae, Fagaceae as dominant
and secondary while the pollen grains of Plantago,
Cistaceae, Geraniaceae, Cucurbitaceae, Liliaceae,
Caryophyllaceae, Rumex, Plantaginaceae, Echium,
Campanulaceae, Salicaceae, Chenopodiaceae,
Lamiaceae, Ericaceae identified as the minor group.

Compare to the previous researches, we observed
that, there is no any data about Myosotis honey for
Turkey. So this can be the first record for the
Myosotis honey for Turkey. Besides this, the
investigated multifloral honey samples show similar
pollen contents with the other plateau honeys of
Turkey that are sourced from any other region of
Turkey.

This research can be helpful for future researches
about any investigations of honeys (physicochemical
etc.) from South-Eastern of Turkey.

CONCLUSION

Melissopalynological analysis is important to qualify
and characterize the honey samples according to
their botanical sources and also reflects the plant
spectrum of the location that honeys collected. It also
gives information about the hygiene and adulteration
of the honeys.

Sirnak is a favorable location for beekeeping. Its
flora comprises various plant species that have
nectar potential for honeybees. Owing to the pollen
analysis of honey samples from Sirnak, the plant
spectrum of the region was reflected. The results are
overlapping with the flora of Sirnak (TUBIVES,
2019).

As a result we can say that this research is the first
detailed melissopalynological investigation about
Sirnak honeys. According to the results, the samples
show mostly multifloral honey characteristics. That is
derived from so many botanical sources and there is
no any dominant nectar source. Only two of them
evaluated as unifloral honeys. So, they derived from
mostly from one species.
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ABSTRACT

This study aims to model the relationship between honey quality and honey purchasing. To reach the
aim of this research honey consumption patterns are investigated. The location of the study was
Kirklareli and the convenience sampling method was used. Data were collected by questionnaire
method. Structural equation modelling with partial least squares method was used to identify the
relationship between honey quality and purchasing. A significant relationship was found between
honey quality and honey purchasing, but the honey quality perception of the participants showed a
different outcome. Brand names and warrantees on the labels had no impact on honey quality
perception. This finding indicates that there is a very unique approach that honey marketers should
be taking when it comes to selling honey.

Key words: Honey Consumption, Honey Quality, Honey Purchasing, Honey Marketing

oz

Bu calisma, bal kalitesi ile bal satin alimi arasindaki iligkiyi modellemeyi amacglamaktadir. Bu
arastirmanin amacina ulagsmak i¢in bal tliketim yapilan da gosterilmistir. Calismanin evreni
Kirklareli'dir. Kolayda érnekleme yontemi kullanilmigtir. Veriler anket yontemi ile toplanmistir. iligkiyi
tanimlamak igin kismi en kiiglik kareler yéntemiyle yapisal esitlik modellemesi kullanilmigtir. Bal
kalitesi ile bal satin alimi arasinda anlaml bir iligki bulunmustur ancak katilimcilarin bal kalitesi algilar
farkh yapilar géstermigtir. Etiketteki garantilerin ve marka isimlerinin bal kalitesi algisinda yeri yoktur.
Bu bulgu bal pazarlamacilarina ¢ok farkl bir yaklagimi igaret etmektedir.

Anahtar Kelimeler: Bal tiketimi, Bal Kalitesi, Bal Satin Almasi, Bal Pazarlamasi

GENISLETILMiS OZET

Amag: Bal ¢cok dnemli ve vazgecilmez bir gidadir. Gerek lezzeti i¢in, gerekse tadi veya gerekse verdigi saglik
icin tercih edilebilir. Balin kalitesi bal satin alinmasinda énemli bir belirleyici olabilir. Bu gergcevede galismanin
amaci bal kalitesi ile bal satin alimi arasindaki iliskiyi ortaya koymaktir. Bdylelikle algilanan bal kalitesinin bal
satin alma Uzerindeki etkisi daha net anlagilabilecektir. Arastirma su sorulari sormaktadir:

Bal tiketim yapisi nasildir?

Bal kalitesi nasil algilanmaktadir?

Bal satin aliminda nelere dikkat edilir?

Bal kalitesi ve bal satin alma iligkisi nasildir?

Bal kalitesi ve bal satin alma iliskisine gore ne tur pazarlama yenilikleri veya guncellemeleri
gerekebilir?

* & & o o
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Literatiir aragtirmasi: Calismanin amacini iceren bagka bir literatir galismasina rastlanmamistir. Gerek bal
tiketimini, gerek bal satin alimini ve gerekse bal kalitesini betimsel istatistiklerle inceleyen eserler literatirde
gorulmustir. Bu calisma her ne kadar Olgeklerini baska bir arastirmadan almis olsa da, kaynak o6lgegin
alinildidi arastirmadan da farkh olarak bal kalitesi ve bal satin alinmasi arasindaki iliski modellenmistir.
Literatur, aricilarin pazarlama bilgisinin eksik oldugunu ve aricilarin pazarlama ¢abalarindan uzak oldugunu
gostermistir. Bu nedenle, bal kalitesinin bal tiketiminde bir pazarlama faktoéri olarak arastiriimasi énemlidir.
Bir pazarlama faktoru olarak bal kalitesinin markalarla iliskisi de incelenebilir.

Yoéntem: Arastirmanin evreni Kirklareli'dir. Kirklareli’de kolayda &érnekleme ydntemi ile 271 katilimciya
ulasiimistir. Verilerin toplanmasi i¢in anket yontemi kullaniimigtir. Arastirmada tanimlayici istatistikler ile bal
tuketimi drneklem cercevesinde ortaya konmustur. Bal kalitesi ve bal satin alma iligkisini ortaya koymak icin
Arvanitoyannis ve Krystallis’in (2006) arastirmasindan élgek alinmigtir. Yine érneklem cercevesinde bal kalitesi
ile bal satin alimi iligkisinin ortaya konmasi i¢in kismi en kiguk kareler ydntemi ile yapisal esitlik modellemesi
analizi gerceklestirilmistir. Kismi en kic¢lk kareler ydontemi ile yapisal esitlik analizi yapilmasi istatistiksel bir
durum ortaya koymaktadir. Bu durum da parametrik analizler icin gerekli varsayimlarin saglanmasi ihtiyacinin
kalmamasidir. Analizde bootstrapping de yapilmistir. Bootstrapping érneklem ile ilgili problemler varsa birgok
yapay Orneklem olusturarak bu problemleri gidermektedir. Bu analizler icin SPSS 20 ve Smart PLS 2.0
kullaniimigtir.

Bulgular ve sonug: Bal kalitesi ile bal satin alimi arasinda anlamli, gtvenilir ve gecerli bir iligki tespit edilmistir.
Bal kalitesi bal satin alimini 0,452 kuvveti ile etkilemektedir. Ancak bal kalitesi lgegi orijinal 6lcekteki halinden
farkl hale gelmistir. Oyle ki bal kalitesi 6lgegi orijinal halinde marka ismi ve etiketteki garantiler ile ilgili iki
degdiskeni icermektedir. Ancak modelleme yapildiginda marka ismi degiskeni ile etiketteki garantiler degiskeni
cikarilmak zorunda kalinmistir. Bu durumda da 6nemli bir bal kalitesi yapisi algisi ortaya cikmistir.
Orneklemdeki tiiketiciler bal kalitesinin bir gdstergesi olarak etiketteki garantileri ve marka isimlerini
gormemektedirler. Bu yapiya uygun ya da bu yapiyl degistirebilecek talep yonetimi calismalar bal
pazarlamacilari agisindan buyulk firsatlar sunabilir. Talep yénetimi isletmenin pazarlama karmasinda talebe
gore degisikler yapmasi manasina gelir. Burada talep yonetimi agisindan daha énce denenmemis, yenilik
getirecek (6rnegin guvenilirligi ve/veya sifayl 6n plana ¢ikarabilecek) bir pazarlama uygulamasina ihtiyac
oldugu isaret edilmektedir.

INTRODUCTION

Honey is a very important food product. As a

relationship between honey quality and honey
purchasing. This article aims to picture honey

product, honey has been a controversial subject in
Turkey. This controversy has led honey producers
and marketers into a difficult situation. This situation
can be summarized as pricing and quality problems.
Some branded and unbranded honeys are sold with
high prices. Hence consumers are not able to
understand which branded or unbranded honeys
have quality. In addition to this some branded or
unbranded honeys include additives to lower the
costs. Therefore consumers are unable to
understand which honey has real ingredients or
additives. Most of the honey that is produced by
beekeeping industrial firms process honey but surely
consumers may select untouched (raw, natural,
pure) honeys. Then consumers try to use prices as
a quality indicator but prices can also be deceitful. In
this context there emerge some questions. These
are how honey consumers consume honey and what
their quality perception of honey is and if there is a
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consumption and model the relationship between
honey quality and honey purchasing in
Kirklareli/Turkey.

There is a very limited academic literature about
honey consumption in Turkey. Also there is almost
no academic literature about honey quality in Turkey
on marketing basis. Yalgin and Biylkbay (2015)
studied organic production capacity of honey and
other bee products in Tokat. Kizilaslan and Adiguizel
(2012)  studied beekeepers’  organizational
commitment to beekeepers’ union. Soégut et al.
(2019) wrote beekeepers’ activities in Bingdl.
Ceyhan and Canan (2017) studied the economical
state of beekeepers in Turkey.

Sayih (2013) investigated consumers’ honey usage
in Tokat. Boluktepe and Yilmaz (2006) stated that
brand has no significant relationship with honey
consumption in Turkey. Soylu and Silici (2018)
researched university students honey consumption.

U. Arn D. - U. Bee J. 2019, 19 (2): 136-142



ARASTIRMA MAKALESI / RESEARCH ARTICLE

In their study Soylu and Silici (2018) found out that
visualization and price has no effect on honey
consumption but brand has some effect on honey
purchasing. In comparison with Boliktepe and
Yilmaz's (2006) research and Soylu and Silici’s
(2018) research, one can say that brand of honey
has only effect on young people. Burcu and Bal
(2018) indicated organizational marketing problems
of beekeepers. In their study, they showed that
marketing knowledge is a lack and beekeepers are
far from marketing efforts. Therefore it is needed to
research honey quality as a marketing factor in
honey consumption. As a marketing factor, honey
quality’s relationship with brands also shall be
studied.

MATERIALS AND METHODS

Onward part of the study sample, scale, hypothesis
and analysis method of the research are included.
The universe of this study is Kirklareli. Kirklareli is a
border city of Turkey to Bulgaria. Kirklareli is a
neighbour city to istanbul located in Marmara Prov-
ince. Sampling method is convenience sampling.
Material of the research is questionnaire. Data were
collected by face-to-face questionnaire method in
2019. The sample consists of 271 participants. All
the questions except the ones that revealed the
demographic characteristics in the survey form were
asked with Likert scale with 5 categories. Honey
quality and honey purchasing scales were taken and
adapted from Arvanitoyannis and Krystallis’s (2006)
research. The variables/items wused in the
questionnaire are below with their legend:
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*  Honey Quality

In my opinion Colour indicates quality in Honey.
(HQ1)

In my opinion Thickness indicates quality in Honey.
(HQ2)

In my opinion Aroma indicates quality in Honey.
(HQ3)

In my opinion Taste indicates quality in Honey.
(HQ4)

In my opinion Warrantees on the Label indicate
quality in Honey. (HQ5)

In my opinion Brand Name indicates quality in
Honey. (HQ6)

=  Honey Purchasing

| purchase honey for health. (HP1)

| purchase honey for its deliciousness. (HP2)
| purchase honey for its general quality. (HP3)

The hypothesis of the research is that there is a
significant relationship between honey quality and
honey purchasing.

The demographic data were analysed by SPSS 20.
The analysis method is structural equation modelling
by partial least squares (PLS). SmartPLS 2.0
software was used to model the relationship (Ringle
et al. 2005). The data does not fulfil parametric
assumptions. SmartPLS 2.0 software performs
bootstrapping to solve sampling problems and
calculate t-values. The sample is 271 so
bootstrapping is an added value. The software is not
subject to parametric assumptions because it uses
the partial least squares method (Hair Jr et al. 2014:
108-109).
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RESULTS
Table 1 below shows the demographics of the sample.

Table 1 Demographics of the Sample

Frequency Percentage

Gender

Female 129 47,6

Male 142 52,4
Martial Status

Married 137 50,6

Single 134 49,4
Education

Elementary 61 22,5

High 96 35,4

University 105 38,8

Post Graduate 9 3,3
Working Status

Working 217 80,1

Not Working 54 19,9

In addition to Table 1, the mean of ages in the sample is 32. The mean of income in the sample is 1861 TL.
Table 2 below shows the honey consumption patterns of the participants.

Table 2 Honey Consumption Patterns

Freq Percenta
uency ge
Consumption Quantity in Last 3 Months
Less than 0,5 kg 115 42,4
0,5 kg 83 30,6
More than 0,5 kg 73 26,9
Honey Purchasing Place Local Store 35 12,9
Supermarket 117 43,2
Speciality Market 17 6,3
Bazaar/Market 26 9,6
Producer/beekeeper 76 28,0
Honey Consuming Frequency None 15 5,5
Less than once in a month 49 18,1
At least once in a month 41 15,1
At least once in a week 83 30,6
Daily 83 30,6
Knowing the Difference Between Yes 132 48,7
Processed or Natural Honey
No 139 51,3

Approximately half (42,4%) of the population
answered the questionnaire said that they ate less
than 0.5kg of honey in last 3 months. The first honey
purchasing place is supermarket according to the
sample. The second place to buy honey from is the
producer/beekeeper. More than half of the sample
said they ate honey daily and weekly. Half of the
population knows the difference between processed
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honey and natural/raw honey. Processed honeys
are a kind of industrial product and they lose healthy
enzymes and some vitamins but they are cheaper
and they usually have a brand and are marketed
professionally. By studying Table 2 it can be said that
half of the sample knows about what processed
honey is and they might be buying from the producer
itself because participants believe producers do not
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process the raw honey. This notion may direct
beekeepers into a different approach. They might
reconsider their marketing efforts of the raw honey
which they produce. Raw honey is healthy and
“health” can be used as a marketing value offer by
honey producers.

To test the hypothesis of the research structural
equation modelling by partial least squares is used.
In first modelling attempt honey quality scale showed

7,976

insignificant AVE (average variance extracted)
scores. By extracting two items from honey quality
scale there were found significant relationship
between honey quality and honey purchasing. Here
is the challenging part of item extraction; the two
items deducted from the scale are HQ5 and HQ6.
They had lower loading values than other items (less
than 0.6). These items are warrantees on the label
and brand names. Figure 1 below show t-values of
the model.

Honey Quality

Honey Purchasing

Pomez

Figure 1 T-values of the Model

Figure 2 below shows the standardized values of the model.

0.452

Honey Quality

1
ToHP3

Honey Purchasing

Figure 2 Standardized Values of the Model

Table 3 below indicates the scale validity and reliability values.

Table 3 Scale Validity and Reliability Values

AVE Construct R? Cronbach's
Reliability Alpha
Honey Quality 0.5114 0.8071 0 0.6852
Honey 0.4999 0.7439 0.2039 0.5284
Purchasing

Table 3 shows the model is valid and reliable. In addition to Table 3 discriminant validity is also needed to be
showed. Table 4 shows the discriminant validity of the model.
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Table 4 Discriminant Validity

0.707"
0.4515

Honey Purchasing
Honey Quality

0.7151*

* The root square of ave values.

To measure discriminant validity, the square root of
the AVE values of each latent variable must be
greater than its correlation value (Hair et al., 2014:
112). The root square of AVE values shown in Table
4 above are larger than their correlation values.

The findings of this research demonstrates that R? is
0,2039. Therefore honey quality only explains the
20% of honey purchasing. In this context, there
emerges a distinctive relationship between honey
quality and honey purchasing. Honey quality affects
honey purchasing by 0.452. In other words if honey
quality perception increases 1 point then honey
purchasing increases by 0.452 point. The product
quality of the honey has an effect on its purchasing.

Here is the challenging part of this relationship;
Honey quality scale excludes warrantees on the
label and brand name. According to this, honey
quality scale in this study only consists of specialities
of the product as thickness, aroma, taste and colour.
Therefore the sample of the study percept honey
quality only as a product quality. Any marketing
efforts such as warranties on the labels and brand
names are not considered as a honey quality
indicator. Half of the sample knows about processed
honeys. Processed honeys indicate a questionable
side to health state of the honey. With this
information consumers approach honey quality
without the warrantees on the labels and brand
names.

DISCUSSION

This paper takes only honey quality as a marketing
factor for honey purchasing. There can be other
variables that effect honey purchasing. Hence honey
marketing is a very less studied area. Honey
consumers shall be researched in detail with social
scientific approach like marketing science branch.
Hence beekeepers and professional honey traders
can find new ways to promote and augment their
businesses.

If honey producers/beekeepers can market their
unprocessed honey with an appropriate value offer
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such as “a new branding communication” or manage
the demand, these producers can create a bigger
market for themselves.
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ABSTRACT

Anzer honey is produced on the Anzer plateau, known for its rich flora, in the Eastern Black Sea region
of Turkey. It is well known across the world, and is believed to be of high medical value.

This study is the first detailed research in which the polyphenolic profiles responsible for the bioactive
properties of Anzer honey was determined, melissopalynological analysis was performed, and in
which total phenolic contents (TPC), total flavonoid contents (TFC), and total antioxidant activities
were identified. The ferric (lll) reducing antioxidant power (FRAP) assay and 1,1-diphenyl-2-
picrylhydrasil (DPPH) free radical scavenging test were used to determine antioxidant activity. The
total mean phenolic content of Anzer honey was 26.92 GAE/100 g, and the total flavonoid content was
2.79 mgQE/100g. Anzer honeys’ mean FRAP and DPPH values were 110.11 pmoLTrolox/100g and 49,12
mg/mL, respectively. The phenolic acids and flavonoids of Anzer honey were determined using high-
performance liquid chromatography (HPLC). Of the 19 standard compounds used in the analysis,
pinocembrin, hesperidin, chrysin, protocatechuic acid, p-coumaric acid, catechin, caffeic acid phenyl
ester (CAPE), p-OH benzoic acid, and caffeic acid as major compounds, while myricetin, luteolin, rutin,
resveratrol, epicatechin, t-cinnamic acid, ferulic acid, and gallic acid were identified as minor
compounds. Daidzein and syringic acid were not detected. Based on these findings, Anzer is a flower
honey noteworthy for the rich variety of its polyphenols.

Key words: Anzer honey, antioxidant, phenolics, flavonoids

oz

Anzer bali, Tiirkiye'nin Dogu Karadeniz bdlgesinde zengin bitki ortiisii ile inli Anzer platosunda
tiretilmektedir. Anzer bali diinyaca taninan bir bal olup, tibbi degerinin yiiksek olduguna inanilmaktadir.
Bu calisma Anzer balinin biyoaktif 6zelliklerinden sorumlu polifenolik profilinin belirlendigi
melissopalinolojik analiz, toplam fenolik madde, toplam flavonoid madde ve toplam antioksidan
aktivitelerinin tespit edildigi ilk detayli arastirmadir. Antioksidan aktivite demir (lll) indirgeyici
antioksidan gii¢ testi (FRAP) ve 1,1-difenil-2-pikrilhidrazil (DPPH) serbest radikali temizleme testi ile
olculdii. Anzer balinin toplam fenolik igeriginin ortalama 26.92 GAE/100g ve toplam flavonoid madde
miktarinin 2.79 mg QE/100g oldugu tespit edildi. Anzer ballarinin ortalama FRAP ve DPPH degerleri
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sirasiyla 110,11 pmolTrolox/100g ve 49,12 mg/mL olarak bulundu. Anzer balinin fenolik asitleri ve
flavonoidleri yiiksek performansli sivi kromatografisi (HPLC) ile belirlendi. Analizde kullanilan 19 adet
standart bilesikten daidzein ve siringik asit hari¢, pinosembrin, hesperidin, krisin, protokatekuik asit,
p-kumarik asit, katesin, kafeik asit fenil ester (CAPE), p-OH benzoik asit, kafeik asit major bilesen,
mirisetin, luteolin, rutin, resveratrol, epikatesin, t-sinnamik asit, ferulik asit ve gallik asit ise minor
bilesen olarak tespit edildi. Bu sonuglara gére, Anzer bal igerdigi polifenolik maddelerin gesitliligi
bakimindan dikkat ¢ekici 6zellige sahip bir ¢igek balidir.

Anahtar kelime: Anzer bali, Antioksidan, Fenolikler, Flavonoidler

GENISLETILMIS OZET

Amag: Anzer Dogu-Karadeniz Bodlgesinde yer alan Rize-ikizdere ilgesine bagli 2300 rakima sahip bir yayla
olup, cok zengin gicek florasi ile bilinmektedir. Bolgenin her 15 glin de bir degisen bitki florasindan dolayi ¢ok
sayida endemik ve endemik olmayan bitki turlerine ev sahipligi yapmaktadir. Bu cografya da Uretilen Anzer
bali Tarkiye'de ve dinyada taninan bir bal olup, tibbi degerinin ylksek olduguna inaniimaktadir. Anzer bali
halk arasinda farenijit, bademcik iltihabi, mide Ulseri ve yara tedavisi gibi rahatsizliklarda geleneksel olarak
kullaniimaktadir. Sinirli miktarda dretilen bu balin biyolojik aktif degeri ile ilgili bilimsel veriler ¢ok sinirlidir. Balin
biyolojik degeri yapisinda yer alan sekonder metabolitlerden ileri gelmektedir. Polifenoller balda bulunan en
onemli sekonder metabolitler olup bu galismada Anzer balinin polifenolleri arastirildi. Elde edilen veriler
literattrdeki cicek ballari ile karsilastirilarak, Anzer balinin farkli 6zelliklerinin ortaya ¢ikarilmasi amaglandi.

Gereg¢ ve Yontem: Ekim 2018'de, Rize Tarim Kredi Kooperatifi (Turkiye) yardimiyla S.S. Cicekli Koyl (Anzer)
Anzer yaylasindaki aricilardan 11 farkli Anzer bali érnegi temin edildi. Bu etiketli ballarin melisopalinolojik
analizi, toplam fenolik madde, toplam flavonoid madde miktarlari, polifenolik kompozisyonlari, antioksidan
Ozellikleri belirlendi. Antioksidan aktivite, demir(lll) indirgeyici antioksidan gug testi (FRAP) ve 1,1-difenil-2-
pikrilhidrazil (DPPH) serbest radikali temizleme testi ile dlguldi Anzer ballarinin yiksek performansh sivi
kromatografisi (HPLC-UV) ile yapilan fenolik kompozisyon analizinde 19 adet fenolik standart bilesik (daidzein
ve siringik asit, pinosembrin, hesperidin, krisin, protokatekuik asit, p-kumarik asit, katesin, kafeik asit fenil ester
(CAPE), p-OH benzoik asit, kafeik asit, mrisetin, luteolin, rutin, resveratrol, epikatesin, t-sinamik asit, ferulik
asit ve gallik asit) kullanildi.

Bulgular: Mikroskobik olarak yapilan melissopalinolojik analiz sonucu Anzer balinda hi¢ bir polenin %45'in
Uzerinde olmadidi ve Lamiacea, Fabacea, Apiacea, Rocacea, Asteracea, Ericacea, Liliacea polenlerinin major
seviyede Thymus, Rumex, Onobrychis, Cistus, Plantago, Ranunculus, Rhododendron, Myosotis, Geranium
polenlerinin ise mindr seviyede oldugu tespit edildi. Anzer balinin toplam fenolik madde miktarlarinin 19,50 ile
38,30 mgGAE/100g ve toplam flavonoid madde miktarlari 2,03 ile 3,66 mgQE/100g arasinda degisim
gOsterdigi bulundu. Numunelerin toplam antioksidan kapasitelerinin FRAP cinsinden 92,53 ile 124,33
pMmolTrolox/100g arasinda ve serbest radikal temizleme aktivitesi (DPPH) 38,04 ile 64,12 mg/mL arasinda
oldugu tespit edildi. Ballarin fenolik bilesimlerinin analizi sonucunda anzer ballarinda daidzein ve siringik asit
hari¢ sirasiyla pinosembrin, hesperidin, krisin, protokatekuik asit, p-kumarik asit, katesin, kafeik asit fenil ester
(CAPE), p-OH benzoik asit, kafeik asit major dizeyde, mirisetin, luteolin, rutin, resveratrol, epikatesin, t-
sinnamik asit, ferulik asit ve gallik asit min6r diizeyde tespit edildi.

Sonug: Anzer bali igerdigdi polifenolik maddelerin ¢esitliligi bakimindan dikkat ¢ekici 6zellige sahip bir gicek
bali olup, bu zengin polifenolik igerigin Uretildigi bolgenin esi emsali olmayan bitki florasindan ileri geldigi
dusunulmektedir. Balda majér seviyede bulunan pinosembrin, hesperidin ve krisin gibi flavonoid yapili dogal
bilesiklerin genis spektrumlu biyolojik aktiviteleri bu balin tibbi degerini artirmaktadir.
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INTRODUCTION

Anzer honey is particularly well known for its curative
properties. It is also unique since it is produced from
the nectar of approximately 500 flowers from the
Anzer Plateau near Ikizdere, Rize in the Eastern
Black Sea region of Turkey (Tezcan et al. 2011).
Depending on climatic conditions, Apis melifera
bees collect the honey from July to August in
general. Although Anzer honey predominantly
contains Thymus spp, various secondary and trace
pollen grains from other plants have also been
identified. The mixed pollen grains largely consist of
Thymus spp, Campanula spp, Trifolium spp,
Geranium spp, Lotus spp, Salvia officinalis,
Heracleum spp, Myosotis spp, and Lamium spp
(Sorkun et al. 1989). This heterofloral honey is the
best known and most expensive honey in Turkey
and is produced in very limited quantities. Another
reason for the high value of Anzer honey is that the
bees in the region are Caucasian bees (Apis
mellifera caucasica). Local in habitants believe that
Anzer honey can be used in the treatment of
pharyngitis, tonsillitis, ulcers, wounds and abrasions
(Sekeroglu et al. 2007). These are more docile, cold-
resistant and industrious than other bees and can
collect nectar from deep tube flowers using their long
proboscis (Kara et al. 2012). The medicinal property
of honey results from the presence of various
secondary molecules, mostly phenolic compounds,
such as phenolic acids and flavonoids. Polyphenols
are responsible for biological properties such as
antioxidant, antimicrobial, antiviral, antifungal and
anticarcinogenic and anti-diabetic activity (Cianciosi
et al. 2018). In addition to sugars, all honeys contain
numerous organic acids, proteins, SH-containing
amino acids, a-tocopherol, ascorbic acid, phenolic
acids, flavonoids, anthocyanin, and honey enzymes
(Deng et al. 2018; Vasicet et al. 2019). Composition
of honey may vary depending on the flora, the
geographical region, and the time of harvest.
Relatively few studies have investigated the
antioxidant properties of Anzer honey. Anzer honey
has been reported to protect the rat stomach against
ethanol-induced increased vascular permeability,
which may be associated with its ascorbic acid
content (Dodan and Kolankaya 2005). Another study
reported that Anzer honey possesses a high
antioxidant capacity with an efficient sulfhydryl
source, and exhibits a marked protective effect
against hepatic injury in rats (Korkmaz and
Kolankaya 2009). In another study of Anzer honey,
sugar and organic acid composition were reported,
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but phenolic compositions were not mentioned
(Tezcan et al. 2011). Therefore, since there is not
enough information about the content of Anzer
honey in the literature, especially secondary
metabolites,  polyphenolic  composition  and
antioxidant properties of the honey was evaluated.

MATERIALS AND METHODS
Chemicals

The chemical standards employed were all HPLC-
grade pure. The common phenolic compounds were
supplied by Sigma—Aldrich (Munich, Germany).
2,4,6-Tripyridyl-s-triazine (TPTZ), Folin—Ciocalteu’s
phenol reagent, 1,1-diphenyl-2-picrylhydrazyl
(DPPH), and Trolox (6-hydroxy-2,5,7,8-
tetramethylchroman-2-carboxylic acid) were
supplied by Sigma Chemical Co. (St Louis, MO,
USA). Acetonitrile, methanol and ethanol were
purchased from Sigma-Aldrich Co. (St. Louis, MO,
USA). UV-VIS Spectrophotometer (Thermo
Scientific Evolution TM 201, USA) was used in all
absorbance measurements.

Honey Samples

Eleven Anzer honey samples were obtained from
the beekeepers on the Anzer Plateau in October,
2018. Melissopalynological characterization was
performed using the standardized technique
developed by Louveaux et al. (1978). In this method,
pollen was classified according to percentages;
dominant pollen constituting 45% or more of the total
pollen grains, secondary pollen (16—44%), important
minor pollen (3-15%), or minor pollen (less than
3%). Briefly, approximately 5 g of honey sample was
dissolved (50 mL) by the addition of 99% methanol.
The mixture was continuously stirred with a shaker
(Heidolph Promax 2020, Schwabach, Germany) at
room temperature for 24 hours, and then sonicated
for 4 hours with an ultrasonicator. The mixture
passed through filter paper and concentrated in a
rotary evaporator (IKA-Werke, Staufen, Germany) at
40°C. The residue was redissolved in methanol and
kept at 4°C until used for phenolic compound
analysis (Cakir et al. 2018).

Total Phenolic Content Measurement

TPC were measured based on Folin-Ciocalteu's
method (Singleton and Rossi. 1965) using gallic acid
(GA) as standard. Firstly, 100 pyL of various
concentrations of gallic acid and sample solutions
were diluted with 500 pL 0.2 N Folin—Ciocalteu
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reagent, than vortexed and incubation for 3 min and
added 1.50 mL of Na2COs (2%). Following further
vortexing, the mixture was incubated for 2 h at 20°C
with occasional shaking. At the end of that time, the
absorbance was measured at 760 nm. TPC was
expressed as MgGAE equivalents per 100g of
sample wusing a standard graph. All the
measurements were performed in triplicate.

Total Flavonoid Measurement

TFC were calculated by means of a
spectrophotometric method using quercetin as
standard (Fukumoto and Mazza 2000). Briefly, 500
pL mL of quercetin (1, 0.5, 0.25, 0.125, 0.0625, and
0.03125 mg/mL) and 0.5 mL samples, 100uL of 10%
Al (NO3)s and 100uL of 1 M NH4.CH3COO were
added to a test tube. This mixture was incubated at
room temperature for 40 min and the absorbance
was measured against a blank at 415 nm. The TFC
was calculated as mg of quercetin equivalents per
100 g honey sample.

Ferric Reducing/Antioxidant Power Assay

The antioxidant properties of the different honeys
samples were assessed using the method described
by Benzie and Strain (1996). The reducing power
ability of ferric tripyridyltriazine (Fe-IlI-TPTZ)
complex (FRAP) method relies on the calculation of
samples’ iron-reducing capacities. The FRAP
reagent consisted of a mixture of 25 mL of 300 mM
acetate buffer, with 2.5 mL of 10 mM TPTZ solution
in 40 mM HCI and 2.5 mL of 20 mM FeCl3-6H20
solution. Next, 300 pL freshly prepared FRAP
reagent was mixed with 100 yL of honey sample
prior to incubation for 4 min at 37°C.The last
absorbance was read at 595 nm against reagent
blank with distilled water. Trolox was employed as a
positive control to produce a reference curve (62,5-
1000 uM). FRAP values were expressed as uM
Trolox equivalent of g honey. Higher FRAP values
were regarded as indicating a greater antioxidant
capacity.

DPPH Radical-Scavenging Activity

The radical scavenging activity of the methanolic
honey samples was determined using the 1,1-

diphenyl-2-picrylhydrasil (DPPH) radical assay. This
technique relies on measuring the change from
purple to yellow that takes place in the DPPH
solution as the radical is neutralized by the
antioxidants (Molyneux 2004). Briefly, varying
concentrations of 0.75 mL of honey extracts were
combined with 0.75 mL of 0.1 mM of DPPH in
methanol. The resulting mixture was stored in a
lightless environment for 30 min, after which the
absorbance at 517 nm was measured using a
spectrophotometer. Trolox was used as standard,
and the radical scavenging activity of DPPH was
expressed as SCso, defined as the concentration
(mg/mL) needed to inhibit 50% of the free radical
scavenging activity. SCso values are calculated
using linear regression analysis, lower values
indicating greater antioxidant activity.

RP-HPLC Analysis and Sample Preparation

Firstly, the methanolic residue was dissolved in 15
mL acidified distilled water (pH 2). Liquid-liquid
extraction was carried out with 5x3 mL diethyl ether
and 5x3 mL ethyl acetate, consecutively. Both
diethyl ether and ethyl acetate phases were
incorporated and dried by rotary evaporation (IKA-
Werke, Staufen, Germany) at 40°C. The pellet was
resuspended in 2 mL methanol, filtered with syringe
fiters (RCmembrane, 0,45 um), and injected to
HPLC (Elite LaChrom Hitachi, Japan). Each
specimen was injected into the HPLC system with a
reverse phase C18 column (150 mm 4,6 mm, 5 mm;
Fortis) at 280 and 340 nm. The mobile phase
consisted of (A) 2% acetic acid in water and (B)
acetonitrile: water (70:30). The sample injection
volume was 20 yL. The column temperature was set
at 30°C, and the flow rate at 1,5 mL/min. The
programmed solvent began with a linear gradient
held at 95% A for 3 min, decreasing to 80% A at 10
min, 60% A at 20 min, 20% A at 30 min and finally
95% A at 50 min. A standard chromatogram for the
19 phenolic standards (gallic acid, protocatechuic
acid, p-OH benzoic acid, catechin, caffeic acid,
syringic acid, epicatechin, p-coumaric acid, ferulic
acid, rutin, myricetin, resveratrol, daidzein, lutein, t-
cinnamic acid, hesperidin, chrysin, pinocembrin, and
CAPE) applied at HPLC-UV is shown in Figure 1
(Cakir et al. 2018).
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Figure 1. HPLC-UV chromatograms of phenolic standards

Sekil 1. Fenolik standartlarin HPLC-UV kromatogramlari
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1. Gallic acid, 2. Protocatechuic acid 3. p-OH Benzoic acid, 4. Catechin, 5. Caffeic acid, 6. Syringic acid, 7. Epicatechin, 8. p-Coumaric

acid, 9. Ferulic acid, 10. Rutin 11. Myricetin, 12. Resveratrol, 13. Daidzein, 14. Luteolin, 15. t-Cinnamic acid, 16. hesperidin, 17. Chrysin,

18. Pinocembrin, 19. CAPE.

RESULTS

Melissopalynological findings of the study is showed
that the honeys contained pollens from different
family types at levels less than 45%, including
Lamiacea, Fabacea, Apiacea, Rocacea, Asteracea,
Ericacea, And Liliacea. The major pollens detected
in the honey samples were Thymus, Rumex,
Onobrychis,  Cistus, Plantago, @ Ranunculus,
Rhododendron, Myosotis, and Geranium.

Total phenolic contents, total flavonoids and
antioxidant results are given in Table I. TPC ranged
from 19.50 to 38.30 mg GAE/100g honey, and the
mean value was determined as 26.92 mg
GAE/100g. Flavonoids, an important subclass of
polyphenols, were also measured as totally in the
honey samples, the results were ranged from 2.03 to
3.66 mg QE/100g and a mean value of 2.79 mg
QE/100g. FRAP ranged from 92.53 to 124.33
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pmolTrolox/100 g and the mean value was
determined as 110.11 pmolLTrolox/100g. DPPH
ranged from 35.30 to 64.12 mg/mL, and a mean
value of 49.12 mg/mL (Table 1).

Nineteen phenolic standards were used to measure
the phenolic profiles of the honey samples with UV-
HPLC, and all standards except for syringic acid and
daidzein were detected at different concentrations.
High levels of pinocembrin, hesperidin and chrysin
were detected, together with moderate levels of
protocatechuic acid, p-coumaric acid, catechin,
caffeic acid phenyl ester (CAPE), p-OH benzoic acid
and caffeic acid, and lower levels of epicatechin,
rutin, t-cinnamic acid, gallic acid, myricetin, luteolin,
ferulic acid, and resveratrol. The results are given in
Table 2.
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Table 1. Phenolic contents of the Anzer honey

Tablo1. Anzer balinin fenolik igerigi

Total phenolic Total flavonoid FRAP DPPH-SCso
(mg GAE/100g) (mg QE/100g) (umolTrolox/100g) (mg/mL)
A1 30.10+0.45 3.56+0.22 123.20+5.20 35.304£0.30
A2 24.90+0.30 3.03+0.00 108.10+1.56 61.20+0.50
A3 38.30+0.58 3.66+0.10 124.33+4.20 38.04+0.50
A3 25.90+0.70 2.72+0.10 112.12+2.20 57.31+£0.55
A5 29.10+4.30 2.74+0.10 113.20+3.44 53.80+0.50
A6 23.10+0.30 3.05+0.02 92.53+1.88 64.12+0.80
A7 24.20+1.20 2.50+0.03 112.07+2.06 54.04+0.60
A8 25.10+0.10 2.50+0.04 118.08+3.58 40.52+0.01
A9 34.10+3.70 2.54+0.10 109.50+4.80 46.90+0.60
A10 19.50+0.20 2.03+0.10 95.10+3.07 42.20+0.01
A11 21.80+0.24 2.44+0.04 103.00+3.42 50.0+0.50
Mean £ SD 26,92+5,46 2,79+0,49 110,11+10,21 49,1249,21
Table 2. Phenolic profiles of the Anzer honeys
Tablo 2. Anzer balinin fenolik profile
Standards
+

(ug/100g) A1 A2 A3 A4 A5 A6 A7 A8 A9 A10 A1 X+SD
Gallic Acid 89 26 - 27 - 28 42 - 24 42 15 20+16
Protocathequic 560 33 804 626 1601 763 670 2155 478 506 193  853+583
Acid
p-OH Benzoic Acid 96 125 131 130 90 110 123 151 96 109 125 11917
Catechin 52 396 203 407 475 338 189 1200 300 208 825 450+320
Caffeic Acid 25 185 128 100 087 153 136 92 85 088 66 11037
Syringic Acid - - - - - - - - - - - -
Epicatechin 52 276 018 079 008 - 17 28 20 1 20 47+83
p-Coumaric Acid 63 1405 193 1230 177 1024 563 - 693 174 214 5621501
Ferulic Acid 10 31 29 38 028 31 22 31 26 22 22 26+4
Rutin - 120 24 154 064 116 41 - 129 5 - 6556
Myricetin 61 34 60 88 104 112 39 130 55 204 88 96122
Resveratrol 51 32 19 44 67 80 34 90 28 69 32 49423
Daidzein - - - - - - - - - - - -
Luteolin 15 94 84 100 79 87 77 87 66 61 63 80+13
t-Cinnamic Acid 4 65 16 54 20 42 40 33 23 13 32 34+16
Hesperidin 9236 2810 4420 3910 1210 1804 6408 4310 4500 3810 1810 40202293
Chrysin 5726 6810 2810 1820 4730 6410 2301 1720 5320 4230 1820 3972+1949
Pinocembrin 5205 4720 6200 3601 3814 5520 6420 3000 4601 6000 4133 4837+1132
CAPE 89 230 466 320 55 430 230 90 70 120 204 209+144

(-): not detected

DISCUSSION

Honey is an important food source and an important
source of bioactive components. Honey compounds
may vary depending on the geographical features of
the region of production, the plant flora, the harvest
time, and the mode of production (Dzugan et al.
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2018). The bioactive properties of honey largely
derives from the secondary metabolites it contains,
and these are known to be maximally affected by the
plant flora (Juszczak et al. 2016, Kaygusuz et al.
2016). Since Anzer honey is produced in a region
with a rich plant flora, it is regarded as healthy, with
a pleasant taste and aroma. The bioactive
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components of this honey produced in very limited
quantities and sold at very high prices are unknown.
The purpose of this study was to perform a biological
characterization of Anzer honey’s secondary
metabolites in particular polyphenolic compositions
and associated antioxidant characteristics, and thus
both to fill a gap in the scientific literature and also to
contribute to bee-keeping in Turkey. Palynological
studies revealed that Anzer honey is a blossom
honey of the class of hetero floral honeys. The pollen
analyses were consistent with the data in the
literature (Sorkun et al. 1989).

The purity and naturalness of honey is determined
by such parameters as moisture, conductivity, optic
rotation, acidity, pH, color value, sugar ratios, HMF,
and proline, according to the honey codices
(Juszczak et al. 2016, El Sohaimy. 2015). However,
the real value of honey is associated with the variety
and quantities of the secondary metabolites it
contains, and other parameters not used in this
study. The variety and quantity of polyphenolic
compounds passing through flowers is an important
parameter in defining the geographical sign of
honey. The polyphenols contained in honey depend
on the flora in the region, and these are the essential
compounds responsible for the honey’s color and
taste, sensory characteristics, and biological activity
values. Bioactive compounds with phenolic
structures, like phenolic acids, flavonoids, and
anthocyanin are natural compounds that reduce the
risk of oxidative damage in living cells, are capable
of scavenging free radicals, reducing inflammation,
and activating the immune system (Cianciosi et al.
2018, Manach et al. 2004). The mean total
polyphenol content of Anzer honey in the present
study was 26.92 mg GAE/100g, a value consistent
with flowers honeys in the literature. The mean total
phenolic content of Jerusalem thorn honeys
(Karagali) collected from the Marmara region of
Turkey in our previous study was 53 mg GAE/100g
(Malkog et al. 2019). Another study of monofloral
honeys in Turkey reported total polyphenolic
contents of 25 mg GAE/100g in clover honey, 16 mg
GA/100g in acacia honey, 41 mg GAE/100 g in
linden honey, 23 mg GAE/100 g in rhododendron
honey, and 98 mg GAE/100g in chestnut honey (Can
et al. 2015). The mean total flavonoid content of
Anzer honey in this study was 2.79 mgQE/100g, a
value higher than those reported for blackthorn,
acacia, rhododendron, clover and milk vetch honeys
(Can et al. 2015).
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The antioxidant capacities of the honeys in this study
were measured using the FRAP method. The
honeys reduced iron (lll) at varying concentrations,
and these values ranged between 92 and 124
(MmolTrolox/100g) according to the Trolox standard.
Honeys’ antioxidant values were tested using DPPH,
a commercial radical test. The mean DPPH
scavenging activity was determined as mean 49.12
mg/mL. These results show that Anzer honey has
greater free radical-scavenging and antioxidant
activities than those of numerous honeys cited in the
literature (Anand et al. 2018). The antioxidant value
of the honey derives from the small quantity of
ascorbic acid in its structure and more from the
presence of polyphenolic substances. For example,
chestnut and oak honeys, regarded as possessing
large amounts of polyphenolic substances, have
been reported to exhibit DPPH radical neutralizing
capacities of 20 mg/mL and 12 mg/mL, respectively
(Can et al. 2015). To summarize, these honeys’
reduction capacities vary within a narrow range, the
values determined are compatible with the data in
the literature, and the honey has a higher antioxidant
capacity than many floral honeys

Polyphenolic composition with HPLC-UV revealed
that of the Anzer honeys studied contained varying
quantities of all phenolic compounds, except for the
standard syringic acid and daidzein. Based on mean
values, the phenolic substances found at the highest
levels were pinocembrin (4837+1132 pg/100g),
hesperidin  (4020+2293 pug/100g), and chrysin
(3972£1949 ug/100g). In this study, phenolic
compounds of protocatechuic acid, p-coumaric acid,
catechin, CAPE, p-OH benzoic acid and caffeic acid
were detected at moderate levels, myricetin, luteolin,
rutin, resveratrol, epicatechin, t-cinnamic acid, ferulic
acid and gallic acid were detected in minor levels.

These phenolic acids and flavonoids detected in
Anzer honeys are important antioxidant and anti-
inflammatory molecules, and are responsible for the
honey’s apitherapeutic properties. Hesperidin,
pinocembrin, chrysin, coumaric acid, caffeic acid
and CAPE are the effective agents of propolis, and
their significantly elevated levels in Anzer honey
were striking (Huang et al. 2014). Studies have
determined that these phenolic compounds possess
medical properties. For example, pinocembrin,
detected at the highest concentration in Anzer
honey, is an important flavonoid with proven
pharmacological activity in neurodegenerative and
cardiovascular diseases (Nyokat et al. 2017).
Hesperedin is a flavonoid largely found in citrus fruits
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possessing good anti-inflammatory and antioxidant
properties (Parhiz et al. 2015, Iranshahi et al. 2015),
while chrysin has been reported to be an important
anti-tumoral agent (Kasala et al. 2015). The phenolic
acids such as protocatechuic acid and caffeic acid
are powerful antidiabetic agents (Spiliotiet et al.
2014), p-coumaric acid and caffeic acid reduce
oxidative damage caused by hypoxia with their
neuroprotective effects (Cruz et al. 2016), and
catechin and p-OH benzoic acid exhibit antioxidant
properties by scavenging superoxide radicals (Afroz
et al. 2016, Velika and Kron 2012). In addition, the
preponderance of the compounds in the honey may
use as a promising marker in determining the
botanical origins of the honey. For example,
quercetin is the main flavonoid compound in
sunflower honey, 8-(methoxy) kaempferol in
rosemary honey, hesperidin in citrus honey, and
naringenin and luteolin in lavender honey
(Kaskoniené and Venskutonis 2010).

CONCLUSION

The results are showed that Anzer honey is a
heterofloral blossom honey and contains a wide
range variety polyphenolic and flavonoid
compounds. The presence of polyphenolic
substances increases the medicinal value of honey
and provides high antioxidant, antimicrobial and anti-
inflammatory properties.
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0oz

Bitki polenleri, yliksek protein icerigi ile bal arilarinin temel besin kaynaklarindan biridir. Bal arilari
cicek ziyaretleri sirasinda bitki polenlerini toplayarak kovana getirmektedirler. Yiiksek besinsel ve
kimyasal icerigi sayesinde bir¢ok terapotik etkiye sahip olan ari poleni insan beslenmesinde de 6nemli
bir gida takviyesi olarak kullaniimaktadir. Bu amagla, kovan giriglerine takilan polen tuzaklari ile arilarin
bacaklarindaki polen peletleri toplanmakta ve tiiketiciye sunulmaktadir. Ari poleninin igerigi, basta
botanik orijin olmak lizere toplandigi bélgenin iklimi, cografi 6zellikleri, toplanma sekli ve arinin tiiriine
bagh olarak degisiklik géostermektedir. Bu ¢aligmada Bilecik ilinin 5 farkli bélgesinden toplanmis ar
poleni 6rneklerinin botanik orijinleri ile birlikte toplam fenolik ve flavonoid igerikleri belirlenmis ve
karsilastinlmigtir. Sonug olarak, an poleni érneklerinin 19 familya, 28 farklh taksona ait bitki poleni
icerdigi saptanmis, bir bdlge hari¢ diger bélgelerde Fabaceae familyasinin dominant olarak bulundugu
gdzlenmistir. Orneklerin toplam fenolik igerigi 9,27%0,05-18,3740,06 mg GAE/g; toplam flavonoid
icerikleri ise 3,16+0,0-6,42+0,06 mg KE/g arasinda degismektedir.

Anahtar kelimeler: Ari poleni, botanik orijin, toplam fenolik icerigi, toplam flavonoid igerigi

ABSTRACT

Plant pollen is one of the main nutritional sources of honey bees, which has high protein content.
Honey bees collect plant pollen during flower visits and bring it back to the hive. Due to its high
nutritional content, bee pollen, which has many therapeutic effects, is also used as an important food
supplement in human nutrition. Because of this, pollen traps are attached to the hive enterance and
the pollen loads from honey bee legs are collected and provided for human consumption. The content
of bee pollen varies mainly depending on botanical origin, climate, geographical characteristics, and
type of bee collecting it. In this study, the total phenolic and flavonoid content of bee pollen samples,
collected from 5 different regions of the Bilecik province, were determined and compared. As a resuilt,
it was found that bee pollen samples contained 19 families and 28 different plant taxa. The Fabaceae
family was the most dominant, except for one region.

Key words: Bee pollen, botanical origin, total phenolic content, total flovanoid content
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EXTENDED ABSTRACT

Goal: Pollen is the reproductive cells of flowering plants. According to its botanical origin, pollen has different
nutritional and chemical contents. Honey bees collect plant pollen during their flower visits. Due to its high
protein content, pollen is one of the main supply of nutrients for honey bees. Therefore, plant pollen is collected
by honey bees and brought back to the hive. Bee pollen can also be used as a food supplement by humans.
Consequently, bee pollen is collected from bees with the help of the traps attached to the entrance of the hive
and then is sold for human consumption. Studies have shown that bee pollen has many therapeutic properties
such as antioxidant, antibacterial, and antimicrobial processes. However, all of these properties are mainly
affected by the botanical origin, the climate of the region where the bee pollen is collected, the geographical
characteristics, the way the pollen is collected, and the type of bee in which the pollen is collected. Therefore,
determining the botanical origin of pollen is very important. In this study, the botanical origin, and the total
phenolic and flavonoid contents of bee pollen samples, collected from 5 different regions of the Bilecik
province, were determined and compared.

Materials and Methods: Bee pollen samples were collected from 5 different regions of the Bilecik Province
with the help of pollen traps. Botanical identification of the bee pollen samples were performed by the Barth
method with slight modifications (Barth et al. 2010). Pollen frequencies were classified according to Corvucci
et al. (2015). The total phenolic content was determined according to Singleton and Rossi (1965) and Singleton
et al. (1999). Total flavonoid content was then determined by the Fukumoto and Mazza (2000) method.

Results: According to microscopic analysis, the bee pollen samples contained 19 different families and 28
different plant taxa. The samples generally contain mainly pollen from the Fabaceae plant family, except for
the BP5 collecting region. Instead, the dominant plant family was from the Brassicaceae plant famliy in BP5.
The total phenolic contents of the pollen samples varied between 9.27 £ 0.05 mg GAE/g and 18.37 + 0.06 mg
GAE/g. The total flavonoid content varied between 3.16 + 0.0 mg KE/g and 6.42 + 0.06 mg KE/g.

Conclusion: Bee pollen is an important bee product in apitherapy due to its high nutritional and antioxidant
content. Especially in the prevention of damage caused by free radicals, products with high antioxidant
capacity are effective because of their phenolic content. We found that the total phenolic and flavonoid content
of bee pollen varied depending on the plant diversity of the region where the pollen samples were collected.
In this study, both botanical origins and phenolic contents of the pollen samples were determined. Five different
pollen samples were collected from the Bilecik province and samples other than from the BP1 region were
found to have high phenolic content due to the high amount of plant diversity found in the region.

Uretiminde, kisacasi koloninin devamliliginda dnemli

GIRIS bir rol almaktadir (Pernal ve Currie 2001, Di

Tirkiye’de 12476 bitki tird oldugu ve bunlarin da
yaklasik 500 kadarinin ari beslenmesinde 6nemli
polen ve nektar kaynag: bitkiler oldugu bilinmektedir
(Sorkun 2008). Marmara, Karadeniz, i¢ Anadolu ve
Ege bolgeleri arasinda bir gegis bolgesi olarak
bulunan Bilecik ilinde 3 farkli iklim tipi gérilmektedir
(Bilecik Valiligi). Yilik ortalama sicaklik 12°C ve
ortalama yagis ise 434,3 mm’dir (Tire ve Tokur
2000). ilin %46’'sini ormanlar, %37’ini ise tarim
arazileri olusturmakta, il genelinde yaklasik 1500
bitki tlrinin varligi bilinmektedir (BEBKA 2018,
Ozgiir 2018).

Cicekli bitkilerin Greme hucresi olan polen, ylksek
protein icerigi sayesinde bal arilarinin
beslenmesinde, yavru gelisiminde, geng arilarin kas
ve sindirim sitemlerinin gelisiminde, ar sutl
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Pasqaule v.d. 2013). Bitki polenleri bal arilari
tarafindan toplanir, sindirim enzimleri eklendikten
sonra, 3. ¢ift bacaklarinda depolanarak kovana
getirilir (Thorp 1979). Bu sekilde toplanan ari poleni
basta protein olmak (Uzere, karbonhidratlar,
aminoasitler, lipitler, steroller, terpenler, fenolik
maddeler ve vitaminler bakimindan zengin bir
icerige sahiptir (Nagai v.d. 2005, Rzepecka-Stojko
v.d. 2015).

Yapilan c¢alismalar ari poleninin, antimikrobiyal,
antiinflamatuar, antitimoéral, antifungal, antioksidan
Ozellikler g0sterdigini ortaya koymustur. Ayrica
antiprostatitik, antianemik, antiaterosklerotik,
antiosteoporoz, antialerjik ve karaciger koruyucu gibi
terapotik  6zelliklerinin - oldugu da  bildirilmistir
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(Campos v.d. 2010, Estevinho v.d. 2012, Tohamy
2014, Fatrcova-Sramkova v.d. 2013).

Hicresel metabolizma sonucu hicrelerde Uretilen
serbest oksijen radikalleri huicrelerin yaslanmasina
ve metabolik aktivitelerin yavaslamasina neden
olmaktadir (Nieto v.d. 1993). Antioksidan maddeler

ise serbest oksijen radikallerini indirgeyerek,
hicrelerdeki oksidasyonu engellemekte,
geciktirmekte ve organizmay! dejeneratif

hastaliklara kargi korumaktadir (Baublis v.d. 2000,
Nieto v.d. 1993, Sivritepe 2000). Dogal
antioksidanlar ve 6zellikle de flavonoidler, sayilan bu
terapdtik etkilerde dnemli bir rol almaktadir (Cook ve
Samman 1996). Ari poleninin temel biyolojik etkisi
ise yapisinda bulunan besinsel maddelerin yaninda
fenolik asit tdrevleri ve polifenolik bilesiklerden
kaynaklanmaktadir (Campos v.d. 1997, Han v.d.
2007).

Bu 6zellikleri nedeni ile ari poleni, kovan girislerine
takilan polen tuzaklari yardimi ile toplanmakta ve
gida takviyesi olarak insan tiiketimine sunulmaktadir
(Almeida-Muradian v.d. 2005, Barth v.d. 2010,
Tohamy 2014). Fakat tim bu 6zellikleri ari poleninin
botanik orijinine, toplandidi bdlgenin iklimsel ve
cografi Ozelliklerine, toplanma sekli gibi bircok
parametreye bagli olarak degistiginden dolayi ari
poleninin botanik orijininin belirlenmesi son derece
Onemlidir (Abarca 2004, Morais v.d. 2011, Nisbet
v.d. 2013).

Yapilan bu ¢alismada, Bilecik ilinde 5 farkli bélgeden
toplanan ari poleni &rneklerinin botanik orijinleri
belirlenerek toplam fenolik ve flavonoid icerikleri
karsilastinimigtir.

GEREG-YONTEM
Orneklerin toplanmasi

Ari poleni 6rnekleri 2018 yilinda, Bilecik ilinde 5 farkh
bolgedeki [Dodurga (BP1), inhisar (BP2), Karasu
(BP3), Koyunkdy (BP4), Vezirhan (BP5)], yerel
aricilardan temin edilmistir. Ornekler -18° C'de
saklanmistir.

Botanik orijinin belirlenmesi

Bazik fuksinli
hazirlanmasi

gliserin jelatin matriksinin

Toz halindeki jelatinden 7 g tartiimig, icinde 43 ml
distile su bulunan bir erlen icerisinde karistiriimigtir.
Eriyen jelatin Gzerine 50 ml gliserin ve birka¢ damla
bazik fuksin eklenmis, uygun renk ve kivama gelene

kadar karistirilmigtir. Hazirlanan sollsyon petrilere
dokulerek agizlarn kapatiimig, soguduktan sonra
buzdolabinda (+4°C) saklanmistir.

Polen preparatlarinin hazirlanmasi

Bugune kadar yapilan c¢alismalarda ari poleninin
botanik orijininin  belirlenmesinde birkag farkh
yontem kullaniimigtir (Wodehouse 1935, Almeida-
Muradian 2005, Barth v.d. 2009, Modro v.d. 2009a,
De Novais v.d. 2009). Bu c¢alismada ise Barth
yénteminde ufak degisiklikler yapilarak
uygulanmigtir (Barth v.d. 2010). Karisik polen
Ornekleri 2 gr tartilarak Uzerine 13 ml etanol
eklenmis, homojenize olana kadar vortekslendikten
sonra 20 dakika 3500 rpm’de santriflj edilmistir.
Santrifijden sonra stipernatant kismi atilarak kalan
pelet Uzerine 13 ml %50 gliserin-su karisimi
eklenmis, yaklasik bir dakika kadar vortekslenerek
20 dakika 3500 rpm’de santrifij edilmistir.
Santrifijden sonra supernatant kismi dokulmus,
tupler bir kurutma kagdidi Gzerine ters cevrilmis ve
pelet kuruyana kadar beklenmigtir. Diseksiyon ignesi
yardimiyla alinan yaklagik 1 mm?¥Iuk gliserin-jelatin
matriksi ile tlplerin dibindeki polenler alinmis, hot-
plate Uzerinde erimesi saglanmis ve Uzerine lamel
kapatilarak preparat haline getirildikten sonra
kurumasi igin ters gevrilerek beklenmistir. Her érnek
icin 3 adet preparat hazirlanmigtir.

Polen preparatlarinin
siniflandiriimasi

sayllmasi ve

Preparatlar Nikon Eclipse E400 mikroskop ile
incelenmistir. Her preparatta 500 polen sayiimisg,
sayimlar 3 tekrarh olarak yapilmistir. Polen
tanelerinin teshisleri icin referans preparatlardan ve
ilgili kaynaklardan yararlaniimistir (Erdtman 1969,
Markgraf ve D’Antoni 1978, Faegri v.d. 1989,
D’Albore 1997). Teshis edilerek sikliklari belirlenen
polenler Corvucci v.d., 2015’e gore
siniflandiriimistir. Buna gére; (>%45) dominant (D),
(%16-45) sekonder (S), (%3—-15) mindr (M) ve (%1-
3) eser (E) olarak degerlendirilmistir.

Toplam fenolik madde miktarinin belirlenmesi

Polen o6rneklerinin toplam fenolik madde miktarini
belirlemek amaciyla etanol ekstraktlar
hazirlanmistir. Her bir polen érneginden ayri ayn 5 g
tartildiktan sonra érnekler 25 ml %95’lik etanol ile
200 rpm sabit hizda karistirilarak 24 saat ekstrakte
edilmistir. ilgili siire sonunda her bir karisim watman
no 1 silzge¢ kagidi ile stzulmustir. Ekstraktlarin
fenolik madde miktari icin folin metodu kullaniimig
(Singleton ve Rossi 1965, Singleton v.d. 1999),
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standart olarak gallik asit (GA) kullaniimigtir.
Sonuglar mg GAE/g polen olarak ifade edilmigtir.

Toplam Flavonoid Madde Miktarinin Belirlenmesi

Flavonoid miktari tayini Fukumoto ve Mazza
(2000)’ya gore yapimistir. Standart olarak farkli
konsantrasyonlarda (0,25; 0,125; 0,0625; 0,03125;
0,015625 ve 0,0078125 mg/mL) kuersetin (KE)
kullaniimig, toplam flavonoid miktari mg KE/g polen
olarak ifade edilmigtir.

BULGULAR

Botanik orijinin belirlenmesi amaciyla yapilan
mikroskobik analizler dogrultusunda, ari polenlerinin
19 familya, 28 farkl taksona ait bitki poleni icerdigi
tespit edilmistir. BP5 disinda tim 6rnekler dominant
olarak Fabaceae familyasina ait bitki polenlerini
icerirken; BP5 dominant olarak Brassicaceae
familyasinin polenlerini icermektedir (Sekil 1, Tablo

1).

BP1, 12 familyaya ait 16 bitki taksonu icermekte ve
Coronilla sp. dominant olarak bulunmaktadir.
Onobrychis sp. sekonder, Hypericum sp. ve
Centaurea agregata minér, diger bitki taksonlari ise
eser miktarlarda bulunmustur (Tablo 1).

BP2, 13 familyaya ait 13 bitki taksonu icermektedir,
Fabaceae familyasina ait bir takson dominant olarak

80,00
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60,00
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0,00 * 1

mBP1 BP2 BP3

bulunurken, Linaria sp. sekonder, Boraginaceae
familyasina ait bir takson ise mindr olarak
bulunmustur. Diger taksonlar ise eser miktarlarda
bulunmaktadir (Tablo 1).

BP3, 12 familyaya ait 18 bitki taksonu icermektedir.
Onobrychis sp. ve Brassicaceae familyasina ait bir
takson sekonder; Echium sp. ve Coronilla sp. ise
mindr olarak bulunmaktadir. Dominant bitki poleni
bulunmamakla birlikte diger taksonlar eser
miktarlarda saptanmistir (Tablo 1).

BP4, 7 familyaya ait 12 bitki taksonu icermektedir.
Coronilla sp. ve Trifolium pratense sekonder;
Asteraceae familyasina ait bir takson, Centaurea
agregata, Brassicaceae, Trifolium sp., Onobrychis
sp., Rumex sp. ve Rosaceae minor; diger taksonlar
ise eser olarak bulunmus, dominant bitki polenine
rastlanmamistir (Tablo 1).

BP5, 10 familyaya ait 10 bitki taksonu icermektedir.
Brassicaceae familyasi dominant, Cistaceae,
Ranunculaceae, Papaveraceae familyalari ise minor
olarak bulunmaktadir (Tablo 1).

Toplam fenolik madde miktari 18,37+0,06 mg GAE/g
(BP4) ile 9,27+0,05 mg GAE/g (BP1) arasinda
degismektedir. Toplam flavonoid madde miktari ise
6,42 + 0,06 mg KE/g (BP4) ile 3,16 + 0,02 mg KE/g
(BP1) olarak belirlenmistir (Tablo 2).
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Sekil 1. Bilecik ilinden toplanan ari poleni 6rneklerinin bitkisel icerikleri

Figure 1. Botanical origins of bee pollen samples collecting from Bilecik province
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Tablo 1. Bilecik ilinden toplanan ari polenlerinin bitkisel icerigi ve siniflandiriimasi

Table 1. Botanical origin and classification of bee pollen samples collecting from Bilecik province

BP1 BP2 BP3 BP4 BP5
© © © © ©
_ E ¥ E £ € E £t E E g, E £ = E
Family/Genus s Sf 3 s S g 5 s S g 5 s SE 3 s S§ 3
£ §¢ & £ §% 8 £ 58 8 £ §¢ & £ §E& §
s %' % s @ ¥ 3 @° T g @": 3 @' %
B I B I B I B I B I
Apiac Apiace 2, 1,29 0,73 0, E
eae ae 05 45
Astera  Asterac 0, 1,18 1,2 1,27 3,31 0, M 0,4 0,12 E
ceae eae 20 8 73 0
Centau 0,09 0,1 E
rea sp. 6
Centau 3, 1,89 5,84 1, M
rea 73 39
agregat
a
Brassi  Brassic 2, 1,29 1,83 0,6 E 27, 1,72 8,25 0, M 67, 6,39 D
cacea aceae 66 0 70 28 76
e
Borag Boragin 0, 1,11 8,40 3,7 M
inacea aceae 07 9
e Echium 8,7 0,70
sp. 0
Camp Campa 0,46 0,2 E 0,5 0,54
anula nulacea 0 6
ceae e
Cistac  Cistace 0, 0,38 1,58 0,7 E 0,2 0,51 1,66 0, E 12, 5,83 M
eae ae 62 0 9 82 94
Fabac  Fabace 0, 0,94 54,72 7,0 D 3,0 1,22 0,86 0, E 2,9 2,58 E
eae ae 70 2 2 58 5
Astraga 0,1 0,24 1,6 2,79 E
lus sp. 4 1
Coronill 56 9,47 15, 4,03 35,60 1, S
asp. 4 66 03
9
Onobry 19 2,91 22, 3,46 3,99 0, M
chis sp. A 47 92
2
Triffoliu 1,8 1,13 6,12 0, M
m sp. 7 56
Trifoliu 1, 0,44 1,2 1,14 25,40 0, S
m 27 9 80
pratens
e
Vicia 1,0 0,51
sp. 0
Grean Greani 0,20 0,1 E
iaceae aceae 8
Hyperi  Hyperic 7, 2,32 0,9 0,64
cacea um sp. 05 9
e
Lamia Lamiac 1, 0,84 0,09 0,1 E 1,3 0,78 2,1 0,45 E
ceae eae 72 6 0 0
Oleae Oleaec 3,61 1,6 M
ceae eae 8
Liliace Liliacea 1,17 0,6 E 0,5 0,49
ae e 8 6
Papav  Papave 0, 0,68 0,22 0,3 E 0,4 0,01 3,8 1,44 M
erace raceae 77 9 3 3
ae
Planta Plantag 0,1 0,45
ginac inaceae 5
eae
Polyg Rumex 3,99 2, M
onace sp. 33
ae
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BP1 BP2 BP3 BP4 BP5
© © © © ©
. E 5. © E s, E E 5, E E 2. E E 3. E
Family/Genus s S £ 5 s S £ 3 S S £ 3 S SE 3 S S £ 5
r S& 8 £ 58 S £ s& S £ S¢& § £ sSf& 8§
o nu = o ﬁ » = o ﬁ » = o ﬁ ¢ % o ﬁ m =
° +l ° ° ° °
B I B I B I B I B I
Ranun Ranunc 4,7 1,23
culace ulaceae 0
ae
Rosac  Rosace 2, 0,37 2,58 1.1 E 12 0,95 4,26 1, M 1,3 1,26
eae ae 72 5 99 63 4
Salica Salix 0, 0,23 0,1 0,24 1,8 1,25
ceae sp. 13 4 0
Scrop Linaria 0, 0,33 25,14 11, S
hulari sp. 70 16
aceae
Tablo 2. Ari poleni érneklerinin fenolik ve flavonoid madde miktarlari

Table 2. Total phenolic and flavonoid contents of bee pollen samples

Fenolik madde miktari

Flavonoid madde miktari

Ornek
mg GAE/g mg KE/g
BP1 9,27 £ 0,05 3,16 £ 0,02
BP2 11,68 £ 0,03 5,01 £ 0,02
BP3 12,04 £ 0,08 3,45+0,03
BP4 18,37 £ 0,06 6,42 £ 0,06
BP5 11,19 £ 0,06 6,18 £ 0,03

TARTISMA

Bilecik ilinden toplanan ari poleni o6rnekleri 19
familya, 28 farkl taksona ait bitki poleni icermektedir.
BP5 disinda tim oOrnekler dominant olarak
Fabaceae familyasina ait bitki polenlerini icerirken;
BP5 dominant olarak Brassicaceae familyasinin
polenlerini icermektedir.

Bal arilarinin polen tercihleri bulunduklari bélgenin
florasina, iklimsel 6zelliklerine ve polenin icerigine
bagli olarak degismektedir (Baydar ve Gurel 1998,
Deveci v.d. 2015). Dogal mera alanlarinda bulunan
Fabaceae turleri de arlar tarafindan tercih
edilmekte, nektar ve polen kaynadi olarak
kullaniimaktadir (Cengiz 2013). Baydar ve Gurel
(1998), galisma alanlarindaki arilarin birincil olarak
Asteracea ve Fabaceae, daha sonra ise Rosaceae,
Lamiaceae, Brassicaceae familyasi uyelerini tercih
ettiklerini bildirmiglerdir. Ayni calismada besinsel
icerikleri yoninden Fabaceae ve Asteracea
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familyalarina ait polenlerin daha yuksek degerlere
sahip olduklari saptanmistir.

BP1, BP3 ve BP5 eser oranlarda Salix sp., BP4 ise
mindr oranda Rumex sp. polenlerini icermektedir
(Tablo 1). Yapilan aragtirmalar Salix sp. polenlerinin
genellikle entomofil, bazi tlrlerinin ise anemofil
oldugunu goéstermektedir (Sacchi ve Price 1988).
Rumex sp. ise anemofil bir bitkidir (St'astna v.d.
2010). Atmosferik polenlerin blytk kismini anemofil
bitkiler  olustururken  %2’lik kismi  entomofil
bitkilerden olugabilir (Mullins ve Emberlin 1997,
Tormo Molina v.d. 2001). Tire ve Bécik (2009)'un
Bilecik ili atmosferinde yaptidi ¢calismada, polenlerin
%67 oranla arboreal formlardan kaynaklandigini ve
Salix sp.’nin de majér polen gruplari arasinda
bulundugunu bildirmigtir. Dider polen gruplar ise
Poaceae, Urticaceae, Chenopodiaceae, Asteraceae
ve Rumex sp. taksonlarina aittir.

Chanda v.d. (2010), Fabaceae familyasina ait
bitkilerin farkli ¢ézicllerdeki total fenolik igeriklerinin
4,35 0,06 ile 74,86 0,32 mg/g araliginda
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degistigini bildirmistir. Brassicaceae taksonlarina ait
fakli bitki polenleri ile yapilan bir galismada ise
drneklerin toplam fenolik iceriginin 5,31-13,80 mg
GAE/g araliginda ve toplam flavonoid madde
miktarinin ise 1,35-6,71 mg KE/g araliginda degistigi
bildirilmistir (Heimler v.d. 2006). Bu ¢alismada elde
edilen veriler incelendiginde BP4 &rnegi toplam
fenolik madde igerigi acisindan en zengin 6rnek
oldugu gorilmastir. Toplam fenolik madde miktari
en dusuk olarak BP1 érnedinde bulunmustur. Bu
durum, polen &rneklerinin bitkisel kaynagina bagli
oldugu seklinde izah edilebilir. BP4 6rneginin fenolik
madde miktarinin daha ylksek olmasi sonucu, bu
ornedin daha fazla sayida familyaya ait bitki
polenlerini iceriyor olmasindan ileri geldigi
soylenebilir.

SONUG

Ari poleni yiksek besinsel igeridi nedeni ile
apiterapide énemli bir ar Griinidir. Ozellikle serbest
radikallerin yol a¢tigi rahatsizliklari énlemede fenolik
icerigi dolayisi ile antioksidan kapasitesi ylksek
urnler dne ¢ikmaktadir. Ari polenlerinin toplam
fenolik ve flavonoid madde miktarlari, polen
drneklerinin toplandigi boélgenin bitkisel cesitliligine
bagl olarak degiskenlik gostermektedir. Bu agidan
¢alismada kullanilan érneklerin hem botanik orijinleri
hem de fenolik madde miktarlari belirlendi. Bilecik
ilinden toplanan 5 farkli polen &6rneginden BP1
disindaki 6rneklerin  yiksek bitkisel cesitlilige
dolayisi ile yuksek fenolik madde icerigine sahip
oldugu saptandi.
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ABSTRACT

The aim of this study was to determine the plant sources, physicochemical properties, element content
and antimicrobial effects of honey samples collected from 10 different regions of the province of
Bayburt, Turkey. The melissopalynological analysis showed that the pollen samples of 67 plant taxa
belonged to 34 plant families in honey samples and were found with different rates and TPN-10 values
was found between 16024 and 90126. In addition to these, the amount of ash was between 0.13% and
0.32%, the electrical conductivity value was between 0.36 and 0.69 mS/cm, the moisture content was
between 16.1% and 18.9% and the fructose/glucose ratio was between 0.92 and 1.18. As a result of
physicochemical analysis, it was determined that the data obtained were in compliance with the
standard values defined in by the Turkish Food Codex Communiqué on Honey (No: 2012/58). Elemental
analysis performed with ICP-MS showed that the K element was the highest (261.34-1863.05 mg/kg) in
all honey samples in total among the 42 elements. In addition to these, the antimicrobial effects of
honey samples and minimum inhibition concentration values (MIC) were determined by the agar well
diffusion (AWD) method and and microbroth dilution method respectively.

Key words: Honey, Botanical origin, Element content, Melissopalynological analysis

0oz

Bu calismada, Tirkiye’nin Bayburt ilinin 10 farkh bélgesinden toplanan bal 6rneklerinin bitki
kaynaklari, fizikokimyasal 6zellikleri, multi-element i¢erigi ve antimikrobiyal aktivitesinin belirlenmesi
amacglanmistir. Melissopalinolojik analizler neticesinde bal 6rneklerinde 34 familyaya ait olan 67 bitki
taksonun polen o6rnegine farkh oranlarda rastlaniimig ve TPS-10 degeri 16024-90126 arasinda
saptanmistir. Fizikokimyasal analizler sonucunda ise kiil miktar %0,13-%0,32 arasinda; elektriksel
iletkenlik degeri 0,36-0,69 mS/cm arasinda; nem miktar1 %16,1- %18,9 arasinda ve friiktoz/glikoz orani
0,92-1,18 arasinda bulunmustur. Fizikokimyasal analizler neticesinde ¢alisilan tiim numunelerin Tiirk
Gida Kodeksi Bal Tebligi (Teblig No: 2012/58)’'nde verilen standart degerlerle uyumiu oldugu
saptanmistir. Multi-element analizleri neticesinde K elementi biitiin bal 6rneklerinde en yiiksek
konstrasyonda (261,3496-18,630555 mg/kg) belirlenen ilk elementti. Bunlara ek olarak, bal 6rneklerinin
antimikrobiyal etkileri ve minimum inhibisyon konsantrasyon degerleri (MiK) sirasiyla agar difiizyon
metodu ve mikrobroth diliisyon metodu ile belirlenmigtir.

Anahtar Kelimeler: Bal, Botanik orijin, Element icerigi, Melissopalinolojik analiz
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GENISLETILMiS OZET

Amag: Bal, bircok faydali dzelligi nedeniyle yUzyillardir insanlar tarafindan kullanilan geleneksel bir gida
maddesidir. Bu ¢alismada, Turkiye'nin Dogu Karadeniz Bélgesinde yer alan Bayburt ilinden toplanan farkli bal
drneklerinin bitkisel kaynaklarinin ve kalitesinin tespit edilmesi amaclanmistir. Melissopalinolojik analizlerde
ballarin polen kaynadi ve 10 gr baldaki toplam polen sayisi (TPS-10) hesaplanmistir. Fizikokimyasal
analizlerde ise ballarin ylzde kil igerigi, elektriksel iletkenlidi, nem oranlari ve seker oranlari (friktoz, glikoz)
incelenmistir. Bununla birlikte érneklerin multi-element profillerine ek olarak bes adet Gr (+), bes adet Gr (-)
bakteri ve bir adet mayaya karsi antimikrobiyal aktiviteleri arastiriimistir.

Gere¢ ve Yonrem: Bal orneklerinin bitkisel kaynaklarinin ve TPS-10 degerlerinin hesaplanmasinda 1sik
mikroskobu kullaniimigtir. Yiksek performansh sivi kromotografi (HPLC) cihazi kullanilarak ballarin seker
profilleri incelenmistir. ICP-MS cihazi kullanilarak Li, Be, B, Na, Mg, Al, Si, P, K, Ca, V, Cr, Mn, Fe, Co, Ni, Cu,
Zn, Ga, As, Se, Rb, Sr, Ru, Rh, Pd, Ag, Cd, In, Sn, Sb, Te, Cs, Ba, Hf, Ir, Pt, Au, Hg, Tl, Pb ve Bi elementlerinin
konsantrasyonlari hesaplanmistir. Ayrica bal érneklerinin agar difizyon yontemi ile antimikrobiyal aktivitesi ve
mikrobroth diliisyon yéntemi ile minimum inhibisyon konsantrasyonlari tespit edilmistir.

Bulgular: Bu galismada, Bayburt ilinin farkh bélgelerinden toplanan 10 bal 6rneginin melissopalinolojik analizi
sonucu Acanthaceae, Acereaceae, Apiaceae, Asteraceae, Asparagaceae, Berberidaceae, Brassicaceae,

Boraginaceae, Caryophyllaceae, Campanulaceae, Caprifoliaceae, Chenopodiacea, Cupressaceae,
Cucurbitaceae, Cyperaceae, Elaeagnaceae, Fabaceae, Fagacea, Geraniaceae, Hypericaceae, Liliaceae,
Malvaceae, Lamiaceae, Onagraceae, Plantaginaceae, Papaveraceae, Poaceae, Polygonaceae,

Rhamnaceae, Ranunculaceae, Rosaceae, Rubiaceae, Salicaceae ve Scrophulariacea olmak Uzere, toplam
34 familyaya ait bitki taksonlarinin polenlerine farkli oranlarda rastlaniimistir. Bal 6rneklerinin friktoz orani
%33,35 ile %43,36; glikoz orani %33,50 ile %41,77; F/G orani 0,92 ile 1,18 arasinda oldugu belirlenmigstir. Bal
orneklerinin nem igerigi %16,1-%18,9, kil miktar %0,13-%0,32 arasinda, elektriksel iletkenlik degeri 0,36-0,69
mS/cm arasinda degiskenlik gostermistir. Ek olarak, test edilen bal érneklerinin timudnin glikoz ve friktoz
iceriginin Turk Gida Kodeksi Bal Tebligi (No: 2012/58)'nde verilen degerlerle uyumlu oldugu gortlmustir. Tdm
bal drneklerinde farkli konsantrasyonlarda Al, B, Ba, Ca, Na, Cu, Fe, K, Si, Mg, Mn, Ni, P, Rb Sr ve Zn
elementlerini farkl konsantrasyonlarda igerdigi tespit edilmekle birlikte K, Na, P ve Mg elementlerinin tim
numunelerde en yuksek konsantrasyonda belirlenen ilk dort element oldugu belirlenmistir. Ayrica Bayburt'tan
toplanan bal 6rneklerinin minimum inhibitér konsantrasyonunun Gram pozitif bakterilere kargi %6,25-%25
(w/v) arasinda degistigi gortlmustar.

Tartisma ve Sonug: Elde edilen sonuglar degerlendirildiginde oldukg¢a farkh bitkilerin Bayburt ballarina
kaynaklik ettigi ve bdlge florasinin balli bitkiler agisindan zengin oldugu séylenebilir. Fakat Bayburt bdlgesi
ballarina agirlikli olarak kaynak olusturan bitkilerin net olarak belirlenebilmesi icin daha ayrintili ve daha fazla
sayida ornekle calismaya gerek duyulmaktadir. Ayrica incelenen tim o&rneklerin fizikokimyasal kriterler
acisindan (seker profili, elektriksel iletkenlik, nem orani) Turk Gida Kodeksi Bal Tebligi (No: 2012/58)'nde
verilen degerler ile uyumlu olmasi ballarin temin edildigi aricilarin dikkatli bir Gretim yaptigini géstermekle
birlikte, ballarin kalitesi hakkinda daha kesin yorum yapabilmek i¢in balin kalitesi ve orijini hakkinda fikir veren
daha farkh parametrelerin (C4 sekerleri orani; antibiyotik kalintisi, prolin, diastaz, HMF, fenolik madde vb.)
calisiimasina gereksinim vardir.

INTRODUCTION

The activities related to beekeeping in Turkey are
carried out quite intensively. In Turkey, especially
honey, propolis, bee pollen and bee products such
as bee milk (royal jelly) are produced and studied in
relation to their chemical properties (Bayram et al.
2017, Ecem Bayram and Gercek 2019, Can et al.
2015) as well as plant sources (Sorkun et al. 2018,
Gok et al. 2015) are conducted. Honey, which is

produced the most, is defined by the Turkish Food
Codex Communique on Honey (No: 2012/58), as a
natural product, which can be modified by
combiningit with different nectar sources, the water
content can be decreased and the storing methods
in honeycombs to ripen after nectar collection, can
all affect the properties of honey. Honey can be
characterized as blossom honey or a honeydew
honey according to the plant source that the honey
bees collect from (Abu-Jdayil et al. 2002). Honey is
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a highly variable and complex mixture that contains
sugar and other components (Anklam 1998) and has
a chemical composition of about 200 different
substances (da Silva et al. 2016, Escuredo et al.
2013, Ferreira et al. 2009). Honey, which is mostly
composed of sugar, is a food containing proteins
(enzymes), organic acids, especially vitamins B6,
thiamine, niacin, riboflavin and pantothenic acid,
minerals (magnesium, manganese, phosphorus,
potassium, sodium, zinc, pigments, and solid
particles that are mixed in during harvest (Algarni et
al. 2014, Ciulu et al. 2011, Pontes et al. 2007). The
sugar content of honey isdetermined by the region
and climatc conditions, along with the flowers visited
by foraging bees (Tornuk et al. 2013). Honey
contains 25 different oligosaccharides together with
the monosaccharides: fructose and glucose
(Karadal and Yildirrm 2012). There is generally a
positive correlation between the mineral content,
color and electrical conductivity of honey
(Karabagias et al. 2014). The electrical conductivity
of honey is used to differentiate between blossom
honey and honeydew honey (Sanz et al. 2005,
Nombré et al. 2010). The electrical conductivity of
honey may vary depending on floral origin, mineral
content, proteins, organic acids and complex sugars
(D'Arcy 2007).

The water content of honey is one of the most
important factors affecting the storage and quality of
honey (Gomez-Diaz et al. 2012). The chemical,
physical and microbiological stability of honey
depends primarily on the moisture ratio. The water
content of honey is mostly in the range of 16.0-
18.5% (Cinar and Eksi 2012). The moisture of honey
may differ depending on environmental conditions,
the processes carried out by the beekeepers during
the harvest period and also the year. Due to its
hygroscopic property, the moisture of honey may be
increased during different processing and under
inadequate storage conditions (Karabagias et al.
2014). A high moisture ratio can accelerate
crystallization in some honeys and increase the
probabilility of various yeasts to grow (Yanniotis et al.
2006).

The most important factor affecting the content of
honey is the floral sources where nectars are
collected because the changes in the source of
honey affect its smell, taste and color (Kaya et al.
2005, Sahinler and Kaya 2001). For this reason,
melissopalinological analysis which have recently
been carried out to determine the floral source of
honey all over the world have become increasingly
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important (Erdogan et al. 2006, Azim and Sajid 2009,
Gengay Celemli et al. 2018, Sorkun et al. 2014,
Ecem Bayram and Demir 2018). As a result of the
melissopalinological analyses made on different
types of honey, it is possible to determine the plant,
from which the most sophisticated honey is
produced along with the plants that provide the
properties of odor flavor, light or-dark color and quick
crystallization properties (Pinar et al. 2003). Each
type of honey has a unique combination in terms of
its components and properties due to the diversity of
the vegetation and climatic conditions of the
geographical region in which the honey is produced
as well as different storage and processing methods
(Gomez-Diaz et al. 2012). In addition to factors such
as early harvest, which may be caused by the
beekeeper, bees being fed with excess sugar syrup
and not following the hygiene rules during honey
production, plant diversity, and climate conditions of
the environment, also affect the quality of honey in a
positive or negative way. Among these factors, plant
variety is the most important (Oner 1967, Accorti et
al. 1987). The viscosity of honey varies depending
on the chemical composition, sugars, moisture,
enzymes, acids, vitamins and plant diversity of the
region (Accorti et al. 1987).

In this study, it was aimed to determine the floral
diversity, physicochemical characteristics, multi-
elemental content and antimicrobial activity of
honeys collected from Bayburt, Turkey.

MATERIAL AND METHODS
Honey samples

The 10 honey samples were obtained from apiaries
in 10 different locations from Bayburt, Turkey in
2017. All samples were stored at room temperature
prior to the analyses.

Microscopic analysis of honey samples
Pollen diagnosis

The pollen spectra of the honey samples were
determined according to the methodology described
by Louveaux et al. (1978). Accordingly, 10 g of
honey samples were thoroughly mixed with a sterile
glass rod were taken and transferred to a test tube
to which 20 mL of distilled water was added. For the
dissolving of the honey sample in water, the tubes
were placed in a water bath at about 45°C for 10-15
minutes and then each tube was shaken by a stirrer.
This dissolved honey water mixture was then
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centrifuged at 3500 rpm for 45 minutes and the
supernatant fraction was poured off. The precipitate
remaining in the bottom of the tube was infused with
a quantity of basic-fucose with added glycerin-
gelatin taken from the needle tip with and this
material was transferred onto the slide. The slide
was heated to 30-40°C to allow the dissolving of the
basic fuchsin added with the glycerin gelatin and
then an 18x18 cover slip was placed on top of it. The
preparation was kept this way for nearly 12 hours
after which it became suitable for examination. The
pollen preparations that were prepared to determine
the botanical origin of the honey samples were
examined with a Leica DM500 light microscope. To
diagnose of the pollen grains, the microphotographs
of the pollens in the literature and the reference
preparations were utilized (Sorkun 2008). Then, the
observed pollen types were classified into four
categories: dominant pollen (= 45%, D), secondary
pollen (16-44%, S), important minor pollen (3-15%,
1) and minor pollen (<3%, M) (Louveaux et al.,1978).

Total pollen number

The total pollen number (TPN) of the honey samples
was calculated according to the Moar (1985) by
using tablets of Lycopodium spores (Stockmarr
1971). The honey samples were classified according
to the number of pollen grains present in 10 grams
of honey, into: group | (<20000), group Il (20000-
100000), group Il (100.000-500.000), group IV
(500.000-1.000.000) and group V (>1.000.000)
(Louveaux et al. 1978).

Physicochemical analysis of honey samples
Ash content

For the ash content of the honey samples the
method developed by Accorti et al. (1987), Sancho
et al. (1991) and Piazza et al. (1991) was used. 1 g
of each honey sample was weighed and placed in a
porcelain bowl and this was placed in an oven set at
600 °C. The honey sample placed in the ash oven
was burned for about 6 hr and then re-weighed after
cooling. The amount of ash was expressed as a
weight percent (g / 100 g).

Electrical conductivity

Electrical conductivity was determined by the
relationship between percent ash content and
electrical conductivity as following: EC (mS/cm) =
0.14 + 1.74 - A (in which A represents the ash
content (g/100 g honey) (Sancho et al. 1991, Piazza
et al. 1991).

Moisture content

The moisture ratio of the honeys was detected by
using a portable refractometer (ATC 0-32) according
to the method of Devillers et al. (2004) and
Bogdanov (1997).

Sugar analysis by high performance liquid
chromatography (HPLC)

The analyses of honey sugars were performed
according to the harmonized methods of the
International Honey Commission (2009). 5 g of each
honey sample was dissolved in 40 mL of distilled
water and then 25 mL of methanol was added to the
solution. Afterwards, distilled water was used to
bring the the final volume to 100 mL. The prepared
solution was then analyzed by high performance
liquid chromatography (HPLC) (Agilent
Technologies 1200 Series, Germany) with a
refractive index detector (HPLC-RID) using a
carbohydrate  column  (Agilent  Technologies
Carbohydrate 5 um, 4.6 x 250 mm, USA).

Determination of mineral profiles of honey
samples by inductively coupled plasma mass
spectrometry (ICP-MS)

ICP-MS analysis was performed at the Central
Research Laboratory of Bayburt University. In this
study all reagents used for the elemental analysis of
samples were of analytical grade. The element
standard solutions were prepared by diluting a stock
solution of 1000 mg/L of Lithium (Li), Boron (B),
Beryllium (Be), Magnesium (Mg), Sodium (Na),
Silicon (Si), Aluminum (Al), Phosphorus (P), Copper
(Cu), Calcium (Ca), Potassium (K), Vanadium (V),
Chromium (Cr), Manganese (Mn), Cobalt (Co), Iron
(Fe), Nickel (Ni), Zinc (Zn), Ga (Gallium), Selenium
(Se), Arsenic (As), Cesium (Cs), Strontium (Sr),
Indium (In), Rubidium (Rb), Rhodium (Rh),
Ruthenium (Ru), Silver (Ag), Palladium (Pd),
Cadmium (Cd), Platinum (Pt), Tin (Sn), Tellurium
(Te), Lead (Pb) Antimony (Sb), Barium (Ba),
Hafnium (Hf), Iridium (Ir), Gold (Au), Mercury (Hg),
Thallium (T1) and Bismuth (Bi). 0.5 g of each honey
sample was weighed and 9 mL of suprapur nitric acid
(Sigma Aldrich, Germany) (%65) and 1 mL of
hydrogen peroxide (Sigma Aldrich, Germany) (30%)
were added. After that, the digestion procedures
were carried out in a microwave digestion system
(Milestone, Ethos Easy, Italy) according to
instrumental parameters. The final volume of the
samples removed from the microwave was
completed to 50 mL with ultra-pure water. Blank
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solutions were prepared in the same way. The 42
elements in the honeys were determined using
inductively coupled plasma mass spectrometry ICP-
MS (7800 Series from Aigelent) (Oroian et al. 2015).

Antimicrobial activity and minimum inhibition
concentration

Microorganisms and growth conditions

Five gram positive bacteria (Staphylococcus aureus
ATCC 25923, Staphylococcus aureus BC 7231,
Staphylococcus aureus NCTC 10788, Enterococcus
faecalis NCTC 12697, Bacillus cereus BC 6830) five
gram negative bacteria (Escherichia coli NCTC
9001, Escherichia coli BC 1402, Pseudomonas
aeruginosa NCTC 12924, Salmonella Typhimurium
RSSK 95091, Yersinia enterocolitica ATCC 27729)
and 1 yeast-like fungus Candida albicans ATCC
10231 were used to determine in vitro antimicrobial
activities of the honeys. The microorganisms used in
the study were obtained from the Bayburt University,
Vocational School of Health Services, Department of
Medical Services and Techniques.

The bacterial strains and the yeast-like fungus were
cultured for 24 hours at 37°C using Mueller Hinton
Broth (MHB, Oxoid) and Sabouraud liquid medium
(SDB, Oxoid), respectively. The suspensions were
adjusted to a standard turbidity of 0.5 McFarland
(10% CFU/ml) and used as inoculum (Sherlock et al.
2010).

Preparation of honey samples for antimicrobial
activity assays

2 gr of each honey samples were transferred to 15
mL sterile falcon tubes. The prepared honey
samples (50% w / v) were used for the determination
of antimicrobial activity and MIC values (Lee et al.
2008).

Determination of antimicrobial activity

The agar-well diffusion (AWD) method was used to
determine the in-vitro antimicrobial activity of the
honeys. Mueller Hinton Agar (MHA) for bacteria and
Sabouraud Dextrose Agar (SDA) for Candida
albicans ATCC 10231 were sterilized at 121°C in the
autoclave and cooled to 50°C at room temperature.
Mediums were transferred to sterile petri dishes by
taking 25 ml volumes and 500 pl inoculum were
added to every petri dish. After the addition of the
inoculum, the medium was cooled at 4°C for 1 hour
(Oses et al. 2016). 8 mm diameter wells were cut into
the mediums using a sterile cork borer drilled into the
solidified petri dishes (Sherlock et al. 2010). After
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these processes 100 uyl 50% (w/v) of the honey
samples that were previously prepared with
sterilized distilled water were transferred to wells and
incubated at 37°C for 24 h for bacteria and 48 h for
Candida albicans ATCC 10231 (Silici et al. 2010).
The inhibition zones observed around the wells
following the incubation period were measured with
a vernier caliper and recorded. Each assay was
carried out in duplicate (Oses et al. 2016).

In order to have a negative control in determining the
in vitro inhibitory effect, an artificial honey
formulation was prepared which reflects the
approximate sugar composition of many honey
samples. For this purpose, 2 g sucrose, 8 g maltose,
30 g glucose and 40 g fructose were dissolved in 100
mL distilled water and sterilized in autoclave for 15
min at 121°C (Taormina et al. 2001). The inhibition
zone diameters of vancomycin and gentamicin
antibiotics a positive control against the target
pathogenic microorganisms were also determined
by the disc diffusion method.

Determination of minimum

concentration (MIC)

inhibitory

The microbroth dilution method was used to
determine MIC values (Huttunen et al. 2013). In this
process, 96-well microtiter plates were used. Initially,
95 pl of sterile MHB medium for the bacterial strains
and 95 pL sterile SDB medium for Candida albicans
ATCC 10231 was added to all wells and then 5 L of
inoculum was added to all wells. Thus, 100 pL of
medium plus an inoculum mixture was added to
each well. Following these processes, 100 yL of
diluted honey samples 50% (w/v) were added to the
first wells and mixed thoroughly by pipetting. Then a
sample of 100 pL was taken from the first well and
transferred to the second well by micropipette.
These processes were repeated for all eight wells
and the concentrations of the honey samples were
serially diluted in each well by serial dilution. The
lowest concentration of the honey samples that
inhibited pathogenic  microorganisms  was
determined as the MIC value (Sarker et al. 2007).

RESULTS

The taxa and their pollen spectra detected as a result
of the pollen analysis of 10 honey samples from
Bayburt, Turkey are given in Table 1. As a result of
the melissopalynological analysis, the pollen of plant
taxa belonging to Acanthaceae, Apiaceae,
Acereaceae, Asteraceae, Asparagaceae,
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Boraginaceae,  Brassicaceae,  Berberidaceae,
Campanulaceae, Caryophyllaceae, Caprifoliaceae,
Chenopodiacea,  Cucurbitaceae,  Cyperaceae,
Cupressaceae, Fabaceae, Elaeagnaceae,
Geraniaceae, Fagacea, Lamiaceae, Polygonaceae,
Hypericaceae, Liliaceae, Malvaceae, Onagraceae,
Plantaginaceae, Poaceae, Papaveraceae,
Ranunculaceae, Rhamnaceae, Rosaceae,
Rubiaceae, Salicaceae and Scrophulariacea were

found in different proportions from the honey
samples. Pollen belonging to the taxa Achillea spp.,
Aster spp., Campanula spp., Juniperus spp.,
Elaeagnus angustifolia, Astragalus spp., Coronilla
spp., Medicago spp., Onobrychis spp., Trifolium
spp., Lamium spp., Rumex spp., Ranunculus
grandiflorus and Salix spp. were observed at minor
levels.

Table 1. Pollen spectrum of plant taxa of honey samples (S: secondary pollen, M: Minor pollen, I: important minor pollen)

Family

Taxon

B1

B2 B3 B4 BS B6 B7 B8 B9 B10

Acanthaceae

Acanthus spp.

M

Apiaceae

Bupleurum falcatum
Chaerophyllum spp.
Eryngium billardierei
Pipinella spp.

M M

=L
<
<
<

Asteraceae

Achillea spp.
Anthemis spp.
Aster spp.
Centaurea spp.
Cirsium spp.
Crepis spp.
Helichrysum spp.
Scorzonera spp.
Tanacetum spp.
Taraxacum spp.
Xeranthemum spp.

==~ Z7IES £

=T
<
= 2727
<
= 0L
=T -~
S

=L
=L
=L
=L
=L
= £ £

Asparagaceae

Ornithogalum sphaerocarpum

L

Berberidaceae

Boraginaceae

Alkanna spp.
Anchusa spp.
Cerinthe minér
Onosma spp.
Symphtum spp

Brassicaceae

Alyssum spp.
Aethionema spp.
Lepidium spp.
Isatis spp.

g £ =2 £

= £

Campanulaceae

Campanula spp.

gL £ £

Caryophyllaceae

Dianthus spp.
Minuartia spp.

gL

Caprifoliaceae

Silene caryophylloides

Chenopodiacea

Cucurbitaceae

Cupressaceae

Juniperus spp.

S

Cyperaceae

Carex spp.

Elaeagnaceae

Elaeagnus angustifolia

Fabaceae

Fagaceae
Geraniaceae
Hypericaceae
Lamiaceae

Astragalus spp.
Coronilla spp.
Medicago spp.
Melilotus spp.
Onobrychis spp.
Trifolium spp.
Vicia spp.
Quercus spp.
Geranium spp.
Hypericum spp.
Lamium spp.
Mentha spp.
Nepeta spp.
Salvia spp.

— =TT 7L
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Stachys spp M M M
Teucrium spp. M M M M M M
Thymus spp. M M M M M M
Liliaceae M
Malvaceae M
Onagraceae Epilobium angustifolium M M M M M M
Papaveraceae Papaver spp.
Plantaginaceae Plantago spp. M M
Polygonaceae Rumex spp. M | M | | |
Ranunculaceae Ranunculus grandiflorus | | | M |
Rhamnaceae M
Rosaceae Potentilla spp. M M | M |
Pyrus spp M M M M
Rosa spp. M | M M M
Rosa canina M M | M M
Cerasus angustifolia M M M M M |
Rubus spp. M M M
Rubiaceae Asperula spp. M M M
Galium spp. M M M
Salicaceae Populus spp. M |
Salix spp | | | | | |
Scrophulariacea Verbascum spp. | | |
Scrophularia spp. M
Solanaceae M M

TPN-10 values of the samples were also determined by light microscope. TPN values of 10 grams of honey
were determined between 16024 and 90126 (Table 2). According to the results of TPN, the B6, B9 and B10
samples had low pollen counts and the other seven honey samples had average pollen counts.

Table 2. TPS-10 values of honey samples

Sample Code TPN Grup Pollen Content
B1 65630 Grup Il Normal
B2 41608 Grup Il Normal
B3 56789 Grup Il Normal
B4 78965 Grup Il Normal
B5 34572 Grup Il Normal
B6 19904 Grup | Low
B7 90126 Grup Il Normal
B8 21225 Grup Il Normal
B9 18906 Grup | Low
B10 16024 Grup | Low

The percent ash content and electrical conductivity
of the 10 honey samples were detected and the
results are presented separately in Table 3. It was
determined that the amount of ash was between
0.13% and 0.32% and the conductivity value varied
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between 0.36 mS / cm and 0.69 mS / cm in honey
samples examined in our study. In addition to this, it
was determined that the moisture content of the
honey samples varied between 18.9% - 6.1-%
(Figure 1-Table 3).

U. An D. - U. Bee J. 2019, 19 (2): 161-176



ARASTIRMA MAKALESIi / RESEARCH ARTICLE

In the present study, the fructose content of the fructose/glucose ratio was between 0.92 and 1.18.
honey samples was 33.35% to 43.36%; the glucose The results of the sugar analysis of the honey
ratio was 33.50% to 41.77% and the samples are given in Table 3.

Table 3. Physicochemical properties (ash content, electrical conductivity, sugar content) of honey samples

Sample Ash Electrical Moisture Sugar Content
. . o
Code g/o)n tent ?n:gﬁ::)tw'ty content (%) Fructose Glucose FIG F+G
° (%) (%) (%)
B1 0.17 0.43 18.8 39.45 36.35 1.09 75.80
B2 0.27 0.60 18.6 40.04 36.90 1.09 76.93
B3 0.19 0.47 18.3 41.20 38.24 1.08 79.44
B4 0.26 0.50 16.1 41.03 41.17 1.00 82.20
B5 0.13 0.36 16.6 33.35 36.10 0.92 69.45
B6 0.21 0.50 17.3 41.42 35.50 1.17 76.92
B7 0.12 0.37 18.9 40.89 36.04 1.13 76.94
B8 0.16 0.41 17.6 43.36 38.70 1.12 82.06
B9 0.32 0.69 18.3 42.62 36.24 1.18 78.86
B10 0.27 0.60 16.6 44 .41 39.14 1.13 83.54
Chromatogram
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2
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Figure 1. A representative chromatogram of carbohydrates contents determined in Bayburt honey by using HPLC-RI

In the present study, elements such as Mg, B, Al, Si, all of the samples (Table 4). In addition, elements
Na, P, Ca, Mn, K, Ni, Fe, Zn, Cu, Sr, Rb, Ba were such as V, Ga, As, Pd, Ag, Se, Rh, In, Sb, Cs, Te,
found in different concentrations in all of the honey Hf, Ir Pt, Au, Hg Tl and Bi were not found in honey

samples. K, Na, P and Mg were the first four from the Bayburt region.
elements determined at the highest concentration in
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Table 4. Multi-element contents of honey samples (mg/kg)

Elements B1 B2 B3 B4 B5 B6 B7 B8 B9 B10

7 Li nd 0.07 nd nd nd nd nd 0.01 nd 0.02
9 Be nd nd nd nd nd nd nd nd nd 0.63
11 B 1.51 3.12 3.67 2.19 0.60 0.44 2.8 4.46 4.27 5.17
23 Na 98.61 38.82 24.72 366.38 42.27 147.34  53.49 27.73 33.13 26.03
24 Mg 21.59 15.50 12.81 30.64 35.43 15.02 22.99 10.41 16.21 18.13
27 Al 0.42 0.55 0.83 0.71 6.476 1.53 0.58 1.25 1.07 1.35
28 Si 7.24 4.46 5.70 8.73 55.53 7.26 6.82 5.63 8.78 9.38
31P 55.88 90.28 78.26 68.81 123.55 69.97 90.56 87.92 116.25 105.38
39 K 261.34 532.66 625.00 521.35 1863.05 349.94 500.10 646.47 859.23 783.67
44 Ca 13.29 13.59 14.04 14.20 17.95 12.66 21.40 10.66 16.04 14.72
51V nd nd nd nd nd nd nd nd nd nd

52 Cr nd nd nd nd nd 0.02 nd nd nd nd

55 Mn 0.24 0.19 0.30 0.28 0.45 0.94 0.70 0.25 0.33 0.39
56 Fe 29.49 1.02 2.28 3.92 3.09 0.74 1.48 1.44 1.77 14.60
59 Co nd nd nd nd nd nd nd nd nd 0.01
60 Ni 0.09 0.01 0.01 0.02 0.08 0.08 0.01 0.01 0.02 0.01
63 Cu 0.14 0.14 8.61 0.10 0.29 0.13 0.12 0.10 0.15 0.13
66 Zn 573 0.80 6.22 1.43 0.87 0.57 0.51 0.61 0.60 57.84
71 Ga nd nd nd nd nd nd nd nd nd nd
75 As nd nd nd nd nd nd nd nd nd nd

78 Se nd nd nd nd nd nd nd nd nd nd

85 Rb 0.10 0.23 0.21 0.30 1.22 0.21 0.36 0.28 0.38 0.33
88 Sr 0.36 0.24 0.13 0.30 0.27 0.19 0.32 0.14 0.27 0.24
101Ru nd nd nd 0.01 0.01 0.01 nd 0.01 0.01 nd
103Rh nd nd nd nd nd nd nd nd nd nd
105Pd nd nd nd nd nd nd nd nd nd nd
107Ag nd nd nd nd nd nd nd nd nd nd
111Cd nd 0.04 nd nd 0.01 0.03 nd nd 0.01 0.05
115 In nd nd nd nd nd nd nd nd nd nd
118 Sn  0.13 0.03 nd 0.05 nd nd nd nd nd nd
121Sb nd nd nd nd nd nd nd nd nd nd
125 Te nd nd nd nd nd nd nd nd nd nd
133Cs nd nd nd nd nd nd nd nd nd nd
137 Ba 0.08 0.07 0.12 0.06 0.11 0.05 0.05 0.08 0.12 0.12
178 Hf nd nd nd nd nd nd nd nd nd nd
193 1Ir nd nd nd nd nd nd nd nd nd nd
195 Pt nd nd nd nd nd nd nd nd nd nd
197 Au nd nd nd nd nd nd nd nd nd nd
201Hg nd nd nd nd nd nd nd nd nd nd
205 TI nd nd nd nd nd nd nd nd nd 6.10
208 Pb nd 0.07 0.06 0.01 0.05 0.04 nd 0.02 0.01 0.14
209 Bi nd nd nd nd nd nd nd nd nd nd

*ND: not detected

In this study, the AWD method was used to
determine the antimicrobial properties of the honey
samples collected from the province of Bayburt in
2017. The obtained results showed that Bacillus
cereus BC 6830, Staphylococcus aureus NCTC
10788, Staphylococcus aureus BC 7231 and
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Staphylococcus aureus ATCC 25923 strains were
susceptible among the Gram (+) bacteria (Table 5).
But it has been observed that Enterococcus faecalis
NCTC 12697 strain was much less sensitive
compared to other Gram (+) bacteria. However,
among the selected microorganisms, Gram (-)
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bacteria were highly resistant to honey samples and
in most wells, indicated by not observing an inhibition
zone. In addition to this, it was observed that only
three honey samples had a weak antifungal effect
against the Candida albicans ATCC 10231 strain.

In order to determine MIC values, the microbroth
dilution method was used and it was observed that
the minimum inhibitor concentration of honey
samples collected from Bayburt which ranged from
6.25% to 25% (w/v) against Gram positive bacteria.

However, there was no observed inhibitor effect
against Gram negative bacteria and Candida
albicans ATCC 10231. Based on these results, it can
be concluded that honey samples collected from the
Bayburt province have antibacterial effects,
especially against Gram positive bacteria. In addition
to this, the antibacterial effect of these honey
samples against Gram negative bacteria and fungi
like the Candida albicans ATCC 10231 strain is
neglible.

Table 5. Inhibition zone diameters obtained by agar well diffusion (AWD) assay (mm)

Diameter of Inhibition Zones (mm)

Microorganisms B1 B2 B3 B4 B5

B6 B7 B8 B9 B10 AH \'A G

Bacillus cereus 16+1 1541 1241 171 161
BC 6830

121 19+1 18+1 151 111 - 18+1  18%1

Enterococcus - 10+1 - - 11+1
faecalis
NCTC 12697

- - 1121 - - - 20%1 171

Staphylococcus 151 13¢1 181 1941 141
aureus NCTC 10788

18+1 121 151 141 131 - 13+1 211

Staphylococcus 211 181 161 151

aureus BC 7231

131 171 171 18+1 161 - 141 271

Staphylococus 1312 1441 161 132 18%1

aureus ATCC 25923

151 121 161 151 121 - - 19+1

Escherichia
coliNCTC 9001

Escherichia
coliBC 1402

22+1

Pseudomonas
aeruginosa - - - 1121 -
NCTC 12924

Salmonella
typhimurium - - - - 12+1
RSSK 95091

Yersinia
enterocolitica - 101 - - -
ATCC 27729

Candida
albicans ATCC - - 111 - 13+1
10231

* AH: Artificial Honey; V: Vancomycin; G: Gentamicin
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Table 6. Minimum inhibition concentration (MIC) values obtained by microbroth dilution method (% w/v)

Minimum inhibition concentration (MIC) (% w/v)

Microorganisms
g B1 B2

B4 B5 B6 B7 B8 B9 B10 AH

Bacillus cereus BC 6830 6.25 125

125 125 6.25 125

6.25 6.25 125 25 -

Enterococcus faecalis NCTC 12697

25

Staphylococcus aureus NCTC 10788 6.25 25

6.25 6.25 125 6.25

125 6.25 125 125 -

Staphylococcus aureus BC 7231 6.25

6.25 6.25 125 125 125

6.25 6.25 6.25 125 -

Staphylococus aureus ATCC 25923 12.5

125 6.25 125 6.25 6.25

125 6.25 125 25 -

Escherichia coli NCTC 9001 - -

Escherichia coli BC 1402 - -

Pseudomonas aeruginosa NCTC 12924

Salmonella typhimurium RSSK 95091

Yersinia enterocolitica ATCC 27729 - -

Candida albicans ATCC 10231 - -

*AH: Artificial Honey

DISCUSSION

The melissopalynological analysis results obtained
indicate that all examined honey samples show
multifloral honey characteristics. The source of
honey is always plants and the raw material is called
nectar (Zander and Koch 1994). Thanks to pollen
analysis, the plant resources of honey and the plants
providing nectar and pollen for bees at different
times can be determined. On the other hand, this
analysis allows plants that cause as well as bad
smells, bitterness and rapid crystallization to be
identified as well as plants that provide pleasant
odor, aroma, taste and late crystallization (Andrada
et al. 1998). The content of honey varies depending
on the plant source of the collected nectar, the
geographical characteristics of the area it is
collected in and climatic factors (Anklam 1998). The
melissopalynologic analysis of the honey samples
collected by Sorkun et al. (2014) and Kaya et al.
(2005) from different regions of Turkey were made in
a manner similar to the present study. In a study on
honey samples produced in the Ardahan region of
Turkey, the pollen types of Asteraceae, Apiaceae,

Boraginaceae, Betulaceae, Brassicaeae,
Caryophyllaceae, Campanulaceae, Cistaceae,
Cyperaceae, Chenopodiaceae,  Dipsacaceae,

Euphorbiaceae, Ericaceae, Fagaceae, Fabaceae,
Geraniaceae, Liliaceae, Lamiaceae, Poaceae,
Onagraceae, Polygonaceae, Rhamnaceae,
Pinaceae, Rutaceae, Rosaceae, Solanaceae and
Salicaceae were determined (Sorkun 2014). The
pollen belonging to the taxa of Apiaceae, Anthriscus,
Pimpinella  anisum,  Cardamine,  Centaurea,
Compositae, Ericaceae and Dianthus spp. were
dominant in the honey samples collected from the
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Burdur region in a research carried out by different
researchers (Taskin and ince 2009). Unlike the
present study, Cenet et al. (2015) reported that they
observed dominant pollen from Zea mays, Styrax
officinalis and Trifolium spp. plants in the honey
samples from Mugla, Turkey. These differences put
forward by the researchers suggest the richness in
diversity of plants and the content of honey produced
in Turkey.

It can be said that Achillea spp. (B7, B8) and
Onobrychis spp. (B4,B86,89,B10) taxa, which were
detected secondarily in some honey samples; and
Aster spp. (in 9 sample) , Juniperus spp. (in 9
sample), Astragalus spp. (in 9 sample), Medicago
spp. (in 9 sample), Lamium spp. (in all sample),
Rumex spp. (in 7 sample), Ranunculus grandiflorus
(in 6 sample) and Salix spp. (in 6 sample) taxa,
identified as the minority in at least five honey
samples, are important plant species originating
from the honey samples produced in the Bayburt
province. However, it is thought that other plant taxa
(Table 1) detected at minor proportions besides
these taxa are also important contributors to the
formation of the characteristic of the honey
samplesof the characteristic of the honey samples.

It has been pointed out in different studies that the
TPN-10 value can be used as a criterion in
determining the authenticity of honey (Basoglu et al.
1996). In this study, the seven honey samples were
found in Group Il and the three honey samples in
Group |. Gencay Celemli et al. (2018) reported that
the value of the TPS-10 number for 100 honey
samples from the Kars region of Turkey were found
to be a minimum of 226 and a maximum of 481157
with an average of 31678.
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Electrical conductivity is a good criterion for
determining the botanical source of the honey and
for separating different honey varieties. (Gruji¢ and
Komiéla 2012, Bogdanov and Martin 2002, Nombré
et al. 2010). This value depends on the amount of
organic acid, protein, sugar and mineral matter
according to some references (Cinar and Eksi
2012). It is generally reported that the electrical
conductivity of honeydew honey is greater than that
of flower honey (Cinar and Eksi 2012). It has been
reported in the Turkish Food Codex Communiqué on
Honey (No: 2012/58), that the value of electrical
conductivity should be lower than 0.8 mS/cm in
blossom honey and higher than 0.8 mS/cm in
honeydew honey. Results indicate that the honeys
examined within the scope of our study are flower
honey and support the results of the palynological
analysis of the study. In the same way, Guzel (2014)
reported that the electrical conductivity values of 76
honey samples collected from the Ardahan region of
Turkey were found to be a minimum of 0.16 mS/cm,
a maximum of 0.26 mS/cm, with a mean of 0.02
mS/cm. Guler et al. (2007) concluded that the
electrical conductivity of pure blossom honey is
higher than that of honey produced by sucrose
syrup.

Moisture is one of the most important parameters
affecting the physical characteristics of honey such
as viscosity and crystallization (Escuredo et al.
2013). According to the Turkish Food Codex
Communiqué on Honey (No: 2012/58), the water
content of honey should be less than 20%. Our
results indicate that the moisture content of the
honeys obtained in the present study is among the
normal criteria.

The basic composition of honey is carbohydrates.
Approximately 70-80% of carbohydrates are
composed of glucose and fructose
monosaccharides (Ecem Bayram and Demir 2018).
The ratio of glucose to fructose in honey depends on
the source of nectar. The mean fructose/glucose
ratio is 1.2: 1 (White 1980). The fructose/glucose
ratio in the honey sample gives information on the
rate of the crystallization of the honey. Crystallization
is fast when the fructose/glucose ratio is between 1.0
and 1.2, and crystallization takes longer when this
ratio is 1.3 or more (Ruoff et al. 2006).

In this study, all of the honey samples tested were
found to have a glucose and fructose content
consistent with the values given in the Turkish Food
Codex Honey Communiqué (No: 2012/58).

Furthermore, when the crystallization ratings of the
honey samples were evaluated, it can be said that
all the honey samples have quick crystallization
properties. Similarly, studies on sugar profiles have
been made on honey samples from different origins.
Can et al. ( 2015), reported that the fructose/glucose
ratio of honeys from different regions in Turkey was
between 1.16 and 2.44. In a different study, the
amount of glucose in Spanish honeys was reported
as 19.3-31.2%; the fructose ratio was 23.2%-39.9%;
the fructose plus glucose value was 42.5-71.1%, and
the fructose / glucose value was between 1.13 and
1.36 (Soria et al. 2004).

The multi-element content of honey is quite low and
this ratio varies depending on the botanical source
of the honey, the climatic conditions of the area it is
obtained from and the extraction effect. Any
significant deficiency in the elemental content of soil,
rock and water affects the elemental content of the
plant growing in this region, which directly affects the
nectar and pollen, hence the mineral content of the
honey. For this reason, the content of metal ions in
honey can contribute to the determination of the
geographic origin of honey since it is in harmony with
the environmental conditions (Hernandez et al.
2005). The increase in the mineral content of honey
results in a darker color and strong aroma (Escuredo
et al. 2013, Karabagias et al. 2014), which makes it
more attractive for the consumers as the honeys rich
in minerals are considered to have health benefits. K
was the first element determined at the highest
concentration in all of the honey samples (261.34-
1863.05 mg/kg) and these results were consistent
with previous studies (Terrab et al. 2003, Chua et al.
2012, Oroian et al. 2015). Concentrations of Na, K,
Ca, Mg, Cu, Fe, Mn, Zn and Co were 118, 296, 51,
33, 1.8, 6.6, 1.0, 2.7, respectively and 1.0 mg/kg in
honey samples from South-Eastern Anatolia
(Turkey). In contrast, it was found that the amount
of other elements (Ca, Na, Cu, Mg, Mn, Fe, and Co)
excluding K and Zn (694.28, 7.52 mg / kg,
respectively) were lower in Bayburt honeys on
average. Oroian et al. (2015) reported that K has the
highest concentration in all honey types, regardless
of botanical origin. These results may indicate that
the amounts of other elements apart from potassium
differ according to the botanical or geographic origin
of the honey.

Depending on its plant source, honey can have
important effects on human health. The antimicrobial
property of honey was first identified by Van Ketel in
1892 (Dustmann 1979). The antimicrobial effects of
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honey are caused by more than one factor.
Hydrogen peroxide (H20:2), a component produced
in honey due to glucose oxidase enzyme activity
secreted by bees, can be considered as the first
among these factors. In addition to this, defensin-1
produced by honey bees, various phenolic
compounds, pH parameters and high osmolality also
contribute to the antimicrobial effect of honey
(Cooper et al. 2002, Kwakman et al. 2010; Szweda,
2017.)

CONCLUSION

By defining the characteristics of honey, types of
honey can be classified according to their floral and
geographic origins and can be presented to the
consumer as special products with unique
characteristics (Sancho et al. 1991). When the
results of this study are evaluated, it can be said that
a variety of different plant species are the source of
Bayburt honey and the flora of the region is rich in
honey plants. However, it is necessary to work out in
detail and with more examples, in order to clearly
determine the plants that are the complete source of
the honey produced in Bayburt. In addition, the fact
that all of the honey samples examined conform to
the Turkish Food Codex Communique on Honey
(No: 2012/58) in terms of physicochemical criteria
(sugar profile, electrical conductivity, moisture)
indicates that the beekeepers who produce honey in
this region carry out a quality and hygienic
production. In addition, when looking at the element
profile of the honey samples, it can be said that the
element diversity and content are rich. These results
indicate that honey from Bayburt has the quality that
may be preferred by the consumer and can be used
as a good nutritional supplement.
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0oz

Dinya aricilik sektoriinde, Tiirkiye, 6nemli liretim potansiyeline sahip ililkelerden biri olarak yer
almaktadir. Koloni varligi bakimindan diinya siralamasinda u¢tlincii sirada olan iilkemiz bal ihracatinda
yirmi birinci sirada yer alarak sektoriin sahip oldugu potansiyelin ¢ok altinda bir gelir elde etmektedir.
Bu dogrultuda Tiirkiye i¢ pazarda bal tiretimi bakimindan ihtiyaglara cevap verebilir olsa da dis pazarda
o6nemli bir aktor olmaktan uzaktir. Bunun énemli bir nedeni de Tiirkiye’de aricilik lizerine yirurliikte
bulunan mevcut yasal diizenlemelerin sektoriin ihtiyaglarina cevap verememesi ve verimin artmasina
hizmet etmemesidir. Heniiz lilkemizde bal disindaki ari liriinlerine yonelik standardizasyon ¢alismalari
tamamlanmadigindan hukuki mevzuat olusturulamamigtir. Gerekli hukuki diizenlemelerin
olusturulmasinda ge¢ kalinmasi lilkemizdeki ar irklarn ve bitki tiirleri bakimindan da ciddi tehlikelerle
karsi kargiya kalinmasina yol agmaktadir. Dogru bir teknikle hazirlanacak, bir biitiinliikk arz eden,
ulasilabilir ve uygulanabilir olan, seffaf, glincel ve butiin an iurinlerini ve aricilik faaliyetinin her
safhasini kapsayan bir mevzuatile Tiirkiye aricilik sektoriinde ciddi atilimlar yapabilecektir. Zira hukuki
denetimi saglanmig uriinlerin piyasadaki marka degeri de artacaktir.

Anahtar Kelimeler: Aricilik, ari Grinleri, yasal dizenlemeler, mevzuat, Turkiye.

ABSTRACT

Turkey ranks as one of the countries with significant production potential in the world beekeeping
sector. Our country, which ranks third place in the world in terms of honeybee colony numbers, ranks
twenty-first place in honey exports and earns income much below the potential of this sector. In this
respect, Turkey can respond to the needs for the production of honey in the domestic market, though
it is far from being an important actor in exporting honey to international markets. Current legal
regulations could be an important reason for this matter because beekeepers may not be able to satisfy
the needs of the sector and enhance the productivity. As the standardization studies for bee products
other than honey have not been completed in our country, legal legislation could not be established.
The delay in the establishment of the necessary legal arrangements leads to serious dangers in terms
of bee breeds and plant species in our country. We should prepare proper techniques, for the whole
country, which is accessible and workable, transparent, and corresponds with the current legislation
covering all stages of producing bee products and beekeeping, then Turkey will make significant
strides in the beekeeping industry. The worth of brand values from products that have been legally
audited result in an increase in price in the market.

Keywords: Beekeeping, bee products, legal regulations, legislation, Turkey,
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EXTENDED ABSTRACT

Goal: Turkey ranks as one of the countries with significant production potential in the world beekeeping sector.
Our country ranks third place in terms of honeybee colony numbers, but it ranks twenty-first place in honey
exports and earns an income much below the potential of the sector. Accordingly, Turkey can meet the needs
of the domestic market in honey production. However, it is far from being an important actor in the foreign
market. An overview of legal perspective about bees are presented here.

Discussion: There are many reasons that are responsible fort his situation. However, in our opinion, one of
the most important reasons is the inadequacy of the existing legal regulations and the difficulties arising from
the implementation of the legislation. When examined according to the hierarchy of norms, it can be said
whether the arrangements under the hierarchy are arranged in accordance with the aims of the superior norms.
Moreover, the fact that the existing legislation is flawed in terms of the technique of preparing the legislation
and the fact that the legislation is quite erratic makes it difficult to implement by beekeepers and administration.
At the same time, the lack of a legal standard for bee products other than honey leaves the production process
uncontrolled and unsafety for the products, which are produced.

Inaction in establishing the necessary legal arrangements causes serious dangers in bee breeds and plant
species. In recent years, inaction to ban pesticides has caused bee deaths and also honey for consumption
has been forbidden because it contains chemical residues. At the same time, producers in all branches of
agricultural production, as well as beekeepers, should be aware of the importance of bees, as a pollinator,
which is vital to the survival of living things for their integral role in food production.

In recent years, the relationship with alternative medicine practices has increased in the world and in our
country. In this context, bee products are among the most interesting products, so the demand for these
products is increasing day by day. Despite growing demand, manufacturers in Turkey do not have enough
information about how they can produce the bee products and also they do not have the necessary equipment.
The private sector has some experience in this regard, but sustainable production can only be achieved when
the relevant ministry makes the necessary legal arrangements, provides agricultural support to the producers,
and provides the necessary training to the producers for production

Conclusion: If the legal regulations are arranged well, Turkey will reach an important position in the production
and export of bee products. In this context, a new legislation needs to be established. During the legislation
preparation process, scientists, ministry legislation experts, producers and beekeepers etc. should work
together. If a proper technique for the whole, which is accessible and workable, transparent, and corresponds
with the current legislation covering all stages of all bee products and beekeeping is dveloped, then Turkey
will make significant strides in the beekeeping industry. With this stretgy is has been shown that the brand
value of products that have been legally audited will increase in the market.

GIRIS
Tarihin ¢ok eski zamanlarindan beri insanoglunun
hayatta kalma mdicadelesi genis anlamda tarim
politikalari tizerinden gergeklesmistir. Oyle ki, tarim
devrimiyle baslayan sire¢ “insanoglunun bazi bitki
ve hayvan tlrlerini denetleyip, gelistirme ve
genisletmeleri slreci” olarak tanimlanmis ve insanin
diinya Uzerindeki yagamini blyuk 6lgtde degistirdigi
icin “devrim” olarak nitelendirilmistir (Sander 2017).
Gegmisten glinimuze aricilik faaliyetleri
incelendiginde, aricihdin  da tarrm devrimini
yakindan takip ettigi gortlmektedir. Antik ¢aglarda
dogal yollarla olusmus kovandaki ogulu oldirerek
bala ulasan insanoglu (Sari6z 2006), bugin
kovandaki her faaliyete midahale edilebilmekte,

modern ydntemlerle kovanin igleyigini, tim ar
ardnlerini en verimli sekilde elde etmeye ydnelik
olarak, sekillendirilebilmektedir.

Tarih boyunca tarimsal faaliyetler iginde ciddi bir yer
tutmus olan aricilik, bugtin de dinya ve tlkemiz igin
degerli bir konuma sahiptir. Zira son yillarda ari
ardnleri Gzerinde gergeklestirilen bilimsel ¢calismalar
sonucunda bu Urlnlere olan talep artmis ve aricilik
sektori gelisime acik, katma degerli trin ortaya
gikarmaya uygun bir pazar haline gelmistir (Ozkok
2018). Ayrica arinin bitkiler tizerinde yapmis oldugu
tozlasma ile de Urin kalitesi ve verimi de artmaktadir
(Ozko6k 2018).
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Tarkiye’de aricilik, ¢ok eski zamanlardan bu yana
yiritilmektedir. Bu konudaki ilk kanitlar ise M.O.
7000-8000 yillari arasinda Anadolu'da
Catalhdylk’'teki kovan ve ari resimlerinin bulundugu
hali desenleri ve duvarlara yapilan c¢izimlerdir.
Ayrica Diinya'da ilk yazili aricilik kanunlari da M.O.
17-13 ylzyillarda Hititler tarafindan civi yazisiyla
yazilmis ve Bogazkdy'de bulunmus tabletlerdir
(Akkaya ve Alkan 2007). O zamandan ginudmize
aricihk tlkemizde oldukga gelismis ve halkin 6nemli
bir gecim kaynagr halini almistir. Turkiye
Cumhuriyeti Tarim ve Orman Bakanlhginin 2017
verilerine gore Turkiye koloni varligi bakimindan
dinyada Cin ve Hindistan’in ardindan G¢lncl sirada
yer alirken, diinya bal Uretiminde ise ikinci siradadir.
Ancak bu verilere ragmen Turkiye, dinya bal
ihracatinda yirmi birinci sirada yer almaktadir
(Tarimsal Ekonomi ve Politika Gelistirme Enstitisu
2019). Hi¢ suphesiz bunda Turkiye’nin bal tiketim
miktarinin yiksek olmasi etkilidir. Ancak nektarli bitki
cesitliligi bakimindan zengin, endemik bitki turd
varlig1 akimindan ayricalikh bir cografi konuma sahip
Ulkemiz (Sorkun 2008) sektérde yapacagi planh
yatinmlar ve yapilacak hukuki dizenlenmelerle
mevcut durumunun ¢ok daha Uzerinde bir Uretimi
gerceklestirebilecek ve uluslararasi pazarda so6z
sahibi olabilecek potansiyele sahiptir.

Bu amag¢ dogrultusunda g6z ardi edilmemesi
gereken hususlardan biri, ari ve ar Urlnlerine
yonelik hukuki diizenlemelerdir. Zira hukuki normlar,
piyasanin istikrarl bir dizen iginde islemesini temin
eder. Etkili bir ekonomi politikasi, piyasanin
ihtiyaclarina cevap veren, milli gelirin blylimesini ve
korunmasini amagclayan hukuki dizenlemelerin
varligini gerektirir (Baykal 2008).

7/11/1982 tarih 2709 sayili Turkiye Cumhuriyeti
Anayasasinin ‘Cumbhuriyetin Nitelikleri’ baglikh 2.
maddesinde Turkiye Cumhuriyeti Devleti’nin sosyal
bir hukuk devleti oldugu ifade edilmistir. Hukuk
devleti olmanin bir geredi olarak Devlet, aricilik
sektoru dikkate alindiginda, bu sektérin istikrarli bir
sekilde islemesini saglayacak mevzuati
olusturmalidir. Ayrica sosyal devlet anlayisina sahip
bir devletin temel amagclarindan biri bireyin ve
toplumun refahini saglamaktir. Bu dogrultuda hukuki
glvenligi saglamanin yaninda, sosyal adaleti
saglamak amacli da devletin ekonomik hayata
mudahale edebilecegdi kabul edildiginden (Fendoglu
2018), devlet aricihk sektérinde milli gelir
bakimindan saglayacagi fayda ile toplumsal refahi
arttiracak politikalari da hayata gecirmelidir. Zira
Anayasa Mahkemesi, 16-27 Eylul 1967 tarih ve
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K.1967/29 sayili Kararinda sosyal devleti “...emek
ve sermaye iligkilerini dengeli olarak dizenleyen,
O0zel tesebblsin guvenlik ve kararhlik iginde
calismasini  saglayan, c¢alisanlarin  insanca
yasamasl ve cgalisma hayatinin kararlihk iginde
gelismesi icin sosyal, iktisadi ve mali tedbirler alarak
calisanlari koruyan, igsizligi dnleyici ve milli gelirin
adalete uygun bigimde dagiimasini saglayici
tedbirler alan adaletli bir hukuk diizeni kuran ve bunu
devam ettirmeye kendini yukimliu sayan...” devlet
olarak tanimlamistir. (Anayasa Mahkemesi Kararlar
Dergisi 1989)

Yukarida yapilan agiklamalar nedeniyle bu calisma
ile Ulkemiz aricihk faaliyetlerine yonelik hukuki
dizenlemelerin incelenmesi ihtiyaci hissedilmisg,
mevzuatin igeriginde ve yasa yapma tekniginde
tespit edilen eksikliklere birtakim ¢6zim o&nerileri
getirmek amaglanmigtir.

ARICILIK UZERINE YURURLUKTEKiI KANUNI
DUZENLEMELER

Bir mevzuatin mevcut ihtiyacglara cevap verip
vermedigi hakkinda saglikli bir degerlendirme
yapilabilmesi igin mevzuati olusturan metinlerin
iceriginden 6nce normlar hiyerarsisindeki vyeri
incelenmelidir  (Sekil 1). Zira bir kanuni
dizenlemenin normlar hiyerarsisindeki yeri bu
diizenlemenin hangi hukuki normlara dayandiginin
tespit edilmesini saglar ve dizenlemenin varlik
sebebini ortaya koyar.

Kanunlar,
Uluslararasi
Sozlesmeler

Adsiz Diizenleyici iglemler
(Yonerge, Teblig, Genelge, Talimat)

Sekil 1. Normlar Hiyerarsisi (Basitlestiriimig) (Gozler
2018)

Figure1. Hierarchy of Norms (Simplified) (Gozler
2018)
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Tirkiye agisindan degerlendirildiinde Anayasa,
Ulkemizdeki en Ustin normlarin yer aldidi hukuki
belgedir. Anayasanin 11. Maddesi, “Anayasa
hidkdmleri, yasama, ylrtitme ve yargl organlarini,
idare makamlarini ve diger kurulus ve Kisileri
baglayan temel hukuk kurallaridir. Kanunlar
Anayasaya aykiri olamaz.” demektedir. Dolayisiyla,
Anayasa disinda kalan diger batin normlar
Anayasaya uygun olmalidir.

Normlar hiyerarsisinin en Ust basamaginda yer alan
Anayasanin, “siyasal ve sosyal hayatin merkezine
insani alan” (Kaya 2015) bir yapiya sahip oldugu
gorusinden yola gikarak Anayasanin hayatin her
alanini dogrudan veya Anayasaya uygun olarak
olusturulmus hukuki mevzuat araciligiyla, dolayl
olarak etkiledigi gortlmektedir.

Calismamizin kapsami geregince biz burada
kanimizca aricihig en cok etkiledigini
disindidumiz normlara deginmekle yetinecegiz.
Zira amacimiz, yurdrlikteki mevzuatin aricilik
sektérd Uzerindeki etkisi konusunda genel bir
degerlendirme yaparak vyeni bir bakis agisi
saglamaktir. Unutulmamalidir ki hukuk bir sistemdir
ve iyi igleyen, ihtiyaglara cevap veren, hukuk devleti
ve sosyal devlet anlayisina uygun, butin normlarin
anayasa kaynakli ve anayasaya aykiri olmadidi (iba
2017) modern bir sistemi olusturmak kisa slrede
ulasiimasi kolay bir hedef olarak gézikmemekte,
ancak bu hedeflere ulasmanin yolunun sistemi
gelistirmeye yonelik elegtiriler yapmaktan gectigi
tarihteki anayasacilik hareketlerinden
anlasilmaktadir.  Tarihteki butin anayasacilik
hareketleri olgusal ve dislnsel micadelelerin
arintdir (iba 2017).

7/11/1982 Tarih 2709 Sayil Tirkiye Cumhuriyeti
Anayasasi

T.C. Anayasasinin 35.maddesi, “Herkes mulkiyet ve
miras haklarina sahiptir.” diyerek 6zel hukukun temel
kavramlarindan olan miulkiyet hakkini  tim
vatandaslara tanimistir. Hayatin olagan akisinda
gerceklestirdigimiz birgok iglem gibi vatandaslarin
sahip olduklari bal ve bombus ari kolonileri varlig
Uzerinde serbestge tasarruf edebilme vyetkisi, bu
maddede dayanagini bulmaktadir. Milkiyet hakki
Anayasa tarafindan koruma altina alindigi gibi,
Turkiye’'nin taraf oldugu AIHS EK 1. Protokol ile de
uluslararasi diizeyde korunmaktadir. Anayasaya ve
uluslararasi alanda taraf oldugumuz sézlesmelere
uygun olarak, yasa koyucu kanun dizeyinde
mulkiyet hakkina yoénelik ayrintih dizenlemeler
yapmistir. Ornegin  Tirk Medeni Kanunu'nun

752.maddesinde bir arazi malikinin, “...su, rizgar,
¢Ig veya diger dogal guglerin etkisiyle ya da rastlanti
sonucunda baskasinin arazisine slruklenen veya
disen seyler ile buraya giren buylk ve kigik bas
hayvan, ari ogulu, kanatl hayvan ve balik gibi
hayvanlarin  hak sahipleri tarafindan aranip
alinmasina,..” rniza gdstermek zorunda oldugu
dizenlenmis ayrica milkiyet hakki, 6zel hukuk
alaninda oldugu gibi Tirk Ceza Kanununun “Mal
varligina iligskin suclar” baglikh ilgili maddeleriyle ve
cesitli diger mevzuatla da koruma altina alinmistir.

Anayasanin 35.maddesinin ikinci fikrasinda ise
mulkiyet hakkinin devlet tarafindan hangi nedenlerle
sinirlandirilabilecegi  belirtiimistir.  Buna  gobre
mlkiyet hakki ancak kamu yarari gerekgesiyle ve
kanunla sinirlandirilabilir. Bununla birlikte elbette
sinirlandirmanin da bir siniri vardir (Fendoglu 2018).

Ayrica idarenin c¢ikardigi ydnetmelik ve adsiz
dizenleyici islemlerle belirlenen, aricilarin Uretim
faaliyetinden baglayarak ari GUrtnlerinin tlketiciye
ulasmasina kadar gecgen siregte yerine getirmesi
gereken yukumldliklerin  ve uymasi gereken
kurallarin kanuni temeli de Anayasanin 124.
maddesinde  yer almaktadir. Buna  gore,
“Cumhurbaskani, bakanliklar ve kamu tlzel kigileri,
kendi goérev alanlarini ilgilendiren kanunlarin ve
Cumhurbaskanhdi kararnamelerinin uygulanmasini
saglamak Uzere ve bunlara aykiri olmamak sartiyla,
ybénetmelikler ¢ikarabilirler.”

Aricihd@r dogrudan ilgilendiren bir diger hikim
Anayasanin “Sosyal ve Ekonomik Haklar ve
Odevler” baghg altinda diizenlenen “Tarim,
hayvancilik ve bu duretim dallarinda calisanlarin
korunmasi” baglikll 45.Maddesidir. Bu madde
geregince, “Devlet, tarim arazileri ile cayir ve
mer’alarin amag¢ disi kullanilmasini ve tahribini
Onlemek, tarimsal Uretim planlamasi ilkelerine uygun
olarak bitkisel ve hayvansal Uretimi artirmak
maksadiyla, tarim ve hayvancilikla ugdraganlarin
isletme ara¢c ve gereglerinin ve diger girdilerinin
saglanmasini  kolaylastinir. Devlet bitkisel ve
hayvansal urlnlerin degerlendirimesi ve diger
degerlerinin Ureticinin eline ge¢mesi icin gereken
tedbirleri alir”. Yasama organi, iste bu cercevede
tarim ve hayvancilida yonelik kanun ¢ikarmakta ve
bu kanunlar ylritme organinca ¢ikarilan
cumhurbaskanh@ kararnameleri, yénetmelikler ve
adsiz dizenleyici islemler araciligiyla
yuritilmektedir. Bu kapsamda yasama organinca
¢ikarilan kanunlara, bugtin yiarurlikte bulunan 5488
sayill  Tarim Kanunu, 5996 sayili Veteriner
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Hizmetleri, Bitki Saglhgi, Gida Ve Yem Kanunu, 5262
sayili Organik Tarim Kanunu; yUritme organinin ise
bu kanunlarin bir sonucu olarak olusturdugu
dizenleyici islemlere 30.11.2011 tarihli Aricilik
Yénetmeligi, 2012/58 No’lu Tiirk Gida Kodeksi Bal
Tebligi 6rnek gosterilebilir.

ik hali 2 Mayis 1920 tarih ve 3 sayili Tiirkiye Biiyiik
Millet Meclisi ve icré Vekillerinin Sdret-i intihdbina
Dair Kénun (TBMM, 1920) ile kurulan iktisat Vekaleti
olan T.C. Tarim ve Orman Bakanligi da buguin varlik
nedenini Anayasa’nin 45.maddesinde bulmaktadir.

Ulkemizde kigilerin istedigi alanda calismasini ve
sbzlesme yapmasini givence altina alan,
Anayasanin “Calisma ve sdzlesme hrriyeti” baglikh
48. maddesi devlete, “...6zel tesebbuslerin milli
ekonominin gereklerine ve sosyal amaglara uygun
yurimesini, givenlik ve kararllik iginde ¢alismasini
saglayacak tedbirleri...” alma yudkdmlulugunu
yiuklemistir. Bu kapsamda Tarim ve Orman
Bakanligi, aricilar ve ariciliga yonelik mevcut veya
olmasi muhtemel tehlikelere kargi énlem almak ve
calisma yapmakla yukimludar.

Oyle ki Tarim ve Orman Bakanh@ bu dogrultuda
aricilara 2018 yilinda adet basina; arili kovan
destegi olarak 10 %,, ana ari destegi olarak 15 %, ve
damizlik ana ari destegi olarak 40 %, aktarmaktadir
(Resmi Gazete 2018/11460 sayili Bakanlar Kurulu
Karari). S6z konusu destegin yeterli olup olmadigi
konusunda degerlendirme yapilirken devletin iktisadi
ve sosyal ddevlerinin sinirini tespit etmek énemli bir
husustur.

Anayasa tarafindan devlete ylklenen iktisadi ve
sosyal ddevlerin sinirl anayasa’nin 65. maddesinde
ongorulmustir. Buna gore, “Devlet, sosyal ve
ekonomik alanlarda anayasa ile belirlenen
gorevlerini, bu goérevlerin amaclarina uygun
Oncelikleri gbzeterek mali kaynaklarinin yeterliligi
Olglsiinde yerine getirir’. Goruldugu Uzere anayasa,
Devlete aslil olarak tarim, hayvancilik ve bu Uretim
dallarinda c¢alisanlarin korunmasi ddevini yiklemis
ve bu sorumlulugu da devletin mali kaynaklariyla
sinirlandirmigtir.  Bu hukmin ne derece genis
yorumlanacagi, devletin iktisadi ve sosyal édevlerini
yerine getirmemesi icin bir dayanak haline getirilip
getirilemeyecegi  tartismali olmakla  birlikte
doktrindeki hakim gortise gore, idarenin bir hizmeti
yerine getirmekten kaginmak veya gerceklestirilen
bir hizmetteki aksakliklardan dogan
sorumlulugundan kurtulmak i¢cin 65. maddeyi
dayanak gosteremeyecedi ifade edilmektedir (Dinler
2008). Bu kapsamda aricilara verilen destegin yeterli
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olup olmadigi tartismasinin iki o6l¢it Uzerinden
yuritilmesi  gerekmektedir.  Birincisi  devletin
aricilara sagladigi  destegin tarimsal Uretim
planlamasi ilkelerine uygun olarak Uretimi arttirmak
igin yeterli olup olmadigi, ikincisi ise devletin
aricillara sagladigi destedin mali kaynaklar ile
saglanabilecek degerle uyumlu olup olmadididir.

Anayasal hakimler cergevesinde yapilan
degerlendirmenin ardindan normlar hiyerarsisinin bir
alt basamagina inildiginde kanunlar ve uluslararasi
so6zlesmeler gorulir. Bu dogrultuda bu makalede
incelenecek kanunlar; 5488 sayili Tannm Kanunu,
5996 sayili Veteriner Hizmetleri, Bitki Saghgi, Gida
Ve Yem Kanunu'dur.

18/4/2006 Tarih 5488 Sayili Tarim Kanunu

Belirli bir alanda yeni bagtan ve tumuyle
dlizenleme yapan kanunlara kod kanun adi
veriimektedir (Arag ve iba 2003). 2006 yilinda
yururlige giren 5488 sayili Tarim Kanunu, bir alani
bittn yonleriyle diizenledidi i¢in kod kanun (Arag ve
iba 2003) niteliginde olup tarim politikalarini ve tim
bunlarla ilgili olusturulacak mevzuatin uygulama
esas ve usullerini kapsayan kanundur. Tarim
Kanununun 3.maddesinde tarim; “Dogal kaynaklari
uygun girdilerle birlikte kullanarak yapilan her tirll
uretim, yetistirme, isleme ve pazarlama faaliyeti”
olarak tanimlanmistir. Bu tanimdan hareketle Tarim
ve Orman Bakanligi aricilanin yapacadi her turll
Uretim, isleme ve pazarlama faaliyetine ydnelik
olarak galisma yapmaya yetkilidir. Ayrica bu alan
bakanligin sadece yetki alanini degil
yukamlUlUklerinin kapsamini da belirlemektedir. Zira
kanunun 8. maddesinde, “Bakanhk, tarm
sektorinin ihtiyag duydugu tarimsal bilgi ve
teknolojilerin yurt icinde gelistiriimesi, bu bilgi ve
teknolojilerin  yurt disindan transfer edilerek
denenmesi ve adaptasyonu ile yayimini saglamak
icin, kamu ve Ozel sektdrin tarimsal arastirma
faaliyetlerini verimli ve etkin kilacak tedbirleri alir.”
seklinde ifade edildigi Uzere bakanligin bu konuda
¢alisma yapip yapmayacag! takdir edebilecedi bir
konu degildir aksine yasa koyucu tarafindan
bakanliga verilmis bir gérevdir.

Tarim ve Orman Bakanhgi, gerceklestirdigi batin
islemleri Kanunun; “Tarim politikalarinin ilkeleri”
baslhkli 5. maddesine ve “Tarim politikalarinin
oncelikleri” baslkli 6. maddesine uygun olarak
yapmak zorundadir. Bakanlk bu ilkeleri ve
Oncelikleri gbzetmeksizin mevzuat duizenlemesi
yapamaz (Madde 5; Madde 6).
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MADDE 5 - TARIM POLITIKALARININ ILKELERI
(18/4/2006 Tarih 5488 Sayili Tarim Kanunu Madde
3)

Tarim politikalarinin ilkeleri sunlardir:

a) Tarimsal dretim ve kalkinmada bdtiincdl

yaklasim.
b) Uluslararasi taahhiitlere uyum.

¢) Piyasa mekanizmalarini bozmayacak destekleme
araclarinin kullanimi.

¢) Orgiitliiliik ve kurumsallasma.
d) Ozel sektériin roliiniin artirilmasi.

e) Sdrdiirdilebilirlik,
duyarlilik.

insan saglhgi ve c¢evreye

f) Yerinden ybnetim.
g) Katilimcilik.
g) Seffaflik ve bilgilendirmek.

MADDE 6 - TARIM POLITIKALARININ
ONCELIKLERI (18/4/2006 Tarih 5488 Sayili Tarim
Kanunu Madde 6)

Tarim politikalarinin éncelikleri sunlardir:

a) Tarimsal dretimde verimlilik, drtin cesitliligi, kalite
ve rekabet giclnin ylikseltiimesi.

b) Yeterli ve giivenilir gida arzinin saglanmasi.
c¢) Tarimsal igletmelerin altyapilarinin geligtirilmesi.

¢) Tarimsal faaliyetlerde bilgi ve uygun teknolojilerin
kullaniminin yayginlastiriimasi.

d) Tarimsal girdi ve Uiriin piyasalarinin geligtirilmesi
ve Uretim-pazar entegrasyonunun saglanmasi.

e) Tarimsal Uretimin tarim-sanayi entegrasyonunu
saglayacak sekilde ydnlendirilmesi.

f) Tarim sektériiniin kredi ve finansman ihtiyacinin
kargsilanmasina iligkin diizenlemeler yapiimasi.

g) Destekleme ve yénlendirme tedbirlerinin alinmasi.

g) Dogal afetler ve hayvan hastaliklarina karsi risk
y6netimi mekanizmalarinin gelistiriimesi.

h)  Kirsal
gelistirilimesi.

hayatin  sosyo-ekonomik  agidan

1) Uretici 6rgiitlenmesinin gelistiriimesi.

i) Tarim bilgi sistemlerinin kurulmasi ve kullaniimasi.

J) Toplulastirma, arazi kullanim planinin yapilmasi ve
ekonomik  blydklikteki  tanm  igletmelerinin
olusturulmasi.

k) Toprak ve su kaynaklarinin gelistirimesi ve
rasyonel kullanimi.

I) Avrupa Birligine uyum stirecindeki gelismelerden
dogacak ihtiyaglari karsilayabilecek sekilde ortak
piyasa dlizenlerinin 6ngérdigd, idari ve hukuki
diizenlemelerin yapiimasi.

Bakanlik  tarafindan  olusturulacak  tarimsal
destekleme  programlarinin  ihtiyag  duydugu
finansman, Turkiye Buyuk Millet Meclisinde her yil
sonunda bir sonraki yil igin yapilan blt¢ce kanununda
kararlastirilir. Zira idare, bit¢ce kanununda pay
ayrilmayan hicbir konuda harcama yapamaz. Bu
dogrultuda her yil Tarim ve Orman Bakanhginin
hayvancilik destekleme hizmetleri kapsaminda
harcayacagi tutar bellidir. 2019 yili igin yapilan bitce
planlamasinda Tarim ve Orman Bakanligr’nin,
hayvancilik destekleme hizmetlerine harcayacagi
tutar, 2019 Yil Merkezi Yonetim Biut¢ge Kanununda
93.720.000 %, olarak belirlenmigtir. Tarim ve Orman
Bakanligi, belirlenen bu miktar gercevesinde destek
kalemlerini olugturmaktadir.

Tarimsal destekleme programlarina ayrilacak tutar
ile ilgili olarak asgari sinir kanun koyucu tarafindan
Tarim Kanununda o6ngoérilmistir. Kanunun 21.
maddesinde, tarimsal destekleme programlarina
bitceden ayrilacak kaynagin, gayrisafi millf
hasilanin yuzde birinden az olamayacag: ifade
edilmistir.

11/6/2010 Tarih 5996 Sayili Veteriner Hizmetleri,
Bitki Saghgi, Gida Ve Yem Kanunu

Aricilari dogrudan etkileyen bir diger kanun ise 5996
sayili Veteriner Hizmetleri, Bitki Saghgi, Gida ve
Yem Kanunu'dur. Yasa koyucu 5996 sayili
Kanunda; veteriner hizmetleri, bitki sagligi, gida ve
yem konularinda olduk¢a ayrintii dizenlemeler
éngérmustir. Oyle ki, kanuna aykir hareket edenler
hakkinda uygulanacak idari cezalar dahi 6zel olarak
dizenlenmistir.

5996 sayili Kanun’un 1.maddesinde, kanunun
amacinin; “...gida ve yem givenilirligini, halk saghgu,
bitki ve hayvan sagligi ile hayvan islahi ve refahini,
tiketici menfaatleri ile c¢evrenin korunmasi da
dikkate alinarak korumak ve saglamak...” oldugu
ifade edilmistir. Buradan hareketle ifade edilmelidir
ki, Bakanligin bu kanun geregince olusturacagi
mevzuat ve izleyecegi politikalar, ilgili maddede
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ifade edilen amaglara aykirilik teskil etmemelidir.
Ayrica bir Ust norma uygun olmanin yaninda
olusturulan mevzuatin uygulanabilir olmasi ve
gerekli denetim mekanizmalarini da blnyesinde
barindirmasi gerekir. 5996 sayili Kanun bu denetim
mekanizmalarina sahip olsa da Ulkemizdeki Afiili
durum incelendiginde, cevrede yaratabilecegi
olumsuz etkiler yeterince hesaplanmadan ve gerekli
Onlemler alinmadan bilingsizce kullanilan tarim
ilaglarinin bugln  aricillarimizin ~ en  ciddi
sorunlarindan biri olduguna yoénelik haberlerin
kamuoyunda sik¢a yer aldigi gortlmektedir (Emen

2018).Bu nedenle Kanunun 1. maddesinde
Ongoridlen amacin, ariciik sektérl  agisindan
bakildiginda, sektére yansimasinda birtakim

aksakliklarin oldugu sdylenebilir. Bu aksakliklar ve
nedenleri Bakanlik tarafindan yapilacak analizlerle
tespit edilmeli, mevzuattan kaynaklanan sorunlar
raporlanmall ve mevzuatin yeniden dizenlenmesi
esnasinda dikkate alinmaldir.

Ayrica 6nemli olan bir bagka husus, Bakanlik
tarafindan yapilan denetimin etkili bir sekilde
gerceklestiriimesidir. Bakanligin Kanunda éngérilen
ve gercgeklestiriimesine idari bir yaptirnm baglanmis
fiilleri makul bir strede tespit etmesi ve gerekli
islemleri tesis etmesi tarim politikalarinin saglikli bir
sekilde gerceklestiriimesi icin  blylk 6nem
tagimaktadir. Ornegin, ruhsatsiz ve yiiksek dozda
yapilan zirai ilaglamalarin tespit edilememesi sonucu
yasanan toplu ari élimleri 2018 yilinda uluslararasi
kurulusglarin raporlarina yansimis, buna gore sadece
Adana ilinde zehirlenme sonucu gergeklesen toplu
ari 8limleri nedeniyle, 160.000 kovan telef olmus,
aricilar yaklasik 67.200.000 TL zarara ugramigtir.
(Greenpeace Akdeniz 2018).

30/11/2011 Tarihli Arnicihk Yénetmeligi

2011 yilinda yuarurlige giren Aricilik Ydnetmeligi,
5996 sayili Veteriner Hizmetleri, Bitki Saghgi, Gida
ve Yem Kanununun bir geredi olarak aricilik
faaliyetini dizenlemek (zere, Tarim ve Orman
Bakanligi  tarafindan  hazirlanmigtir.  Aricilik
Yonetmeligi, normlar hiyerargisinde kanunlarin
altinda, idarenin adsiz diizenleyici islemlerinin bir Ust
basamaginda yer almaktadir.

Yonetmeligin dnemli eksikliklerinin basinda, bugin
Tarkiye aricihk sektérinin  %75’ini  olusturan
gezginci ariciigin (Tarim Ve Kirsal Kalkinmayi
Destekleme Kurumu, 2016) sorunlarina ¢6zim
Uretememesi gelmektedir. Gezginci aricihdin
dizenlendigi 5. madde incelendiginde gérilmektedir
ki gezginci aricilarin konaklayacaklari yerleri ve

183

kapasiteleri belirleme yetkisi il ve ilge mudirliklerine
verilirken, ilgili cografyanin sahip oldugu kapasitenin
hangi standartlarda tutulmasi gerektigi ile ilgili
herhangi bir dizenleme yapilmamistir. Ayrica
gezginci ariciligin 6énemli bir asamasi da arilarin
sevk edilmesi asamasidir. Arilarini bagka bir
bdlgeye sevk edecek aricinin 6ncelikle “Hayvan
Sevklerine Mahsus Yurtici Veteriner Raporu” almasi
gerektigi dizenlenmis ise de arilarin sevk islemi
sirasinda, ari saghdinin korunmasina yoénelik bir
tedbir 6ngdrulmemigstir. Nakliye isleminin oldukca
maliyetli olmasi aricilari mimkin oldugunca maliyeti
disik ve nakliyeye uygun olmayan araclara
yonlendirmekte, bu durumda hastalik ve zararllarin
arilarla birlikte tasinmasina yol agmaktadir.

Yurdrlikte bulunan Aricilik Yénetmeliginin bir diger
sorunu ise bal digindaki diger ari Urinleri hakkinda
herhangi  bir standardizasyonu  6ngdérmemis
olmasidir. S6z konusu ydnetmelidin 7. maddesinde
bal ile ilgili bir dizenlemenin bulunmasi gerektigi
ongorulmisken, yoOnetmeligin 4. maddesinde
tanimlanmis olan diger ari Urtnleri hakkinda bir
standarttan bahsedilmemektedir. Dolayisiyla bu
drdnlerin  hem Ulkemizdeki Uretiminde hem de
Ulkemize ithal olarak girisinde herhangi bir kontrol
saglanamamaktadir.

Yoénetmeligin yukarida bahsedilen eksikliklerinin
disinda  yOnetmelikteki  mevcut  hikdmlerin
uygulanmasinda da birtakim sorunlarin oldugu ari
yetistirici  birliklerinin  son yillardaki raporlarina
yansimaktadir. Ornegin her ne kadar Yénetmeligin
6. maddesinde temel petege balmumunun dogal
yapisinda bulunmayan maddelerin karistiriimasi
yasaklanmis olsa da piyasada birer petrol tGriin(i olan
naftalin ve parafin icerikli peteklerin yer aldig
gorilmektedir (Unye Ticaret Borsasi 2014).

Bir baska sorun ana ar yetistiriciligi ve egitimine
iliskindir. Yonetmeligin 8. maddesinde, bakanligin
dizenleyecegi ana ari yetistiriciligi kurslari sonunda
“‘“Ana  Ar  Yetigtiriciligi  Sertifikasi”  verecegi
ongoridlmustir. Ancak dlnyadaki ari irklarinin
%20’sine ev sahipli§i yapan Ulkemizde ana ari
Uretimin 6ztne uygun sekilde yapilmadigi, ureticiye
verilen egitimin yetersiz oldugu ve bu nedenle
mevcut ari irklarinin ciddi tehlikelerle karsi karsiya
oldugu, raporlara yansimaktadir (Mugla ili Ar
Yetigtiricileri Birligi 2016).

Aricilik sektériinde yagsanan verim disukluga, toplu
ari élumleri, gezginci ariciida yonelik planlamalarin
cevre kosullari saglikh olarak degerlendiriimeden
yapilmasi, bal disindaki arn Grinlerinde bir
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standardizasyonun  olusturulamamasi,  mevcut
hikdmlere ragmen kullanilan  peteklerin  bal
Uretimine uygun olmamasi dolayisiyla Turkiye'nin
uluslararasi piyasada Urunleriyle ilgili glven
problemi yasanmasi; yeni ve daha ayrintili
dizenlemelere ihtiyag oldugunu goéstermenin
yaninda, bakanlk tarafindan yapilan denetimlerin
mevcut durumdan daha etkili bir sekilde yapiimasi
gerektigini de gbéstermektedir.

Adsiz Diizenleyici islemler

Normlar hiyerargisinin en alt basamagina inildiginde,
aricihdin cesitli asamalarini dogrudan dizenleyen
veya dolayli olarak ilgilendiren pek ¢ok dlzenleyici
islemle karsilasiimaktadir. Ancak bu duzenleyici
islemler; ariciikta yasanan gelismelerin ortaya
cikardigi ihtiyaglarin tespitiyle ortaya kondugundan
farkli zaman dilimlerinde ve farkh isimler altinda
dizenlenmistir. Bu nedenle her asamasi ayri bir
veya birden c¢ok islemde dizenlenen aricilik
faaliyetinde, hem Uretimi gerceklestiren arici hem de
Uretim surecini denetleyen idare icin takip edilmesi
zor bir prosedur ortaya ¢ikmakta, bu durum arici ile
idare arasindaki burokratik iligkiyi yavaslatmakta ve
uretimde saglikli bir sirecin ortaya ¢ikmasini
zorlastirmaktadir (Turkiye Ar Yetistiricileri Merkez
Birligi, 2017).

Ornegin  TGK 2012/58 No'llu Bal Tebligi
incelendiginde gorilmektedir ki; Uretimi yapan
aricidan ve denetleme iglemini yapan idareden bal
tebliginin yaninda, tebligde yapilan atiflar nedeniyle,
Tark Gida Kodeksi Seker Tebligi'ni, Turk Gida
Kodeksi Bulaganlar Yénetmeligi'ni, Tirk Gida
Kodeksi Pestisitlerin Maksimum Kalinti
Yoénetmeligi'ni, Turk Gida Kodeksi Hayvansal
Gidalarda  Bulunabilecek  Farmakolojik  Aktif
Maddelerin Siniflandiriimasi ve Maksimum Kalinti
Limitleri  Yonetmeligi'ni, Turk Gida Kodeksi
Mikrobiyolojik Kriterler Yénetmeligi'ni, Gida Hijyeni
Yoénetmeligi'ni, Turk Gida Kodeksi Gida ile Temas
Eden Madde ve Malzemeler Yénetmeligi'ni, Turk
Gida Kodeksi Etiketleme Ydnetmelidi'ni ve Turk
Gida Kodeksi Ydnetmelidi'ni bilmesi, en azindan
uygulayabilecek kadar takip etmesi aranmaktadir.
Ustelik burada sayilanlar sadece Bal Tebliginden
yola ¢ikarak tespit edilen diizenlemelerdir. Yukarida
bahsedildigi Uzere Uretici, Tarim Kanunu, Veteriner
Hizmetleri, Bitki Saghgi, Gida ve Yem Kanunu ve bu
kanunlarin uygulanmasina yoOnelik olarak c¢ikarilan
ve ariciligi da dogrudan ilgilendiren Damizlik Ana Ari
Yetistiriciligi Talimatnamesini, Ana Ar Yetigtiriciligi
Talimatnamesini, Organik Tarim Yoénetmeligi'ni de

Uludag Aricilik Dergisi — Uludag Bee Journal 2019, 19 (2): 177-187

takip etmeli ve faaliyetlerini bu dizenlemelere
aykirilik teskil etmeyecek sekilde gerceklestirmelidir.

Bakanligin, yonetmelik ve adsiz diizenleyici islemler
Uzerindeki duzenleme yetkisini kullanirken ar
drtnleri  Oretim faaliyetinin  her asamasinda
dogrudan ar1 drlnlerine ydnelik dizenlemeler
yapmak vyerine, yukarida tespit edildigi Uzere,
mevcut diger diizenlemelere génderme yaparak bir
standart olusturmaya calismasi takip edilmesi ve
ulasiimasi oldukga zor bir standardi ortaya
cikardigindan, kamuoyunda sikga giindeme gelen
sorunlardan olan sahte ve katki maddesi iceren
ballarin (Samanci, 2019) tespiti ve takibini de
zorlagmaktadir.

SONUG VE ONERILER

Son yillarda yapilan ¢alismalarda Turkiye’nin on iki
bini geckin bitki tirine ev sahipligi yaptigi ve
bunlarin  yaklasik 1/3'inin endemik &zellik
gOsterdigi tespit edilmistir (Sorkun 2008). Bitki varligi
ve Hliman iklim kosullariyla aricilik faaliyeti igin
oldukga uygun bir cografyada yer alan Turkiye,
henlz aricilik sektérinde istenilen konuma
gelebilmis degildir. Tarim ve Orman Bakanlig,
Hayvancilik Genel Mudirligindn, 2019 yil Mayis
ayinda acikladigi verilere gére 2018 yilinda koloni
basina ortalama bal Uretimi 13,3 kilogramdir (T.C.
Tarim ve Orman Bakanhdi 2019). Kovan verimi
bakimindan diinya ortalamasinin 20 kilogram oldugu
(Tarimsal Ekonomi ve Politika Gelistirme Enstitisu
2019) gb6z Onudne alindiginda verim bakimindan
Ulkemiz oldukga geride kalmaktadir. Bunun yaninda,
Ulkemizde uretimi en fazla yapilan ari Grnleri olan
bal ve balmumu diginda polen, ari ekmegi, propolis,
ari zehiri, apilarnil gibi ekonomik degeri olan, 2014
tarih ve 29158 sayili Geleneksel ve Tamamlayici Tip
Uygulamalari Yonetmeliginin ylrurlige girmesiyle
Ulkemizde de yonelimin artid  “Apiterapi”
uygulamalarinin kaynagi olan ari Uriinlerine yonelik
hukuki duzenlemelerin yapilmamis olmasi Uretici
tarafindan az da olsa dUretilen bu Grlnlerin
glvenilirligini  sarsmakta Ozellikle uluslararasi
pazarda tercih edilebilirligini sorgulatmaktadir (Unye
Ticaret Borsasi, 2014). Ayrica bu Urlnlerin Uretilmesi
icin devlet destedi de henuz vyeterli degildir.
Ureticinin  bal digindaki diger ari  Grnlerini
Uretebilmesi icin ekstra ekipmana ve bilgiye ihtiyaci
oldugu dusundldiginde henidz bu ekipmanlara
yonelik tarimsal destek o6denedi bulunmamakta,
Universitelerin arici birlikleri ile igbirligi icinde yaptig
egitimler disinda Ureticiye bu Grtnlerle ilgili egitim
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verilmediginden, Uretilen Urlnler de istenilen miktar
ve kaliteye ulasmamaktadir.

Bunun yani sira, bal arilarinin tozlagsma ile tarimsal
Uretime yonelik saglamis oldugu buiylik ekonomik
katkilar, bitkisel Uretim yapan ciftgiler ve halk
tarafindan yeterince bilinmemektedir. Bu
farkindaligin olusmamasi sonucu yapilan
uygulamalarla bitkisel Uretim sektéra ile aricilik
sektorl arasinda birgok problem olusmaktadir.
Tozlasma ile ilgili yapilacak idari, mali ve hukuki
dizenlemeler aricilik sektorinin dlke ekonomisi,
habitat-biyocesitliligin sirekliligi, halk saghdi ve
aricilarin sosyo-ekonomik yapilarinda iyilesmelere
neden olabilecek potansiyeller tagsimaktadir.

Belilenen son verilere gdére bal Uretiminin
ekonomiye katkisi 1 milyar 710 milyon Turk Lirasidir
(Cevik 2018). Aricilik sektériinde uygulanacak dogru
hukuki, cevresel ve ekonomik politikalarla bu
rakamin ¢ok c¢ok Ustline ¢ikilabilecedi yukarida
bahsedilen hususlardan hareketle mimkuandar.

Yukarida incelendigi Uzere, aricilik faaliyetinin
hukuki agidan dizenlenmesinde en ciddi ihtiyaglar
normlar hiyerarsisinin alt basamaklarina inildikge
ortaya ¢cikmaktadir. Hem icerik olarak yetersiz hem
de sekil olarak daginik bir goérinti arz eden Aricilik
Yoénetmeligi ve yukarida izah edildigi lzere bal
disindaki ari Urlnlerine yoénelik olarak duyulan
hukuki duzenleme ihtiyacina cevap verilememis
olmasi aricilik faaliyetini olumsuz etkilemektedir.

Bu kapsamda yapilmasi gerekenler daginik bir
goruntu sergileyen dizenlemelerin tek bir mevzuat
altinda toplanmasi, ihtiyag duyulan alanlarda
diizenleme yapilmasi ve Ureticinin gegmek zorunda
oldugu burokratik sdrecin  mUmkin oldugunca
sadelestirilerek uygulanabilir yeni bir mevzuatin
ortaya konmasidir.

Bir mevzuatin olusturulmasi, disiplinler arasi bir
calismayi gerektirir (Kaplan 1992). ihtiyaglara cevap
veren bir mevzuatin hazirlanmasi; hukuk dili ve
metoduna hakim, temel sosyoloji ve ekonomi
bilgisine sahip dil bilgisi gui¢li ayrica bunun yaninda
mevzuatla duzenlenecek alanin bilgisine de hakim
uzmanlar tarafindan hazirlanabilir (Arag ve Iba
2003). Zira hukuk doktrininde, dil bilgisi bakimindan
iyi yazilmig bir metin gortntisine sahip olmayan
normlarin iyi norm olarak da nitelendiriliemeyecegi
gorust hakimdir (Létscher 2015). Hukuki metinlerin
yazilmasi i¢in Avrupa Birligi tarafindan hazirlanan
rehberde bir kanun metninin “acik, basit, sipheye
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yer birakmayacak nitelikte” (European Union 2015)
olmasi gerektigi de belirtilmigtir.

Tarkiye’de mevzuat hazirlama slrecinde takip
edilmesi gereken dizenleme 17/02/2006 tarihli
Mevzuat Hazirlama Usul Ve Esaslan Hakkinda
Yénetmelik'tir. 'Yonetmelikte, ilgili idarenin gorev
alanina giren bir konuyla ilgili mevzuat hazirlarken
hukuk mdsavirliginin  ve konuyla ilgili mahallf
idarelerin,  Universitelerin, sendikalarin, kamu
kurumu niteligindeki meslek kuruluslarinin ve sivil
toplum kuruluslarinin gérislerinden de faydalanmasi
gerektigi ve taslaklar hazirlanirken yasayan
Tarkge’nin kullaniimasinin zorunlu oldugu agikca
belirtilmigtir.

Bakanlik, hazirlayacadi yeni mevzuatin buttnlik arz
eden bir yapida ve bir hukuki diizenlemenin sahip
olmasi gereken nitelikleri tagimasini amaglamalidir.
Mevzuatin  hazirlanmasi icin  olusturulacak
komisyonda yasama uzmani, Turk Dili uzmani,
veteriner hekim, biyolog, kimyager, cevre, gida,
orman, ziraat, jeoloji, vb. mihendisleri ile bakanlik ve
sivil toplum kurulusu (STK) yetkilileri ile sektérdeki
tum paydaslarin bulunmasi, ihtiyaclara cevap veren
bir mevzuatin hazirlanmasi i¢cin atlanmamasi
gereken bir husustur.

Yonetmeliklerin ve adsiz duzenleyici islemlerin,
mevcut sorunlara gbére hizli bir sekilde revize
edilmesi kanunlara gére ¢ok daha kolaydir. Zira
kanunlarin hazirlik slrecinde mecliste olusturulan
komisyonlarda ve genel kurul gérismelerinde hem
zamanin kisith olmasi hem de bazi konularda
milletvekillerinin  sahip oldugu siyasi kaygilar
kanunlarin ¢ikmasini  zorlagtirmakta, kanunlarin
komisyonlarda gorusilmesi ve genel kuruldaki
yasalasma silrecinde mevcut sorunlara yeterince
deginmek ¢oju zaman mimkin olmamaktadir.
Bakanlik, kanun tarafindan sinirlari gizilmis ve varlig
bir kanuna dayanan, yonetmelik hazirlama ve
dizenleyici islem yapma yetkisini kullanirken bu
durumun bilincinde olmali, uzman ve uygulayicilarin
goOruslerini gok daha fazla dikkate alarak ve kapsamli
hazirik  calismalar  gergeklestirerek  mevzuat
hazirlamahdir.

S6z konusu kriterlere uygun hukuki diizenlemeler
hazirlandiginda ve bu dizenlemelerin uygulamaya
yansitiimasi saglikli isleyen denetimlerle
saglandiginda hem Uretim etkinligi hem de Grin
kalitesinin artmasinin énuindeki engeller kaldiriimis
olacak, ekolojik dengenin bozulmamasi ve
biyosenozun saglanabilmesi de gerceklesecektir.
Bltunlik arz eden ve aricilik faaliyetinin her
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safhasini  kapsayan bir mevzuat, aricilar igin
ulasilabilir ve uygulanabilir bir nitelik kazanacak bu
sayede standartlar hizla yikselecektir. Ayrica hukuki
bir standarda sahip olan ari Urinleri dig pazarda da
itibar kazanacak ve llke ekonomisine ciddi katkilar
sunacaktir. Olusturulacak yeni mevzuatta, son
yillarda 6zel sektorde yar alan firmalarin Grin
kalitelerini arttirmak i¢in bagvurdugu, belli bir
standardi  tutturan  Grindn  karsiligini  aldidi
s6zlesmeli aricilk modelini yayginlastiran ve uretici
icin  ¢ok daha guvenilir bir hale getiren
dizenlemelere yer verilmesi de Uretimin ve Uretimin
kalitesinin artmasina hizmet edebilecek dnemli bir
husustur.
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ABSTRACT

Published research about drones is far less extensive than either worker or queen bees because they
do not contribute to pollination, brood or honey production. However, much of the reproductive quality
of the queen, though, is a function of the mating success and quality of the drones. Besides, studies
of drones could help in breeding programs by improving the efficiency and quality of mating. Drones
whose reproductive competitiveness is affected by several environmental and in-hive factors during
development or adulthood may contribute dead or suboptimal sperm to a queen. It can have severe
negative consequences not only for the queen herself but for overall productivity and survival of her
colony. Drones are very sensitive to acaricides and insecticides. Most of them have negative impacts
not only on drone semen quality such as spermatozoid viability and concentration but also on drone
production and their traits.

We here review the studies that describe pesticide exposure that might influence drone fitness.

Key words: Drones, Acaricides, Insecticides, Fitness, Spermatozoa

0oz

Erkek arilarla yapilan yayinlar tozlagma, yavru ve bal iiretimine katki saglamadigi i¢in is¢i ve ana
arillardan ¢ok daha azdir. Fakat ana arinin iiremedeki basarisi kaliteli erkek arilarla basarili bir sekilde
ciftlesmesinin bir sonucudur. Bunun yaninda erkek ari ile galigmalar ¢iftlesmenin kalitesi ve etkinligini
artirabilir. Erkek anlarin iiremedeki rekabeti cevresel ve kovan i¢i gelisme faktorlerinden etkilenir ve
bu durum ana arinin éliimi veya ideal sperm seviyesinin altinda kalmasina neden olabilir. Bu sorun
ana ariy1 olumsuz etkileme ve dolayisi ile koloninin toplam iiretim ve yasamini ¢ok ciddi derecede
olumsuz etkileyecek sonuglar dogurabilir. Erkek arilar bocek ve akar déldiricii kimyasallara karsi ¢ok
hassastirlar. Bu kimysallarin ¢cogu hem erkek an sperm Kkalitesi, spermlerin yagsam giicii ve
konsantrasyonu ve hem de erkek iiretimi ve karakterleri lizerinde olumsuz etkileri bulunmaktadir. Bu
ilaclar erkek arilarin yavru doneminde once iggi arilar ve daha sonra hem is¢i arilar ve hemde kendileri
kovan iginde beslenirken olumsuz etkilenmektedir.

Bu derleme g¢alismasi tarim ilaglarina maruz kalan erkek arilarin nasil etkilenebilecegi konusundaki
calismalan kapsamaktadir.

Anahtar Kelimeler: Erkek arlar, Akarisit, Bécek olduriciler, Uyum, Sperm
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GENISLETILMIS OZET

Amag: Bal arilari ekosistemdeki 6nemli rolleri ve son yillarda bal arilarinda koloni kayiplari nedeni ile bir gok
calismanin konusu olmustur. Bir bal arisi kolonisinde tremeden sorumlu bir ana ari oldudu igin ilk akla gelen
kolonideki ana arinin durumudur. Bu ytizden koloninin gelecegi ve Gretkenligi icin en dnemli birey kolonide ana
aridir. Aricilar ana arilari bu yizden 1-2 yil gibi bir stirede degitirmeye ¢alisirlar. Kolonilerin zayiflamasinda
ana arinin yetersiz veya dusuk kaliteli erkek arilar ile giftlesmesi ana etkenlerden biridir.

Tartisma: Erkek arilar ticari olarak énemli olmadidi ve kisith bir zaman diliminde uretildigi igin is¢i arilar kadar
yogun olarak ¢alisiimamistir. Erkek arilar zamanin ¢ogunu kovan iginde gegirsede dzellikle larval ddnemde ve
daha sonra bécek dldriici veye tarim ilaglarina maruz kalabilmektedir. Dolayisi ile erkek arilar hem aricilarin
kovan i¢inde 6zellikle varroa parazitine karsi kullandidi ve gevredeki tarim ilaclarindan etkilenebilmektedir. Bu
durumda varrao i¢in kullanilan sentetik ilaglar, organic asitler ve esansisyel yaglar gibi ilaglar kullaniimaktadir.
Bunun yaninda bazi Uilkelerde nosema ve yavru ¢urtkligi hastaliklari igin antibiyotikler de kullanilabilmektedir.

Erkek arlarla yapilan yayinlar tozlasma, yavru ve bal tretimine katki saglamadigi i¢in is¢i ve ana arilardan ¢ok
daha azdir. Fakat ana arinin tremedeki basarisi kaliteli erkek arilarla basarili bir sekilde ciftlesmesinin bir
sonucudur. Bunun yaninda erkek ari ile calismalar ciftlesmenin kalitesi ve etkinligini artirabilir. Erkek arilarin
uremedeki rekabeti cevresel ve kovan igi gelisme faktorlerinden etkilenir ve bu durum ana arinin 6lima veya
ideal sperm seviyesinin altinda kalmasina neden olabilir. Bu sorun ana ariyl olumsuz etkileme ve dolayisi ile
koloninin toplam Uretim ve yasamini ¢ok ciddi derecede olumsuz etkileyecek sonuglar dogurabilir. Erkek arilar
bdcek ve akar 6ldirtcu kimyasallara karsi ¢ok hassastirlar. Bu kimysallarin gogu hem erkek ari sperm kalitesi,
spermlerin yasam gucl ve konsantrasyonu ve hem de erkek Uretimi ve karakterleri Gizerinde olumsuz etkileri
bulunmaktadir. Bu ilaglar erkek arilari yavru déneminde 6nce is¢i arilar ve daha sonra hem isci arilar ve hemde
kendileri kovan iginde beslenirken olumsuz etkilemektedir.

Sonug: Tarimilaglari ve kovan iginde basta varroa igin kullanilan akar ve bécek éldiricu ilaglar, organik asitler,
esansiyel yaglar erkek arilarda dnemli etkilere neden olmaktadir. Son yillarda yapilan ¢alismalarda yeni nesil
tarim ilaglari olan neonikotinoidlerinde erkek arilar Gzerinde olumsuz etkilere sahip oldugu rapor edilmigstir. Bu
ilaclarin erkek arilarin yasam suresi, dogum agirligi, kanat boyu, genisligi, ugus faaliyetleri, sperm miktari ve
kalitesi Uzerinde olumsuz etkileri oldugu yapilan ¢alismalar sonucunda gérilmektedir. Ayrica bazi tarim ilaglari
spermlerin yasam glcuni ciddi derecede disirmektedir.

Bal arilari her ne kadar disi merkezli canlilar olsada erkek arilarin Gremedeki basarisi dogal seleksiyon
acisindan ana etken olarak gortilmekte oldugundan ¢evre faktorlerinin erkek arilarin sagligini nasil etkiledigini
belirlemek dnemli bir konu olarak disinulmektedir.

INTRODUCTION

Honey bees, Apis mellifera L. (Hymenoptera:
Apidae), play a highly complex and significant role in
the ecosystem. They have been the focus of many
studies in recent years due to the progressive
decline in their number (Neumann and Carreck
2010, Potts et al. 2010, Goulson et al. 2015).
Pathogens and pesticides are thought to weaken the
immunity of bees and affect their physiology and
development (Frazier et al. 2008). To determine the
main causes of the high rate of weakening in honey
bee colonies, special attention has been focused on
queens (Traynor et al. 2016). The queen is the only
reproductive female of the colony and is the main
key when assessing colony reproductive output

189

(Winston 1987) and a principal focus of beekeepers.
Although queens have a 3-4 year adult lifespan
(Winston 1987), commercial beekeepers typically
replace their queens every 1-2 years because of the
critical importance of a vigorous queen to colony
survival and productivity (Amiri et al. 2017). Multiple
drones are required to inseminate the queen with
high-quality sperm on one or more mating flights
(Woyke 1955). After the mating, the queen will store
the sperm in her spermathecae and fertilize eggs.
Queens generally mate with approximately 12-20
drones (Tarpy et al. 2015) and up to 45 drones
(Neumann and Moritz 2000). Queens inseminated
with sub-fertle = drones are  themselves
reproductively impaired. Thus, while “poor queens”
may be a leading reason for colony failure, a major
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cause of queens being perceived as poor is very
likely to be “poor drones” (Kairo et al. 2016).

Drone Reproductive Development

Compared to workers honeybee, drones have not
been thoroughly investigated because they are not
of direct commercial interest and they are reared
only during limited periods. Drones live less than
workers who live about 40—-140 days depending on
the season. Drones can live until 60 days (Page and
Peng 2001) but some studies show that they can
reach 90 days (Fukuda and Ohtani 1977). They
either die during mating or killed by workers when
the swarming season comes to an end.

The development of drones from egg stage until
emergence took approximately 24 days in larger
cells compared to those of workers (Smith et al.
2014). The reproductive biology of male honey bees
is distinct from that of mammals. In drones, sperm
production starts in the testes during pupation and
the sperm migrate to the seminal vesicles during the
adult drone maturation, which is reached at least 16-
18 days after adult drone emergence (Metz and
Tarpy 2019). The migration of sperm to the seminal
vesicles starts two days before eclosion.
Spermatozoa and the entire body of drones have to
undergo yet a physiological maturation process
where the secretion of the glands of the genital tract
is essential (Snodgrass 1984). Nutrition can affect
the timing of drone sexual maturation (Rhodes
2008). Many factors (environmental and biotic) can
also affect drone reproductive quality such as age,
season, and genetics (Rhodes et al. 2010).

Mature drones are most of the time in the hive. They
are either resting, feeding or cleaning themselves
(Fukuda and Ohtani 1977), and flights occur when
conditions are favorable, around afternoon (Ruttner
1966). Drones make on average 2—4 flights per day
and fly up to 7 km from their hive. Orientation flights
last approximately 1-6 min, whereas mating flights
take about 20-30 min (Currie 1987).

How Drones can Be Exposed to Pesticides?

Recent studies focused on the exposure ways of
pesticides on honeybee pollination services
(Goulson et al. 2015) with residues in nectar and
pollen (Mullin et al. 2010), surface water (Wauchope
1978) and floral secretions and plant exudates
(Girolami et al. 2009). Honeybees store these
products in the hive leading to exposure of brood and
hive products (Ravoet et al. 2015).

Trophallaxis, the exchange of food by mouth, occurs
among colony’s castes. Drones are fed by workers
of all ages frequently (Haydak 1957). During their
development, drone larvae receive more food than
worker larvae (avg. 9.6 mg versus 1.7 mg per cell)
(Haydak 1957). For the first few days of their lives,
drones are fed entirely by workers. Later, they are
both fed by workers and feed themselves from honey
cells. The larval diet which is composed mainly of
pollen and nectar given to honey bee larvae expose
them transdermal, orally and internally; therefore,
the potential chronic toxicity and synergistic
interactions at the brood stage seems likely to occur,
knowing that life stages might be much more
sensitive to certain contaminants compared to the
adult stage (Zhu et al. 2014)

Impact of Pesticides on Drone Fitness

The process of finding a queen and mate with her
involves the capacity of drones to be able to reach a
drone congregation area (DCA) (Koeniger et al.
2014), locate the queen, compete with thousands of
other drones, and deliver sperm that the queen will
store in her spermatheca (Winston 1987). Hence,
the ability to copulate which involves the body size
(Berg et al. 1997) and the ability to inseminate are
critical in order for a drone to offer a genetic diversity
passed to the next generation.

Drones can be exposed to a large set of chemicals
from their environment and from beekeeping
practices. Agricultural activities can be a source of a
variety of pesticides. But also the products
administered to bee colonies by the beekeeper are
at least equally noteworthy. Indeed, beehives are
treated against the ectoparasitic mite Varroa
destructor with many chemicals, like pyrethroid and
organophosphate  acaricides. Also  naturally
occurring organic acids and essential oils are used
(Rosenkranz et al. 2010). Further, different
antibiotics are commonly used in some countries for
preventive or therapeutic treatment against
American and European foulbrood, and against
nosemosis (Reybroeck et al. 2012).

Synthetic compounds such as coumaphos (Check-
Mite™ or Perizin®), fluvalinate (Apistan®, Gabon®),
flumethrin (Bayvarol®) and amitraz (Apivar®,
Varidol®) are the main used chemicals to control V.
destructor. In order to find more “natural” treatment
against varroasis, oxalic acid, formic acid
(Formidol®) and thymol (Thymovar®) have been
introduced and are becoming increasingly used in
organic beekeeping.
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Few studies focused on the impact of pesticides
drones traits such as body weight and wings length
and width of drones. Rinderer et al. (1999) were the
first to study the effect of fluvalinate (the active
ingredient in the product Apistan®) on drone
production. They found that mortality was higher in
fluvalinate-treated colonies (66.9%) in drones aged
between 12 and 18 days old, compared to control.
They also reported that surviving drones from
colonies treated with fluvalinate caused drones to
have about 5% reduction in body weight and the
interaction of Varroa and fluvalinate led to 10%
reduction of drone body weight. Drones from
coumaphos treated colonies presented lower
viability in the first week (86%) compared to drones
from untreated colonies (90%). The viability reached
the lowest rate by week 6, with a percentage of 49%
compared to control (85%) (Burley et al. 2008).
Shoukry et al. (2013), treated emerged drones with
different miticides. They found a reduction in wing
length ranged from 5.36% in drones treated with
fluvalinate compared to control drones. Also,
fluvalinate and amitraz treatments significantly
decreased the wing width of drones by
approximately 4.57% and 2.27% respectively
compared to the control.

The impact of organic treatments on drone survival
and traits were also investigated by De Guzman et
al. (1999). Treated colonies with formic acid
produced less than half of drones than untreated
colonies. A reduction of the survival of ten days old
drones and a reduction of wing length were also
reported. Drones treated with formic acid and oxalic
acid induced a reduction in wing length and a
reduction of 2.31% and 4.52%, respectively
(Shoukry et al. 2013). Furthermore, a high
percentage of oxalic acid (more than 0.5%) reduced
the survival of the drones (Aboushaara et al. 2017).
Sublethal doses of thymol treatment caused a
reduction in drone flight activity (Johnson et al.
2013).

Given the reproductive quality of drones, most of the
studies were focused on the impact of acaricides and
insecticides on drone fertility and semen quality. In
fact, coumaphos caused reduced sperm viability
immediately after semen collection and in samples
stored up to 6 weeks (De Guzman et al. 1999).
Burley (2007) explored the effects of Apistan®
(fluvalinate), Checkmite+® (coumaphos), or Apilife
Var® on sperm number and viability in the seminal
vesicles of mature drones. The lower sperm viability
was found in coumaphos treated colonies. Besides,
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drone sperm number was lower in all treated
colonies.

Fisher and Rangel (2018) investigated the effects of
the drone-rearing beeswax exposed to miticides
(amitraz with a mix of coumaphos and fluvalinate)
and agrochemicals (chlorpyrifos and chlorothalonil)
found in hives. Mean sperm viability was significantly
lower in drones reread in all treated beeswax. They
also found that sexual maturity of treated drones
groups reached when they were aged between 16 to
18 days of age.

Shoukry et al. (2013) also evaluated the effects of
two acaricides (fluvalinate, amitraz), two organic
acids (oxalic acid, formic acid) and thymol on drone
fertility. The lowest sperm number was found in
drones exposed to fluvalinate and amitraz, while a
concordance was observed between sperm number
and wing length among all treatment groups.

Besides acaricides, several agrochemicals have
been found to negatively affect the drone semen
quality. Oral exposure to the neonicotinoid
insecticides such as thiamethoxam and clothianidin
are known to reduce sperm viability in adult drones
(Straub et al. 2016). Chronic exposure of sublethal
doses of clothianidin at sexual maturity stage
decreased semen volume and its concentration and
increased sperm mortality rate (Ben Abdelkader et
al. 2018). It also induced oxidative stress in
spermatozoa by increasing antioxidants enzymes
(superoxide dismutase, glutathione peroxidase, and
catalase) and malondialdehyde level, which is a lipid
peroxidation marker, in spermatozoa of drones
exposed and also decreasing the protein content in
semen (Ben Abdelkader et al. 2019).

Exposure to imidacloprid was also found to affect the
mitochondrial activity of spermatozoa and therefore
the sperm viability (Ciereszko et al. 2017).
Phynelperazole insecticides also affected the drone
reproductive system. Sublethal doses of fipronil at
sexual maturity led to a decrease of spermatozoa
concentration, sperm viability and an increase in
sperm metabolic rate (Kairo et al. 2016). The co-
exposure of fipronil with the microsporidian parasite
Nosema ceranae induced metabolic disturbances
and affect oxidative stress defense in sperm.

Moreover, the acute in vitro exposure of six
molecules  (fipronil,  ethiprole, imidacloprid,
thiamethoxam, cypermethrin, and coumaphos) of
spermatozoid at different concentrations ranged
from 0.1 to 100 uM led to an increase of
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spermatozoid ATP levels. Fipronil, ethiprole,
imidacloprid and thiamethoxam significantly
decreased the viability of spermatozoids (Ben
Abdelkader et al. 2015) in 24 hours.

CONCLUSION

Managed honey bee colonies are exposed to
multiple pesticides including insecticides such as
neonicotinoids widely used in the foraging
environment or miticides used to
control Varroa mites, which are still widespread in
hive products and larvae food, can negatively impact
drone fitness. Acaricide treatment negatively affects
the drone and mucus glands weight, the
spermatozoa number, the sperm viability and
seminal vesicles weight. Exposure food to
commonly used systemic insecticides had shown
significant negative effects on drone reproductive
quality by significantly reducing the sperm viability
and concentration.

Although the life cycle of honeybee colonies is highly
dependent on females, the male reproductive fitness
appears to be a key driver of natural selection in
honeybees. Hence, it is important to understand and
find out more about how environmental factors could
affect their health.
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Tablo 1: Propolis ekstraktlarinin kalite parametreleri agisindan degerlendirilmesi
Table 1: Evaluation of propolis extracts in terms of quality parameters

Toplam Toplam Toplam Kondanse
Kullanilan Polifenol Flavanoid Flavanoid Tanen
Ekstraksiyon Briks / Miktari mg Miktari mg Miktarr mg Miktari mg
Numune/Samples | Cozlcusu/ Brix* % Balsam GAE/mL/ KE/mL/ KE/mL/ KatE/mL/
The solvent Total Total Total Amount of
of extraction polyphenol flavonoid flavonoid condansed
content content content tanin
1 EtOH 29 9.21+0.08 | 21.1240.90 | 4.65%0.05 21.1240.90 | 0.36+0.05
2 EtOH 27 8.13+£0.2 | 11.154#0.25 | 2.45+0.07 11.15£0.25 | 0.34+0.04
3 EtOH 53 33.6240.02 | 41.89+1.30 | 5.77%0.32 41.89+£1.30 | 2.29+0.18
4 EtOH 35 63.03+0.1 | 28.85¢0.21 | T.E 28.85+0.21 | 0.57+0.13
5 EtOH 61 95.0740.05 | 77.6846.34 | 23.33+0.23 | 77.68+6.34 | 2.21+1.30
6 EtOH 42 19.21+0.2 | 38.85+0.63 | 5.74+0.37 38.85+0.63 | 0.90+0.28
7 EtOH 36 32.16+0.05 | 11.47£0.01 | 2.01+0.02 11.47+£0.01 | 0.11£0.01
8 EtOH 31 42.73+0.06 | 28.15+0.09 | 9.90+0.36 28.15+0.09 | 3.63+0.08
9 EtOH 27 15.62+0.1 | 22.48+0.95 | 6.50%0.05 22.48+0.95 | 0.23+0.03
10 EtOH 40 18.66+0.06 | 37.58 +0.69 | 7.13+1.16 37.58 £0.69 | 0.52+0.03
11 EtOH 25 7.13+0.03 | 10.48+0.12 | 0.33+0.01 10.48+0.12 | T.E
12 EtOH 33 32.1740.05 | 25.620+0.16 | 11.83+0.27 | 25.620+0.16 | 1.6540.04
13 EtOH 35 42.60+0.1 | 40.740+0.9 | 19.320+0.33 | 40.740+0.9 | 5.78+0.08
14 Su/Water 0 34.8040.05 | 6.83+0.09 T.E 6.83+0.09 0.29+0.03
15 Su/Water 0 0.11+£0.02 | 0.25+0.01 0.01+0.00 0.25+0.01 T.E
16 Su/Water 0 0.22 £ 0.02 | 0.90+0.07 0.04+0.00 0.90+0.07 T.E
17 Su/Water 0 0.14 £ 0.02 | 0.09+0.01 0.06%0.01 0.09+0.01 T.E
18 Yag/Oil 85 T.E 12.58+0.93 | 1.62+0.04 12.58£0.93 | T.E
Cozucu Belli
19 DegillThe | g¢ TE 58.70+1.00 | 1.24:0.03 | 58.70+1.09 | 1.14%0.00
solvent is
not clear
Cozucu Belli
20 DegillThe | 47 TE 3.40:0.32 | 0.75:0.11 | 3.40:0.32 | TE
solvent is
not clear

*Analiz sonuglari Ug¢ tekrarli olarak elde edilmis, Briks tayininde standart sapma < 0,01 oldugu igin
tablo degerlerine yansitilmamigtir.

Not: Tablodaki tekrar eden siitun kaldirilip yerine eksik siitun Mayis 2019 sayisindaki makaleye

eklenmistir.

Erisim: http://dergipark.org.tr/tr/download/article-file/720138
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