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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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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

130



ARASTIRMA MAKALESi / RESEARCH ARTICLE

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,

U. Arn D. - U. Bee J. 2019, 19 (2): 126-135
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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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