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Background/PURPOSE: Pollen, which is in the content of honey, helps identify the bee that makes the honey from which 
flowers and, therefore, will help detect the origin of honey. Plant families can be detected by the microscopic analysis of 
pollen in honey (Melissopalynological analysis). But, in recent years DNA isolation method for the determination of the 
origin of honey are regarded as faster and more reliable. So microscopic method and DNA Analysis method compared in 
this study.

METHODOLOGY: Honey samples were collected from various regions of Turkiye. The number of pollen analysis and 
botanical origin were determined by microscopically. DNA were isolated from these honey samples by Eurofin Genespin 
DNA extration kit. After DNA isolation, spectrophotometric and electrophoretic method were used to determine DNA 
quality. 18S rRNA gene amplification was performed to show also quality of DNA isolated from honey samples. The 
Next Generation Sequencing (NGS) device was used to create DNA barcodes. rbcL and psbA-trnH genetic regions were 
selected for NGS analyses. 

Results and CONCLUSION: In the conclusion of this study, for the first time, honey samples collected from different 
geographical regions in Turkiye were barcoded using rbcL and trnH-psbA loci and compared using melissopalynology 
and NGS. Although there are some differences in the plants determined by both techniques, identified dominant floral 
components were shown high similarity. When the melissopalynological analysis and NGS analysis were compared in 
the study, it was shown that there were similar families according to the regions, and a higher number of families (%48) 
were determined in the NGS analysis. Results show that 53 families have an abundance of >20% when comparing the two 
methods. Of these, 29 taxa are found using both methods, giving 55% correspondence between DNA and microscopy. 
However, NGS analysis is disadvantageous compared to melissopalynological analysis, which is a cheaper and faster 
method, since plant reference information is scarce and it is an expensive method. So, more studies and comparisons 
between the two methods are needed.



Comparison of Honey’s Botanical and Geographical 
Origin Determination Using Melissopalynology and

DNA Analysis Methods

Prof. Dr. Aslı Özkök

Hacettepe University
Sience Faculty, Biology Department,

Botany Section, Beytepe, Ankara, Türkiye
asozkok@gmail.com, aozkok@hacettepe.edu.tr  

mailto:asozkok@gmail.com
mailto:aozkok@hacettepe.edu.tr


PALYNOLOGY 

• Palynology is a branch of science that

studies current and fossil pollen and

spores.

• The term palynology was first used by

Hyde and Williams in 1944.



Palynology can be applied to problems in many scientific disciplines
including GEOLOGY, BOTANY, PALEONTOLOGY, ARCHAEOLOGY, SOIL 
STUDY, PHYSICAL GEOGRAPHY ETC.

1. Palynotaxonomy: is the study of spore morphology of embryophytic plants and pollen morphology of seed
plants. 

2. Aeropalynology: is the study of palynomorphs found in the atmosphere.  

3. Melissopalynology (= melittopalynology): is the study of pollen and spores present in honey. 

4. Forensic Palynology: s the study of palynomorphs that are used as evidence in criminal cases and resolve
other legal problems.

5. Palaeopalynology: fossil microorganisms such as pollen grains, spores, marine and fresh water algae, 
forammifera and other planktonic forms’.

6. Copropalynology: Copropalynology is the study of palynomorphs present in coprolite (= fossilized
excrement) of animals.

7. Entomopalynology: Entomopalynology is the study of pollen grains that are associated with insects. 

8. Palynodebris : is the organic ‘junk’ = organic mater (“OM”) found in palynological preparations along with
palynomorphs”

9. Latropalynology: is the ‘study of spores and pollen as applied to human health problems.
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• Pollen is a powdery specialized structure that contains the male gametes of

flowering plants and is responsible for their reproduction.
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• Erdtman and Faegri&Iversen made the definitions about layers of pollen.

• Exine layer is resistant to high temperature and acids. 

• Exine layer ornamentation and apertures are changing flower to flower. 
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When we look at the pollen types in bee products, they show us 

which plants honey bees collect them from.
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• Plant families can be detected by 
the microscopic analysis of pollen 
in honey (Melissopalynological 
analysis). 

 



➢ But, in recent years DNA isolation method for the determination of the 
origin of honey are regarded as faster and more reliable.



MATERIALS AND 
METHODS
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Method

1- Collection of the samples

2-Melissopalynological Analysis

3-DNA Isolation Method and PCR

4-Next-generation DNA sequencing 



➢In this study total 75 honey samples, including sunflower, canola, chestnut, citrus, forest 
rose (Rhododendron-mad honey), clover, pine, oak, milkvetch, mullein, Anzer and Ardahan 
honeys were collected from various regions of Turkiye with the help of the Turkish 
Association of Beekeepers (TAB).
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Microscopic Analysis Method

➢The number of pollen analysis and botanical origin were determined by 
microscopically.



➢40 honey samples 
were selected for 
DNA Analysis because
of the high number of 
pollen quality and
unifloral origin. 

As a result of the melissopalynological analysis, 

➢These are;
-Canola (3) – Brassica napus                               
-Chestnut (8)- Castanea sativa
-Citrus (3) - Citrus spp.
-Clover (5) - Trifolium spp. 
-Forest rose (2) - Rhododendron spp.
-Milkvetch (1) - Astragalus spp. 
-Mullein (1) - Verbascum spp.
-Oak (2) - Quercus spp. 
-Pine (5) 
-Sunflower (3) - Helianthus annuus
-Anzer (3)
-Ardahan (4)



DNA Analysis Method

➢ DNA were isolated from these honey samples by Eurofin Genespin DNA extration kit.
➢ After DNA isolation, spectrophotometric and electrophoretic method were used to

determine DNA quality.
➢ 18S rRNA gene amplification was performed to show also quality of DNA isolated

from honey samples.

pcr machine ile ilgili görsel sonucu

https://www.google.com.tr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjijvGsysfWAhUKOxoKHXfQCpIQjRwIBw&url=https://www.dur.ac.uk/biosciences/services/cts/gradient_pcr/&psig=AFQjCNFQDO5ORwa2uNjKPDXXgWy80MTGKA&ust=1506677802778895


➢Next Generation Sequencing (NGS)
analysis is a modern
biotechnological method that allows
DNA or RNA sequences to be read
rapidly, in parallel, and at high
throughput.

➢In short, NGS analysis is a powerful
method to comprehensively and
accurately reveal genetic
information in a sample.

NGS Analysis Method



➢The Next Generation Sequencing (NGS) device was used to create DNA barcodes.

➢rbcL and psbA-trnH universal genetic regions were selected for NGS analyses. 

Gene Region Oligo Name Sequence   5’ → 3’

rbcL rbcLa – F ATGTCACCACAAACAGAGACTAAAGC

rbcLajf634 - R GAAACGGTCTCTCCAACGCAT

Gene Region Oligo Name Sequence   5’ → 3’

psbA psbA - F GTTATGCATGAACGTAATGCTC

trnH - R CGCGCATGGTGGATTCACAATCC

NGS Analysis Method



RESULTS
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Sunflower honey
Sample 

no.

Total Pollen 

Number (TPN)
Pollen taxa %*

Geographic

al origin
Honey type

1 7651

Helianthus annuus: 94

Echium spp.: 7

Linaria spp.: 6

Asteraceae: 4

Poaceae: 4

Rosaceae: 4

Chenopodiaceae: 2

Eucalyptus spp.: 2

Apiaceae: 1

Fabaceae: 1

75.2(D)

5.6(M)

4.8(M)

3.2(M)

3.2(M)

3.2(M)

1.6(V)

1.6(V)

0.8(V)

0.8(V)

Edirne Sunflower

2 12666

Helianthus annuus: 106

Fabaceae: 10

Eucalyptus spp.: 10

Rosaceae: 8

Poaceae: 11

Asteraceae: 4

Apiaceae: 1

Chenopodiaceae: 4

68.8(D)

6.5(M)

6.5(M)

5.2(M)

7.14(M)

2.6(V)

0.65(V)

2.6(V)

Edirne Sunflower

3 17271

Helianthus annuus: 190

Eucalyptus spp.: 6

Fabaceae: 5

94.5(D)

3(M)

2.5(V)

Edirne Sunflower

*  ≥%45 Dominant (D), (%16-44) Sekonder (S), (%3-15) Minor (M), (<%3) Vestige (V) 

Melissopalynological Analysis Results



Canola honey
Sam

ple 

no.

Total Pollen 

Number 

(TPN)

Pollen taxa %*
Geographical 

origin
Honey type

1 45898

Brassica napus: 60

Eucalyptus spp.: 6

Fabaceae: 4

Rosaceae: 15

Salix spp.: 5

Helianthus annuus: 4

Liliaceae: 1

Apiaceae: 1

Eleagnus angustifolia: 1

61.8(D)

6.18(M)

4.12(M)

15.4(M)

5.15(M)

4.12(M)

1.03(V)

1.03(V)

1.03(V)

Tekirdağ Canola

2 73130

Brassica napus: 90

Rosaceae: 5

Salix spp.: 20

Lamiaceae: 9

Ericaceae: 1

Fabaceae: 3

Poaceae: 1

Geraniaceae: 2

Rumex spp.: 1

Taraxacum spp.: 1

Asteraceae: 3

66.2(D)

3.67(M)

14.7(M)

6.61(M)

0.73(V)

2.20(V)

0.73(V)

1.47(V)

0.73(V)

0.73(V)

2.20(V)

Tekirdağ Canola

3 63494

Brassica napus: 180

Salix spp.: 20

Rosaceae: 10

Fabaceae: 3

Geraniaceae: 1

Asteraceae: 1

83.7(D)

9.30(M)

4.65(M)

1.4(E)

0.46(E)

0.46(E)

Tekirdağ Canola

*  ≥%45 Dominant (D), (%16-44) Sekonder (S), (%3-15) Minor (M), (<%3) Vestige (V) 

KANOLA ile ilgili görsel sonucu
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Chestnut honey

Sample 

no.

Total Pollen 

Number (TPN)
Pollen taxa %*

Geographical 

origin
Honey type

1 58975

Castanea sativa: 

195

Cistaceae: 3

Ericaceae: 2

97.5(D)

1.5(V)

1(V)

Şile/İstanbul Chestnut

2 722419

Castanea sativa: 

195

Rumex spp.:2

Rosaceae: 2

Fabaceae: 1

97.5(D)

1(V)

1(V)

0.5(V)

Bartın Chestnut

3 110844

Castanea sativa: 

220

Brassicaceae: 4

Fabaceae: 1

97.7(D)

1.7(V)

0.4(V)

Bartın Chestnut

4 511271

Castanea sativa: 

195

Rosaceae: 3

Rumex spp.: 1

Asteraceae: 1

97.5(D)

1.5(V)

0.5(V)

0.5(V)

Bartın Chestnut

5 398568

Castanea sativa: 
197

Rosaceae: 1
Apiaceae: 1

Rumex spp.: 1

98.5(D)
0.5 (E)
0.5 (E)
0.5 (E)

Kastamonu Chestnut

• ≥%45 Dominant (D), (%16-44) Sekonder (S), (%3-15) Minor (M), (<%3) Vestige (V)
• Chestnut honey pollen content is overrepresented and should be 90% for unifloral honey. 



Forest rose honey 
(Rhododendron-Mad honey)

Sample 

no.

Total Pollen 

Number (TPN)
Pollen taxa %*

Geographical 

origin
Honey type

1 4778

Ericaceae: 9

Castanea sativa: 7

Poaceae: 2

50(D)

38.8(S)

11.1(M)

Bartın Rhododendron

2 118658

Ericaceae: 80

Castanea sativa: 55

Salix: 25

Onobrychis: 2

Cistaceae: 1

48.4 (D)

33.3 (S)

15.15 (S)

0.6 (E)

Arıt-Bartın Rhododendron

*≥%45 Dominant (D), (%16-44) Sekonder (S), (%3-15) Minor (M), (<%3) Vestige (V) 



Clover honey

Sample 

no.

Total Pollen 

Number 

(TPN)

Pollen taxa %*
Geographical 

origin
Honey type

1 136341

Trifolium spp.: 95

Poaceae: 3

Apiaceae: 1

Chenopodiaceae: 1

95 (D)

3 (M)

1 (E)

1 (E)

Bingöl Clover

2 185141

Trifolium spp.: 95

Poaceae: 3

Apiaceae: 1

Rosaceae: 1

95 (D)

3 (M)

1 (E)

1 (E)

Bingöl Clover

3 189662

Trifolium spp.: 95

Poaceae: 3

Rosaceae: 1

Ranunculaceae: 1

95 (D)

3 (M)

1 (E)

1 (E)

Bingöl Clover

4 181237

Trifolium spp.: 94

Poaceae: 2

Asteraceae: 2

Brassicaceae: 2

94 (D)

2 (E)

2 (E)

2 (E)

Bingöl Clover

5 206681

Trifolium spp.: 97

Poaceae: 2

Asteraceae: 1

97 (D)

2 (E)

1 (E)

Bingöl Clover

*  ≥%45 Dominant (D), (%16-44) Sekonder (S), (%3-15) Minor (M), (<%3) Vestige (V) 



Citrus honey
Sample 

no.

Total Pollen 

Number (TPN)
Pollen taxa %*

Geographical 

origin
Honey type

1 46501

Asteraceae: 102

Citrus spp.: 50

Poaceae: 28

Apiaceae: 23

Plantago: 19

Fabaceae: 9

Brassicaceae: 4

Rosaceae: 1

Lamiaceae:1

43.03 (S)

21.09(D)*

11.8 (M)

9.70 (M)

8.01 (M)

3.8 (M)

1.68 (E)

0.42 (E)

0.42 (E)

Mersin Citrus

2 53961

Asteraceae: 100

Citrus spp.: 35

Poaceae: 28

Plantago: 26

Fabaceae: 10

Apiaceae: 5

Rosaceae: 2

Brassicaceae: 1

48.3 (D)

17(D)*

13.5 (M)

12.5 (M)

4.83 (M)

2.41 (E)

0.96 (E)

0.48 (E)

Mersin Citrus

3 88124

Fabaceae: 45
Cistus spp.: 30
Asteraceae: 20
Citrus spp.: 10
Ericaceae: 5

Plantago spp.: 3
Poaceae: 2

39.13 (S)
26 (S)

17.4 (S)
8.7 (M)

4.34 (M)
2.60 (E)
1.74 (E)

Antalya Citrus

• ≥%45 Dominant (D), (%16-44) Sekonder (S), (%3-15) Minor (M), (<%3) Vestige (V)
• Citrus honey pollen content is underrepresented and should be  at least 10% for unifloral honey. 



Mullein honey

Sample no.
Total Pollen Number 

(TPN)
Pollen taxa %*

Geographical 

origin
Honey type

1 666795

Verbascum spp.

Asteraceae

Campanula

97(D)

2(E)

1(E)

Bingöl Mullein

*  ≥%45 Dominant (D), (%16-44) Sekonder (S), (%3-15) Minor (M), (<%3) Vestige (V) 



Milkvetch honey

Sampl

e no.

Total Pollen 

Number 

(TPN)

Pollen taxa %*
Geographical 

origin
Honey type

1 184779

Astragalus spp.: 

120

Trifolium spp.: 35

Vicia spp.: 15

Rosaceae: 6

Cistus: 4

Sanquisorba spp.: 4

Plantago spp.: 4

Castanea sativa: 3

Asteraceae: 2

Echium: 2

Poaceae: 2

Liliaceae: 2

Lamiaceae: 2

Brassiceae: 1

59 (D)

17 (S)

7.4 

(M)

3 (M)

2 (E)

2 (E)

2 (E)

1.5 

(E)

1 (E)

1 (E)

1 (E)

1 (E)

1 (E)

0.5 

(E)

Tunceli Milkvetch

geven ile ilgili görsel sonucu

*  ≥%45 Dominant (D), (%16-44) Sekonder (S), (%3-15) Minor (M), (<%3) Vestige (V) 
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Anzer Honey

Sam

ple 

no.

Total 

Pollen 

Number 

(TPN)

Pollen taxa %*
Geographic

al origin

Honey 

type

1 14755

Cistaceae: 33

Fabaceae: 28

Trifolium: 30

Myosotis: 10

Brassicaceae: 11

Ericaceae: 3

Medicago: 7

Centaureae: 1

Berberidaceae: 7

Onobrychis: 7

Betulaceae: 1

Salix: 15

Thymus: 4

Rumex: 1

Lamiaceae: 2

Plantago: 3

Epilobium: 1

Caryophyllaceae: 

5

Scabiosa: 2

Asteraceae: 1

Vicia: 2

Teucrium: 3

Rosaceae: 1

18.5(S)

15.7(M)

16.8(S)

5.6(M)

6.18(M)

1.68(V)

3.93(M)

0.56(V)

3.93(M)

3.93(M)

0.56(V)

8.42(M)

2.24(V)

0.56(V)

1.12(V)

1.68(V)

0.56(V)

2.80(V)

1.12(V)

0.56(V)

1.12(V)

1.68(V)

0.56(V)

Anzer Anzer balı

*≥%45 Dominant (D), (%16-44) Sekonder (S), (%3-15) Minor (M), (<%3) Vestige (V) 



Ardahan Honey

Samp

le no.

Total Pollen 

Number 

(TPN)

Pollen taxa %*
Geographical 

origin
Honey type

1 10507

Cistaceae: 60

Fabaceae: 28

Scabiosa: 19

Rosaceae: 8

Campanula: 6

Asteraceae: 5

Lamiaceae: 4

Echium: 4

Taraxacum: 2

Poaceae: 2

Rosaceae: 1

Brassicaceae: 1

Apiaceae: 1

Liliaceae: 1

Onobrychis: 1

Geraniaceae: 1

42(S)

19(S)

13.2(M)

5.5(M)

4.2(M)

3.5(M)

2.77(V)

2.77(V)

1.38(V)

1.38(V)

0.70(V)

0.70(V)

0.70(V)

0.70(V)

0.70(V)

0.70(V)

Ardahan

Posof-

Bersumde 

Mevki

Ardahan

2 520206

Onobrychis: 110

Echium: 50

Trifolium: 50

Liliaceae: 25

Brassicaceae: 13

Rosaceae: 2

Taraxacum: 2

Apiaceae: 1

Lamiaceae: 1

Poaceae: 1

43(S)

19.6(S)

19.6(S)

9.8(M)

5(M)

0.8(V)

0.8(V)

0.4(V)

0.4(V)

0.4(V)

Ardahan

Tunçoluk
Ardahan

*≥%45 Dominant (D), (%16-44) Sekonder (S), (%3-15) Minor (M), (<%3) Vestige (V) 



Pine Honey
Sample 

no.
Region HDE TPN

HDE/*
TPN

Honey 

type

1 İzmir 218853 2188 100.02 Pine

2 İzmir 209562 2751 76.17 Pine

3 Muğla 123433 993.42 124.25 Pine

4 Muğla 541814.4 2 006.72 270 Pine

5
Çanakkale

941712.9 12754.58 73.83 Pine

*HDE/TPN number >3 is pine honey 



Oak Honey

Sample 

no.
Region HDE TPN

HDE/*
TPN

Honey type

1 Kırklareli 37747 3653 10.33 Oak

2 Kırklareli 83061 15381 5.4 Oak

*HDE/TPN number >3 is pine honey 



No Honey Type TPN or HDE/TPN DNA Concentration (ng/µl) Purity (260/280nm)

1 Sunflower 7651 38.02 0.86
2 Sunflower 12666 31.79 2.05
3 Sunflower 17271 57.23 1.7
4 Canola 45898 10.11 2.26
5 Canola 7313 4.19 1.68
6 Canola 63494 41.7 1.99
7 Chestnut 722419 50.39 1.87
8 Chestnut 511271 18.01 1.4
9 Chestnut 37626 36.36 1.79

10 Chestnut 292364 57 1.37
11 Chestnut 58975 15.79 2.3
12 Chestnut 398568 10.23 1.55
13 Chestnut 162796 7.68 1.99
14 Chestnut 63113 6.60 1.33
15 Rhododendron 118658 27.41 1
16 Rhododendron 4778 19.83 2
17 Mullein 666795 30 1.65
18 Clover 136341 7.96 1.71
19 Clover 185141 14.62 1.54
20 Clover 189662 10.83 1.56
21 Clover 181237 10.42 1.81
22 Clover 206681 54.34 2
23 Milkvetch 184779 21.31 1.75
24 Citrus 46501 10.7 1.49
25 Citrus 53961 9.75 1.68
26 Citrus 88124 10.15 1.35
27 Anzer 48161 41.16 2.01
28 Anzer 26781 24.38 1.91
29 Anzer 32609 21.23 1.68
30 Ardahan 8345 28.68 1.73
31 Ardahan 330442 11.99 1.72
32 Ardahan 20068 13.12 1.41
33 Ardahan 520206 16.74 1.93
34 Pine 100.02 10.69 1.55
35 Pine 76.17 5.15 1.37
36 Pine 124.25 6.89 1.51
37 Pine 270 23.76 2.07
38 Pine 73.83 2.62 1.76
39 Oak 10.33 191.03 1.64
40 Oak 5.4 24.55 1.93

DNA Analysis Results

➢ Nucleic acids give maximum absorbance
at 260 nm, while proteins, phenol and
other contaminants absorb at 280 nm. It
is possible to comment on the purity of
the isolated DNA by looking at the ratio of
260/280. The ratio of 260/280 ~ 1.8 is
considered to be pure. This ratio, up or
down, indicates the presence of RNA or
protein contamination in the
environment, respectively. 

➢ The second important parameter after
isolation is the amount of isolated DNA.
Approximately 10-100 ng of DNA (25
microliters volume) is used as a template
for a standard PCR reaction. The use of
template DNA at lower concentrations
affects the success of amplification in the
negative direction.



➢ The 18S rRNA gene was
amplified to test the availability
of the isolated DNA samples for
PCR reactions. PCR results show
that DNA isolations were carried
out successfully. 

➢ One of the main aims of the
project was to isolate DNA from
honey in a quality that could be
used in new-generation DNA
analyses. In this context, the
project has achieved its goal and
is ready for the Next Generation
Sequencing (NGS) device to
create DNA barcodes.

Amplification of the 18S rRNA gene

DNA Analysis Results



➢ PCR experiments were
completed with universal
primers used in barcoding
studies for the rbcl and trnH-
psbA gene regions.

➢ A total of 35 samples belonging
to the rbcl and 31 trnH-psbA
gene regions were prepared for
NGS analysis.

➢ NGS analysis of 35 rbcl and 31
trnH-psbA gene region samples,
whose PCR was completed at a
quality that can be entered into
NGS, was successfully
completed.

Şekil 4 ve Şekil 5’te gösterilmiştir. 

 

 

 

 

 

 

 

 

 

 

 

 

 
Şekil 4. rbcL geni PZR sonuçları [M:Markır, 20-21:Anzer, 26-28-29:Castanea sativa 

(Kestane)] 

      M             20           21            26            28            29 

(Kestane)] 
 

 

 

 

 

 

 

 

 

 

  

 
Şekil 5. trnH-psbA geni PZR sonuçları  

    M     34     37    11     38    44     72     71     61    62 

NGS Analysis Results

rbcL gene PCR results [M: Marker, 20-21: Anzer honey, 26-28-29: 
Castanea sativa (chestnut)

trnH-psbA gene PCR results 



➢ The samples prepared for
NGS experiments were
analyzed in 3 sets.

                                              Şekil 6. 1. set NGS analiz verileri 

 
Şekil 7. 2. set NGS analiz verileri 

 
Şekil 8. 3. set NGS analiz verileri 

NGS Analysis Results



➢ Read length, read sequence length and histograms of NGS-analyzed samples

 

 

 

    

 

 

 

 

 

NGS Analysis Results



Conclusion
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➢ In the conclusion of this study, for the first time, honey samples collected from different
geographical regions in Türkiye were barcoded using rbcL and trnH-psbA loci and compared using
melissopalynology and NGS.

➢Although there are some differences in the plants determined by both techniques, identified
dominant floral components were shown high similarity.

➢ When the melissopalynological analysis and NGS analysis were compared in the study, it was
shown that there were similar families according to the regions, and a higher number of families
(%48) were determined in the NGS analysis.

➢Results show that 53 families have an abundance of >20% when comparing the two methods. Of
these, 29 taxa are found using both methods, giving 55% correspondence between DNA and
microscopy.

➢However, NGS analysis is disadvantageous compared to melissopalynological analysis, which is a
cheaper and faster method, since plant reference information is scarce and it is an expensive
method. So, more studies and comparisons between the two methods are needed.

➢This study is particularly relevant for revealing Türkiye’s unique and diverse flora, with the potential
to be used as a reference atlas for honey bee floral resources.

➢Furthermore, studies with NGS can be possible patenting of honeys’ according to the provinces, 
geographical indication, determining GMO, endemic, and toxic plants’ pollen in honey.
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honey ile ilgili görsel sonucu
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