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Abstract: Astragalus ponticus PALL (Leguminosae), known as Black Sea Astragalus (Laz Geveni), was 

described in 2016 from the Erzurum thermal spring road. Astragalus, which closely rivals the quality of the 

world-famous Anzer honey, is one of the most preferred sources for beekeepers due to its rich taste and aroma. 

Consequently, honey producers in Erzurum have favored Astragalus for honey production. Therefore, this study 

discusses the physicochemical properties of the Astragalus honey sample obtained from the Erzurum province. 

The following parameters were measured: pollen, moisture, and sugar contents, diastase number, 

hydroxymethyl furfural (HMF), and proline content. The moisture content of the sample was found to be 15.2%, 

which is lower than the Codex limit of less than 20%. No sucrose was detected in the sample. Other values were 

as follows: glucose (27.1%), fructose (41.54%), maltose (0.74%), HMF (39.25 mg/kg), and proline (584.6 

mg/kg). The diastase value (7) was below 8 specified in the Turkish Food Codex Honey Communiqué. The 

results showed that Astragalus honey produced in the Erzurum province meets the limits set by the Turkish 

Food Codex Honey Communiqué in terms of pollen, moisture, HMF, maltose, and proline contents. It was 

concluded that the geographical origin plays an important role in the physicochemical characteristics of honey. 
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Introduction 

 

Astragalus (Fabaceae) is the world’s largest flowering plant genus, with up to 3,000 annual and perennial 

species (Podleh & Zarre 2013; Kucukaydın, et al., 2023; Djozan et al., 2008). In Türkiye, the Astragalus genus 

is represented by 469 species across 62 sections (Chamberlain & Matthews, 1970). According to the Turkiye 

Plant List, 217 taxa of Astragalus are endemic, constituting 46.2% of the species (Kucukaydın, et al., 2023; 

Adıguzel et al., 2009; Davis et al., 1988). According to Turkiye Plant Lits Astragalus 217 taxons endemic and is 

46.2% (Aytac et al., 2012).  The Black Sea Astragalus, also known as ‘Laz geveni,’ was identified on the 

Erzurum Ilıca road as Astragalus ponticus PALL. (Leguminosae) in 2016 (Krasteva et al., 2009). 

 

Astragalus species have been utilized in the medicine and food industries. (Kucukkaydın, et al., 2023; Salehi et 

al., 2021). In vitro and in vivo bioactivities of secondary metabolites from Astragalus species have demonstrated 

anti-aging, anti-inflammatory, anti-diabetic, cytoprotective, anti-tumor, antioxidant, antimicrobial, antiviral, 

cardioprotective, anticancer, and immune-enhancing capabilities (Kucukaydın et al., 2023; Li et al., 2014; Salehi 

et al., 2021). Furthermore, the cytotoxic activities of Astragalus honey against cancer have been investigated 

(Sadeghi-Aliabadi et al., 2015). The Astragalus plant is effective in strengthening the immune system and 

increasing the production of antibodies against the flu, enhancing its ability to fight diseases. It not only 

increases resistance to the flu but also shortens the duration of the illness. It has been determined that this 

pharmacological activity is due to three groups of chemicals: polysaccharides, saponins, and phenolics (Rios & 

Waterman, 1997).  
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Astragalus also provides an important source of nectar and pollen for honeybees. As is known, honey contains 

mainly carbohydrates (70–76%) and water (16–21%). Moreover, it contains more than 200 compounds such as 

various organic acids, amino acids, vitamins, polyphenols, and minerals (Kucukaydın et al., 2023; Mărgăoan, et 

al., 2021). The amounts of these compounds vary according to the nectar source, the honey type, and 

environmental factors, and accordingly, distinctive features such as color, taste, and biological activity occur. 

According to scientific studies, honey provides a wide variety of health benefits, including antibacterial, 

antioxidant, anti-inflammatory, antiviral, and wound-healing properties (Tas-Küçükaydın et al., 2023). 

Physicochemical properties, phenolic profiles, antioxidant, and antimicrobial activities of different types of 

honey, including Astragalus honey, have been reported by various research groups (Kucukaydın, et al., 2023; 

Sagdic et al., 2013; Can et al., 2015).  

 

As is known, various recognized parameters are used for the evaluation of honey freshness (Can et al., 2015; 

Mendes et al., 1998). The chemical composition of honey is affected by its botanical and geographical origins, 

as well as by climate factors, harvesting, handling, processing, and storage (Seraglio et al., 2021; Kucukaydın et 

al., 2023). For this purpose, Astragalus honey samples collected from the Erzincan province of Türkiye were 

examined in terms of pollen content, moisture content, sugar content, diastase number, HMF, and proline 

content. The results were compared with the contents given in the Turkish Food Codex Honey Communiqué 

(No: 2020/7) and other recent studies. 

 

 

Method 

 

An Astragalus honey sample, which was produced in Erzurum (Thermal Spring Road), was collected from a 

local producer in 2021. The location of the obtained Astragalus honey sample is depicted on the geographical 

map of Türkiye (see Figure 1). 

 

 
Figure 1. Geographical location of collected Astragalus honey sample. 

 

TS 13363 was used to determine the relative pollen content of the honey. The water content of the honey was 

determined by the refractometric method TS 13365, and the amount of moisture was presented as a percentage 

of the weight. The standard method TS 13364 was used to determine the diastase activity. Fructose, glucose, 

sucrose, and maltose in the honey were determined by high-performance liquid chromatography (Method TS 

13359) with service purchase. Standard TS 13356 was used to determine the HMF content by using high-

performance liquid chromatography with service purchase. The spectrometric method TS EN 1141 was applied 

to determine the proline content. 

 

 

Results 

 

Relative Pollen Content 

 

In recent times, various techniques have been explored to determine the botanical origin of honey. However, 

pollen content analysis, which relies on identifying pollen types in honey samples using light microscopy, 

remains a widely used method (Corvucci et al., 2015; Hailu & Belay, 2020). Through relative pollen content 

analysis, the botanical origin of honey can be determined based on the plants that provide pollen for the honey. 

Additionally, pollen analysis can offer insights into the crystallization rates of honey (Ozkok & Bayram; 
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Escuredo et al., 2014). Pollen analysis also plays an important role in evaluating certain types of honey that may 

have toxic effects from a food safety perspective. Moreover, in honeys adulterated with sugar, the total pollen 

count is detected to be low, which can be considered one of the benefits of applying relative pollen content 

analysis. In other words, pollen analysis contributes to assessing the quality of honey from various angles. In 

Türkiye, the minimum representation of pollen grains from the relevant plant required for labeling certain 

unifloral honey types with the name of that plant is specified in the Codex 2020/7, updated by the Ministry of 

Agriculture and Forestry in 2020. According to this regulation, unifloral honey types are classified into three 

different groups: normal, intense, and scarce unifloral honey varieties. For Astragalus, categorized as a normal 

unifloral species, honey samples must contain at least 45% of the relevant plant’s pollen to be labeled with its 

name (Turkish Food Codex Communiqué on Honey (No: 2020/7)). According to relative content analysis, the 

botanical origin of Astragalus honeys is the Fabaceae family, with the primary pollen type being Astragalus spp. 

The density of the primary pollen ratio was 84%. 

 

 

Moisture Content 

 

Controlling moisture content is vital for honey quality, preventing fermentation, and preserving its shelf life. 

Fermentation is a natural process that occurs when the sugar in honey reacts with yeast and bacteria, resulting in 

the production of alcohol and carbon dioxide. Honey with a high moisture content is more prone to fermentation 

over time, which can negatively impact its taste and stability. When honey has an optimal moisture level, it 

remains stable and resists spoilage by yeast fermentation during storage. Maintaining the right moisture balance 

ensures that honey retains its nutritional value over time (Shakoori et al., 2023; Prica et al., 2014; Singh & 

Singh, 2018). It was determined that the moisture content of the studied honey was 15.2% (See Table 1). Can et 

al. (2015) found 17.0% moisture in similar honey obtained from Astragalus microcephalus. In a study by Uckun 

(2011), the moisture content of Astragalus honey from Elazı pgrovince was found to be 13.1% (Uckun, 2011). 

In a study conducted to investigate the physical and chemical properties of honey produced in Erzurum, 20 

honey samples obtained from beekeepers were used, and the moisture content levels of 18 samples varied 

between 13.80% and 20.00% (Sengul et al., 2006). Considering previous studies and the Codex limit of 20%, 

our results were in accordance. 

 

Table 1. Comparasion of some of the parameters of the Astragalus honey obtained from different regions in 

Türkiye 

Parameter                Erzurum 

 

                        Our Study 

Canakkale, 

Diyarbakır, 

Elazıg 

Can et al. 

(2015) 

Cukurova 

 

 

Uckun 

(2021) 

Erzincan 

 

 

Kara et al. 

(2020) 

 

 

 

Codex 

Moisture % 15.2 17 13.1 16.4 Max 20 

Diastase Activity 7 9.05 - 18 Min 8 

Maltose % 

HMF mg/kg 

0.74 0.16 - -       Max 4 

39.25 4.6 10.7                                                               0 Max 40 

Proline mg/kg 584.6 755 - 640 Min 300 

 

 

Sugar Content 

 

The basic monosaccharides of honey are the reducing sugars fructose and glucose (Uckun, 2011; Can et al., 

2015). Honey may also contain sucrose, maltose, galactose, ribose, and xylose (Uckun, 2011). Fructose is 

generally the most abundant monosaccharide in all types of honey. Only rapeseed, dandelion flower and 

blueberry honeys contain slightly more glucose than fructose (Uckun, 2011; Hısıl & Borekcioglu, 1986). In our 

study, fructose (41.54%) and glucose (27.10%) were determined to be the sugars in the highest amounts. 

Therefore, the fructose+glucose levels in the current study were 68.64 g/100g, while the fructose/glucose ratio 

was 1.53. In a study by Can et al. (2015), the fructose+glucose and fructose/glucose ratio in Astragalus honey 

was reported as 57.96 g/100g and 1.28, respectively. In another study, the invert sugar ratio of Astragalus honey 

obtained from the Çukurova region was found to be 77.6% (Uckun, 2011). These results confirm that honey’s 

sugar values may depend on the floral and regional origin (Can et al., 2015; Andrade et al., 1997; Mendes et al., 

1998). Therefore, the reason for higher values in the current study could be attributed to the various sections of 

Astragalus in Anatolia, Türkiye ( Tas-Kucukkaydın et al., 2023). According to the current results, the measured 

values were higher than the Codex limits. However, mean values for the fructose/glucose ratio of different kinds 

of honeys were also found to be higher (1.98) than the Codex limits in a study by Can et al. (2015). In the same 
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study, they detected maltose at levels of 0.16%. Maltose was detected at levels of 0.74% in our study, which is 

also in accordance with the Codex limit of 4%. Since sucrose is converted to invert sugar by the invertase 

enzyme produced by bees, most of the sugar in honey is in inverted form. This could be the reason that we 

couldn’t find any sucrose in the sample. 

 

 

Diastase Activity 

 

Some of the important properties that distinguish honey from other sweet products (such as jam and syrup) are 

the enzymes present in the honey. Diastase is one of the main enzymes in honey. Its activity can vary between 

fresh and old honey, and this can be affected by heat treatment. Especially, pasteurized honey have almost no 

activity of diastase and invertase due to heat treatment. Therefore, high diastase and invertase activities imply 

that the honey is raw and has not been heated (Sahin & Kolaylı, 2020). 

 

Diastase plays a role in the digestion of starch and is secreted from the honeybee’s stomach. Honeys with 

relatively low diastase activities in this study, such as heather, common eryngo, and clover honeys, were older, 

and their activities gradually decreased. In this study, the diastase activity was 7, which is close to the threshold 

Codex limit of 8. The number of diastase enzymes, responsible for the hydrolysis of starch in honey, should be 

at least 8 (Türk Gıda Kodeksi, 2020). During the transfer of nectar from bee to bee, the enzyme content 

increases. For this reason, the diastase level may change depending on the nectar source and colony (Can et al., 

2015). In a study by Can et al. (2015), Astragalus honey’s diastase activity was also close to the threshold limit 

but was found to be 9.05. 

 

 

HMF 

 

All pure honeys gradually darken in color due to various non-enzymatic caramelization reactions, known as 

Maillard reactions. HMF is one such reaction product that affects honey darkening (Can et al., 2015; Zalibera et 

al., 2008). Generally, dark-colored honeys have been reported to possess high levels of Maillard reaction 

products (Can et al., 2015). HMF, a non-enzymatic Maillard reaction product, is indicative of the freshness of 

honey and whether it has been subjected to heat treatment (Kara et al., 2020). HMF is accepted at values below 

40 mg/kg according to the Turkish Food Codex Communique on Honey. The HMF value was 39.25 mg/kg in 

the current study. Prolonged storage or exposure to high temperatures increases the level of HMF. This result 

may indicate that the collected sample was stored for some time before analysis. Studies have shown that the 

half-life of diastase activity decreases while the HMF level increases (Korkmaz & Kuplulu, 2017). Since a 

decrease in diastase activity could be associated with increased HMF, the obtained results are compatible with 

the diastase value. 

 

 

Proline 

 

Honey contains 20 amino acids, but proline is the amino acid present in the highest quantities (Uckun, 2011; 

Can et al., 2015). The amount of proline in honey is a marker of purity, and the level decreases significantly in 

adulterated honey. The level of proline has been reported to vary according to the honey’s flora, but it is also 

associated with the bees’ work performance. Experimental studies have reported that honeys from bees fed on 

sugar water exhibit low proline values (Can et al., 2015). According to the Honey Codex, the required minimum 

level of proline in honey is 300 mg/kg. It was determined that the proline level in honey is (584.6 mg/kg) 

suitable according to the Turkish Food Codex Communique on Honey. Comparing all previous studies, 

moisture and proline results were closer to those of Astragalus honey obtained from the Erzincan province. This 

showed that the geographical location of Astragalus could have an important role in the chemical parameters of 

honey. 

 

 

Conclusion  
 

Since honey is a natural nutrient that has been consumed by human beings for centuries, determining its quality 

criteria is very important. This study aimed to determine the suitability of Astragalus honey samples produced in 

Erzincan province according to the Turkish Food Codex Communiqué on Honey. The study revealed the 

importance of pollen analysis in the floral origin determination studies of honey. The results showed that the 

Fabaceae sativa pollen count was at 84%. The collected sample was compatible with the pollen content criteria 
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given for honey samples in the Turkish Food Codex Honey Communiqué. The Astragalus honey samples were 

also investigated in terms of moisture and maltose content, which were in accordance with the regulation. 

Although the diastase activity was under the Codex limit, when compared with HMF, its value may be 

considered consistent because the HMF level was acceptable but also close to the threshold. It has been 

concluded that depending on the geographical location, some differentiation in the physicochemical properties 

of Astragalus honey can be observed. 

 

 

Scientific Ethics Declaration 
 

The authors declare that the scientific ethical and legal responsibility of this article published in EPSTEM 

journal belongs to the authors. 

 

 

Acknowledgements  
 

This article was presented as an oral presentation at the International Conference on Basic Sciences, 

Engineering and Technology (www.icbaset.net) held in Alanya/Turkey on May 02-05, 2024.  

 

 

References 

 

Adiguzel, A., Sokmen, M., Ozkan, H., Agar, G., Gulluece, M., & Sahin, F. (2009). In vitro antimicrobial and 

antioxidant activities of methanol and hexane extract of Astragalus species growing in the eastern 

Anatolia region of Turkey. Turkish Journal of Biology, 33(1), 65-71. 

Andrade, P., Ferreres, F., & Amaral, M. T. (1997). Analysis of honey phenolic acids by HPLC, its application to 

honey botanical characterization. Journal of Liquid Chromatography & Related 

Technologies, 20(14), 2281-2288.  

Aytac, Z., Ekici, M. & Akan, H. (2012). Astragalus L. In A. Guner, S. Aslan, T. Ekim, M. Vural& M.T. Babac 

(Eds.). Turkiye bitkileri listesi (damarlı bitkiler) (pp. 427-456). Nezahat Gokyigit Botanik Bahcesi & 

Flora Arastırmaları Dernegi Yayını, İstanbul. 

Can, Z., Yildiz, O., Sahin, H., Akyuz Turumtay, E., Silici, S., & Kolayli, S. (2015). An investigation of Turkish 

honeys: Their physico-chemical properties, antioxidant capacities and phenolic profiles. Food 

Chemistry, 180, 133–141.  

Chamberlain, D.F. & Matthews, V.A. (1970). Astragalus L. In Davis, P.H. (Ed.), Flora of Turkey and the East 

Aegean Islands (Vol.3, pp. 249-254). Edinburgh Univ. Press, Edinburgh. 

Corvucci, F., Nobili, L., Melucci, D., & Grillenzoni, F. V. (2015). The discrimination of honey origin using 

melissopalynology and Raman spectroscopy techniques coupled with multivariate analysis. Food 

Chemistry, 169, 297-304.  

Davis, P.H., Mill, R.R. & Tan, K. (1988). Astragalus L. In Davis, P.H. (Ed.), Flora of Turkey and the East 

Aegean islands ( Vol.10, pp.114-124). Edinburgh: Edinburgh University Press. 

Djozan, D., Movafeghi, A., Razeghi, J. A., & Baheri, T. (2008). Solid phase microextraction of volatile organic 

compounds released from leaves, roots and gum of Astragalus microcephalus Willd., followed by GC 

and GC/MS analysis. Natural Product Research, 22(18), 1660–1669. 

Hailu, D., & Belay, A. (2020). Melissopalynology and antioxidant properties used to differentiate Schefflera 

abyssinica and polyfloral honey. PLoS One, 15(10), e0240868.  

Escuredo, O., Dobre, I., Fernández-González, M., & Seijo, M. C. (2014). Contribution of botanical origin and 

sugar composition of honeys on the crystallization phenomenon. Food Chemistry, 149, 84-90.  

Hısıl, Y., & Borekcioglu, N. (1986). Balın bileşimi ve bala yapılan hileler. Gıda, 11(2) 79-82. 

Kucukaydın, S., Tel-Cayan, G., Cayan, F., Tas-Kucukaydın, M., Eroglu, B., Duru, M. E., & Ozturk, M. (2023). 

Characterization of Turkish astragalus honeys according to their phenolic profiles and biological 

activities with a chemometric approach. Food Bioscience, 53, 102507. 

Kara, Y., Şahin, H., & Kolaylı, S. (2020). Geographical fingerprint of astragalus (astragalus microcephalus 

willd.) honey supplied from Erzincan region of Turkey. Uludağ Arıcılık Dergisi, 20(2), 123-131.  

Krasteva, I.N., Nikolov, S.D., & Kaloga, M (2009). Phytochemical investigation of astragalus ponticus. In D. I 

(Ed.), Plant, fungal and habitat diversity investigation and conservation. Bulgarian Academy of 

Sciences Institute of Botany, Proceedings of IV Balkan Botanical Congress, Sofia, 2009 (pp. 667-

669). 

Li, X., Qu, L., Dong, Y., Han, L., Liu, E., Fang, S., Zhang, Y., & Wang, T. (2014). A review of recent research 

progress on the astragalus genus. Molecules, 19(11), 18850–18880.  

http://www.icbaset.net/


International Conference on Basic Sciences, Engineering and Technology (ICBASET), May 02-05, 2024, Alanya/Turkey 

190 

 

Mărgăoan, R., Topal, E., Balkanska, R., Yücel, B., Oravecz, T., Cornea-Cipcigan, M., & Vodnar, D. C. (2021). 

Monofloral honeys as a potential source of natural antioxidants, minerals and 

medicine. Antioxidants, 10(7), 1023. 

Mendes, E., Proença, E. B., Ferreira, I. M. P. L. V. O., & Ferreira, M. A. (1998). Quality evaluation of 

Portuguese honey. Carbohydrate Polymers, 37(3), 219-223. 

Rios, J. L., & Waterman, P. G. (1997). A review of the pharmacology and toxicology of 

Astragalus. Phytotherapy Research: An International Journal Devoted to Medical and Scientific 

Research on Plants and Plant Products, 11(6), 411-418. 

Podlech, D., Zarre, S., Ekici, M., Maassoumi, A. A., & Sytin, A. (2014). A taxonomic revision of the genus 

Astragalus L.(Leguminosae) in the Old World. Annalen des Naturhistorischen Museums in Wien. 

Serie B für Botanik und Zoologie, 106-106. 

Prica, N., Baloš, M. Ž., Jakšić, S., Mihaljev, Ž., Kartalović, B., Babić, J., & Savić, S. (2014). Moisture and 

acidity as indicators of the quality of honey originating from Vojvodina region. Archives of 

Veterinary Medicine, 7(2), 99-109. 

Salehi, B., Carneiro, J. N. P., Rocha, J. E., Coutinho, H. D. M., Morais Braga, M. F. B., Sharifi-Rad, J., Semwal, 

P., Painuli, S., Moujir, L. M., de Zarate Machado, V., Janakiram, S., Anil Kumar, N. V., Martorell, 

M., Cruz-Martins, N., El Beyrouthy, M., & Sadaka, C. (2021). Astragalus species: Insights on its 

chemical composition toward pharmacological applications. Phytotheraphy Research, 35(5), 2445–

2476. 

Sadeghi-Aliabadi, H., Hamzeh, J., & Mirian, M. (2015). Investigation of astragalus honey and propolis extract's 

cytotoxic effect on two human cancer cell lines and their oncogen and proapoptotic gene expression 

profiles. Advanced Biomedical Research, 4(1), 42. 

Sagdic, O., Silici, S., & Ekici, L. (2013). Evaluation of the phenolic content, antiradical, antioxidant, and 

antimicrobial activity of different floral sources of honey. International Journal of Food Properties, 

16(3), 658–666.  

Seraglio, S. K. T., Schulz, M., Gonzaga, L. V., Fett, R., & Costa, A. C. O. (2021). Current status of the 

gastrointestinal digestion effects on honey: A comprehensive review. Food Chemistry, 357, 129807.  

Shakoori, Z., Mehrabian, A., Minai, D., Salmanpour, F., & Khajoei Nasab, F. (2023). Assessing the quality of 

bee honey on the basis of melissopalynology as well as chemical analysis. PLoS One, 18(8), 

e0289702. 

Singh, I., & Singh, S. (2018). Honey moisture reduction and its quality. Journal of Food Science and 

Technology, 55, 3861-3871. 

Sengul, M., Dodologlu, A., & Zootekni Bölümü, E. (2006). Erzurum'da uretilen balların fiziksel ve kimyasal 

ozellikleri. Türkiye 9. Gıda Kongresi, 24-26. 

Resmi gazete (2020, April 22). Turkish food codex communiqué on honey (No 2020 /7). Retrieved from 

https://www.resmigazete.gov.tr/eskiler/2020/ 04/20200422-13.htm 

Tas-Kucukaydın, M., Tel-Cayan, G., Cayan, F., Kucukaydın, S., Ciftci, B. H., Ceylan, O., & Duru, M. E. 

(2023). Chemometric classification of chestnut honeys from different regions in Turkey based on 

their phenolic compositions and biological activities. Food Chemistry, 415, 135727. 

Uckun, O. (2011). Investigation of aroma and aroma active compounds in citrus and astragalus honeys 

(Publication No. 2000242232) (Master’s thesis, Cukurova University). Retrieved from 

https://platform.almanhal.com/Details/Thesis/2000242232?ID=4-2000242232 

   

 

Author Information 
Turgay Çetinkaya 
Yalova University 

Department of Food Processing 

Armutlu Vocational School 

77500, Armutlu, Yalova, Türkiye 

Contact e-mail: turgay.cetinkaya@yalova.edu.tr 

Sibel Bayıl Oğuzkan 
Gaziantep University 

Department of Medical Services and Techniques 

Vocational School of Health Services 

27090, Şehitkamil, Gaziantep, Türkiye 

 

 

To cite this article:  

 

Cetinkaya, T. & Bayil-Oguzkan, S. (2024). Physicochemical characteristics of Astragalus honey obtained from 

Erzurum province. The Eurasia Proceedings of Science, Technology, Engineering & Mathematics (EPSTEM), 

28, 185-190.  

 


