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Abstract: Honey is nectar collected from plants and produced by honeybees Apis mellifera. It has 

variable sensory and bioochemical properties due to climate and environmental conditions as well as 

the different origins of the plants in which it is harvested. Studies have shown that the antioxidant 

potential of honey varies greatly with the source of flowers. Vicia faba L. also known in Turkey as 

"bakla," is a genus of the family Fabaceae that is widely grown in Asia. It is abundant in L-DOPA, a 

therapeutic agent used in Parkinson's disease diagnosis. In this study, a sample of honey has been 

obtained from a monofloral source in the greenhouse environment where only vicia faba l. was found. 

The biochemical properties and antioxidant activities of this honey sample were studied. Vicia faba L. 

flowers grown in greenhouse conditions and pollen and honey produced by bees fed from this flowers 

were analyzed with HPLC method. The results were quite surprising. L-DOPA content is 4.23% in 

flowers, 0.98% in pollen and 0.076% in honey. This leads to the conclusion that Parkinson's patients 

can continue treatment by using only pollen and honey produced by bees that feed on Vicia faba L. 

flowers. In addition, antioxidant activity of flowers, pollen and honey was analyzed by 

spectrophotometric methods. Parallel results were obtained with the results previously studies. 
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1. Introduction  
Faba beans (Vicia faba L.) is one of the important plants of the Mediterranean cuisine which dates 

back to prehistoric regions in Mesopotamia and Europe [1]. Faba bean is an important plant that can fix 

symbiotic nitrogen to the soil, make soil nitrogen usable and increase and maintain soil fertility, in 

addition to its use as food and feed [2]. With its seeds rich in protein and energy and its ability to grow 

in various climatic regions, faba bean production has many different uses as feed and food [3].  

Faba bean seeds are rich in protein, carbohydrates, minerals, fiber and B group vitamins. Faba bean 

is one of the rare plants that contain L-DOPA (L-3,4-dihydroxyphenylalanine) in their leaves, flowers 

and fruit parts that can be used in the treatment of Parkinson's disease which is common in older societies 

[4]. Parkinson's disease (PD) is a common neurodegenerative disease characterized by loss of muscle 

control, which causes tremors of the limbs and disruption of the head balance. [5] have reported that 

several plant species have the potential to be developed as a functional food product for PD patients due 

to the L-DOPA content of faba beans. 

Faba beans have also been reported to be a rich source of many bioactive nourishing compounds, 

including phenolic antioxidants [6]. The most common herbal phenolic antioxidants are flavonoids, 

cinnamic acid derivatives, coumarins, tocopherols and phenolic acids [7].  These substances are highly 

reactive molecules with reactive oxygen species and are produced as a result of normal metabolism in 

cell organelles, especially in the mitochondria, or due to causes such as reperfusion, aging, radiation, 

high oxygen pressure, inflammation and exposure to chemical agents [8]. Defense systems that work in 
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the body to prevent the formation of reactive oxygen species, prevent damage caused by these substances 

and provide detoxification are called “antioxidant defense systems” or “antioxidants” [9]. It was shown 

in various studies that faba beans are a good source of antioxidants [10, 11]. 

Faba beans also contain several anti-nutritional compounds such as vicine, convicine, and tannins in 

their seed, which negatively affect their digestibility [12]. Vicine and convicine, which are pyrimidine 

glycosides, accumulate in cotyledons [13]. G6PD (Glucose-6-Phosphate Dehydrogenase) deficiency is 

one of the most common hereditary diseases and shows hereditary transition due to the X gene. G6PD 

enzyme is found in all tissues. In the deficiency of this enzyme that catalyzes the first step of the Pentose 

Phosphate Pathway (PFP), neonatal jaundice or acute hemolytic anemia may develop after infection, use 

of some medications, or ingestion of faba beans [14]. Faba bean is the only plant that causes hemolytic 

anemia in individuals with G6PD enzyme deficiency, and the course of hemolytic anemia caused by this 

plant is called favism (15]. Approximately 400 million people are affected by this health disorder (16].  

Faba beans have a high rate of foreign pollination due to the reasons such as the fact that the pollen 

sacs remain under the stigma and, in general, pollen does not fall on the stigma. Also, it has the ability 

to creating an unlimited number of flowers. However, depending on the characteristics of flower organs, 

some negative factors after fertilization and environmental conditions, faba bean can turn only 12-33% 

of the many flowers it produces into fruit [17].   

Faba bean plant is a cool climate legume and blooms in early spring when many plants do not bloom 

and it can be a source of pollen and nectar for many insects. In the pollinated plants, insects belonging 

to the Apoidee family, which includes the bees in the pollination rates, are active. Faba bean plant 

blossoms their flower petals during the flowering period and attracts the bees because they have the 

strength and weight to reach male organs and nectar [18]. Insufficient pollination causes significant 

reductions in pod yields. In a study in which pollination with honey bees was experimented, as a result 

of bee pollination, the number of pods, the number of seed per pod and yield increased, while the ripening 

time decreased [19). Insects such as bees, etc. that provide foreign pollination in different studies have 

been reported to increase yields by 40 to 185% in faba bean [20]. 

Honey produced by honey bees (Apis mellifera) from nectar and plant extracts, is a natural product 

containing a complex carbohydrate mixture and a small number of other ingredients, mainly minerals, 

proteins, vitamins, organic acids, phenolic compounds, enzymes and other phytochemicals [21]. The 

phenolic composition in honey mainly depends on the origin of the flower. In general, the flavonoids 

found in honey are flavones, flavanols, and flavonols [22]. Phenolic Acids are known as 2-cis,4-trans 

Abscisic acid, 2-Hydroxycinnamic acid, Caffeic acid, Chlorogenic acid, Cinnamic acid, Ellagic acid, 

Ferulic acid, Gallic acid, p-Coumaric acid, p-Hydroxybenzoic acid, Protocatechuic acid, Sinapic acid, 

Syringic acid, and Vanillic acid [23]. 

L-DOPA is the main ingredient of many prescribed drugs used in the treatment of PH. Topal and 

Bozoğlu [4], in their study in which they investigated L-DOPA contents in faba beans, flowers, and 

fruits, found that the highest L-DOPA content was in the flowers. Therefore, in a study where the L-

DOPA content was examined in the flowers of the faba beans and the tea samples produced from these 

flowers, L-DOPA value in dried flowers was 6.85-8.38 g/100 g while it was 7.40-8.60 g / 100 g in the 

tea made by brewing dried flower samples in boiling water for 15 min [24].  

Due to the unlimited growth characteristics of a faba bean plant, it blooms a lot, but most of the 

blooming flowers do not set pods and yield grains, either the flowers and pods are shed a significant loss 

of energy occurs. Also, faba beans are one of the earliest flowering plants in spring due to their low total 

temperature demand. To increase the pollination and fertilization, faba bean needs bees, and the bee 

needs faba beans because it blooms when other plants do not bloom. The bees increase the number of 

pollinated flowers and therefore the rate of pod setting, change the content of their honey and pollen due 

to the plant they visit. This study was carried out with the hypothesis that L-DOPA, which is found in 

brad bean flowers, can pass to honey and pollen of bees fed with these flowers and thus such a result 

will pave the way for future studies on the use of these products in healthy nutrition. The aim was to 

detect some secondary metabolites such as L-DOPA and vicine in honey and pollen obtained from faba 
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beans grown under controlled greenhouse conditions. Especially in bean honey and bee pollen, these 

contents were examined for the first time. The ingredients in the flower, honey and pollen samples 

obtained from the faba beans were determined to make a new approach by drawing attention to the use 

of faba bean plants as medical purposes as well as food.  One of the ultimate goals in the present study 

was to expand the use of faba bean.  

 

2. Materials and methods  
2.1. Experimental Conditions 

The study was carried out under the conditions of Bilecik Şeyh Edebali University Faculty of 

Agriculture and Natural Sciences Greenhouse (450 m2). The Sevil faba bean variety, an early variety, 

was used in the study. Faba bean sowing was carried out at 50x15 cm intervals and, to prolong the 

flowering period, on two different dates: February 15 and March 14, 2019. After flowering, a small 

(about 800 apiary) beehive was placed in the greenhouse on April 22, 2019. Anatolian Honey Bee (Apis 

mellifera anatoliaca) was used as the bee race.  The greenhouse area was taken under control with thin 

mesh-like plastic material to prevent the exit of bees. The flower sample was taken on the date of the 

installation of the hive and it was kept at +4 0C until the time of analysis. Pollen and honey samples were 

taken from the hive towards the end of June and stored at +4 0C until the time of analysis. 

 

2.2. Sample Extraction  

The extraction procedure was performed in an ultrasonic bath (Bandelin Sonorex with a frequency 

of 50 kHz) to determine the total phenolic, flavonoid and antioxidant capacity. Accordingly, a 1 g sample 

was weighed and extracted with 30 mL 70% methanol solution for 30 min. After the extraction, the 

mixture was filtered using a Whatman white filter paper and stored in the refrigerator at + 4°C until the 

time of further analysis.  

 

2.3. Analysis of Total Phenolics 

Total phenol content (TPC) was determined using the Folin-Ciocalteu test [25]. A 0.2 mL sample of 

extract and 0.5 mL Folin-Ciocalteu reagent (diluted 10 times with water) were added to the test tubes. 

The solution was then kept in the dark for 5 min and then 1 mL of sodium carbonate (7.5% w/v) was 

added. The tubes were covered with parafilm and kept in the dark again for one hour. The absorbance at 

765 nm was measured by a UV-Vis spectrophotometer (Shimadzu UV 1800). The results were compared 

to the gallic acid calibration curve. Results are expressed as mg gallic acid/g dry sample. Each 

experiment was run in three replicates.  

 

2.4. Total Flavonoid Analysis 

The total flavonoid content of the raw extract was determined by the aluminum chloride colorimetric 

method [26]. The absorbance values of gallic acid standard solutions in five different concentrations 

were measured with Shimadzu UV-1800 spectrophotometer at 765 nm wavelength. 

 

2.5. Antioxidant Activity Analysis (DPPH) 

The DPPH (2,2-diphenyl-1-picrylhydrazyl) test was adopted by modifying the method developed by 

Brand-Williams et al. [27]. A 24 mg DPPH stock solution was weighed and dissolved in some methanol. 

Then, it was transferred to a 100 mL flask, and the volume was completed to 100 mL with methanol  It 

was then stored at -18°C until use. The analysis solution was obtained by mixing 90 mL of methanol 

with 20 mL of stock solution to obtain an absorbance of 1.1 ± 0.02 units at 515 nm using a 

spectrophotometer.  

A 300 µL extract sample was taken in a tube and 5.700 µL of DPPH solution was added. The mixture 

was allowed to react for one hour in a dark place. Then the absorbance value of the solution was 

measured at 515 nm wavelength in the spectrophotometer. Antioxidant activity was calculated as a 

decrease in absorbance value using the formula: 
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Antioxidant activity (%) = (A0 - A1) / A0×100 

Accordingly,  

A0: The absorbance value of the sample-free control. 

A1: The absorbance of the mixture containing the sample. 

The absorbance results were converted using the calibration curve of the ascorbic acid standard and 

expressed as the equivalent of ascorbic acid. 

 

2.6.L-DOPA and Vicine Analysis 

2.6.1.Sample preparation 

For L-DOPA and vicine analysis, since they are well-soluble chemical agents in water, 10 g sample 

for honey and pollen and 1 g sample for faba bean flower were weighed and 50 mL boiled and deionized 

water was added and the mixture was stirred in the ultrasonic bath for 15 min. Extracts filtered with 

white Whatman filter paper were stored in the refrigerator at 40C until the time of analysis. 

 

2.6.2.Content analyses 

Analyzes were performed using an Agilent 1260 model UV-Vis Detector HPLC device. The 

separation was carried out using an ACE brand C18 column (150 mm x 4.6 mm, 5 microns). The mobile 

phase was formed by adding 20 mL methanol and 1 mL glacial acetic acid to 979 mL deionized water. 

The flow was set to 1 mL.min-1, column thermostat temperature to 30°C, detection to 283 nm, injection 

to 20 microliters and analysis time was set to 10 min in isocratic conditions [28].  

 

3. Results and discussions  
3.1.Total Phenolics  

Total phenolics are a heterogeneous class of chemical compounds formed by polyphenols, 

flavonoids, and phenolic acids. Polyphenols are generally the product of secondary plant metabolism 

and are characterized by the presence of multiple phenolic groups associated with more or less complex 

structures [23]. Polyphenols are considered to be the main ingredients responsible for the antioxidant 

activity of honey, associated with the ability of free radical scavengers. Phenolic compounds stabilize 

free radicals when they give hydrogen from one of their hydroxyl groups, their degree of activity is 

related to the number of hydroxyl groups [29]. In the present study, the standard curve of the 

measurements is given in Figure 1 and the total phenolic contents are given in Figure 2.  

 

 
Figure 1. The gallic acid standard curve (TFC) 
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Figure 2. Total phenolic contents of faba bean flowers, pollen, and honey 

 

Since there is no evidence of a direct link between the phenolic contents and faba bean (Vicia faba 

L.) flower, pollen and honey in the literature, the results were compared with the studies conducted in 

other plants. 

It has been reported that bee pollen is rich in phenolic compounds and it acts as a free radical 

scavenger and lipid peroxidation inhibitor originating from flavonoids it contains and it has antioxidant 

properties [30]. Duarte et al. in their study to determine the physicochemical and antioxidant profiles of 

honey and pollen produced by honey bees (Apis mellifera scutellata) in Brazil, the highest total phenolics 

value in honey collected from natural areas was 1.36 mgGAEq/g and 21 mg in pollen[31]. In another 

study, the total phenolic content in honey has been reported as 15.84 mg/100 g [32]. Al-Mamary et al 

have reported that the total phenolic contents ranged from 56.32 to 246.21 mg/100 g in their study on 

five types of Yemen honey and four types of imported honey [33].   

Aker, in six different types and a total of 65 jar honey samples collected from different regions in 

Turkey (Yayla honey from Erzurum and Sivas, pine honey from Muğla, chestnut honey from Sinop, 

acacia honey from Trabzon, citrus honey from Antalya and sunflower honey from Samsun), found that 

the highest flavonoid level, phenol level, and antioxidant activity was in flower, honey. The highest total 

phenolic (mgGAE / 100g honey) content determined in honey samples was in pine honey (166.46 ± 

5.80) whereas the lowest value was found in flower honey (106.04 ± 9.55). As seen in Figure 2, the total 

phenolic content was found to be 19.46 mgGAEq / g in faba bean honey and 64.52 mgGAEq/g in pollen. 

It was thought that the differences were related to floral differences. According to the results, since 

flavonoid and phenolic substances are of vegetable origin, it can be argued that 60.9% of these 

substances which the bee takes from the faba bean pass to the product [34].    

 

3.2 Total Flavonoid  

Absorbances for catechin standard solutions in five different concentrations were measured at 510 

nm using a Shimadzu  UV-1800 spectrophotometer. The standard curve of the measurements is given 

in Figure 3 and the total Flavonoid contents are given in Figure 4.   

 
Figure 3. Catechine standard curve (TFC) 
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Figure 4. Total flavonoid contents of faba beans, pollen, and honey 

 

Fadzilah et al  investigated the polyphenol, total flavonoid content and antioxidant capacities of bee 

pollen. The researchers determined that pollen possesses high antioxidant activity due to the presence of 

polyphenols and flavonoids, and they determined the TPC value of pollen as 135.93 mg GAE / g and 

TFC value as 3180 mg QE / g [35]. The antioxidant content, on the other hand, was found to be 0.86 ± 

0.01 mg/mL when pollen gave a higher rate of DPPH inhibition with EC50. Examining Figure 2, the 

total phenolic content of pollen was found to be 64.54 mg GAE / g sample. Total flavonoid content was 

determined to be 0.98 mg CATECEQ/g. While the highest total flavonoid values were determined in the 

flower, the content in the pollen was higher than that in the honey. Honey is a natural substance that has 

been appreciated for its healing abilities since ancient times. Flavonoids and phenolic acid content play 

an important role in human health thanks to their high antioxidant and anti-inflammatory properties [23]. 

Duarte et al found the highest flavonoid content in T. clavipes honey sample with 55 mg QEq./100g 

[31].  Meda et al examined the flavonoid content in 27 honey samples collected from Burkino Faso and 

reported the flavonoid content between 0.17 and 8.35 (mg QE/100 g) [36]. Aker (2016), in six different 

types and a total of 65 jar honey samples, have reported that the lowest flavonoid (mgQE/100g honey) 

in flower and citrus honey samples (1.30 ± 0.21 and 1.59 ± 0.13, respectively) whereas the highest values 

were found in chestnut and pine honey samples (2.68 ± 0.35 and 2.76 ± 0.23, respectively) [34]. 

Tabatabaei determined the flavonoid content in a total of 81 pollen samples collected in different regions 

in  Turkey (Central and Eastern Black Sea, Marmara, Central Anatolia, Mediterranean, Aegean, South-

East Anatolia) in the range of 3.72 and 4.97 (MGQ/g) [37]. Tai et al, in their study on the antioxidant 

activity and chemical components of the flower in Sophora viciifolia which is a legume plant in tree 

form of which its flowers are consumed, determined the total flavonoid content as 237.2 ± 10.3 mg 

routine/g dry matter.  It was thought that the honey and pollen produced in these studies were higher 

than faba bean honey since more than one plant was obtained from the natural environment [38].   

 

3.3. Antioxidant Activity / DPPH 

This process is based on monitoring the visible area with a spectrophotometer until the absorbance 

is constant. The results were calculated as % of the extract inhibiting the DPPH radical. The results are 

given in Figure 5. 
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Figure 5. Total antioxidant content (inhibition %) 

of faba beans, pollen, and honey 

 

Aker, in their study on honey samples in different areas in Turkey, have reported significant increases 

in antioxidant activity between the citrus honey and flower honey (p <0.005), between chestnut honey 

and flower honey (P <0.001), between pine honey and flower honey (p <0.01) and flower honey and 

acacia honey (P <0.001) and reported that the most effective honey was a flower honey [34].    

Saral et al, in their study in which they compared the biological activities of honey bee pollen and 

propolis samples obtained from four bee breeds in Turkey (Apis mellifera caucasica, Apis mellifera 

anatoliaca, Apis mellifera syriaca, and Apis mellifera carnica), found that the flora antioxidant capacity 

was a more effective factor than the bee race. While total phenolic content was determined to be 58 mg 

GAE/100 g in honey samples, total flavonoid content was determined to be 5 mg QUEQ/100 g sample.  

While total phenolic content was determined to be 738 mg GAE / 100 g in pollen samples, total flavonoid 

content was reported as 261 mg QUEQ / 100 g sample. In the present study, the total phenolic content 

of honey was found to be 19.46 mg GAE/g sample. Total flavonoid content was 0.40 mg CATECEQ/g 

sample, total phenolic content was 64.54 mg GAE/g sample and the total flavonoid content was 0.98 mg 

CATECEQ/g sample. As understood from comparing the data of these two studies conducted in Turkey, 

similar to the results of the present study, both phenolics and flavonoid contents decrease when honey 

is produced from a single plant source decreases both in honey and pollen.  However, this decrease was 

higher in pollen whereas it was lower in honey. These decreases were of no importance to us as the main 

objective of the present study was to determine the qualities of honey produced from faba bean plants 

rather than producing bee products with high content [39].    

Mejías and Gloria conducted a study to determine the antioxidant activities of honey and pollen 

samples produced near Laima Volcano in Southern Chile as well as the metal contents and have reported 

the total content of phenolic substances in honey between 1000.0 and 1255.4 mg /kg, and between 347.7 

in 1.286.5 mg /kg in the pollen [40].     

 

3.4. L-DOPA and Vicine Content  

The main objective of this study was to determine whether L-DOPA, which will enable the faba bean 

plant to be used as a medicinal plant, is transferred to bee products. In the present study, the data on L-

DOPA and vicine contents determined in the flower of the Sevil faba bean variety grown under 

greenhouse conditions and the pollen and honey produced from the bean are given in Table 6 while the 

chromatograms of the standard and extracts are given in Table 1. 
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Table 1.  L-DOPA and Vicine contents in faba bean, honey, and pollen 
L-DOPA (mg/10 g) Vicine (mg/10 g) 

Pollen Honey Flowers Pollen Honey Flowers 

4.166 0.0321 423.33 0.0853 0.0156 5.0 

The highest L-DOPA (42.33 mg / g) and Vicine (5mg / g) content were determined in the flowers. 

The flowers of faba beans are not consumed in Turkey. In a study conducted by Topal and Bozoğlu for 

the detection of L-DOPA in leaf, flower and fruit samples in some faba bean genotypes, the changes in 

L-DOPA in genotypes were determined to be 10.88-33.41, 40.95-96.37 and 4.16-52.28 mg/kg. In the 

study, the highest L-DOPA content was observed in flower samples [4]. In terms of L-DOPA, one of 

the ways of using this valuable plant component is to produce honey from this flower, and in the present 

study, it was found that L-DOPA (0.0758%) in the flower passed to the honey. The amount passing to 

the pollen was higher (0.98%).   

In the study in which the effects of factors on L-DOPA contents in faba bean were examined, Kai-

Bin et al determined the average L-DOPA content in bean flowers as 4.48% [41]. In the same study, it 

has been reported that L-DOPA contents may vary according to flower colors, L-DOPA content 

decreases proportional to the darkening of the color, and the flower bud form contains more L-DOPA 

compared to the open flower form.  In a study conducted to determine L-DOPA concentration in leaf 

and flower tissues in six faba bean (Vicia faba L.) lines with common and rare flower colors, it was 

found that the average L-DOPA value in dry flowers varied between 27.8 and 63.5 mg / g over dry 

weight [5].  In the present study, the L-DOPA content of faba bean flowers was determined to be 4.23%.   

Vicine and convicine, inactive precursors of divicine and isouramil are redox compounds potentially 

toxic to human carriers of a widespread genetic deficiency of the erythrocyte (red blood cell, RBC) 

enzyme glucose-6-phosphate dehydrogenase (G6PD). Ingestion of faba beans by these deficient 

individuals may cause a severe, potentially lethal hemolytic anemia (favism) [3]. Griffiths and Ramsay,  

reported that vicine and convicine were first isolated from seeds of Vicia sativa and later found to be 

present in other Vicia species  (faba, narbonensis, and sativa) included in the trial. Only trace quantities 

were found in the seed coat but concentrations of vicine ranging from 39 g kg−1 to 81 g kg−1 were detected 

in the radicle samples [42].  

In a study in which the vicine, convicine, and L-DOPA changes were examined in two faba bean 

varieties according to their fruit development periods, it has been reported that the vicine and convicine 

contents were mostly in green cotyledons (moisture content of approximately 80%) when the moisture 

content of the seeds reached 40%, vicine and convicine contents a constant level (0.27-0.37% ), and 

fruits have been reported to have no vicine and convicine contents [43]. In a study carried out to 

determine the content and the changes in vicine, convicine, and L-DOPA in faba bean seed germination, 

an increase in L-DOPA was observed while vicine and convicine decreased in cotyledons during 

germination [12]. No literature was found on the presence of these substances in faba bean flower, 

pollen, and honey. In the present study, it was determined that L-DOPA and vicine passed from flower 

to pollen and from pollen to honey. In this context, the present study is the first in the literature. In the 

present study, the highest vicine content (0.5 mg/g) was found in the flower sample. It was determined 

that 0.31% of this value passes to honey and the amount that passes to pollen (1.706%) was higher (Table 

1). 

 
Figure 6. A. Standard Choromatogram of L-DOPA and  Vicine 
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Figure 6. B. Choromatogram of Pollen Extract 

 
Figure 6. C. Choromatogram of Honey Extract 

 

4. Conclusions 
Turkey is located where edible and forage legumes were originated. Faba beans are one of these 

plants. However, faba bean agriculture is not as common as chickpeas or lentils. It is a plant that has the 

potential to be grown in a wider area due to the richness of its agricultural characteristics such as the 

possibility of being cultivated for winter in Turkey, the nitrogen fixation capacity and the potential of 

being a medicinal plant. One of the efforts to increase both the agriculture and consumption of the plant 

is to bring up different usage ways. Therefore, this study was carried out to show that the plant is the 

source of L-DOPA and the potential usability of flowers, one of the richest parts in terms of L-DOPA. 

According to the data obtained from the study, it was determined that the amount of phenol, flavonoids, 

L-DOPA and the amount of anti-nutritional vicine were the highest in the flower samples that are the 

source of honey and pollen. Regarding the bee products obtained from faba beans, the fact that there is 

no literature related to phenolic, flavonoid, L-DOPA and vicine compounds in pollen and honey makes 

this study significant. In the present study, the L-DOPA content of faba bean flowers was determined to 

be 4.23%. It was determined that 0.0758% of this amount passes to honey and 0.98% to pollen. 

According to the results, since flavonoid and phenolic substances are of vegetable origin, it can be argued 

that 60.9% of these substances which the bee takes from the faba bean pass to the product.  Drug side 

effects can be reduced by using natural products containing natural L-DOPA instead of chemical-based 

drugs used in the treatment of Parkinson's patients. In this context, the study is of particular importance 

in terms of evaluating shed faba bean flowers at a ratio of 70%. Based on these data, we believe that the 

physiology of this transition, whether the products are used by the bee or not, and the ways to increase 

the level of these compounds will increase the importance of the plant.   

 

Acknowledgments: All funding sources of the study were covered by Uşak and Bilecik Şeyh Edebali 

University. 

 

References  

1.ALTUNTAŞ, E., YILDIZ, M., Effect of moisture content on some physical and mechanical properties 

of faba bean (Vicia faba L.) grains. Journal of Food engineering, 78(1), 2007. p. 174. 

2.KÖPKE, U., NEMECEK, T., Ecological services of faba bean. Field crops research, 115(3). 2010. p. 

217. 

https://revistadechimie.ro/
https://doi.org/10.37358/Rev


Revista de Chimie                                                                                                                                                                
https://revistadechimie.ro   

https://doi.org/10.37358/Rev.Chim.1949 

 

Rev. Chim., 71 (9), 2020, 308-319                                                                317                                https://doi.org/10.37358/RC.20.9.8341                                                             
    

 

 

3.CRÉPON, K., MARGET, P., PEYRONNET, C., CARROUEE, B., ARESE, P., DUC, G. Nutritional 

value of faba bean (Vicia faba L.) seeds for feed and food. Field Crops Research, 115(3). 2010). p. 329. 

4.TOPAL, N., BOZOĞLU, H. Determination of L-DOPA (L-3, 4-dihydroxyphenylalanine) Content of 

Some Faba Bean (Vicia faba L.) Genotypes. Tarım Bilimleri Dergisi, 22(2). 2016. p. 145. 

5.HU, J., KWON, S. J., PARK, J. J., LANDRY, E., MATTINSON, D. S., GANG, D. R. LC-MS 

determination of L-DOPA concentration in the leaf and flower tissues of six faba bean (Vicia faba L.) 

lines with common and rare flower colors. Functional Foods in Health and Disease, 5(7). 2015. p. 243. 

6.BAGINSKY, C., PEÑA-NEIRA, Á., CÁCERES, A., HERNÁNDEZ, T., ESTRELLA, I., MORALES, 

H., PERTUZÉ, R. Phenolic compound composition in immature seeds of fava bean (Vicia faba L.) 

varieties cultivated in Chile. Journal of Food Composition and Analysis, 31(1). 2013. p.1. 

7.DEVECI, H. A., NUR, G., KIRPIK, M., HARMANKAYA, A., YILDIZ, Y. Fenolik bileşik içeren 

bitkisel antioksidanlar. Kafkas Üniversitesi Fen Bilimleri Enstitüsü Dergisi, 9(1). 2016. p.26. 

8.ÖZCAN, O., ERDAL, H., ÇAKIRCA, G., YÖNDEN, Z. Oksidatif stres ve hücre içi lipit, protein ve 

DNA yapıları üzerine etkileri. Journal of Clinical and Experimental Investigations, 6(3), 331-336. 

9.KARABULUT, H., GÜLAY, M. Ş. Antioksidanlar. Mehmet Akif Ersoy Üniversitesi Veteriner 

Fakültesi Dergisi, 1(1). 2015. p.65. 

10.HASHEMI, Z., EBRAHIMZADEH, M. A. Evaluation of three methods for the extraction of 

antioxidants from vicia faba L. bean and hulls. Latin American applied research, 44(3). 2014. p. 203. 

11.CHAIEB, N., GONZÁLEZ, J. L., LÓPEZ-MESAS, M., BOUSLAMA, M., & VALIENTE, M. 

Polyphenols content and antioxidant capacity of thirteen faba bean (Vicia faba L.) genotypes cultivated 

in Tunisia. Food Research International, 44(4). 2011. p.970. 

12.GOYOAGA, C., BURBANO, C., CUADRADO, C., VARELA, A., GUILLAMÓN, E., PEDROSA, 

M. M., MUZQUIZ, M. Content and distribution of vicine, convicine and L-DOPA during germination 

and seedling growth of two Vicia faba L. varieties. European Food Research and Technology, 227(5). 

2008. p.1537. 

13.RIZZELLO, C. G., LOSITO, I., FACCHINI, L., KATINA, K., PALMISANO, F., GOBBETTI, M., 

CODA, R. Degradation of vicine, convicine and their aglycones during fermentation of faba bean flour. 

Scientific reports. 6. 2016. p.324. 

14.AKMAN, T., ÇAVDAR, C., ÖZCAN, M. A., PIŞKIN, Ö. Favizm Sonucu Gelişen Akut Böbrek 

Yetmezliği: Olgu Sunumu Ve Literatür Derlemesi. Dokuz Eylül Üniversitesi Tıp Fakültesi Dergisi, 

26(1). 2012. p.45. 

15.DEMIR, M., GÜZELÇIÇEK, A., GÜMÜŞ, H., KAZANASMAZ, H., SOLMAZ, A. G6PD eksikliği 

olan hastada favizme bağlı aneminin spontan düzelmesi. Harran Üniversitesi Tıp Fakültesi Dergisi, 

15(3), 2018. p.265. 

16.KONAK, Ş., POLAT, M. Glukoz 6 Fosfat Dehidrogenaz Enzim Eksikliği; Tanı ve Tedavi. Mehmet 

Akif Ersoy Üniversitesi Sağlık Bilimleri Enstitüsü Dergisi, 3(2), 2015. p.77. 

17.TOPAL, N., BOZOĞLU, H. Tepe ve Dal Almanın Baklanın (Vicia faba L.) Çiçeklenme ve bakla 

Bağlama Durumuna Etkisi. Anadolu Tarım Bilimleri Dergisi, 21(3). 2006. p.296. 

18.AOUAR-SADLI, M., LOUADI, K., DOUM, S. E. Pollination of the broad bean (Vicia faba L. var. 

major)(Fabaceae) by wild bees and honey bees (Hymenoptera: Apoidea) and its impact on the seed 

production in the Tizi-Ouzou area (Algeria). African Journal of Agricultural Research, 3(4). 2008. p. 

266. 

19.MUSALLAM, I. W., HADDAD, N. J., TAWAHA, A. R. M., MIGDADI, O. S. The importance of 

bee-pollination in four genotypes of faba bean (Vicia faba L.). International Journal of Agriculture and 

Biology, 6(1). 2004. p. 9. 

20.MARZINZIG, B., BRÜNJES, L., BIAGIONI, S., BEHLING, H., LINK, W., WESTPHAL, C. Bee 

pollinators of faba bean (Vicia faba L.) differ in their foraging behaviour and pollination efficiency. 

Agriculture, ecosystems & environment. 264. (2018). p.24. 

21.CIUCURE, C. T., GEANĂ, E. I. Phenolic compounds profile and biochemical properties of honeys 

in relationship to the honey floral sources. Phytochemical Analysis, 30(4). 2019. p.481. 

https://revistadechimie.ro/
https://doi.org/10.37358/Rev


Revista de Chimie                                                                                                                                                                
https://revistadechimie.ro   

https://doi.org/10.37358/Rev.Chim.1949 

 

Rev. Chim., 71 (9), 2020, 308-319                                                                318                                https://doi.org/10.37358/RC.20.9.8341                                                             
    

 

 

22.MONIRUZZAMAN, M.; YUNG AN, C.; RAO, P.V.; HAWLADER, M.N.; AZLAN, S.A.; 

SULAIMAN, S.A.; GAN, S.H., Identification of phenolic acids and flavonoids in monofloral honey 

from Bangladesh by high performance liquid chromatography: Determination of antioxidant capacity. 

BioMed Res. Int. 2014. 737490. 

23.CIANCIOSI, D., YULIETT, T., HERNÁNDEZ, F., AFRIN, S., GASPARRINI, M.,  REBOREDO-

RODRIGUEZ, P., MANNA, P. P., ZHANG, J., LAMAS, L. B.,  SUSANA FLÓREZ,  S. M., TOYOS, 

P. A.,  QUILES, J. L., GIAMPIERI, F., AND BATTINO, M.,  Phenolic Compounds in Honey and Their 

Associated Health Benefits: A Review. Molecules. 23, 2018. p.2322. 

24.BEZMEN, M. Samsunda Yetiştirilen Bakla (Vicia faba L.) Genotiplerinde Çiçekte L-DOPA(L-3, 4-

Dihydroxyphenylalanine) İçeriği Ve Tarımsal Özellikler İle İlişkisi. OMÜ Fen Bilimleri Enst. Yüksek 

Lis. Tezi, Samsun. 2019. 

25.KÄHKÖNEN M.P., HOPIA A.I., HEIKKI J.V., RAUHA J.P., PIHLAJA K., KUJALA T.S., 

HEINONEN M., Antioxidant activity of plant extracts containing phenolic compounds. J. Agric. Food 

Chem. 47. 1999. p.3954. 

26.CHANG, C., YANG, M., H. WEN, J. Chern estimation of total flavonoid content in propolis by two 

complementary colorimetric methods. J. Food Drug Anal., 10. 2002. p. 178. 

27.THAIPONG, K.; BOONPRAKOB, U.; CROSBY, K.; CISNEROS-ZEVALLOS, L.; BYRNE, D.H. 

Comparison of ABTS, DPPH, FRAP, and ORAC assays for estimating antioxidant activity from guava 

fruit extracts. J. Food Compos. Anal., 19. 2006. p.669.  

28.ETEMADI, F., HASHEMI, M., RANDHIR, R., ZANDVAKILI, O., EBADI, A. Accumulation of L-

DOPA in various organs of faba bean and influence of drought, nitrogen stress, and processing methods 

on L-DOPA yield. The Crop Journal, 6(4). 2018. p.426. 

29.RICE-EVANS, C.A.; MILLER, N.J. Antioxidant activities of flavonoids as bioactive components of 

food. Biochem. Soc. Trans. 24, 1996. p.790. 

30.LEBLANC B. W., DAVIS O. K., BOUE S., DELUCCA A. VE DEEBY, T. Antioxidant activity of 

sonoran desert bee polen, Food Chemistry.115-4. (2009). p.1299. 

31.DUARTE, A. W. F., VASCONCELOS, M. R. D. S., ODA-SOUZA, M., OLIVEIRA, F. F. D., & 

LÓPEZ, A. M. Q. Honey and bee pollen produced by Meliponini (Apidae) in Alagoas, Brazil: 

multivariate analysis of physicochemical and antioxidant profiles. Food Science and Technology, 38(3). 

2018. p.493. 

32.MOUHOUBI-TAFININE, Z., OUCHEMOUKH, S., TAMENDJARI, A. Antioxydant activity of 

some algerian honey and propolis. Industrial Crops and Products. 88. 2016. p. 85. 

33.AL-MAMARY, M., AL-MEERI, A., AL-HABORI, M., Antioxidant activities and totalphenolics of 

different types of honeys. Nutr. Res. 22. 2002. p. 1041. 

34.AKER, D. Farklı Botanik Kaynaklardan Elde Edilen Balların Antioksidan Kapasitesinin 

Araştırılması, Yüksek Lisans Tezi Ondokuz Mayıs Üniversitesi- Sağlık Bilimleri Ens., Veterinerlik 

Biyokimyası Anabilim Dalı. 2016. p. 48.  

35.FADZILAH, H., N., JAAPAR, M. F., JAJULI, R., WAN OMAR, W. A. Total phenolic content, total 

flavonoid and antioxidant activity of ethanolic bee pollen extracts from three species of Malaysian 

stingless bee. Journal of Apicultural Research, 56(2). 2017. p. 130. 

36.MEDA, A., LAMIEN, C. E., ROMITO, M., MILLOGO, J., NACOULMA, O. G. Determination of 

the total phenolic, flavonoid and proline contents in Burkina Fasan honey, as well as their radical 

scavenging activity. Food chemistry, 91(3). 2005. p. 571. 

37.TABATABAEI, P. Türkiye'nin Farklı Coğrafi Bölgelerinden Toplanan Arı Poleninin Fenolik 

Bileşikleri Ve Antioksidan Kapasitelerinin Araştırılması. Yüksek Lisans Tezi, Ondokuz Mayıs 

Üniversitesi Sağlık Bilimleri Enstitüsü Veterinerlik Biyokimyası Anabilim Dalı. 2017. p:62.  

38.TAI, Z., CAI, L., DAI, L., DONG, L., WANG, M., YANG, Y., DING, Z. Antioxidant activity and 

chemical constituents of edible flower of Sophora viciifolia. Food chemistry, 126(4). 2011. p. 1648. 

https://revistadechimie.ro/
https://doi.org/10.37358/Rev


Revista de Chimie                                                                                                                                                                
https://revistadechimie.ro   

https://doi.org/10.37358/Rev.Chim.1949 

 

Rev. Chim., 71 (9), 2020, 308-319                                                                319                                https://doi.org/10.37358/RC.20.9.8341                                                             
    

 

 

39.SARAL, Ö., KILICARSLAN, M., ŞAHİN, H., YILDIZ, O., DINCER, B. Evaluation of antioxidant 

activity of bee products of different bee races in Turkey. Turkish Journal of Veterinary and Animal 

Sciences, 43(4). 2019. p. 441. 

40.MEJÍAS, E., MONTENEGRO, G. The Antioxidant Activity of C hilean Honey and Bee Pollen 

Produced in the L laima V olcano's Zones. Journal of food quality, 35(5). 2012. p. 315. 

41.KAI-BIN, Z., XIAO-YU, X., SHAN-LIAN, Q., AI-PING, L. Study on L-DOPA content in faba bean 

flowers. Legume Research: An International Journal. 39(6). 2016. 

42.GRIFFITHS, DW; RAMSAY, G., The Concentration of Vicine and Convicine in Vicia faba and 

some Related Species and their Distribution within Mature Seeds. Journal of The Science Food and 

Agriculture. 59. 1992. p.463. 

43.BURBANO, C., CUADRADO, C., MUZQUIZ, M., CUBERO, J. I. Variation of favism-inducing 

factors (vicine, convicine and L-DOPA) during pod development in Vicia faba L. Plant Foods for 

Human Nutrition, 47(3). 1995. p. 265 

 
Manuscript received: 15.05.2020 

 

 

 

https://revistadechimie.ro/
https://doi.org/10.37358/Rev

