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ABSTRACT 
 
Hyoscyamus reticulatus is a member of the family Solanaceae and is represented by six species in Turkey. Hyoscyamus species 
contain important tropane alkaloids, which have antispasmodic, anticholinergic, analgesic, and sedative effects. In this study, we 
aimed to determinate the contents of Hyoscyamus reticulatus seeds by X-ray fluorescence (XRF) spectrometry and investigate the 
antibacterial activity of the ethanol extract of H. reticulatus seeds. Energy-dispersive XRF spectrometry is one of the important 
approaches used to determine the elemental and chemical composition of all types of liquids and solids, allowing quick and 
accurate qualitative and quantitative analysis of elements. In this study, contents of H. reticulatus seeds were determined by XRF 
method as follows: 1.98% K2O (1.65 K%), 1.22% P2O5 (0.53 P%), 0.80% SO3 (0.32% S), 0.49% CaO (0.35 Ca%), 0.26% 

Fe2O3 (0.18% Fe), 0.13% Cl, 0.11% MgO (0.07% Mg), 0.10% ZnO (0.08% Zn), 0.06% MoO3 (0.04% Mo), 0.05% SiO2 (0.02% 
Si), 0.02% Cu, and 0.02% MnO (0.01% Mn), while NiO (67 ppm) and Al2O3 (94 ppm) were determined at the ppm level. H. 
reticulatus seeds were treated by extraction for antibacterial activity tests and Escherichia coli, Pseudomonas aeruginosa, 
Pasteurella multocida, Yersinia enterocolitica, Klebsiella pneumoniae, Staphylococcus aureus, and Salmonella enteridis 
bacteria were used. The extract affected no bacteria except for Pasteurella multocida (10 mm).  
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*This study was presented as a summary at the International Conference on Research in Education and Science (ICRES-2018). 

 

1. INTRODUCTION 
 

In Turkey, the genus Hyoscyamus, a member of the family Solanaceae, is known by common names 

such as henbane, deli bat bat, gavur haşhaşı, bengildek, berç, benk, and dağdağan. Six Hyoscyamus 

species are found in Turkey, including H. albus L., H. aureus L., H. leptocalyx Stapf., H. niger L., H 
pusillus L., and H. reticulatus L. H. reticulatus has purple flowers and more feathered leaves with deep-

toothed edges; its taste is bitter and its flowers have an unpleasant odor [1]. 
 

H. reticulatus has tropane alkaloids such as atropine, scopolamine, and hyoscyamine with 
anticholinergic effects and nonalkaloid secondary metabolites (withanolides, flavonoids, lignans, 

cumarinolignans, saponins, glycerides, glycosides, and phenolics). These alkaloids are widely used for 

their mydriatic, antispasmodic, anticholinergic, analgesic, and sedative properties [2]. Since it has 

pharmacologically active substances, it has attracted the attention of researchers, and antioxidant and 

antimicrobial studies of this species have been reported. When the ethanolic extract of H. reticulatus 

leaves was analyzed, total phenolic content was found to be 130.06 mg/g and total flavonoid content 

was 243.7 mg/g [3]. Although there are no data on material losses due to poisoning caused by poisonous 

plants in Turkey, it is reported that approximately 3%-5% of animals are poisoned with plants every 

year in countries where pasture improvement is done, such as the United States [4]. 
 

Plant poisoning cases are also found in humans. People in rural areas who cannot easily find fresh 

vegetables often eat whatever they can procure. Because the taste of the leaves and roots of henbane is 
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similar to that of cucumber, it attracts children. The poisoning of two people who ate fresh shoots of 
Hyoscyamus niger because of its similarity to lettuce is an example, and henbane poisoning is common 

in Eastern Anatolia [5, 6, 7]. Consumption of the fresh shoots, roots, and seeds of H. niger can cause 

hallucinations, blurred vision, increased heart rhythm, and death [2, 3, 8, 9]. Similarly, a 71-year-old 
patient with a diagnosis of bronchial asthma drank tea made from the leaves of many henbane plants 

because he had heard it was good for asthma, and approximately two hours later, he was hospitalized 

with symptoms including visual and speech disorders, dry mouth, and palpitations [10]. 
 

In Turkey, which has a rich variety of plants because of its geographical location and the presence of 

important gene centers, it consists of the plant species in the natural healing source. Recent studies 

focused on the effects of antioxidant substances and phenolic compounds in plants on healthy life. 

These plants (green tea, nettle, aloe vera, thyme, peppermint, mountain tea, rosemary, etc.) 

contain some basic compounds such as organic acids, antioxidants, polyphenols, proteins, 

vitamins and elements as natural healing sources [11,12]. 
 

Healthy nutrition with natural food resources has become difficult today due to the development of 

technology and technological products. As a result of these, the number of factors that directly and indirectly 
threaten human health is increasing. Therefore, the healthy nutrition of people in their local environments 

is very important, as is how to identify healthy food. One of these methods is the X-ray fluorescence (XRF) 

method. Energy-dispersive XRF spectrometers are important devices used in determining the elemental and 

chemical compositions of all kinds of liquid and solid samples. They enable the qualitative and quantitative 
analysis of elements to be performed quickly and accurately. Understanding the structure of a sample with 

this method is very useful for guidance in advanced stages of analysis [13]. 
 

Antioxidant and antimicrobial effects of the leaf extracts of H. reticulatus, which cause poisoning, have 
been investigated, but elemental chemical analyses and antimicrobial studies of the seeds, where the 

active substances are expected to be more densely found, are not sufficient. 
 

In this study, it is aimed to determine the antimicrobial activity of the ethyl alcohol extract obtained 
from H. reticulatus seeds against some Gram-positive and Gram-negative bacteria and to perform 

elemental chemical analysis of the seed contents of H. reticulatus by the XRF method. 

 

2. MATERIALS 
 

2.1. Plant Material 
 

The seeds of H. reticulatus used in the experiments were obtained from the province of Kars and were 
ground and prepared for analysis. 

 

2.2. Microorganisms 
 

Standard strains of Salmonella enteridis (ATCC 13076), Escherichia coli (ATCC 25922), Klebsiella 

pneumoniae (ATCC 4352), Pasteurella multocida (ATCC 12945), Pseudomonas aeruginosa (ATCC 

27853), Staphylococcus aureus (ATCC 6538), and Yersinia enterocolitica (ATCC 27729) were used to 
determine the antimicrobial effects of H. reticulatus seed extract. 

 

3. METHODS 

 

3.1. Preparation of H. reticulatus Seed Extract 

 

All chemicals and solutions were of analytical purity. H. reticulatus seeds were finely powdered, and 
the powder was diluted with water and ethanol (water : ethanol, 2 : 8) in a ratio of 1 : 5 and left in a 

shaking water bath for 48 hours at room temperature. After 48 hours, the mixture was filtered through 
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filter paper and evaporated under reduced pressure at 50 °C in the evaporator, whereby the water and 
alcohol were evaporated [14]. 

  

3.2. Preparation of Microorganism Cultures and Agar Well Diffusion Technique  

 

The agar well diffusion method is used to determine antimicrobial activity [15]. In our study, Mueller-

Hinton agar was used as the medium to determine the antimicrobial activity against bacteria. 

 
Bacterial strains from stock cultures suspended in 5 mL of broth separately were incubated in an oven 

for 2 to 5 hours. At the end of this period, the bacterial suspension was adjusted to be 108 cfu/mL and 

then 100 µL was plated on each petri dish. A sterile swab was inoculated by drawing it in three different 
directions across the petri dish at frequent intervals. All petri dishes were then allowed to dry at room 

temperature for 5-15 minutes. At the end of the period, 50 µL of H. reticulatus extract was transferred 

to wells of 5 mm in diameter on agar and the zone diameters were measured after 24 and 48 hours. Plates 

in which bacteria were inoculated were incubated at 35 °C for 24 hours. At the end of this period, the 
diameters of the inhibition zones formed around the wells were measured. As a control, the solvent ethyl 

alcohol and water were inoculated on the same medium to check for inhibition. The antimicrobial 

activity experiments against all test microorganisms were done with three repetitions. 
 

3.3. X-ray Fluorescence (XRF) Spectrometric Method 

 
The powdered seeds were first filtrated by a sieve with diameter of 0.20 µm and placed in the XRF wells 

(Bruker S8 Tiger), taking 3 g of the mixture. Elemental chemical analysis was then performed by XRF 

method and the % values of the elements in the plant were determined. 

 

3.4. Statistical Analysis 

 

Antimicrobial activity assays were performed with at least 3 replicates and each finding consisted of 2 
repetitions. The data were analyzed by one-way ANOVA. Values of p<0.05 were considered statistically 

significant. Statistical analyses were performed with SPSS 20 (IBM Corp., USA). 

 

4. RESULTS AND DISCUSSION 

 

4.1. Antibacterial Test Results of H. reticulatus Seed Extract 

 
The antibacterial test results of H. reticulatus seed extract are given in Table 1. As shown in the table, 

the water-alcohol extract prepared from H. reticulatus seeds had low or no antibacterial effect against 

the tested bacteria. 
 

Table 1. Zone diameters formed by H. reticulatus seed extract around tested bacteria. 

 

Test microorganisms  

Inhibition Zones (mm) 
Extract               Ethanol 
 

Escherichia coli  - - 
Klebsiella pneumoniae - - 
Pasteurella multocida  10 - 
Pseudomonas aeruginosa  - - 
Staphylococcus aureus  - - 

Yersinia enterocolitica - - 
Salmonella enteridis - - 
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When the antibacterial activity of H. reticulatus seed extract used in this study was examined, it was 
seen that the highest zone diameter was formed for P. multocida (10 mm) and it had no antibacterial 

effects on the other bacteria. 

 

4.2. X-ray Fluorescence (XRF) Spectrometric Method Results 

 
Table 2. The results of elemental analysis of H. reticulatus seed by XRF. 

 

Formula       Concentration Formula Concentration 

K2O 1,98% K 1,65% 

P2O5 1,22% P 0,53% 

SO3 0,80% S 0,32% 

CaO 0,49% Ca 0,35% 

 Fe2O3 0,26% Fe 0,18% 

Cl 0,13% Cl 0,13% 

MgO 0,11% Mg 0,07% 

ZnO 0,10% Zn 0,08% 

MoO3 0,06% Mo 0,04% 

SiO2 0,05% Si 0,02% 

CuO 0,02% Cu 0,02% 

MnO 0,02% Mn 0,01% 

Al2O3 94 ppm Al 50 ppm 

NiO 67 ppm Ni 53 ppm 

 

In our study, elemental chemical analysis of powdered samples of H. reticulatus, which has medical 

potential, was performed by the XRF method. Thus, the % values of the elements in this plant were 
determined. According to the results, the rate of K, which was the most prevalent element, was 1.65%, 

and P was 0.53%. The % values of the other elements were similar. A trace amount of molybdenum 

(Mo: 0.06%) was observed. 
 

5. CONCLUSIONS 

 

The results showed that the ethyl alcohol extract of H. reticulatus seeds used in this study had no 
antibacterial effects. However, Chalabian et al. reported that the alkaloids extracted from the flowers, 

stems, and roots of H. reticulatus and H. niger had a strong antimicrobial effect [16]. Bazzaz and 

Haririzadeh stated in their study that the methanol extract of the aboveground parts of H. reticulatus had 
antibacterial activity [17]. Therefore, it can be said in the present study that the antibacterial active 

substances in H. reticulatus seed have not been revealed due to the extraction method or solvent. 

Appropriate extraction methods can be investigated by determining the active ingredients responsible 
for the activity in the extract.  

 

Hyoscyamus species contain high amounts of alkaloids such as atropine, hyoscyamine, and scopolamine. 

These compounds have potential acute or chronic toxicity [18, 19]. The synthesis of alkaloids can be 
varied by external factors such as light, heat, altitude, soil structure, and nitrogen content in soil or 

herbicide applications. It is reported that there is a negative correlation between the pH of the soil and 

tropane alkaloids, and pH increases with elements such as Ca, N, K, and P [20, 21, 22]. 
 

Yücel and Yilmaz stated that the levels of alkaloids in Hyoscyamus species can vary according to 

different areas in a region [23]. Potassium (K), phosphorus (P), copper (Cu), zinc (Zn), manganese (Mn), 
iron (Fe), molybdenum (Mo), and boron (B) are essential elements for plant growth. Elements such as 

Cu, Zn, Mn, and Mo are also heavy metals and their high concentrations are toxic to plants [24]. They 

are prone to accumulating in soil, clean water sources, and seawater. 

 
According to the results in Table 2, the levels of K and P, as the highest levels in the seed; the amount 

of molybdenum (0.04%), which belongs to the heavy metals group; and the amounts of Cu, Zn, and Si 
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are all not sufficient to cause toxic effects. In the attempts to fully characterize the plant, the most 
important purpose of our study is to investigate whether there are elements in the plant that cause toxic 

effects. In the results obtained by XRF spectroscopy, the oxide forms of the elements are also not 

sufficient to cause poisoning. 
 

It has been stated that H. niger leaves and seeds are used by some young people in Anatolian villages 

due to their hallucinogenic effects, and when the seeds are used, particularly for that purpose, they can 

cause poisoning [25]. H. reticulatus is also used in Eastern Anatolia due to its hallucinogenic effects 
[26]. As a result, there are literature studies revealing that poisoning is caused by alkaloids. 

 

In the literature studies, however, no comprehensive data have been found on the characterization and 
antimicrobial studies of H. reticulatus, and in this respect, our study will shed light on the work in this 

direction as a first undertaking in terms of a detailed characterization of the plant. 
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