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Abstract 

The content of macro and micro elements and vitamins in plants is considered one 

of the important factors that determine their beneficial properties, which are a number 

of important. Humans satisfy the need for macro and micro elements necessary for the 

body during their life activities, as well as vitamins, mainly by consuming plant 

products. Naturally in this case it is very important to know which plants store these 

products in large quantities in their composition. We also analyzed the macro-and 

micro-element and vitamin composition of the artichoke plant, which is appreciated 

for a number of its beneficial properties during our study. Studied the composition of 

water - soluble vitamins, macro-and microelements in the plasma Artichoke plant with 

high-performance liquid chromatography and inductively coupled mass spectrometry, 

Grows in different regions of the Republic of Uzbekistan. It was found that the amounts 

of vitamins, macro and microelements in different vegetative parts of Artichoke differ 

among themselves. 

Keywords: vitamins, micro- and macro elements, high-efficiency liquid 

chromatography. 

Introduction 

Artichoke is a genus of plants in the family Asteraceae. Its parts contain a very 

large volume of plants, which are mainly consumed as various kitchen utensils and 

medicines[1]. In fact, flower buds that did not bloom during the collection of food 

artichokes, its diameter reaches 7.5 cm, formed from fleshy scales of a very large size. 

It is a flat, low-root perennial herb[2]. The leaves are rather wide, have a feather shape, 

covered with elegant black hairs below, forming a dense protrusion closer to the 

stem[3]. An adult artichoke looks like an asparagus, because its flowering is 

accompanied by flowering purple or blue flowers. To better understand the usefulness 

of artichokes for the body, you must first familiarize yourself with its chemical 

composition[4,5]. Artichoke varieties grown in France and Spain are considered very 

low-calorie foods and contain only 47 kcal per 100 g. The fruits of this plant contain a 

large amount of carbohydrates (about 15%), proteins (3%), fats (0.1%), as well as 

phosphates and various salts of iron and calcium[6-8]. The composition contains a huge 

amount of organic acids - chlorogenic, glycolic, glycic, quinic and caffeic. The leaves, 

arranged in the outer layer, contain a large amount of essential oils, which have a 

pleasant taste characteristic of the fruit. These fruits have long healing properties[9]. 

http://www.newjournal.org/
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For example, in Russia in the 18th century it was recommended for the treatment of 

patients with jaundice and gout, since this drug was considered to have choleretic and 

diuretic properties, which is confirmed by modern research[10,11]. Now it is known 

that the extract of this plant loses properties associated with the liver, bile ducts and 

kidneys, which makes them a necessary tool for detoxification[12]. Since ancient 

times, folk doctors have used this product to treat a large list of various diseases[13-

15]. For example, in combination with honey, its juice is actively used to treat various 

diseases of the oral mucosa: stomatitis, cracks in the tongue and fungus in 

childhood[16-18]. For the manufacture of medicines, mainly leaves and flowers are 

used, some traditional healers also recommend collecting the roots of this plant[19-20].  

Materials and methods. 

Research materials (Cynara scolymus L.) It is concentrated on the territory of the 

Yozyavon district  Fergana Department of Natural Monuments-Forestry in July 2021, 

the flowering period of the plant. The harvested plant was a peeled and divided flower, 

an aboveground stem and an underground stem, as well as a leaf. The technique of 

neutron activation determination of the concentration of chemical elements of the 

studied samples is based on the registration of gamma-ray spectra of radioactive 

isotopes that are formed when irradiating samples with a stream of delayed neutrons. 

In our case, a unique neutron radiation source was used  nuclear physics facility – 

nuclear reactor type VVR-SM Institute of Nuclear Physics (INP) Academy of Sciences 

of the Republic of Uzbekistan. Research on neutron activation analysis is currently 

being conducted in the scientific laboratory "Ecology and Biotechnology" INP AS 

RUz.  Preparation of the sample for analysis. The studied samples are cleaned of 

foreign pollutants. The plant samples are first washed with tap water, and then distilled 

water, then mixed to provide an average value for the content of the elements. 

Vegetation samples are first dried in a drying cabinet to a constant weight at a 

temperature of 60 degrees (C), then crushed and mixed. For irradiation on a neutron 

beam of the reactor, an average of 100 mg of the sample is taken. The test sample and 

the reference sample used are-they are neatly packaged, placed in a special container. 

The capsule is made of aluminum, and is irradiated with a constant stream of neutrons 

from a nuclear reactor. When neutrons interact with atomic nuclei of the test sample, 

nuclear transformations occur, which depend on the individual half-life of the resulting 

radioactive nucleus.  The half-life depends on the specific radioactive isotopes and can 

vary from fractions of a second to several years. After irradiation with a neutron beam 

for a certain time, the results of the task and exposure are measured  gamma-ray spectra 

from samples. In this method, the concentration of elements is determined relative to 

reference samples, where the concentrations of the desired elements are known. The 

studied samples and etalons are irradiated under the same conditions and at the same 

time. According to the intensity of the analytical peaks of the elements in the standard 

http://www.newjournal.org/
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and the studied samples, taking into account the weights of the standard and the studied 

samples, the concentration of the desired elements is calculated according to a well-

known formula. The spectrometric complex includes a semi-conductor germanium 

detector with an energy-with a resolution of 2 keV on the gamma line of the 60Co radio 

nuclide with an energy of 1333 keV, a multichannel analyzer of the DSA-1000 brand 

with software. The computer program provides processing of complex gamma-ray 

spectra and calculated the content of 35 elements in the studied objects from analytical 

peaks. Units of measurement of the content of micro- and macronutrients, in mcg/g 

(micrograms per gram).                                                                                                                  

Part of the underground stem and seeds of the Cynara scolymus L. plant were 

used to study water-soluble vitamins . The analyses were performed using the HPLC 

method with a diode array detector (DAD). Chromatography conditions: 

Chromatograph-Agilent 1200 Infinity with autoclave (USA) mobile phase (gradient 

mode) – aceotonitrile buffer solution pH=2.92 (4% : 96%) 0-6 min., (10% : 90%) 6-9 

min., (20% : 80%) 9-15 min., (4% : 96%) 15-20 min. the injection volume is 20 µl. the 

velocity of the mobile phase is 1,000 ml/min. column – Eclipse XDB – C18. detector 

– diode-matrix, wavelengths 272 nm, 292 nm, 254 nm, 297nm and 360 nm. 

Results 

 Cynara scolymus L. in the stem part of plant specimens are mainly 7 different  

macro and 28 different microelements have been identified, including Sr, Ti, B, Fe 

quantities  proved to be relatively more(tab.1). 

     Table 1. 

Cynara scolymus L.  the amount of macro and micro elements (mg/kg)contained 

in the stem of the plant 

№ Macro elements Stem Micro elements Stem 

1 Nа 209.981 Ge 0.000 

2 Мg 1657.376 Se 0.026 

3 Аl 9.778 Sr 2.444 

4 Si 706.637 Zr 0.006 

5 P 2394.210 Мо 0.036 

6 K 7856.018 Аg 0.001 

7 Cа 1454.261 Rb 0.098 

8   In 0.000 

9   Cs 0.000 

10   Ba 0.248 

11   Та 0.001 

12   W 0.000 

13   Re 0.000 

14   Tl 0.000 

15   Ti 21.346 

16   V 0.005 

http://www.newjournal.org/
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17   Sr 2.444 

18   Мn 0.505 

19   Cо 0.009 

20   Ni 0.086 

21   Cu 0.061 

22   Zn 0.731 

23   Ga 0.066 

24   Li 0.031 

25   Be 0.004 

26   B 4.998 

27   Sn 0.067 

28   Cr 0.273 

29   Nb 0.000 

30   Fe 80.256 

 

In the composition of the plant leaf, mainly 29 different trace elements were identified. 

Among the trace elements identified, the amount of elements Sr, Ti, B, Zn, Fe has been 

shown to be higher compared to others(tab. 2). 

        Table 2. 

Cynara scolymus L.  the amount of macro and micro elements in the composition 

of the leaves (mg/kg) 

№ Macro elements Leaf Micro elements Leaf 

1 Nа 248.552 Ge 0.000 

2 Мg 3252.808 Аs 0.333 

3 Аl 22.521 Se 0.081 

4 Si 2017.423 Sn 0.065 

5 P 11847.291 Sr 1.944 

6 К 18575.198 Zr 0.028 

7 Cа 3032.463 Nb 0.000 

8   Мо 0.066 

9   Аg 0.001 

10   Rb 0.198 

11   In 0.000 

12   Cs 0.000 

13   Ba 0.474 

14   Та 0.001 

15   W 0.004 

16   Re 0.003 

17   B 36.458 

18   Tl 0.001 

20   Li 2.158 

21   Ti 41.639 

22   V 0.024 

http://www.newjournal.org/
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23   Ga 0.119 

24   Мn 2.583 

25   Cо 0.037 

26   Ni 0.178 

27   Cu 0.149 

28   Zn 1.171 

29   Ga 0.119 

30   Fe 178.369 

  7 macros and 29 different trace elements were also identified in the plant root 

(tab. 3). 

 

 Table 3. 

Cynara scolymus L.   the amount of micro elements in the root is mg / kg 

 

№ Micro elements root Macro elements root  

1 Ge 0.001 Nа 1583.098 

2 Ga 0.122 Мg 1898.458 

3 Se 0.014 Аl 661.126 

4 Sn 0.120 Si 2613.168 

5 Sr 2.240 P 3355.262 

6 Zr 0.016 K 10806.038 

7 Nb 0.002 Cа 1507.026 

8 Мо 0.115   

9 Аg 0.014   

10 Rb 0.194   

11 In 0.000   

12 Cs 0.002   

13 Ba 0.423   

14 Та 0.001   

15 W 0.001   

16 Re 0.000   

17 B 7.463   

18 Tl 0.001   

19 Be 0.007   

20 Li 0.619   

21 Ti 1.847   

22 V 0.329   

23 Tl 0.001   

24 Мn 0.335   

25 Cо 0.045   

26 Ni 0.206   

27 Cu 0.508   

http://www.newjournal.org/
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28 Zn 1.860   

29 Fe 219.203   

30 Cr 0.496   

 

It turned out that almost all vegetative parts have a high content of the element K when 

the naamunas from the stem, leaf, root of the plant are analyzed(diagram 1). 

 
                                            Diagram 1 

Cynara scolymus L.  diagram of macronutrients in the stem, leaf and root of the 

plant (mg/kg) 

 

Vitamins to be low molecular mass organic compounds  despite having high biological 

activity, biochemical in the body  regulates processes. According to the literature, in 

fact only 13 are important  the vitamin is present, the rest are vitamin-like compounds. 

Current  at the time, vitamins are studied as water-and fat-soluble vitamins, but  both 

groups of them are considered important for the human organism.  Since vitamins are 

considered the main coferments in biochemical processes,  Cynara scolymus L. 

vitamins contained in the plant qualitatively and quantitatively  studied (tab. 4). 
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   Table 4 

Cynara scolymus L. the amount of vitamins in the root, flower,  

leaf and stem of the plant 

№ Sample name 
Quantity mg\100 g 

В1 В6 В9 РР С В2 В12 

1 Cynara scolymus L. leaf  0.01 0.012 0.001 1.91 0.12 - 0.02 

2 Cynara scolymus L. root - - - - 0.015 - - 

3 Cynara scolymus L. steam 1.21 0.02 0.014 - 0.9 3.4 0.1 

4 Cynara scolymus L. flower - - 0.03 - - 1.81 0.4 

 

Based on the results obtained, it can be said that Cynara scolymus L. it was found 

that the content of vitamins in the root and flower of the plant is low in comparison with 

those in the leaf and stem(figure 1-2-3-4).  

 
Figure 1. Cynara scolymus L. chromatogram of water-soluble vitamins 

detected on plant leaf 

 

 
Figure 2. Cynara scolymus L. chromatogram of water-soluble vitamins 

detected at the base of the plant 
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Figure 3. Cynara scolymus L. chromatogram of water-soluble vitamins 

detected at the root of the plant 

 

 
Figure 4. Cynara scolymus L. chromatogram of water-soluble vitamins 

detected in plant flower 

 

Discussion 

The investigations resulted in Cynara scolymus L. the stem of the plant was found 

to be rich in vitamin B1, leaf PP, flower B2. The plant has been found to be rich in 

water-soluble vitamins as well as mainly vitamin B9 and B12. Cynara scolymus.The L 

plant has been found to store primarily macro elements such as Na, Mg, K, P, Ca in 

relatively large quantities of micronutrients Sr, Ti, B, and Fe. 
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