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Investigation of chemical constituents of Artemisia absinthium 

Abstract: The aerial part of Artemisia absinthium, collected in Almaty region of Kazakhstan, investigated 
for chemical constituent with sufficiently completed quantitative and qualitative analysis. Biological active 
constituents such as organic acid (1.08%) and flavonoids (0.52%) together with the moisture content 
(7.14%), total ash (6.4%), and extractives (12.82%) of plant A. absinthium were determined. In the ash of 
the plant was found 8 macro-micro elements, main of them was K (417.930 μg/ml), Ca (116.0225 μg/ml), 
Mg (26.2250 μg/ml), Na (15.9825 μg/ml) by using the method of multi-element atomic emission spectral 
analysis at the Institute of Combustion Problems. Additionally, twenty amino acids and eight fatty acids 
were identified from A. absinthium. As the results showed that the major contents of amino acids were 
glutamate (2380 mg/100g), aspartate (1200 mg/100g) and alanine (712 mg/100g), and main contents of 
fatty acids were linoleic (44.8%) and oleic (30%) acids, relatively.
Key words: Artemisia absinthium, bioactive constituents, macro-micro elements, amino and fatty acids.

Introduction

The tribe Anthemideae of the family Composi-
tae includes about sixty genera and over nine hun-
dred species. The largest and most widely spread 
through the world of these is the genus Artemisia, 
also known as wormwood, comprising four hun-
dred species [1]. Artemisia species is described in 
pharmacopoeia books in many countries around the 
world [2].  A. absinthium L. is used for the treatment 
of various inflammatory diseases, including chronic 
bronchitis, asthma, gastroenteritis and pruritus [3]. 
The aerial part of A. absinthium L. has shown to 
possess anti snake venom activity [4]. Antimalarial 
and anticancer activities are among the prominent 
biological effects reported for different species of 
the genus Artemisia [5]. For instance, a Chinese re-
searcher, Tu Youyou, won her Nobel prize in Medi-
cine for a drug, which she developed to treat malaria 
from herb plant Artemisia annua, or sweet worm-
wood [6].

  Compounds of absinthin, artabsin and guaino-
lides are main constituents of A. absinthium which is 
bitter tonic, aromatic, anthelmintic, stomachic, anti-
parasitic, antiseptic and choleretic, carminative me-
dicinal plant and also possessing anti-inflammatory 
and mild antidepressant activities. The effectiveness 

of wormwood as an aromatic bitter and its antimicro-
bial properties come from the bitter compounds and 
its essential oil. The oil of the plant can be used as a 
cardiac stimulant to improve blood circulation. Pure 
wormwood oil is very poisonous, but with proper 
dosage poses little or no danger [7].

In the present study, the quantitative and quali-
tative analysis of phytochemical constituents of me-
dicinal plant A. absinthium which grown in Almaty 
region of Kazakhstan have been made for the first 
time.

Materials and methods

Plant material
The aerial part of plant material A. absinthium 

was collected in Almaty region Kazakhstan in Sep-
tember, 2017. The botanical identification was made 
by Dr. Alibek Ydyrys, The Herbarium of Laboratory 
Plant Biomorphology, Faculty of Biology and Bio-
technology, Al-Farabi Kazakh National University, 
Almaty, Kazakhstan. The air dried aerial part of A. 
absinthium was cutted into small pieces and stored at 
room temperature.

Quantitative and qualitative analysis
The quantitative and qualitative analysis of bio-

logically active constituents of the plant were made 
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according to methods reported in the State Pharma-
copeia XI edition techniques of RK.

Macro-micro elemental composition
In The Institute of Combustion Problems using 

the method of multi-element atomic emission spec-
tral analysis in the ash of A. absinthium was analyzed 
elemental constituents. To determine the mineral 
composition of ashes was used Shimadzu 6200 series 
spectrometer. 

Fatty acid composition
Determination of fatty acid composition of the 

plant A. absinthium extracted with a chloroform-
methanol mixture (2:1) for 5 minutes, the extract is 
filtered through a paper filter and concentrated to dry-
ness. Then, to taked extract add 10 ml of methanol 
and 2-3 drops of acetyl chloride and further methyla-
tion at 60-70° C in a special system for 30 minutes. 
The methanol is removed by rotary evaporation and 
the samples are extracted with 5 ml of hexane and 
analyzed using a gas chromatograph “CARLO-ER-
BA-420” allocated the Kazakh Academy of Nutrition 
for 1 hour. As a result, chromatograms of methyl es-
ters of fatty acids were obtained. By comparison with 
reliable samples by the time of exit from the column, 
eight fatty acids were identified.

Amino acid composition
To determine the amino acids composition was 

made erenow [14] of the raw material used GS/MS 
device. GS/MS analysis: of A. absinthium were ana-
lyzed by Gas Chromatograph coupled to Mass Spec-
trometer using polar mixture of 0.31% carbowax 20 
m, 0.28% silar 5 CP and 0.06% lexan in chromosorb 
WA-W-120-140 mesh, column (400x3 mm). The 
column temperature was programmed from 110°C 
(held for 20 min), at 6°C/min from 110°C to 180°C, 
at 32°C/min from 185°C to 290°C. When it reaches 
to 250°C, it should stay constant till fishing of exit 
of all amino acids. The chromatogram is counted ac-The chromatogram is counted ac-
cording to an external standard.

Results and discussion

Quantitative and qualitative analysis
The quantitative and qualitative analysis of bio-

logically active constituents itemizing moisture con-
tent, total ash, extractives contents were determined 
from aerial part of A. absinthium.The results shown 
in Table-1.

The amount of ash in plant raw materials varies 
within certain limits and depends on the specific na-
ture of the raw material itself, the way it is collected 
and the drying conditions. Significant deviations usu-
ally indicate the contamination of raw materials with 
a mineral admixture or the untimely collection of raw 
materials and etc. 

The complex of organic and inorganic substances 
extracted from plant raw materials by an appropriate 
solvent and quantitatively determined as a dry resi-
due is conventionally called the extractive substances 
of medicinal plant matter. The content of extractive 
substances in medicinal plant raw materials is an im-
portant numerical indicator that determines its good 
quality for the content of biological metabolites. 
Typically, a solvent is used for a tincture or extract 
from this raw material that is more advantageous in 
preparation.

Organic acids play an important role in maintain-
ing the acid-base balance of the human body. Organ-
ic substances increase the pH level of the medium, 
which improves the absorption of nutrients by inter-
nal organs and the excretion of slags.

Flavonoids – a group of useful plant substances, 
when ingested in human body with food, has an ef-
fect on the activity of enzymes. As medicines are 
very widespread in both traditional and traditional 
medicine. The therapeutic value of these unique bio-
logically active substances is difficult to assess. They 
have an antioxidant effect, due to this, the body re-
covers. It has been scientifically proven that there is 
a direct correlation between cardiovascular diseases 
and daily consumption of flavonoids – the mortality 
rate is 5 times less.

Table 1 – Quantitative analysis of bioactive constituents of aerial 
part of A. absinthium

Content, %
Moisture 
content Ash Extractives Organic 

acids Flavonoids

7.14 6.4 12.82 1.08 0.52

Macro-micro elemental composition
In the ash of A. absinthium were determined eight 

macro- and microelements, showed in Table 2 and 
Figure 1. 
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Figure 1 – Percentage contents of macro- and micro elements in ash of A. absinthium

Trace elements are necessary for living organ-
isms to ensure normal life activity. With a lack of 
potassium, there are disruptions in the work of the 
heart and skeletal musculature. Prolonged potassi-
um deficiency can cause acute neuralgia. Prolonged 
deficiency of calcium and vitamin D in the diet leads 
to an increased risk of osteoporosis, and in infancy 
causes rickets. In living organisms, iron is an im- In living organisms, iron is an im-In living organisms, iron is an im-
portant microelement that catalyzes the processes of 
oxygen exchange (respiration). The main intracel-
lular depot of iron is the globular protein complex 
– ferritin. Lack of iron is manifested as a disease 
of the body: chlorosis in plants and anemia in ani-
mals. Zinc is essential for the production of sperm 
and male hormones, is essential for the metabolism 

of vitamin E, is important for the normal function-
ing of the prostate, is involved in the synthesis of 
various anabolic hormones in the body, including 
insulin, testosterone and growth hormone, is nec-
essary for the breakdown of alcohol in the body, 
alcohol dehydrogenase. Magnesium is necessary 
in maintaining the normal function of the nervous 
system and heart muscle, has a vasodilating effect, 
stimulates bile secretion, and increases the motor 
activity of the intestines, which helps to eliminate 
cholesterol from the body.

Fatty acid composition
The major fatty acids which is contained in A. 

absinthium were linoleic acid (44.8%) and Oleic acid 
(30%). 

Table 3 – Fatty acids from A. absinthium

№ Fatty acids Molecular 
formula Structure MW Amount in 

plant, %

1 Meristic acid C14:0 C14H28O2  
228 2.3

Table 2 – Composition of macro-micro elements in the ash of plant A. absinthium 

Element K Mg Ca Mn Fe Zn Cu Na
μg/ml 417.930 26.2250 116.0225 0.3317 4.7662 5.2564 0.1471 15.825
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№ Fatty acids Molecular 
formula Structure MW Amount in 

plant, %

2 Pentadecanoic acid C15:0 C15H30O2 242 2.1

3 Palmitic acid C 16:0 C16H32O2 256 14.3

4 Palmitoleic acid C16:1 C16H30O2

 

254 1.2

5 Stearin acid C18:0 C18H36O2 284 4.6

6 Oleic acid C18:1 C18H34O2 282 30

7 Linoleic acid C18:2 C18H32O2 280 44.8

8 Linolenic acid C18:3 C18H30O2 278 0.7

Continuation of table 3

Figure 2 – Fatty acid contents of A. absinthium
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Linoleic acid has received much attention in 
recent years because of its interesting biological 
benefits. The main health effects described for 
linoleic acid include reduction of carcinogenesis, 
atherosclerosis, inflammation, obesity, diabetes, 
as well as growth promoting and bone formation-
promoting properties [9]. Oleic acid can inhibit 
the progression of diseases affecting the brain and 

adrenal glands, as well as improve memory and re-
duce blood pressure, but there is evidence that the 
substance can provoke cancer, in particular breast 
cancer [10].

Amino acid composition
In the composition of amino acids mainly were 

glutamate (2380 mg/100g), aspartate (12 mg/100g) 
and alanine (712 mg/100g). 

Table 4 – Amino acid contents of from A. absinthium

№ Amino acids Molecular 
formula Structure MW Amount in plant, 

mg/100g

1 Alanine C3H7NO2 89 712

2 Glycine C2H5NO2 75 340

3 Leucine C6H13NO2 131 326

4 Isoleucine C6H13NO2 131 315

5 Valine C5H11NO2 117 286

6 Glutamate C5H9NO4 147 2380

7 Threonine C4H9NO3 119 280
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№ Amino acids Molecular 
formula Structure MW Amount in plant, 

mg/100g

8 Proline
C5H9NO2

115 596

9 Methionine
C5H11NO2S

149 60

10 Serine C3H7NO3 105 406

11 Aspartate
C4H7NO4

133 1200

12 Cysteine C3H7NO2S 121 1

13 Oxyproline C5H9NO3

 

131 1

14 Phenylalanine C9H11NO2 165 328

15 Tyrosine C9H11NO3 181 364

16 Histidine C6H9N3O2

 

155 188

Continuation of table 3
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№ Amino acids Molecular 
formula Structure MW Amount in plant, 

mg/100g

17 Ornithine
C5H12N2O2

132 1

18 Arginine C6H14N4O2 174 505

19 Lysine C6H14N2O2 146 140

20 Tryptophan C11H12N2O2 204 80

Continuation of table 3

Figure 3 – Amino acid contents of plant A. absinthium
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Glutamate is a nonessential amino acid, a major 
bioenergetic substrate for proliferating normal and 
neoplastic cells, and an excitatory neurotransmitter 
that is actively involved in biosynthetic, bioenergetic, 
metabolic, and oncogenic signaling pathways [11]. 
Aspartic acid increases immunity, metabolism, deac-
tivates ammonia, participates in the formation of ri-
bonucleic acids, promotes the removal of chemicals, 
including drugs, restores working capacity. Studies 
conducted by scientists have proved the effectiveness 
of taking asparaginic acid preparations for increasing 
testosterone levels. Aspartic acid is taken as an ad-
ditive by bodybuilding athletes to improve strength, 
increase libido and testosterone in the blood [12]. Al-
anine plays a significant role in metabolic processes, 
as well as to regulate the level of sugar in the blood-
stream. This amino acid protects against the develop-
ment of cancer of the pancreas and prostate gland, 
it is an important part of sports nutrition, increases 
physical endurance and allows to build muscle mass 
[13].

Conclusion

In conclusion, quantitative and qualitative analy-
sis of total bioactive constituents and the moisture, 
total ash, and extractives contents of A. absinthium 
were determined. Besides, macro-micro elements in 
the ash of the medicinal plant were investigated, and 
total eight macro-micro elements were identified by 
the method of multi-element atomic emission spec-
tral analysis. Meanwhile, twenty amino and eight 
fatty acids were determined from A. absinthium. The 
results showed that the major contents of amino ac-
ids were glutamate (2380 mg/100g), aspartate (1200 
mg/100g) and alanine (712 mg/100g), and main con-
tents of fatty acids were linoleic (44.8%) and oleic 
(30%) acids, relatively.

A. absinthium has lots of medicinal properties 
and main of them are killing cancer cells, getting rid 
of parasites and treating Crohn’s disease and SIBO 
(Small intestinal bacterial overgrowth). In addition, it 
has antimicrobial and antifungal abilities. Absinthin, 
an extract isolated from wormwood, is the most pow-
erful antimalarial available and by this activity was 
invented as a drug.
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