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CHEMICAL COMPOSITION AND ANTIOXIDANT ACTIVITY OF MATRICARIA CHAMO-
MILLA L., JASMINUM OFFICINALE L. AND URTICA DIOICA L.: IMPORTANCE IN FOLK MED-
ICINE AND PHARMACEUTICALS

XUMUYECKMA COCTAB M AHTUOKCUOAHTHAA AKTUBHOCTb MATRICARIA
CHAMOMILLA L., JASMINUM OFFICINALE L. U URTICA DIOICA L.: 3HAHEHUE B
HAPOOHOW MEOUUWMHE U DAPMALIEBTHUKE

MATRICARIA CHAMOMILLA L., JASMINUM OFFICINALE L. VA URTICA DIOICA L
.NING KIMYOVIY TARKIBI VA ANTIOKSIDANT FAOLIYATI: XALQ TABIBI VA FARMASEV-
TIKADAGI AHIMIYATI
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Abstract

Medicinal piants are vailuable sources of bioactive compounds with potential therapeutic applications. This stuay

focuses on the chemical composiion and antioxidant potential of three medicing! species: Malncara chamomilia L,
Jasminum officinale L., and Urlica dioica L The main objective was o identify their key phyfochemical constituents and
evaluate their anfioxidant and neuroprofective properties.
Phytochemical analysis confirmed the pressnce of flavonoids, phenafic compounds, essential oifs. and vitamins (C and
K}, alang with neurnaciive phyfoesirogens. Chromatographic technigues, incfuding GC-MS and HPLC, were empioyed
fo determine the gualitative and guantifative composition of the bioaciive compounds. Anfioxidant activify was assessed
using DPPH FRAP, and adrenaling autoxidatiof 355ays.

The resuits indicated a high concentration of anticxidant compounads in all three species. M. chamomilis and J.
officinale demonstrated proncunced newroprofective and anxiclylic effects, whereas U dioica exhibited significant bene-
fits for cerebral circuiation and oxidative balance.

In conciusion, the findings confirm the strong anfioxidant and Reuroprolective potential of these medicinal plants
and suppart their further invesfigation as promising natural agents for preventing of managing nenous system disorders

AHHOmMauus

B danHom tccnedogasul paccMompeHs! XUMUYECKUD Cocmas U aHmuUckCUdaRmAELID momeHyUan mpéx nekap-
CreeHHEN pacmesud Matricaria chamomilla L (pomawsxs anmeyrsaq), Jasminum officinale L (wacMuy o0bikHo8eHHE)
u Urtica dioica L (kpanues JsydomMHss). Aranuz nodmeepdun Hanuyue thnasoHoudos, eroneHex coedureHud. 3gup-
Hbl¥ Macen U sumamuros (C, K, 8 makxe HelpoarmueHsly ghumoscmpoeeros. XpoMamospachuyeckue Memodsl (T~
MC, BI¥CS) ebiReuny eniCokue ypoeHU DUGTOSUNECKL SKMUSHAl coedurerul. Admuokcudasmysie mecmal (DPPH,
FRAF aemoorUCcheHue adpeHanUHa) MOK83aNU SaiDa¥eHRVD cnocodXocme & Viaenuessur ceobodyen paduxkanos.
PoMELUIKE U ¥aCMUN MOOFSUNL 3aMemHLie HelponpomesmopHLie U aHKCUONUMUYeCKUE Ceolomea, mosda Kar Kpanusa
cnocoficmaceans VRyUILeHUK Mo320a020 KposoolpalueHun U asmuckoudasmHoMy Ganadcy. MonyueHHsle GaHHbE
noduépkueaom UX mepaneemudeckul TOMeHLLan, ocobeHND & AeyeHUy 3abonesaqul HepexolD cucmems!, U mod-
meepxdanm UeneconfpasHocms DansHefileso (hapMaromosUYECKOE0 U3VYSHUR 3mux sudos.

Annotatsiya

Mazkur tadgiqotds uchia dorivar o'simlik- Mairicaria chamomilia L {romashka), Jasminum officinale L {yvasmin)
va Urlica dicica L (gichitqr of) ming kimyowy farkibi va anhioksidant salohiyall o'rganidi,. Tahiilar natfasida ushbu
o'simiikarda fiavonoidiar, fenclik binkmalar, efir moylan va vitaminiar (C. K), shuningdek, neyrofao! fitoesirogeniar
mavjudiigi aniglandi. Xromatografik wsullar (GC-MS5. HPLC) yordamida yuqorn darajadagi biofogiay faol moddafar
anigiangan. Anlticksidant festlar (DPPH, FRAFP. adrenalinning avitokisfanaishi) ushbu o'simiikdaring erkin radikaliarni
neytrallashtinsh xususiyating vaggol namoyon efdl. Romashka va yasmin kuchii neyrohimoya va finchianfirtvehi (anksio-
litik) xususivatlargs ega bo'lsa, gichigi of miva gon aylanishi va oksidlovchi stress muvozanalini yaxshilashda samarali
bo'ldi. Ushbu natijalar warning 8sab tizimil kasaliklarini davolashdag! istigholli dori vosifalan sifatidagl shamiyatin
korsatadi va kelgusidagi farmakoiogix fadgigotiar uchun asos yarafadi
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INTRODUCTION
Nervous system diseases are one of the most common and complex health problems of the 21st
century, and oxidative stress, nerve cell damage, and neurginflammatory processes play a major
role in their development. In addition to modern pharmaceuticals, phytotherapeutic agents are also
being used in the treatment of such pathologies. In particular, plants rich in bicactive substances,
such as chamomile (Matricaria chamomilla L), jasmine flower (Jasminum officinale L.), and sting-
ing nettle (Urtica diocica L.), are of great importance not only in folk medicine but also in the modern
pharmaceutical industry.

These plants are known for their antioxidant, anti-inflammatory, and sedative properties,
and have a positive effect on the functioning of the nervous system. For example, flavonoids such
as apigenin and a-bisabolol contained in chamomile improve synaptic activity and are used for in-
somnia, anxiety, and depression. Jasmine essential oils act on the receptors of the central nervous
system, exerting anxiolytic and antidepressant effects. The small herb protects nerve cells from
damage with phenolic compounds that have antioxidant activity.

This article presents the results of the phytochemical composition of these three plants, the
chromatographic analysis of their biclogically active substances (GC-MS, HPLC), and their in vitro
antioxidant activity (DPPH, FRAP, and adrenaline autooxidation methods). The use of the plants in
folk medicine and their role in the preparations produced by the official pharmaceutical industry are
also analyzed.

Materials and Methods Plant Selection: Matricana chamomilla L., Jasminum officinale L,
and Urtica diocica L. were collected in our area and dried under natural conditions.

Chemical Analysis: The amount of flavonoids, phenals, essential oils, and vitamins was de-
termined by chromatographic analysis (GC-MS and HPLC). Antioxidant Activity: In vitro antioxidant
activity was assessed by DPPH, FRAP, and adrenaline autooxidation reaction methods. Statistical
Analysis: All results were statistically processed using SPSS and Ongin Pro programs.

RESULTS AND DISCUSSION

Chemical Composition. a-Bisabolol (a-bisabolol) Chemical Nature: a-bisabolol is a mono-
terpene alcohol, mainly found in the essential cils of Matricaria chamomilla and Vanillosmopsis
erythropappa. Its natural isomer is a-bisabolol (levo-form).

Biolagical effects: Anti-inflammatory (anti-aging): a-bisabolal reduces the synthesis of in-
flammatory mediators such as interleukin-18, TNF-a by inhibiting the NF-«kB pathway.

Neuroprotector. This substance reduces oxidative stress in nervous tissue and suppresses
microglial activity, which is important in the pathogenesis of diseases such as Alzheimer's and
Parkinson's. Sedative; a-bisabolol interacts with GABA receptors and has an activity that prepares
the central nervous system for sleep.

Chamazulene Chemical nature: Chamazulene is a sesquiterpene hydrocarbon, a blue sub-
stance with strong antioxidant activity. It is formed by the oxidation of a-bisabolol in essential oils.
Biological effects: Antioxidant. Chamazulene neutralizes oxidative radicals. It plays an imporiant
role in protecting the central nervous system Antiallergic: Inhibits the release of histamine from
mast cells, which has a calming effect in stressful neurclogical conditions. Anxiolytic: It is possible
that it has a positive effect on the serotonin balance in the brain in cases of anxiety and stress.
Apigenin (Apigenin) Chemical nature: Apigenin 15 a flavonoid belonging to the class of flavones,
which is found in large quantities in the Chamomilla flower. It has an antioxidant activity 400600
times higher than black tea.

Biological effects: GABA receptor agonist: Apigenin binds to a1, a2, and y2 GABA_A recep-
tors, producing a sedative effect similar to benzodiazepines. Neurogenesis stimulant. Scientific
studies (Li et al., 2020) have shown that apigenin promotes the growth of new cells in hippocampal
neurons. Antidepressant effect. Apigenin inhibits the enzyme monoamine oxidase, increasing the
levels of dopamine and serctonin.
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Luteclin (Luteclin) Chemical nature: Luteolin is a natural polyphenol, which is found in
plants, maostly in the form of a glycoside. This substance is also a flavonoid. Biclogical effects: Anti-
neurcinflammatory: Luteolin reduces the production of inflammatory mediators (TNF-a, IL-6, IL-1B)
in microglial cells. Calcium channel blocker: This effect increases the protection of nerve cells and
improves the consistency of nerve transmission. Useful in Alzheimer's disease: It has an effect that
prevents the accumulation of beta-amyloid protein and reduces oxidative stress.

Vitamin C (ascorbic acid) Chemical nature: Water-soluble anticxidant. Chamomilla flower
has been found to contain 12-25 mg/g of ascorbic acid. Biological effects: Against oxidative stress:
Vitamin C protects neurons from superoxide, hydroxy! radicals, and peroxides. Farticipant in neu-
rotransmitter synthesis: Participates as a cofactor in the synthesis of dopamine and serotonin. Caol-
lagen synthesis: Participates in the stability of the membranes that make up nerve fibers.

Jasminum officinale L., popularly known as "jasmine”, has been valued for centuries not on-
ly for its beautiful aroma. but also for its valuable medicinal properties. lts flowers and sometimes
leaves are very rich in biclogically active substances, and their positive effect on the functioning of
the central nervous system has been confirmed by modern scientific research. Chemical composi-
tion: The following main substances have been identified in the essential oils of jJasmine: Linalool.
Belonging to the class of natural alcohols, it has antiseptic and sedative properties. This substance
affects the nervous system, relieving stress and anxiety.

Benzyl acetate: This substance provides the charactenstic aroma of jasmine, and is also a
neuropratector (protects nerve cells) and has a mild effect on the cardiovascular system. Jasmonic
acid: This substance belongs to the group of plant hormones and provides the biological activity of
Jasmine. It helps regenerate nerve cells in the human body. Flavonoids (quercetin, kaempferol): [t
has antioxidant properties, balance neurotransmitters in the brain, and reduce symptoms of de-
pression and neurasthenia. Therefore, jJasmine is used as a natural phytopreparation with an anti-
depressant effect. Neurological and pharmaceutical significance: The substances contained in
jasmine have been found to affect the psycho-emotional state of a person and are effective in the
following cases: Alleviation of depression and fear syndromes. Linalool and flavonoids stabilize the
sympathetic nervous system. Calming and sleep-promoting effects. Aromatherapy with jasmine oil
increases the activity of a-waves, which facilitates the sleep process. Neuroprotection through an-
tioxidant protection. Jasmaonic acid and flavenoids neutralize free radicals and protect brain cells
from damage. Pharmaceutical use: Jasmine-based medicines (e.g., essential oil-based calming
sprays, teas, and tinctures) are used in Europe and India to treat mental illness, insomnia, and
PMS (premenstrual syndrome). Urtica dicica L., popularly known as stinging nettle, occcupies a
unigue place in traditional and modern phytotherapy. lts roots and aerial parts contain a large
number of bioactive substances that have a strong effect on the nervous system, blood circulation,
and inflammatory processes.

Chemical composition: Phenolic compounds (caffeic acid, ferulic acid, rutin) Have a strong
antioxidant and ant-inflammatory effect These compounds protect brain cells from free radicals
and reduce inflammation in nerve tissue. Vitamin K- In addition to regulating blood clotting, this vit-
amin plays an impaortant role in maintaining calcium homeaostasis in the nerves and brain. It stimu-
lates energy metabolism in nerve cells and stabilizes neuronal activity. B-sitosterol: This type of
phytosterol is important in balancing the central nervous system, reducing stress, and accelerating
recovery from nerve tests. At the same time, it increases the flow of oxygen and nutnents to the
brain by dilating blood vessels and improving blood circulation. Minerals (iron, magnesium, silicon):
These substances are important in hemoglobin synthesis, the production of neurotransmitters, and
stimulating cerebral blood flow.
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Table 1
Chemical composition of plants and their effects on the nervous system
No e e ol fire Basic chemicals Chemical class Elects o fie naTvig
— | plant system
L . Flavonoid, es- Calming, anxiolvfic, anti-
1 Mat_;;cana cham- ﬂ"t!ma-i?ﬂmf' ;gi?]_azg;? sential ol and inflammatory, antioxi-
omilla apigenin, luteolin, = i dant
Jasminum offici- | Linafool _benzyl acetate, Essential olf, ac- Antidepressant euro:
2 - : : = = T protector. emotion stabi-
nale jasmonic acid,_flavonoids id._and flavonoid o
Phenolfic com- .
: ———— Improves blood circula-
3 Urtica dicica Erf;ﬁisx osterol. and M‘}% vit tion, resfores nerve end-
et e o - | ings, antioxidant

Helative Abundance [35)

Key Phytechemical Classes in Chamomile, Jasmine, and Nettle

Chemical Classes

W Chammimile (M. chamomiilal
Jasmime i), néfaomaka)
B Nettle (U, dioca)

Figure 1."Comparative Distribution of Major Phytochemical Classes in Matricaria chamomil-

la, Jasminum officinale, and Urica dioica”

Table 1

Table of chemical composition and neurologically significant active ingredients

Jasminum of-
ficinale

Linalool, benzyl ace-
tate, jasmonic acid,
flavonoids

- Improves brain func-
tion

- Reduces anxiety and
WoITy

The name of | Basic biological | Effects on the nerv- Ph il
the plant substances ous system AEnaseiical use
- Sedative (calming) :
— a-bisabolol, hamazu- | - Antispasmodic (af- |~ gz;’n"i‘l‘i"e;zasmes s
h il len, apigenin, luteo- | fects the nerves and - T{ga ﬁ'ﬁ T B
chamomiiia lin, vitamin C muscles) msny, ;mt i 'ill
- Antidepressant - Nervous fatigue pills
 Antidepressant - In aromatherapy

- Essential oils are designed
to improve cerebral circula-
fion

- Contains natural antide-
pressants

Urtica dioica

Phenolic com-

- Restore nerve end-

- Phwnteas that restore nerv-
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pounds, B-sitosterol, | ings ous balance
vitamin K, magnesi- | - Improve blood circula- | - Creams against neuropathy
um, and iron tion and radiculifis
- Neuroprotective effect | - Vitamin and mineral sup-
plements

Comparative Analysis of Key Phytochemical Components
Malrfcarfa chamomilla (Chamomile), Jasminum officinale (Jasmine adioica (Netlls)

00
S50
L]
150
il
150
-ud |
Essantial Oits Flavonoids Phenalic Sterals
Compounds
Matricaria chamomilla B Jasminumoficinale
B Urifca dioica B Urfica digica

Figure 2. Comparative Analysis of Key Phytochemical Components in Chamomile
(Matricaria chamomilla), Jasmine (Jasminum officinale), and Nettle (Urtica dioica)

Neurological and pharmaceutical value: Improving blood circulation: Urtica dicica reduces
ischemic processes in nerve tissues by thinning the blood and improving microcirculation. Regen-
erating nerve endings: Phenclic antioxidants and vitamin K accelerate the regeneration process in
cells of the central and peripheral nervous system. Therefore, Urtica dioica is used in conditions
such as neuralgia, radiculitis, and diabetic neuropathy. Combating stress and fatigue: B-sitosterol
reduces the level of corlisol (stress hormone) in the brain, improves sleep, and calms the nervous
system.

Pharmaceutical use: Biclogically active additives (BAD) Sedative and tonic preparations
based on Urtica dicica are widely used in South Korea, Germany, and Russia. Phytoteas and de-
coctions: Infusions made from Urtica dicica leaves are recommended for patients with weakened
nervous systems. Neuroprotective agents: In modern pharmacaology, small herb extracts are being
studied as a component for the prevention of central nervous system diseases (including Alzhei-
mer's disease and multiple sclerosis).
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Table 2
Phvtocomponents and neurclogical significance of Matricaria chamomilla. Jasminum officinale, Ur-
tica dioica
The name of Basic biological sub- Effects on the nervous R e .
the plant stances system
- Sedative {calming) - Sedative teas

a-bisabolol. xamazu-

Matricaria i ety It - Antispasmodic (affects | - Calming capsules (in
chamomilla E11._3PIgenin, IUIEON. | the nerves and muscles) Germany, "Kamillosan”)
vitamin C - - :
| ———— - Antidepressant - Nervous fatigue pills
- In aromatherapy
- Antidepressant - Essential oils are de-

Linalool. benzyi ace-
tate, jasmonic acid,

- Improves brain function | signed to improve cer-
- Reduces anxiety and ebral circulation

Jasminum oi-
ficinale

flavonoids . )
S worry - Contains natural anti-
depressants
- Phytoteas that resfore
Blidniis sampatinigs. | = Restore nerve er_idfnqs nervous bafan_ce
Urtica dioica | B-sitosterol_vilamin K. | = é 'r’:"m e Dl crcll ;Dczimg ngf;’;?; {Tﬁf’s
magnesium, and ron | — fOPatily and IAGICLS

- Neuroprotective effect - Vitamin and mineral
supplements

Pharmaceutical application: Here is the exact form of use (tea, capsule, cintment, essential
oil) in different countries and its clinical significance. Antioxidant activity. All samples showed anti-
oxidant activity, with Chamomilla and Jasminum showing the highest values in the DPPH and
FRAPF tests. In the adrenaline autooxidation test, these extracts showed an inhibitory effect of 70-
85%, which iz explained by the reduction of the effect of reactive oxygen species (ROS).

Use In nervous diseases Chamomilla: is used in the form of soothing phytoteas and cap-
sules due to its calming effect in cases of neurosis, insomnia, and amxety. Jasminum officinale is
used in cases of nervous exhaustion, depression, and hormonal imbalance as a component of a
pleasant-smelling essential oil. Urtica dicica is recommended as an antioxidant-supporting agent in
polyneuropathy, muscle fatigue, and reducing symptoms of stress.

CONCLUSION

The results of this study show that the plants Matricaria chamomilla, Jasminum officinale,
and Urtica dioica, as a complex phyto-tea, have a strong antioxidant and sedative effect on the
central and peripheral nervous system. Their chromatographic analysis and in vitro antioxidant
tests have scientifically proven this. Advances in folk medicine can serve as an important source
for the development of new phytopreparations in the pharmaceutical industry.
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