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PHYTOTHERAPEUTIC POTENTIAL OF SORGHUM BICOLOR L.

Actuality. In modern phytotherapy there is a growing interest in the use of plants with rich chemical composition and medicinal
properties. Grain sorghum (Sorghum bicolor L.) is characterized by a high content of antioxidants, in particular polyphenols and other
biologically active compounds, which provides its significant therapeutic potential. However, despite the numerous scientific data on
the chemical composition of sorghum, its use in the prevention and treatment of chronic diseases is still underestimated.

The purpose of the study — is to scientifically substantiate the prospects of using Sorghum bicolor L. in the prevention and treatment
of chronic diseases by studying its chemical composition, pharmacological activity and therapeutic potential.

Material and methods. A review of scientific literature was conducted using Scopus, Web of Science and Google Scholar databases. The
publications of the last 10 years covering the chemical composition, pharmacological properties and functional capabilities of sorghum were analyzed.

Research results. Sorghum is characterized by a rich composition of phenolic acids, such as ferulic, gallic, and vanillic acids,
which have antioxidant and anti-inflammatory properties. Its dietary fiber content and low glycemic index make sorghum valuable for
people with diabetes and metabolic syndrome. Polyphenolic compounds in sorghum have been shown to help prevent oxidative stress,
regulate inflammation and strengthen the cardiovascular system.

Conclusion. Sorghum bicolor L. is a promising crop for use in phytotherapy due to its antioxidant, anti-inflammatory and
cardioprotective properties. Due to its unique chemical composition, it can be considered as a promising ingredient for the creation of
functional foods and phytotherapeutic products. Further research could expand the use of sorghum in nutrition and dietetics.

Key words: Sorghum bicolor L., phytotherapy, biologically active substances, antioxidants, polyphenols, anti-diabetic properties,
alternative medicine, functional foods.

Ceéimnana CTOJIAAP

KaHOuOam  CilbCbKO2OCHOOAPCHKUX —HAYK, O00yeHm, 3aeidysau Kageopu mexHoNo2ill y POCIUHHUYME,
Tonicoku HayionanvHull yrigepcumem, 6yive. Cmaput, 7, m. Kumomup, Yrpaina, 10008 (svitlana-stoliar@ukr.net)
ORCID: 0000-0001-5925-2008

SCOPUS: 57892448200

Oxcana TPEMBII[bKA

KaHOUOam CilbCbKO2OCNO0apChKuX HAYK, OoyeHm Kagheopu IpyHmMosHascmea ma 3semiepoocmea, llonicvkuil
HayionanvHuil yrigepcumem, Oynve. Cmapuil, 7, m. Kumomup, Yrpaina, 10008 (ksyusha.trembitskaya@gmail.com)
ORCID: 0000-0003-1152-0215

biomiorpagiunmit  ommc  crarri:  Cromsp C., Tpembimpka O. (2025). ®iToTepaneBTHIHUHA
moreHmian  3epua Sorghum Bicolor L. (ommsim miteparypm). @imomepanis. Yaconuc, 2, 151-160,

doi: https://doi.org/10.32782/2522-9680-2025-2-151

®ITOTEPAIIEBTUYHHUI MOTEHIIAJI 3EPHA SORGHUM BICOLOR L.

Axmyansnicms. Y cyuacniti pimomepanii 3pocmae inmepec 00 6UKOPUCMAHHI POCIUH 13 Oa2amum XiMIUHUM CKAAOOM i NIKY6a1b-
numu enacmusocmamu. Copeo 3eprose (Sorghum bicolor L.) supiznacmucsa 6UCOKUM 6MICTNIOM AHMUOKCUOAHMIB, 30KpeMda NONIPeHoNis
ma iHwux OioNo2IUHO AKMUBHUX CROIYK, W0 3abe3neyye 1020 3HauHul mepanesmuynutl nomenyiar. OOHAK, HE36AHCAIOUU HA YUCTIEHH]
HAYKOGI OaHI NPO XIMIUHULL CKIIAO COP20, 1020 3ACMOCYBAHHA Y NPOGinakmuyi 1l NiKYEAHHI XPOHIYHUX 3AX60PI06AHb 00CT HeOOOYiHeHe.

© S. Stoliar, O. Trembitska 151 =



Bionoria. Papmauin

Mema oocnioicennsn — naykoge o0Ipyumyeanis nepcnekmus guxopucmanns Sorghum bicolor L. y npoghinaxmuyi ma nixyeanui
XPOHIUHUX 3aX80PIOBAHb, Yepe3 BUBHEHHs 11020 XIMIUH020 CKAAdY, PapMakonociunoi akmueHocmi ma mepanesmuyno20 NOMenyiany.

Mamepian i memoou. I[Iposedeno o2nsio Haykosoi nimepamypu 3 eukopucmanusim 6az oanux “Scopus”, “Web of Science” ma
“Google Scholar”. 30iticneno ananiz nyoaixayii 3a ocmanni 10 poxis, y AKUX 8Uc8imaeHo XiMiunuil ckaaod, PapmMakono2iumi eracmu-

8ocmi ma YHKYIOHANbHI MONCIUBOCE COPZO.

Pesynomamu docnioscennsn. Copeo xapakmepuzyemocs 6azamum cKaaoom QeHonrbHuxX KUcion, ak-om (epynoea, 2aiosd, 6aHii-
HO8a, AKI 60100110Mb AHMUOKCUOAHMHUMU MA NPOMUZANATLHUMY 81ACIMUBOCMAMY. BMicm Xapuoeux 6010KOH | HUSbKUL TIKeMIYHULl
iHOeKC pobasimb copao YiHHuM 015 Ar0dell i3 0iabemom i MemaboniuHuM CUHOPOMOM. JJo8edeHO, ujo nonigheHoNbHI CHOTYKU COPeo CRpU-
AIOMb 3aN00I2AHHIO OKUCHIOBAILHOMY CMPECY, pe2yayii 3anaibHuxX npoyecis i 3MIYHEeHHIO Cepyeso-CYOUHHOL CUCTneMU.

Bucnoeok. Sorghum bicolor L. € nepcnexmu6Hnoio Kynonmyporo 05t UKOpUCHAHHA Y imomepanii 3a605Ku c80iM AHMUOKCUOAHN-
HUM, NPOMU3ANATLHUM | KAPOIONPOMEKMOPHUM 81ACMUBOCTIAM. 3a80AKU CBOEMY VHIKATLHOMY XIMIUHOMY CKAAOY MOdce pO321A0a-
MUcst SIK NePCnekmueHuil iHepedienm OJisi CMEOPEHHs YHKYIOHANbHUX XAPUOSUX NPOOYKMIE | (himomepaneemuiunux npenapamis.
Tlooanvuui 00CiONHCeH A MONCYIMb POIUUPUINLU 3ACTNOCYBAHHSL COP2O 8 HYMPUYIonoz2ii ma 0iemonoaii.

Knrwuoei cnosa: Sorghum bicolor L., pimomepanis, 6iono2iuno axmueni peuosunu, aHmuoKCuOanmu, noxigenonu, anmuoiade-
MUYHI 6IACMUBOCMI, HeMPAOUYITIHA MEOUYUHA, (DYHKYIOHATbHT RPOOYKMU XAPYY8AHHSL.

Introduction. Actuality. Modern medicine and
pharmacy are increasingly turning to phytotherapy as a
source of effective, safe and environmentally acceptable
methods of disease prevention and treatment. Against
the backdrop of the global increase in chronic diseases
such as metabolic syndrome, cardiovascular disease,
diabetes, and the search for alternatives to synthetic
drugs, rare crops rich in biologically active substances
deserve special attention. In this context, Sorghum
bicolor L. (grain sorghum) opens up new opportunities
for phytotherapy due to its unique properties (Cardoso et
al., 2017; Birhanu, 2021; Khoddami et al., 2023).

Sorghum bicolor L. is characterized by a high con-
centration of polyphenolic compounds, in particular fla-
vonoids, tannins and anthocyanins, which have a pro-
nounced antioxidant, anti-inflammatory and anti-diabetic
effect (Ofosu et al., 2020). For example, sorghum antho-
cyanins demonstrate antioxidant activity with an ICso of
5,4-7,2 pg/ml, which contributes to its effectiveness in
preventing oxidative stress. In addition, the high content
of dietary fiber (up to 6,3 g/100 g of product) improves
gastrointestinal function and reduces the risk of cardio-
vascular disease. An important aspect is that sorghum
does not contain gluten, which makes it safe for people
with celiac disease or gluten sensitivity (Cardoso et al.,
2017; Hong et al., 2020; Mohamed et al., 2022).

Despite numerous scientific data on the chemical
composition and biological activity of sorghum, its role
in phytotherapy is still underestimated. The study of
this issue indicates a significant interest of scientists in
the phytotherapeutic potential of Sorghum bicolor L. In
particular, the study by Jingwen Xu confirms that Sor-
ghum bicolor L. grain is a valuable source of phenolic
compounds, in particular ferulic, gallic, vanillic acids,
luteolin, apigenin and 3-deoxyanthocyanidins (3-DXA).
These bioactive components have antioxidant, anti-in-
flammatory, antiproliferative, antidiabetic and anti-
atherogenic activity, which justifies the prospects of
using sorghum in herbal medicine. Due to the ability of
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these compounds to neutralize oxidative stress, regulate
inflammatory processes and inhibit pathological cell
proliferation, sorghum can be considered as a functional
ingredient in the development of herbal medicines and
dietary supplements for the prevention of cardiovascu-
lar, metabolic and oncological diseases (Xu et al., 2018).

JK.P. Vanamala highlights that Sorghum bicolor L.
grain contains a significant amount of bioactive com-
pounds, in particular phenolic acids and flavonoids,
which exhibit antioxidant, anti-inflammatory and antican-
cer activity. The high concentration of these compounds,
especially in lignocellulosic biomass, opens up prospects
for the use of sorghum in herbal medicine for the preven-
tion and maintenance therapy of chronic diseases, includ-
ing colorectal cancer. A review of scientific data confirms
that sorghum phytochemical components can play an
important role in reducing inflammation and oxidative
stress, which are key factors in the development of cancer
and metabolic pathologies. This substantiates the feasibil-
ity of further research on the extraction of sorghum bioac-
tive substances and their integration into phytotherapeutic
preparations. (Vanamala et al., 2018).

Linda Dykes emphasizes that sorghum is a rich source
of phytochemicals, the content of which largely depends
on the plant genotype. The main bioactive components
of sorghum include phenolic acids, flavonoids, condensed
tannins, polycosanols, phytosterols, stilbenes, and phe-
nolamides. The largest amount of these compounds is
contained in the bran fraction, which leads to high anti-
oxidant, anti-inflammatory and metabolic activity of sor-
ghum. According to research, sorghum phytochemicals
have demonstrated anti-diabetic, hypolipidemic (choles-
terol-lowering), anti-inflammatory and anti-tumor proper-
ties, making this crop promising for use in herbal medi-
cine and nutrition (Dykes, 2019).

A study by Hee-Sop Lee confirms that sorghum bran
with a high polyphenol content (genotypes PI570481,
SC84, Sumac) may be promising for the prevention of
obesity. The extracts of these genotypes reduced lipid accu-
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mulation, inhibited adipogenesis, lipogenesis, oxidative
stress (ROS) and MAPK signaling pathways in 3T3-L1 fat
cells, indicating their anti-adipogenic activity. The results
obtained indicate the potential use of sorghum bran with a
high polyphenol content in phytotherapy to prevent meta-
bolic disorders associated with obesity (Lee et al., 2022)

In view of this, there is a need to scientifically sub-
stantiate the phytotherapeutic potential of Sorghum
bicolor L., in particular its antioxidant, cardioprotec-
tive and antidiabetic properties, in order to create new
functional foods, dietary supplements and medicines.
A comprehensive study of this crop in the context of
its role in the prevention and treatment of chronic dis-
eases is important for the development of modern herbal
medicine and opens up prospects for the introduction of
environmentally friendly and highly effective methods
of public health improvement.

The aim — is to scientifically substantiate the pros-
pects for the use of Sorghum bicolor L. (grain sorghum)
in the prevention and treatment of diseases by analyz-
ing its chemical composition, pharmacological activity
and therapeutic potential. In the framework of this study,
based on the literature data, it was provided:

— studying the chemical composition of grain sor-
ghum, the content of minerals, vitamins, amino acid
composition of proteins, concentration of phenolic acids
that ensure their biological activity;

— assessment of pharmacological properties (antiox-
idant, antidiabetic, anti-inflammatory, cardioprotective);

— determination of the current areas of application
of Sorghum bicolor L. in phytotherapy and creation of
functional foods, dietary supplements and medicines.

Thus, the purpose of the article is to form a scientific
basis for the introduction of this culture into the practice of
preventive medicine, nutrition and alternative therapies.

Materials and methods of the research. A review
of the literature is presented. To prepare this review
article, modern methods of analyzing scientific litera-
ture and data were used. At the same time, a systematic
search and analysis of publications in databases such as
Scopus, Web of Science, and Google Scholar was car-
ried out. The main attention is paid to the works of the
last 10 years, which cover the chemical composition,
pharmacological properties and therapeutic potential of
Sorghum bicolor L.

The review includes original studies, meta-analyses,
systematic reviews, patents and monographs related
to antioxidant, antidiabetic, cardioprotective and other
properties of grain sorghum. The sources were selected
using the following keywords: Sorghum bicolor L., anti-
oxidants, phytotherapy, prevention of chronic diseases,
polyphenols, gluten.
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The data obtained were systematized and analyzed
using the methods of comparison and generalization.
The results of experimental and clinical studies con-
firming the effectiveness of Sorghum bicolor L. in the
prevention and treatment of chronic diseases were also
taken into account.

Research results and discussion. Sorghum (Sor-
ghum bicolor L.), one of the oldest cereal crops in the
Poaceae family, is a globally important crop due to its
versatility and high nutritional value. Originally from
subtropical Africa, sorghum has spread to all continents,
becoming the main source of food for millions of people,
especially in arid regions such as South Africa and Asia,
Latin America, Australia (Teferra & Awika, 2019). Its
unique ability to withstand extreme climatic conditions,
including drought, heat and low soil fertility, makes sor-
ghum not only a strategic food crop, but also a compo-
nent of global food security (Mbulwe & Ajayi, 2020).

Sorghum belongs to the kingdom Plantae, order
Angiosperms and Monocotyledon, family Poaceae, sub-
family Panicoideae, tribe Andropogoneae, suborder Sac-
charinae, genus Sorghum, species Sorghum bicolor L.
(Hariprasanna & Patil, 2015).

Sorghumis characterized by high nutritional value com-
pared to other cereals due to its unique chemical composi-
tion. It contains proteins, fats, carbohydrates, non-starchy
polysaccharides, and a wide range of biologically active
compounds: B vitamins, fat-soluble vitamins (D, E, K),
trace elements (iron, zinc, magnesium) and macronutri-
ents (calcium, potassium). In addition, grain is a source
of non-nutritive biologically active substances, including
carotenoids and polyphenolic compounds, which provide
its high antioxidant activity (Waniska & Rooney, 2000;
Pontieri et al., 2022). According to studies (Chikara et al.,
2018), the biologically active components of sorghum
determine its antioxidant, anti-inflammatory and antitu-
mor activity, promote the neutralization of free radicals
and prevent the development of oxidative stress, which
makes this crop promising for use in functional nutrition
and herbal medicine (tables 1, 2, 3).

Table 1
Chemical composition of grain Sorghum bicolor L.

Indicator Content, %
Proteins 8-18
Fats 1-5
rboh tes (includin
Carbo ydsrtzrecshg cluding up to 80
Dietary fiber 4,5-6,5
Sugars 0,09-2,9

Table 1 shows the chemical composition of Sorghum
bicolor L., which makes it a promising ingredient for
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functional foods and medicines (Khalid et al., 2022). Pro-
teins (8—18%) contain essential amino acids that play an
important role in maintaining immunity and tissue repair,
which is critical in disease prevention (Khoddami et
al., 2023). Fats (1-5%) are low in saturated fatty acids,
which reduces the risk of cardiovascular disease, and
contain beneficial fat-soluble vitamins such as vitamin
E. Carbohydrates (up to 80%, including starch) provide a
long-lasting supply of energy, while sorghum’s low gly-
cemic index makes it valuable for people with diabetes
or metabolic syndrome (Martino et al., 2012). Dietary
fiber (4,5-6,5%) helps to normalize the gastrointestinal
tract, lowers blood cholesterol and supports the intestinal
microbiota, which is an important factor in strengthening
the immune system and preventing chronic diseases. Sug-
ars (0,09-2,9), although they contain a small amount of
natural monosaccharides, are an easily accessible source
of energy (Khoddami et al., 2023).

Thus, the components of sorghum, in particular the
high content of polyphenols and dietary fiber, enhance
its potential in phytotherapy. This opens up opportuni-
ties for its use in the treatment and prevention of meta-
bolic disorders, cardiovascular diseases and inflamma-
tory processes.

rus (146-300 mg/100 g) — is necessary for the formation
of bones and teeth, as well as for maintaining energy
metabolism in cells. Iron (1,6-4,5 mg/100 g) — contrib-
utes to hematopoiesis and prevention of anemia, espe-
cially important for women and children. Zinc (0,4-3,7
mg/100 g) — is critical for the functioning of the immune
system, wound healing and DNA synthesis. Manganese
(1,2-2,4 mg/100 g) — is involved in the metabolism of
carbohydrates and lipids, and also provides antioxidant
protection of cells. Sulfur (90-96 mg/100 g) — plays a
key role in the synthesis of proteins, enzymes and com-
pounds containing sulfur, such as glutathione, which is a
powerful antioxidant (Rajendran & Kandasamy, 2011).
Molybdenum (0,04-0,2 mg/100 g) — is important for
enzymatic processes, in particular for the metabolism of
sulfur-containing amino acids. Selenium (0,04 mg/100
g) — has antioxidant properties, helps prevent cancer and
supports thyroid function (Jing et al., 2008; Suganyadevi
etal., 2013). Cobalt (0,02 mg/100 g) — is a component of
vitamin B12, which is important for hematopoiesis and
nervous system functioning (Shegro et al., 2012; Espi-
tia-Hernandez et al., 2022).

In general, the rich mineral profile of sorghum grain
provides it with significant potential for maintaining
health and preventing various diseases. Particularly

Table 2 important is the presence of trace elements (selenium,
Mineral content in grain of Sorghum bicolor L. zinc, iron), which have a powerful antioxidant and
Indicator Content mg/100 g immunomodulatory effect, making sorghum promising
Potassium 220-530 in herbal medicine and functional food.
Calcium 0-12
Magnesium 90-250 Table 3
Phosphorus 146-300 Vitamin content in grain of Sorghum bicolor L.
Iron 1,6-4,5 Indicator Content mg/100 g
Copper 0,3-1,0 B1 (Thiamine) 0,36-0,39
Zinc 0,4-3,7 B2 (Riboflavin) 0,13
Sodium 5,5-16 B3 (Niacin) 3,77-4.,4
Manganese 1,224 BS5 (Pantothenic Acid) 1,18
Sulfur 90-96 B6 (Pyridoxine) 0,4-0,46
Molybdenum 0,04-0,2 C (Ascorbic Acid) 0,4-0,6
Selenium 0,04 E (Tocopherol) 0,8-1,02
Cobalt 0,02 H (Biotin) 0,02

The mineral content of Sorghum bicolor L. grain
demonstrates a rich mineral composition, which
emphasizes its value as a functional food product with
phytotherapeutic potential. In particular: potassium
(220530 mg/100 g) — supports the normal functioning
of the cardiovascular system and regulates water-salt
balance, which is key in the prevention of hypertension
and edema. Magnesium (90-250 mg/100 g) — plays an
important role in energy metabolism, nervous system
function and muscle contraction, and has anti-stress and
cardioprotective properties (Rao et al., 2018) Phospho-
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Such nutrients as vitamins are involved in the metabo-
lism of living organisms. Both a deficiency and an excess
of vitamins can lead to the development of dangerous
diseases. Sorghum grain contains both water-soluble and
fat-soluble vitamins. The water-soluble vitamins found
in sorghum grain include thiamine (B1), riboflavin (B2),
niacin (B3), pantothenic acid (B5), pyridoxine (B6), biotin
(H), and ascorbic acid (C). The fat-soluble vitamin present
is E (tocopherol) (Chhikara et al., 2018; USDA, 2019).

According to scientific research, thiamine, which
influences brain functions and higher nervous activity,
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protects the body from aging, and acts as an antioxi-
dant, is present in sorghum grain at a concentration of
0,36-0,39 mg/100 g (Chhikara et al., 2018).

Vitamin B2 is present in lower amounts than vita-
min B1, at 0,13 mg/100 g, but it plays a critical role
in the synthesis of enzymes involved in cellular respi-
ration and antioxidant defense. The highest concentra-
tion is found in vitamin B3 (“niacin” or “niacinamide”),
which contributes to the regulation of fat and carbo-
hydrate metabolism, supports skin health, the nervous
system, and the digestive tract, with levels in sorghum
grain ranging from 3,77 to 4,4 mg/100 g. Vitamin B5
(pantothenic acid), which is involved in the synthesis
of coenzyme A essential for fat and protein metabolism,
is present at 1,18 mg/100 g. Vitamin B6 (pyridoxine,
0,4-0,46 mg/100 g) is vital for amino acid metabolism
and neurotransmitter synthesis, impacting nervous sys-
tem function and immune responses (USDA, 2019).

Ascorbic acid is formed in the grain from the moment
of germination. It is a powerful antioxidant that pro-
motes collagen synthesis, supports the immune system
and increases iron absorption. Vitamin C contained in
grain and its processed products was 0,4—0,6 mg/100 g.
Vitamin H (biotin, 0,02 mg/100 g) — participates in the
metabolism of fats, proteins and carbohydrates, affects
skin and hair health (Cardoso et al., 2017).

The presence of fat-soluble vitamin E was found in
the grain in the amount of 0,8-1,02 mg/100 g, which
protects cell membranes from oxidative stress and pro-
motes cardiovascular health.

The presence of the fat-soluble vitamin E in sorghum
grain, at a concentration of 0,8—1,02 mg/100 g, ensures
protection of cellular membranes from oxidative stress
and supports cardiovascular health.

This vitamin profile makes Sorghum bicolor L. a val-
uable component of functional nutrition. The presence
of B vitamins, particularly thiamine, niacin, and pyri-
doxine, highlights its importance in maintaining energy
metabolism, nervous system function, and immunity.
Meanwhile, vitamins C and E, due to their antioxidant
properties, enhance the potential of sorghum for pre-
venting chronic diseases and supporting health under
oxidative stress conditions.

Sorghum bicolor L. is distinguished by its unique and
exceptionally rich phenolic composition, surpassing that
of other cereal crops and, in some cases, even fruits and
vegetables, depending on the genotype of the plant. The
primary phenolic compounds include phenolic acids,
3-deoxyanthocyanidins, and condensed tannins (Ofosu
et al., 2020; Olawole et al., 2019). Notably, the major-
ity of these phenolic compounds are concentrated in the
bran portion of the grain. Among the main flavonoids
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identified in sorghum grain, five anthocyanidins stand
out: apigenidin, apigenidin-5-glucoside, Iluteolinidin,
luteolinidin-5-glucoside, and 3-deoxyanthocyanidin.
These compounds not only contribute to the unique
organoleptic properties of sorghum but also play a sig-
nificant role in its biological activity, including antioxi-
dant, anti-inflammatory, and other therapeutic properties
(Pontieri et al., 2022). Another unique feature of sor-
ghum is that it is a naturally gluten-free grain, making it
a valuable source of nutrition for individuals with celiac
disease or gluten intolerance. Its applications cover a
wide range of products, including flakes, snacks, baked
goods, functional beverages, and other food innovations,
demonstrating its potential in creating both traditional
and specialized dietary products (Salazar-Lopez et al.,
2018; Sun et al., 2020).

It should be noted that sorghum is underutilized, but
it has great potential in the face of current global chal-
lenges, such as pandemics. Thanks to its rich chemical
composition, sorghum can become a strategic tool in
strengthening immunity, fighting chronic diseases and
maintaining public health in times of crisis. Its resistance
to unfavorable climatic conditions and low resource
requirements for cultivation are key to ensuring the cre-
ation of functional products with therapeutic effects.

The research on the pharmacological properties of
Sorghum bicolor L. opens up new horizons for the devel-
opment of effective drugs in traditional and modern med-
icine. Various biologically active components of this
plant have prospects in the treatment of inflammatory
processes, cardiovascular diseases, as well as in the fight
against oxidative stress, which helps reduce the risk of
developing chronic diseases (Paiva et al., 2015) (fig. 1).

Phenolic acids, which belong to the group of phe-
nolic compounds, are among the most important com-
ponents of sorghum in terms of their potential for health
promotion. In addition, sorghum is characterized by a
high concentration of phenolic acids, in particular fer-
ulic, gallic, and vanillic acids, which have antioxidant
and anti-inflammatory properties (Dykes et al., 2009).
Despite the high concentration of phytochemicals in this
grain and its importance as an important food crop, there
is currently a significant scientific gap in research on the
impact of sorghum consumption on human health, par-
ticularly in the context of its effect on pathogenic pro-
cesses such as inflammation (table 4).

Table 4 shows the content of phenolic acids in sor-
ghum, which varies within certain values for each of
them. Phenolic acids are a variety of biologically active
compounds that provide sorghum grain with antioxi-
dant, anti-inflammatory and other beneficial properties.
In addition, protocatechuic acid has the highest concen-
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Fig. 1. Amino acid composition of grain proteins Sorghum bicolor L.

Table 4

Concentration of phenolic acids in grain

of Sorghum bicolor L.
Phenolic acids Content mg/g
Vanillic 15,4-23,4
Gallic 14,8-21,5
p-Coumaric 41,9-71,9
Protocatechuic 150,3-178,2
Syringic 15,7-17,5
Ferulic 120,5-173,5

tration among the studied acids, with its content ranging
from 150,3 to 178,2 mg/g. This indicates its potential
for providing antioxidant protection of the body. Ferulic
acid ranks second in terms of content, with a concentra-
tion of 120,5 to 173,5 mg/g, which confirms its impor-
tance in maintaining health due to its anti-inflammatory
properties. Coumaric acid has a significant content rang-
ing from 41,9 to 71,9 mg/g, which can also have a signif-
icant effect on health. Others, such as vanillic, gallic, and
syringic acids, have lower acid content, but nevertheless
play an important role in the overall biochemical com-
position of sorghum (Dykes et al., 2009).

It should be noted that grain sorghum (Sorghum
bicolor L.) is a unique crop due to its rich chemical com-
position, which opens up wide opportunities for its use
in herbal medicine and alternative medicine. Due to its
high content of biologically active substances, the plant
has significant potential for the prevention and treatment
of various diseases (Salazar-Lopez et al., 2018) (fig. 2).
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Sorghum, as one of the most widely used cereals, has
significant potential in alternative medicine due to its
bioactive compounds, such as phytochemicals, antiox-
idants and anti-inflammatory components. Traditionally
used in folk healing practices, sorghum is gaining popu-
larity due to its medicinal properties, particularly in the
fight against inflammatory diseases, digestive disorders
and other pathologies.

In this regard, scientific research is increasingly focusing
on the possibility of using sorghum in alternative medicine
as a natural component for the prevention and treatment of
various diseases (Moustafa-Farag et al., 2020) (fig. 3).

Sorghum has the potential to become a basis for pro-
duction (Khalid et al., 2022):

— functional foods to prevent diabetes and obesity;

— natural antioxidant complexes to fight aging;
supplements to support immunity, detoxify sub-
stances and improve digestion.

Sorghum is an environmentally friendly crop that can
be grown with minimal pesticide use due to its natural
resistance to pests and diseases. This is in line with cur-
rent trends in herbal medicine and ecological medicine,
which are focused on reducing the chemical burden on
the human body. The use of sorghum in functional foods
and herbal remedies contributes to the concept of healthy
eating and improves the quality of life by helping to pre-
vent chronic diseases, improve digestion and strengthen
the immune system. Given its beneficial properties, sor-
ghum can become a component in the creation of envi-
ronmentally friendly and effective health care products.
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Fig. 2. Therapeutic potential
of Sorghum bicolor L. in phytotherapy

Conclusions. So, let’s summarize the above:

1. Sorghum bicolor L. is a promising crop for use
in phytotherapy and functional foods due to its rich
chemical composition, including antioxidants such as
phenolic acids, vitamins, flavanoids, including antho-
cyanins and minerals. The components provide anti-
oxidant, anti-inflammatory, anti-diabetic and cardio-
protective properties of the culture.

2. The high concentration of phenolic acids, such as
ferulic, gallic and protocatechuic acids, helps prevent oxi-
dative stress and regulate inflammatory processes, which
makes sorghum an effective tool in the prevention of dis-
eases, including cardiovascular and metabolic diseases.

3. Due to the absence of gluten in its content, sor-
ghum is a valuable source of nutrition for people with
celiac disease and gluten sensitivity, and its dietary
fiber helps to normalize digestion, maintain the intes-
tinal microbiome and lower cholesterol levels.

4. Biologically active substances of sorghum, in
particular anthocyanins, flavonoids and tannins,

have significant therapeutic potential in the treat-
ment of inflammatory and neurodegenerative dis-
eases, as well as in the fight against aging and cancer.

5. The environmental sustainability of sorghum,
including its natural resistance to pests and diseases,
ensures minimal use of pesticides, which is in line
with modern environmental trends in herbal med-
icine and the creation of environmentally friendly
products.

6. Despite the significant potential of sorghum,
there is a scientific gap in research on its long-term
impact on human health and the mechanisms of
action of its biologically active components, which
requires further basic and clinical research.

7. The use of sorghum opens up opportunities for the
creation of innovative functional foods, dietary supple-
ments and herbal remedies aimed at preventing chronic
diseases, strengthening immunity and maintaining over-
all health.

These findings emphasize the importance of sor-
ghum as a multifunctional component for healthy
nutrition and herbal medicine, and outline areas for
further research to expand its use in the medical and
food industries.

Prospects for further research. Further research
on Sorghum bicolor L. as a promising crop for phyto-
therapy has a significant potential and can be directed
to the following aspects a detailed analysis of biolog-
ically active substances such as polyphenols (antho-
cyanins, flavonoids, tannins), as well as their quanti-
tative and qualitative composition depending on the
variety, hybrid and growing conditions, geographical
region and processing technology; experimental stud-
ies to investigate the mechanisms of action of biolog-
ically active sorghum compounds, in particular their
antioxidant, antidiabetic, anti-inflammatory and
cardioprotective activity; development of functional
foods, dietary supplements, and beverages based on
Sorghum bicolor L. for the prevention and treatment
of chronic diseases; assessment of the safety of long-

f-Decoctions and infusions based on "

sorghum grain are used in folk
medicine to cleanse the body, to
normalize the gastrointestinal tract prevent obesity.
and strengthen the immune system.
« Sorghum processed products (flour,
cereals, flakes, syrup, etc.) can be
used in therapeutic diets for celiac
patients due to its gluten-free
nature.

cholesterol

system.

P . TN
*Due to its low fat content and high
fiber concentration, sorghum helps
reduce excess

«Eating sorghum helps to reduce
levels,
beneficial for the cardiovascular

/-The fiber and antioxidants in
sorghum help to remove toxins and
heavy metals from the body, which
can be wused in detoxification
programs.

weight and

which is

Fig. 3. The use of Sorghum bicolor L. in alternative medicine
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term use of sorghum-based products, in particular in
case of diseases associated with allergies or sensitivity
to certain food components; studying the possibilities
of using Sorghum bicolor L. in the treatment of other
pathologies, such as neurodegenerative diseases and
cancer or autoimmune conditions, given the anti-in-

flammatory and antioxidant potential of the crop;
developing a nutrition program and prevention
strategies based on the use of sorghum products, tak-
ing into account the absence of gluten, which makes
this crop promising for people with celiac disease and
other gluten-related disorders.
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