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Abstract

Cichorium intybus L. (chicory), Asteraceae, is extensively
recognized for its historical and modern uses in healthcare,
agriculture, and dietary practices. This study highlights the
taxonomy, bioactive compounds, and therapeutic properties
of chicory. The species is rich in bioactive substances, such
as inulin, phenolic acids (e.g., chlorogenic and caffeic acids),
sesquiterpene lactones, and flavonoids (e.g., quercetin and
luteolin). These phytochemicals are key to free radical scav-
enging, inflammation-modulating compounds, hepatopro-
tective action, microbial growth inhibition, anthelmintic ac-
tion, and blood sugar regulation. Inulin serves as a prebiotic
fiber, promoting gut health and metabolic regulation, while
phenolic acids exhibit potent antioxidant and anticancer ac-
tivities. Sesquiterpene lactones contribute to anti-inflamma-
tory and antimicrobial effects, whereas flavonoids enhance
the plant’s therapeutic potential by modulating key biologi-
cal pathways. Chicory’s pharmacological applications extend

to liver protection, glucose metabolism regulation, and immune modulation, underscoring its potential in managing
chronic diseases. Despite its extensive therapeutic profile, further clinical studies are necessary to confirm its efficacy,
establish optimal dosages, and explore its long-term safety. This work supports the integration of chicory into functional
foods and pharmaceutical formulations, leveraging its diverse health benefits to address global health challenges.
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INTRODUCTION

Cichorium intybus L., widely recognized globally by
the name chicory, this plant is a member of the Aster-
aceae family. Due to its exceptional significance span-
ning centuries, this plant holds a prominent position
in traditional medicine and various industries such as
culinary arts and agriculture [1]. The ancient Egyptians
recognized its benefits in blood purification, treat-
ment of liver disorders, and as an adjunct in digestive
ailments [2]. On the other hand, during classical an-
tiquity, renowned Greek and Roman scholars utilized
chicory as an anti-inflammatory agent and for treating
skin diseases and gastrointestinal issues. Examination
of chicory roots has highlighted their remarkable fib-
er content, comprising nearly 90% of the plant when
dried. European monographs note that chicory root
has been traditionally utilized to ease symptoms as-

sociated with mild digestive issues, including bloating
and sluggish digestion, as well as to address tempo-
rary appetite loss. Renowned for its striking blue flow-
ers and sturdy root system, chicory is also valued for its
remarkable adaptability to diverse environmental con-
ditions [3]. Chicory is a perennial plant characterized
by a branched stem structure and can grow to a height
ranging from 30 to 150 cm. It often thrives in open
fields and along roadsides for its sake high Resistance
to water scarcity and poor soil conditions. The plant
develops a strong, fleshy root that penetrates deep
into the soil, measuring as long as 75 cm and plays a
crucial role in nutrient storage. Its basal leaves, meas-
uring 15-30 cm in length, resemble dandelion leaves
and contain a milky sap, a characteristic feature of this
plant family. The young leaves are edible and possess
a slightly bitter taste as a result of the availability of
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sesquiterpene lactones. The flowers are typically light
blue, although white and pink variations occasionally
occur. Each flower head has a diameter of 2-4 cm. The
flowers open in the morning and close in the after-
noon, responding to sunlight. Chicory usually blooms
from late summer to early autumn (June to October in
temperate climates), with pollination carried out by in-
sects such as bees and butterflies [4,5].

Figure 1. Botanical ilustration of chicory.

Chemical composition

Chicory is a plant species rich in phytochemicals that
are of exceptional importance for maintaining proper
physiological functions. Inulin is one of the primary
compounds present in the plant, along with others
such as phenolic compounds (caffeic acid, chlorogenic
acid, and chicoric acid), sesquiterpene lactones (8-de-
oxylactucin, lactucopicrin, lactucin), and flavonoids
(luteolin, quercetin, and kaempferol). The plant is also
a provider of vital vitamins, including vitamin C and
vitamin K, together with minerals including calcium,
potassium, and magnesium, which play a key role in
overall health. Additionally, minor components such
as alkaloids, saponins, tannins, and sterols, including
B-sitosterol, further enhance its nutritional and thera-
peutic value [6,7].

INULIN

Inulin is a natural polysaccharide and one of the most
significant bioactive components found in chicory. It is
a fructooligosaccharide composed of linear chains of
fructose units ending with a single glucose molecule,

characterized by -(2,1) bonds. These connections pro-
vide inulin with its distinctive structure and physiologi-
cal characteristics, allowing it to resist breakdown by
digestive enzymes and saliva in the human small intes-
tine. The majority of fructans classified as inulin types
typically have an average degree of polymerization be-
tween 10 and 12, with chain lengths varying from 2 to
60 units in their molecular distribution [8].
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Figure 2. Structure of inulin.

Inulin serves as the primary storage carbohydrate in
chicory root, accounting for approximately 40-60% of
the root’s dry weight. This compound has gained con-
siderable attention in nutrition and medicine due to its
prebiotic properties, low caloric value, and functional
applications in the food industry. As a prebiotic, inulin
selectively promotes the proliferation of advantageous
gut microbes, including bifidobacteria and lactobacilli
while inhibiting the proliferation of pathogenic micro-
organisms. It resists digestion in the upper part of the
digestive system and reaches the colon unchanged,
where it undergoes fermentation through the action
of intestinal microbiota. This breakdown activity results
in the formation of short-chain fatty acids (SCFAs), such
as acetate, propionate, and butyrate, which contribute
to improved gut health, enhanced immune function,
and a lower likelihood of developing colorectal cancer
[9]. The multiple hydroxyl (-OH) groups in inulin’s struc-
ture enhance its hydrophilic nature, contributing to its
solubility and water-binding capacity. Furthermore,
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the presence of a terminal glucose unit and a fructose-
based backbone defines its caloric value and function-
al role as a low-calorie sugar substitute. The unique
structural properties of chicory-derived inulin make it
a multifunctional dietary fiber with applications in nu-
trition, health, and food technology [10].

Phenolic compounds

Phenolic compounds comprise a varied category of
secondary metabolites distinguished by the existence
of one or more hydroxyl groups (-OH) bonded to an
aromatic benzene ring. This fundamental structure
allows for significant chemical diversity, as variations
in the quantity and arrangement of hydroxyl groups
along with substitutions such as methoxy, glycosyl,
or acyl groups, create different subclasses of phenols,
including simple phenols, phenolic acids, flavonoids,
tannins, lignans, and stilbenes. Their structural variabil-
ity determines their physical, chemical, and biological
properties. Chicory serves as an abundant source of
biologically active phenolic substances, particularly
caffeic acid, chlorogenic acid, and chicoric acid, which
significantly aid in its health benefits and therapeutic
potential. Phenolic acids, such as caffeic and chloro-
genic acids, are defined by a carboxylic acid functional
group linked to the phenolic ring, commonly derived
from benzoic or cinnamic acid [11]. These phenolic ac-
ids are secondary metabolites that play a key role in
plant defense mechanisms and offer numerous biolog-
ical functions, such as antioxidant, anti-inflammatory,
and antimicrobial attributes making chicory a valu-
able plant for various applications. Caffeic acid, a hy-
droxycinnamic acid widely found in chicory roots and
leaves, has a structure made up of a phenolic ring and
an acrylic side chain. This unique structure enables it
to effectively scavenge free radicals, contributing to its
potent antioxidant activity [12].

Figure 3. Structure of caffeic acid.

Chlorogenic acid is a phenolic compound classified as
a derivative of hydroxycinnamic acid, characterized by
an ester bond between caffeic acid and quinic acid. Its
molecular structure consists of a phenolic ring with
hydroxyl groups, which contribute to its antioxidant
properties, and a carboxyl group derived from quinic
acid, enhancing its solubility and bioactivity. The hy-
droxyl groups on the phenolic structure allow chloro-
genic acid to provide hydrogen atoms that neutralize
free radicals, making it an effective antioxidant.

Chlorogenic acid is among the most plentiful phe-
nolic compounds in chicory and is essential for the
plant’s bitter taste, with particularly high concentra-
tions found in the root. It is a potent antioxidant, re-
nowned for its ability to chelate metal ions and pre-
vent lipid peroxidation [13].
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Figure 4. Structure of chlorogenic acid.

Chicoric acid, a dicaffeoyl derivative of tartaric acid, is a
significant phenolic compound predominantly located
in chicory leaves. Structurally, it comprises two caffeic
acid groups esterified to a central tartaric acid mol-
ecule, which imparts potent antioxidant properties.
Chicoric acid is recognized for its capacity to neutral-
ize free radicals and lower oxidative stress, making it
valuable in preventing cell damage caused by oxida-
tive stress [14].
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Figure 5. Structure of chicoric acid.

Sesquiterpene lactones

Sesquiterpene lactones represent a category of bio-
active compounds primarily located within the Aster-
aceae family, including chicory. These compounds,
particularly lactucin, lactucopicrin, and 8-deoxylac-
tucin, contribute to the characteristic bitterness of
chicory and demonstrate a range of pharmacological
activities, including analgesic, anti-inflammatory, anti-
oxidant, and antimicrobial properties. Biosynthetically
derived from the mevalonate pathway, sesquiterpene
lactones in chicory serve an essential function in the
plant’s protective measures and hold significant thera-
peutic potential for human health. Lactucin is a bitter
sesquiterpene lactone with a core structure compris-
ing a lactone ring fused to a sesquiterpene backbone.
Found in the roots and leaves of chicory, lactucin is re-
nowned for its analgesic and sedative properties. Stud-
ies suggest that lactucin exerts its effects by modulat-
ing the central nervous system, particularly through
interactions with opioid receptors, thereby alleviating
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pain. Lactucopicrin, a derivative of lactucin, is one of
the most bitter sesquiterpene lactones in chicory. Its
bitterness is associated with its structural features, in-
cluding an esterified lactone group, which enhances its
bioactivity. Lactucopicrin is primarily recognized for its
anti-inflammatory and antioxidant activities. 8-Deoxy-
lactucin, another prominent sesquiterpene lactone in
chicory, shares structural similarities with lactucin but
lacks a hydroxyl group at the eighth carbon position,
giving it distinct biological properties. This compound
has demonstrated significant anti-inflammatory and
analgesic activities [15,16,171].

Flavonoids

Flavonoids are among the most prevalent secondary
metabolites found in plants, and chicory is a signifi-
cant source of these compounds. Flavonoids belong to
a category of polyphenolic substances characterized
by a core structure based on a 15-carbon skeleton,
composed of two aromatic rings (A and B) linked by
a three-carbon chain that creates a heterocyclic pyran
ring (C). This structure, denoted as C6-C3-C6, under-
pins their diverse chemical properties and biological
activities. Variations in hydroxylation, methoxylation,
glycosylation, and conjugation patterns on the A, B,
and C rings lead to different flavonoid subclasses, in-
cluding flavones, flavonols, flavanones, flavanols, an-
thocyanins, and isoflavonoids. The A-ring, derived from
the acetate pathway, typically contains hydroxyl or
methoxy groups that contribute to antioxidant activ-
ity. The B-ring, originating from the shikimate pathway,
is crucial for interactions with enzymes and proteins,
underlying the inflammation-reducing and anticancer
qualities of flavonoids. The degree of saturation of the
C-ring and the binding position of the B-ring further
define the subclass and influence bioactivity. Among
the flavonoids present in chicory, luteolin, quercetin,
and kaempferol stand out for their diverse pharmaco-
logical characteristics, such as inflammation-reducing,
free radical scavenger, cancer-preventive, and heart-
protective effects. These flavonoids are derived from
the phenylpropanoid pathway and contribute to the
plant’s protective responses [18]. Luteolin, a yellow
crystalline flavonoid part of the flavone subclass, is
commonly located in the leaves and flowers of chicory.
Structurally, it features a hydroxylated B-ring, which is
critical for its potent antioxidant activity. Quercetin,
a flavonol with a distinct hydroxylated framework, is
another prominent flavonoid in chicory. Known for its
strong antioxidant capacity, quercetin neutralizes free
radicals and enhances the activity of endogenous anti-
oxidant enzymes [19].
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Figure 6. Structure of quercetin.

PHARMACOLOGICAL ACTIVITY

Antimicrobial activity

Antibacterial activity has been extensively studied,
highlighting chicory’s effectiveness as a natural patho-
gen inhibitor against various pathogenic bacteria. This
activity is associated with its rich content of biochemi-
cal agents, such as phenolic acids, flavonoids, sesquit-
erpene lactones, and inulin. Phenolic acids such as
caffeic and chlorogenic acids play a critical role in dis-
rupting bacterial cell walls and membrane structures,
leading to increased permeability and eventual apop-
tosis [20]. Flavonoids like quercetin and luteolin have
been shown to inhibit bacterial enzymes and proteins
essential for cell replication and metabolism, thereby
exhibiting bacteriostatic effects [21]. Chicory exhibits
antibacterial activity against a range of bacteria, in-
cluding both Gram-positive and Gram-negative strains.
Studies have demonstrated its effectiveness against
common Gram-positive bacteria, like Staphylococcus
aureus and Bacillus subtilis, along with Gram-negative
pathogens, such as Escherichia coli and Pseudomonas
aeruginosa [22]. This broad-spectrum activity is par-
ticularly significant given the increasing resistance of
bacteria to synthetic antibiotics. Sesquiterpene lac-
tones, such as lactucin and lactucopicrin, are believed
to contribute to this antimicrobial potential by disrupt-
ing bacterial membrane integrity and interfering with
DNA replication processes [23]. Phenolic compounds
also act as antioxidants, reducing oxidative stress in
tissues and indirectly enhancing the immune response
to bacterial infections. Additionally, inulin, a prebiotic
fiber predominantly found in chicory roots, supports
the growth of beneficial gut bacteria, further enhanc-
ing its role in combating bacterial pathogens.

Anthelmintic activity

The anthelmintic activity of chicory has received con-
siderable attention owing to its capability as a natu-
ral remedy against parasitic nematode infections. This
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activity is ascribed to multiple bioactive substances
found in chicory, including sesquiterpene lactones,
phenolic acids, flavonoids, and inulin, which collec-
tively disrupt the life cycle and physiological processes
of helminths. Sesquiterpene lactones, such as lactucin
and lactucopicrin, are particularly notable for their
toxic effects on parasitic worms, including disruption
of their neuromuscular systems and interference with
energy metabolism [24]. Studies have demonstrated
the efficacy of chicory against various gastrointestinal
nematodes, such as Haemonchus contortus, Trichos-
trongylus colubriformis, and Teladorsagia circumcincta,
which are major parasites affecting grazing livestock.
The bioactive compounds in chicory act by damaging
the nematode cuticle, reducing their motility, and im-
pairing their ability to infect host tissues. Furthermore,
the antiparasitic effects are enhanced when chicory is
included in the diet, as its secondary metabolites re-
main active in the gastrointestinal tract, contributing
to a reduction in worm burden [25]. In addition to its
direct effects on adult helminths, chicory has been
shown to disrupt the reproductive systems of parasites.
The bioactive compounds in chicory reduce the fertil-
ity of female nematodes and inhibit the development
of eggs and larvae, thereby decreasing environmen-
tal contamination and the risk of reinfection. Inulin, a
prebiotic fiber, also plays an indirect role by promoting
the growth of beneficial gut microbiota. This supports
the host’s immune response, further aiding in the con-
trol of parasitic infections [26]. Promising results from
studies on chicory’s role in treating parasitic infections
underscore its high potential for application. However,
further research is needed to standardize dosing, op-
timize formulations, and assess long-term effects on
both humans and animals. Nevertheless, its natural
origin and multiple health benefits position chicory as
a valuable alternative or complement to conventional
anthelmintic drugs.

Hepatoprotective activity

The hepatoprotective activity of chicory is well-doc-
umented, making it a promising natural remedy for
liver diseases. The benefits of chicory are primarily due
to its diverse profile of biologically active substances,
including phenolic acids (like caffeic and chlorogenic
acid), sesquiterpene lactones (such as lactucopicrin
and lactucin), flavonoids, and inulin. These compounds
collectively exert antioxidants, inflammation reducers,
and effects that prevent apoptosis, which are essential
for reducing liver harm resulting from toxins, oxidative
pressure, and inflammation [27]. Chicory demonstrates
significant antioxidant activity, primarily through its
phenolic content. Compounds such as chlorogenic
acid neutralize free radicals, preventing lipid per-
oxidation and protecting the structural integrity of
hepatocyte membranes. This antioxidant effect pro-

tects the liver from oxidative stress induced by toxic
agents such as carbon tetrachloride (CCl4) and aceta-
minophen, known to cause severe liver injuries. The
flavonoids in chicory also enhance the role of endog-
enous enzymes with antioxidant properties, includ-
ing glutathione peroxidase (GSH-Px) and superoxide
dismutase (SOD), thereby bolstering the liver’s defense
system [28]. The inflammation-reducing effects of
chicory aid in its hepatoprotective impacts. Sesquiter-
pene lactones, such as lactucin, suppress the secretion
of pro-inflammatory cytokines such as IL-6 and TNF-q,
which are essential in liver inflammation and fibrosis.
By suppressing inflammatory signaling routes, like
NF-kB, chicory prevents the progression of long-term
liver diseases encompassing non-alcoholic fatty liver
disease (NAFLD) and alcoholic liver disease (ALD) [29].
Chicory’s hepatoprotective potential extends to its
ability to enhance liver detoxification. Inulin, a prebi-
otic fiber, promotes the growth of beneficial gut micro-
biota, which helps reduce endotoxins that may enter
the liver via the portal vein. This modulation of the gut-
hepatic link reduces liver inflammation and supports
liver regeneration. Furthermore, chicory extract has
been shown to regulate liver enzymes, like aspartate
transaminase (AST) and alanine transaminase (ALT), re-
storing their levels to reference ranges in cases of liver
injury [30]. Studies have also highlighted chicory’s role
in preventing fibrosis and cirrhosis, severe complica-
tions of chronic liver damage. Sesquiterpene lactones
and phenolic acids inhibit the activation of liver stel-
late cells, a primary factor in fibrosis, and reduce col-
lagen deposition in liver tissues. These effects suggest
that chicory not only protects the liver but may also
reverse damage at the cellular level [31]. Additionally,
chicory exhibits hepatoprotective effects against liver
injuries induced by drugs, chemotherapeutic agents,
and antibiotics. Its bioactive compounds mitigate mi-
tochondrial dysfunction and apoptosis in hepatocytes,
reducing the severity of drug-associated liver toxicity.
Despite its promising hepatoprotective properties, ad-
ditional clinical research is needed to set up optimal
dosages, formulations, and long-term safety. Never-
theless, chicory offers a natural and cost-effective alter-
native to synthetic hepatoprotective drugs, providing
multiple benefits for liver health. Its integration into
functional foods and nutritional products holds great
potential for preventing and managing liver diseases
across diverse populations [29].

Antidiabetic activity

The antidiabetic activity of chicory is well-researched,
demonstrating its capability as a natural therapeutic
agent for addressing diabetes and its associated is-
sues. Phytochemicals in chicory, such as inulin, phenol-
ic acids (like chlorogenic and caffeic acids), flavonoids
(quercetin and luteolin), sesquiterpene lactones, and
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other secondary metabolites, contribute to antihyper-
glycemic and antioxidant properties while enhancing
insulin sensitivity. These effects work together to regu-
late glucose metabolism, increase insulin sensitivity,
and prevent oxidative stress-induced cellular damage,
which are critical points for diabetes regulation [28].
Inulin, a prebiotic fiber abundantly found in chicory
roots, plays a key role in improving glucose metabo-
lism. It helps lower postprandial glucose levels by de-
laying the digestion and absorption of carbohydrates
in the intestines. Furthermore, inulin promotes the
growth of beneficial gut microbiota, which are known
to influence metabolic pathways and improve glucose
tolerance. By enhancing the gut microbiome, inulin
also supports the synthesis of short-chain fatty acids
(SCFAs), which modulate insulin secretion [32]. Phe-
nolic acids, particularly chlorogenic acid, are crucial
factors in the anti-diabetic effects of chicory. Chloro-
genic acid inhibits glucose-6-phosphatase, an enzyme
found in the liver involved in gluconeogenesis, thereby
reducing glucose production. It also increases glucose
uptake in peripheral tissues by regulating the expres-
sion of glucose transporter protein 4 (GLUT-4) [33].
Additionally, phenolic acids in chicory inhibit the en-
zymes d-amylase and a-glucosidase in the digestive
tract, slowing carbohydrate breakdown and absorp-
tion, which leads to better postprandial glucose con-
trol [30]. Flavonoids such as quercetin and luteolin fur-
ther enhance the antidiabetic potential of this plant.
These compounds improve insulin signaling by acti-
vating key pathways such as PI3K/Akt, which enhance
glucose absorption and glycogen formation in skeletal
muscle. They also exhibit strong antioxidant proper-
ties, reducing oxidative damage in pancreatic pB-cells
and preserving their function. This is significant since
oxidative stress is one of the main factors contribut-
ing to B-cell dysfunction and insulin resistance in dia-
betes [21]. Sesquiterpene lactones, a secondary set of
bioactive substances in chicory, aid in its antidiabetic
effects by modulating inflammatory pathways. Con-
tinuous mild inflammation is a notable trait of type 2
diabetes and compounds like lactucin and lactucopic-
rin have been shown to inhibit cytokines that promote
inflammation, including IL-6 and TNF-a. Through its
anti-inflammatory effects, chicory enhances insulin
sensitivity and prevents the progression of diabetes-
related complications [34]. Diabetes is often linked
to elevated levels of reactive oxygen species (ROS),
which may harm cellular structures, including proteins,
DNA, and lipids. The phenolic compounds in chicory
effectively neutralize ROS and regulate endogenous
enzymes with antioxidant properties, including GSH-
Px and SOD. This dual antioxidant mechanism helps
protect vital organs, including the liver, kidneys, and
pancreas, from diabetes-related damage [35]. In addi-
tion to glucose regulation, chicory offers protective ef-
fects against diabetes complications. For example, its

phenolic compounds exhibit vasodilatory effects and
improve endothelial function, which is beneficial in
preventing cardiovascular complications. Modulation
of lipid profiles through chicory, such as reducing LDL
cholesterol and triglycerides, also contributes to better
metabolic health [28].

Anti-inflammatory activity

The inflammation-reducing properties of chicory are
attributed to the phytochemicals present in this plant
species, particularly sesquiterpene lactones, phenolic
acids, and flavonoids. These compounds exert a syn-
ergistic effect to inhibit pro-inflammatory pathways,
reduce oxidative stress, and modulate the immune re-
sponse, making chicory a potential natural treatment
for multiple inflammatory disorders. Chronic inflam-
mation is a significant factor in many illnesses, such as
arthritis, cardiovascular disorders, nervous system de-
generative diseases, and diabetes. Chicory’s ability to
mitigate inflammatory processes positions it as a valu-
able therapeutic agent. Sesquiterpene lactones, like
lactucopicrin and lactucin, are among the most potent
anti-inflammatory compounds in chicory. These mol-
ecules suppress the activation of nuclear factor-kappa
B (NF-kB), an essential transcription factor involved in
the production of pro-inflammatory cytokines, includ-
ing interleukin-6 (IL-6), interleukin-1 beta (IL-1B) and
tumor necrosis factor-alpha (TNF-a). By suppressing
NF-kB signaling, sesquiterpene lactones help allevi-
ate inflammatory responses and prevent tissue dam-
age [36]. Phenolic acids also inhibit cyclooxygenase
(COX) enzymes, particularly COX-2, thereby reducing
the synthesis of pro-inflammatory prostaglandins. This
mechanism is similar to that of non-steroidal anti-in-
flammatory drugs (NSAIDs) but without the linked det-
rimental effects [28]. Flavonoids such as quercetin and
luteolin contribute to the anti-inflammatory activity
by modulating key signaling pathways, including mi-
togen-activated protein kinase (MAPK) and PI3K/Akt.
These mechanisms regulate the synthesis of cytokines
and chemokines as part of inflammation. Quercetin
and luteolin also support mast cell stability, which
stops the release of histamine and other inflammatory
agents, thereby reducing allergic and inflammatory re-
sponses [28].

Antioxidant activity

An imbalance between ROS and the body’s antioxi-
dant defenses leads to oxidative stress, which is a criti-
cal element in the pathogenesis of various diseases,
including diabetes, cardiovascular issues, cancer, and
neurodegenerative disorders. Chicory’s antioxidant
properties are primarily linked to its phenolic acids
(like caffeic and chlorogenic acids), flavonoids (such as
quercetin and luteolin), sesquiterpene lactones, and
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other secondary metabolites. Flavonoids in chicory, in-
cluding quercetin and luteolin, further contribute to its
antioxidant activity. These compounds not only scav-
enge ROS but also modulate important signaling path-
ways, including the pathway associated with nuclear
factor erythroid 2-related factor 2 (Nrf2), which con-
trols the expression of genes related to antioxidants
and detoxification. For instance, quercetin enhances
the expression of heme oxygenase-1 (HO-1), an en-
zyme that protects cells from oxidative damage, while
luteolin prevents the oxidation of DNA and proteins,
thereby preserving cellular integrity [28]. Sesquit-
erpene lactones, such as lactucin and lactucopicrin,
complement the antioxidant effects of phenolic acids
and flavonoids by reducing ROS formation and inhib-
iting the activation of pro-oxidative enzymes such as
NADPH oxidase. These lactones also mitigate oxidative
damage to mitochondria, the primary site of ROS pro-
duction, thereby improving energy balance and cellu-
lar sustainability. Numerous studies support the ability
to act as an antioxidant chicory both in laboratory and
in living organisms. Chicory extracts have demonstrat-
ed significant free radical scavenging activity in labora-
tory tests, such as the DPPH and ABTS assays. In animal
models, chicory supplementation reduces biomarkers
of oxidative stress, like malondialdehyde (MDA), and
increases levels of antioxidant enzymes. Although lim-
ited, studies in humans suggest that the antioxidant
compounds in chicory help reduce oxidative stress in
patients with metabolic disorders [37].

Anti-cancer activity

The most prevalent phytochemicals present in chicory
have demonstrated anti-cancer properties by modu-
lating crucial pathways associated with cancer de-
velopment, including cell growth and programmed
cell death, angiogenesis, and metastasis. The natural
bioactive components of chicory have shown poten-
tial in both laboratory and live organism research,
positioning it as a promising candidate for integrative
cancer therapy. Lactucin and lactucopicrin have a vi-
tal impact on the anticancer impacts of chicory. These
compounds induce cellular apoptosis in malignant
cells by stimulating intrinsic and extrinsic pathways
of apoptosis characterized by increased caspase ac-
tivity and mitochondrial dysfunction. Moreover, ses-
quiterpene lactones inhibit the nuclear factor-kappa B
(NF-kB) pathway, which is often overactive in cancer,
contributing to decreased expression of survival and
pro-inflammatory genes. Quercetin and luteolin en-
hance the anticancer properties of chicory through
their antioxidant, antiproliferative, and pro-apoptotic
activities. These compounds suppress key oncogenic
cellular signaling routes, such as the phosphoinositide
3-kinase/Akt (PI3K/Akt) and mitogen-activated protein
(MAP) kinase pathways, thereby reducing cancer cell

growth and promoting apoptosis. They also exhibit an-
ti-angiogenic effects by decreasing vascular endothe-
lial growth factor (VEGF), thereby disrupting neoplasm
blood vessel formation [38, 39].

CONCLUSION

Cichorium intybus is a crop recognized for its historical
significance in traditional healing and its present-day
applications in food and medical care. Its therapeu-
tic potential arises from significant biologically active
components, like sesquiterpene lactones, phenolic
acids, flavonoids, and inulin, which collectively con-
tribute to its anti-inflammatory, antioxidant, hepato-
protective, anthelmintic, antidiabetic, and anticancer
properties. The natural compounds in chicory act syn-
ergistically to modulate key biological pathways, such
as reducing oxidative stress, inhibiting inflammatory
mediators, enhancing digestive health, and strength-
ening immunity. These attributes make chicory a
valuable resource for avoiding and management of
long-term conditions, such as diabetes, heart-related
disorders, hepatological disorders, and malignancy. In
addition to its medicinal benefits, chicory holds signifi-
cant nutritional value, serving as a source of fiber, vita-
mins, and minerals. Despite its numerous advantages,
further clinical studies are required to confirm the effi-
cacy and protection of chicory-derived compounds in
human populations and to explore optimal dosages.
As interest in natural and sustainable remedies grows,
chicory possesses enormous potential for creating
functional foods and pharmaceutical items.
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Cichorium intybus L., Asteraceae: taksonomija, hemijski
sastav i farmakoloska aktivnost
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Cichorium intibus L. (cikorija) je viSegodisnja zeljasta biljka
iz porodice Asteraceae, Siroko poznata po tradicionalnoj
i savremenoj primeni u medicini, poljoprivredi i ishrani.
Ova studija potencira taksonomiju, hemijski sastav i far-
makoloske aktivnosti cikorije. Biljka je bogata bioaktivnim
jedinjenjima, ukljucujuci inulin, fenolne kiseline (npr. hloro-
genske i kafeinske kiseline), seskviterpenske laktone i flavo-
noide (npr. kvercetin i luteolin). Ove fitokemikalije su kljucne zbog svojih antioksidativnih, antiinflamatornih, hepatopro-
tektivnih, antimikrobnih, antihelmintickih i antidijabetickih svojstava. Inulin sluZi kao prebioticko vlakno, promovisuci
zdravlje creva i metabolicku regulaciju, dok fenolne kiseline pokazuju snazne antioksidativne i antikancerogene aktiv-
nosti. Seskviterpenski laktoni doprinose antiinflamatornim i antimikrobnim efektima, dok flavonoidi povecavaju tera-
peutski potencijal biljke modulacijom klju¢nih bioloskih puteva. Farmakoloska primena cikorije obuhvata zastitu jetre,
regulaciju metabolizma glukoze i imunolosku modulaciju, naglasavajuéi njen potencijal u hroni¢nim bolestima. Uprkos
sirokom terapijskom profilu, neophodne su dalje klinicke studije kako bi se potvrdila efikasnost, uspostavile optimalne
doze i istrazila dugorocna bezbednost. Ovaj rad podrzava integraciju cikorije u funkcionalnu hranu i farmaceutske for-
mulacije, koriste¢i njene razlicite zdravstvene prednosti za resavanje globalnih zdravstvenih izazova.

Kljucne redi: cikorija; inulin; fenolne komponente; seskviterpenski laktoni; farmakoloska aktivnost.



