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ABSTRACT

In the modern era, the exploration of herbal plants is required to sustain a healthy and
disease-free lifestyle by following the traditional medicine system and to develop novel
plant-based drugs for numerous therapeutic uses. Nature provides various therapeutic
agents in the form of this multipurpose and medicinal plant widely known as ‘Chicory’
(Cichorium intybus). It shows wide distribution (major geographic presence in Asia, South
Africa, and Europe) and has a rich history of use in folklore medicines. In different ethnic
medicine systems, folk healers use this herb to cure various ailments such as diabetes, liver
disorders, and others. Various parts of the plant contain a range of major phytochemicals
(inulin, esculin, flavonoids, phenolics, sesquiterpene lactones, caffeic acid, chicoric acid,
terpenoids, and vitamins) have potentially be identified and validated for some medicinal
purposes. In pharmacological studies, this plant exhibited wide arrays of medicinal
properties such as antimicrobial, anti-diabetic, hepatoprotective, antioxidant, etc. This
chapter focuses on the basic introduction of ethnic values of Cichorium intybus and its
possible remedial application for treating a vast number of ailments.

Keywords: Cichorium intybus, Chicory, Ethnomedicine, Phytochemicals.

INTRODUCTION

From ancient times, medicinal plants/herbs have played very important roles in various folk
practices (Shaikh et al., 2016). 70 - 80% of people have a firm reliance on ethnic or
traditional medicines where medicinal plants are potentially be used to accomplish their
foremost health care requirement (Ekor, 2014). In ethnomedicine, the folk healers use
either whole plants or parts of plants (leaves, fruits, stems, roots, etc.) for curing diseases.
The extraction and isolation of various therapeutic agents from medicinal herbs are
executed for the preparation of ‘herbal-based drugs’ (Kaisar et al., 2013). Approximately 20 -
30% of contemporary drugs have been derived from herbal plants, which are copiously used
in Indian traditional medication systems (Siwach et al., 2013). Cichorium intybus, commonly
known as ‘Chicory’ or ‘Kasni’ (belongs to Asteraceae family), is a small biennial or perennial,
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edible, aromatic and medicinal herb generally used as ‘ethnomedicine’ (Ghahraman, 1994;
Nandagopal and Ranjitha Kumari, 2007; Shaikh et al., 2016; Wu et al., 2018). Chicory is
widely distributed in Africa, Asia and Europe, and laden with a wide spectrum of bioactive
compounds (Liu et al., 2011, Dalar and Konczak, 2014; Wu et al., 2018). Most important
bioactive compounds or phytochemicals present in chicory exhibit medicinal properties are
inulin, esculin, flavonoids, tannins, polyphenols, coumarins, unsaturated sterols and volatile
compounds such as monoterpenes and sesquiterpenes (Nandagopal and Ranjitha Kumari,
2007; Abbas et al., 2014; Rezagholizadeh et al., 2016). Chicory is used to treat digestive and
hepatic disorders, as well as diabetes and inflammation. In modern research, the medicinal
value of this plants has widely accepted due to its several traits such as antioxidant
activities, hepatoprotective activities, anti-hyperglycemic activity, anti-inflammatory
activities, antibacterial and antifungal activities (Nishimura and Satoh, 2006; Ahmed et al.,
2008; Azay-Milhau et al., 2013; Xiao et al., 2013; Rezagholizadeh et al., 2016; Amer, 2018;
Khalaf et al., 2018). Moreover, these medicinal properties have widened the use of chicory
in phytotherapy and give the insight to explore other medicinal values with a specific
mechanism against the disease. Studies performed on chicory suggests that use of the plant
is safe, and plenty of clinical trials depicted the potential of this herb for postponing in the
commencement of diabetes (Nishimura et al., 2015), suppression of osteoarthritis (Olsen et
al., 2010) and prevention of cardiovascular ailments (Schumacher et al., 2011). On the basis
of applicability, the chicory can be categorized in following types such as (a) ‘industrial
chicory’ which can also be known as root chicory and employed for the huge production of
inulin and further as a substitute of coffee, (b) ‘Leaf chicory’, for human consumption as a
fresh salad or in cooked form and, (c) ‘forage chicory’ for animals/cattle feeding (Street et
al., 2013; Pefia-Espinoza et al.,, 2018). Phytochemicals showing potential for various
therapeutic uses are widely distributed in all the parts of plants, but mostly root part
contains very important content of effective phytochemicals (Bais and Ravishankar, 2001).
This review is focused on the traditional or ethnic values of this plant and to depict the
phytochemicals and to decode the role of this plant for different medicinal uses.

Ethnic Values

From the prehistoric era, plants have been used for several purposes and among all of them,
the use of chicory as foods and medicines prevailed (Street et al., 2013). In India there are
several traditional medication systems namely ‘Ayurveda’, ‘Siddha’ and ‘Unani’ (Panday et
al., 2013; Shaikh et al., 2016). The olden Indian scripture such as “Rig-Veda” could be
predicted to be as an ancient record of medicinal plants containing healing properties
(Rungsung et al., 2013). In Ayurvedic traditional medication system ‘Sushruta Samhita”
(Dalhancharya, 2009) and as well “Charak Samhita” illustrates the application of numerous
medicinal plants and their different parts for curing different infectious diseases (Gewali,
2008). In numerous traditions of the globe, particularly in South Africa and India, chicory has
been portrayed as multipurpose medicinal herb as this wonderful herb harbors different
pharmacological activities including hepatoprotective, anticancer, antibacterial, antifungal,
antiulcerogenic and anti-inflammatory activities (Nandagopal and Ranjitha Kumari, 2007;
Street et al., 2013; Dalar and Konczak, 2014). Different parts of plants namely leave, roots,
seeds and flowers are used in various folklore medicine systems in different parts of world
(Fig. 1). In traditional medication system of India, Cichorium intybus has been employed to
cure several ailments such as fever, jaundice, enlargement of liver and spleen, rheumatism
and gout (Mulabagal et al., 2009; Das et al., 2016). The seed parts mainly used in treating
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liver disorders including jaundice (Said, 1982; Ahmed et al., 2003) and the whole plant is
useful in diabetes (Pushparaj et al., 2007). Moreover, chicory is also used as a vegetable as it
exhibits tonic properties for liver and digestive tract (Chopra et al., 1958). The medicinal use
of Cichorium intybus L. traditionally in Iranian folk medicine is considered as an effective
blood purifier and possesses hepatoprotective property (Dorostghoal et al., 2019). In
Morocco, the herbal decoction of the chicory plant is used in kidney diseases and diabetes
(El-Hilaly et al., 2003). Chicory has been found to contain an elevated level of ‘inulin’ and
‘fructans’, and therefore employed to produce functional foods rich in fiber for providing
the beneficiary health effects (Kaur and Gupta, 2002, Pool-Zobel, 2005). The plant is also
used as a decoction or infusion for treating hemorrhoids and particularly the root decoction
showed therapeutic potential for treating epilepsy (Tabata et al., 1994; Dalar and Konczak,
2014). Moreover, the plant is also used as a sunscreen replacement (Dalar and Konczak,
2014).

Cichorium intybus (Chicory)

|

<— Ethno-medicinalvalues ——>

Leaves

Blood cleansing, High blood
pressure, antispasmodic,
hepatoprotective, jaundice, mild [ =
laxative, hypoglycemic, Wound
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Jaundice, liver enlargement,
gout, Rheumatism, Diabetes,
Diuretic, laxative, anti-
inflammatory, Cancer, kidney
stones

[ e

Seeds Flowers

Liver disorders Diarrhea

Figure 1. Different parts of Cichorium intybus and its medicinal uses in traditional
medicine system (Li et al., 2023).

Phytochemical constituents

Bioactive compounds found in plants are illustrated as ‘phytochemicals and these
compounds are widely distributed in all parts of plants. The modern research has wide
attention on these plant-based chemicals which can be the striking sources for preparing
different medicines and therefore may exhibit multiple and positive influences on overall
human health. Most of the phytochemicals are present in the form of secondary
metabolites, and broadly these can be categorized into three main groups such as phenolics,
alkaloids, and terpenes (Kennedy and Whitman, 2011). The important phytochemical
constituents of Cichorium intybus present in different plant parts are depicted in Table 1.
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Table 1. The phytochemical constituents in different parts of Cichorium intybus.

Plant Phyto-chemicals References
parts

1 | Leaves Hydroxycinnamic acids (gallic, protocatechuic,
caftaric, chlorogenic, caffeic and chicoric acids) | Rees and Harborne,
the flavonoids (luteolin 7-O | 1985; Llorach et al.,
glucuronide, apigenin, apigenin glucuronide, | 2004; Innocenti et al.,
apigenin 7-0 arabinoside, quercetin 3-O- | 2005; Rossetto et al,,
glucuronide, guercetin 3-O-galactoside, | 2005; Heimler et al.,
guercetin 3-O-rhamnoside, qguercetin | 2009; Sareedenchai and
malonyl glucoside, kaempferol 3-O-glucoside, Zidorn, 2010; Foster et
kaempferol 3-O-glucuronide, methyl quercetin | al., 2011; Ferioli and
glucuronide, kaempferol malonyl glucoside, | D’Antuono, 2012;
methyl quercetin glucoside, isorhamnetin 3-O- | Carazzone et al., 2013;
glucuronide and isorhamnetin); | Dalar and  Konczak,
the anthocyanins (cyaniding 3-O-glucoside, | 2014; Sinkovi¢, et al.,
cyanidin 3-O-rutinooside, pelargonidin 3-O- | 2015
glucoside, peonidin 3-0O-glucoside, malvidin 3-0O-
glucoside, cyanidin 3
malonylglucoside, delphinidin 3-O-(6” malonyl)-
glucoside, cyanidin 3-0-(6” malonyl)-glucoside,
pelargonidin, peonidin and malvidin),
sesquiterpene lactones (lactucin  (LAC), 8-
deoxylactucin (DOL), and lactucopicrin (LPIC)

2 | Roots Sesquiterpene lactones (lactucin, lactucopicrin, | Wealth of India, 1950;
8-deoxy lactucin, glycoside Picriside B, | Seto et al., 1988; Kirtikar
sonchuside A, cichoriosides, crepidiaside B, 11 | and Basu, 2006;
B, 13 dihydrolactucin and glycoside sonchuside | Nandagopal and Kumari,
C), flavonoids (quercetin 3 galactose) , inulin, | 2007; Pushparaj et al.,
phlobaphenes caffeic acid, chicoric acid, pectin, | 2007
fixed oils, cholin, fatty acids (generally palmitic
and linoleic), tannin and reducing sugar

3 | Seeds Triterpenoids (lupeol, friedelin, beta-sitosterol, | Atta-ur-Rahman et al,,
stigmasterol, betulinic acid, betulin, | 2008; Shaikh et al., 2010
betulinaldehyde, syringic acid, vanillic acid, 6,7-
dihydroxycoumarin, methyl-alpha-D-
galactopyranoside, cichoridiol and intybusoloid),
phlobaphenes, reducing sugars

4 | Flowers Saccharides, methoxycoumarin, cichorine, | Judzentiene and
flavonoids, essential oils, anthocyanins, lactucin, | Budiene, 2008; Shaikh et
intybin, and colourless crystalline glucoside al.,, 2010; Street et al.,

2013

All parts of plants such as leaves, stems, roots, fruits, flowers, and seeds encompass wide
arrays of phytochemicals and each specific part of the plant may contain phytoconstituents
having therapeutic potential against health-related disorders. The seeds of Cichorium
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intybus have already shown medicinal values and are known to be enriched with different
phytochemicals such as alkaloids, tannins, saponins, flavonoids, triterpenoids, fatty acids
and volatile oils (Nandagopal and Ranjitha Kumari, 2007). The seeds of chicory are rich in
triterpenoids cichoridiol and intybusoloid along with other known compounds such as
syringic acid, beta-sitosterol, lupeol, betulinic acid, sigmasterol, betunaldehyde and vanillic
acid  (Atta-ur-Rahman et al, 2008). The volatile compounds namely
octane, pentadecanone, hexadecane n-nanodecane, and pentasalicylate have also been
detected (JudZentiene, and Budiene, 2008).The root portion of the plant presents excellent
medicinal activities and various phytochemicals such as sesquiterpene lactones,
flavonoids (Kirtikar and Basu, 2006) and inulin (Pushparaj et al., 2007). Chicory leaves are
the finest sources of phytochemicals particularly ‘phenols’, biomolecules (vitamin A and C)
and as well some elements such as calcium, phosphorus and potassium (Mulabagal et al.,
2009; Katiyar et al.,, 2015). Cichorin, coumarins, esculetin, sesquiterpene lactones,
cichosterol (seco-sterol), lactucopicrin, 11,13-dihydrolactupicrin and cichoridiol were also
reported in leaves and root of chicory (Katiyar et al., 2015). The flower part of chicory also
contains numerous chemicals such as essential oils, saccharides, flavonoids and
methoxycoumarin cichorine (Judzentiene and Budiene, 2008), and furthermore the well-
known pigment namely ‘anthocyanins’ contribute in imparting the blue coloration of the
perianth (Norbak et al., 2002). Additionally, chicory is rich in chicoric acid that may improve
the immune system, avert inflammation and to some extent prevents bacterial infections
(Nayeemunnisa, 2009). Besides the presence of inulin, chicory also contains sesquiterpene
lactones, minerals and vitamins which give mild bitter taste and impart the property of
laxative (Chevallier, 1996; Katiyar et al., 2015).

Medicinal uses

Cichorium intybus used as a substitute of coffee bean and considered as most commonly
used herb in traditional medication system for curing several health-related disorders. The
interest has been increased in the exploration of plant-based drugs as the folk medicines are
the finest sources for deriving novel drugs (Abdallah, 2011). But, due to the inadequate
investigation and poor documentation of plants used in traditional medication system by
the folk healers, there is likely the loss of such ancient knowledge (ldrisi et al., 2010).
Therefore, the urgent need is aroused to screen the plants used as folk medicines and their
scientific validation for determining active principles through carrying out certain
experimental studies that may include isolation and characterization of phytoconstituents.
In recent researches, the interest has been augmented to find out natural antioxidants from
plants and their potential use in food or in medicines (Mehmood et al., 2012). Chicory has
been investigated in terms of medicinal values but still, further work is also required in the
sense of phytochemistry and as well pharmacology (Street et al., 2013). There are numerous
compounds that have been detected in extracted residues of several plant parts. The
potential application of chicory has been established as this plant has several medicinal
properties such as hepatoprotective activity, antioxidant activity, antimicrobial activity, anti-
diabetic activity, anti-inflammatory activity, anti-carcinogenic activity, analgesic activity, and
anti-malarial activity (Alshaghdali et al., 2024).

Antimicrobial Activity

Microorganisms show the resistance towards various antimicrobial drugs and make
themselves strong to live for a long time and further cause different infectious diseases and
other ailments in humans (Tchakam et al., 2012). Therefore, plants-based drugs or herbal
plants may serve as a potential alternative of synthetic antimicrobial drugs to defend against
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pathogenic microorganisms. Plants are a rich source of antimicrobial substances that are
used for suppression of bacteria showing patterns of antibiotic resistance and therefore
using plant-based drugs can present crucial steps for eradication of threat posed by
antibiotic resistance microorganisms (Amer, 2018). The potential results gathered from
herbal plants provoke the more use and exploration of herbal-based medicines for curing
various bacterial infections or diseases. Therefore, chicory (Cichorium intybus) might be
used as herbal medicine in curing bacterial infections against a number of both Gram-
negative and Gram-positive bacteria. The alcoholic extract of this herb showed potential
antimicrobial actions against a wide range of bacterial pathogens. The leaf extract
(methanolic extract) exhibited moderate antimicrobial activity against enteric bacterial
pathogens (Rani and Khullar, 2004). Furthermore, the aqueous and alcoholic based
(ethanolic and ethyl acetate) extracts of aerial portion and root of plants were reported to
be effective antibacterial agents against a number of bacteria, particularly Gram-positive
(Bacillus  subtilis, Staphylococcus aureus and Sarcina Ilutea) and Gram-negative
(Pseudomonas aeruginosa and Pseudomonas fluorescens) (Petrovic et al., 2004). Ethyl
acetate and water fractions of chicory showed antifungal activity against Aspergillus niger
and Fusariun solani (Rehman et al., 2014). The aqueous extracts of chicory seeds depicted
potential antibacterial activity against Staphylococcus aureus whereas ethanolic and ethyl
acetate extracts were potential in showing antibacterial activity against Staphylococcus
aureus and Pseudomonas aeruginosa (Sheikh et al., 2016). The antimicrobial activity
of Cichorium intybus against Bacillus cereus suggested using of chicory as a natural
antimicrobial substance for the safety of dairy products (Jeong et al., 2016). Modern
researches are having an interest in finding natural or plant-based agents which could target
numerous virulence traits of bacteria, and this approach can be a promising alternative
tactic to antibiotic based therapy. This approach would have the immense benefits in terms
of combating the infection process with no development of antibiotic-resistant pattern in
cells, and this strategy further depicts its advancement as it does not disrupt the microbiota
of host (Signoretto et al., 2012; Papetti et al., 2013). Anti-virulence activity against some oral
pathogens (Actinomyces naeslundii, Streptococcus mutans, and Prevotella intermedia) was
reported in the low molecular mass extract of chicory (Cichorium intybus var. silvestre).
Moreover this anti-virulence activity is due to the presence of some components (oxalic,
succinic, shikimic and quinic acids), and involves in the prevention of pathogens participate
in tooth decay and gingivitis (Papetti et al., 2013).

Hepatoprotective Activity

The liver is determined as the most important organ which participates in the defense
mechanism of the body against bacteria and other exogenous/foreign macromolecules. The
highest level of the enzymatic system present in the liver have the capacity to transform or
metabolize foreign chemicals and hence results in detoxification and activation of
endogenous compounds (fatty acids and steroids) and exogenous compounds (drugs and
insecticides) (Zhou et al., 2025). Moreover, liver harbors well-developed organelles which
involve in the synthesis of various compounds such as albumin, cholesterol, and fibrinogen.
Hepatotoxicity is considered as a worldwide serious health problem, and the major
progression in liver diseases has been provoked by the formation of free radicals or reactive
oxygen species (Cemek et al., 2010; El-Sayed et al.,, 2017). Free radicals of carbon
tetrachloride (CCls4) reduce the activity of antioxidant enzymes such as glutathione (GSH) of
phase Il detoxification enzymes and GSH-dependent antioxidant enzymes, and thus results
in the onset of oxidative stress, which is an important factor for acute and chronic liver
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damage (Szymonik-Lesiuk et al., 2003; Preethi and Kuttan, 2009).Therefore, the role of
antioxidants became imperative as they can show a potential role as a hepatoprotective
activity through elimination of reactive oxygen species (ROS) and free radicals. Cichorium
intybus has been portrayed as an important hepatoprotective plant in Unani medication
system and this herb is very useful in liver-related disease such as jaundice and hepatitis (El-
Sayed et al., 2017). Elgengaihi et al., (2016) ascertained the hepato-protective activity of
various extracts of chicory against carbon tetrachloride intoxicated albino rats. The
aqueous-methanolic extract from the seeds of C. intybus determined for its hepato-
protective activity against carbon tetrachloride and acetaminophen induced liver damage in
mice, and also depicted the reduced death rate and also brought down the serum levels of
glutamyl pyruvate transaminase, alkaline phosphatase and glutamylboxaloacetate
transaminase (Gilani and Janbaz, 1994). Moreover, the root callus extract of Cichorium
intybus root extract was tested to be a better mean for could afford better protection
against hepatocellular damage in comparison to natural root extract (Zafar and Mujahid,
1998).

Anti-Inflammatory Activity

Plant extracts derived from Cichorium intybus exert significant anti-inflammatory activity, as
the alcoholic extract of this plant exhibited anti-inflammatory potential in curing pyorrhea
inflammation (Papetti et al., 2013). The inhibition of TNF-a (tumor necrosis factor-alpha)
mediated cyclooxygenase (COX) induction by ethyl acetate extracts from roots of chicory
was determined in human colon carcinoma cell lines, and also examined the inhibitory
potential of ethyl acetate extract against the synthesis of PGE2 (prostaglandin E2) in dose-
dependent mode (Cavin et al., 2005). The anti-inflammatory activity of C. intybus has also
shown in carrageenan induced paw edema model where the root extract of chicory reduced
the levels of TNF-a and interleukin ((IL-6 and IL-1). This scenario has resulted in enhanced
anti-oxidant property in paw tissue and thus suggested that both anti-inflammatory and
anti-oxidant properties of chicory roots might be due to the inhibition of cytokines (Rizvi et
al., 2014).

Antidiabetic Activity

'Diabetes' at the worldwide level has been considered as an important health-related risk
factor and mainly related to vitiated glucose metabolism. Impaired insulin secretion or
lesser sensitivity of insulin functions are the main factors for causing diabetes, which is
categorized as type 1 and type 2 diabetes (Nashar et al., 2019). A number of plants have
been explored for curing diabetes, but C. intybus as a dietary supplement can be used for
the hindrance of the onset of diabetes (Chandra et al., 2018). Moreover, potent
phytochemicals of this plant are still needed to be explored for the management of this
escalating disease. Plant extract of chicory depicted good anti-diabetic activity as the
extracts have the potential of inhibition of digestive enzymes (especially a-glucosidase) and
exert a modulatory effect on the secretion of insulin (Dalar and Konczak, 2014). In vitro, a
natural chicoric acid extract (NCRAE) from Cichorium intybus root has been shown to
increase insulin secretion by pancreatic B-cells and glucose uptake by muscle cells (Azay-
Milhau et al., 2013). Two important compounds namely caffeic acid and chlorogenic acid
have been illustrated as antidiabetic-agents as these two increased glucose uptakes in
muscle cells and were found to be capable for stimulating insulin from insulin-secreting cell
lines and islets of Langerhans (Tousch et al., 2008). In a study carried out by Pushparaj et al.,
(2007) determined the antidiabetic effect of ethanolic extract on streptozotocin induced
rats (male Sprague-Dawley rats) and results were extrapolated through some traits such as
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reduction in serum triglycerides, cholesterol, hepatic glucose-6-phosphatase activity and
attenuation of serum glucose level. Antidiabetic activity of chicory seed was determined in
both early and late stage of diabetes in mice (male Wistar albino rats) where the test extract
was found to stop weight loss in both stages. Moreover, in early stage the chicory extract
has led to the elevation in insulin level and maintained the normalization of blood
parameters (such as total cholesterol, alanine aminotransferase, glycosylated hemoglobin,
and triacylglycerol) (Ghamarian et al., 2012).

Antioxidant Activity

Firstly the conceptual statement and role of free radicals in aging was depicted by D.
Harman, 1956 (Oloyede et al., 2013). Free radicals mainly described as unpaired electron
those formed in the body and exhibit crucial roles in different pathophysiological conditions
(Valko et al., 2006). Oxygen, nitrogen and numerous heavy metals are the important factors
for the production of free radicals causing oxidative damage which ultimately leads to the
carcinogenicity, mutagenicity, and cytotoxicity (Oloyede et al., 2013). Singlet oxygen,
reactive oxygen species (ROS), superoxide, hydroxyl radical, hydrogen peroxide, nitric oxide,
and transition metal ions are the main free radicals showing toxicity in living organisms
(Valko et al., 2006). If the free radicals are in minute quantity, then they exhibit positive
roles in cellular responses against defense from infectious agents or may tempt mitogenic
response. On the contrary, an elevated level of free radicals is tremendously reactive and
commences oxidative damage to biomolecules namely nucleic acids, protein, and lipids
(Bratic et al., 2013). To conquer the needless consequence of free radicals, living beings
acquire natural antioxidant defense mechanisms by various kinds of enzymes (peroxidase,
catalase, and glutathione). Though the defensive roles of these enzymes may be limited due
to the high production of ROS, creating a condition of cellular oxidative stress in
consequence of the dissimilarity between antioxidant and free radical or oxidant species in
the living system (Gasca et al., 2013). Therefore, the phytochemicals as potential bioactive
compounds prevent the ailments associated to the condition of oxidative stress by
maintaining a satisfactory balance in living organisms (Gasca et al., 2013; Goyal et al., 2013).
The leaves of chicory are prosperous in terms of having several natural antioxidants,
therefore show the importance for pharmaceutical and nutritional need. Polyphenols
present in red chicory exert significant antioxidant activities (Lavelli et al., 2008). Chicory
extracts (both aqueous and alcoholic extract) were found to be potential for free radicals
scavenging activities. Seed extracts of chicory particularly methanolic extracts or ethyl
acetate fraction had shown remarkable antioxidant potential by scavenging of DPPH radical
(Mehmood et al., 2012). It has been reported that the phytochemicals such as chlorogenic
acids, cichoric acids and caftaric acid are the main source of antioxidant potential of
Cichorium intybus (Dalar and Konczak, 2014). The noteworthy potential of the red chicory
(C. intybus var. silvestre) was determined under the ex vivo test by showing protective
activity against lipid peroxidation in rat hepatocytes (Gazzani et al., 2000; Papetti et al.,
2002). The seeds of Cichorium intybus contain an elevated number of anthocyanins which
might show antioxidant activity through scavenging ROS (Devdi et al., 2013). Natural
antioxidants found in chicory boot up the antioxidant defense machinery and avert the
hepatocellular injury induced by CCl4 (El-Sayed et al., 2017).

Tumor-Inhibitory Activity

Very few reports are available on tumor inhibitory potential of Cichorium intybus. In a study,
the root extract of this plant showed profound inhibitory potential when it was tested on
‘Ehrlich tumor carcinoma’ and exerted a significant effect through increased life span (70%)
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of mice (Hazra et al.,, 2002). The antiproliferative property of chicory leaves was also
estimated on amelanomatic C32 cell lines, (Conforti et al., 2008) while on the other hand a
root-derived compound namely ‘Magnolialide’ was effective in inhibition of numerous
tumor cell lines and also resulted in initiating differentiation process of human leukemia
cells (HL-60 AND u-937) to macrophage or monocyte-like cells (Lee et al., 2000).

Important Phytochemicals Important Medicinal properties

Hydroxycinnamic acids (gallic, T
protocatechuic, caftaric, Anti-infl tfmmatory', Hep 'ato-
chlorogenic, caffeic and chicoric protective, Anfidiabetic,
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Figure 2. Schematic representation of plant parts of Cichorium intybus with important
phytochemicals and medicinal properties (Meng et al., 2022).

Other medicinally Important Activities

The methanolic extract of chicory displayed wound healing property (Sintar et al., 2012)
while the aqueous extract showed antiallergic activity under both in-vitro and in-vivo
through inhibiting mast cell-mediated allergic response and reduction in the level of some
markers of allergic reactions (reduced plasma histamine levels and histamine secretion from
peritoneal mast cells of rat) (Kim et al., 1999). The chicoric acid showed vasorelaxant trait,
while the dichloromethane extract of root parts of chicory and two sesquiterpene lactones
(8-deoxylactucin and lactucopicrin,) exhibited anticholinesterase activity (Sakurai et al.,
2003; Rollinger et al., 2005). The aqueous-alcoholic extract of chicory seeds exhibited
immunoactive efficacy through inhibiting the lymphocyte proliferation through the mitogen
proliferation assay and MLR (mixed lymphocyte reaction) (Amirghofran et al., 2000). The
decoction of root parts of Cichorium intybus exerted excellent anti-ulcerogenic activity in
experimental animal (Sprague-Dawley rats) (Gilrbiz et al.,, 2002)) and thus displayed the
gastroprotective activity of chicory (Street et al., 2013). The aqueous root extract containing
bitter compounds (lactucin, lactucopicrin, and the guaianolide sesquiterpenes) was
determined as antimalarial components against Plasmodium falciparum (Leclercq, 1984;
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Bischoff et al., 2014). Condensed tannins and sesquiterpene lactones found in Cichorium
intybus was determined to show anthelmintic property profoundly in grazing animals (Miller
et al.,, 2011), and also exhibited their effectiveness against nematode larvae, particularly
larvae of deer lungworm (Dictyocaulus viviparous) and other gastrointestinal nematodes
(Molan et al., 2003). The sesquiterpene lactone-rich fraction of chicory extract was also
tested to hamper egg hatching of Haemonchus contortus (Foster et al., 2011).

CONCLUSION

Cichorium intybus have a long history of traditional uses. Since ancient times, different parts
of the plant have been used as a folklore remedy to cure a number of diseases particularly
diabetes and liver linked disorders. A vast range of metabolites, particularly secondary
metabolites are present extensively in plants and exhibit a number of medicinal activities
and have resulted in the reduction and prevention of numerous ailments (Fig. 2). The
extracted and isolated ‘phytochemical constituents’ showing anti-disease activity, which
was evaluated on the basis of several experimental studies, validated the indigenous
knowledge of chicory for its miscellaneous uses in phytotherapy.

Future Prospects

Application of chicory in phytotherapy is wider, but current challenges are still to be
addressed in further evaluation of other undiscovered medicinal properties of this herb.
Since Cichorium intybus is compliant for genetic manipulation, so the future interest will be
for acquiring the new therapeutic potential of plants. Most of the phytoconstituents have
not been studied for the therapeutic potential so the future investigation is required to
expand systematic understanding of the bioactive compounds against different ailments.
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