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INTERNAL  MEDICINE

Is Kaasini Plant (Cichorium Intybus L.) Panacea to Modified 
Life Style Causing Diseases in Traditional Medicine?: A 

Review
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ABSTRACT
Plant profile: Cichorium intybus L., commonly known as Kaasini or Chicory, is an erect fairly woody perennial herb, around 

1 m in height with a fleshy taproot of up to 75 cm in length and large basal leaves. It is spread over with major geographical 
presence in Europe and Asia, is well known as a coffee substitute but is also widely used medicinally to treat various ailments 
including modified life style diseases. 

Chemical constituents: Although this plant has a rich history of use in folklore, many of its constituents have not been 
explored for their pharmacological potential. Toxicological data on C. intybus is currently limited. Among vegetables, chicory 
has gained attention for its content of phenolic compounds. 

Pharmacological effects: Many researches hypothesised the nutraceutical effects, with reference to antioxidant, cytoprotec-
tive, and antitumor activities, of extracts of the whole leaf or only the red part of the leaf of chicory in various intestinal models. 
Red chicory is characterized by a high content of anthocyanin pigments. The presence of anthocyanins in red chicory is of spe-
cial interest because several studies have described many beneficial health or nutraceutical effects of anthocyanins on visual 
capacity, brain cognitive function, obesity, cardiovascular risk, and cancer prevention. 

Conclusion: The documented aboriginal information unfolding to the various medicinal uses of Kaasini has been buoyed by 
phytochemical isolation and investigations into biological activity. However, many of its constituents have not been reconnoitred 
for their pharmacological potential and more research is obligatory to advance well understanding of the phytochemicals 
against various diseases. 
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PLANT PROFILE:

Synonyms:
Cichorium intybus var. foliosum Hegi, Cichorium intybus var. 

sativum (Bisch.) Janch1).

Taxonomic classification:
Kingdom: Plantae; Subkingdom: Tracheobionta; Division: 

Magnoliophyta; Class: Magnoliopsida; Subclass: Asteridae; Order: 
Asterales; Family: Asteraceae: Compositae; Genus: Cichorium L.; 
Species: Cichorium intybus2).

Common names:
The name of the plant is derived from Greek and Latin. Cichorium 

means field and intybus is partly derived from the Greek "to cut",  
because of the leaves, and partly from the Latin tubus to indicate the 
hollow stem3,4). Its common names incudes Arabic: shikoryah, hidaba, 
hindaba bariah; Chinese: ju ju; English: chicory, coffee chicory; Franch: 
chicorée; German: Fleischkraut, Kaffeezichorie, Salatzichorie; Italian: 
cicoria, radicchio; Japanese: kiku nigana; Spanish: achicoria de bruse-
las; Swedish: cikoria1); Indian: hinduba, kasni, kachani, kaasini, tukme-
e-kasni, kasni, barg-e-kasni.

Chemical constituents:
Phytochemical analysis exhibited that the different parts of the plant 

confined sesquiterpene lactones (especially lactucin, lactucopicrin, 
8-desoxy lactucin, guaianolid glycosides, including chicoroisides B and 
C, sonchuside C), caffeic acid derivatives (chiroric acid, chlorogenic 
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acid, isochlorogenic acid, dicaffeoyl tartaric acid), inulin, sugars, pro-
teins, hydroxycoumarins, flavonoids, alkaloids, steroids, terpenoids, 
oils, volatile compounds, coumarins, vitamins and polyynes. The leaves 
extract had categorically lower mass fractions of inulin (1.7 and 3.2 g 
per 100 g of fresh mass, respectively) and higher mass fractions of phe-
nolics (9.6 and 4.22 g per 100 g of fresh mass, respectively), which doc-
umented as caffeoylquinic acids, chicoric acid and quercetin glucuron-
ide5). Cichoriin-6'-p-hydroxyphenyl acetate, a new coumarin glucoside 
ester, was isolated from chicory leaves6). The phytochemical screening 
of leaves of Kaasini revealed the existence of tannins, saponins, flavo-
noids, terpenoids, cardiac glycosides and anthocyanins in each part. 
According to Shad MA (2013), the tannins and saponins content of 
Kaasini vacillated from 0.66 ± 0.02 to 1.51 ± 0.03 and 0.16 ± 0.08 to 
0.77 ± 0.27 g/100 g dry weight; the total flavonoids and phenolic acids 
content of Kaasini fluctuated from 0.05 ± 0.03 to 0.10 ± 0.02 and 0.47 ± 
0.07 to 2.52 ± 0.26 g/100 g dry weight respectively. A statistically sig-
nificant difference (p < 0.05) was observed in phytochemical content of 
Kaasini7). Based on the findings from M. Rossetto et al, (2005), red 
chicory is characterized by a high content of anthocyanin pigments8). T. 
Tsuda (2012) exhumed in the review, by referring several studies which 
described many beneficial health or nutraceutical effects of anthocya-
nins on visual capacity, brain cognitive function, obesity, cardiovascular 
risk, and cancer prevention9).

SAMPLE  EXTRACTION:

Concisely, 100 gms of weight of the Kaasini leaf or only the red 
part of the leaf, without the white side was mixed with cold methanol 
and homogenized for 5 min. The mixture was filtered under vacuum, 
and the methanol in the filtrate was evaporated at 35℃. Subsequently, 
the residue was diluted to 10 mL with methanol and stored at -20℃ 
until phytochemical content analysis. Consequently, some samples of 
residue in methanol were dried totally and resuspended in suitable cul-
ture mediums for the bioactivity determinations.

TOXICITY  AND  SIDE  EFFECTS:

Kaasini is regarded a safe drug as an outcome of its long use. No 
health jeopardies are known in conjunction with the proper administra-
tion of designated therapeutic dosages. There is a slight potential for 
sensitization via skin contact with the drug10). A 28-day (subchronic) oral 
toxicity study, conducted by Schmidt BM et al, (2007) in rats exposed 
that there was no extract- related mortality or any other signs of toxico-
logical significance11). Toxicity evaluation of C. intybus extracts was 
carried out by Papetti A (2013) through Vibrio fischeri bioluminescence 
inhibition test. This bacterial test measures the diminution in light emis-
sion from the marine luminescent bacteria V. fischeri when exposed to 
toxins. The tested extracts indicated less than 20% inhibition of biolu-
minescence, therefore Kaasini was documented safe for human use12). A 
placebo-controlled, double-blind trial was carried out by Olsen NJ 
(2010) to determine the safety and tolerability of bioactive extract (dose 
escalation trial) of Kaasini root in patients with osteoarthritis. The treat-
ment was well tolerated, only one patient treated with the highest dose 
of chicory discontinued the treatment due to adverse effects13).

Dose: 3-5 g powdered extract in 150-250 ml water. Infusion was 
prepared by scalding 2 to 4 g drug with boiling water, allowing it to 
stand for 10 minutes, then straining. A tea is prepared by brewing 2 to 4 
g of the whole herb with 150 to 250 ml boiling water and then straining 
it after 10 minutes10).

PHARMACOLOGICAL  EFFECTS:

Kaasini is a medicinally imperative plant in Eurasia, Asia and in 
parts of Africa. Despite its long tradition of use, according to 'European 
Medicines Agency', the plant is not described in the European 
Pharmacopoeia or in any official Pharmacopoeia of a European Union 
member state4). However, due to its prevalent distribution, different parts 
of the plant have been used in traditional medicines globally14). Vital 
phytochemicals are spread throughout the plant.

Kaasini presents a pintsize explored plant w. ref. t. phytochemistry 
and pharmacology. Over 100 individual compounds have been isolated 

and identified from this plant. Most of the pharmacological studies on 
this plant document the testing of aqueous and/or alcoholic extracts 
only. Apart from the pharmacologically important activities, the use of 
Kaasini has also been associated in the phytoremediation of DDT15).

1. Reproductive effect:
Behnam-Rassouli et al, (2010) researched the effect of aqueous 

extract of Kaasini on offspring sex ratio in rat and revealed there were 
significant upsurges in Na+ and K+ levels, as well as the sex ratio of 
male to female offspring16).

2. Antidiabetic effect:
Pushparaj et al, (2007) reported that Kaasini has antidiabetic activi-

ty. Based on the traditional use of Kaasini in diabetes mellitus, the 
hypoglycemic and hypolipidemic properties of the ethanol extract of the 
whole plant were investigated. Diabetes was induced by intraperitoneal 
administration of STZ in male Sprague-Dawley rats. The ethanol 
extract, at a dose of 125 mg/Kg body weight, significantly attenuated 
the serum glucose levels in the oral glucose tolerance test. A marked 
decrease in the serum triglycerides and cholesterol was also observed in 
the extract-treated rats. Hepatic glu-6-phosphatase activity was found to 
be reduced in extract-treated diabetic rats as compared to untreated dia-
betic rats17). 

Ghamarian et al, (2012) studied the antidiabetic effect of the aque-
ous seed extract of Kaasini using STZ. Early-stage and late-stage diabe-
tes were differently induced in male Wistar albino rats by STZ-
niacinamide and STZ alone, respectively. The treatment with chicory 
extract prevented weight loss in both early-stage and late- stage diabetic 
rats. Kaasini-treated diabetic animals resisted excessive increase in FBG 
(assessed by GTT). Grossly, normalization of blood parameters, namely, 
ALT, TAG, total cholesterol, and HbA1c, was seen in these animals. In 
early-stage diabetic rats, Kaasini treatment led to the increase in insulin 
levels pointing toward the insulin-sensitizing action of chicory18).

Feeding the diabetic Wistar rats with Kaasini leaf powder led to a 
lessening in blood glucose levels to near normal value. Kaasini adminis-
tration also dwindled the malondialdehyde levels and increased glutathi-
one content. Anticholinesterase activity was reinstated to near normal, 
brain lipopolysaccharide declined, and catalase activity amplified. 
Caffeic acid and chlorogenic acid have been described as potential anti-
diabetic agents by elevating glucose uptake in muscle cells. Based on 
the findings of Tousch et al, (2008), both compounds were also able to 
stimulate insulin secretion from an insulin-secreting cell line and islets 
of Langerhans. Another compound, chicoric acid, is also a new potential 
antidiabetic agent exhibiting both insulin-sensitizing and insulin-secret-
ing properties according to the findings from D. Tousch (2008)19).

Ischemic manifestations and cerebral dysfunction have been validat-
ed in diabetes. Otherwise, the impairment in the glycemic control is the 
basic mechanism causing inhibition of neuronal activity. Cerebral 
extract from alloxan diabetic rats expressively repressed the brain AChE 
activity of normal animals, signifying the existence of an inhibiting fac-
tor in the cerebrum of diabetic rats. Kaasini when fed for 10 days 
offered neuroprotection in diabetic rats by stimulating AChE activity 
based on the findings of Ahmed N and co-researcher (2009)20).

Jurgoński et al, (2012) studied the effects of a high-fructose diet 
supplemented with rutin and a Kaasini seed extract rich in caffeoylquin-
ic acids (CQA) and tested on gut physiology and the development of 
disorders related to metabolic syndrome. A 28-days experiment was 
conducted on 32 young male Wistar rats. In comparison with control 
rats fed a standard corn starch diet (group C), the experimental group 
(group E) was fed a diet with an increased content of cholesterol and 
fructose (to 1% and 66% of the diet, respectively), as well as with oxi-
dized soybean oil. Rats from the other two experimental groups were 
administered the same diet as group E during the first 2 wks of feeding, 
whereas at the beginning of the last 2 wks, the diet was enriched with 
rutin (group ER) or the CQA-rich ethanol extract from chicory seeds 
(9.6% of CQA, group EC), so the amount of added phenolics was equal 
in both dietary groups (0.15%). The diet administered in group E caused 
hyperglycemia and increased blood serum atherogenicity in rats, but did 
not induce other manifestations of the metabolic syndrome, i.e., dyslip-
idemia and oxidative stress. Additionally, it affected gut physiology 
through increasing mucosal sucrase activity and disturbing fermentative 
processes in the cecum, such as the production of short-chain fatty acids 
and the activity of microbial enzymes. Similarly to rutin, the dietary 
addition of the chicory seed extract improved glycemia, which was 
comparable to that determined in group C. In addition, the extract was 
found to decrease the atherogenic index to the level observed in group C 
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and to increase blood antioxidant status. Both dietary supplements 
reduced the content of thiobarbituric acid-reactive substances in kidney 
and heart tissue when compared with group E21).

3. Anti-inflammatory effect:
Evaluation of anti-inflammatory activity of roots of Kaasini and 

mechanisms involved in it using in vivo models of inflammation. Levels 
of cytokines such as TNF-α, IL-6, and IL-1 and activity of antioxidant 
enzymes such as CAT and GPx were estimated. Kaasini roots estab-
lished substantial dose-dependent diminution in paw edema in carra-
geenan-induced paw edema method. Kaasini roots weakened the serum 
TNF-α, IL-6, and IL-1 levels. They also significantly attenuated the 
malonylaldehyde levels and augmented the activities of CAT and GPx 
in paw tissue. Similarly, Kaasini roots demonstrated a significant fall in 
granuloma formation in cotton pellet induced granuloma method. Thus 
Rizvi et al, (2014) postulated Kaasini roots possess anti-inflammatory 
activity, and this might be due to the inhibition of various cytokines, 
antioxidant effects, and their free radical scavenging activity22).

4. Anti-adipogenicity effect:
Muthusamy et al, (2008) researched the effect of Kaasini methano-

lic extract (KME) on glucose transport and adipocyte differentiation in 
3T3-L1 cells by studying the radiolabelled glucose uptake and lipid 
accumulation assays. By performing detannification (KME/DT), the 
role of tannins present in CME on both the activities was evaluated. 
KME and KME/DT exhibited significant glucose uptake in 3T3-L1 adi-
pocytes with a dose-dependent response. KME inhibited the differentia-
tion of 3T3-L1 preadipocytes but failed to show glucose uptake in 
inhibitor treated cells. The activity exhibited by KME/DT is exactly vice 
versa to KME. Furthermore, the findings from PTP1B inhibition assay, 
mRNA and protein expression analysis revealed the unique behavior of 
KME and KME/DT. Thus, the activities possessed by Kaasini are decid-
edly desirable for the treatment of NIDDM because it diminishes blood 
glucose levels without inducing adipogenesis in 3T3-L1 adipocytes23).

The effect of Kaasini salad leaves in inhibiting protein tyrosine 
phosphatase 1B (PTP1B) was studied with evaluation of their role in 
modulating the key markers involved in insulin cell signalling and adipo-
genesis using 3T3-L1 adipocytes. Purification studies enlightened the 
additive effects of chlorogenic acid (CGA) along with other caffeic acid 
derivatives present in methanolic extract of Kaasini (KME). Incubation 
of KME and CGA with 3T3-L1 adipocytes significantly enhanced the 
2-deoxy-d-3[H]-glucose uptake and inhibited adipogenesis through alter-
ing the expressions of insulin signalling and adipogenesis markers. The 
effect of KME was also investigated on insulin sensitivity in high-fat diet 
with low streptozotocin- induced diabetic rats. Supplementation of KME 
for 2 weeks reinstated the insulin sensitivity along with plasma metabol-
ic profile. Accordingly, the results demonstrate that the caffeoyl deriva-
tives of chicory salad leaves show promising pharmacological effect on 
energy homoeostasis via PTP1B inhibition both in vitro and in vivo23).

5. Cardioprotective effect:
Hyperlipidemia is a major risk factor for cardiovascular diseases. 

Keshk et al (2015) evaluated the potential role of Kaasini against hyper-
lipidemia and its subsequent effect in rats. Kaasini caused noteworthy 
progress in lipid profile and dwindled the liver and heart acetyl□CoA 
carboxylase activity, atherogenic indices, hepatic HMG CoA reductase 
mRNA level and visfatin level. Meanwhile, momentous upturn in para-
oxonase□1, SOD and CAT activity was documented. In deduction, 
Kaasini has the potential role of being hypolipidemic, anti□lipotoxic, 
anti□oxidant and anti□atherogenic factor24).

Sakurai et al, (2003) studied the vasorelaxant activities of chicoric 
acid from Kaasini along with caffeic acid in isolated rat aorta strips. 
chicoric acid , a diester composed of (S,S)-tartaric acid and caffeic acid, 
indicated slow relaxation activity against norepinephrine (NE)-induced 
contraction of rat aorta with/without endothelium. These compound did 
not affect contraction induced by a high concentration of potassium, 
while it inhibited NE-induced vasocontraction in the presence of 
nicardipine. The results revealed that the inhibition of NE-induced vaso-
contraction is due to a drop in calcium influx from the extracellular 
space, which boosted by NE25).

6. Free radical scavenging effect: 
The DPPH radical scavenging activity of a polyphenols-rich frac-

tion of Kaasini has been investigated by Heimler et al, (2009)26). The 

anti- and prooxidant activities of Kaasini were studied in chemical as 
well as biological systems. In the case of chemical systems, the antioxi-
dant activity of water-soluble compounds in C. intybus var. silvestre 
(Kaasini) was established in the coupled model of linoleic acid and -car-
otene. A pro-oxidant activity of some of the chemical components was 
recorded initially which notably diminished with time and/or thermal 
treatment. Thereafter, the antioxidant activity of the raw juice and its 
fractions persisted. The molecular weight ranges of the antioxidant frac-
tions of raw juice were also identified based on dialysis27). Two varieties 
of chicory, namely, C. intybus var. silvestre and C. intybus var. folio-
sum, have been investigated for their antioxidant (antiradical) activities 
in two distinct biological systems. The lipid peroxidation assay has been 
carried out on microsome membranes of rat hepatocytes after the induc-
tion of oxidative damage by carbon tetrachloride. The antiradical activi-
ty was expressed as the protective activity against lipid peroxidation and 
calculated as the percentage decrease in hydroperoxide degradation 
products. The second biological system used was the cultures of S. 
aureus after treatment with cumene hydroperoxide. The percentage 
increase of growth of bacteria was noted after the treatment with juices 
of Kaasini varieties. In both systems, the juices of Kaasini varieties 
showed strong antiradical activities27,28).

Red chicory (C. intybus var. silvestre) was studied for its polyphe-
nol content and the antioxidant activity was evaluated by using the syn-
thetic DPPH radical and three model reactions catalyzed by pertinent 
enzymatic sources of reactive oxygen species, namely, xanthine oxi-
dase, myeloperoxidase, and diaphorase. Total phenolics were signifi-
cantly correlated with the antioxidant activity evaluated with both the 
synthetic radical and the enzyme-catalyzed reactions. Ona molar basis, 
red chicory phenolics were as efficient as Trolox (reference compound) 
in scavenging the synthetic radical. The aqueous-alcoholic extracts of 
the aerial parts of C. intybus also inhibited xanthine oxidase enzyme 
dose dependently. In another study, along with DPPH radical scaveng-
ing activity, Kaasini also exhibited inhibition of hydrogen peroxide and 
chelation of ferrous ion29).

The Kaasini seed extract/fractions exhibited good DPPH radical 
scavenging activity, with IC50 ranging from 21.28-72.14 μg/ml. 100% 
methanolic extract and ethylacetate fraction exhibited the maximum 
antioxidant activity. However, the results showed significant (p < 0.01) 
variations in the antioxidant activities of Kaasini seeds solvent extract/
fractions. The efficacy of Kaasini leaves powder to minimize the oxida-
tive damage, causing brain dysfunction in diabetes, was studied in rats. 
Diabetes was induced with alloxan monohydrate. Oxidative damage, 
impairment of oxidative defense and neuronal activity were investigated 
in cerebral hemispheres 48 h after alloxan administration. Diabetes 
caused an elevation (p < 0.001) of blood glucose, protein carbonyl con-
tent (PrC) and lipid peroxidation. The brain level of the antioxidant 
enzyme, CAT, GSH and AChE exhibited significant decline in allox-
an-diabetes. Feeding with dried powder leaves of Kaasini decreased 
blood glucose level to near normal level and minimize the impairment 
of oxidative defense. The antioxidant properties of Kaasini, from Italy, 
were investigated in vitro. Vegetable juices were obtained by centrifuga-
tion, and (1) filtration at 20C; (2) filtration at 250C, and stored for 3 h; 
(3) boiled for 30 min at 1020C, and then analysed. The antioxidant prop-
erties were evaluated in vitro as antioxidant activity (AA) (model sys-
tem beta-carotene-linoleic acid) and ex vivo as protective activity (PA) 
against rat liver cell microsome lipid peroxidation measured as 2-thio-
barbituric acid-reactive substances (TBA-RS) generated by peroxide 
degradation. All the vegetable juices showed high but very variable AA 
(> 83%) and PA (> 64%). After dialysis and analysis of fractions it was 
shown that the vegetable contained both biological antioxidant and pro-
oxidant compounds. The prooxidants had MW < 3000, the most potent 
antioxidants compound (PA = 100%) had MW > 15000(115). 
Statistically significant differences (p < 0.05) were observed in the 
DPPH radical scavenging capacities of different parts of Cichorium 
intybus. Leaves were found to possess comparatively good free radical 
scavenging capacity due to higher DPPH radical inhibition and lower 
IC50 value. However, all parts of Kaasini showed lower percentage of 
DPPH radical inhibition and higher IC50 values as compared to those of 
Trolox and ascorbic acid taken as standard antioxidants30). 

7. Anticancer effect:
Prebiotics, in particular the Kaasini derived β(2-1) fructans, have 

been shown to exert cancer protective effects in animal models. The 
study was carried out to determine the effects of two chicory fructans - 
oligofructose and long chain inulin, on apoptosis and bacterial metabo-
lism associated with carcinogenesis. Eighteen rats were fed a stock diet 
for one week. Three groups of six animals were then fed one of three 
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diets: basal, basal with oligofructose (5%w/w) or basal with long chain 
inulin (5%w/w), for a three week period. All animals were then dosed 
with 1, 2-dimethylhydrazine and killed 24 h later. The mean number of 
apoptotic cells per crypt was significantly higher in the colon of rats fed 
oligofructose (P = 0.049) and long chain inulin (P = 0.017) as compared 
to those fed the basal diet alone. This suggests that oligofructose as well 
as the long chain inulin exert protective effects at an early stage in the 
onset of cancer, as the supplements were effective soon after the carcin-
ogen insult. Comparison of the apoptotic indices between the two oligo-
saccharide diets showed no significant difference even though the mean 
apoptotic index was higher in animals fed long chain inulin. For all ani-
mals, apoptosis was significantly higher in the distal colon as compared 
to the proximal colon (P = 0.0002) however no significant site specific 
effect of diet occurred. There were no significant dietary effects on bac-
terial enzyme activities or ammonia concentration despite a trend 
towards increased colonic β-glucosidase and reduced ammonia concen-
tration during the oligosaccharide diets. This is the first time that a sig-
nificant effect of chicory fructans on apoptosis has been shown and the 
results contribute to the growing evidence that chicory fructans may 
have cancer preventing properties31).

Ethanolic extract of Kaasini root showed a tumour-inhibitory effect 
against Ehrlich ascites carcinoma in mice. A 70% increase in the life 
span was observed with a 500 mg/kg/day intraperitoneal divided over 8 
doses32).

Magnolialide, a 1β-hydroxyeudesmanolide isolated from the roots 
of Kaasini, inhibited several tumor cell lines and induced the differenti-
ation of human leukemia HL-60 and U-937 cells to monocyte or macro-
phage-like cells33).

The aqueous-alcoholic macerate of the leaves of Kaasini exerted an 
antiproliferative effect on amelanotic melanoma C32 cell lines34).

CONCLUSION

Kaasini has a long tradition of use globally. This multipurpose plant 
contains high amounts of proteins, carbohydrates, and mineral elements. 
Inulin from Kaasini roots is considered a functional food ingredient as it 
affects physiological and biochemical processes resulting in better health 
and reduction of the risk of many diseases. To date, Kaasini remains an 
extremely versatile plant, amenable to genetic manipulation, and there is 
interest shown in genetically engineered Kaasini to obtain higher yields 
and create new potentials. The documented indigenous knowledge relat-
ing to the various medicinal uses of Kaasini has been supported by phy-
tochemical isolation and investigations into biological activity. 
Nonetheless, many of its constituents have not been explored for their 
pharmacological potential and further research is necessary to gain better 
understanding of the phytochemicals against various diseases. 
Toxicological data on Kaasini is currently limited; however, considering 
that the Asteraceae family is a known source of allergic problems, a con-
traindication for hypersensitivity should be included in the safety data.
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