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Verma et al.: Anti-Inflammatory and Antioxidant Properties of Herbal Foods

In daily life, nutrition is crucial in maintaining health in all parts of the world. Utilizing foods with 
medicinal characteristics simultaneously can change the body's pathological and physiological 
processes. Inflammation is a consequence of a pathophysiological process that leads to cellular damage 
with the release of inflammatory mediators. Several foods containing bioactive constituents such as 
phenolics, flavanoids, catechins, tannins, vitamins and non-sodium minerals were reported to possess 
pharmacological activity that improves the health status of an individual. A range of plant-derived foods 
such as turmeric (Curcuma longa), green tea (Camellia sinensis), tomato (Solanum lycopersicum), chili 
pepper (Capsicum annum) and nuts such as almond (Prunus dulcis) and hazelnuts (Corylus avellana) 
showed the anti-inflammatory and antioxidant activity. In this review article, the knowledge regarding 
food-derived plants are compiled and systematically presented in terms of morphological characters, 
major active constituents, antioxidant and anti-inflammatory activity because bioactive constituents 
show low bioavailability, emphasising nanotechnology in the administration has been made in the past 
to improve targeted drug delivery. These foods may be consumed in a routine balanced diet and also be 
a good choice that may lead to our healthiness.
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Nutrition has great value for maintaining health in 
daily life worldwide. Simultaneously use of food 
that possesses medicinal properties can alter the 
body’s physiological and pathological mechanism[1]. 
The significant changes in lifestyles such as dietary, 
physical activity, smoking, alcohols and work stress 
are the undeniable determinants that lead to oxidative 
stress and consequently causes inflammation upon 
long-term exposure[2]. Since classical times, these 
plants were consumed for medicinal benefits in 
the Ayurvedic and Unani systems due to easy 
accessibility and cheap value with minimal side 
effects. The plants encompass a wide array of 
bioactive compounds of flavanoids, glycosides, 
sesquiterpenes, tannins, fatty acids and essential oil 
components. The versatile spices and condiments in 
daily life can be used multiaxial in gastroenterology[3], 
migraine, reproductive dysfunctioning[4], endocrine 
disorders (diabetes)[5], anxiety and depression[6], 
hepatic disorders[7] and chronic disease (cancer, 

cardiovascular and neurodegenerative diseases). 
In this review we highlight various medicinal 
herbs having anti-inflammatory, antioxidant and 
immunomodulatory activity. This review was 
conducted by searching keywords such as anti-
inflammatory, antioxidant, curcumin, lycopene, 
capsaicin, nuts and herbal plants separately in 
various databases such as a Web of Science, PubMed, 
Google Scholar and Google. Articles in the English 
language were included in this study. A domain of 
food including turmeric (Curcuma longa), green tea 
(Camellia sinensis), tomato (Solanum lycopersicum), 
chili pepper (Capsicum frutescens) and nuts such 
as almond (Prunus amygdalus) and hazelnuts 
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(Corylus avellana) showing the anti-inflammatory 
and antioxidant activity are discussed briefly. The 
bioactive compound rich plant possesses a variety 
of pharmacological activity with therapeutic benefits 
proving in pre-clinical and clinical trials[8]. In this 
review article, the knowledge regarding food-derived 
plants are compiled and systematically presented in 
terms of morphological characters and major active 
constituent with anti-inflammatory and antioxidant 
activity. Considering the fact that bioactive 
constituents show low bioavailability, emphasising 
nanotechnology in the administration has been made 
in the past to improve targeted drug delivery.

PLANTS WITH ANTI-INFLAMMATORY 
AND ANTIOXIDANT PROPERTIES

Turmeric:

Turmeric is well known as “Indian saffron” and used 
from ancient times. In India, it is used as a carminative, 
condiment, coloring agent and flavoring agent having 
digestive properties. Indian food preparations are not 
completed without the use of turmeric. The botanical 
name of turmeric is Curcuma longa L. belongs to the 
family Zingiberaceae[9]. The most frequently used 
part is the rhizomes of Curcuma longa. Turmeric 
is a perennial herbaceous plant tall up to 3 feet. The 
rhizomes are branching, cylinder-shaped, yellow to 
orange in color and aromatic in character. The leaves 

are placed in two rows and are alternated. They are 
mainly divided into petiole, leaf blade and leaf sheath. 
The false stem is formed from leaf sheaths. The length 
of the petiole is up to 50-115 cm. The length of simple 
leaf blades are up to 100-230 cm. The width of leaf is 
nearly 45 cm with a narrowing tip[10]. Various chemical 
constituents found in turmeric was curcumin, eugenol, 
vitamin A, Beta (β)-sitosterol, curcuminone, cineole, 
calcium, phosphorous, sodium, iron, potassium,  
etc.,[11]. Turmeric has curcumin as the main important 
constituent with various medicinal uses, but it is also 
a rich source of nutrients such as fiber, carbohydrates, 
proteins, fats with minerals such as vitamins, calcium, 
magnesium, potassium and phosphorous in quantitative 
value[12]. The structure of chemical constituents present 
in Curcum longa L. has been shown in fig. 1.

Active constituent of turmeric: Major bioactive 
constituents isolated from turmeric are mainly the 
curcuminoids (curcumin, demethoxycurcumin and 
bisdemethoxycurcumin) out of which curcumin is the 
most important bioactive constituent that is obtained 
majorly from the rhizomes of turmeric. Curcumin is 
used as a biological active compound in many diseases 
such as in asthmatic inflammation[13], Alzheimer's 
disease[14-16] and possess anticancer, antiviral (hepatitis 
C, HIV, chikungunya and zika virus)[16-18], wound 
healing[19,20], anti-inflammatory[21], antioxidant[22] and 
anti-diabetic activity[23].

Fig. 1: Structures of chemical constituents reported in Curcuma longa L.



www.ijpsonline.com

Indian Journal of Pharmaceutical Sciences 1531September-October 2024

Jagetia et al.[24], concluded the antioxidant 
activity of curcumin in mice when exposed to  
Gamma (γ)-irradiation at a dose of 2 Gy/d for 
5-20 d below the rib cage. The drug curcumin was 
administered orally and skin biopsies were collected 
for the biochemical estimations of groups (curcumin-
treated and untreated), results showed that the 
curcumin administration before irradiation increased 
the glutathione concentration and enhanced activity 
of glutathione peroxidase and superoxide dismutase 
whereas decrease in the lipid peroxidation indicated that 
curcumin increased the antioxidant activity on mouse 
exposed to γ-radiation due to free radical scavenging 
and upregulation of Nuclear factor erythroid 2-related 
factor 2 (Nrf2) expression[24]. Curcumin also acts by 
inhibiting Cycloxygenase-2 (COX-2), Lipoxygenase 
(LOX), inducible Nitric Oxide Synthase (iNOS), 
arachidonic acid metabolites, cytokines (Interleukin 
(IL)), Nuclear Factor-kappa B (NF-κB) and Tumor 
Necrosis Factor-Alpha (TNF-α)[20]. Curcumin inhibits 
inflammation in acute pulmonary injury by a decline in 
the concentration of cytokines TNF-α, IL-1β, IL-6 and 
IL-17A[25]. However, diclofenac sodium has beneficial 
efficacy on various oxidative stress parameters such as 
Malondialdehyde (MDA), the indirect assessment of 
Nitric Oxide synthesis (NOx), Total Oxidative Status 
(TOS), total Thiols (SH), Total Antioxidant Capacity 
(TAC) and Oxidative Stability Index (OSI) but the 
combination of diclofenac sodium with curcumin 
nanoparticles showed a better effect on antioxidant 
parameters (TAC and SH) and pro-oxidant parameters 
(MDA, NOx, TOS and OSI) experimental acute 
inflammation due to its increased bioavailability[26]. 
Curcumin combination with 6-shogaol and 10-shogaol 
acts synergistically as an anti-inflammatory by 
suppressing NF-κB translocation and down regulation 
of Toll-Like Receptor 4 (TLR4), TNF receptor 
associated factor 6 and Mitogen-Activated Protein 
Kinase (MAPK) pathway[27]. Curcumin shows 
neuralgia in Lipoteichoic Acid (LTA)-stimulated 
microglial cells by inhibiting inflammatory cytokine 
TNF-α, Prostaglandin E2 (PGE2), NO, iNOS and 
COX-2. Curcumin showed an anti-inflammatory effect 
mainly due to the inhibition of NF-κB and Microtubule-
Associated Protein Kinases (MAPKs) signaling[28]. The 
antioxidant activities of quercetin and curcuminoids 
in the mixture in a ratio of 3:1 were tested by assay 
methods such as 2,2-diphenyl-1-picrylhydrazyl and 
2,2′-azino-bis(3-ethylbenzothiazoline-6-sulfonic acid) 
free radical scavenging and showed the best formulation 
for wound healing due to antioxidant and antimicrobial 

activities[29].
Curcumin with vitamin E showed anti-inflammatory 
and antioxidant efficacies by improving oxidative 
stress such as TAC and MDA and inflammatory high 
sensitivity C-Reactive Protein (CRP) biomarkers in 
healthy postmenopausal women and aids in improving 
arthritis conditions[30]. Curcumin showed anti-
inflammatory and antioxidant effects cooperatively 
by inhibiting MAPKs/NF-κB phosphorylation and 
promoting the Nrf2 pathway on arsenic-induced injury 
in kidney and liver of mice[31].

Curcumin with ferrous sulphate assisted to reduce 
oxidative stress and inflammation on 155 healthy 
participants by placebo-controlled randomized study. 
The anti-inflammatory and antioxidant effect showed 
a significant reduction in IL-6, TNF-α increased 
Thiobarbituric Acid Reactive Substance (TBARS) 
levels in plasma[32]. Curcumin and punicalagin showed 
the anti-inflammatory action by suppressing TNF-
induced pro-inflammatory cytokine (IL-1A, IL-1B and 
IL-6) and chemokines (CCL2-4, CXCL1, CXCL5 and 
CXCL8) in human placenta[33]. Currently, new nano-
formulations of curcumin were developed that showed 
better bioavailability and enhanced anti-inflammatory 
and antioxidant efficacies[34].

Green tea:

Green tea obtained from the fresh leaves of Camellia 
sinesis, belongs to the family Theaceae. As the most 
popular non-alcoholic beverage in the world, green tea 
is consumed by nearly 3 billion people worldwide and 
is available in a variety of forms. It can be produced 
from the leaves, buds, or delicate stems of the plant. 
Camellia sinesis evergreen shrub having a large 
number of branches generally 1-3 m tall. The leaves 
appears green and the young leaves appears silver, 
flowers are axillary and solitary are 2.5-3.5 cm in 
diameter and the seeds are brown, sub-globose with 
1-1.4 cm in diameter[35]. Various chemical constituents 
of green tea are polyphenols (20 %-30 %), catechins, 
flavonoids, phenolic acids, caffeine, theanine, alkaloids 
etc. Polyphenols were the main ingredients of green tea 
whereas in black tea tannins were the main. It is also an 
excellent source of nutrients as carbohydrates, amino 
acids and minerals[36,37]. The leaves are commercially 
used to make green, oolong and black teas having 
antiobesity, anticancer, anti-inflammatory, anti-diabetic 
and neuroprotective activity[38]. Fig. 2 represents the 
structures of chemical constituents reported in Camellia 
sinesis.
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signaling pathways[41]. 

Green tea polyphenols reduces the oxidative stress and 
inflammation by preserving Reactive Oxygen Species 
(ROS) and inflammatory balance (TNF-α, IL-6 and IL-
1β), intracellular redox balance by activating the Nrf2 
pathway and Extracellular signal-Regulated Kinase 
(ERK1/2) pathway in bovine mammary epithelial 
cells[42]. Nguyen et al.[43] reported the polyphenol 
catechins from green tea i.e., Epigallocatechin-3-
Gallate (EGCG) reduces inflammatory mediators (IL-
1β and TNF-α) relating pathways in zebrafish model 
by abolishing neutrophil migration speed[43]. EGCG 
reported for antioxidant activity by reduction of MDA 
and GSH and anti-inflammatory activity by reducing 
TNF-α, NF-κB, IL-1β and TGF-β in chloroform-
induced hepatotoxicity in rats[44]. Kim et al.[45] reported 
that EGCG possessed both anti-inflammatory and 
antioxidant efficacies by inhibiting NF-κB pathway 
and enhancing Nrf-2/HO-1 pathway in cobalt chloride-
stimulated BV2 microglial cells.

Active constituent of tea: Tea polyphenols include 
catechins, flavanoids and phenolic acids were the main 
bioactive compounds in green tea. Tea polyphenols 
acted as an anti-inflammatory and decreased the 
inflammation-induced obesity by inhibiting the 
Lipopolysaccharides (LPS)-activated TLR4/NF-κB 
pathway and decreasing systemic LPS levels in high-
fat diet obese mice[39].

The inflammatory response was inhibited by tea 
polyphenols by improving myeloperoxidase activity, 
increase in the levels of IL-10, lowering the levels of 
IL-6, IL-2 and TNF-α and deactivating NF-κB. Tea 
polyphenols are antioxidant against free radicals and 
oxidants and also acts as an anti-inflammatory agent 
by managing intracellular transductions (Nrf2, NF-κB, 
AP-1 and STATs)[40]. In D-galactose-induced liver aging 
in mice polyphenols from green tea showed antioxidant 
and anti-inflammatory activity by decreasing the 
oxidative stress, pro-inflammatory cytokines level and 
8-hydroxy-2'-deoxyguanosine and advanced glycation 
end products levels in liver regulating through Nrf2 

Fig. 2: Structures of chemical constituents reported in Camellia sinesis
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Tomato:

Tomato is a significant vegetable that is grown 
commercially over the world and has numerous health 
advantages that are beneficial in preventing diseases that 
affect people. It is regarded as a healthy diet regimen 
because it has low-fat content but no detrimental 
cholesterol. Tomatoes are fruits obtained from the 
plant Solanum lycopersicum L. belongs to the family 
Solanaceae. Tomato a perennial plant that can grow 
upto 1-3 m, stems are green having trichomes. Spiral 
leaves with ovate leaflets having hairs. The clusters of 
flowers are called truss. The shape of the fruit varies 
among cultivars and may be round, pear-shaped, or 
ovate. Botanically, tomato is known as a berry and 

nutritionally classified in the category of vegetables. 
Fruit is composed of placental tissue, seeds and 
pericarp. The various chemical constituents in tomato 
reported were phenolic compounds (phenolic acids, 
ferulic acid, caffeic acid, sinapic acid, p-coumaric acid 
and chlorogenic acid), flavanoids (quercetin, rutinand 
and kaempferol), carotene and its derivatives (lycopene, 
lutein, phytoene, β-carotene, α-carotene, γ-carotene, 
δ-carotene and neurosporene). Various nutrients like fat 
and water-soluble vitamins (A, B, C and E), potassium 
and folic acid analogues are present in appropriate 
concentrations in tomatoes[46,47]. Fig. 3 represents the 
structures of chemical constituents reported in Solanum 
lycopersicum L.

Fig. 3: Structures of chemical constituents reported in Solanum lycopersicum L.
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anti-inflammatory effect in healthy individuals by 
decreasing CRP and TNF-α levels. A single dose of 
240 g/70 kg of tomato sofrito indicated that not only 
lycopene but also the combination with other bioactive 
constituents (carotenoids and polyphenols) contributed 
to this effect[54, 55].

Chili pepper:

Chili peppers are cultivated across the world and 
originated in Mexico. It is widely used as a spice 
and condiment in the world due to its pungency and 
special flavour. It is consumed in dried forms, in 
vegetables, as a spice and also in salad. It is obtained 
as fruits from the plant Capsicum annuum belongs to 
the family Solanaceae. It is a small shrub cultivated 
in the Americas and throughout the world. Capsicum 
annum is a small spreading annual shrub that can grow 
up to 1.8 m in height. The leaves are of varying shapes 
and simple but with smooth margins. The flowers are 
approximately 1.5 cm in diameter of white colour may 
be in groups. The fruit are multi-seeded berries that are 
long, cylindrical in shape, but with no sutures; turns red 
when ripe and have shiny surface. The fruit is up to 250 
mm in length and 7 mm in width, with a characteristic 
odour and pungent taste.

Various chemical constituents of chili pepper (capsaicin 
(46 %), dihydrocapsaicin (41 %), nordihydrocapsaicin 
(7 %), norcapsaicin (7 %), homocapsaicin (3 %), 
homodihydrocapsaicin (2 %)), carotenoids (capsanthin, 
capsorubin, and β-carotene), phenolic compounds, 
and flavonoid. It is also composed of fat, proteins, 
carbohydrates, fibers, and vitamin C as nutrients with 
minerals such as sodium, potassium, calcium, and 
zinc, etc.,[56-59]. Fig. 4 represents structure of chemical 
constituents reported in Capsicum annuum.

Active constituent of tomato: Liu et al.[48] reported anti-
inflammatory and antioxidant efficacies of lycopene in 
finishing pigs as dietary supplements at a dose of 0.1 
g/kg and 0.2 g/kg. Antioxidant and anti-inflammatory 
effects were observed in the duodenum by decreasing 
MDA (0.1 g/kg and 0.2 g/kg) and IL-1β, NF-κB and 
TNF-α (0.2 g/kg)[48]. Lycopene possesses antioxidant 
activity by strengthening the Nrf2 antioxidant pathway 
and antioxidant response genes HO-1 and Nicotinamide 
Adenine Dinucleotide Phosphate Hydrogen (NADPH) 
Quinone Oxidoreductase-1 (NQO1), anti-inflammatory 
activity was due to inhibition of MAPK and NF-
κB pathways by D-galactose-induced mitochondrial 
dysfunction and insulin signaling impairment in mouse 
kidneys and livers[49]. Lycopene (20 mg/kg) exerts 
an anti-inflammatory effect by reducing NF-κB and 
TLR4, and an antioxidant effect by increasing levels 
through the Nrf2 pathway in LPS-induced acute kidney 
injury[50]. The phenolic acids, carotenoids, flavonoids 
and tannins extracted from tomato pomace have the 
highest radical scavenging activities and carotenoids 
extracted in ethyl acetate have anti-inflammatory 
effects[51]. Pancreatic inflammation due to LPS and 
ethanol is prevented through lycopene-rich food diet. 
The inflammation due to alcoholic pancreatitis might be 
a consequence of increasing ROS levels in pancreatic 
cells. The anti-inflammatory activity of lycopene was 
due to stimulation of Nrf2/NQO1-HO-1 pathway 
by reducing levels of IL-6, ROS in pancreatic acinar 
cells[52]. Major components of tomato are β-carotene, 
lycopene and fatty acids. These were extracted in 
various solvents like bioethanol and ethyl acetate could 
be used in pharmaceutical, cosmetic and food industries 
due to their potent antioxidant activity[53]. The tomato 
sofrito is a sauce made with ingredients such as olive 
oil, garlic, and onion, which showed a significant 

Fig. 4: Structures of chemical constituents reported in Capsicum annuum



www.ijpsonline.com

Indian Journal of Pharmaceutical Sciences 1535September-October 2024

health benefits of nuts components depends on their 
bioavailability and the amount ingested. Here in this 
review we describe only two nuts; they are almonds and 
hazelnuts, obtained from the plants Prunus dulcis and 
Corylus avellana, belong to the families Rosaceae and 
Betulaceae, respectively. 

Nuts were common in some features such as good 
oil content and big seed size as compared to other 
oil seed varieties[72,73]. As chemically similar nuts; 
almonds and hazelnuts are highly nutritious contains 
phytochemicals such as caffeic acid, gallic acid, ellagic 
acid, catechin, epicatechin, epigallocatechin, EGCG, 
isorhamnetin, quercetin, kaempferol, myricetin, 
proanthocyanidin, stilbenes, hydrolysable tannins, 
lignans, proanthocyanidins, carotenoids, coumestans, 
phytates and phytoestrogens with macronutrients 
(protein, fat andcarbohydrate), micronutrients (minerals 
and vitamins) and essential oils[74]. Fig. 5 represents the 
structure of chemical constituents reported in nuts.

Active constituents of nuts:  Nuts are used as 
healthy and nutritious diet worldwide are dry fruits 
obtained from trees. Nuts contain carbohydrates, 
vitamins, minerals and bioactive constituents such as 
polyphenols, flavonoids and fatty acids[75-77]. Nuts were 
reported for many bioactivities such as antioxidant, 
prebiotic[78], anixolytic[79], sedative and hypnotics[80], 
anti-inflammatory[81], antimicrobial[82], cardiometabolic 
protective[83], anticancer and memory enhancing 
effects[84,85]. 

Fatty acids (oleic acid and linoleic acids) showed the 
antioxidant and in vitro anti-inflammatory activity with 
better results than diclofenac[86]. Formulation of acetonic 
lyophilized almond skin extract showed the anti-
inflammatory activity by inhibiting TNF-α in intestine 
with good bioavailability of active constituents[87]. A 
potential antioxidant property of roasted hazelnut skin 
was reported due flavonoids, tannins and phenolic acids 
as a good nutraceutical[88]. Hydroxytyrosol (HT) and 
almond polyphenols were reported for antioxidant and 
anti-inflammatory effects on Low Density Lipoproteins 
(LDL) in moderately hypercholesterolemic patients[89]. 
Hazelnut extract encapsulated nano-structured lipid 
carriers showed the antioxidant property through 
ROS scavenging effects on Human Dermal Fibroblast 
(HDF) cells with increased stability and prolonged 
bioactivity[90]. Table 1 showed the comprehensive view 
of pharmacological activities reported by the active 
constituent in the food of daily use.

Active constituents of chili pepper: Chili pepper 
contained capsaicinoids (capsaicin, dihydrocapsaicin, 
nordihydrocapsaicin and norcapsaicin) as the 
major active constituents. Capsaicin is most active 
constituent as compared to other and in good amount. 
Capsaicin is responsible for the pungent odor of chili 
pepper[60]. Capsaicinoids are reported for their various 
bioactivities such as anti-inflammatory, anticancer, 
analgesic, antioxidant, weight control, cardioprotective,  
anti-lithogenic effects[61,62].

Antioxidant effect of capsaicin (150 mg/kg) and 
curcumin (1500 mg/kg HFD) were due to reduced 
levels TBARS, ROS of testicular and hepatic oxidative 
stress on rats on high fat diet[63]. Bioavailable acyclic 
cucurbitencapsulated capsaicin were developed with 
improved antioxidant and anti-inflammatory properties 
by significantly increasing the inhibition rate of Nitric 
Oxide (NO) and IL-1β in human gastric mucosal cell[64]. 
Capsaicin and phenolic compounds obtained from 
cellulose supported extracts of Habanero chili pepper 
seeds showed anti-inflammatory effects by reducing the 
concentration of inflammation cytokines with potential 
immunostimulant effects depends upon the cellulase 
treatment time[65]. 

Capsaicinoids (capsaicin and dihydrocapsaicin) 
showed anti-inflammatory and antioxidant effects by 
abolished TNF-α induced expression of the adhesion 
molecules Vascular Cell Adhesion Molecule (VCAM)-
1, Intercellular Adhesion Molecule (ICAM)-1, IL-6 
and reducing NO in human vascular endothelial cell 
cultures[66]. Capsaicin revealed anti-inflammatory effect 
by decreasing the level of inflammatory cytokines 
(TNF-α, IL-1 and IL-6) by suppressing NF-κB and 
MAPKs signaling pathways in mice LPS-induced 
inflammation and LPS-stimulated BV 2 microglia 
cells[67-69]. Capsaicin with topical Non-Steroidal 
Anti-Inflammatory Drugs (NSAIDs) in patches 
having considerable effect on inflammation[56,70]. The 
formulation of Solid Liquid Nanoparticles (SLNs) of 
curcumin, capsaicin and linolenic acid employ an anti-
inflammatory effect by reducing IL-6 level even in the 
presence of TNF-α in skin cells[71].

Nuts (almonds and hazelnuts):

Nuts are widely used worldwide due to their health 
benefits. Now a days the oils obtained from various 
nuts are widely used in foods due their flavor, nut oils 
are also used in formulation of cosmetics in cosmetic 
industry and also used as health promoting diet. The 
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Fig. 5: Structures of chemical constituents reported in nuts

S. No. Plant Family Major bioactive constituents Pharmacological activity References

1 Tumeric Zingiberaceae
Curcuminoids (curcumin, 
demethoxycurcumin and 
bisdemethoxycurcumin)

Antibacterial, anti-malarial, 
anticancer, antiviral, wound healing 

agent, anti-nociceptive, anti-diabetic 
and cardiovascular diseases

[91-95]

2 Green tea Theaceae
Catechins (EGCG, 

epigallocatechin, epicatechin 
gallate and epicatechin)

Immunomodulatory, anticancer, 
weight loss, antibacterial, 

cardiovascular diseases and antiviral
[96-99]

3 Tomato Solanaceae
Carotenoids (lycopene, 
α-carotene, β-carotene, 

γ-carotene and δ-carotene) 

Anticancer, cardiovascular diseases, 
antibacterial and anti-diabetic

[100-103]

4 Chili 
pepper Solanaceae

Capsaicinoids (capsaicin, 
dihydrocapsaicin, 

nordihydrocapsaicin and 
norcapsaicin) 

Antimicrobial, antiviral, 
cardiovascular diseases. anti-obesity, 

anticancer and anti-diabetic
[104-107]

5 Nuts Rosaceae

Caffeic acid, gallic acid, ellagic 
acid, catechins, isorhamnetin, 

quercetin, kaempferol, myricetin 
and proanthocyanidin

Cardiovascular, memory enhancing 
agent, antimicrobial, anticancer, 

sedative and hypnotics and anxiolytic
[79,80,82,83,85,108]

TABLE 1: THE LIST OF PHARMACOLOGICAL ACTIVITIES OF PLANTS USED AS FOOD
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beneficial health effects. Nuts are used from ancient 
times to improve the mental health as they contain 
choline a precursor for the synthesis for acetylcholine. 
Nut polyphenols were extracted and reported for 
their bioactivities. Nuts are generally consumed by 
soaking overnight for improved systemic absorption. 
Nanoparticles formulation of bioactive compounds 
extracted from nuts have been developed with improved 
bioavailability[90].

CONCLUSION

The diets having nutritious value with medicinal uses 
are thought to be good choice foods. Here we discussed 
the foods that are very commonly used in India as 
well as in the whole world from ancient times for their 
medicinal uses. The major bioactive constituents that 
are curcumin, tea polyphenols, lycopene, capsaicin and 
nut polyphenols extracted from plants were discussed 
for their anti-inflammatory and antioxidant activities. 
Furthermore it was noted that due to low solubility 
the bioavailability of these compounds are low, to 
overcome this recently new delivery systems has 
been developed such as nanoparticles formulations 
with improved bioavailability, stability and prolonged 
action in low dose. The nanoparticles formulations 
of these active compounds with NSAIDs showed the 
synergistic effect. The nanoparticles may be the good 
choice of formulations for these compounds and also 
for pharmaceutical industry.
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DISCUSSION

The modern lifestyle, food, lack of exercise and 
exposure to various chemicals will lead to oxidative 
stress and consequently inflammation[2,109]. Bioactive 
constituents obtained from plants such as curcumin, 
tea polyphenols, lycopene, capsaicin and nut 
polyphenols showed impressive anti-inflammatory 
and antioxidant activities. Curcumin is an important 
bioactive constituent of turmeric, a promising dietary 
compound with potential anti-inflammatory activity. 
The metabolites of curcumin tetrahydrocurcumin and 
octahydrocurcumin have superior anti-inflammatory by 
suppressing TAK1-NF-κB Pathway. Curcumin shows 
poor absorption, chemical instability, rapid metabolism 
and rapid systemic elimination due to this delivery 
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