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Abstract 
Phenolic compounds are a broad class of secondary metabolites found in many higher plant organs, including 
fruits, vegetables, grains, legumes, nuts, and spices. They are also involved in a variety of physiological 
processes, including stress resistance, plant quality, color, and flavor. The anti-inflammatory, 
anticarcinogenic, antibacterial, and natural antioxidant properties of phenolic compounds are currently a 
focus of much research and application. Several types of phenolic compounds share a common chemical 
structure consisting of an aromatic ring with one or more hydroxyl substituents. Flavonoids, phenolic acids, 
tannins, stilbenes, and lignans are the primary families of phenolic compounds. The SLE, SFE, UAE, MAE, 
ESE, and PLE are examples of advanced extraction techniques. While non-conventional technologies can 
provide greater extraction efficiency in terms of cost, yield, extraction time, and/or selectivity, conventional 
extraction methods are relatively straightforward and frequently employed for separating plant phenolic 
chemicals. HPLC is one of the most advantageous analytical techniques, particularly when used in 
conjunction with extremely sensitive detectors (like MS). All things considered, the scientific community is 
still very interested in the biological potential of several naturally occurring plant phenolic chemicals. Despite 
all of those developments, there is still a significant lack of information regarding the phytochemicals that 
are responsible for the biological potential, their modes of action, how to build therapeutic and preventative 
dosages, and even whether biochemical interactions occur. 
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INTRODUCTION 

All plant cells manufacture polyphenols, also known as phenolic compounds (PCs), which are thought to be 
among the most common secondary metabolites. Their biosynthesis involves the involvement of the acetate-
malonate and shikimate pathways. This forms polyphenols with various structures, including flavonoids, 
phenylpropanoids, and other phenolic oligomeric and polymeric molecules. They already have more than 
10,000 members. Their variety influences the biological activity and functional relevance of phenolics. Their 
interactions with reactive oxygen species, which may be found in both plants and the human body when they 
enter through food chains, define most of their representatives. Because of their strong biological activity, 
phenolic compounds are effectively employed as medications and dietary supplements to promote population 
health. (1) 
Antioxidants, structural polymers (lignin), attractants (flavonoids and carotenoids), UV filters (flavonoids), 
signal chemicals (salicylic acid and flavonoids), and defensive response chemicals (tannins and phytoalexins) 
are all possible uses for plant phenolic compounds. Phenolic chemicals have a key role in defensive 
responses, including anti-aging, anti-inflammatory, antioxidant, and anti-proliferative properties, from a 
physiological perspective. Thus, eating plant foods strong in antioxidant compounds is helpful since it will 
reduce the occurrence of several chronic illnesses, such as diabetes, cancer, and cardiovascular diseases, by 
managing oxidative stress. Berries and other fruits with high-glucosidase and low-amylase inhibitory 
properties may also be considered as potential dietary supplements for managing the first phases of type 2 
diabetes-related hyperglycemia. (2) 
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In addition to giving plants their color, plant phenolics are typically engaged in defense against UV rays or 
hostility from diseases, parasites, and predators. They are an essential component of the human diet as they 
are found in every plant organ. Plant foods (fruits, vegetables, cereals, olives, legumes, chocolate, etc.) and 
drinks (tea, coffee, beer, wine, etc.) include phenols, which are widely distributed and largely responsible for 
the general organoleptic qualities of plant foods. For instance, when phenolics, primarily procyanidin, 
interact with the glycoprotein in saliva, they contribute to the bitterness and astringency of fruit and fruit 
juices. (3) 
 
Classification of Polyphenols 

1. Phenolic acids 

One important family of polyphenols that are widely utilized in human diets are phenolic acids, which are 
non-flavonoid polyphenols. The varied family of plant polyphenols are phenolic acids, which are produced 
via the phenylpropanoid route from shikimic acid, the breakdown of cell wall polymers like lignin during the 
monolignol pathway, and certain microorganisms. The shikimate or shikimic acid route is responsible for 
producing the majority of phenolics in bacteria, fungi, and plants by transforming simple carbohydrate 
molecules—which are produced by the pentose phosphate pathway and glycolysis—into tryptophan and 
phenylalanine. In a multi-step metabolic process, larger carbohydrate molecules broke down into glucose, 
which was then transformed into dehydroshikimic and shikimic acids. While shikimic acid changed into 
phenylalanine, dehydroshikimic acid changed into gallic acid, a basic hydroxybenzoic acid. While tyrosine 
ammonia lyase (TAL) helps some plants and grasses convert 4-hydroxycinnamic acid, phenylalanine 
ammonia-lyase (PAL) transforms phenylalanine into trans-cinnamic acid and releases ammonia, which is 
essential for the synthesis of phenolic acids as well as primary and secondary metabolism. When acid/alkali 
hydrolysis occurs, the integrated esterified phenolic acids found in plant cell walls are released. When a 
hydroxyl group is added at the para position, monooxygenase transforms cinnamic acid into p-coumaric acid 
(employ cytochrome P450 as oxygen binding site). After undergoing hydroxylation and oxymethylation, p-
coumaric acid yields ferulic and caffeic acids, respectively. The production of lignins and other phenolics 
uses these phenolic acids, which have a C6-C3 structure, as an ancestor. Cinnamic acid changed into benzoic 
acid and its derivatives by losing two carbon atoms. Depending on the amount of fruits, vegetables, and 
whole grains consumed, such as apples, mangos, berries, plums, cherries, kiwis, citrus fruits, onions, tea, 
coffee, and flour produced from whole wheat, rice, maize, or oats, a person should consume 200 mg or more 
of phenolic acids per day. Additionally, phenolic acids can be purchased commercially as dietary 
supplements, such as green tea or grape seed extract. The supplements are usually offered as antioxidants, 
but recent studies have shown that fruits, vegetables, and whole grains offer more health advantages than 
antioxidant supplements. As a result, their extraction company has a lot of room to grow.  (4) 
Phenolic acid  Plant  Reported activities (5-37) 

Protocatechuic 
acid 

Oryza sativa  

Prunus domestica 

Vitis vinifera 

Prunus amygdalus 

Illicium verum 

Rosmarinus officinalis 

Hibiscus sabdariffa  
Ginkgo biloba  

Antibacterial, Antioxidant, Antidiabetic Activity, 
Anticancer, Antiulcer, Antiaging, Antifibrotic, Antiviral, 
Anti-inflammatory, Analgesic, and Antiseptic Properties 
 Anti-atherosclerotic and anti-hyperlipidemic Activities 
Cardiac Activity 
Hepatoprotective, Nephroprotective Activity, 
Neurological Effects, Metal Chelating Properties 

p-hydroxy 
benzoic acid 

Daucus carota 

Elaeis guineensis 

Vitis vinifera 

Fagara macrophylla 

Paratecoma peroba 

Antimicrobial, Anti-sickling, antialgal, antimutagenic 
agent, estrogenic, nematicidal agent, antiviral, 
hypoglycemic agent, antiatherogenic agent, anti-
inflammatory agent, Antiplatelet aggregating factor, 
antioxidant  
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Tabebuia impetiginosa 

Pterocarpus santalinus 

Catalpa bognoniooides 

Vitex negundo 

Areca catechu 

Arabidopsis thaliana  

Vanillic acid Angelica sinensis 

Olea europaea 

Psidium guajava 

Antimicrobial, Anti-filarial, Antibacterial, 
Cardioprotective, Hepatoprotective Prevention of 
carcinogenesis, inhibition of snake venom activity, 
apoptosis, inflammation, and minimizing oxidative stress 
caused by the pathogenesis of cardiovascular diseases 

Caffeic acid Olea europaea 

Coffea arabica 

Solanum tuberosum 

Anticarcinogenic, Antioxidant Activity, Vasorelaxant 
Effect, Anti-inflammatory and Immunomodulatory, Anti-
atherosclerotic Activity, Anti-angiogenic Activity. 
Enhanced insulin secretion and ameliorated insulin 
resistance, DM-induced inflammation, and oxidative 
stress and showed protective effects against 
nephropathy, neuropathy, and cardiomyopathy. 

p-Coumaric acid Malus domestica 

Pyrus communis 

Solanum lycopersicum 

Zea mays 

Antioxidant, anti-inflammatory, antimutagenic, anti-
ulcer, antiplatelet, and anti-cancer activities, mitigating 
atherosclerosis, oxidative cardiac damage, UV-induced 
damage to ocular tissues, neuronal injury, anxiety, gout, 
and diabetes 

Ferulic acid Angelica sinensis 

Cimicifuga racemosa 

Ligusticum chuangxiong  

Anti-Oxidative Effects, Anti-Inflammatory Effects, Anti-
Fibrotic Effects, Anti-Cancer, Asthma 

Syringic acid Olea europaea 

Beta vulgaris cicla  

Juglans regia 

Phoenix dactylifera 

 Cucurbita pepo 

Raphanus sativus 

Hemidesmus indicus 

Alleviates oxidative stress 
Modulates oncogenic transcription factors and induces 
apoptosis in cancer cells 
Antidiabetic, Neuroprotective activity, Anti-
inflammatory activity, Cardioprotective activity, 
Antiendotoxic activity, Anti-microbial agent 
 

Sinapic acid Citrus paradisi 

Vaccinium oxycoccus 

Brassica napus 

Antioxidant, Anti-Inflammatory, Anti-Cancer, 
Hepatoprotective, Cardioprotective, Renoprotective, 
Neuroprotective, Anti-diabetic, Anxiolytic and Anti-
bacterial  

Gallic acid  Phyllanthus 
Momordica  

Mentha  

Anti-Inflammatory, Anti-Oxidative, Anti-Tumor, Anti-
Bacterial, Anti-Diabetes, Anti-Obesity, Anti-Microbial 
And Anti-Myocardial Ischemia 

Chlorogenic acid  Boehmeria nivea 

Flos Lonicera japonica  

Helianthus annuus 

 

 

Anti-Inflammation and Anti-Oxidation  
Glucose and Lipid Metabolic Homeostasis Modulation 
Endothelial Protection and Anti-Atherosclerosis, Anti-
Allergic Effect, Hypotensive Effects, Hepatoprotection, 
Neuroprotection, Anticancer Effect, Antiviral and 
Antimicrobial Effects, Anti-UV-induced photoaging, 
mitigating systemic lupus erythematosus (SLE)-like 
symptoms, and suppressing melanogenesis. 
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Rosmarinic acid  Rosmarinus officinalis  

Forsythia koreana  

Ocimum tenuiflorum  

Thymus mastichina 

Antiviral, Antibacterial, Anticancer, Antioxidant, Anti-
Aging, Antidiabetic, Cardioprotective, Hepatoprotective, 
Nephroprotective, Antidepressant, Antiallergic, And 
Anti-Inflammatory Activities 

Ellagic acid  Rubus ursinus  

Quercus pyrenaica  

Rubus idaeus  

Fragaria ananassa 

Terminalia ferdinandiana 

Eucalyptus globulus  

Juglans nigra 

Anti-mycobacterial, Anti-inflammatory, Anti-
hyperlipidemic,  Hepatoprotective, Treatment of 
type 2 diabetes mellitus, Neuroprotective in sporadic 
Alzheimer’s disease 

2. Flavonoids 
The term "flavonoid" refers to a class of around 6500 molecules with a 15-carbon structure. Two phenyl 
benzopyranones comprise the core structure, and the three-carbon bridge connecting the phenyl groups is 
frequently cyclized with oxygen. The main groups are anthocyanidins, flavones, isoflavones, flavonols, 
chalcones, aurones, and flavanones. More differentiation within the distinct classes is feasible depending on 
the kind and quantity of substituent groups affixed to the rings. In addition to existing as free aglycones and 
glycosidic conjugates, flavonoids can also exist in various modified forms, as with most plant elements. This 
change can be considered a crucial defence in plants to prevent cytoplasmic damage and to store the 
flavonoids securely in the cell vacuole since the glycosylation makes the flavonoid less reactive, more polar, 
and hence more water-soluble. One or more aglycone hydroxyl groups are joined to sugar in flavonoid O-
glycosides via the creation of an O–C acid-labile acetal bond. Although any hydroxyl group can, in theory, 
be glycosylated, specific locations are preferred; for instance, the 3- and 7-hydroxyls in flavonols and 
flavanols, the 3- and 5-hydroxyls in anthocyanidins, and the 7-hydroxyl group in flavones, flavanones, and 
isoflavones are the common glycosylation sites. When microorganisms infect plants, the plants release a 
special chemical known as "phytoalexin" that protects the plants from the disease organisms. Numerous plant 
species have been discovered to contain flavonoid molecules called phytoalexins. Most flavonoid 
phytoalexins were mostly extracted from subterranean components such as seeds, rhizomes, roots, and 
hypocotyls. Furthermore, many flowering plants, particularly those in the Leguminosae family, are known 
to be stimulated by specific flavonoids to produce nitrogen-fixing bacteria (Rhizobium, Azorhizobium, and 

Bradyrhizobium). Almost all flavonoid groups are best defined by their ability to function as antioxidants. 
Flavonoids can disrupt a minimum of three distinct processes that generate free radicals. Because they have 
lower redox potentials, they can reduce highly oxidizing free radicals by forming less reactive flavonoid 
radicals. This helps to prevent things like lipid peroxidation, which is one of the main ways that free radicals 
damage cellular membranes and ultimately cause cell death. The anti-inflammatory, antiallergic, 
hepatoprotective, antithrombotic, antiviral, and anticarcinogenic properties of flavonoids have also long been 
known. (38) 

Flavonoids Plant  Reported activities (39-59) 

Quercetin Fagopyrum esculentum 

Brassica oleracea italica 

Camellia sinensis 

Vaccinium macrocarpon 

 Cardiovascular Protection, Anticancer, Anti-Ulcer, 
Anti-Allergy, Anti-Viral, Anti-Inflammatory 
Activity, Anti-Diabetic, Gastroprotective Effects, 
Antihypertensive, Immunomodulatory, Anti-
Infective. 

Rutin Fagopyrum esculentum 

 Ruta graveolens  

Sophora japonica  

Antimicrobial, Anti-Inflammatory, Anticancer, 
Antidiabetic 
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Genistein Glycine max 

Lupinus 
Anti-Cancer Activity, Antioxidant Activity, Anti-
Inflammatory Activity, Antidiabetic, Antibacterial 
and Antiviral Activity 

Taxifolin Larix sibirica 

Pinus roxburghii 

Cedrus deodara 

Antiviral, Antifungal, Anti-hyperuricemic, Anti-
psoriatic, Anti-cataractogenesis, Antiangiogenic, 
Antihyperglycemic, Antioxidant, Anti-Alzheimer, 
Hepatoprotective, Anti-inflammatory 

Fisetin Diospyros kaki 

Allium cepa 

Cucumis sativus 

Anti-inflammatory, Antioxidant, Anticarcinogenic, 
Neuroprotection 

Hesperidin Citrus sinensis 

Citrus limon 
Antioxidant, Anti-Inflammatory, Cardiovascular 
protective effects, Neuroprotective, 
Gastroprotective  

Myricetin Myrica nagi Nutraceuticals, Antioxidant Properties, Anti-
Inflammatory, Analgesic, Antitumor, 
Hepatoprotective, Antidiabetic effects 

Luteolin Lactuca sativa 

Brassica oleracea acephala 
Antiangiogenic, Antimetastatic, 
Immunomodulatory, Synergistic Effects of 
Conventional Anti-Cancer Drugs 

3. Lignan  
The phenylpropanoid pathway is the source of the family of secondary metabolites known as lignans in 
plants. Lignans are beneficial in human nutrition and medicine and play a significant role in protecting plants. 
Legumes, oilseeds, whole grain cereals, and various fruits and vegetables are the main sources of dietary 
lignans. Edible plant parts that have the highest concentrations of lignans include flax and sesame seeds. The 
diverse components of around 60 plant families include this class of chemicals, known as lignans, which 
have the potential to function as bioactive agents against malignant cells. In addition to their cytotoxic 
properties, they can treat cardiovascular disorders, diabetes, microbial infections, oxidation of live cells as 
antioxidants, and other significant or minor inflammatory reactions. (60) 

Lignan Plant  Reported activities (61-65) 

Enterolactone Linum usitatissimum  Protective Against Cancer, Inflammation, 
Viral Infection, Stroke, And Cardiovascular 
Diseases.  

Matairesinol  Symplocos setchuensis  Antiangiogenic, Anti-Inflammatory, 
Antioxidant, Anti-Tumor  
Potent Inhibitor of Casein Kinase I in Vitro 
Inhibit HIV replication in H9 lymphocyte cells 

Liriodendrin Boerhaavia diffusa Anti-myocardial ischemia, Anti-Arrhythmic, 
Anti-Oxidant, Anti- Inflammatory 

Steganacin Steganotaenia araliacea Antileukemic  

4. Stilbenes 

Several significant phenolic compounds, including stilbenes, come from plant families such as the 
Dipterocarpaceae, Vitaceae, Leguminosae, and Gnetaceae. They have a C6-C2-C6 backbone and often have 
two isomeric variants. Stilbenes are produced as a result of both biotic and abiotic stressors, including 
oxidation, high temperatures, and microbial infections. A total of 196 plant species and 45 plant groups were 
found to have 459 naturally occurring stilbene chemicals. The anticancer, antibacterial, antioxidant, anti-
inflammatory, anti-degenerative, anti-diabetic, neuroprotective, anti-aging, and cardioprotective properties 
of stilbenes are also demonstrated by pharmacological research. In stilbene biosynthesis routes, stilbene 
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synthase (STS) is the primary enzyme. Research on stilbenes' therapeutic use identifies limited 
bioavailability and isomerization as the main obstacles to their advancement as medicinal medications. (66) 

Stilbenes Plant  Reported activities (67-71) 

Resveratrol Polygonum cuspidatum 

 

 

 Antiangiogenic, Immunomodulatory, Antimicrobial, 
Neuroprotective, Antidiabetic, Cardioprotective, 
Hepatoprotective  

Pterostilbene Pterocarpus marsupium Anti-inflammatory, Antioxidant, Antitumor  
Piceatannol Passiflora edulis  Antioxidant, Anti-Inflammatory, Cancer Preventive, 

Neuroprotective Properties, Managing 
Hypercholesterolemia, Atherosclerosis, Angiogenesis, 
And Cardiovascular Diseases.  

5. Coumarins 
Coumarins (1,2-benzopyrone) are significant secondary metabolites that are widely distributed in a variety 
of species, including bacteria, fungi, and plants. Coumarins and their derivatives have a benzene ring fused 
with an α-pyrone ring in their basic structure. The formation of simple coumarins, including esculetin, 
scopoletin, umbelliferone (7-hydroxy coumarin), and 4-hydroxycoumarin (4-HC), is accomplished via the 
catalysis of hydroxide radicals and methyl groups in various locations. The three categories of complex 
coumarins that come from the phenylpropanoid routes are pyranocoumarins, furanocoumarins, and pyrone-
substituted coumarins. Psoralen and angelicin are examples of furanocoumarins, which have a characteristic 
molecular structure with a furan ring connected to the coumarin nucleus. Similarly, there are two forms of 
pyranocoumarins, such as xanthyletin and seselin, based on the positions of the pyran rings. Pyrone-
substituted coumarins, including dicoumarol and warfarin, are based on pyranocoumarins and have pyrone 
ring replacements and modifications.  Many biological actions, such as antibacterial, antiviral, antifungal, 
anti-inflammatory, anticancer, anticoagulant, and antihypertensive properties, have been discovered in 
coumarin derivatives due to their unique structures. Coumarin derivatives are, therefore regarded as reliable 
sources for the development of new drugs. For instance, in recent decades, they have been extensively used 
in the creation of herbal medications. (72) 
Coumarins Plant  Reported activities (73-78) 

Umbelliferone  Ipomoea mauritiana  
Edgeworthia chrysantha 

Antioxidant, antidiabetic, Anti-cancer, Molluscicidal, Anti-
inflammatory, sunscreen agent.  

Esculetin Cichorium glandulosum Antioxidant, Anti-Proliferative, Cytoprotective   
Scopoletin Viola mandshurica  

Polygala sabulosa  
Hedyotis diffusa 

Artemisia annua  

Antibacterial, Antifungal, Antiparasitic, Anticancer, Anti-
Inflammation, Hepatoprotective, Antihyperlipidemic, 
Antidiabetic, Neuroprotective, Antioxidant, Anti-
Angiogenesis, Anti-Hypertensive, Analgesic, Anxiolytic, 
Immunomodulatory, Anti-Osteoporosis, Anti-Allergic, 
Anti-Aging, Anti-Gout Activities.  

Psoralen Cullen corylifolium Anti-Osteoporotic, Antiviral, Antibacterial, Anti-Tumor, 
Anti-Inflammatory, Neuroprotective  

Calanolides  Calophyllum lanigerum  

austrocoriaceum 

Anticancer, Anti-HIV, Antimycobacterial, Antiparasitic 

6. Xanthones 
Xanthone, also known as 9H-xanthen-9-one, is an aromatic oxygenated heterocyclic compound having a 
dibenzo-γ-pirone scaffold. The biosynthetic processes in higher plants that result in the acetate-derived A-
ring (carbons 1–4) and the shikimic acid pathway-derived B-ring (carbons 5–8) determine the number and 
class of rings A and B. The type of substituents and where they are located on the scaffold determine the 
minor variations among xanthone derivatives. Several living things, including those that are phylogenetically 
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distant from one another, produce xanthones, which are extensively spread in nature. Natural xanthones, 
including their reduced derivatives di-, tetra-, and hexahydroxanthones, are around 2000 years old, according 
to the Dictionary of Natural Products as of January 2016. Nearly 80% of natural xanthones come from plants, 
making them the most common source of xanthones.  
The classification of xanthones has attracted a lot of attention in recent decades, mainly due to the 
compounds' enormous potential for biologically beneficial medical applications. Their group classification 
has changed as a result of the wide variety of substituents as well as the discovery and synthesis of new 
xanthones. Based on their substituents, all other xanthones can be categorized into six main groups: 
oxygenated xanthones, glycosylated xanthones, prenylated xanthones, xantholignoids, bisxanthones, and 
various xanthones. Simple xanthones, on the other hand, only have methyl groups attached to their core 
structure. Different plant organs (leaves, stems, roots, flowers, and fruits) and tissues, as well as those of 
other animals, biosynthesize and collect these compounds. Plants use the shikimate pathway to produce 
xanthones, with the acetate (or polyketide) pathway contributing. Many synthesized and naturally occurring 
xanthone derivatives with a variety of advantageous and diverse pharmacological properties have been 
documented in the literature. Many authors have claimed that xanthones have anticancer, antimicrobial, 
antimalarial, anti-HIV, anticonvulsant, anticholinesterase, antioxidant, and anti-inflammatory properties. 
They have also been linked to an inhibitory activity on various enzymes, such as intestinal P-glycoprotein, 
a-glucosidase, topoisomerase, protein kinase C, miRNA, acyl-CoA: cholesterol acyltransferase, xanthine 
oxidase, and aromatase. Cytotoxic effects have already been shown for all xanthone groups. The antioxidant 
properties of oxygenated xanthones with simple substituents like hydroxyl, methoxy, or methyl groups were 
linked to anti-obesity, antifungal, antibacterial, hepatoprotective, and cancer chemopreventive actions 
involving targets like tyrosinase, monoaminoxidase (MAO), P-glycoprotein (P-gp), protein kinase C (PKC), 
and tyrosinase. The most effective lignoids, in addition to xanthonolignoids, were identified to be 3,4-
dihydroxy xanthone derivatives with synthesis intermediates of 3,4-dihydroxy-2-methoxyxanthone and 2,3-
dihydroxy-4-methoxyxanthone, which in leukemia cell lines showed potential antiproliferative and apoptotic 
activities. Initially thought to have potential for treating melanoma, 1,2-dihydroxyxanthone is the most 
promising antioxidant due to its chelating qualities, stability, phototoxicity, cytotoxic effect on a human 
keratinocyte cell line, and modulatory effects on THP-1 macrophage cell line activity. As of today, thousands 
of natural xanthone derivatives have been isolated from Amaranthaceae, Anacardiaceae, Annonaceae, 
Asteraceae, Clusiaceae, Eriocaulaceae, Fabaceae, Filicineae, Gentianaceae, Guttiferae, Hypericaeae, 
Moraceae, Leguminosae, Loganiaceae, and Polygalaceae families. (79, 80) 
Xanthones Plant  Reported activities (81-85) 

Mangostin Garcinia mangostana Antibacterial, Antifungal, Antimalarial, 
Anticarcinogenic, Antiatherogenic Activities. 
Neuroprotective Properties In Alzheimer's Disease 
(AD) 

Garcinone E Garcinia mangostana Anticancer  
Gambogic acid  Garcinia hanburyi  Anti-Cancer, Anti-Inflammatory, Antioxidant, Anti-

Bacterial 
Swertianolin  
 

Lavandula angustifolia 

 

Neuromodulators targeting epilepsy, depression, and 
anxiety 

Mangiferin Mangifera indica Antioxidant, Anti-Inflammatory, Neuroprotective, 
Cardioprotective, Nephroprotective, Hepatoprotective, 
Anti-Diabetic, Anti-Asthmatic, Gastroprotective, 
Immunomodulatory, Anti-Cancer, And 
Hypocholesterolemic 

 
CONCLUSION 
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The most prevalent secondary metabolites found in nature are phenolic compounds, usually referred to as 
polyphenols. They have an aromatic ring with one or more free hydroxy substituents or functional derivatives 
such as glycosides, ethers, and esters. The antioxidant, antibacterial, anti-inflammatory, anticancer, and 
cardiovascular protective properties of phenolic compounds have drawn particular interest. Everyday dietary 
phenolic compounds come from a range of foods and drinks, including fruits (citruses, grapes, berries), 
vegetables (onions, broccoli, and cabbage), and beverages (coffee, tea, and wine). They are in charge of a 
variety of food qualities, including color, astringency, taste, and odor. Furthermore, several studies show that 
eating vegetables can improve metabolic markers typically linked to non-communicable disorders, including 
obesity, diabetes, and hypertension. 
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