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ARTICLE INFO ABSTRACT

Legumes are a good source of bioactive phenolic compounds which play significant roles in many physiological
as well as metabolic processes. Phenolic acids, flavonoids and condensed tannins are the primary phenolic
compounds that are present in legume seeds. Majority of the phenolic compounds are present in the legume seed
coats. The seed coat of legume seeds primarily contains phenolic acids and flavonoids (mainly catechins and
procyanidins). Gallic and protocatechuic acids are common in kidney bean and mung bean. Catechins and
procyanidins represent almost 70% of total phenolic compounds in lentils and cranberry beans (seed coat). The
antioxidant activity of phenolic compounds is in direct relation with their chemical structures such as number as
well as position of the hydroxyl groups. Processing mostly leads to the reduction of phenolic compounds in
legumes owing to chemical rearrangements. Phenolic content also decreases due to leaching of water-soluble
phenolic compounds into the cooking water. The health benefits of phenolic compounds include acting as an-
ticarcinogenic, anti-thrombotic, anti-ulcer, anti-artherogenic, anti-allergenic, anti-inflammatory, antioxidant,
immunemodulating, anti-microbial, cardioprotective and analgesic agents. This review provides comprehensive
information of phenolic compounds identified in grain legume seeds along with discussing their antioxidant and
health promoting activities.
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1. Introduction

Legume seeds constitute an essential part of the human diet as they
are excellent sources of proteins, minerals, vitamins and bioactive
compounds (Magalhaes et al., 2017). There has been a significant in-
crease in their production worldwide and the food processing industry
is developing newer uses of these seeds for producing food products
having beneficial effect on human health (Aguilera, Estrella, Benitez,
Esteban, & Martin-Cabrejas, 2011). The worldwide production, area
harvested and yield of different legume seeds is presented in Supple-
mentary Fig. S1. Legumes are a good source of bioactive phenolic
compounds for humans as they play a significant role in many phy-
siological and metabolic processes. Additionally, the diets in developing
countries are primarily based on legume and cereal products and re-
cently there has been an increasing interest in following strictly vege-
tarian diets among Western societies (Sabaté & Soret, 2014). Most of the
phenolic compounds are concentrated in the seed coats of the legumes
(Amarowicz & Shahidi, 2017; de Mejia, Castano-Tostado, & Loarca-
Pina, 1999; Duenas, Hernandez, & Estrela, 2006; Gan et al., 2016).
These compounds function as bioactive compounds and are important
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determinants of color, taste and flavor of foods. They exhibit free ra-
dical-scavenging capacity and the ability to interact with proteins. The
bioactive phenolic compounds present in grain legumes (as reactive
metabolites and associated antioxidant activity) make them suitable
candidates for creating new functional foods (Aguilera et al., 2011).
Phenolic compounds are polyhydroxylated compounds, constituting
one of the most extensive groups of chemicals present in plant kingdom.
These show structural diversity ranging from simple phenolics to
complex as well as highly polymerized compounds. The high-molecular
weight phenolic compounds having a complex structure are often re-
ferred to as polyphenols. These exhibit plenty of biologically significant
functions such as protection against oxidative stresses and degenerative
diseases. These compounds might offer indirect protection by the ac-
tivation of endogenous defense systems and with the modulation of
cellular signaling processes. Bioactivities (the specific effect produced
in human body upon exposure to bioactive compounds) of phenolic
compounds exemplify their importance in food products. They have
many health benefits, some of which are acting as anticarcinogenic,
anti-thrombotic, anti-ulcer, anti-artherogenic, anti-allergenic, anti-in-
flammatory, antioxidant, immunemodulating, anti-microbial,
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