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a b s t r a c t

The purpose of this review article is to present to the readers a comprehensive progress report on the
research performed on phenolics. Publications registered on the Scopus database from 2005 to 2015
were identified using various filters and keywords, and a critical analysis of the results was completed
based on the publication trends. This review discusses and elucidates the intervention of phenolics in
different disease areas with an emphasis on lifestyle diseases, occurrence of phenolics in different plant
parts, methods used in extraction of phenolics, chromatographic techniques used in the detection of
phenolics, and the standings of the top three countries based on research related to phenolics.
Copyright © 2016, Far Eastern Federal University, Kangnam University, Dalian University of Technology,
Kokushikan University. Production and hosting by Elsevier B.V. This is an open access article under the CC

BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

The utility of phenolics in today's world wherewe face immense
threat from free radicals is without question [1]. The threats from
free radicals are such that they can complicate any existing path-
ological conditions and even create new pathological conditions. As
a result, oxidative stress becomes a major pathological mechanism
and contributes significantly to the onset of several diseases, which
has made reactive oxygen species a deadly entity for mankind [2].
Thus, phenolics are popular dietary supplements, which play a vital
role in reducing the risk of onset of several diseases, including
cancer and neurodegenerative diseases [3]. There have been
numerous studies promoting the health features and chemistry of
phenolics [4e6]. This is clearly evident from the fact that Scopus
database contains 1823 review articles and 48,932 articles having
the word “phenolics” in the title, keywords or abstract body of the
published paper [7]. This reflects the magnitude of research un-
derway in the field of phenolics. In recent times the use of synthetic
antioxidants has come under scrutiny due to the negative effects of
these compounds on the human body [8]. This has also given a huge

boost to the research on phenolics. This review article aims to
present a comprehensive report on the research on phenolics based
on the publications registered in Scopus database from 2005 to
2015. This 10-year progress report based on the publication trends
in phenolics shall try to identify the different areas where research
on phenolics has been prioritized. This review can be a useful
module for any researcher planning research related to phenolics.
This review is entirely based on analysis and interpretation of data
obtained from the literature found on the Scopus database, and
hence, the references are kept to a minimum. The different settings
of Scopus used for obtaining the search results are summarized in
Table 1.

2. Critical analysis

2.1. Intensity of phenolic interventions in different diseases

As previously mentioned, 48,932 articles that referenced phe-
nolics were found in the Scopus database; all these articles did not
necessarily relate to natural products, but they could also include
synthesized phenolic compounds; The total number of papers
published regarding research on phenolics obtained from plant
extracts as potential drug treatments for various lifestyle diseases is
shown in Fig. 2. To identify only those articles that dealt with
research on phenolics using crude plant extract, the search
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parameters were modified slightly. Subsequently, a total 16,757
articles were identified that were based on research of phenolics
using crude plant extract. This generalizationwas performed by the
inclusion of the words “phenolics” and “extract” in the above-
mentioned search field type. It was anticipated that inclusion of
the word “extract” in the search text would likely identify only
those articles that were based on crude extracts (plants). However,
there still can be some margin of error because extracts can also be
obtained from microorganisms or environmental samples, but
assuming that phenolic compounds are more predominant in
plants, the above generalization can thus be drawn.

The antioxidant properties of several phenolics play a critical
role in management of the body's oxidative balance by providing
additional protection against oxidants, oxidative reactions and
reactive species. Despite having chemical diversity, phenolic com-
pounds mainly exhibit their specific bioactivity through a series of
polyvalence reactions and are able to strengthen the potential of
other compounds, block side effects of some constituents and also
acquire other biological properties [8]. Herbal therapy is believed to
act via synergism and through a multi-modal system, acting either
through multiple pathways or possibly by repetitive hitting of a
target by several entities [2]. Hence, the presence of phenolics with
antioxidant property provides therapeutic synergism support to
plant-based bioactivity in the management or cure of different
diseases.

Research related to the involvement or contribution of phenolics
in the cure andmanagement of several diseases using crude extracts
of medicinal plants was screened from Scopus within the stipulated
10-year time frame, and the results are shown in Fig. 1. Publication
trends clearly showed that involvement of phenolics is predomi-
nantly found in areas pertaining to antibacterial, anticancer and
anti-inflammatory research, typically for the search of drug candi-
dates using crude extracts of different medicinal plants [9].

Searching for antibacterial properties from natural products
yielded the highest percent contribution in terms of phenolic
involvement, followed by hepatoprotective and anti-cancer prop-
erties. Anti-bacterial, anti-inflammatory and free radical scav-
enging properties are the major dominant bioactivities of phenolics
which are responsible for the cure and management of various
diseases. Reactive oxygen species (ROS) are produced in all aerobic
cells as by-products of oxygen metabolism, and an oxidative stress
situation is created when ROS generation overpowers the cellular
antioxidant defence capacity [10]. Phenolic compounds can effec-
tively scavenge these ROS threats, thus participating in the pre-
vention of DNA adduct formation and enhanced carcinogen
elimination [11]. However, they can also exert chemopreventive
effects through interference with ROS, which act as secondary
messengers in signalling pathways crucial for cancer cell prolifer-
ation and invasion. Additionally, phenolic plant compounds are
capable of inhibiting inflammation and tumour promotion by
deactivating a range of pro-oxidative enzymes [12].

The intervention of phenolics in different lifestyle diseases was
also interpreted via Scopus data. The total number of papers pub-
lished regarding research on phenolics obtained from plant extracts
as potential drug treatments for various lifestyle diseases is shown
in Fig. 2. The total contribution of phenolic involvement in lifestyle
diseases was found to be 13.9% when compared to total research
performed related to phenolics using plant extracts (16,757). This
indicates that phenolics research has a wide scope in terms of
lifestyle diseases. The fact that phenolics are predominantly pre-
sent in various edible plant parts and can be consumed in a regular
human diet makes them preferred candidates for patients with
lifestyle diseases.

Table 1
Details of the search parameters and operational settings used to perform the
Scopus search.

Search parameters Operational settings

Search term text <……..>
Search field type Article title, abstract, keywords
Data range 2005e2015
Document type <article>
Subject areas Life sciences, health sciences and physical

sciences
Operator used between two

search terms
<and>, <or> depending upon the search
requirement

Fig. 1. Publication records (2005e2015) from Scopus of different diseases with phenolic interventions.

Fig. 2. Publication records (2005e2015) of various lifestyle diseases with phenolic
intervention in terms of research on plant extracts.
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