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Adenanthera pavonina belongs to the leguminous non-climbing plant, with a very prominent 
value in food chain and therapeutic medicine of traditional origin. The purpose of this study was 
to evaluate GC-MS analyzed methanolic leaf extract for proximate analysis, phytochemical 
screening and mineral content determination in order to authenticate its nutraceutical propensity. 
The leaves were collected, washed with distilled water, dried under shed and powdered. The 
phytochemical screening revealed the presence of alkaloids, saponin, flavonoids, carbohydrates, 
anthocyanin and betacyanin, quinones, cardiac glycoside, terpenoids, triterpenoids, coumarin, 
steroids, and acids while oxalates, phenol and tannins were absent. The results of a proximate 
analysis revealed that the plant possessed a significant amount of protein (8.050 ± 0.15% %), 
crude fiber (11.088 ± 0.07%), moisture content (7.135 ± 0.18%), crude fat (0.8459 ± 0.34%), 
carbohydrates (67.7911 ± 0.85%), ash contents (5.09 ± 0.11%), organic matters (94.91 ± 0.93%) 
and vitamin A (0.196). Quantitative analysis on mineral content revealed the presence of Mn 
(125.350 mg/kg), Fe (878.450 mg/kg), Ni (15.850 mg/kg), Cr (15.850 mg/kg), Cu 
(11.950 mg/kg), Zn (24.500 mg/kg), K (0.721%), Na (0.074%), Ca (0.988%), Mg (0.988%), 
Magnesium (0.9 (0.730%). The study also showed that cobalt, cadmium, and lead could not be 
detected due to the detection limits of the instrument. Physicochemical and spectral analysis 
were carried out using FT-IR and GC-MS to identify the content of each extract and the 
hypothesized structures were correlated from spectroscopic data. 
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1. Introduction 

Medicinal plants are considered the rich source of nutraceuticals which play commanding role in 
world health (Oladeji, Citation2016). The stem-bark of Adenanthera pavonina L. is utilized for 
the treatment of diverse kind of diseases in trado-medical practice. It is a tree of moderate size 
which average dimension of 15 meters high and 45 centimeters of circular diameter. It belongs to 
the Leguminosae family and Mimosoideae sub-family (Souza, Brandão-Costa, Albuquerque, & 
Porto, Citation2016). The bark colour is dark brown to grey. It exists primarily in continent such 
as Asia, Africa, and Caribbean (Geronço et al., Citation2020) as well as south-east region of 
India and Bangladesh (Ara, Saleh-E-In, Hashem, Ahmad, & Hasan, Citation2019). Various 
components of this plant are utilized in orthodox therapeutic medicine to cure a variety of 
ailments. The trado-medical practitioners reported that the stem-bark and leaf extracts of A. 
pavonina are useful for the treatment of diarrhea (Pandhare, Balakrishnan, Bangar, Dighe, & 
Deshmukh, Citation2017), cancer (Kuruppu, Paranagama, & Goonasekara, Citation2019), gout, 
hematuria (Ara et al., Citation2019), hematemesis, and chronic rheumatism (Moniruzzaman, 
Khatun, & Imam, Citation2015). 

Nutraceutical is a term derived from “nutrition” and “pharmaceutics.” The term is applied to 
products that are isolated from herbal products, dietary supplements (nutrients), specific diets, 
and processed foods such as cereals, soups, and beverages that other than nutrition are also used 
as medicine (Kalra, Citation2003). 

A. pavonina is one of the first-liners among the plants used in phytoremediation. It serves as 
adsorbent for the removal of copper from an aqueous solution (Sen, Sarma, & 
Bhattacharyya, Citation2015). There are about 30,000 edible plants known, yet just 300 have 
been domesticated, thereby providing more than 95% of plant for human sustenance. 
Ethnobotanical survey and experimental validation showed that this plant exhibits antimalarial 
(Adedapo et al., Citation2014), anti-inflammatory (Koodalingam, Manikandan, Indhumathi, & 
Kaviya, Citation2015), antimicrobial (Adeyemi, Adedapo, Adepapo, & Moody, Citation2015), 
antioxidant (Melo et al., Citation2018; Partha & Rahaman, Citation2015), antiproliferative 
(Araujo et al., Citation2019), antidiabetic (Kolhe, Chaudhari, & Patil, Citation2021), α-amylase 
inhibitory (Wickramaratne, Punchihewa, & Wickramaratne, Citation2016) activities among 
others. 

Moreover, inadequate amounts of daily intake of balance diet have been linked to downward 
population growth experienced in developing countries (Have, Owolabi, Steijns, Kudla, & 
Melse-Boonstra, Citation2020). They are experiencing issues such as increased population 
pressure, depletion of natural sources of amino acids, fats, and protein (Tan et al., Citation2020). 
Poverty and limited agricultural productivity are all factors in their everyday diet. Low 



agricultural productivity and poverty have exacerbated the situation, as they have been unable to 
satisfy the proper nutritive requirements for sufficient improvement of status of growth and 
development of the populace in such regions (Adebayo & Balogun, Citation2018). The overall 
negative impact of protein deficiency is demonstrated by the emergence of a variety of protein 
calorie illnesses. Some of such illnesses are: kwashiorkor (Atassi, Citation2022), marasmus and 
other nutritional problems which lead to overt loss of adipose tissue and muscle (Titi-Lartey & 
Gupta, Citation2022). Given the current food security problems, researchers might look at the 
nutritional composition of under-utilized seed oil and their plants in order to improve the 
country’s food profile and status. 

In addition, exploration of the therapeutic potential of A. pavonina have received substantial 
efforts from medicinal plant scientists as unveiled in a published review by George, Joseph, and 
Venugopal (Citation2017). Thus, traditional medicine uses several parts of this plant to treat 
inflammation and rheumatism (George et al., Citation2017). In another study, Mujahid, Siddiqui, 
Hussain, and Hussain (Citation2013) expatiated on the anti-oxidant and anti-inflammatory 
activities of it, while Godoi et al. (Citation2014) reported on its hepato-protective action. This is 
because this plant contains a variety of secondary metabolites that could have added to its 
medicinal propensity. It has a long history of traditional applications and proven 
pharmacological activities. As a result, the aim of this study is to experimentally provide relevant 
data for nutraceutical propensity of GC-MS analyzed leaf extract of A. pavonina. This is 
executed through expeditious assessment of its phytochemical screening, proximate composition 
and mineral content determination in order to determine the present potentiality and future 
prospects to humanity. 

2. Materials and method 

2.1. Instrument and measurement 

Oven was used for moisture determination, Muffle furnace for ash content determination, heating 
mantle was used for controlled heating with temperature regulator. After the extraction, the 
solvents were evaporated using an IKA® RV 10 Rotary evaporator. Other equipment and 
instrument used are water bath, ultraviolet light flame photometer, uv-visible spectrophotometer 
Buck Scientific AAS model 210, Nicolet FT-IR. The extract was GC-MS analyzed using an 
Agilent 6890 A GC/5973 MS. All chemical used were of analytical grade and used without 
further purification. 

2.2. Sample collection and preparation 

Leaves of Adenanthera pavonina Linn were harvested from the early hours of 6—8 am of March 
7, 2022 at Covenant University campus in Ota, Ogun State, Nigeria. Authentication and 
identification of the plant species were carried out at the Biological Sciences Department of our 
institution and a voucher specimen was available there for reference purposes. Leaves of this 
plant were cleaned and air-dried at room temperature for 5 days, and then under the influence of 
Thermofisher Vacuum oven at reduced temperature until they reached a consistent weight. The 
pulverization of the dried leaves was achieved with the help of a mechanical blender. The 



powdered leaves were then soaked in methanol for seven days with intermittent stirring for 
homogeneity and effective extraction. Prior to extraction period, the pulverized leaf materials 
were protected from rays of light, dust, and other particulate matter. The powdered leaves 
samples were likewise secured from microbial contamination. 

2.3. Preparation for leaves extraction 

The dried powder of Adenanthera pavonina was extracted with pet-ether, diethyl ether, 
chloroform, acetone, ethanol, methanol and distilled water. The extracts were then concentrated 
in vacuo by IKA® RV 10 rotary and the semi-solid extract obtained was concentrated by gentle 
heating at a reduced temperature over water bath. The sample was kept in the refrigerator after 
the extraction procedure was completed. 

2.4. GC-MS analysis condition 

The 6890 A gas chromatograph was used in conjunction with a 5973 C inert mass spectrometer. 
The detailed description of the condition can be found in the supplementary material section. 

2.5. Proximate determination 

Proximate analysis was determined through standard methods using 10 g of the extract. For 
instances, determination of protein and carbohydrate was carried out using Owoeye, Ajani, 
Akinlabu, and Ayanda (Citation2017); Molisch’s test by Owoeye et al. (Citation2017); Akinlabu 
et al. (Citation2019); Biuret test by Ajani et al. (Citation2016); moisture content by Akinlabu 
et al. (Citation2019); Ajani et al. (Citation2016) and total ash content Ajani et al. (Citation2016). 

2.6. Mineral content analysis 

Pre-treatment of the sample in acceptable standard solution in readiness for spectrometric 
analysis was carried using acid digestion. Afterwards, the minerals content analysis was carried 
out according to a known procedure (Owoeye et al., Citation2017). The elements which include 
Ca, Mg, Zn, Fe, Cd, Co, Pb, Ni and Mn were analyzed using atomic absorption spectrometer 
with serial No GE71211B (S4 AA System, USA). Two metals namely K and Na were analyzed 
with a flame photometer (PFP7, Jenway, UK). 

3. Results and discussion 

3.1. Phytochemical screening 

Over the years, natural products have been source for health and vitality to man. It has been 
source of food and curative medicine to man (Oladeji, Citation2016). Ethnobotanical surveys 
have unveiled the undeniable use of the medicinal plant in the treatment various infectious 
diseases in human could be dated back to antiquity. In the continuation of our research effort on 
the nutritional chemistry and pharmaceutical diversity of Adenanthera pavonina (Owoeye 



et al., Citation2017), we herein report the nutraceutical endowment (i.e. nutritional properties 
and pharmaceutical potential) of its leaf extract. Standard techniques were used to evaluate the 
phytochemical screening of Adenanthera pavonina linn leaves extract (Owoeye 
et al., Citation2017). The results of qualitative phytochemical screening of Adenanthera 
pavonina leaf extract is as shown in Table 1. Alkaloids were found in petroleum ether, 
chloroform, diethyl-ether, distilled water, and ethanol fractions, but not in methanol or acetone 
fractions, according to phytochemical screening of the leaves. Alkaloids are core framework in 
many pharmaceuticals and are documented to be bioactive agents used as anti-inflammatory 
substances (Heinrich, Mah, & Amirkia, Citation2021). 

Table 1. Phytochemical screening result of Adenanthera pavonina leaf extract. 
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Furthermore, saponin availability was noted in ethanol, methanol, acetone and water extract, but 
absent in petroleum ether, diethyl-ether and chloroform extract. Flavonoids are present in the 
chloroform extract and distilled water, but absent in the petroleum ether, acetone, diethyl-ether, 
methanol and ethanol extracts. Flavonoids wage war against free radicals to arrest oxidative 
stress in the body. It also regulates the cellular activity for effective metabolism (Ullah 
et al., Citation2020). Anthocyanin and betacyanin as well as quinones were only present in 
distilled water sample but absent in the remaining six solvents. Cardiac glycosides were found in 
ethanol and methanol, as well as acetone extracts but absent in the extracts of the remaining four 
solvents. Cardiac glycosides are naturally occurring phytochemical with potential for inhibition 
of Na+/K+-ATPase and treatment of congestive heart failure. Terpenoid was present only in 
methanol extract which indicated that the terpenoid might contain highly polar side chains and 
polar functional moieties attachment. Triterpenoids were present in petroleum ether, methanol, 
acetone and ethanol but absent in chloroform, diethyl-ether and distilled water extracts. All the 
solvent fractions were void of phenols. Coumarins was found in distilled water extract but not in 
methanol extract and the rest. Steroids was found in all the solvent extracts, except distilled 
water or petroleum ether extracts. Only acetone extract included the acids. Oxalate and tannins 
were absent in all seven solvent fractions. The absent of oxalate in the extract of A. pavonina 
connotes its medicinal advantage because oxalate binds with mineral in the gut by forming 
complex which makes it difficult for the body to absorb such mineral/Oxalate can cause 
circulation of monocyte and CaOx kidney stone formation (Kumar et al., Citation2021) (Figure 
1). 

Figure 1. The pictorial view showing the processing stages for the sample. 
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3.2. Proximate determination of Adenanthera pavonina leaves 



Proximate determination was carried out using a well-established procedure methods and the 
result is as shown in Table 2. A total of 10 g of the extract was utilized while the value of each 
parameter was reported in %. Leaf organic matter was calculated from the determined 
parameters aforementioned. The moisture content was 7.14 ± 0.18%. The crude fiber content of 
Adenanthera pavonina leaves was 11.09 ± 0.07%. Diets high in fiber, such as cereals, nuts, fruits, 
and vegetables, are beneficial to one’s health since they have been linked to a lower incidence of 
various illnesses. Various functional meals, such as bread, drinks, beverages, and animal 
products, can all benefit from dietary fiber (Ajani et al., Citation2016). Protein was found to be 
8.05 ± 0.15% in Adenanthera pavonina leaves. Using total nitrogen measurement multiplied by a 
particular conversion ratio as indicated in the Kjeldahl technique, the protein content was 
calculated (Akinlabu et al., Citation2019; Owoeye et al., Citation2017). Protein is required for 
the formation and maintenance of all cells in the body. Protein is an important part of any diet 
because it gives your cells energy and allows you to stay active Adenanthera pavonina leaves 
have a carbohydrate content of 67.79%. Carbohydrates are macronutrients that are one of our 
body’s three basic sources of energy. Carbohydrates are named from the three chemical elements 
that they contain: carbon, hydrogen, and oxygen. Carbohydrates are a group of nutrients that 
include simple sugars and starches. The cells, organs, and tissues of our body use this sugar as a 
source of energy. The excess energy or sugar is converted to glycogen through the 
instrumentality of insulin and it is stored under the adipose tissue, in the muscles and liver 
(Athyros et al., Citation2020). Vitamin A is required for growth and development, immune 
system function, and good vision, among other things (Huang, Liu, Qi, Brand, & 
Zheng, Citation2018). Vitamin A in the form of retinal combines with the protein opsin to 
generate rhodopsin, a light-absorbing molecule (Kim & Sparrow, Citation2021) necessary for 
both scotopic and color vision. The amount of ash in the leaf extract of A. pavonina is 
5.09 ± 0.11%. According to a prior study, the ash level of a sample was 3.05%, which is an 
indication of mineral richness. The kind as well as the quantity of ions and nutrients present 
within a particular soil may alter the ash level of the plant sample grown on such soil. The 
amount of ash in this study is within the permissible range (Ajani et al., Citation2016; Akinlabu 
et al., Citation2019) and it is a strong indication that the leaf is rich in minerals. The proximate 
analysis yielded a total organic matter value of 94.91% for Adenanthera pavonina leaf extract 
(Figures 2 and 3). 

Figure 2. Comparative study of crude fiber of A. pavonina leaf to other vegetables. 
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Figure 3. Comparative study of %Protein of A. pavonina leaf to other vegetables. 
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Table 2. Proximate determination of Adenanthera pavonina leaf extract in % of 

10 g. 

Download CSVDisplay Table 

3.3. The mineral content determination 

Qualitative and quantitative determination of mineral contents in food sample is a crucial 
component of nutraceutical profiling and salient prerequisite for oil quality evaluation and 
authentication. It also serves as means of monitoring of level of adulteration and pollution. In 



view of the aforementioned, the mineral content determination of the A. pavonina leaf extract 
was carried out with the aid of AAS (Table 3). The leaf extract of Adenanthera pavonina 
contained 15.850 ± 0.035 mg/kg of Nickel. Although, there is no evidence denoting nutritional 
benefit of this micronutrient to man; but it is salient in the proper growth and effective 
development in organisms, animal and plant (Genchi, Carocci, Lauria, Sinicropi, & 
Catalano, Citation2020). It is also used to treat iron deficiency anemia (a lack of healthy red 
blood cells), as well as weak and brittle bones (osteoporosis), Adenanthera pavonina leaves had 
878.450 ± 4.003 mg/kg of iron. It might be of great benefit in the prevention and treatment 
anemia, which is caused by a lack of iron in the body. It could also be used to treat anemia 
brought on by a chronic illness, pregnancy, or renal issues (Ajani, Owoeye, Owolabi, Akinlabu, 
& Audu, Citation2019). Adenanthera pavonina leaves have a manganese content of 
125.350 ± 1.021 mg/kg. Manganese is involved in a variety of biological activities, including 
amino acid, cholesterol, glucose, and carbohydrate metabolism. It also aids in bone growth, 
blood coagulation, and inflammation reduction. Manganese is not produced by the human body, 
although it can be stored in the liver, pancreas, bones, kidneys, and brain. Manganese is 
generally obtained from one’s food. Copper supplements are available, and the leaves of 
Adenanthera pavonina contained 11.950 ± 0.027 mg/kg. However, it is important to try to absorb 
vital vitamins and minerals from diet first to avoid the possibility of an imbalance. The leaves of 
Adenanthera pavonina contained 24.500 ± 0.053 mg/kg Zinc. Zinc is an important nutrient, 
which means you must obtain it through your diet. If you can’t acquire it from natural whole-
food sources, fortified foods are a wonderful alternative. Zinc is required for enzymatic 
activities, immunological function, wound healing, and DNA synthesis. It also ensures that you 
can taste and smell things. The following element are absent in the leave of Adenanthera 
pavonina Chromium, Cobalt, Cadmium and lead proved that the leave is edible while these 
elements Sodium, Calcium, Magnesium and Potassium are present in minute quantities. It is 
noteworthy to compare the concentrations of these metals with that of the safe limit according to 
WHO/FAO standards (Bawwab et al., Citation2022). According to Table 3, all these metals are 
present within safe limits for human consumption except for Fe (878.45 mg/kg) which was above 
the safe limit (500 mg/kg). 

Table 3. The mineral content determination of A. pavonina linn leaves. 

Download CSVDisplay Table 

3.4. FT-IR and GC-MS characterization 

The result if the FT-IR spectral analysis was extracted from the spectrum (See supplementary 
material) and presented in data form (Table 4). The absorption band at 3457 cm−1 depicted the 
presence of carboxylic acid, OH (broad band). This established the presence of numerous fatty 
acid which was further corroborated by the GC analysis of Adenanthera pavonina leaf extract. 
The broad band of OH indicated the presence of strong intermolecular interactions (hydrogen 
bonding) it exhibits. This accounts for carboxylic acid being dimeric in nature 
(Smith, Citation2018). The absorption band at IR frequency of 2950 cm−1 revealed the C-H in 
aliphatic band which is in tandem with the range earlier quoted for aliphatic CH in a previous 
study (Audu, Jooste, Malan, Ajani, & October, Citation2021). This accounted for the methyl, 
methylene and methine aliphatic chain in most of the GC components. The absorption band at IR 



frequency of 1640 cm−1 depicted the presence of C = C. The C = C we observed at a high 
wavenumber (1640 cm−1) was as a result of the direct link of the assigned C = C to highly 
electronegative moieties like CO2H (i.e. C = C–CO2H) or OCOR (i.e. -C = C–OCOR) which 
provided -I inductive effect to the C = C. This was further validated by the bending vibrational 
frequency at 1052 cm−1 for CH of alkene (=C-H). The bending mode at 459 cm−1 IR frequency 
depicted the existence of aryl disulfide in the leaf extract of A. pavonina. Aryl disulfide is a 
valuable compound found in supplements and garlic-like substances (Nandiyanto, Oktiani, & 
Ragadhita, Citation2019). The bending vibrational frequency at 799 cm−1 was for C-Cl 
functionality representing the presence of haloalkane or chlorinated aliphatic. 

Table 4. FT-IR spectroscopic characterization of leaf extract of A. pavonina. 

Download CSVDisplay Table 

According to the result of GC-MS analysis which run based on the condition in the experimental, 
the leaf extract chromatogram of A. pavonina is presented in Figure 4 with the retention time 
varied from 3.387 to above 21.00. The chromatogram granted easy access for convenient 
comparison of the signal peak of each composition to that of the NIST library for excellent 
molecular identification. The structural authentication of the molecular constituents is as 
presented in Figures 5 and 6. Structural identity of GC-analyzed components 1-14 of A. 
pavonina leaf extract were as drawn in Figure 5 while components 15-25 of A. pavonina leaf 
extract were given in Figure 6. The structures were drawn using ChemBioDraw Ultra 12.0. The 
major constituents include organic acids, polymeric alkanol, aliphatic alkanol while the rest are 
present in small quantity. The acid constituents alone account for 75.69% of Adenanthera 
pavonina leave composition with 9-octadecenoic acid (oleic acid) being 49.11% and n-
hexadecanoic acid (palmitic acid) being 26.58%. The rest of the compositions which added up to 
24.31% were stigmastan-3,5,22-triene, stigmasterol, cholesta-7,14-diene, (5alpha)-, ergosta-
4,7,22-trien-3.beta.-ol. 1H-Indene, 2-butyl-5-hexylocta hydro-, dihydrotachysterol, 1,22-
docosanediol, 2-heptafluorobutyroxydodecane, 1,3-cyclopenta diene, 1,2,3,4-tetramethyl-5-
methylene-,1-iodo-1-methylcyclohexane, trichloroacetic acid, undec-2-enyl ester, myristic acid, 
nonyl tetradecyl ether, 4-(1-methylpiperidin-4-yl)benzene-1,2-diol, pentadecanoic acid, methyl 
hexadec-9-enoate, 9-cycloheptadecen-1-one, (Z)-heptadecanoic Acid, ergost-4,7,22-trien-3alpha-
ol, (E,E)-10,12-hexadecadien-1-ol acetate, (Z,Z)-10,12-hexadecadien-1-ol acetate, naphthalene, 
1,2,3,4-tetrahydro-5-(1-phenylethyl). 

Figure 4. GC-MS chromatogram of the of A. pavonina leaf extract. 
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Figure 5. Structural identity of GC-analyzed components 1–14 of A. pavonina leaf extract. 
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Figure 6. Structural identity of GC-MS analyzed components 15–25 of A. pavonina leaf extract. 
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Furthermore, only 9-octadecenoic acid also known as oleic acid made up the largest percentage 
(49.11%) of the total composition. It is an unsaturated fatty acid having one degree of 
unsaturation at carbon-9 position. It is the most abundant and widely dispersed in nature. It is 
non-essential fatty acid because the human system can synthesize it through endogenous 
approach. It is useful for the enhancement of mitochondrial oxidation of saturated fatty acid 
(SFA) and provides anti-inflammatory efficacy for cell protection (Peng et al., Citation2011; 
Piccinin et al., Citation2019). Hexadecanoic acid (palmitic acid, PA) is a well-known SFA which 
provides about 20–30% of total fatty acids in the human body (Carta, Murru, Banni, & 
Manca, Citation2017). Hence, all the benefits of palmitic acid to infants have been well 
articulated according to a review by Innis (Citation2016). Stigmastan-3,5,22-triene and 
Stigmasterol are isomers, Stigmasterol, a plant sterol (phytosterol), is a highly prevalent plant 
sterol, and it plays an important role in the construction and functioning of cell membranes 
(Rogowska & Szakiel, Citation2020). It is a food additive with the E number E499 in the 
European Union, and it can be used in food manufacturing to boost phytosterol content, 
potentially decreasing LDL cholesterol levels. A useful human hormone that acts as an 
intermediary in the production of androgens, estrogens, and corticoids 
(Handelsman, Citation2022), as well as playing a key physiological function in the control and 



biochemical regulations associated with estrogen actions. It is also employed as a vitamin D3 
precursor. Dihydrotachysterol is a vitamin D, a hydroxy secosteroid, and a seco-ergostane. These 
compounds Ergost-4,7,22-trien-3alpha-ol, Trichloroacetic acid, Nonyl tetradecyl ether, 1,3-
Cyclopentadiene, 1,2,3,4-tetramethyl-5-methylene-2-Heptafluorobutyroxydodecane made up the 
lowest percentage of Adenanthera pavonina leave composition (Mordi et al., Citation2016). 

Furthermore, a pictorial view of the general publication trend on A. pavonina from 1972 to 2022 
is presented in Figure 7 according to the data mined from the Scopus database. It showed that the 
first publication on A. pavonina was recorded in 1972 after which there was no other publishable 
research effort until 1997. The awareness that was re-awakened in 1997 has been consistently 
sustained in an upward trend to date. This implies that all the secondary metabolites and 
phytochemicals provide great insight into the pharmaceutical diversity of the leaf extract of A. 
pavonina. The percentage of publications on Adenanthera pavonina according to the subject area 
from 1972 to 2022 is presented in Figure 7 (Scopus Database, Citation2022). Although, the first 
set of publications on Adenanthera pavonina was recorded in 1972, no record was there from 
1973 to 1996. The remaining record that completed the data information in Figure 7 are from 
1997 till date. The result of the data mining from the Scopus database gave a clear-cut 
corroboration and vivid agreement between the subject area publications data on A. pavonina 
and our experimentally reported finding on nutraceutical potential of leaf extract of A. pavonina 
in this present study. The two topmost-ranked subject areas in A. pavonina publications are 
agriculture (25.7%) and pharmaceutical (17.6%) (Scopus Database, Citation2022). This implies 
that A. pavonina publications in agriculture field validated the nutritional value as shown in the 
data obtained from proximate analysis and mineral content determination (Scopus 
Database, Citation2022). In a similar manner, A. pavonina publications in 
pharmacological/pharmaceutical field validated pharmaceutical potential as shown in the data 
obtained from phytochemical screening and GC-MS identified bioactive metabolites. This 
provides theoretical framework for the validation of nutraceutical potential of leaf extracted of A. 
pavonina reported herein. 

Figure 7. General publication trend on A. pavonina from 1972 to 2022 (Scopus 
Database, Citation2022). 
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This unveils the dual purpose nature recognizable through the nutritional and 
pharmaceutical/medicinal values of the leaf extract of A. pavonina. 



Based on the definition of a nutraceutical by Kalra (Citation2003), the leaf extract of A. 
pavonina was herein confirmed to exhibit nutraceutical properties. Thus, the nutritional value 
was unveiled through the result from the proximate determination and the mineral content 
enrichment information which were experimentally acquired in this present study. It was shown 
to be rich in protein which is corroborated by the earlier report of Nwafor, Egonu, Nweze, and 
Ohabuenyi (Citation2017). It was also rich in vitamin A and others. The biological potential in 
the pharmaceutical profile was validated through the presence of various secondary metabolites 
in the leaf as experimentally authenticated in this study (phytochemical screening). This 
medicinal importance of A. pavonina was further substantiated by the findings of other studies 
that confirmed the medicinal and therapeutic efficacy of this plant. For instance, A. pavonina has 
been widely used in traditional medicine to treat a range of diseases including hypertension, 
diarrhea, gout, rheumatism, and cancer (Geronço et al., Citation2020). Pharmacological studies 
have demonstrated antinociceptive, cytoprotective, anti-inflammatory, antihyperglycemic, and 
hypolipidemic effects of leaf and seed extracts (Pandhare et al., Citation2017). 

4. Conclusions 

Adenanthera pavonina leaf extract was herein analyzed for the identification of its 
phytoconstituents, proximate composition and physico-chemical parameters. Diverse standard 
scientific approaches have been successfully utilized to gather the array of data reported herein. 
the study revealed that the plants have many useful nutritional and mineral content that could be 
used as a supplement in the future formulation. Hence, it has sufficient merit to be used in 
dietary formulation based on its proximate data and nutrient composition. Adenanthera pavonina 
plant could be of high benefit to the population with nutritional deficiencies. Scientific evidence 
obtained herein shows that Adenanthera pavonina plant might be an excellent pathfinder and 
open door of opportunities for the development of phytomedicines and edible products with 
functional properties for future research endeavour. 

Supplemental material 
Supplemental Material 
Download MS Word (251 KB) 

Acknowledgement 

All authors gratefully acknowledge Covenant University for the support for this work. 

Disclosure statement 

No potential conflict of interest was reported by the authors. 

Previous articleView issue table of contentsNext article 

References 



1. Adebayo, F. O., & Balogun, M. A. (2018). Current trend in nutritional rehabilitation of 
pediatric protein energy malnutrition (PEM) in sub-Sahara Africa: A Nigerian case 
study. Rehabilitation Science, 3, 1–7. doi:10.11648/J.RS.20180301.11 

o View 

 Google Scholar 

2. Adedapo, A. D. A., Olayinka, J. N., Abiodun, O. O., Oyagbemi, A. A., Azeez, O., Adedapo, A. 
A., … Moody, J. O. (2014). Evaluation of antimalarial and antioxidant activities of the 
methanol seed extract of Adenanthera pavonina (Linn) in Plasmodium berghei infected 
mice. Asian Journal of Medical Sciences, 5(4), 44–51. doi:10.3126/ajms.v5i4.9107 

o View 

 Google Scholar 

3. Adeyemi, O. A., Adedapo, A. D., Adepapo, A. A., & Moody, J. O. (2015). Evaluation of the 
antimicrobial activity of crude extracts and chromatographic fractions of Adenanthera 
pavonina Linn (Leguminosae) seeds. African Journal of Biotechnology, 14(12), 1067–1073. 
doi:10.5897/AJB2015.14437 

o View 

 Google Scholar 

4. Ajani, O. O., Owoeye, T. F., Olasehinde, G. I., Akinlabu, D. K., Owolabi, F. E., & Audu, O. Y. 
(2016). Characterization, proximate composition and evaluation of antimicrobial activity of 
seed oil of Bauhinia tomentosa. Journal of Biological Sciences, 16(4), 102–111. 
doi:10.3923/jbs.2016.102.111 

o View 

 Google Scholar 

5. Ajani, O. O., Owoeye, F. T., Owolabi, F. E., Akinlabu, D. K., & Audu, O. Y. (2019). 
Phytochemical screening and nutraceutical potential of sandbox tree (Hura crepitans L.) seed 
oil. Foods and Raw Materials, 7(1), 143–150. doi:10.21603/2308-4057-2019-1-143-150 

o View 

 Web of Science ®Google Scholar 

6. Akinlabu, D. K., Owoeye, T. F., Owolabi, F. E., Audu, O. Y., Ajanaku, C. O., Falope, F., & 
Ajani, O. O. (2019). Phytochemical and proximate analysis of African oil bean (Pentaclethra 
macrophylla Benth) seed. Journal of Physics: Conference Series, 1378(3), 032057. 
doi:10.1088/1742-6596/1378/3/032057 

o View 



 Google Scholar 

7. Ara, A., Saleh-E-In, M. M., Hashem, M. A., Ahmad, M., & Hasan, C. M. (2019). 
Phytoconstituents of Adenanthera pavonina Linn from the bark extracts. Beni-Suef University 
Journal of Basic and Applied Sciences, 8(1), 20. doi:10.1186/s43088-019-0013-0 

o View 

 Google Scholar 

8. Araujo, N. M. P., Pereira, G. A., Arruda, H. S., Prado, L. G., Ruiz, A. L. T. G., Eberlin, M. N., 
… Pastore, G. M. (2019). Enzymatic treatment improves the antioxidant and antiproliferative 
activities of Adenanthera pavonina L. seeds. Biocatalysis and Agricultural Biotechnology, 18, 
101002. doi:10.1016/j.bcab.2019.01.040 

o View 

 Web of Science ®Google Scholar 

9. Atassi, H. (2022). Protein-energy malnutrition. Retrieved 
from https://emedicine.medscape.com/article/1104623-overview. 

 Google Scholar 

10. Athyros, V. G., Polyzos, S. A., Kountouras, J., Katsiki, N., Anagnostis, P., Doumas, M., & 
Mantzoros, C. S. (2020). Non-alcoholic fatty liver disease treatment in patients with type 2 
diabetes mellitus; new kids on the block. Current Vascular Pharmacology, 18(2), 172–181. 
doi:10.2174/1570161117666190405164313 

o View 

 PubMed Web of Science ®Google Scholar 

11. Audu, O. Y., Jooste, J., Malan, F. P., Ajani, O. O., & October, N. (2021). Synthesis, 
characterization, molecular structure, and computational studies on 4(1H)-pyran-4-one and its 
derivatives. Journal of Molecular Structure, 1245, 131077. 
doi:10.1016/j.molstruc.2021.131077 

o View 

 Web of Science ®Google Scholar 

12. Bawwab, M., Qutob, A., Khatib, M., Malassa, H., Shawahna, A., & Qutob, M. (2022). 
Evaluation of heavy metal concentrations in soil and edible vegetables grown in compost from 
unknown Sources in Al-Jiftlik, Palestine. Journal of Environmental Protection, 13(01), 112–
125. doi:10.4236/jep.2022.131007 

o View 

 Google Scholar 



13. Bhuyan, T., Mishra, K., Khanuja, M., Prasad, R., & Varma, A. (2015). Biosynthesis of zinc 
oxide nanoparticles from Azadirachta indica for antibacterial and photocatalytic 
applications. Materials Science in Semiconductor Processing, 32, 55–61. 
doi:10.1016/j.mssp.2014.12.053 

o View 

 Web of Science ®Google Scholar 

14. Carta, G., Murru, E., Banni, S., & Manca, C. (2017). Palmitic Acid: Physiological role, 
metabolism and nutritional implications. Frontiers in Physiology, 8, 902. 
doi:10.3389/fphys.2017.00902 

o View 

 PubMed Web of Science ®Google Scholar 

15. Chandrasekaran, R., Gnanasekar, S., Seetharaman, P., Keppanan, R., Arockiaswamy, W., & 
Sivaperumal, S. (2016). Formulation of Carica papaya latex-functionalized silver nanoparticles 
for its improved antibacterial and anticancer applications. Journal of Molecular Liquids, 219, 
232–238. doi:10.1016/j.molliq.2016.03.038 

o View 

 Web of Science ®Google Scholar 

16. Genchi, G., Carocci, A., Lauria, G., Sinicropi, M. S., & Catalano, A. (2020). Nickel: Human 
health and environmental toxicology. International Journal of Environmental Research and 
Public Health, 17(3), 679. doi:10.3390/ijerph17030679 

o View 

 PubMed Web of Science ®Google Scholar 

17. George, M., Joseph, L., & Venugopal, A. R. (2017). A Review on antidiarrhoeal, anti-
inflammatory and antibacterial activity of Adenanthera pavonina leaves. International Journal 
of Pharmaceutical Research, 7(6), 120–122. 

 Google Scholar 

18. Geronço, M. S., Melo, R. C., Barros, H. L. M., Aquino, S. R., de Oliveira, F. C. E., Islam, F. 
C., … da Costa, M. P. (2020). Advances in the research of Adenanthera pavonina: From 
traditional use to intellectual property. Journal of Medicinal Plants Research, 14(1), 24–53. 

o View 

 Google Scholar 

19. Godoi, A. M. D., Faccin-Galhardi, L. C., Lopes, N., Rechenchoski, D. Z., de Almeida, R. R., 
Ricardo, N., … C., Linhares, R. E. C. (2014). Antiviral activity of sulfated polysaccharide of 



Adenanthera pavonina against polio virus in HEp-2 Cells. Journal of Evidence-Based 
Complementary and Alternative Medicine, 2014, 1–6. doi:10.1155/2014/712634 

o View 

 Google Scholar 

20. Handelsman, D. J. (2022). Androgen physiology, pharmacology, use and misuse. In K. R. 
Feingold, B. Anawalt, & A. Boyce (Eds.), Endotext [Internet]. South Dartmouth, MA: 
MDText.com, Inc. Retrieved from https://www.ncbi.nlm.nih.gov/books/NBK279000/. 

 Google Scholar 

21. Have, J. V., Owolabi, A., Steijns, J., Kudla, U., & Melse-Boonstra, A. (2020). Protein intake 
adequacy among Nigerian infants, children, adolescents and women and protein quality of 
commonly consumed foods. Nutrition Research Reviews, 33(1), 102–120. 
doi:10.1017/S0954422419000222 

o View 

 PubMed Web of Science ®Google Scholar 

22. Heinrich, M., Mah, J., & Amirkia, V. (2021). Alkaloids used as medicines: Structural 
phytochemistry meets biodiversity—an update and forward look. Molecules, 26(7), 1836. 
doi:10.3390/molecules26071836 

o View 

 PubMed Web of Science ®Google Scholar 

23. Huang, Z., Liu, Y., Qi, G., Brand, D., & Zheng, S. G. (2018). Role of vitamin A in the immune 
ystem. Journal of Clinical Medicine, 7(9), 258. doi:10.3390/jcm7090258 

o View 

 PubMed Web of Science ®Google Scholar 

24. Innis, S. M. (2016). Palmitic acid in early human development. Critical Reviews in Food 
Science and Nutrition, 56(12), 1952–1959. doi:10.1080/10408398.2015.1018045 

o View 

 PubMed Web of Science ®Google Scholar 

25. Kalra, E. K. (2003). Nutraceutical-definition and introduction. AAPS PharmSci, 5(3), 27–28. 
doi:10.1208/ps050325 

o View 

 Google Scholar 



26. Kim, H. J., & Sparrow, J. R. (2021). Bisretinoid phospholipid and vitamin A aldehyde: Shining 
a light. Journal of Lipid Research, 62, 100042. doi:10.1194/jlr.TR120000742 

o View 

 PubMed Web of Science ®Google Scholar 

27. Kolhe, R. C., Chaudhari, R. Y., & Patil, V. R. (2021). Assessment of in vivo antidiabetic 
activity of Adenanthera pavonina (fabaceae) extract in alloxan-induced diabetic rats. Asian 
Pacific Journal of Health Sciences, 8(4), 67–70. doi:10.21276/apjhs.2021.8.4.11 

o View 

 Google Scholar 

28. Koodalingam, A., Manikandan, R., Indhumathi, M., & Kaviya, E. S. (2015). Cytoprotective 
and anti-inflammatory effects of kernel extract from Adenanthera pavonina on 
lipopolysaccharide-stimulated rat peritoneal macrophages. Asian Pacific Journal of Tropical 
Medicine, 8(2), 112–119. doi:10.1016/S1995-7645(14)60300-X 

o View 

 PubMed Web of Science ®Google Scholar 

29. Kumar, P., Patel, M., Oster, R. A., Yarlagadda, V., Ambrosetti, A., Assimos, D. G., & 
Mitchell, T. (2021). Dietary oxalate loading impacts monocyte metabolism and inflammatory 
signaling in humans. Frontiers in Immunology, 12, 617508. doi:10.3389/fimmu.2021.617508 

o View 

 PubMed Web of Science ®Google Scholar 

30. Kuruppu, A. I., Paranagama, P., & Goonasekara, C. L. (2019). Medicinal plants commonly 
used against cancer in traditional medicine formulae in Sri Lanka. Saudi Pharmaceutical 
Journal, 27(4), 565–573. doi:10.1016/j.jsps.2019.02.004 

o View 

 PubMed Web of Science ®Google Scholar 

31. Melo, R. C., Geronço, M. S., Sousa, R. W. R., Ramos, L. P. S., Araújo, F. P., Ribeiro, A. B., 
P., Osajima, … Costa, M. P. (2018). Biopolymer from Adenanthera pavonina L. seeds: 
Characterization, photostability, antioxidant activity, and biotoxicity evaluation. International 
Journal of Polymer Science, 2018, 1–7. doi:10.1155/2018/1385830 

o View 

 Web of Science ®Google Scholar 



32. Moniruzzaman, Khatun, A., & Imam, M. Z. (2015). Evaluation of antinociceptive activity of 
ethanol extract of leaves of Adenanthera pavonina. Evidence-Based Complementary and 
Alternative Medicine, 2015, 8. doi:10.1155/2015/412497 

o View 

 Web of Science ®Google Scholar 

33. Mordi, R. C., Fadiaro, A. E., Owoeye, T. F., Olanrewaju, I. O., Uzoamaka, G. C., & 
Olorunshol, S. J. (2016). Identification by GC-MS of the components of oils of banana peels 
extract, phytochemical and antimicrobial analyses. Research Journal of Phytochemistry, 10(1), 
39–44. doi:10.17311/rjphyto.2016.39.44 

o View 

 Google Scholar 

34. Mujahid, M., Siddiqui, H. H., Hussain, A., & Hussain, M. S. (2013). Hepatoprotective effects 
of Adenanthera pavonina (Linn.) against anti-tubercular drugs-induced hepatotoxicity in 
rats. Pharmacognosy Journal, 5(6), 286–290. doi:10.1016/j.phcgj.2013.08.003 

o View 

 Google Scholar 

35. Nandiyanto, A. B. D., Oktiani, R., & Ragadhita, R. (2019). How to read and interpret FTIR 
spectroscope of organic material. Indonesian Journal of Science and Technology, 4(1), 97–
118. doi:10.17509/ijost.v4i1.15806 

o View 

 Google Scholar 

36. Nwafor, F. I., Egonu, S. N., Nweze, N. O., & Ohabuenyi, N. (2017). Effect of processing 
methods on the nutritional values and antinutritive factors of Adenanthera pavonina L. 
(Fabaceae) seeds. African Journal of Biotechnology, 16(3), 106–112. 
doi:10.5897/AJB2016.15782 

o View 

 Google Scholar 

37. Oladeji, O. (2016). The characteristics and roles of medicinal plants: Some important 
medicinal plants in Nigeria. Natural Products: An Indian Journal, 12(3), 102–109. 

 Google Scholar 

38. Owoeye, T. F., Ajani, O. O., Akinlabu, D. K., & Ayanda, O. I. (2017). Proximate composition, 
structural characterization and phytochemical screening of the seed oil of Adenanthera 
pavonina linn. Rasayan Journal of Chemistry, 10(3), 807–814. doi:10.7324/RJC.2017.1031712 

o View 



 Google Scholar 

39. Pandhare, R., Balakrishnan, S., Bangar, G., Dighe, P., & Deshmukh, V. (2017). Antidiarrheal 
potential of Adenanthera pavonina linn seed aqueous extract in experimental 
animals. International Journal of Chinese Medicine, 1(4), 116–120. 
doi:10.11648/j.ijcm.20170104.12 

o View 

 Google Scholar 

40. Partha, G., & Rahaman, C. H. (2015). Pharmacognostic, phytochemical and antioxidant studies 
of Adenanthera pavonina L. International Journal of Pharmacognosy and Phytochemical 
Research, 7(1), 30–37. 

 Google Scholar 

41. Peng, G., Li, L., Liu, Y., Pu, J., Zhang, S., Yu, J., … Liu, P. (2011). Oleate blocks palmitate-
induced abnormal lipid distribution, endoplasmic reticulum expansion and stress, and insulin 
resistance in skeletal muscle. Endocrinology, 152(6), 2206–2218. doi:10.1210/en.2010-1369 

o View 

 PubMed Web of Science ®Google Scholar 

42. Piccinin, E., Cariello, M., De Santis, S., Ducheix, S., Sabbà, C., Ntambi, J. S., & Moschetta, A. 
(2019). Role of oleic acid in the gut-liver axis: From diet to the regulation of its synthesis via 
Stearoyl-CoA desaturase 1 (SCD1). Nutrients, 11(10), 2283. doi:10.3390/nu11102283 

o View 

 PubMed Web of Science ®Google Scholar 

43. Rogowska, A., & Szakiel, A. (2020). The role of sterols in plant response to abiotic 
stress. Phytochemistry Reviews, 19(6), 1525–1538. doi:10.1007/s11101-020-09708-2 

o View 

 Web of Science ®Google Scholar 

44. Scopus Database (2022). Adenanthera pavonina. Retrieved 
from https://www.scopus.com/term/analyzer.uri?sid=f8985eae8f6aea7b8501246167b09ae1&or
igin=resultslist&src=s&s=KEY%28Adenanthera+pavonina%29&sort=plf-
f&sdt=b&sot=b&sl=25&count=114&analyzeResults=Analyze+results&txGid=85c8644ce9e64
819375cd4ff42909cdd. 

 Google Scholar 



45. Sen, B., Sarma, H. P., & Bhattacharyya, K. G. (2015). Kinetic study of Cu (II) adsorption on 
Adenanthera pavonina seeds. IOSR Journal of Environmental Science, Toxicology and Food 
Technology, 9(8), 01–05. doi:10.9790/2402-09810105 

o View 

 Google Scholar 

46. Smith, B. C. (2018). The C = O bond, part III: Carboxylic acids. Spectroscopy, 33(1), 14–20. 
Retrieved from https://www.spectroscopyonline.com/view/co-bond-part-iii-carboxylic-acids. 

 Web of Science ®Google Scholar 

47. Souza, D. D., Brandão-Costa, R. M. P., Albuquerque, W. W. C., & Porto, A. F. (2016). Partial 
purification and characterization of a trypsin inhibitor isolated from Adenanthera pavonina L. 
seeds. South African Journal of Botany, 104, 30–34. doi:10.1016/j.sajb.2015.11.008 

o View 

 Web of Science ®Google Scholar 

48. Tan, X. L., Azam-Ali, S., Goh, E. V., Mustafa, M., Chai, H. H., Ho, W. K., … Massawe, F. 
(2020). Bambara groundnut: An underutilized leguminous crop for global food security and 
nutrition. Frontiers in Nutrition, 7, 1–16. doi:10.3389/fnut.2020.601496 

o View 

 PubMed Web of Science ®Google Scholar 

49. Titi-Lartey, O. A., & Gupta, V. (2022). Marasmus. In StatPearls [Internet]. Treasure Island, 
FL: StatPearls Publishing. Retrieved from https://www.ncbi.nlm.nih.gov/books/NBK559224/. 

 Google Scholar 

50. Ullah, S., Munir, S., Badshah, S. L., Khan, N., Ghani, L., Poulson, B. G., … Jaremko, M. 
(2020). Important flavonoids and their role as a therapeutic agent. Molecules, 25(22), 5243. 
doi:10.3390/molecules25225243 

o View 

 PubMed Web of Science ®Google Scholar 

51. Wickramaratne, M. N., Punchihewa, J. C., & Wickramaratne, D. B. M. (2016). In vitro alpha 
amylase inhibitory activity of the leaf extracts of Adenanthera pavonina. BMC Complementary 
and Alternative Medicine, 16(1), 1–5. doi:10.1186/s12906-016-1452-y 

o View 



 PubMedGoogle Scholar 

52. Xiao, L., Liu, C., Chen, X., & Yang, Z. (2016). Zinc oxide nanoparticles induce renal toxicity 
through reactive oxygen species. Food and Chemical Toxicology, 90, 76–83. 
doi:10.1016/j.fct.2016.02.002 

o View 

 PubMed Web of Science ®Google Scholar 

Download PDF 

 Share icon 

XFacebookLinkedInEmailShare 

Related research  
 People also read 

 Recommended articles 

 Cited by 
2 

Determination of proximate composition and bioactive compounds of the Abyssinian purple wheat 
Hagos Hailu Kassegn 
Cogent Food & Agriculture 
Published online: 29 Jan 2018 

Antioxidant, phytochemical, and therapeutic properties of medicinal plants: a review 
Onyenibe Sarah Nwozo et al. 
International Journal of Food Properties 
Published online: 3 Jan 2023 

Phytochemical Screening and Antimicrobial Activity Evaluation of Selected Medicinal Plants in Ethiopia 
Sileshi Dubale et al. 
Journal of Experimental Pharmacology 
Published online: 8 Feb 2023 

View more 

Browse journals by subject 

Back to top  

 Area Studies 
 Arts 
 Behavioral Sciences 
 Bioscience 
 Built Environment 
 Communication Studies 
 Computer Science 
 Earth Sciences 



 Economics, Finance, Business & Industry 
 Education 
 Engineering & Technology 
 Environment & Agriculture 
 Environment and Sustainability 
 Food Science & Technology 
 Geography 
 Global Development 
 Health and Social Care 
 Humanities 
 Information Science 
 Language & Literature 
 Law 
 Mathematics & Statistics 
 Medicine, Dentistry, Nursing & Allied Health 
 Museum and Heritage Studies 
 Physical Sciences 
 Politics & International Relations 
 Social Sciences 
 Sports and Leisure 
 Tourism, Hospitality and Events 
 Urban Studies 

Information for 

 Authors 

 R&D professionals 

 Editors 

 Librarians 

 Societies 

Open access 

 Overview 

 Open journals 

 Open Select 

 Dove Medical Press 

 F1000Research 

Opportunities 

 Reprints and e-prints 



 Advertising solutions 

 Accelerated publication 

 Corporate access solutions 

Help and information 

 Help and contact 

 Newsroom 

 All journals 

 Books 

Keep up to date 

Register to receive personalised research and resources by email 
Sign me up 

Taylor and Francis Group Facebook page 

Taylor and Francis Group X Twitter page 

Taylor and Francis Group Linkedin page 

Taylor and Francis Group Youtube page 

Taylor and Francis Group Weibo page 
Copyright © 2024Informa UK Limited Privacy policy Cookies Terms & conditions Accessibility 

Registered in England & Wales No. 3099067 
5 Howick Place | London | SW1P 1WG 

 
× 
Listen 

Dictionary 

Translate 

 


