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ABSTRACT

Phragmanthera incana (Schum) belonging to the family Loranthaceae, is a specie of mistletoe

commonly found on trees in South-western part of Nigeria. They are hemi-parasitic plants that grow on

trees which have been employed ethno-medicinally to treat several disease conditions. This study

therefore evaluate the dietary and nutritional composition of the plant. Fresh leaves of P. incana from four

host trees; Psidium guajava (guava), Cola acuminata (kolanut), Anacardium occidentale (cashew), and

Mangifera indica (mango) trees were collected from its natural habitat. Proximate and mineral analysis

were carried out according to recommended methods of the Association of Official Analytical Chemists

(AOAC). Triplicate readings of data obtained were presented as mean and standard deviation. The

proximate analysis of the powdered samples of P. incana leaves showed that the samples contain varying

amounts of moisture, ash, crude protein, crude fat, crude fibre, carbohydrate and minerals The

carbohydrates and protein contents obtained in the leaves falls within the recommendation values of Food

and Nutrition Board of Institute of Medicines (IOM) at 45% to 65% of energy and 10% to 35% of energy

respectively. Comparing the results obtained with permissible limits set by WHO for consumed medicinal

herbs, it can be concluded that the essential metals and heavy metals present in P. incana from the four

host trees were below permissible limits. P. incana leaves are rich sources of dietary elements essential

for biochemical processes and body metabolism.
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INTRODUCTION

Mistletoe widely known as “cure all” and “all

heal” are hemi parasitic plants which belongs to

the polyphyletic group [1]. They represent a

family of plant species with structural diversity

©2007 The authors. This work is licensed under the Creative Attribution 4.0 International license.

https://dx.doi.org/10.4314/jopat.v21i1.4
mailto:docmaryadeyemi@gmail.com
http://www.niprdjopat.gov.net;%20niprdjopat@gmail.com


Journal of Phytomedicine and Therepeutics 2022; vol 21(1): 773

Journal of Phytomedicine and Therapeutics Adeyemi et al
www.niprdjopat.gov.net; niprdjopat@gmail.com

and untapped reservoir of novel compounds for

drug discoveries [2]. They obtain their nutrients

and structural supports from the host trees they

are hemi-parasitic on. Mistletoes are of the

families of Loranthaceaeae and Viscaceae. Most

genera of African/Nigerian mistletoes belong to

the family Loranthaceae [3]. Mistletoe was

described as “an all-purpose herb” due to its vast

ethno-medicinal usage, which include;

antihypertensive, antidiabetic, antispasmodic,

diuretic agents and in the treatment of headache,

infertility, epilepsy, menopausal syndrome,

rheumatism, hyperlipidemia and general well-

being [3-5].

Phragmanthera incana (Schum) belongs to the

family of Loranthaceae, a specie of mistletoe

found growing on trees mostly in South-Western

part of Nigeria [5]. P. incana is a woody hemi-

parasitic plant, with stems up to 2 m long; its

young parts are densely covered with brown

hairs and the berries are red in color. It is found

in secondary jungle and bush savanna area; from

Sierra Leone to West Cameroon and Fernando

Po Island (Gulf of Guinea that forms part of

Equatorial Guinea), and extending across the

Congo basin to Zaire, Angola and Nigeria [6].

The plant is very variable in form, common and

widely distributed. It is locally referred to as

“Afomo”, in Yoruba “Kauchin”, in Hausa and

“Awuruse”, in Igbo. Its taxonomy kingdom is

Plantae, division: Tracheophyta, subdivision:

Spermatophytina, class: Magnoliopsida, order:

Santalales, family: Loranthaceae, genus:

Phragmanthera, species: incana and botanical

name: Phragmanthera incana. Phytochemical

analysis showed that chemical constituents such

as flavonoids, terpenoids, alkaloids, saponins,

tannins anthraquinnones and cardenolides are

present in the leaves [6]. Despite its medicinal

and forkloric use, little or no report is known

about its nutritional value hence the need to

determine the proximate and mineral

compositions of P. incana growing on guava

(Psidium guajava), kolanut (Cola acuminata),

cashew (Anacardium occidentale) and mango

(Mangifera indica) trees.

MATERIALS AND METHODS

Materials Used

The materials used includes fresh leaves of

Phragmanthera incana leaves and Salts such as

Nitric acid, Zinc chloride, Calcium chloride,

Ferric sulphate, Lead chloride, Copper nitrate,

Cadium nitrate, Maganese chloride, Magnesium

chloride, Potassium chloride, Chromium

chloride. All chemicals used were of pure

analytical grade.

Collection of plant material

Fresh leaves of P. incana from four host trees; P.

guajava (guava) tree, C. acuminata (kolanut), A.

occidentale (cashew), and M. indica (mango)

trees were collected from its natural habitat at a

local farm at Imota in Ikorodu local government

area of Lagos state Nigeria. It was identified and

authenticated at Forest Research Institute (FRIN)

Ibadan Nigeria.
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Preparation and extraction of plant material

The leaves were washed in a clean tap water to

remove debris and contaminants. They were air

dried under shade separately for one week. The

dried leaves were pulverized using mechanical

grinder and stored in an air tight container until

further use. Eighty grams of pulverized samples

was weighed and macerated in 70% methanol at

ratio 1 to 6 w/v for 48 hours. It was shaken

intermittently and filtered using Whatman filter

paper 1. The filtrate was concentrated using

rotary evaporator at 40 oC to obtain the methanol

extract. The extract was stored at 0 oC until

further use.

Determination of proximate composition

Proximate analysis were carried out according to

recommended methods of the Association of

Official Analytical Chemist (AOAC). The

determination of moisture, ash, crude lipid and

crude fibre content were determined as outlined

in AOAC [7]. Carbohydrate content was

calculated by carbohydrate difference: the sum

total of moisture, fat, protein, and ash content of

each part of the samples were subtracted from

100 as follows:

Carbohydrate content = 100 - (protein %) +

moisture (%) + fat (%) + ash (%).

Element Analysis using Atomic Absorption

Spectroscopy (AAS)

The following elements were measured using

Atomic absorption spectroscopy (AAS) :

Calcium (Ca), Potassium (K), Sodium (Na),

Magnesium (Mg), Iron (Fe), Cobalt (Co),

Copper (Cu), Zinc (Zn), Manganese (Mn),

Iodine (I), Chromium (Cr), Cadmium (Cd), Lead

(Pb) and Nickel (Ni) according to AOAC [7] as

described by Amah et al., 2017 [8]. AAS is a

spectro-analytical procedure for the qualitative

determination of chemical elements using the

absorption of optical radiation (light) by free

atoms in the gaseous state, a technique used for

determination of a particular element

concentration (analyte) in the sample to be

analysed.

Triplicate readings of data obtained were

analysed using analysis of variance ANOVA

and presented as mean and standard deviation

(SD) using IBM Social Package Statistical

Software (SPSS) version 21.

RESULTS AND DISCUSSION

Adequate nutrition is essential for good health

which can be obtained via consumption of

nutrients from different foods [8, 24]. General

function of these nutrients includes energy

building materials for body structures,

regulation and control of body processes. [9,

10]. The proximate composition of P. incana

leaves indicated that the four host trees (Guava,

Kolanut, Cashew and Mango) are good sources

of carbohydrates and protein; especially P.

incana from Cashew and Guava trees as shown

in Table I. The carbohydrate and protein present

may be a conglomerate of bioactive sugars,

glycoproteins or proteins which gives the leaves

their medicinal potency against certain diseases.
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All the host trees are low in crude fat (Table 1)

however, the highest amount was found in P.

incana from Kolanut tree. Crude fibre

composition was highest in P. incana from

Guava tree and lowest in P. incana from

Kolanut tree. The presence of fibre in all the

selected host trees is beneficiary to human body

function. Dietary fibre is important for lowering

blood cholesterol and blood sugar which is

known to reduce the risk of diseases such as

hypertension, diabetes, obesity and

gastrointestinal disorder. The levels dietary

fibre observed in the leaves is beneficial

because it could provide the buck necessary for

proper peristaltic action, aids the absorption of

trace elements in the gut and reduces

cholesterol absorption [11, 12]. The food and

Nutrition Board of the Institute of Medicines

(IOM), America recommendations for

Carbohydrates is 45% to 65% of energy, 10 to

35% for Protein and 20% to 35% of energy for

fat [13, 14]. They also recommend 14 grams of

fibre for each 1000 calories [15]. The ash

content of the sample was relatively high

indicating its richness in mineral nutrients.

There was no significant difference (p > 0.05)

in the levels of crude carbohydrates, protein and

fat in the host trees analysed.

Table I: Proximate composition of methanol extracts of P. incana leaves

PIPG PICA PIAO PIMI IOM

recommendations

Carbohydrates % 73.08 ± 0.35 71.04 ± 0.09 67.84 ± 0.31 69.25 ± 0.50 45 – 65 % of

energy

Crude Protein % 10.69 ± 0.06 10.76 ± 0.66 11.49 ± 0.40 9.27 ± 0.62 10 – 35% of

energy

Crude Fat % 0.59 ± 0.03 0.88 ± 0.04 0.84 ± 0.02 0.77 ± 0.03 20 – 35% of

energy

Crude Fibre % 6.00 ± 0.44 2.40 ± 0.11 3.01 ± 0.82 3.61 ± 0.48 14 g of each 1000

calories

Moisture % 7.32 ± 0.56 10.0 ± 0.29 10.71 ± 0.66 10.07 ± 0.71 -

Total Ash % 2.32 ± 0.56 4.91 ± 0.38 6.14 ± 0.84 7.03 ± 0.90 -

Values are expressed as Mean ± SD

PIPG (P. incana from Psidium guajava) PICA (P. incana from Cola acuminata) PIAO (P. incana from

Anacardium occidentale) PIMI (P. incana fromMangifera indica).
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P incana growing on different hosts contain

different quantities of mineral cations relative to

the individual hosts, previous studies indicated

that P. incana is host specific having similarities

with the chemical compositions of the leaves of

the host plants (Cocoa, kolanut and bush mango)

with slight differences with respect to individual

host trees [5].

Macro elements analysis of P. incana shows that

the four host trees (Guava, Kolanut, Cashew and

Mango) are abundance in macro elements as

shown in figure 2 and 3. Calcium was highest in

P. incana from cashew tree and lowest in P.

incana from Mango tree. Calcium helps builds

and maintains bones and teeth. They act as a

membrane stabilizer, releases neurotransmitters,

enhances function of protein hormones, regulate

the heartbeat, maintains muscle tone and

controls nerve irritability. Deficiency of calcium

leads to rickets, osteoporosis, back pain,

indigestion, irritability, premenstrual tension and

cramping of the uterus [16]. The daily

Recommended Dietary Allowance for Ca is

known as 1000 mg day G1 for both male and

female ages 19-30 years which is higher than the

calcium values obtained in the sample, but it can

conveniently supply 32.21% to 19.492% of the

daily allowance hence it is a good supplement

for people with Ca deficiency.

Magnesium is an activator for enzymes involved

in oxidative phosphorylation. They act as a

physiological calcium channel blocker and also

serve as catalyst in metabolic reactions and co-

factor for enzymes. Magnesium amount was

highest in P. incana from guava tree when

compared with the other host trees. They are

important in the formation and function of bones,

muscles and prevents high blood pressure and

depression, muscle contraction, nerve

transmission and immune system [17]. They are

vital in strengthening cell membrane structure

and modulates glucose transport across cell

membranes [18]. Studies have indicated that

Magnesium supplementation improves insulin

sensitivity in diabetic patients and it can improve

insulin sensitivity in obese individuals who are

at risk of type 2 diabetes mellitus [19]. Sodium

is a systemic electrolyte and is essential in co-

regulating ATP with potassium. P. incana from

A. occidentale have the highest concentration of

Sodium while the highest amount of potassium

was seen in P. incana from kolanut tree.

Potassium is a systemic electrolyte, essential in

co-regulating ATP with sodium.

Appreciable amount of dietary trace elements

were shown in the four host trees evaluated in

varying concentrations as previously reported by

Ogunmefun et al., (5) and Adedapo et al., (3).
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Figure 1: Macro Elements of Phragmanthera incana (Schum) leaves

Figure 2: Macro Element of Phragmanthera incana (Schum) leaves

(p < 0.05)
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Figure 3: Trace Elements of Phragmanthera incana (Schum) leaves

(p < 0.05)

Table II: Heavy Metals analysis of methanol extracts of P. incana leaves

PIPG (P. incana from Psidium guajava) PICA (P. incana from Cola acuminata) PIAO (P. incana from

Anacardium occidentale) PIMI (P. incana fromMangifera indica).

PIPG PICA PIAO PIMI WHO/FAO

permissible

limits

Cd (ppm) ND ND 0.0005 ND 0.3

Pb (ppm) 0.5024 0.4120 0.974 ND 10.0

Ni (ppm) 0.3122 0.4129 0.1887 0.5410 1.63

Cr (ppm) 0.0776 0.0625 0.0920 ND 2.0
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*ND - not detected

The concentrations of Iron varied from 0.6498 to

3.4374 ppm with the highest concentration of

Iron (Fe) and Zinc (Zn) found in P. incana from

A. occidentale. P. incana from M. indica was

highest in manganese while P. incana from

guava tree possess the highest amount of copper.

Iron is a major component of hemoglobin and a

carrier of oxygen in the blood. Fe is important in

tendon and ligament formation and also needed

for energy metabolism [20]. Deficiency of Fe

causes anaemia, weakness, depression, poor

resistance to infection and in women may cause

infertility and hence P. incana leaves can be a

good source of Fe for people with fertility

challenges and other Fe deficiency crisis. Zn is a

cofactor needed for making protein and genetic

material, it has a function in taste perception,

wound healing, normal fetal development,

production of sperm, normal growth and sexual

maturation, immune system health. Copper

serves as co-factor for enzymes such as

cytochrome oxidase, lysyl oxidase and

ceruloplasmin, it is needed for Fe metabolism in

the blood [17]. Manganese acts as a cofactor of

several enzymes involved in metabolic processes

necessary for the skeletal development,

reproductive function and growth, oxidative

phosphorylation enzymes whose activity

increases insulin secretion [21, 22].

The heavy metal composition as represented in

Table II shows that Cadmium was not detected

in P. incana leaves from guava, kolanut and

mango tree. It was detected in P. incana leaves

from cashew at 0.0005ppm. The maximum

permissible limit of cadmium in consumed

medicinal plants is 0.3ppm. From the results

obtained in this study, all the concentrations

were below the WHO [23] limits. Nickel

concentration varied from 0.188 – 0.541ppm

with the highest concentration in P. incana from

mango tree. The maximum permissible limit of

nickel in consumed medicinal plants is 1.5mg/kg,

while its routine requirement for humans is 1

mg/day. From the results obtained in this study,

all the concentrations were below the WHO

limits. Chromium concentration varied from

0.0625 – 0.0920 from P. incana from cashew,

kolanut, guava but not detected in that of mango.

The maximum permissible limit of chromium in

consumed medicinal plants is 2 ppm. From the

results obtained in this study, all the

concentrations were below the WHO limits.

Lead concentration varied from 0.412 to 0.947

in P. incana from guava, cashew and kolanut but

not detected from P. incana from mango tree.

The maximum permissible limit of lead in

consumed medicinal plants is 10ppm. From the

results obtained in this study, all the

concentrations were below the WHO limits [24].

There was no significant difference (p > 0.05) in

the metal compositions of P. incana leaves from

the four selected host trees.

CONCLUSION
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P. incana leaves from the four trees exhibit

some form of nutritional values needed for plant

to be regarded of therapeutic use. P. incana

leaves are rich sources of macro and dietary

elements essential for biochemical processes and

body metabolism. The findings in this study

reveals that the specie could be used to increase

the immune function due to its rich mineral and

nutrient compositions and hence could be a

reason for its use in folkloric medicine.
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