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Abstract
Background: Leaves of Phragmanthera capitata (Sprengel) Balle growing on rubber trees were evaluated in order to determine its
nutritional, anti-nutritional and mineral compositions. Materials and Methods: Proximate and anti-nutrient analyses were performed
using standard analytical methods while mineral contents were determined using Inductively Coupled Plasma-Optical Emission
Spectrometer (ICP-OES). Result: The result of the proximate analysis showed that carbohydrate was more with a composition of
57.73±0.33 g/100  g. Protein, fat and fibre compositions were 12.50±0.50, 3.34±0.18 and 11.66±0.54 g/100 g. The total energy
composition was 310.97±2.30  kcal/100  g. The mineral composition revealed that the leaves of the plant were very rich in basic minerals
with high potassium level of 1047.83±34 mg/100 g. Calcium (6.22.58±0.01 mg/100 g), magnesium (361.15±0.01 mg/100 g) and
phosphorous  (115.40±0.01 mg/100  g)  were  also present in appreciable amount. The anti-nutrients evaluated had appreciable amounts
in phytate  (0.15±0.23%),  oxalate  (2.99±0.61%), saponin (3.46±0.01%) and alkaloid (4.20±0.11%). Conclusion:  The study revealed
that Phragmanthera  capitata  could  serve as a source of essential nutrients which can go a long way in ameliorating most nutritional
challenges and may contribute remarkably to the amount of nutrients in human.
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INTRODUCTION

Phragmanthera capitata  (Sprengel) Balle is a mistletoe in
the Loranthaceae family. It is a woody parasitic shrub with
pendent branches of about 2 m long and has a yellow corolla
with  a  pink-red  tip  often  associated with ants’ nests. It
grows on trees in secondary jungles, plantations and bush
Savannah areas, from  Sierra  Leone  to Western Cameroons,
Fernando Po and extending across the Congo basin to Zaïre,
Nigeria, Gabon,  Ivory  Coast  and  Angola1.  As  with  most 
mistletoe, P. capitata is an obligate hemi-parasitic plant which
attaches to and penetrates the stems and branches of its host
tree or shrub by a structure called the haustorium, through
which it absorbs water and mineral nutrients, even though it
can produce its own food through photosynthesis2,3. They are
found parasitizing many economic important tree crops which
include shear butter, neem, cocoa, avocado, kola and rubber
to mention but a few4.

Mistletoes have been widely used in various cultures in
almost every continent to treat various ailments or as a
diuretic  agent5.  It  is  commonly  consumed   in   parts  of
West Africa for the treatment of hypertension, ulcers, epilepsy,
diabetes, weakness of vision and for promoting muscular
relaxation before delivery6. Some rural farmers use the leaves
as feed for their goats and other livestock that have newly
given birth to young ones7,8. In the ecosystem, mistletoe
attracts avian frugivores and other broad array of animals
depend on it for food, consuming the leaves and young
shoots therefore, providing high quality food for a wide range
of animals in forests and woodlands worldwide9.

It is worthwhile to note that consumption of numerous
types  of edible plants as sources of food could be beneficial
to nutritionally marginal population especially in developing
countries where poverty and climate is causing havoc to the
rural populace. In many countries, the supply of minerals is
inadequate to meet the mineral requirements of farm animals
and the growing human population. Minerals cannot be
synthesized by animals/humans and must be provided from
plants or mineral-rich water10 and hence, research is looking
inward to the use of non-conventional leafy plants as possible
sources of cheap nutritional supplement11.

The use of mistletoe in pharmaceuticals as drugs and
other  therapeutic  agents  for  the treatment of divers’ kinds
of ailments are well known. Their phyto-composition and
biological activities which are chiefly dependent on host
species4  are well reported and documented, hence it is widely
known as “cure all”12. Despite its vast medicinal usage, little or
no report is known about its nutritional values hence the aim
of  this study  was  to  determine  the  nutritional and mineral

compositions of P. capitata  that is growing on rubber trees
and also to providing scientific data based on our findings in
relation to its dietary/nutritional and medicinal application(s).

MATERIALS AND METHODS

Leaves of the mistletoe, P. capitata (Fig. 1, 2) were
collected from mature rubber plantations in Rubber Research
Institute of Nigeria, Iyanomo, located on latitude 6E00’-6E15’
N, longitude 5E30’-5E45’ E and on altitude 27 m a.s.l. in Benin
city, which lies on the wet lowland  rainforest  of  Edo State,
Nigeria. Leaves were removed from  the  twigs,  properly 
rinsed  and  air-dried  at room  temperature  (mean  morning 
and night temperature of 24EC and mean noon temperature
of 27EC)  in  a  well  aerated   atmosphere   and   prevented
from   direct    sunlight   to  avoid    denaturation   of    vital
phyto-constituents.  Dried leaves were pulverized  using  an 
electric  motor blender and kept in an air-tight glassware
container and stored at 4EC until when needed. The
pulverized sample was used for all the analyses  and  all  the
analyses were carried out in triplicate.

Nutritive  composition   analysis:   The   moisture  content
was determined  by  the  drying  method  and  ash  content by 

Fig. 1: Phragmanthera capitata (Sprengel) Balle growing on
rubber tree (Hevea brasiliensis  L.)

Fig. 2:  Leaves of Phragmanthera capitata (Sprengel) Balle
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incinerating in a muffle furnace at 550EC as described by
AgriLASA13. Dietary fibre was determined by acid/base
digestion as described by Aina et al.14. Crude fat was extracted
with ether, the nitrogen content of the plant was determined
using the method described by Bvenura and Afolayan15 by
means of the Inductively Coupled Plasma-Optical Emission
Spectrometer (ICP-OES). The value of nitrogen obtained was
multiplied by 6.25 to give the percentage of crude protein16.

The carbohydrate content was determined by weight
difference between 100 and the sum of the percentage of
protein, fat, ash, moisture and dietary fibre.

Energy  content:  The  kilocalorie  (kcal/100  g)  value
estimation  was  done  by  summing  the  multiplied values for
crude protein, crude lipid (excluding crude fibre) and
carbohydrate respectively at Atwater factors (4, 9 and 4 kcal)
as thus:

Energy value (kcal/100 g) = (Crude protein×4)+(Crude fat×9)+
                             (Total carbohydrate×4)

Anti-nutritive composition
Determination of oxalate content: The modified titration
method of Day and Underwood17 was used to determine the
oxalate content of the plant. One gram of the pulverized
sample was weighed into a conical flask. Seventy five milliliters
of 3 M H2SO4 was added and stirred with a magnetic stirrer for
an hour. This was filtered and 25 mL aliquot of the filtrate was
collected and warm to 80-90EC and kept above 70EC at all
times. The hot aliquot was titrated against 0.05 M of KMnO4
until  an  extremely   faint   pale   pink   colour   persisted  for
15-30 sec. The oxalate content was calculated by taking 1 mL
of 0.05 M of KMnO4 as equivalent to 2.2 mg oxalate.

Determination of phytic acid: Phytic acid was determined as
described by Damilola et al.18. Two grams of the sample was
weighed into a 250 mL conical flask. Hundred  milliliters of 2%
HCl was used to soak the sample for 3 h and then filtered
through What man No. 1 filter paper. Twenty five milliliters
aliquot of the filtrate was placed in a separate 250 mL conical
flask and 5 mL of 0.3% ammonium thiocyanate solution as
indicator. About 53.5 mL of distilled water was added to give
the  desired  acidity.  This  was  then  titrated with standard
iron III chloride solution which contains 0.00195 g iron mLG1

until a brownish yellow colour persisted for 5 min phytic acid
was calculated thus:

Phytic acid (%) = Titre value×0.00195×1.19×100

Determination of saponins: Saponin content was determined
as described by Obadoni and Ochuko19. Briefly, 20 g of the
pulverized plant sample was added to 200 mL of 20% ethanol
and kept on a shaker for 30 min and was then heated in a
water bath at 55EC for 4 h. The resulting mixture was filtered
and the residue re-extracted with another 200 mL of 20%
aqueous ethanol. The filtrate mixture was combined and
reduced to 40 mL in a water bath at 90EC. The concentrate
was transferred into a separatory funnel and 20 mL of diethyl
ether was added, shook vigorously. The ether layer which was
the upper layer was discarded and the aqueous (bottom) layer
retained in a beaker. The retained layer was re-introduced into
the saparatory funnel and 60 mL of n-butanol was added and
shook vigorously. The butanol extract which is the upper layer
was retained while the bottom layer was discarded. The
butanol layer was washed twice with 10 mL of 5% aqueous
sodium chloride.  The   remaining   solution   was  collected
and heated  in  a  water bath and evaporated to dryness to
constant weight at 40EC in an oven. The saponin content was
calculated using the equation:

Weight of residue
100

Weight of 
Saponi

origin
n co

al sa
ntent (%

mple
) = 

Determination of alkaloids: The alkaloid content was
determined  according  to  the  method  of  Omoruyig  et  al.20. 
Briefly, 5 g of plant extract was mixed with 200 mL of 10%
acetic acid in ethanol. The mixture was covered and allowed
to stand for 4 h. This was filtered and the filtrate was
concentrated on a water bath to one-fourth of its original
volume. Concentrated ammonium hydroxide was added in
drops to the extract until precipitation (cloudy fume) was
completed. The whole solution was allowed to settle, the
collected precipitates washed with dilute ammonium
hydroxide and then filtered. The residue collected was dried
and weighed. The alkaloid content was determined using this
equation:

Weight of precipitate
100

Weight of original s
Alkal

ample
oid (%)  

Macro and micro-minerals analysis
Digestion and mineral analysis: The method described by
Bvenura and Afolayan15 was used for the digestion of plant
material. Briefly, a digestion mixture comprising of selenium
powder, sulphuric acid and salicylic acid were prepared. About
0.3 g of  the  ground  plant  material  was  placed  in dry, clean
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digestion tubes. A volume of 2.5 mL of the digestion mixture
was added to each tube and allowed to react at room
temperature  for  2 h. The tubes were heated in a block
digester at 110EC for  60  min.  The  tubes  were allowed to
cool and three successive portions of 1 mL hydrogen peroxide
added at 10 sec intervals due to the volatility of the reaction.
The tubes were returned to the block digester at a
temperature of 330EC and were removed from the block
digester when the digest turned clear in colour. The tubes
were allowed to cool to room temperature, contents
transferred into  50  mL  volumetric  flasks  and  then deionized
water was added to attain volumes of 50 mL. Standards were
prepared for all the individual elements to be analyzed.
The macro-minerals (Calcium, magnesium, potassium,

sodium and phosphorus) and micro-minerals (Iron, zinc,
aluminum,  manganese  and  copper)   were  determined
using the Inductively Coupled Plasma-Optical Emission
Spectrometer (ICP-OES, Varian 710‒ES series, SMM
Instruments, Cape Town, South Africa)15. All analyses were
carried out in triplicates.

Statistical analysis of data: All experiments were done in
triplicates and the results expressed as Mean±SD using the
Microsoft excel 2010 spreadsheet.

RESULTS AND DISCUSSION

Proximate composition: Results of the proximate
composition of P. capitata leaves were shown in Table 1.
Parameters determined include; moisture content, total ash,
fat, dietary fibre, crude protein and carbohydrate. There was
relatively lower moisture content (7.36±0.70 g/100 g) in the
sample  which is comparable to values obtained in five
cowpea verities (6.80±0.22  to 9.10±0.41 g/100 g) as
reported by Owolabi et al.21. This low moisture level indicates
a longer shelf life because moisture content determines the
suitability of food products before consumption because it
affects the physical and chemical aspects of food which relates
to the freshness and stability for storage22.

The   ash    content   (7.41±0.07  g/100   g)  evaluated
from  this  sample   was   relatively  higher  than  all five
varieties  of cowpea (3.38±0.93  to  4.46±0.41 g/100 g),
Indian   spinach    (5.02   g/100     g),    Telfaira  occidentale
(8.54   g/100    g)    and   all    Cissus    populnea   stem 
(6.5±0.7-8.8±0.5 g/100 g) collected from  three   different
locations     as     reported by   Owolabi  et  al.21, Asaolu et al.10

and Adebowale et al.23, respectively. The ash content  of  the 
sample (7.41±0.07 g/100 g) was relatively high indicating its
richness   in   mineral  nutrients. Ash content is  a   measure   of

Table 1: Proximate composition of  Phragmanthera capitata (Sprengel) Balle
Parameters Composition (g/100 g dry weight)
Moisture content 7.36±0.07
Total ash 7.41±0.07
Crude fat 3.34±0.18
Crude fibre 11.66±0.54
Crude protein 12.50±0.50
Carbohydrates 57.73±0.33
Energy value (kcal/100 g) 310.97±2.30
Values are expressed as Mean±SD, n = 3

 the   total  amount of minerals present in the plant. These
minerals act as inorganic co-factors in metabolic processes
which means that without these inorganic co-factors, there
could be impaired metabolism24.

The   dietary   fibre   content   of   the   sample
(11.66±0.54   g/100  g)   is   higher   than   Indian   spinach
(6.05  g/100  g),   bush-buck   (4.02   g/100    g),   scent  leaf
(7.04 g/100 g),  Amaranthus hybidus (8.05 g/100 g) and
Telfaria occidentale (11.05 g/100 g) but slightly lower than
Vernonia  amygdalina   (Bitter leaf) and Hibiscus sabdariffa
with values of 12.08 and 12.04% respectively as reported by
Asaolu et al.10. The  dietary  fibre recorded in the sample is
lower   than   the  Recommended  Daily  Intake   (RDI)  for men
(31.00-38 g dayG1), females (25-26 g dayG1), pregnant women
(28 g dayG1) and lactating mothers (29 g dayG1)25. Nutritionally,
relatively  high  dietary  fibre  evaluated  in  the  sample is
beneficial because it provides the buck necessary for proper
peristaltic action and aids the absorption of trace elements in
the gut and reduces cholesterol absorption23,26.

3The   protein     content    in    the    sample   was
12.50±0.50  g/100  g  and it was the second highest
proximate   composition   of   the   sample.   Though  below
the Recommended  Dietary    Allowance    (RDA)    for   adult 
males   and  females (56 g dayG1)27, it is enough to provide
19.64% dayG1 if 100 g (dry weight) of the sample were
consumed. The protein content of the sample was quiet lower
than reported results for different leafy vegetables consumed
in Africa as reported by Asaolu et al.10 and also lower than the
five cowpea varieties (19.84±0.18-26.61±0.48 g/100 g) as
reported by Owolabi et al. 21 but was higher than Peperomia
pellucida (10.63±0.07 g/100 g) as reported by Ooi et al.28.
Nutritionally, protein is the major component of all cells in the
body and functions in growth, movement and body defense.
It also serves the purpose of enzymatic catalyst and mediates
metabolic and energy regulation25,29.

The result showed that the fat (lipid) content of the
sample was 3.34±0.18 g/100 g and it was the lowest
nutritional  composition  evaluated  in  this study indicating
the low level of fat in the sample which is far below the
recommended percentage calorie requirement for fat per day
which  ranges  from  20-35%  calories  (kcal/100  g).  An  active
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male   requiring    3,000   cal   per   day27   would   need  to
consume 600-1050 cal or 67-117 g of fat dayG1. This sample
could be a good choice for people requiring low fatty food
source.

Carbohydrate had the highest nutritional composition of
57.73±0.33 g/100 g. This value is comparable to the five
varieties of cowpea (56.24±0.51 to 63.30±0.33 g/100 g)
recorded by Owolabi et al.21 and higher than values obtained
for Peperomia pellucida  (46.58±2.74 g/100 g) and stem flour
of Cissus populnea (43.7±2.5 to 48.1±3.5 g/100 g) as
reported by  Ooi  et  al.28  and  Adebowale  et  al.23, 
respectively. The carbohydrate  content  of  the  sample 
(57.73±0.33 g/100 g) is  lower   than   the   DRI   for 
carbohydrate  (130 g dayG1) but can supplement  44.41%  of
the daily requirement for carbohydrate if 100 g were
consumed (Dietary relative intakes)25. Nutritionally, this sample
can provide readily accessible fuel, serve as source of energy
for the body, for physical   performance,   breathing, 
maintaining  body  temperature and for contraction and
relaxation of the heart muscles29, it can also help in breaking
down fatty acids and prevent ketosis, maintaining digestive
health and gives food good flavourings.

The  total  energy derived from this plant as calculated
was 310.97±2.30 kcal/100 g (Table 1) which is below the
recommended daily energy intake of 1,000 kcal for sedentary
children of ages 2-3 years and 1,000-1400 kcal dayG1 for active
children under the same age bracket, sedentary female adults
(19-30 years) would need about 2,000 kcal dayG1 and active
female adults of the same ages would require 2,400 kcal dayG1

to meet their daily intake. For sedentary men (19-30 years) and
active men (14-18 years), their energy requirement per day is
2,800-3,200 kcal, respectively25. The higher the energy value of
a food sample, the lesser the amount required to meet the
required energy intake. This plant on the whole is a good
energy source as all the required energy needed in human is
supplemented from various food products.

Mineral composition of P. capitata: Table 2  shows the result
of  the  mineral  composition of the sample. The results
showed that the sample is a good source of both macro and
micro minerals. The minerals evaluated are in the other;
K>Ca>Mg>P>Fe>Mn>Na>Zn>Cu.

The amount of  K (1047.83±0.01 mg/100  g) in the
sample  is   relatively   lower   than   the   Recommended
Dietary  Allowances  (RDA,  4700  mg  dayG1)  for  K  and also
lower than the values reported in Peperomia pellucida 
(6977±4.24 mg/100 g)28 and Cissus  populnea  stem 
(2679±13 mg/100 g)23 but higher than values recorded in
Cicer arietinum (870 mg/100 g)30, cowpea (15.67±1.17 to
18.69±0.29 mg/100 g)21, Indian spinach   (16.85   mg/100   g), 

Table 2: Mineral composition of Phragmanthera capitata  (Spreng.) Balle
Mineral elements Composition (mg/100 g)
Calcium (Ca) 622.58±0.01
Magnesium (Mg) 361.15±0.01
Potassium (K) 1047.83±0.03
Phosphorous (P) 115.40±0.01
Sodium (Na) 19.23±3.71
Zinc (Zn) 2.49±0.14
Copper (Cu) 1.81±0.07
Manganese (Mn) 27.57±0.60
Iron (Fe) 105.15±8.11
Values are expressed as Mean±SD, n = 3

bitter   leaf   (73.25  mg/100  g), scent  leaf   (86.24  mg/100  g) 
and  Telfaria  occidentalis   (130.24 mg/100 g)10. The Na
content (19.23±3.71 mg/100 g)  in the sample is far lower
than the RDA (1500 g dayG1) and lower than almost all the
traditional vegetables consumed in South Africa as reported
by Odhav et al.31. The K and Na both function for proper fluid
balance, nerve transmission and muscle contraction32.

Calcium  is  the   second   highest   mineral   element  in
the sample with a value of 622.58±0.01 mg/100 g and plays
a  major  role  in  building  and  maintaining   strong  bones
and teeth, it also serves vital roles in nerve transmission,
constriction    and     dilation     of      blood        vessels,   muscle
contraction27, normal functioning of blood coagulation, milk
clotting33, regulation of cell permeability, blood pressure
regulation  and  immune  system health32. Deficiency of
calcium causes  rickets,  osteoporosis,  back pain, indigestion,
irritability, premenstrual tension and cramping of the uterus34.
The daily Recommended Dietary Allowance (RDA) for Ca is
1000 mg dayG1 for males and females aged 19-30 years which
is a bite higher than the 622.58±0.01 mg/100 g obtained in
the sample but it can conveniently supply 62.258% of the daily
allowance hence it is a good supplement for people with Ca
deficiency.

The  presence  of  Mg  in  the  sample  per 100 g was
361.15±0.01 mg which is sufficiently enough to supply the
RDA of Mg per day for most of life stage groups which
requires25  80-420 mg dayG1, hence the sample is a good
source of Mg. Magnesium is important in the formation and
function of bones, muscles and prevents high blood pressure
and depression. It is also needed for making proteins, muscle
contraction, nerve transmission and immune system health
and plays important role in enzyme activity and prevents heart
diseases33. The Mg is vital in strengthening cell membrane
structure and modulates glucose transport across cell
membranes35. Studies have shown that Mg supplementation
improves insulin sensitivity in diabetic patients and it can
improve insulin sensitivity in obese individuals who are at risk
of type 2 diabetes mellitus36.
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The composition of phosphorous in the sample was 
115.40±0.01    mg/100    g   which   is   below   the   RDA  of
700 mg dayG1 for adults and also lower than chickpea seeds
(226  mg/100 g) as reported by Alajaji and El-Adawy30 and
most vegetables consumed in South Africa as reported by
Odhav et al.31, phosphorous is important for healthy bones
and  teeth  and  it  is  found  in  every cell and maintains
normal cell growth and repairs; it maintains blood sugar level,
acid-base balance and normal heart beat level32,33.

The body also needs micro (trace) minerals in very small
amounts. Iron is considered to be a trace mineral, although the
amount needed is somewhat more than for other micro
minerals. The micro minerals assayed for are Zn, Cu, Mn and
Fe. Iren (Fe)  is  the  highest  micro  mineral  produced  by  the
sample with a composition of 105.15±8.11 mg/100 g which
is far above  the  RDA  of 8 mg dayG1 for adult male and up to
28 mg dayG1 for pregnant women. So, about 29.44 g of the
sample is sufficiently enough to supply the RDA of Fe for
pregnant women. The Fe is a major constituent of hemoglobin
and a carrier of oxygen in the blood. The Fe is also important
in tendon and ligament formation, certain chemicals in the
brain are controlled by the presence and absence of iron and
also needed for energy metabolism32,37. The Fe deficiency
causes anaemia, weakness, depression, poor resistance to
infection and in women may cause infertility32 and hence this
sample can be a good source for people with fertility
challenges and other Fe deficiency crisis.

Zinc    (Zn)      content     in     the     sample   was
2.49±0.14 mg/100 g which is lower than the RDA of 8 mg for
adult males, 18 mg for adult females and 27 mg for pregnant
women25. The Zn is in part of many enzymes, needed for
making protein and genetic material has a function in taste
perception, wound healing, normal fetal development,
production of sperm, normal growth and sexual maturation,
immune system health32. This sample therefore can be a good
Zn supplement for people with infertility challenges.

Copper is part of the enzymes such as cytochrome
oxidase, lysyl oxidase and ceruloplasm, needed for iron
metabolism in the blood33. The Cu deficiency can cause
cardiac   abnormalities   in   human   and   animals,  anemia
and neutropenia38. The amount of Cu in the sample
(1.81±0.07 mg/100 g) is above the RDA of 0.9 mg dayG1 for
adult males and females, 1 mg dayG1 for pregnant women and
1.3 mg dayG1 for lactating mothers hence it’s a good source of
Cu and highly recommended for people with Cu deficiency.

Manganese acts as a cofactor and constituents of several
enzymes  involved  in  metabolic  processes necessary for the

Table  3:  Anti-nutrient composition of  Phragmanthera capitata (Sprengel) Balle
Parameters Values (%)
Phytic acid 0.15±0.23
Oxalate 2.99±0.61
Saponins 3.46±0.01
Alkaloids 4.20±0.11
Values are expressed as Mean±SD, n = 3

skeletal  development,  reproductive function and growth. It
is  a  cofactor  of  oxidative  phosphorylation  enzymes  whose
activity increases insulin secretion to improve glucose
tolerance under diabetic condition39. This element is also
involved in urea formation, metabolism of amino acids,
cholesterol  and carbohydrates40. The composition of Mn in
the sample was  27.57  mg/100  g which is above the RDA of
2.3 mg for adult males, 1.8 mg for adult females, 2 mg for
pregnant women and 2.6 mg for lactating mothers25. So, in
providing the daily Mn requirement from the sample, adult
males would need 8.34 g dayG1, adult females 6.53 g dayG1,
pregnant women 7.25g dayG1 and lactating mothers would
need 9.43 g.

Anti-nutritional composition of P.  capitata: The summary of
the anti-nutritional composition of the sample is as shown in
Table 3. Four anti-nutrients were studied, alkaloid was the
most abundant with a percentage value of 4.20±0.11% which
was closely followed by saponin (3.46±0.11%) and oxalate
(2.99±0.61%). Phytic acid was the least with a percentage
value of 0.15±0.23%.

The  anti-nutrient  activities of alkaloid are observed at
high  level  intake/dosage  to  exert toxic and adverse effects
to humans, especially in physiological and neurological
activities. However, dosage differentiates between toxicity and
pharmacological effects of alkaloids41. The percentage of
alkaloid (4.2%) in the sample is higher than Clerodendrum
volubile (0.79%)11, Cissus populnea (0.23%)23, red and white
cocoyam leaves (1.44±0.08 and 1.50±0.05%, respectively)18.

Oxalate composition of 2.99±0.61% in the sample was
higher than 0.583±0.04 and 0.828±0.07% (converted values)
of red and white cocoyam leaves respectively as reported by
Damilola et al.18. The oxalate content of foods is of interest
because consumption of high oxalate diet may result in
hyperoxaluria  thereby increasing the risk of kidney stones.
Iron oxalate crystals cause significant oxidative damage and
diminish  iron  stores needed for red blood cell formation
while  kidney  stones  are caused by calcium oxalate. Oxalate
on the long run, can also act as a chelator and can chelate
toxic  metals  such  as mercury and lead42 and can act as an
antioxidant.

Phytic acid (phytate) though very low (0.15±0.23%) was
also recorded in the sample (Table 2). This value is very small
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to  cause    any   adverse   anti-nutrient   effect   to  phosphorus
absorption in diet. Phytate chelates metal ions such as
calcium, magnesium, zinc, copper, iron and molybdenum to
form insoluble complexes that are not readily absorbed from
the gastrointestinal tract42,43. The greatest effect of phytic acid
on human nutrition is its reduction of zinc bioavailability43. Its
antioxidant ability can be used in the food industry as a
unique and versatile food preservative as it can increase
nutritive value, prolong shelf life and prevent discoloration
when added to fruits, vegetables, cheese, noodle, soy sauces,
juices, bread, alcoholic beverages, meat fishmeal pastes and
canned sea foods. Phytate can also act as an anti-cancer agent
against colon, soft tissue, metastatic lung cancer, breast and
prostate cancer44. It has been reported to reduce blood
glucose and possess health benefits to diabetic patients and
can also prevent kidney stone formation45, hence this plant
has the potential to serve as a remedy for people with the
scare of high oxalate consumption which can lead to kidney
stone formation.

The saponin content of the species was 3.46±0.01 5%.
Saponin is a heterogeneous group of naturally occurring
foam-producing triterpene or steroidal glycosides that occur
in a wide range of plants46. Some biological effects of saponin
in animals include erythrocyte haemolysis, reduction of blot
(ruminant), inhibition of smooth muscles activity, enzyme
inhibition and reduction in nutrient absorption, alteration of
cell wall permeability and therefore produce some toxic
effects when ingested, it also binds with the cell of the small
intestine  thereby  affecting  the  absorption of nutrients
across the intestinal wall42,43. Aside its anti-nutrient effects,
saponin  have  been  reported  to  have various biological
benefits such as, anti-inflammatory, anti-diabetic, anti-HIV,
anti-atherosclerotic and serve as protective functions like
gastro-protective,  hepatoprotective  and  hypolipidemic.
Reports  have  also  shown  saponins  to  be  effective in
maintaining liver  function,  lowering  blood cholesterol,
preventing peptic ulcer, osteoporosis as well as platelet
agglutination42.

CONCLUSION

The study revealed that Phragmanthera capitata, a
mistletoe growing on rubber tree has the potential of
contributing useful amount of nutrients to human and animal
diets. The anti-nutrients present were abite higher than most
found in some conventional vegetables but preparation
techniques   like   soaking,   boiling   and   cooking  reduce
anti-nutrient thereby making their effect negligible. This plant
can  serve  as a supplement to many mineral deficiencies and

also as a source of medicine to a number  of   ailments,   hence,
mistletoe  is  known  as  a  remedy  for  all  kinds of diseases
and  sicknesses.   Instead   of   been   considered  a  pest, it
should  be   seen  as  a  plant  with  great potential in the
food/nutritional   and   pharmaceutical  industries.  Further
studies on its  toxicity  are ongoing to ascertain if any, its
possible adverse effects.

SIGNIFICANT STATEMENTS

This study provides insights into the nutritional
composition of Phragmanthera capitata, a mistletoe widely
exploited in Africa. This study reveals important mineral
compositions even higher than those found in some
conventional vegetables. It is rich in carbohydrate which
serves as a major source of energy and substantial amount of
fibre, protein and fat. The findings of this study revealed that
this species could be used to boast the immune system due to
its rich mineral and nutrient compositions and hence could be
the reason to its therapeutic application in folkloric medicine.
This study also gives a baseline data on its nutritional
composition as most research is on crop protection because
of its parasitic mode of association.
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