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Phytochemicals, Vitamins and Mineral Contents of Two Nigerian Medicinal Plants
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Abstract: Samples of two Nigerian medicinal plants (Garcinia Kola Heckel) and (Aframonmiim melegueta)
were analyzed for their phytochemical composition, vitamins and mimerals constituents. The result
revealed the presence of bioactive constituents comprising: flavenoids (5.76-1.98 mg 1007'g), phenols
(0.09-0.11 mg 1007'g), saponins (1.24-11.48 mg 1007"'g), tannins, (0.26-0.38 mg/100g). The medicinal
plants contained ascorbic acid {12.32-23.10 mg 1007'g), niacin (0.05-1.60 mg 1007"'g), riboflavin (0.22— 0.26
mg 1007"g) and thiamin (0.24-0.45mg 1007"'g). The plants are good sources of minerals such as: Ca, P, K, Mg,
Na. Fe, Zn, Mn and Cu. These substances may be responsible for the health related properties of the
plants, which are based on their antioxidant, anticancer, anti-tumor antiviral, anti-inflammatory and
anti-allergic activities. These supports the popular use of G. Kola and A. melegueta in herbal medicine

mn South Eastern Nigeria.
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INTRODUCTION

In Nigeria, many indigenous plants are used as
spices, food or medicine. A great number of these
plants are traditionally noted for their medicinal and
pesticide properties”. It is widely accepted that fruits and
vegetables have many healthful properties. There is
comsiderable amount of epidemiological evidence
revealing an association between those who have a diet
rich in fresh fruits and vegetables and a decrease risk of
cardiovascular diseases and certain forms of cancer®®.

These plants often exhibit a wide range of
biclogical and pharmacological — activities, such as
anti-inflammatory, anti-bacterial and anti-fungal
properties” . Extracts from the roots, barks seeds and
fruits of these plants are used n the preparation of
syrups and infusions in traditional medicine as cough
suppressant and n the treatment of hver cirthosis and
hepatitis!"**",

It 18 generally assumed that the active constituents
contributing to these protective effects are the
phytochemicals, vitaming and minerals®.
Phytochemicals are present mn a variety of plants utilized
as 1mportant components of both human and ammal
diets. These include fruits, seeds, herbs and vegetables.
Diets containing an abundance of fruits and vegetables
are protective agamst a variety of diseases, particularly

U4 Herbs, and spices are
[4,13,14]

cardiovascular  diseases
harmless sources for obtaining natural antioxidants

Phytochemical which posses many ecological and
physiological roles are widely distributed as plant
constituents. Woody plants can synthesize and
accumulate in their cells a great variety of phytochemicals
including alkaloids, flavoneids, tannins, cyanogenic
glycosides, phenolic compounds, sapomnins, lignins and
lignans™.

Phytochemicals exhibit a wide range of biological
effects as a consequence of their antioxidant

properties. Several types of polyphenols (phenolic
acid, hydrolysable tamnins and flavonoids) show
anti-carcinogenic and  anti-mutagenic effects™?.

polyphenols might mterfere in several of the steps that
lead to the development of malignant  tumors,
inactivating carcinogens, inhibiting the expression of
mutagens™*'¥. However, some pelyphenols have been
reported to be mutagenic in microbial assays and co-
carcinogens or promoters in inducing skin
carcinogenesis™'?.

Several studies have shown that in addition to
their antioxidant protective effect, polyphenols,
particularly flavonoids inhibit the initiation, promotion
and progression of tumors'™'?.

In recent times, plant flavonoids have attracted
attention as potentially  important dietary cancer
chemo-protective agents!*'¥. In addition, the possible
anti-tumor  action of certain flavonoids has also
generated interest'™?. Moreover, naturally occurring
phytochemicals are potential anti-allergic, anti-

carcinogenic, antiviral and antioxidant agents™*”.
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Isoflavones, which are phytoestrogens effectively,
modulate in humans. They are
therefore often of climcal value m low estrogen states

estrogens  levels
like menopause or imbalanced and toxic estrogen
a s breast, uterine and
prostate tumor growth™. It is now well recognized that

sensitive  conditions  such
people who consume these fruits experience less breast,
uterine and prostate cancers.
Aframomum  melegueta
Zingiberaceae

nutritive values, found commonly in the rain forest!

(Alligator  pepper)
a plant with both medicinal and

22]

is

The seeds are commonly used in flavouring food in
Eastern Nigeria. It i1s used in Liquors and alcoholic,
beverages, medicine for intermittent fever, dysentery
and gastroimntestinal trouble™™. The taste is spicy, hot and
a little
hydroxyarylalkenone on acetone extract.

Garcinia Kola Heckel (Guttiferare, Bitter kola) 1s
popular 1 Southern Nigeria. The plant is extensively

bitter due to a volatile oil. It contains

used in herbal medicine and as food. Tt is usually
found in the tropical rain forest region of West Africa.
Tt prevails as a multipurpose tree crop in the home
gardens of Southern Nigeria®. The tree is usually
cultivated within villages in Southern Nigeria. Tt grows
a height of about 14 m and produces reddish,
Each frut
contains 2 to 4 yvellow seeds and a sour tasting pulp. The
seeds when chewed have a bitter astringent taste. The
flowering of the plant occurs between December and
January while the fruits mature between June and August.

Garcinia Kola 13 highly valued because of its
[15,24,25]

to
vellowish or orange coloured fruits.

medicinal use The seeds are chewed as an
aphrodisiac or use to cure cough, dysentery or chest
colds in herbal medicine!™.
as raw material for pharmaceutical industries™. The raw
stem bark of G. Kola is a purgative. The powdered bark is

applied to malignant tumors. The sap is used for curing

Gareinia Kola could serve

parasitic skin diseases. The latex or gum 1s used nternally
against gonorrhea™ and applied externally on fresh
wounds. The seeds prevent or relive colic disorders;
cure head or chest colds, suppressed cough and 1s often
i the treatment of curhosis and hepatitis
(inflammation of the liver)!'"*,

use

The stem of Garcinia Kola is used to produce
chewing sold
bundles. The seeds as well as chewing sticks are
important  products seen in West Africa
markets, particularly Nigerial”. Chewing sticks when
used without toothpaste is very effective, efficient

favorite bitter sticks in  small

often

and reliable in cleaning the teeth of many people in
Southern Nigeria™™.
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In Nigeria, indigenous people traditionally use A.
melegueta and G. Kola to mamtamn thewr health A.
melegueta and G. Kolg plants have enormous
reservoirs of many  secondary  metabolites
nutritive compounds which extubit some medicinal
and nutritive properties.

Considering the mnportance of these plants, which
are commonly used in herbal medicine,
necessary to investigate the properties of G. Kola and
A. melegueta seeds.

This study investigates the fundamental scientific
basis for the use of the seeds of these plants by
determining the chemical constituents as well as

and

it 18

quantifying the percentage of crude phytochemicals,
vitamins and mineral constituents present in the seed of
Garcinia Kola and Aframomum melegueta.

MATERIALS AND METHOD

Sample collection: The seeds of Garcinia Kola and
Aframomum  melegueta were purchased from Ariam
market, Tkwuano Local Government Area of Abia
State, Nigeria on 15" Tuly 2002. The plants materials
(leaves, identified and
authenticated by Dr. A. Nmeregini of Taxonomy Section,
Forestry Department, Michael Okpara Umversity of
Agriculture Umudike, Nigeria. The voucher specimens
were deposited mn the Forestty Department, Herbarium
of  Michael Okpara Umversity of Agnculture
Umudike, Nigeria.

flowers and seeds) were

Sample preparation: Ripe seeds of Garcinia Kola and
Aframomum melegueta were each weighed (1kg). The
plant samples were sun dried and ground into uniform
powder using Thomas-Wiley machine and stored in
airtight bottles till required for analysis.

Chemical analysis: The major elements comprising
calcium, phosphorus,
and trace elements (Iron, zinc, copper, manganese,
chromium, cobalt and cadmium) were determined
according to the method of Shahidi et af*?.

The ground plant samples were sieved with a 2mm
rubber sieve and 2 g of each of the plant samples were
weighed and subjected to dry ashing in a well-cleaned
porcelain crucible at 550°C in a muffle furnace. The
resultant ash was dissolved m 5 mL of HNO,/HCI/H,O
(1:2:3) and heated gently on a hot plate until brown fumes
disappeared. To the remaining material in each crucible, 5
ml deionized water was added and heated until a
colourless solution was obtained. The mineral solution in

sodium, potassium, magnesium
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each crucible was transferred into a 100 mL volumetric
flask by filtration through a Whatman No 42 filter paper
and the volume was made to the mark with deionized
water. This solution was used for elemental analysis by
atomic absorption spectrophotometer. A 10cm-long cell
was used and concentration of each element in the sample
was calculated according to the percentage of dry matter.

Phosphorus content of the digest was determined
colorimetrically according to the method described by
Nahapetian and Bassiri™. To 0.5 mL of the diluted digest,
4 mLs of demineralized water, 3 mLs of 0.75m H,SO,, 0.4
mLs of 10% (NH,),Mo,0,,4H,0 and 0.4 mLs of 2% w/v
ascorbic acid were added and mixed. The sclution was
allowed to stand for 20-mins and absorbance readings
were recorded at 660 nm. The content of phosphorus in
the extract was determined.

PHYTOCHEMICAL DETERMINATION

Preparation of fat free sample: 2 g of the sample were
defatted with 100 ml of diethyl ether using a Soxhlet
apparatus for Zhrs.

Alkaloid determination: 5 g of the sample were weighed
into a 250 ml. beaker and 200 ml. of 20% acetic acid
in ethanol was added and covered to stand for 4hr. This
was filtered and the extract was concentrated using a
water-bath to one-quarter of the original volume.
Concentrated ammonium hydroxide was added drop wise
to the extract until the precipitation was complete. The
whole solution was allowed to settle and the
precipitate was collected by filtration and weighed™ ™1,

Tannin determination: 500 mg of the sample was
welghed mto 100 mL plastic bottle. 50 mL of distilled
water was added and shaken for 1hr in a mechanical
shaker. This was filtered into a 50 mL volumetric flask and
made up to the mark. Then 5 mL of the filtrate was pipette
out imto a tube and mixed with 3 mL of 0.1M FeCl, in
0.1N HCIl and 0.008M potassium ferrocyamde. The
absorbance was measured in a spectrophotometer at
120nm wavelengths, within 10 minutes. A blank sample
was prepared and the colour also developed and read
at the same wavelength A standard was prepared
using tannin acid to get 100 ppm and measured™.

Determination of total phenols by spectrophotometric
method: For the extraction of the  phenolic
component, the fat free sample was boiled with 50 mI. of
ether for 15 minutes. 5 ml. of the extract was pipette into
a 50 mL flask, and then 10 mL of distilled water was
added, 2 mL of ammonium hydroxide solution and 5 mL

377

of concentration amyl alcohol were also added. The
samples were left to react for 30 minutes for colour
development. The absorbance of the solution was read
using a spectrophotometer at 505 nm wavelengths™ !,

Saponin determination: The samples were ground. 20g of
each plant samples were dispersed m 200 mL of 20%
ethanol. The suspension was heated over a hot water
bath for 4hrs with continuous stirring at about 55°C. The
mixture was filtered and the residue re-extracted with
another 200 ml of 20% ethanol. The combined extracts
were reduced to 40 mL over water bath at about 90"C. The
concentrate was transferred into a 250 mL separator
fumnel and 20 mL of diethyl ether was added and shaken
vigorously. The aqueous layer was recovered while the
ether layer was discarded. The purification process was
repeated.

60 mL of n-butanol was added. The combined n-
butanol extracts were washed twice with 10 mL of 5%
aqueous sodium chloride. The remammg solution was
heated in a water bath. After evaporation, the samples
were dried in the oven to a constant weight. The saponin

content was calculated in percentagel.

Flavonoid determination: 100 g of the plant sample were
extracted repeatedly with 100 ml. of B0% aqueous
methanol at room temperature. The whole solution was
filtered through Whatman filter paper No. 42 (125 mm).
The filtrate was later transferred into a crucible and
evaporated to dryness over a water bath and weighed™.

Determination of riboflavin: 5 g of the sample was
extracted with 100 mL of 50% ethanol solution and
shaken for Thour. This was filtered into a 100 mL flask. 10
mL of the extract was pipette mto 50 mL volumetric flask.
10 mL of 5% potassium permanganate and 10 mL of 30%
H,0, were added and allowed to stand over a hot water
bath for about 30 minutes. 2 ml, of 40% sodium sulphate
was added. This was made up to 50 mL mark and the
absorbance measured at 510 nm 1n a spectrophotometer.

Determination of thiamin: 5 g of the sample were
homogemzed with ethanolic sodium hydroxide (50 mL).
It was filtered into a 100 mL flask. 10 mL of the filtrate
was pipette and the colour developed by addition of
10 ml, of potassium dichromate and read at 360 nm. A
blank sample

developed and read at the same wavelength.

was prepared and the colour also

Determination of niacin: 5 g of the sample was treated
with 50 mL of I N sulphuric acid and shaken for 30
minutes. 3 drops of ammoma solution were added to the
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sample and filtered. 10 ml of the filtrate was pipette
mto a 50 mL volumetric flask and 5 mL of potassium
cyanide was added. This was acidified with 5 mL of 0.02
N H,30, and absorbance measured in the
spectrophotometer at 470 nm wavelengths. This was
used to plot the calibration curve.

Determination of ascorbic acid (vitamin C)5 g of the
sample was weighed into an extraction tube and 100
mL of EDTA/TCA (2:1) extracting solution were mixed
and the mixture shaken for 30 minutes. This was
transferred into a centrifuge tube and centrifuged at 3000
rpm for about 20 minutes. It was transferred into a 100 mL
volumetric flask and made up to 100 mL mark with the
extracting solution. 20 mL of the extract was pipette into
a volumetric flask and 1% starch indicator was added.
This was added and titrated with 20% CuSO4 selution to
get a dark end point™.

RESULTS

The phytochemical constituents of Garcinia
kola and Aframomum melegneta are shown in Table
1. The concentration of sapomn was higher in G. kola
(11. 48 mg 100~"'g) than in 4. meleguefa, which contains
5.76mg 1007'g of saponin. 4. melegueta contained more
flavonoids (5.76mg 1007'g) and tannin (0.38mg 1007'g)
while G. kola contained 1.98mg 100~'g of flavonoids and
0.26mg 100™'g of tannins respectively.

Quantitative estimates of other phytochemicals
showed that . kola contained 0.36mg 1007'g of
alkaloids while A. melegueta contained 0.28mg 100" of
alkaloids. More phenols were detected in G. kola than
A. melegueta.

G. Kola seed contained the highest amount of
ascorbic acid (23.10mg 100™'g) than A. melegueta, which
contained 12.32 mg 1007'g of ascorbic acid. Other
vitamins; riboflavin, thiamin and niacin were also
detected in both seeds (Table 2).

The results of the mmeral composition clearly show
that G. kola and A. melegueta seeds constitute a rich
source of mineral elements. Calcium was the most
abundant macro element available in G. kola seed (1.80
mg 1007'g), followed by potassium (2.50 mg 100™"'g) while
A. melegueta contained 1.52 mg 1007'g of calcium and
0.65 mg 1007"'g of potassium, phosphorus, magnesium
and sodium were detected in both seeds. Enormous
quantity of iren (17.75 mg 1007'g) and zinc (2.30 mg
1007'g) were detected in G. kola, seed while A. melegueta
contained 1.80 mg 1007"'g and 0.02 mg 100™'g of iron and
zinc respectively. Copper, manganese and cobalt were
available in G. kola seed while chromium was not
detected in G. kola and A. melegueta seeds (Table 3).

378

375-381, 2005

Table 1: Phytochemical constimients of the seeds of Garcinia kola
and Aframomum  melegueta on dry weight basis expressed
asmg 100~'g

Constituents G. kola A. melegueta

Phenols 0.11+0.20 0.09+0.10

Alkaloids 0.36+0.10 0.2840.20

Tannins 0.26+0.20 0.38+0.11

Sponins 11.48+0.10 1.2440.30

Flavonoids 1.98+0.20 5.76+0.10

Results are mean of five determinationson dry weight basis + standard
deviation

Table 2: Vitamin composition of the seeds of Garenia kola and
Aframomum melegueta on a dry weight basis expressed as

mg 1007 !g
Vitamin G. kola A.melegueta
Thiamin (Vitamin B;) 0.54+0.30 0.2440.22
Riboflavin (Vitamin By) 0.22+0.01 0.26+0.20
Noacin (Nicotinic acid) 1.60+0.01 0.05+0.11
Ascorbic acid (Vitamin C) 23.10+0.02 12.3240.10

Results are mean of five determinations on a diy weight basis + standard
derivation

Table 3: Mineral composition of the seeds of Garcnia kola and
Aframomum melegueta on a dry weight basis expressed as mg

1007 !g
Mineral G. kola A melegueta
Macro Elements
Magnesium 0.42+0.30 0.33+0.11
Calcium 1.8040.40 0.26+0.20
Potassium 2.50+£010 0.65+0.01
Phosphorus 0.33+£0.10 1.60+£0.22
Sodium 0.72+0.10 0.45+0.02
Micro elements
Tron 17.75+0.30 1.80+0.02
Zinc 2.30+0.01 0.02+0.11
Copper 0.78+0.20 0.63+£0.22
Manganese 2.01+0.50 0.17+0.10
Chromium 0.00 0.00
Cobalt 0.55+0.20 0.00
Cadmium 0.29+0.10 0.00

Results are mean of five determinations on a diy weight basis £ standard
deviation

DISCUSSION

G. Kola and A. melegueta seeds are rich in phyto-
nutrients such as flavonoids, phenolic compounds,
tannins,  saponins alkaloids. (Tablel). The
biological functions of flavonoids include protection
against allergies, inflammation, free radicals, platelet

aggregation, microbes, ulcers, hepatoxins, viruses and
[4,21,35]

and

tumors . Flavonoids represent the most common
and widely distributed groups of plant phenolics.
Flavonoids are potent  water-soluble super
antioxidants and free radical scavengers which prevent
oxidative cell damage, have strong anti-cancer activity
and protects against all stages of carcinogensis™.
Flavonoeids in intestinal tract lower the risk of heart
disease. As antioxidants, flavonoids from G. kola and

A. meleguata seeds provide anti-inflammatory action**"”
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This may be the reason behind the use of G. kola extracts

in the treatment of mntestinal troubles in herbal medicine™

The presence of phenolic compounds in the
seeds of G. kola and A. melegueta mdicates that these
plants might be anti-microbial agents. This 1s because
phenols  and  phenolic  compounds have been
extensively used m disinfections and remain the
standard with which other bactericides are compared™.
Phenolic compounds as electron donors are readily
oxidized to form phenolate 1on or quinene, an electron
acceptor. This gives rise to practical uses. Protonated
phenol is used as cleaning agent’?. Extracts from the
seeds of G. kola and A. melegueta therefore have potent
antiseptic or bactericidal properties™. These findings
supported the use of extracts from G. kola seeds and 4.
meleguta In treating wounds that not only heals fast
but also prevents the formation of infections!™.

The presence of phenol further indicated that
G. kola and A. melegueia seeds could act as anti-
mflammatory, anti clotting, antioxidant, immune enhancers

and hormone modulators. Phenols have been the
subjects of extensive research as disease
preventives” "™ Phenols have been responsible in having

the ability to block specific enzymes that causes
mflammation. They also modify the prostaglandin
pathways and thereby protect platelets from clumping.

G. Kola and 4. melegueta possessed these
constituents, which are known to have anti microbial
activity. The observed mhibiting roles on microorgamsms
explain their utilization in traditional medicine as a cough
suppressant, an  anti-tumor  agent and  an
aphrodisiact""***". G. kola and A. melegueta seeds have
high quantity of saponin content. Some of the general
characteristics of saponins include formation of foams in
aqueous solutions, hemolytic activity, cholesterol binding
properties and bitterness™*.

Apart from saponin, other secondary metabolite
constituents of G. kela and 4. melegueta detected
mnclude the alkaloids and tammins. Alkaloids ranked the
most efficient therapeutically significant plant substance.
Pure i1solated plant alkaloids and their synthetic
derivatives are used as basic medicinal agents for their
analgesic, antispasmodic and bactericidal effects™. They
exhibit marked physiological activity when administered
to animals. The high tannin content could be partly
responsible for the bitter principle associated with the raw
seed of G. kola and hot, bitter and pungency of A.
melegueta seed. Tannins have astringent properties,
hasten the healing of wounds and inflamed mucous
membrane!"”. The presence of tannins in A. melegueta
and G. kola strongly supports their use m treating
wounds, varicose ulcers, hemorrhoids, frostbite and
burns in herbal medicine™*".

379

The vitamins are important in the body as their
deficiencies adversely affect the metabolism of the body.
Lack of ascorbic acid impairs the normal formation of
intercellular substances through out the body, mcluding
collagen, bone matrix and tooth dentine. A striking
pathological change resulting from this defect is the
weakening of the endothelial wall of the capillaries due to
a reduction in the amount of intercellular substances™.
Therefore, the clinical manifestation of scurvy hemorrhage
from mucous membrane of the mouth and gastrointestinal
tract, anemia, pains in the joints and defects m skeletal
calcification can be related to the association of ascorbic
acid and normal conmective tissue metabolism™™. This
function of ascorbic acid also accounts for its requirement
for normal wound healing™.

Another beneficial role of ascorbic acid apart from its
anti-scurvy property is that it facilitates in the
transformation of cholesterol into bile acid in the liver.
Ascorbic acid 1s required for hydroxylation of proline to
hydroxyproline and of lysine to hydroxylysme. The
hydroxylated forms of these amino acids are found in
collagen, and so accounts for the role of the vitamin in
maintaimng normal connective tissue. The reducing
property is beneficial in certain physiological process,
such as in the absorption of dietary iron. Tron is absorbed
in the ferrous (Fe'?) state rather than the ferric (Fe'”) form
and the reducing capability of ascorbate accounts for the
enhanced absorption of the metal in the presence of the
vitamint*?,

There has also been interest in the ascorbate ability,
as an antioxidant, to prevent or at least mimmize the
formation of carcinogenic substances from dietary
material®”. Nitroso compeounds, which are known to be
carcinogenic, can be formed from the reaction of nitrites
with certain ammo compounds in vive. The nitrite 1s
formed from the oxidation of nitrate, which are commonly
incorporated into foodstuffs used in human nutrition. Tn
this sequence ascorbate can therefore prevent the
oxidation of mtrate. As a result of the availability of
ascorbic acid in G. kola and A. melegueta seeds, these
plants are used in herbal medicine for the treatment of
commen cold and other diseases like prostrate cancer!'**!.

The vitamins, though in trace amount are very
essential for the body metabolism. Niacin 13 active in
preventing the disease pellagra while a deficiency of
thiamin in the diet
beriberi®?. A deficiency of riboflavin does not result to
any specific and identifiable disease and one is apt
therefore to  under estimate its importance. The
symptoms are inflammation of the tongue, lesions at the
eves and lips, congestion of comjunctiva blood vessels

and desquamation of the skin*.

18 t he cause of the disease
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The results of the mineral composition clearly
indicate that G. kola and 4. melegueta seeds contains
rich source of mineral elements. This becomes important
when the usefulness of such mmerals like phosphorus,
calcium, magnesium, potassium, iron and zinc in the body
is considered. The zinc content could mean that the plants
can play a valuable role in the management of diabetes,
which results from msulin malfunctomng. Zinc 1s
essential for the production of insulin, a hormone and
carbenic anhydrase, an enzyme in the body*”. Iron is a
component of hemoglobin. It helps oxygen transport. Iron
together with hemoglobmn and ferrodixm plays important
role in man’s metabolism™,

However, the lower sodium content of G. kola and A.
melegueta might be an added advantage due to the direct
relationship of sedium mtake with hypertension in
human™®.

The present study has verified the usefulness of G.
kola and A. melegueta seeds for nutritional and medicinal
purposes. This partly explamed the use of these plant
materials in herbal medicine. As rich source of
phytochemicals, coupled with the presence of the
essential vitamins and minerals, G. kola and 4. melegueta
seeds can be seen as a potential source of useful food
and drugs. Further studies are going on with these plants
i1 order to isolate, characterize and elucidate the structure
of the bioactive compounds from these plants for
mndustrial drug formulation. The uses of these plants for
the treatment of the disease as claimed by traditional
healers are also being investigated.
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