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Chemical compositions and phvtochemical screening of the fresh seeds of Garcinia kola (wet weight) have been
determined. The results showed that the samples contained high moisture content 73.50% while the ash content was
found to be 5.90%. Carbohvdrate was 10.85%, crude fat was 14.50% and crude protein was found to be very low
4.25%. The results obtained revealed that the most abundant mineral in the seeds of Garcinia kola is sodium (215.10ppm).
The seeds of Garcinia kola also contain Mg. Cd. Zn. K and Fe, however, Mn. Pb. Cu. Cd and Co were not detected.
Preliminary phyvtochemical screening indicated the presence of phytate, tannin, oxalate. cyanate. saponins and
anthraguinones with evanate having the highest value.
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Introduction

Garcinia kola popularly known as “Bitter kola™. It is commonly
found in the rain forest of West Africa and semi-deciduous
region. It is known by various names in Nigeria, The Yorubas
call it Orogbo and the Hausas- Efiari. Gareiniakolaisamong
the group of Nigerian medicinal plants used as blood tonic
and cough suppressant. It is beiieved to clear hoarseness of
the voice. It is also used as an appetite suppressant by Obese
and has been found to aid digestion (Sofowora 1982).

Keeping in view the medicinal importance of Garcinia kola.
it is very important to know its chemical composition and to
identify the phytochemicals which may serve as antinutrients,
Since there is scanty information on the chemical compo-
sitions and the phytochemicals screening of Gareinia kola.
this work has been undertaken to determine the proximate
mineral and phytochemical compositions of Gareinia kola.
The data obtained from this determination would be of
considerable value to dieticians. food scientists, nutritionists,
traditional medical practitioners and to the general public at
large.

Materials and Methods

Fresh seeds of Garcinia kola were purchased randomly at
Ade-EKkiti, EKiti State in Nigeria. The seeds were thoroughly
screened in order to remove all the defected seeds while
undefected sceds were decoated and rinsed with distilled and
deionised water to waste away dirt and the remaining water
was removed by draining on filter paper. The samples were
blended into fine powder and kept in polvthene bags at room
temperature for one day prior to analyses.

Moisture contents. total ash and crude fat were determined
by the methods reported by Association of Official Chemists
(AOAC 1990). The carbohydrate content was obtained by the
difference between crude protein and the sum of ash, fat and
crude fibre (AOAC 1973). while nitrogen was determined by
the Micro-Kjedahl method of Pearson (1976) and the
percentage of nitrogen was converted to crude protein by
multiplying with factor 6.25.

For the mineral analysis. the samples were dry ashed at 350°C.
The ash was boiled with 10ml of 20% hydrochloric acid ina
beaker and then filtered into a 100ml standard flask and made
upto mark with distilled and deionised water. The minerals
were determined from the resulting solution using atomic
absorption spectroscopy (Pye Unican SPY. Cambridge. UK).

The method of Young and Greaves (1940) was used for phviate
determination while tannin and oxalate were analysed by using
the methods described by Makkar ef e/ (1993). Cyanate content
was measured by soaking 10g of powdered seed of Gareinia
fola overnight in a solution containing 20ml distilled water,
200ml phosphate buffer (pH6) and 10ml of 29 Hg C1.. Five
gram of hydrated TiCl, was added 1o the soaked mixture till
the next day and the flask was connected to a steam distillation
unit. A conical flask containing 30ml of 1% alcoholic NaOH
was attached to the collecting end of the distillation unit and
the mixture was heated in the flask.

The distillate was passed into the alkaline medium and this
was continued until 200ml of distillate was obtained. The
hydrogen cyanide in the distillate got fixed into the alkaline
medium. The amount of cyanide was determined titrimetrically
using 0.02M AgNO,. Iml of freshly prepared 0.5% wiv
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dithiozone in ethanol was used as an indicator. At the end
point, the indicator color changed from red to purple.

Quantitative determination of alkaloids was done using
Dragendorff’s reagent. A yellow precipitate was taken as
evidence for alkaloids. Test for steroids was carried out by
dissolving 0.5g of the sample in 2ml acetic anhydride solution
followed by the addition of 1ml ice sulphuric acid. A color
change from violet to blue to green which confirmed the
presence of steroids (Sofowora and Odebivi 1978). The
persistent frothing test for saponins as described by Sofowora
and Odebiyi (1978) was used for the presence of saponins.
Test for anthraquinones was carried out using Borrtrager’s
test as described by Sofowora and Odebivi (1978) while the
presence of phlobatannins was detected by the methods of
Oberleas (1983).

Results and Discussion

Table 1 presents the proximate chemical composition of the
seed samples of Garcinia kola (wet weight). The percentage
of moisture content of the seeds of Garcinia kola was high
(75.50%) and this would have been responsible for the their
high susceptibility to microbial attacks and low storage
capacity. The seeds of Garcinia kola have low ash content
which gives an indication that total inorganic mineral is low.
The crude protein of the seeds of Garcinia kola is low
compared with crude proteins found in protein rich foods like
Soybean (36%), Cowpea (24%) (Oshodi and Fegbemi 1992)
and African locust beans (42.3%) (Olaofe and Akintayo 1996).
The carbohydrate content is very low as compared to the
value obtained for pear millet and quinoa (56.90% and 58.10%
respectively) (Oshodi et al 1999).

Table 2 presents the mineral content of fresh seeds of Garcinia
kola. Sodium is the most abundant mineral. The next highest
mineral component in the seeds of Garcinia kola is potassium
followed by magnesium. This observation is in close agreement
with the observation of Aletor and Aladetimi (1989).

Calcium, zinc and iron which are nutritionally important were
found in a reasonable amount in the seeds of Garcinia kola

Table 1
Proximate analysis (%) of the seeds of Garcinia
kola (wet weight)

Pafameléfs % of .seeds-
Moisture content 75.50
Crude protein 4.25
Crude fat 14.50
Total ash 5.90

Carbohydrate 10.85
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Table 2
Mineral composition (ppm) of the seeds of Garcinia
kola (wet weight)

Minerals

Seeds of Garcinia kola

Magnesium 180.15
Manganese ND
Lead ND
Copper ND
Cadmium ND
Cobalt ND
Calcium 80.21
Zinc 10.05
Potassium 200.00
Sodium 215.10
Iron 515 .

ND, Not detected

Their values are comparable to values reported for some Nigeria
agricultural crops such as Okra and Cowpea (Olaofe et al
1993). The high concentration of Zinc in the seeds of Gareinia
kola could be an advantage, for instance, it has been found to
be responsible for the structural stability of metalloenzymes
and also good in preventing diarrhoea and pneumonia (Tietz
1986).

Manganese, lead, copper, cadmium and cobalt which are heavy
metals were not detected in the seeds of Garcinia kola. This
indicates that these minerals are not present in a detectable
amount in the seeds of Garcinia kola and this could be of
great advantage to the consumers since some of these metals
like lead, cadmium etc. have been reported to be highly toxic
even at low concentration (Asaolu et a/ 1997). However, the
differences in mineral composition of plants have been
attributed to the soils composition from where the plant grows
up and mineral uptake the capacity of the plant (Asaolu 1995).

Phytochemical screening indicated the presence of saponins,
tannins, oxalate, phytate, cyanate, alkaloids, steroids,
phlobatannins and anthraquinones (Tables 3 and 4). The low
concentration of some of these phytochemicals (phytate,
tannins, cyanate and oxalate) shows that Garcinia kola is
good for human consumption. However, the bitter taste of
Garcinia kola shows that alkaloids are present in high
concentration. This is in agreement with the work of
Nesmevanov (1978).

The presence of some of these secondary plant products
which are biologically important in Garcinia kola are
responsible for its medicinal value (Sofowora and Odebiyi
1978). It may appear that all anti-nutritional factors in plants
foods and feeding stuffs are phytochemicals, but not all



Phytochemical Screening of the Seeds of Garcinia kola

Table 3
Concentrations of some phytochemicals (mg/g) in the
seeds of Garcinia kola (wet weight)

~ Phytochemicals Seeds of Gariciniakola
Phytate 0.0460
Tannin 0.0001
Oxalate 0.0530
Cyanate

0.0560

Table 4
Phytochemicals in the seeds of Garcinia kola
(wet weight)

Phytate

Tannin

Oxalate

Cyanate
Alkaloids
Steroids
Saponins
Phlobatannis
Anthraquinones

Y T >t TTT©

P, Present; A, Absent.

phytochemicals are anti-nutritional factors. For example,
available literature suggests that dietary presence of saponins
can either be beneficiary or deleterious (Aletor and Fetuga
1988). The mere presence of these phytochemicals in foods
does not automatically make them unsafe for consumption, it
is their consumption in excess that is deleterious.

But main problem remain still the question of what level of
which toxic agents may be regarded as excess of safe for
consumption is left unanswered. This continues to engage
the attention of nutritional Biochemists, food Chemists and
Toxicologists.

However, the results obtained from this study show that
Garcinia kola can serve as a good source of mineral intake in
our diet.
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