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Abstract- This study was designed to assess the phytochemical
components and acute toxicity profile of Cola millenii seed and
pulp using standard methods. The result of the phytochemical
screening of the acetone and ethanol extracts of Cola millenii seed
and pulp revealed the presence of tannins, alkaloid, saponin,
flavonoid and phenol in varying proportion as revealed in their
reactions. In the acute toxicity study, rats fed the two extracts
(acetone and ethanol) of both seed and pulp of Cola millenii at
concentration of 1500, 2500, 3500 and 5,000 mg/kg did not show
any signs of toxicity throughout the entire period of observation.
All the animals were healthy as shown by the normal appearance
of respiratory pattern, color of body surfaces, frequency and
nature of movement. Also, there were no changes in the nature of
stool, urine and eye colour. No mortality was observed at all dose
levels for the critical 24 hours post administration. Orally, 5000
mg/kg of Cola millenii extracts were well tolerated in the rats.
From the foregoing, Cola millenii seed and pulp contain tannins,
alkaloid, saponin, flavonoid and phenol; and it may be concluded
that the plant parts may be safe for use as bio-preservatives in
food industry.
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I. INTRODUCTION

Artificial chemical preservatives are used to reduce the
number of microorganisms capable of growing in foods, but
increasing consumer awareness of potential health risks
associated with some of these substances, has led researchers
to examine the possibility of using natural additives from
plants. Plant derived antimicrobials such as the extracts of
herbs and spices are being commonly used in preservation of
foods for controlling microorganisms. Presently, the use of
natural preservatives in food has provided the basis for the
development of new methods of preservation which is bio-
preservation or biological preservation of foods. Bio-
preservation is the use of natural or controlled antimicrobial as
a way of preserving food and extending its shelf life [1]. It
aims for reduction of health risks without changing the
organoleptic properties of the product [2]. It is a benign
ecological approach which is gaining, increasing attention.
Consumers and Governments are now moving away from
extensive use of artificial preservation [3] which has many
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negative health implications. These days attention is being
turned towards utilization of antimicrobial agents from plants
and microorganisms to be used as integral parts of hurdle
technology [4]. Using them in combination with other
preservative techniques and good manufacturing practice
(GMP) can effectively control spoilage microorganisms and
other pathogens and can inhibit the activities of a wide
spectrum of organisms including inherently resistant Gram-
negative bacteria [4].

Acute toxicity is the ability of a chemical to cause ill effect
“relatively soon” after one oral administration or a 4 — hour
exposure of a chemical in air. “Relatively soon,” is usually
defined as a period of minutes, hours (24) or days (up to about
2 weeks) but rarely longer. LD stands for “Lethal dose.” LDsg
is the amount of material, given all at once, which causes the
death of 50% of a group of test animals. The LDs, is one way
to measure the short — term poisoning potential (acute toxicity)

[5].

The most frequently performed lethality study is the oral
LDs,. The results of oral studies are important for drugs, food
and accidental domestic poisonings. In general, the smaller the
LDs, value, the more toxic the chemical is. Also, the larger the
LDs, value, the lower the toxicity [5].

In every part of the world, different people have relied on
the vast variety of natural compounds found in plants for their
therapeutic and preservative properties [6]. These plants can
be put into culinary use as preservatives [7]. Cola millenii a
versatile plant in ethnomedical practices in Southwest Nigeria,
it has been reportedly used in the control of vast range of
microorganisms. Earlier studies have reported the presence of
phytochemicals as well as antimicrobial activities of different
part of the plant. However, there is no report on the toxicity of
the seed and pulp of this plant. Therefore, there is a need to
ascertain the safety or otherwise of these parts of the plant
before they are encouraged as bio-preservative in the control
of food spoilage.
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Il. MATERIALS AND METHODS

A. Plant Collection and Preparation

The fruits of monkey kola (C. millenii) were harvested
fresh from the wild in a forest at lyere, Owo local government,
Ondo state. The plant materials were then authenticated at the
Environmental Biology Unit of Department of Science
Laboratory Technology, Rufus Giwa Polytechnic, Owo and
voucher specimen (CMF1121X-C.millenii fruit) was deposited
at the Department of Forest Resources Technology, of the
same institution. The seed and pulp were removed from the
fruit manually using laboratory knife. Thereafter, they were
rinsed thoroughly in distilled water and air dried for three
weeks in the laboratory. The dried samples were then ground
into powder with the aid of a mechanical grinder and were
stored in clean air- tight containers, and kept in a cool, dry
place until required for use.

B. Reagents /chemicals

All reagents and chemicals were of analytical grade and
were obtained from the Department of Science Laboratory
Technology, Rufus Giwa Polytechnic, Owo, Ondo State
Nigeria.

C. Laboratory animals

The albino rats (Rattus norvegicus) of both sex weighing
between 150 and 200g used in this study were obtained from
Department of Animal Production and Health, Federal
University of Technology, Akure and were acclimatized and
maintained in the animal house of the Science Laboratory
Technology Department of Rufus Giwa Polytechnic, Owo,
Nigeria.

D. Experimental design
i. Extraction procedure

One hundred gram (100g) portion of the powdered sample
was soaked in 300ml of ethanol for 48hrs with intermittent
stirring using sterile spatula. The plant extracts were filtered
then dried using rotary evaporator at a temperature of 50°C to
yield crude extracts [8]. Different concentrations of the
extracts were prepared in 0.01% Tween-20 and used in the
animal experiments [9].

ii. Qualitative phytochemical screening

The extracts of the different plant parts were subjected to
qualitative phytochemical analysis for the presence of tannins,
saponin, flavonoids, alkaloids and phenol were carried out on
the extracts using standard procedures as described by [10,
11].

Test for tannins

Iml of extract was boiled in 20ml of water in a test and

then filtered. A few drops of 0.1% ferric chloride was added

and observed green or a blue — black coloration which
confirmed the presence of tannin.

Test for saponin

About 5ml of the extract was boiled in 20ml of distilled
water in a water bath and filtered. 10ml of the filtrate was
mixed with 5ml of distilled water and shaken vigorously for a
stable persistent froth. The frothing was mixed with 3 drops of
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olive oil and shaken vigorously, then observed for the
formation of emulsion which confirmed a positive presence of
saponins.

Test for flavonoids

A 3ml portion of 1% Aluminum chloride solution was
added to 5ml of each extract. A yellow coloration was
observed indicating the presence of flavonoids. 5ml of dilute
ammonia solution were added to the above mixture followed
by addition of concentrated H,SO,. A yellow coloration
disappeared on standing. The yellow coloration which
disappeared on standing indicating a positive test for
flavonoids.

Test for alkaloids

A 1ml portion of the extract was stirred with 5ml of 1%
aqueous HCI on a steam bath and filtered while hot. Distilled
water was added to the residue and 1ml of the filtrate was
treated with a few drops of either Mayer’s reagent (Potassium
mercuric iodide- solution gave a positive test for alkaloids.

Test for phenol

A 5ml portion of the extract was pipetted into a 30ml test
tube, and then 10ml of distilled water was added to it. 2ml of
ammonium hydroxide solution and 5 ml of concentrated amyl
alcohol were also added and left to react for 30min.The
development of bluish-green colour was taken as a positive
presence of phenol.

iii. Acute oral toxicity study

The animals were divided into thirteen groups of four
animals per group; control group and 12 treated groups. They
were maintained on standard feed (Top feed, Warri, Nigeria)
and water and allowed to acclimatize for seven days to the
laboratory environment before the experiment. After an
overnight fast, the control group received 0.3 ml sterile
distilled water while each treated group received 10mg/kg,
100mg/kg and 1000 mg/kg body weight administered orally
with the aid of a feeding needle connected to syringe at stated
doses in appropriate volume of sterile distilled water
according to the method of [12]. The animals were observed
for signs of toxicity and mortality for the first critical 4 hours
and thereafter at 3 hours interval for 24 hours.

In the phase Il, twelve groups of one rat each were
administered orally with the extracts at doses 1,500mg/kg,
2,250mg/kg, 3,500 mg/kg and 5,000mg/kg. The animals were
observed for signs of toxicity and mortality for 24 hours and
thereafter every 24 hours for 7 days. Signs of toxicity
including paw-licking, stretching, respiratory distress,
diarrhoea and death were observed. The oral median lethal
dose (LDsg) was calculated as the geometric mean of dose that
caused 0 % and 100 % mortality respectively [13].
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I1l. RESULTS AND DISCUSSION

TABLE I. PHYTOCHEMICAL COMPOSITION OF ALCORNEA LAXIFLORA
. Various extracts

Phytochemical ——gaF SEE PAE PEE
Tannin + + + +
Alkaloid + ++ +++ ++
Saponin + + +++ ++
Flavonoid + + ++ ++
Phenol + + ++ ++

Key: -= not detected, += present in trace amount, ++= present in moderate amount, +++= present in
abundance, SAE= Seed acetone extract, SEE= Seed ethanol extract, PAE= Pulp acetone extract, PEE=
Pulp ethanol extract

The result of the phytochemical screening of the acetone
and ethanol extracts of Cola millenii seed and pulp revealed
the presence of tannins, alkaloid, saponin, flavonoid and
phenol in varying proportion as revealed in their reactions
(Tablel). These phytochemicals have been reported to be
present in various parts of C. millenii plant [14], and may be
responsible for their antimicrobial properties. The presence of
phenols confirms the antimicrobial property of the plant since
phenol and its compounds are extensively wused as
disinfectants and it is the standard for bactericides [15].
Flavonoid is reportedly active as anti-spasmodic, antifungal
and antibacterial agent. This may explain why the plant is
usually used as remedy for spasmodic bronchitis and diarrhea
[16]. Moreover, the presence of tannin, alkaloids and saponin
suggests that the plant may possess a wide spectrum of
antimicrobial property as these plant chemicals are known for
their synergy in their activities against several microbial
agents [17].

TABLE II. (A-B): MORTALITY IN LETHAL DOSE (LDsp) DETERMINATION
FOR SEED AND PULP EXTRACTS OF C. MILLENII
PHASE |
Various extracts
Dose (mgfkg) |~ sAE SEE PAE PEE
0 0 0 [0]
10 /4 /4 14 14
0 0 0 0
100 /4 14 /4 14
0 0 0 0
1000 / 4 / 4 / A / 4
PHASE 11
Various extracts
Dose (mg/kg) | ~—gAE SEE PAE PEE
0 0 0 0
1,500 / 1 / 1 / 1 / 1
0 0 0 0
2250 ho | Lo %
0 0 0 0
3500 ho | h ho | °h
0 0 0 0
5000 ho |l °h | °h

Key: SAE= Seed acetone extract, SEE= Seed ethanol extract, PAE= Pulp acetone extract, PEE= Pulp
ethanol extract
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In the acute toxicity study, rats fed the two extracts
(acetone and ethanol) of both seed and pulp of Cola millenii at
concentration of 1500, 2500, 3500 and 5,000 mg/kg did not
show any signs of toxicity throughout the entire period of
observation. All the animals were healthy as shown by the
normal appearance of respiratory pattern, color of body
surfaces, frequency and nature of movement. Also, there were
no changes in the nature of stool, urine and eye colour. No
mortality was observed at all dose levels for the critical 24
hours post administration. Orally, 5000 mg/kg of Cola millenii
extracts were well tolerated in rats. These results suggest that
the acetone and ethanol extracts of Cola millenii seed and pulp
are not toxic after an acute exposure to a dose of 5,000 mg/kg.
These observations are in consonance with the results obtained
by [18], who carried out similar work on Cola nitida.

According to [19], any compound with oral LDs, (rat) of
5000mg/kg or more should be considered as practically
harmless. Diets containing tannins at low dosages have been
shown to improve well — being of the human body [20].
Saponins enhance nutrient absorption and aid in animal
digestion. Cardiac glycosides could improve circulation and
heart function in congestive heart failure [21]. Also, alkaloids
have some pharmacological effects and are wused as
medications, recreational drugs, or in entheogenic rituals e.g.
the local anesthetic and stimulant cocaine, the stimulant
caffeine, the analgestic morphine or the antimalarial drug
quinine [22, 23]. Hence, oral administration of C. millenii seed
and pulp at a dose of less than or equal to 5000mg/kg could be
safe.

Conclusion

From the foregoing, Cola millenii seed and pulp contain
tannins, alkaloid, saponin, flavonoid and phenol; and it is safe
to conclude that the plant parts may be safe for use as bio-
preservatives in food industry.
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