AN EVALUATION OF EXTRACTION, CHARACTERIZATION AND ANTI-MICROBIAL SCREENING OF WHITE STAR APPLE CRYSOPHYLLUM ALBIDUM SEED OIL

ABSTRACT

Crysophylum albidum oil was extracted from its seed. The percentage yield was 2.56%. The characterization of the oil showed showed that the refractive index is 1.487, peroxide value is 45.4mg/kg, iodine value is 50.76g, saponification value is 105.188, free fatty acids 47.46 and acid value is 94.92. The Punched Ager Diffusion Method was used to assay for the antimicrobial and anti fungal properties of the oil in the test isolate. The antimicrobial and anti fungal activity showed some inhibitory effects against test organisms; Staphylococcus aureus, E. coli, B. subfilis, C. albican and A. flavons, but non for S. pyogens. The minimum inhibitory concentration of these test organisms are as follows; Staphylococcus aureus 0.16, E. coli 0.06, B. subfilis 0.14, C. albican 2.50 and A. flavons  0.40.

The pharmacological screening confirmed the medical value of this plant oil and it established a good support for the sample in herbal medicine and as a base for the development of new drugs and phytomedicine.

CHAPTER ONE

1.1
INTRODUCTION 

The body of lipids, of which oil is a part, is a wide-ranging group of naturally occurring hydrophobic molecules that include carbon. Oil is a part of this category. They consist of fatty acids, waxes, sterols, vitamins that are soluble in lipids, and so on. This is then further broken down into saturated and unsaturated fatty acids. Fats are known as saturated fatty acids, and they are often derived from animals, while oil that belongs to the category of unsaturated fatty acids is typically obtained from plants.

Crysophyllum albidum, often known as White Star Apple, is a plant that is cultivated in the middle of Africa, namely in Nigeria and Cameroon. A tropical fruit tree that may be eaten, the Crysophyllum albidum (G. Don) tree. It is a member of the Sapotaceae family, which includes as many as 800 different species and accounts for over half of the Ebernales order[1]. According to Okigbo[2] and Okafor[3], there are a few species of Crysophyllum that may be found growing in the transitional zones in Nigeria between the forest and the savanna. According to Bada[4,] the plants may be found in the following countries: Nigeria, Cameroon, Cote d'Ivoire, Uganda, and the Niger republic. Depending on where in the world you are, people may refer to this species by a variety of names. The table below shows some locality and names of the species.

SOME LOCALITIES AND THE SPECIE’S NAMES.
	LOCALITY
	
	NAME

	Igbo

Yoruba

Edo

Scientific Name
	
	Udala

Agbalumo

Otien

Chrysophyllum albidum (G.Don)


Flowering is usually from April to June. The flowers are sessile and occur in clusters in the leaf axils of the fruiting branch. The fruits are normally January to March but the fruit have been seen recently in November. 

Fruiting branch of C. albidum
When ripe, the fruits are pale orange, edible, ovoid in shape and pointed at the apex. It is a berry with crescent shaped seeds. See the diagram below.
C. albidum Fruits with revealed seeds.

C.8.8 percent protein, 17.1 percent oil, 21.1 percent sugar, and 11.1 percent starch are included in albidum fruit [5]. The fruits are often consumed by individuals of all ages, including children and seniors. According to some reports, the fruits of the C. albidum plant are the best source of ascorbic acid, as well as a good source of vitamins and minerals, a flavoring component for foods, and a raw material for several industrial sectors [6]. Okafor [3] and Okigbo [2] categorized C. albidum as a wild uncultivated fruit tree. This kind of fruit tree may be found growing naturally in dense woods or shrubs and is very seldom grown as a fruit tree. C. albidum fruits are often picked from the untamed forest by young boys, girls, and even ladies for their own use and for sale. Rural residents may benefit greatly from the economic opportunities presented by the fruit of the C. albidum tree. The reason for this is because the price of a fruit ranges from N5 (five naira) to N10 (ten naira), and it depends on the size of the fruit. African star apple, also known as C. albidum, is a member of the sapotaceae family and is known for its anti-microbial properties [7]. The roots and leaves of the plant are utilized in medicinal preparations. The seeds are either put to use in local games [4] or thrown away. The seeds of C. albidum are often discarded, and there has never been a record of the treatment of wounds or the use of ointments made from oils extracted from seeds that were not employed for oil production.
OBJECTIVES OF THE RESEARCH

The objectives of this research work are;

To extract and characterize the oil obtained from C. albidum seed.

To determine the antifungal/antibacterial activity of C. albidum seed oil.

LITERATURE REVIEW

1.2
TYPES OF OIL

As a result of saturation and unsaturation of oil, they are able to be classified into drying, non-drying and semi-drying based on the degree of double bond.

1.2.1
Drying oil

They are those that absorb oxygen rapidly on exposure to air and form thin elastic film. They act in this way because they contain a large proportion of unsaturated fatty acids, as linolenic acid (C18H30O2) with three double bonds in its molecules. The rapid rate at which the oil dries in air depends on its ability to absorb iodide[8]. Their iodine numbers varies usually above 135. this shows high level of unsaturation.

1.2.2
Semi-Drying Oil

This form a soft surface film after long exposure to air. They contain a large portion of linoleic acid (C18H32O2) and oleic acids (C18H34O2) with little linolenic acid (C18H28O2). The most important oil in this class is from seeds of plants. Iodine value ranges from 110 – 135.

NON- DRYING OIL

These are class of acids that remain as liquid and does not form film on exposure to air. This implies that it reacts slowly or not at all with oxygen and so has low iodine value less than 90[9]. The saturated oils are cashew nut oil, ground nut oil and olive oil are examples. Iodine number is 110 and below.
1.3
COMPOSITION OF OIL

According to Pine[10], the fatty acid of the triglyceride structure represent over 92% of the total weight. The balance consisting of the glyceride radical and minor percentage of the non-glyceride constituents such as cholesterol, phytosterols, phosphatide, vitamins and moisture. The total amount of non-glyceride components are usually not over 3% of the total oil base products. 

Only a few of the glycerides occurring in nature are of the simple type, most are mixed triglycerides, that is, one molecule of glycerol combines with two or three different fatty acids. [11]

1.4
PIGMENT

According to Kirk-Othmer[12] the characteristic brownish-red colour of most oils and some of animal fats is derived from carotinoid pigments. White Star Apple seed oil which is usually light in colour contain about 0.2% beta carotene. Other purer seed oil like soybean may contain sufficient chlorophyll related compounds. C. albidum seed oil is strongly coloured by pigment of the gossypol type. All of these pigments are readily reduced to low level of alkali refining of the oil absorbed bleaching. However, brownish or reddish pigment found in carbohydrate decomposition product is relatively resistant to refining treatment.

VITAMINS 

According to Kirk-Othmer[12], the common vegetable oil, as a source of vitamins are only important with respect to view content of tocophenols which posseses vitamin E activity.

ANTIOXIDANTS

Most vegetable oils or fats contain mineral proportions (0.5 – 0.20) of the antioxidants, which serve to inhibit atmospheric oxidation, the course of rancidity. The common antioxidant of vegetable oil or fat are tocophenol[13] in a few cases, antioxidants peculiar to specific oil or fat are known. Antioxidants are not removed to any large extent by refining to other common edible oil processing treatment.

The testaless seeds of Chrysophyllum albidum G Don from Nigeria were analysed and found to contain saponins with a foaming index < 100, 71 g kg-1 crude fibre, 109 g kg-1 total ash, 316 g kg-1 carbohydrates, 364 g kg-1 proteins and 52 g kg-1 fixed oil on dry weight basis. They were also found to have appreciable amounts of K, Ca, P and Mg. Further analysis of the carbohydrates showed the presence of starch and the reducing sugars arabinose, galactose, glucose and mannose. The profile of amino acids showed the seeds to be rich in the essential amino acids lysine, threonine, leucine, isoleucine and phenylalanine. The fatty acids of fixed oil include 16-3% palmitic acid, 5-9% stearic acid, 41-3% oleic acid, 30-9% linoleic acid and 1-6% arachidic acid. 

It was reported in 1983 that fruit pulp contains 21.8mg/100g ascorbic acid, while the skin contains 75mg/100g, while Edem et. al., [15] reports 446.1 and 239.1mg/100g for pulp and skin respectively. The latter authors also indicate that proximate analysis of fruit pulp was protein (8.8%), lipid (15.1%), ash (3.4%), carbohydrate (68.7%) and crude fibre (4.0%), with only minor differences between pulp and skin. With the exception of calcium (100 v 250 mg/100g) and iron (10 v 200 mg/100g) in pulp and skin respectively, the mineral content of these components of the fruit were also very similar. According to Achinewu[14], the levels of toxic substances in both the mesocarp and the pericarp were low, although the juice was highly acidic. Edem et. al., [15] on the other hand, identified high levels of tannins in pulp (627 mg/100g) and lower levels in peel (264 mg/100g). Fruit storage was best at 10oC, while for the kernel the traditional method of storing in layers of red clay was best. The juice of fruits has potential as an ingredient of soft drinks and can be fermented for wine or other alcohol production[16]. The seeds of this species are not particuarly rich in lipids (3.2%), but linoleic (38.4%) and oleic (29.6%) acids are the main fatty acids present[17]. Ajewole & Adeyeye have, however, reported higher lipid content (16.6%) and confirmed that unsaturated fatty acids are the main component of the oil[16] (74%) and hence desirable in the context of heart disease risk reduction. The residual cake also has potential for animal feed.

1.7
BOTANIC DESCRIPTION
Crysophyllum albidum is a small to medium buttressed tree species, up to 25-37 m in height with a mature girth varying from 1.5 to 2 m. Bole is usually fluted, frequently free of branches for 21 m. Bark thin, pale brownish-green, slash exuding white, gummy latex. Leaves are simple, dark green above, pale tawny below when young and silver-white below when mature, oblong-elliptic to elongate obovate elliptic, 12-30 cm long, 3.8-10 cm broad; apex shortly acuminate, base cuneate; primary lateral nerves widely spaced, 9-14 on each side of the midrib; secondary lateral nerves indistinct or invisible; petiole 1.7-4.2 cm long. Flowers shortly pedicellate, in dense clusters in the leaf axils or from above the scars of fallen leaves; calyx 5-lobed, 3 mm long, rusty pubescent outside, creamy white, the lobes equaling the tube in length. Fruits almost spherical, slightly pointed at the tip, about 3.2 cm in diameter, greenish-grey when immature, turning orange-red, yellow-brown or yellow, sometimes with speckles, 5 celled, with 5 brown seeds in yellowish, pleasantly acid pulp. Seeds 1-1.5 x 2 cm, beanlike, shiny when ripe, compressed, with one sharp edge and a star-shaped arrangement in the fruit. The generic name is based on Greek words for ‘gold’ and ‘leaf’ and refers to the leaves of some species that are often covered with golden hairs underneath.

1.8
FUNCTIONAL USES

PRODUCTS
Food: The fleshy and juicy fruits, which are popularly eaten, are the potential source of a soft drink. Timber: Wood brownish-white, soft, coarse and open in grain; very perishable in contact with the ground. Easy to saw and plane, nails well, takes a fine polish, and therefore is suitable for construction work, tool handles and similar purposes. Alcohol: The fruits can be fermented and distilled for the production of wine and spirits.
CHAPTER TWO

MATERIALS AND METHODS

2.0
SAMPLE COLLECTION AND IDENTIFICATION

Crysophyllium albidum (White Star Apple) seed were collected generally by picking, mostly from tree shades of Udara trees around the towns of Uli, Asaba and Okija. The seeds were dried by sun-drying method for 2-3 weeks then cracked to extract the canel. The canels were grinded with a machine and then the oil was extracted using normal hexane.

2.1
OIL EXTRACTION

The sample was extracted using some methods which are; solvent and soxhlet extraction methods.

PRINCIPLE


The grounded material or sample was mixed with a solvent that the oil is soluble in. Then the solution of the oil and solvent was filtered out for separation with soxhlet extraction method.

REAGENTS

Normal Hexane

APPARATUS


Graduated cylinder, conical flask, weighing balance and electric ovum.

PROCEDURE

The sample was collected and sun-dried, then cracked to get the canel which was further grinded. The grinded sample were dried in the ovum, then into the cylinder. After which, hexane was added to the sample till the meniscus was well above that of the sample and then left for 48hours. Then the solution of oil and solvent were filtered out separately. The mixture was then sent to the soxhlet extractor where the mixture is heated on a hot plate making the hexane evaporate as it has a lower boiling point than the sample and condensed for further use leaving the sample alone in the flask.

2.2
DETERMINATION OF SPECIFIC GRAVITY

PRINCIPLE

Specific gravity is the same as relative density. And it is obtained by reading the measurements of mass of the oil and water, then dividing that of sample by that of water.

APPARATUS

An S.G bottle, electronic scale.

PROCEDURE

Using a specific gravity bottle, the sample was collected and placed on the electronic scale. The measurement is read, and the same process was repeated for that of water. After which, dividing the sample mass by water mass gives the specific gravity. 

2.3
DETERMINATION OF DENSITY

PRINCIPLE

The density of a sample is obtained by taking the measurement of the standard quantity of the sample.

APPARATUS

Density bottle, electronic scale, thermometer.

PROCEEDURE


The temperature of the sample was read using a thermometer and having ensured a 200C reading of the temperature, then the sample was collected in a density bottle and weighed on the scale. The mass of the sample gotten can be divided by the volume which measures about 2ml, then the result becomes the density. 

2.4
DETERMINATION OF FREE FATTY ACID CONTENT

PRNCIPLE 

A known mass of sample was dissolved in a neutralized alcohol and the free fatty acid neutralized with standard alkali.

REAGENTS

Standard sodium hydroxide (NaOH) of 0.1M, phenolphthalein and 95% industrial ethanol.

APPARATUS

Burette (50ml) with graduated cylinder, conical flask (250ml), Hot plate and weighing balance.

PROCEEDURE
1 gram of the sample was weighed into 250ml conical flask. Then 50ml of alcohol, (1:1 v/v) i.e 50ml of diethyl ether and 2 drops of phenolphthalein was added.

The flask was heated to about 400C, the solution was again titrated against 0.1M NaOH solution, swirling gently until a permanent pink colour was obtained. The burette reading was accurately recorded.

DETERMINATION OF SAPONIFICATION VALUE

PRINCIPLE

The glycealdehydes present are split by an alcoholic alkali and any free fatty acids are neutralized. The resultant excess alkali is back titrated with hydrochloric acid in the presence of an indicator.

REAGENTS

Potassium hydroxide, 0.5M solution of 95% ethanol, hydrochloric acid, phenolphthalein indicator and ethanol.

APPARATUS

Conical flask (250ml) made of alkali resistant glass with round neck reflux condenser, heating mantle, burette (150ml), pipette (25ml), weighing balance and measuring cylinder.

PROCEEDURE

3grams of sample was saponified by refluxing 1.2 liters of 95% alcohol over 10graam of KOH for about 30mins. The boiling sample were treated with 3 drops of phenolphthalein indicator and the mixture was allowed to stand overnight. The excess alkali was estimated by titrating with 0.5N of HCl acid until pure colour of the indicator disappeared. Then the plank titration was carried out also.

DETERMINATION OF IODINE VALUE

PRINCIPLE

This is the check for the number of grams of iodine absorbed by 100g of oil.

REAGENT

Potassium Iodide solution 10% in water, starch solution, 1% carbon tetrachloride, glacial acetic acid, sodium thiosulphate, 0.1N Wij’s solution (iodine monochloride in acetic acid and carbon tetrachloride mixture).

APPARATUS

Glass weighing scoop, burette, pipette and measuring cylinder.

PROCEDURE

Using Wij’s solution. (iodine chloride) 1.3g of iodine was dissolved in 100ml of glacial acetic acid. 2g of dried chlorine was added to the mixture, 0.1g of the sample was introduced into a glass stoppered bottle with 15ml of chloroform or carbon tetrachloride to dissolve the oil and 25ml of the wij’s solution was added to the stoppered glass mixture and placed in a dark place for 30mins. At the end of this period (30 mins), 20ml of 15% potassium iodide solution and then add recently boiled and cooled water (to remove CO2 in water) to stoppered bottle mixture and titrate with standard 0.1M Sodium thiosulphate solution (titrant) and shake continuously until the yellow colour of the iodine had almost disappeared. 2ml of a 1% starch was added and shook continuously until any iodine remaining in the organic solvent layer will pass into the water layer. Titration was completed. Two blank determinations were run on equal wij’s reagent.

DETERMINATION OF PEROXIDE VALUE

PRINCIPLE

This is a measure of the level of rancidity which entails the treatment of oil in a solution of acetic acid and chloroform with a solution of potassium iodide. The free iodine is librated with a solution of sodium thiosulphate.

REAGENTS

Acetic acid chloroform solution in 3:2 (V) of glacial acetic acid and chloroform, potassium iodide and sodium thiosulphate 0.002N.

APPARATUS

Pipette, conical flask, glass stoppered 250ml, volumetric flask and burette.

PROCEDURE

10ml of chloroform and 10ml of glacial acetic acid was added to a flask, using a micro gas flame close to the flask, the mixture was boiled to the top of the tube where it was condensed by water jacket. When the mixture boiled steadily, 1g of potassium iodide dissolved in 1.3ml water was slowly added down the condenser so that the refluxing will not be interrupted. Some precipitated iodine were re-dissolved by adding not more than 0.3ml water. Then 1 g (or less) of the sample was added down the condenser water so that all the sample were washed into the flask. The mixture was boiled for a further 4mins and the flask was then removed, cooled rapidly, and 50ml of water was added and the liberated iodine was titrated. With sodium thiosulphate, using starch.
ANTI-MICROBIAL ACTIVITY SCREENING

PRINCIPLE

Screening for the anti-microbial activity depends on the fact that a potent anti-microbial agent inhibits the growth of such microbial organism on contact.

MATERIALS

Stock cultures of Escherichia Coli, Staphylococcus Aureus, S. pyogens, B. subfilis, C. albican, A. Flavus.

EQUIPMENTS

Petri dishes, pipette, agar makonky, meter rule, inhibitor, swab sticks, a pair of caliper.

REAGENTS AND MEDIA

Sensitivity Test Agar (STA), saboraud, Mac konki agar, distilled water and half strength solvent.

METHOD

Preparation of bacteria test organism stock cultures of bacteria species; Staphylococcus aureus, S. pyogens, E. coli, B. subfilis, C. albican and A. flavons were collected. Each organism was sub-cultured into a fresh nutrient agar and incubated for 1-24 hours, that is overnight at 370C. this was done to obtain a young culture of the test organisms for use. Using a sterile wire loop, a loop full of each test organism was emulsified in 5ml of normal saine. This was done to obtain a smooth suspension of the organism for use.

PREPARATION OF FUNGAL TEST ORGANISM

Stock cultures of candida albican, aspergillus flavus were collected. Each organism was sub-cultured into fresh sabouraud mac konki agar 9SDA) plates. They were incubated at room temperature at 28-300C for four days.

The candida grew well within three days. Two universal bottles each containing few glass beds were sterilized in the autoclave. 5ml sterile distilled water was pipetted into each. Scraping was made from the young fungal culture to give a light pore suspension after moderate shaking and breaking up with the glass beads. Clumps remaining were allowed to settle ate the buttom of the bottle before use.

PREPARATION OF THE SENSITIVE TEST AGAR

20g of the sensitivity test agar medium was weighed and dispersed in 500cm of distilled water, this was allowed to soak for 10mins followed by gently shaking to mix. The PH was adjusted to 7.4, it was boiled to dissolve completely with frequent shaking and poured into separate 250cm3 screw capped bottles and sterilized by autoclaving for 15mins at 1210C. This was allowed to cool to 450C before pouring into sterile petri dishes. The media was allowed to gel, after which, the plates were packed and incubated overnight for about 18 to 24hours at 370C. This was done to ensure that there were o contaminations in them.

PREPARATION OF THE NUTRIENT DEXTROSE AGAR

16.25g of the mac konki powder was weighed and dispersed into 250cm3 of distilled water at 600C. This was stirred thoroughly and never the reverse. The PH was adjusted to 6.0. it was then sterilized by autoclaving for 20 minutes at 1150C and mixed very well before pouring into sterile Petri dishes. The media was allowed to gel, after which, the plates were packed and incubated overnight at 370C to test for sterility and contaminants.

THE PUNCHED AGAR DIFFUSION METHOD AS RECOMMENDED BY BRYANT (1972)

The prepared plates were allowed to dry by keeping them half open and face downward in incubator at 370C for 30 mins. This was done to reduce the moisture content of the media with the aid of sterile 6mm-diameter were made on each plate. These were sufficiently spaced to prevent any incubation zones overlapping later on. Respective wells were carefully labeled accordingly, using greese pencil to match the sample. The cut off agar piece was remove using a sterile straight wire.

2.7.6
BACTERIAL INOCULATION AND INCUBATION
The punched plates were seeded with the test cultures of organisms respectively, using sterile swab dipped in each suspension. The culture were allowed to dry up well on the agar for 5mins. Then the la belled wells were carefully fitted with four drops of the sample whish is equivalent to 0.1ml from the wells. The extract will diffuse into the surrounding medium and act on the test organisms. The plates were kept for 30mins on the bench for diffusion of the oil to take place before incubation. After that, the plates containing bacterial cultures were lifted gently and placed in the incubator with the base downwards without shaking. These were incubated at 370C for 18-24hours. After which the zone of inhibition was inspected, measured and recorded appropriately.

2.8.7
FUNGAL INOCULATION AND INCUBATION

Here the punched plates were seeded carefully with the fungal test cultures respectively, using sterile swab sticks dipped in each light fungal suspension in 5ml distilled water. 5mins were allowed for the culture to dry up well on the agar. Then the labeled wells were carefully filled with four drops of the oil which is equivalent to 0.1ml. From the wells, the oil diffused into the surrounding medium and act on the test organisms. The plates were kept for 30mins on the bench for proper diffusion of the oil to take place. After that, the plates were lifted very gently and placed with the base downwards in the incubator at room temperature. (28-300C) for 48hours and was examined.

READING INHIBITION ZONES OF THE OIL

After inhibition, the plates were examined usually. The inhibition zones were measured using a pair of calipers and read on a meter rule in mm. the observed inhibition zones were recorded appropriately in mm for the various diameter measurement on test organisms.

CHAPTER THREE

TABLE 3.1
ORGANOLEPTIC CHARACTERISTICS OF Crysophylum albidum SEED OIL
	PARAMETER
	INFERENCE

	Colour

Texture

Taste

Fracture

Odour
	Dark brown

Oily

Irritating taste

Viscous

Characteristic odour


General Description

Oil is dark brown viscous liquid with irritating taste and characteristic odour.

3.2
CHARACTERIZATION OF C. albidum SEED OIL

	TEST
	RESULT

	Spercific Gravity

Peroxide Value

Iodine Value

% Yield of oil

Saponification value

FFA

Acid Value

Density
	0.981g

45.4m eq/kg

50.76

2.56%

105.188

47.46

94.92

0.995gml-


FFA means Free Fatty Acid

TABLE 3.3
RESULT OF ANTI-BACTERIAL ACTIVITY OF C. albidum OIL ON TWO GRAM POSITIVE BACTERIA


NA- No action

	TEST
	CONC. (ml)
	OIL
	POSITIVE CONTROL (Antibiotics)
	NEGATIVE CONTROL (50% EthOH)

	Staphylococcus aureus
	0.1

0.2

0.3

0.4

0.5
	NA

1

2.2

4

6
	5

10.8

16.5

22.3

28.1
	NA

NA
NA
NA
NA

	S. pyogens
	0.1

0.2

0.3

0.4

0.5
	NA
NA
NA
NA
NA
	3.2

7

11.1

17

21.3
	NA
NA
NA
NA
NA


TABLE 3.4
RESULT OF ANTI-BACTERIAL ACTIVITY OF C. albidum OIL ON TWO GRAM NEGATIVE BACTERIA

	TEST
	CONC. (ml)
	OIL
	POSITIVE CONTROL (Antibiotics)
	NEGATIVE CONTROL (50% EthOH)

	Escherichia coli
	0.1

0.2

0.3

0.4

0.5
	1

3

7

12.5

16
	4.7

11

16.8

22.4

27.9
	NA

NA

NA

NA

NA

	B. subtilis
	0.1

0.2

0.3

0.4

0.5
	NA

3

8

13.5

18
	3

8.6

14.0

19.1

24
	NA
NA
NA
NA
NA


TABLE 3.5
RESULT OF ANTI-FUNGAL ACTIVITY OF C. albidum OIL ON TWO TEST FUNGI

	TEST
	CONC. (ml)
	OIL
	POSITIVE CONTROL (Antibiotics)
	NEGATIVE CONTROL (50% EthOH)

	C. albican
	0.1

0.2

0.3

0.4

0.5
	NA

NA

0.6

1.5

2.7
	1.6

3

9

16

23
	NA
NA
NA
NA
NA

	A. flavus
	0.1

0.2

0.3

0.4

0.5
	1

3

5

7

9
	1.2

3.2

7.0

11.1

16.98
	NA
NA
NA
NA
NA


3.6
RESULT OF MINIMUM INHIBITORY CONCENTRATION (MIC) OF C. albidum OIL ON SIX TEST ORGANISM

	ORGANSM
	MIC (ml)

	Staphylococcus aureus

Escherichia coli

B. subtilis

C. albican

A. flavus

	0.16

0.06

0.14

2.50

0.40


CHAPTER FOUR

4.0
DISCUSSION

This work is like a surface touch in investigation of the C. albidum seed oil and its active properties; the characterization of the oil such as the rancidity, acid value, saponification value, Iodine value, etc and its anti-microbial screening.

The measure of its rancidity identifies the durability of the oil with time; when the oil stays for a long period of time, it begins to entrap atmospheric oxygen, making it sour to taste. Thereby, we can say the oil has gone rancid. Rancidity is also called the peroxide value of an oil which defines rancidity to be the amount of oxygen absorbed by 1g of oil in a given period.

The saponification value represents the number of milligrams of potassium hydroxide (KOH) required to saponify 1g of the fat. It is a measure of the amount of carboxylic acid groups.


The measure of its acid value is obtained by the number of milligram of KOH required to neutralize the free fatty acid. The acid number is also important in determining the amount of carboxylic acid group.


An iodine solution is yellow brown in colour, any chemical group in the sample that react with iodine will make the colour disappear at a precise concentration. The amount of iodine solution thus required to keep the solution yellow/brown before colour disappears is thus the measure of the amount of iodine sensitive reactive groups i.e the iodine value of the sample. One application of the iodine number is the determination of the number of unsaturation or chain length contained in fatty acids of the sample.


The specific gravity is the ratio of density (mass of a unit volume) of the sample to the density (mass of the same unit volume) of the reference substance (water). The reference is nearly always water for liquids and air for gases. Specific gravity is used in industry as a simple means of obtaining information about the concentration of solutions.

From the result of the antimicrobial sensitivity test carried out on Crysophyllum albidum extracts against species of bacteria and fungi. It is clear that the extract possessed antimicrobial activity against Staphylococcus aureus, Eschericia coli, B. subfilis, Candida albican and A. flavus. The result thus shows that the extract possess a broad spectrum of activity with the highest zone of inhibition 18mm on B. subfilis. P. pyogens was however susceptible to the extract. The fungi isolate also showed significant effect with a zone of inhibition of 9mm on A. flavus. The result show that Crysophyllum albidum oil extract has a stronger activity on B. subfilis. The result also showed that Crysophyllum albidum oil could be used for the treatment of infection caused by Staphylococcus aureus, Eschericia coli, B. subfilis, Candida albican and A. flavus.


These findings supports the reason why Crysophyllum albidum has position among medical plants used for the treatment of microbial infections. 

4.1
CONCLUSION

The characterization analysis of C. albidum shows that the oil possess almost an average value for each measure. This analysis proves that the sample contains all oil properties and characteristics of an oil and hence useful for oil base medicinal products.

Hence also, the anti-microbial and anti-fungal spectrum of the oil of C. albidum is broad, scanning across gram positive and gram negative organism. The occurrence of these pharmacological active constituents with known therapeutic functions suggests that it can be used to cure diseases and also substantiate the herbalist claims that the sample can be employed successfully to treat many diseases caused by Escherichia colli, Staphylococcus aureus, S. pyogens, B. subphilis, Candida albican, Acrylo flavus.

RECOMMENDATION

Since the pharmacological screening of seed oil of C. albidum confirmed the medicinal values of this plant seed oil and since the plant grows abundantly in this part of the world, they are highly recommended to be tapped as local source for potential medicinal application more especially in this era of issue of adulterated and expired drugs

More work need to be done on this research being that the oil was not purified. The detection of such anti-microbial effects may be caused by the additives present in the oil at its crude state. Even the use of the oil for primary purposes such as flavouring and preservation of foods will be of interest for further study. Hence, it has been recommended that the structure of the active compounds, the dosages and toxicological effects should be exhaustively investigated on using more sophisticated analytical instruments like NMR, MS, FTIR, GC-MS, etc.
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APPENDIX I

1.
% Yield of oil

% Yield = 

Actual yield


x
100





Theoretical yield



Actual yield

= W2 – W1
W1


= weight of dish


W2


= weight of oil and dish

W


= theoretical yield

Therefore, % yield = W2 – W1
x
100





W

W1
=
123.02

W2
=
123.15


=
2.56%

2.
Acid Value

Acid value

=
titre x 5.61






2ml

But free fatty acid
=
acid value






       2




Acid Value
=
33.84ml x 5.61

=
189.84





2ml



   2



=
94.92

FFA

=
94.92/2 
=
47.46

3.
Saponification value

Sap. Value
=
B – T x 28.5




  
      W

B

=
Blank titre value 

(number of moles of 0.5 HCL required for blank)

T

=
Titre Value 

(Number of 0.5HCL required for the determination)

B

=
50ml, T = 42.5ml




(50 – 42.5)
x
28.05





2g



=
7.5
x
28.05
=
210.375





2g


     2



=
105.188

Iodine Value


Iodine Value
=
(b – a) x 1.269






Wt of sample





=
27 – 23 x 1.269
=
50.76







0.1

5.
Peroxide Value
          22.72ml x 2



=
45.4m eq/kg

6.
Density


=
mass/vol


Mass of oil sample in 2m
=
1.99g


Vol




=
2m


1.99g


  2




=0.995g/ml

7.
Specific Gravity


=
Mass of equal vol of sample



Mass of equal volume of  water


Mass of 2ml of sample = 4.12g

Mass of 2m of water 
=  4.20g





=
4.12





4.20





=
0.981g/m

PAGE  
1

