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ABSTRACT

This study deals with the pharmacognostic
aspects of the | eaves, fruits and seeds of Irvingia
gabonensls (O Rorke) Baill, wth special reference

toits seed fat content.

| . gabonensls is a forest tree up to 25 neters
high and 2 neters ingirth. The plant is wdely-
distributed in Ngeria especially in the Eastern
and Western regions of the country, where the
kernel s are an inportant source of food. They
are eaten in various parts of Wst Africa. The
pl ant has two varieties, namely gabonensls with
sweet edible fruits and excelsa with bitter inedible
fruits. Detail ed macroscopical, mcroscopical and
phyt ochem cal studies were carried out on the two
varieties of the plant and pharnmacognostic paraneters
were established for the identification of the two
varieties. Al so, sone pharnacopoei al standards have

been recommended for |. gabonensls |eaves and kernels.

The conposition of the fatty acid in the seed
fat was determned by different chromatographic
t echni ques including thin |ayer chromatography (TLC),
gas chronat ogr aphy/ nass spectronetry (GJ M5) and
hi gh resol uti on gas chromat ography (HR&). TLC of
t he hydrol ysed seed fat on silica gel plates
i npregnated with AgNG; reveal ed the presence of

viii



lauric, nyristic, stearic and oleic fatty aci ds.

For QJ M5 anal ysis, the seed fat was first hydrol ysed
and the free fatty acids (FFE) were derivatized to
met hyl esters (FAME) before injecting onto a carbowax
colum. ldentification was nmade by conparing the
retention tine and nass spectra of the FAME with
conputeri zed reference data. The fatty acids
Identified were capric, lauric, nyristic, palmtic,
stearic, oleic and linolic acids.

The so called "D ka Fat" was indeed found to be
a mxture of fat and wax. The "fat" was only partially
hydr ol ysed with agueous KCH to afford glycerol and the
fatty acids. On the other hand, al coholic KCH
hydrol ysed the "fat" conpletely to afford gl ycerol
and an al cohol which was immscible with water.

The percentage conposition of the fatty acids in
the seed fat was determned by the HRGC of the FAVE
on a GQC equiped with fused silica colum. It was
found that nyristic acid (52.3190 and lauric acid
(36.9250 were the principal saturated acids in
. gabonensis var. excels a seed fat. The unsaturated
acids were present In very |low concentration. Simlar

results were ontained for |.gabonensis var. gabonensis.

The seed fat was eval uated as a possi bl e base
for ointnent and suppository dosage forns. Wol fat
and castor oil were mxed separately with the seed
fat in different proportions to produce semsolid

preparations of such consistency and conposition that



can be applied on the skin by inunction. The seed fat
mixed with either 2% wool fat or with 3% castor oil
produced two suitable ointment bases with the desired
properties. The rate of release of drugs from these
bases was studied using the water soluble resorcinol
and the less water soluble salicylic acid. The results
indicate that the rate of release of resorcinol was
lower than the rate of release of salicylic acid while
the ointment bases formulated with the seed fat and
wool fat released more drugs than those formulated
with the seed fat and castor oil.

A suppository base consisting of wool fat (10%)
and the seed fat (90%) was formulated and chloroquine
suppositories prepared by incorporating chloroquine
phosphate into these baseswas further evaluated.

The physiological studies on adult rats fed
with this formulated seed fat for four weeks, showed
significant increase in the serum cholesterol,
triglyceride and total lipid levels, indicating that
pharmaceutical applications of the seed fat should be
regulated to avoid its possible side effects.

This work highlights the economic potentials
of the plant | . gabonensis and indicates the possibility
of exploiting its fat content in addition to the kernel
mucilage as a source of raw materials for the
pharmaceutical industry.
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CHAPTER ONE

INTRODUCTICN



INTRODUCTION

The plant Irvingia gabonensis (0'Rorke) Baill

(Keay, 1989), is a forest fruit tree specles belonging
to the family Irvingiaceae. The plant is widely

distributed in Africa from Senegal to the Sudan and

south to Angola (Irvine, 1961),

DESCRIPTION OF THE FAMILY IRVINGIACEAE

This is a small tropical family composed of

three genera, namely Klainedoxa, Desbordesia and
Irvingia. - All the species are trees, Branchlets,
leaves énd inflorescences are entirely glabrous,

The leaves are simple, alternate and entire, usually
arranged along the branchlets in two rows. The
stipules are distinctive, long, narrow and pointed,
enfolding the bud as in many Moraceae and, like the
stipules in that family, leave a prominent annular
scar around the stem when they fall off (Keay, 1989).
The leaves are medium-sized to moderately large, with
stalks up to 12mm long and upcurving lateral nerves
running out parallel with the margin or rather faintly
looped a short way from it, The inflorescences are
racemes or panlcles about as long as the leaves,

bearing regular flowers about &mm across, usually



with 5 free petals, and 10 prominent free stamens
with slender filaments as long as the petals. The
anthers are small, the superior ovary terminates

in a single style and is surrounded by a fleshy
disc (Keay, 1989).

The key to the family genera is

(i) Klainedoxa, fruits large and fleshy, flattened
from top to bottom, usually 5-lobed and

containing from 1-5 hard woody stones.

(11) Desbordesia, fruits winged and remarkably

(iii) Irvingia, fruits mango-like and containing

one stone,

1.2 DESCRIPTICN OF THE GENUS IRVINGIA

The genus was named after Dr. E. G. Irving,
who died at Abeokuta, Nigeria in 1855 (Keay, 1989).
The flowers in this genus resemble those in the
Klainedoxa genus but the fruits are quite different,
Three speclies occur in Nigeria, namely, smithii,
grandifolia and gabonensis.

The general description of the species is:

I, smithii Hook F. The plant is a tree up to 20m

high, the leaves are ovate and the fruits are about
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2-3 cm in diameter. It is found near river banks

in savanna regions, The plant's habit extends from
Northern Nigeria to the Sudan and Angola, The local
name of the plant in Hausa is "goron biri" meaning

nMonkey's kola nut” (Keay, 1989).

I. grandifolia (Engl.) Engl., The plant is a

forest tree, the leaves are much larger than those
of the other two specieS, about 10 = 25cm long.

The leaves turn bright red before falling off. The
flowers are stalkless and distinctive. In young
trees the leaves and stipules are much like those

of Klainedoxa gabonensis but there are no spines.

The plant extends from South-Western Nigeria to
Angola, The local name of the plant in Yoruba is

wapepere” and in Igbo Makpulu® {(Keay, 1989}.

1. gabonensis (0'Rorke) Baill. The plant is a

forest tree up to 25 - LO meter high or more with
grey trunk s1ightly buttressed (Irvine, 1961). The
trea may be readily recognized by jts dense dark
green evergreen foliage and characteristic stipules
which are similar to those of Klalnedoxa but smaller.

okafor (1975) has distinguished two varieties as

follows: -



Varliety gabonensis has sweet edible fruits
with scantily fibrous pulp, the bole is fluted or
¢ylindrical, the lateral branches are ascending,

making the crown spherical or narrow (Keay, 1989).

Variety excelsa (Mildbr,) Okafor:its fruits
have bltter inedible very fibrous pulp, bole buttressed,

lateral branches horizontal making a wide umbrella-~

shaped crown (Keay, 1989).

1.3 DESCRIPTICN OF IRVINGTIA CABONENSIS (O'RORKE) BAILL.
VARTIETY EXCELSA

According to Keay (1989) the plant is a forest
tree up to 25m high and 2m in girth, occasionally

more, Bark greyish, smooth or very slightly scally
with yellowish brown to light yellow brittle slash.
The wood is pale brown, very hard and fine grained
(Keay, 1989).

The stipules are curved, the ones terminating
the shoot are up to 2,5cm long, the others are smaller
(Keay, 1989).

The leaves are about 5-15cm long and 2.5 - bcm
broad, they are elliptic to slightly obovate with one
margin often a little more rounded than the other, .
the leaves have acute or shortly acuminate apices

and slightly rounded bases, they are leathery and



Plate 1: A Full Grown Tree of Irvingia gabonensis
var, gabonensis




plate 2: Irvingia gabonensis var. excelsa

A - Fruits
B - Seeds
¢ - Leaves



plate 3: Irvingia gabonensis var. gabonensis

A = Fruits
B - Seeds
C = Leaves



dark green in colour, with 5-10 pairs of firregular
lateral nerves, the lower ones running out vaguely
to the margin, the upper ones looped; minor nerves
are more or less parallel and at right angles to
the laterals, vennation is reticulate, the stalk

is stout about 6mm long (XKeay, 1989),

The flowers (Nov. - Mar.; June) are yellowish
to greenish white, found in slender clustered
racemes or smaller panicles among the leaves and
about as long as the leaves, The flower stalks
are slender, about 6émm long, the petals are bent
right back and soon fall off, The discs are

bright yellow (Keay, 1989).

The fruits (Apr. - July; Sept,) are yellowish

in colour, about 5 - 7.5cm in diameter with a

yellowish fibrous pulp surrounding a large stone,

The plant's habit extends from Senegal to
the Sudan and South to Angola. The plant is widely
spread in Nigeria especially the Eastern and Western
parts of the country, It has many local names in
Nigeria, they are Hausa: "Goron biri", Nupe:
"pekpeara", Yoruba: "Oro" or "Apon", Igbo: "Ogbono"
and in Efik: "Oyo". Its kernels are an important

source of human food in various parts of Nigeria.
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1.4 ETHNOMEDICAL, ECONOMIC AND PHARMACEUTICAL USES OF
IRVINGIA GABONENSIS

Ethnomedical uses

In Gabon, the bitter bark is added to palm wine,
while in Sierra Leone, the bark is ground and mixed
with water and used to rub on the bedy for pains
(Irvine, 1961), 1In Chana, the root shavings in
roasted banana are used for treating diarrhoea and
dysentery {(Abbiw, 1990). 1In Nigeria the powdered

kernels are applied to burns and are also used to

make astringent remedies {(Irvine, 1561).

Economic uses

The kernels are an important source of human
food in various parts of West Africa. The fruits
are collected and the nuts are split open, the seeds
are then dried in the sun or by fire and split into
two flat white cotyledons often seen in local markets,
These are cooked and eaten in Uganda, and are often
used in other West African countries (e.g. Nigerla)
in making soups and sauces used in eating food

prepared from major staples such as yam and cassava

(Irvine, 1961).
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In Gabon, a soft paste is also made from the
fresh kernels, by soaking the kernels for 2-3 weeks
in water and then mould them into a rather bitter
paste which is used for cooking with fish and meat.
This is called "dika paste", which contains abtout
70-80% of a fat known as ndika buttert, It is
comparable to cocoa butter (Irvine, 1961), for which
it is used as a substitute., In chocolate making it
is used as an adulterent., The ndika butter" is of
similar value as palm-kernel oil in soap making

(ILrvine, 1961).

The tree is highly valued in most parts of
Nigeria for the income that is earned from its
production of fruits/seeds (kernels). The income’
yielding potential depends on factors such as age
(productivity), variety (excelsa, bitter inedible
fruit pulp, variety gabonensis, edible sweet fruits),
nunmber of trees owned and form in which the kernels
are sold (fresh fruits or processed seeds) (Okafor,
1990) .

The nutritional importance and dietary contri-
butions of the seed kernels have been reported
(Okafor, 19753 okigbo, 1977; Abaelu and Akinrimisi,
1980; Eka, 1980). The economic potentials of the
sweet variety (var. gabonensis) for the production

of table Jelly, wine and fruit juice have also
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been highlighted (Okafor, 1983; Aina 1986). The

wood is suitable for the planking of ship's decks,

woodep paving and for house posts {Irvine, 1961),

Pharmmaceutical uses

The importance of I. gabonensis kernel for
pharmaceutical industry is mainly due tb its mucilage
and fat contents and their possible applicafion in
the production of pharmaceuticals, The plant kernel
contains a high percentage of mucilage, about 18l8%
w/w {Isimi, 1990) which is responsible for the
drawability of the kernels when mixed with water,
This mucilage can be used in thelpharmaceutical
industry as suspending and emulsifying agent to
increase the viscosity of mixtures, and as binding
agent in the formulation of tablets, Udeala et al
{1980) reported the possibility of incorporafing
the plant fat in tablet formulation as a tablet
lubricant, -Thus the value of the plant as a source
of food stuff and alsa as a source of pharmaceutical
raw material cannot be over emphasized and the high

content of the kernel is of special interest.

CLASSTIFICATION OF LIPIDS

The term 1lipid is used to designate a group of
natural substances which are soluble in non-polar

solvents (ether, light petroleum, benzene and others).
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The term comprises a variety of chemically different
compounds e.g. fats (glycerides), waxes (cerides),
sterol esters (steroids), and phosphatides. Also
included are the fatty acids, free.sterols, and higher
alcohols soluble in light petroleum (Ramstad, 1959).
Bernfeld (1963) classified lipids (Table 1) into simple
lipids, compound lipids, derived lipids and complex
lipids according to the substances associated with

lipids in nature.

CHEMICAL AND PHYSICAL PROPERTIES OF SIMPLE LIPIDS
(FATS, OILS AND WAXES)

Simple lipids are esters of fatty acids with
various alcohols, they can be classified according to
the nature of the alcohols into, oils and fats (esters
of fatty acids with glycerol) and waxes (esters of
fatty acids with alcohols higher than glycerol,

Finar, 1982).

The physical and chemical properties of a fat

are determined by the nature of the fatty acids present

in the glycerides. According to Finar (1982)

a. saturated fatty acids containing from 2 to 10
carbon atoms are liquid at room temperature,
more or less soluble in water and volatile i.e.
can be distilled with steam (e.g. butyric,

caproic and capric acids).
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Table 1: Simple Classification of Lipids (Bernfeld, 1963)

A. Simple 1lipids (mainly esters of fatty acid and alcohol).

(a) glycerol esters (mono-, di- and triglycerides)
(fats and oils).

(b) cholesterol esters

¢) higher alcohol esters (waxes)
d glycerol ethers

e hydrocarbons

B. Phosphoglycerides (esters of phosphate and the free
-hydroxyl of =-diglyceride or =-(vinyl alkane
ether), -monoglyceride).

éa; phosphate-monoester (phosphatidic acid)
b) phosphate-diesters containing:
(i) choline (lysolecithin, lecithin, choline
plasmalogen).
(ii) ethanolamine (phosphatidyl ethanolamine,
ethanolamine 1asmalogen¥.
(iii) serine (phoSpEatidyl serine, serine
plasmalogen).
§1v) glycerol EphOSphatidyl glycerol, cardiolipin).
v) inositol (phosphatidyl inositol, di- and
tri-phosphoinositides).
(¢c) phosphate-triesters (complexes of phosphatidyl
ethanolamine and phosphatidyl serine).

C. Sphingolipids (sphingosine containing N-fatty acyl
group) .

a sphingomyelin

b cerebrosides

& sulfatides

d) mucolipids (gangliosides and strandin)

De. Derived liplds

fatty acids
cholesterol
higher alcohols
sphingosine

(= o R

E. Complex lipids

a lipoproteins

b proteolipids

¢) phosphatidopeptides
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CHZOCOR
]
Triglycerides R'COO-CH
! il
CH2OCOR
CH20COR
Phospholipids H'COO-&H
0
'
"
CH20-P—O—base
'
o-
-’.
base = choline, -CH,CHyNMej
ethanolamine, —CHZCHzNH2
serine, —CH2CH(NH2)COEH
gHEOCOR
Glycolipids R'COO-CH
!
cneo-sugar
sugar = galactose
galactosylgalactose

quinovose

(R,R',R" = hydrocarbon chains of different
fatty acids, see Fig. 2

Fig, 1: General structures of plant lipids (Bernfeld, 1963).
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Carbon
chain Trivial Name Formula
length
Saturated acids :
C1h : Myristic CHB(CH2)12002H
C16 Pamitic CHJ(CH2)1uF02H
Y Stearic CH3(0H2)16002H
Chp Arachidic CH3(CH2)18C02H
Unsaturated aclids
Ci6 Palmitoleic CH3(CH2)SCH = CH(CH2)7002H
Oleic | CHB(CHZ)TCH = CH(CH2)7C02H
C,a | Linoleic CHB(CHZ)th = CHCHZCH = CH(CH2)7-
| C02H |
Linolenic | CHBCH2CH = CHCH,CH = CHCH,CH =
CH(CH2)7002H
Unusual_gg;dé
C485 Petroselinic CH3(CH2)7CH = CH(CHZ)SCOZH
022 Erucic . CHB(CH2)7CH = CH(CH2)11C02H
019 Sterculic CH3(0H2)7C - c(CH2)7002H
CH2
Cutin acids
Copy Lignoceric CHB(CHZ)zchZH
Coe Cerotic CH,(CH ) 5 CO,H |
' 10,16~dlhydroxy-
Ci6 " palmitic HO(CH ) gCHOH (CH ;) gCOH
Fig. 2: Structures of some representative fatty acldr

(Bernfeld, 1963).
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Saturated fatty acids which contain more than

10 carbon atoms are solids at room temperature,
insoluble in water, and non-volatile i,e. cannot
be distilled with steam (e.g. palmitic and
stearic acids),

All the unsaturated fatty acids are liquids at

room temperature,

Fatty aclds form salts (soaps) with metal ions
because of the presence of a terminal carboxyl

groups,

Due to the presence of double bond in unsaturated

fatty acids, the addition of halogens such as

Brz or I2 is done easily.

Oxidation of the hydrocarbon chain by various
reagents at the double bond is possible forming
peroxide derivatives, ketones, aldehydes and
acids with smaller number of carbon atoms which
may react further to form complex resinous
products with unpleasant odour and flavour,

the fat then is said to be rancid (Finar, 1982).
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Waxes: Are defined as esters of fatty acids with
alcohols higher than glycerol., However, most waxes

also contain free fatty acids, alcohols and paraffins

(Ramstad, 1959).

Trease and Evans (1983) confined the term wax
to those natural mixtures containing appreciable
quantities of esters derived from higher monohydric
alcohols of the methyl alcohol series comoined with
fatty acids. 1In this series of alcohols the members
change from liquids to solids, become less soluble
in water and have higher melting points with increase
in molecular weight, According to Trease and Evans
(1983) waxes have higher acid value than fats, have
lower iodine value and also higher unsaponifiable
matter value (Table 3 and Table 5). An important
practical difference between fats and waxes is that
fats may be saponified by means of either aqueous or
alcoholic alkali but waxes are only saponified by

alcoholic alkali (Trease and Evans, 1983).

CHEMICAL AND PHYSICAL ANALYSIS CF FATS

The nature of fatty acids which constitute a
fat plays a very important role in determining the
physical and chemical characteristics of a fat. The
usual physical characters that are determined are,

the melting point, solidifying point, density and
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Table 2: Important Characteristics of Some Common
Waxes (Trease and Evans, 1983),
Wax Acid Saponifi- Iodine Important
value cation value cons ti tuents
value
3permaceti Below 1  120-136 Below 5 Cetyl palmitate
and cetyl myristate
Beeswax 18-2l 70-80
(ester value) 8-11 72 esters mainly
myricyl palmitate:
free cerotic acid:
steryl esters.
Carnauba =7 79=-95 10-14
Wool fat Below 1 90 18-32  Steryl esters, esters

of other aliphatic
alcohols, fatty acids
and hydrocarbons,
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refractive index (Finar, 1982), The chemical tests,
which gave an indication of the nature of fatty acids
present in the fat are, the acid value, the saponifi-

cation value and the iodine value (Finar, 1982).

The desirable characteristics of vegetable fats,
from a pharmaceutical point of view, include their
unique sharp melting (or softening) point over a
narrow range of temperature, This characteristic
melting point profile is due to their fatty acids
composition which consists of either a single triaiy-
ceride or a few triglycerides of nearly identical
melting point. For example, more than 7% of the
glyceride content of cocoa butter (Table ) comprises
of a single oleic acid moiety in combination with
stearic and palmitic acids or both (Onaga, 1988);
also about 90% of the fatty acids of coconut oil are
saturated, with lauric acid contributing nearly 50%
(Table ) thus its physical properties are not very
much affected by hydrogenation since its unsaturation
is low, making the oil resistant to rancidity. Also
the preponderance of low molecular weight glycerides
gives the coconut oil low melting point of 21—23°C
(Table 5) which means that it may be semi-solid or

liquid at room temperature (Onaga, 1988).
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Table 3: Approximate Range of 0il Content of
Selected Seeds/Fruits Indigenous to
Nigeria (Onaga, 1988). 1

Vegetable Qil Sources 0il Content % {(On Dry Weight Bas:s)

Palm fruit 45 - 50
Groundnut _ ho - 50
Palm kernel WS - 55
Coconut 50 - 70
Shea butter | 45 - 55

Cocoa butter 50 - S5
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Fatty Acld Composition of Some of Nigerian
Vegetable 0ils (Onaga, 1988).

Cocoa Shea

F

atty acids butter butter Palm oll Coconut oil
Caprylic - - - 8.2 + 0.7
Capric - - - 6.4 ¢ 0.7
Laurie - - - 48.7 + 1.0
Myristic - - 1.6 ¢ 0.5} 17.7 ¢ 1.1
Stearic 5.4 .0 | 52.0 & 0.8] 2.4 + 0.3
Arachidic - - - -
Total
Saturates 59.8 16.7 |L49.1 &+ 1.5]91.1 + 0.7
Linoleic 2.1 ho3 9.9 + 0.3] 1.9 ¢ 0.l
Total
polyunsatu-
rates 40,2 53.3 |50.5 + 1.3 7.5 + 0.1

Absent or not determined
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Thus it is clear that the fatty acid composition
of an oil or fat affects its physical properties and
it is obvious that determination of these physical
and chemical properties are useful in the identificatim

and quality assessment of fats,

CHROMATCCRAPHIC TECHNIQUES FOR THE STUDY OF LIPIDS

FATTY ACID COMPOSITION

There are different methods for fatty acids
analysis e,g. thin layer chromatography (TLC) using
silica gel or silica gel impregnated with silver
nitrate as adsorbent; gas chromatography (GC) and gas
chromatography/mass spectrometry (GC/MS). GC is
better than TLC due to its higher rescolution, speed
of analysis, automated chart readout and extreme
sensitivity for which reasons it is universally

adopted for fatty acid analysis.

It is common practice to derivatise fatty acids
in order to enhance their volatility and to facilitate
chromatographic separation (Weintraub, 1990).
Frequently used derivatives for the carboxyl group
are methyl, trimethylsilyl (TMS), and t-butyldimethyl-
silyl (TBDMS) esters, each with particular advantages
and disadvantages (Weintraub, 1990). Methyl esters

can be readily prepared through the use of reagents

such as diazomethane, boron trifluoride-methanol or
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acetyl chloride methanol., The last reagent is of
particular value in convenient transesterification
of bound fatty acids, thus eliminating the need for
a separate hydrolysis step (Weintraub, 1990).
Excellent gas chromatographic separation of these
compounds, based on the number of carbon atoms in
the chain as well as the degree of unsaturation,

can be accomplished with either capillary or packed
columns (Weintraub, 1990). When a capillary column
is used its high resolution makes overlapping peaks
less likely and identification by retention time
more accurate, Fatty acid methyl esters (FAME) are
very stable. Their mass spectra are well documented
in the literature, and many homologs are represented
in commercially available reference libraries. The
mass spectrum of saturated fatty acids produces an
extremely characteristic electron impact (EI)
fragmentation pattern which makes identification of
these compounds very easy. The m/z 74 ion is formed

by the McLafferty rearrangement (Weintraub, 1990).

4

R, D7 OH
ci 0 — R—-CH=CH, ,
l | —_— c
2N\
C;% (C\ . cHy  O-CH
\CH/ O=CHjy ; ' 2 ®
M/Z 74

Equation 1: McLafferty rearrangement of fatty
acid methyl esters,
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This ion is the base peak for Straight chain

methyl esters with 6~26 carbons (Budzikiewics et al,
1967) and is observed to a decreasing extent as the

number of double bonds increases.

The relative intensities of the molecular ion
MY and the m/z 1,3 ions are very prominent and
consistent for the various saturated members of this
series, However, unsaturated fatty acid methyl esters
exhibit lower intensity molecular ions (if any) and
produce fragmentation patterns which become progress-
ively less distinctive, particularly with three or
more double bonds (Weintraub, 1990).

The expansion of GC/M3 instrumentation is based
on the unique combination of a number of practical
features which are key to its tremendous potential
in qualitative and quantitative analysis, (1) sensitivity;
(2) specificity (i.e. detection for quantitation is
based on structural fragments as well as GC retention
time); (3) greatly reduced intraassay variability
afforded by the use of deuterated internal standards;
(4) the simultaneous detection of the compound being

measured; (5) reduced interference from impurities in

reagents and solvents; (6) speed of analysis (1i.e. short

run time); and (7) simplified sample preparation.
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Thus due to these factors GC/MS technique is
more advanced than GC technique alone in the analysis

of fatty acids,

FATTY ACIDS COMPOSITION OF THE SEED FAT IN DIFFERENT

VARIETIES OF IRVINGIA SPECIES

Bushell and Hilditch (1939) reported the
percentage composition of "Dika fat" in the seed fat

of I, gabonensis (Table 6). The chief component of

glyceride was 65% of dilauromyristin., Also they
reported that the seed fats of I. barteri (Nigeria)
and I. el-Livieri (Cochin China) are similar but differ

in their component acids which include 4O¥ of lauric,
55% of myristic acids and the oleic acid content
varying from 2 to 10% of the total fatty aclds.

A sample of Irvingia seed "Dika fat" (species
not known) obtained from West Africa and analysed by
Meara and Patel (1950) showed the chief component
glycerides of the fat to be trilaurine 7.1, myristodi-
laurin 32.5, caprolaurcmyristin 5.2, lauromyristo-
palmitin 13,1, laurodimyristin 28.7, trimyristin 5.1,
and oleolauromyristin 5.1 (% mol).

I. gabonensis Balll seeds were found to contain

Sl -66,8% fat and analysis of the fat indicated that a

small amount of oleic acid was present in the fat and
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the solid fatty acids were chiefly stearic and
palmitic (Pieraerts, 1921),

I. barteri seed were found to contain 69% fat,
the seed fat fatty acids percentage composition was

determined and reported by Collin and Hilditch, 1930
(Table 6),

The physical constants (melting point, acid
value, iodine number, etc) of the seed fat were
determined for I, smithii (Pieraerts, 1922),

I. gabonensis Baillon (Pieraerts, 1921) and I. barteri

(Collin and Hilditch, 1930) (Table 6). Recently,
Omogbail (1990) analysed the 1lipid and fatty acid

composition of I, gabonensis (Aubry-lecombe exO'Rorke)

Bail (Table 6) using a GC technique with a Hitachi
063 unit equipped with a hydrogen flame ionisation
detector. To show that there are different species
and varieties of Irvingia and that the seed fat in
each variety has different physical and chemical value.

THE EFFECTS OF DIETARY FAT ON SERUM CHOLESTEROL,
TRIGLYCERIDES AND TOTAL LIPID LEVELS

Levy et al (1971) found that three hours after

a meal containing 60gm of fat, the total fatty acids
in sera of nine subjects increased by an average of
21% and with a higher intake larger rises were found,
Keys et al (1950) found that human plasma cholesterol
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Table 7: Physical and Chemical Characters of the
Seed Fat of Different Species of Irvingia.

Physical 1. gaponensis 1 I. smithii { I. barteri
characters (Pieraerts, (pieraerts, | Collin and

1921) 1922) Hilditch,1930)
Melting point 37.50C 37.8 - 39% T hZOC
Solidifying o .
point 36,25°C 36.8-36.4°C -

. .

Saponification |
Acid number : - 7.1 -
Iodine number | 2.9 2.96 9.1

- = Absent or not determined
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can be decreased by eating a diet low in total fat,
while Corner (1970) showed that marine oil lowers
and coconut o0il raises cholesterol levels. What
affécts the cholesterol is not whether a fat is of
animal or plant origin but the degree of saturation
of the fatty acids in the dietary triglycerides.

Also it was found that serum triglycerides fasting
concentration increases when fat and starch are added

to an experimental diet.

Thus it is important to study the fatty acids
content of food or pharmaceutical preparations to

avoid or minimise the side effects of dietary fats,

THE FROSPECTS FOR COMMERCTIAL PROPAGATION OF IRGINGIA

GABONENSIS TREES

The planting of I, gabonensis in Nigeria has

increased rapidly in recent years following its
successful vegetative propagation (Okafor, 1978) which
has drastically reduced fruiting age from 10 to about
3 years. Okafor (1990) used parameters of desirable
characters such as fruit size and quantity, flavour

and good taste (for var. gabonensis), lack of fibrousness
(for var, gabonensis), and short gestation time bvefore

flowering as basis for the selection of a superior

strain of I. gabonensis.
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The propagation methods developed for the

Selected strains of I. gabonensis were vegetative

methods (bud grafting and stem cuttings) (Okafor,
1971 and 1978) and propagation by seed (suitable
nursery practices) (Okafor, 1981),

According to Okafor (1590), the improvement

work on I, gabonensis trees has been limited to

vegelative propagation techniques and to the forest
zone in Southern Nigeria, But due to the promising
results obtailned there is a need to expand both the

scope and intensity of the work to cover sexual

propagation techniques and to other parts of Nigeria,

FAT3S AND OINTMENT FORMULATIONS

Ointments are semisolid preparations for external
application and which are of such consistency that
they may be readily applied to the skin {Seymour, 1970).
They always carry medicaments for percutaneous absorption
and action on deeper layers of tissues, Some ointments
release medicaments to the blood stream as well
(Mithal, 1980). All ointments consist of a base which
chiefly acts as a carrier for the medicaments, and the
nature of the base controls the ointment!'s performance.
Hence, selection of the cintment base is a very

important asvect of formulation. Ointment bases can
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be classified into four gfoupé as.followsz-
hydrophilic bases (water soluble), emulsion bases
(act as emollients since their water content hydrates
the skin}), absorption bases (capable of taking up
appreciable amounts of aqueous fluids) and
oleaginous bases (composed of lipophilic materials)
(Mithal, 1380),

Oleaginous bases may consist of a single
lipophilic substance or a combination of gwo orr more
of such substances, Groupwise, the commonly used
materials are hydrocarbons {e.g. ceresin, paraffin
waXx and white petrolatum), vegetable o0ils and animal
fats (e.g. olive oil, coconut oil and bees wax),
hydrogenated and sulfated oils (e.g. hydrogenated
cotton seed, corn and castor oils), acids, alcohols
and esters (e.g. stearic acid, lauryl alcohols and
ethyl oleate) and silicones (e.g. dimethylpolysiloxanes)
{Mithal, 1980). Each of these bases has its '

characteristics and suitable application,

Generally, ointments are evaluated for the
following qualities (Mithal, 1980; Seymour, 1970;

Gemmel and Morrison, 1975):-

(a) Penetration: Weighed quantities of the
ointments are rubbed over definite areas of
the skin for a given length of time. There-

after the unabsorbed ointment is collected_
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from the skin and weighed, The difference
between the two weights roughly represents

the amount absorbed.

(b) Rate of release of medicaments.

(c) Absorption of medicaments into blood stream -
for ointments meant to penetrate deep tissues
and release medicaments to body fluids,

This test can be run in vivo only, and

(d) Irritant effect - In general no ointment
should possess irritant effects on the skin
or mucous membranes, The tests for irritancy
can be carried out on the skin and eyes of
rabbits or by injecting the ointment into
thigh muscles and under the abdominal skin
in rats, reactions are noted at time intervals,
Lesions on cornea, iris énd conjuctiva are
used for Jjudging the irritancy to the eyes,

Presence of patches on the skin within 2 weeks

indicate irritancy to pressing skin,

FATS AND SUPPOSITORY FORMULATION

Suppositories are conveniently shaped medicated
solids of various shapes and sizes suitable for
introduction into one of the body orifices other than

oral cavity and designed to soften and melt or to
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dissolve or disintegrate at the body temperature
(Mithal, 1980 and Paterson, 1970). Suppositories
generally carry medicaments such as emollients,
astringents, antiseptics and local anaesthetics
designed to exercise local action at the site of
placement., They are often used as a means of projecting
medicaments such as hypnotics, tranquillisers, anti-
Spasmodics, etc, for systemic action, The advantage
of administration of such medicaments in the fom
of suppositories is that portal circulation is
bypassed thus preventing or retardiné blotransforma-
tion of drugs in liver. Similarly pH conditiéns and
activities of gastrointestinal enzymes are bypassed.
Sometimes drugs may not be tolerated orally as in
condition of nausea, etc. and under such circumstances
also suppositories come in handy., The absorption of
drugs from rectal mucosa has been studied by Mithal.
(1980),

The most important aspect of suppository
formulation is the selection of the proper base since
ef ficacy of the medicaments in suppositories depends
on the base used. Currently, there are two categories
of bases in use. These are water soluble/miscible
bases (which dissolve sIowly in the body fluids
liberating contained medicaments) and oleaginous

bases (which melt at body temperature slowly and
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release their content of medicaments in the body
fluids (Mithal, 1980). The best among oleaginous
bases and the most popular is cocoa butter, the
solid fat obtained from the crushed and roasted

seeds of Theobroma cacao L (F. Sterculiaceae).

It consists chiefly of glycerides of stearic,
palmitic, oleic, arachidic and linoleic acids
(B.P., 1973). The valuable characteristics of
cocoa butter include melting point range, thus it
is solid at normal room temperatures but melts at
body temperature, liquefaction is easy on warming
and setting is rapid on cooling, miscibility with
many ingredients and blandness, which is a valuable
feature when a suppository is intended to allay
irritation (pPeterson, 1970). However, it suffers
the drawbacks of rancidity, melting in warm weather,
leakage from body cavities, etc, The most serious
drawback 1is its strong tendency of isomerization
to forms which melt at lower temperature (Peterson,
1970). Because of these drawbacks of cocoa butter
search has been on for possible substitutes, Wool
fat, paraffins, olive oil, poppy oil, stearyl
alcohol, cetyl alcohol and several waxes have all
been investigated (Mithal, 1980). However, the
hydrophobic base should necessarily possess the

following characteristics: (a) It must melt at 37%
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or in the alternate disintegrate to fine particles
in body cavities, (b) It must be completely non-
toxic, non-irritant and non-sensitising, (c¢) It
should be compatible with a broad spectrum of drugs
and should not exist.in metastable forms, (d) It
should have a high water number, and wetting and
emulsifying properties. {(e) It should be stable on
storage and must shrink sufficiently on cooling so
as to be easily removable from the moulds, (f) If it
is vegetable or animal fat, its acid value should be
less than 0.2, saponification value less than 250
and the icaine value between 7 and 15 and (g) The
difference between the melting and solidification
points should be small (Mithal, 1980).

Since all of the ébove qualities can rarely
be found in a single fatty material, Jjudicicus
combinations may be the answer, Generally, Supposl-
tories are evaluated for general appearance and
suppositories carrying medicaments in suspension
should be sliced longitudinally to determine uniform
disposition of the medicament (Peterson, 1970). |
Assay of the therapeutically active ingredients is
also a must to establish whether each unit carries
labelled amounts of the drug or not., Other tests
include determination of the melting range, determi-

nation of the disintegration/dissolution times and



38

drug uptake rates (Mithal, 1980). The melting

range determination is necessary only for oleaginous
bases while the disintegration and dissolution times
are applicable only to water soluble bases.

Fragility is determined to assess the tensile
Strength of the suppository and its ability to
withstand the rigours of normal handling. In the
case of suppositories which carry medicaments for
local action, there is no need for drug uptake tests,
However, those carrying medicaments for systemic
action must be subjected to in vitro and in vivo
tests for drug uptake. 1In the in vitro tests, the
conditions of the test must simulate the situations
obtaining in the body cavity. The in vitro methods
for estimation of drug uptake are akin to the
determination of the rate of release of medicament
from ointments, After bringing the suppositories
into contact with the simulated fluids, aliquot
portions are withdrawn at different intervals of
time and the amounts of drug released is noted.

In the in vivo methods, suppositories are adminis~
tered onto experimental animals and drug concentration
in their plasma or urine is determined after
specified intervals of time, Physiological responses

wherever measurable can also be used for estimation

of the drug concentrations,
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1.14 AIM AND SCOPE OF THIS PROJECT

Vegetable 0ils and fats although abundant in
Nigeria have not been fully investigated for their
potential uses as pharmaceutical excipients, Studies
by Odusote and Ifudu (1987) and Onaga and Odusote
(1988) indicated the possibility of using indigenous

fats and oils as raw materials for the pharmaceutical

industry,

Along this line I. gabonensis seed fat (62-67%

w/w of the seed) (Irvine, 1961) offers an example of
a Nigerian vegetable fat which can be exploited for
the preparation of pharmaceuticals, The specific

objectives of this study are:-

(1) To prepare a general pharmacognostic profile

of I. gabonensis leaves, fruits and seeds.

(ii) To extract the fat from the kernel and
determine its physical (melting point,
specific gravity, etc) and chemical (acid

value, saponification value, etc) parameters,

(iii) To establish some pharmacopoeal standards
that may be useful in preparation of a
monograph of this plant.

(1v) To analyse the fat and determine its fatty

acid composition.
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To carry out pharmaceutical evaluations
of the fat in semisolid dosage formulations,
particularly in ointment and suppository

preparations,
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CHAPTER TWO

MATERIALS AND METHOLS
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MATFERIALS AND METHODS

PLANT COLLZCTION AND IDENTTFICATION

Samples of Irvingia gabonensis (O'Rorke) Baill

var. excelsa and var, gabonensis leaves, fruits and

gseeds were collected from Ibadan (Oyo State), Enugu

(Anambra State) and Ajide {Benue State) in Nigeria.

The plant was identifled at the herbarium of
the Forestry Research Institute, 1badan, Nigeria.
Voucher specimens were deposited at the Forestry

Research Institute, ibadan,

ENUTPMENT, SOLVENTS AND REAGENTS

All solvents and reagents used in this work

.were of analytical grade B,P., All references to

water indicate distilled water. A compound microscope

(Wild MIY) fitted with camera lucida was used.

PHARMACQGHOSTIC STUDIES ON _I. GABONENSIS LEAVES,
FRUITS AND SEEDS

Pharmacognostic Studies on I. gabonensis Leaves

General methods

Macroscopical, microscopical, chemomicroscoplical,
preliminary phytochemical screening and guantitative

microscopy were carried out on the leaves using
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standard procedures (Trease and Evans, 1983). The
procedures described in B.P. (1973) were used to

determine the ash and extractive values.

Pharmacognostic Studies on I. gabonensis Fruit

General methods

Macroscopical, microscopical, chemomicroscopical,
preliminary phytochemical screening (Trease and
Evans, 1983); ash and extractive values (B.P. 1973)

were carried out on the fruit.

Specific Methods

(1) Estimation of the tannin content in the fruits
of the two varieties of 1. gabonensis

2gm of the powdered plant fruit was extracted
by boiling for one hour with 10Cml of water and then
filtered. The filtrate was boiled and 30ml copper
acetate solution (%) was added to it with stirring.
The precipitate formed was then collected on an ash=-
less filter paper. The precipitate was washed several
times with water until it became free from copper
acetate, The precipitate with the filter paper was
ignited in a tared metal crucible. The residue of
copper oxide was completely oxidised by the addition
of a few drops of concentrated nitric acid. The

residue was ignited several times till a constant
weight was obtained.
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The weight of the residue was then calculated
by difference, The percentage of tannins in the
fruits was calculated using the following equation;-

1-305 gm tannin

1gm of copper oxide
(Balbaa et al., 1976).

(ii) Estimation of reducing and non-reduc%gg sugars
in the fruits of the two varieties of 1. gabonensis

(a) Estimation of reducing sugars

Sml of each of standard Fehling's solution
A and B were taken in a 200ml boiling flask by
means of a pipette, then iOml of water were
added and the mixture was boiled very gently
over a small flame,

The sugar solution was placed in a burette,
and used for titrating the boiling Fehling's
solution (without removing the flame). About 2ml
of the sugar solution was added at a time and the
solution was brought to boiling again after each
addition of the sugar solution, and after each
addition, the precipitate was allowed to settle

before the next addition was made,

The sugar solution was added, until the
blue colour of the mixture disappeared, then L
drops of methylene blue indicator were added to

the mixture, and the sugar solution was added
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in drops. The end point was reached when
the colour of the indicator disappeared. The
number of mls of the sugar solution used in
the titraticn was read and recorded, This

preliminary result was an approximate one,

A second titration was carried out by
adding the sugar solution used in the first
titration less 1ml, in order to effect complete
reduction to the boiling liquid, The titration
was continued without removing the flame and
adding the sugar solution in drops, until the
end point was reached (the colour of the
metnylene blue indicator disappeared), This
exact titration was carried out in a total
boiling time of three minutes (to aveid
re-oxidation of the solution by the air).

The process was repeated until two readings,
whibh did not differ one from the other by mare
than 0.2ml1 were obtained, The mean of these two
readings was taken and 0.2ml was substracted to
get the correct result, The percentage of
reducing sugar in the solution was calculated
as followss-

The sugar solutlon taken (in ml) which
reduces 10ml, Fehling's solution contains 0.05gm

of any of the reducing hexoses (e.g. glucose,

fructose, etc).
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In case of reducing disaccharides (e.,g. maltose

or lactose) each 10ml of Fehling's solution is

equivalent to 0.08gm of maltose or lactose,
10.05 x 100

Percentage of glucose =
ml. of sugar solution taken

0.08 x 100
ml. of sugar solution taken

Percentage of maltose =

(b) Estimation of non-reducing sugars

20m1l of the sugar solution was pipetted into a
conical flask, then Sml of normal hydrochloric‘acid ﬁas
added and the mixture was heated on a water bath for
15 minutes at 70°C. Sodium carbonate powder was added
to the mixture gradually in small amounts to neutrallze

the solution,

The mixture was then transferred to a 100ml
measuring flask, and the conical flask was washed
several times with distilled water, the washings were
added to the measuring flask and made up with distilled
water up to the mark. The burette was filled with this
solution and titrated against Fehling's solution |
following the copper reduction method for reducing
sugars. The percentage of sucrose in the same was

calculated as follows:-

- 10ml of Fehling's solution is equivalent to

0.05gm of invert sugar {glucese + fructose).

-
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- Each 1gm of invert sugar originates from

0.95gm of sucrose.

The percentage of sucrose = 1%% x 0,05 x 0,95,

To calculate the percentage of sucrose in the
original sample (sugar solution) we have to multiply
the figure obtained by

100
Volume of sample taken (20ml)

Pharmacognostic Studies on I, gabonensis Seeds

General methods

Macroscopical, microscopical and chemomicroscopical

studies were carried out on the seeds using standard

procedures (Trease and Bvans, 1983).

Specific methods

Estimation of I. gabonensis seed fat

The sun-dried seeds were cleaned from impurities

such as dust and sand by sifting and blowing, then

the seeds were decorticized by hand., The decorticized
seeds were milled to smaller pieces and then blended to a
coarse powder form. The fat from the ground seeds

were extracted with boiled water or 1ight petroleum

(60 - 80°%) as described below;=-
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(i) Separation of the fat with hot water

50g of the ground seed powder was mixed with
200mls of distilled water and heated over water
bath for 30 minutes, The contents were allowed
to cool at room temperature, The fat could not be
separated with this method due to the formation of

a sticky viscous mixture,

(ii) Extraction with light petroleum (60 - 80°C)

50g of the ground seed powder was extracted
with light petroleum (60 - BOOC) in a Soxhlet .
apparatus for three hours, The light petroleum
was later evaporated under vacuum, The fat was
filtered whilst hot through wWhatman No.t filter paper
and collected in a colourless bottle and Kept in a

cool dry place. This procedure was repeated three

times,

Both varieties of I, gabonensis seeds were

subjected to these extraction procedures,

Determination of thé Physic;I and Chemical Characters
of I. gapbonensis ceed rat

(a) Melting point

The melting point was determined using a

Gallenkamp capillary melting point instrument,
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Specific gravity

It was determined by using the density
bottle, The specific gravity of the seed fat
at 42°C was calculated using the following

equation:

weight in air of a volume

Specific gravity = of fat
* weight in air of the same
volume of water,

Determination of the saponification value

This was determined using the procedure
illustrated in the B.P. (1973), the procedure

was as follows: -

(i) Saponification of the fat

Cne gramme of the fat was placed in a 25ml
pear shaped Quickfit flask, About 3 pieces of
anti-bumping granules were added in the flask,
The neck of the flask was securely clamped in a
burette clamp and 20ml of alcoholic KOH (approx.
% WA)were carefully pipetted into the flask,

A condenser was attached to the flask and then
the flask was placed in a water bath and heated
gently for one hour under reflux. During the
heating process, the flask was removed two times
and shaken gently to break up the 1lipid into

globules to ensure a steady and rapid saponification.

(ii) Standardization of KOH used for the
saponification

20mls of the KOH used (approximately O.5N
in 90% ethanol were pipetted into a conical
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Saponification value = Conc, of KOH x Vol, of KOHx1000

(d)

50

flask and 1ml of phenolphthalein (0.9 in
ethanol) was added as indicator. The KOH
was titrated with standard HCl (0.5N), The
contents of the flask were constantly shaken

during the titration.

Titration of the KQH remaining after

saponification

The pear shaped flask was removed from
the water bath and allowed to cool. The
contents were transferred to é c¢lean conical
flask and 1ml of phenolphthalein (0.%% in

ethanol) was added to it as indicator. The

KOH remaining in the flask after the saponifi-

cation of the fat was titrated with standard
HC1 (0.5N). The volume of standard HC1
equivalent to the KOH used to saponify 1gm
of the fat was calculated. The number of mgs
of XKOH required to saponify 1gm of the fat was

calculated from the equation;

1000

Determination af the ilodine number

This was determined using the procedure

illustrated in the British Pharmacopoeia (1973).

The procedure was as follows:-
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Although the basis of the determination of iodine
number 1s the addition of iodine across double bonds of
unsaturated fatty aclds, other halogens can be used to
measure the degree of unsaturation. In this method
Dam's reagent (pyridine 5romide solution? 8gm of
pyridine and 10gm of sulphuric acid in 20ml of glacial
acelic acid mixed with 8gm of bromine dissolved in 20ml
of glacial acetic acid and the mixture was diluted to
1000ml with glacial acetic acid, B.P. 1973) was used,
in which bromine is used in preference to iodine because
bromine reacts more readily with the unsaturated bonds
than does iodine. The reagent is allowed to react with
a known amount of fat in chloroform solution and the
excess bromine is then detefmined. The total bromine
in the original reagent is also determined. Thus the
iodine value of the lipid can be calculated from the
bromine absorbed by the lipid.

The bromine content of Dam's reagent in terms of
iodine is found by adding potassium iodide and estimating
the liberated icdine by titration with sodium thiosulphate.

Procedure:

(1) Determination of the iodine eguivalent of bromine
in Cam's reagent

smls of chloroform was placed into a clean

dry conical flask and then 5Smls of Dam's reagent

were added into the flask, The flask was kept
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in a dry dark place for 10 minutes. GSmls of
KI (10#) and 10ml of water were added to the
flask with shaking, The contents were titrated
with standard sodium thiosulfate with vigorous
shaking to ensure the mixing of the two layers.
When the mixture turned pale yellow, the
titration continued drop-wise until both phases

just turned colourless,

{1ii) Determination of the lodine equivalent of bromine
not absorbed by the fat

One gramme of I, gabonensis seed fat was

added to 20mls of chloreoform in a conicallflask,
then 5mls of Dam's reagent were added into the
flask, which was kept in a dark place for 10
minutes. 5ml of KI (10%) and 10ml of water were
added and the contents were titrated with standard
sodium thiosulfate with vigorous shaking to
ensure the mixing of the two layers, When the
mixture turned pale yellow, the titration
continued drop-wise until both phases just turned
colourless, The volume of standard sodium
thiosulphate equivalent to the bromine absorbed
by the fat was calculated, The number of mg of
iodine equivalent to the bromine absorbed by

the fat was calculated. 1ml of 0,025N sodium

thiosulfate is equivalent to 3,17 mg of jodine.
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The number of gms of iodine equivalent absorbed

by 100 parts of fat was then calculated using
the following equations

%gmdtgg = (Blank-Test) Titration x 0.003175 x
! O.4 x 100

Determination of the acid value

10gm of the seed fat were placed in a
250mls conical flask. 5Omls mixture of equal
volumes of ethyl alcohol (9%5%) and ether which
had been neutralized after the addition of 1ml
of phenolphthalein were mixed with the seed fat then
the flask was shaken gently until the fat was
completely dissolved, The flask contents were then
titrated with 0.1N aqueous potassium hydroxide,
shaking constantly until a pink colour which persisted
for fifteen seconds was obtained., The procedure was
repeated several times, and the average reading was
taken, The acid value of the fat was calculated

from the equation (B.P, 1973).

a x 0,00561 x 1000
Acid value = welght (in gm) of fat

a = Number of ml required in the titration.
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2.4 STUDY OF THE HYDROLYTIC PRODUCTS OF I. GABONENSIS
e

SEED FAT

The nature of I, gabonensis seed lipid was

studied by hydrolysing the seed lipid with aqueous
and alccholic KOH separately and the hydrolysate of
each process was examined for its alcoholic and

fatty acid composition as follows:~-

Study of the Composition of the Alcoholic Part of
I. gabonensis Seed Lipid Hydrolysate

Agueous KOH hvydrolytic products

3gm of the seed lipid was mixed with &0mls of
56 KOH solution in a porcelain dish and the mixture
was allowed to boil on a gauze over a burner for
one hour, distilled water was added to the boiling
mixture from time to time to maintain the initial

volume of the mixture.

Completeness of the hydrolysis was tested by
taking a few drops of the boiling mixture and mixing
it with boiling water, If the sample was fully
dissolved in hot water without liberating oily drops,
this would indicate complete hydrolysis of the lipid
(Rosinkin, 1973). This test was repeated three
times at 10 minute intervals; and test indicated

the presence of unhydrolysable lipid.
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After 60 minutes, 60ml of hot saturated solution

of NaCl was added to the hydrolysate. This was to

effect the separation of the soap and the unhydrolysable

lipid from the aqueous solution (they form a layer

which floats on top of the aqueous solution)., The

soap and the unhydrolysable lipid were separated from

the aqueous solutiom by filtration. and each fraction

was treated as follows: -

(1) The soap and the unhydrolysable 1ipid were mixed with

(11)

20mls of light petroleum (L0~60°C) and the mixture

was filtered through a filter paper {(socap is not

soluble in petroleum), The petroleum filtrate

was left to evaporate at room temperature and

the residue was collected and designated as

fraction LW. This fraction was later hydrolysed with

alcoholic KOH and its alcocholic and fatty acidé
fractions were separated using the same procedure
as in experiment 2.4.1b, Thus LW fraction was
divided into alcoholic fraction designated as
LWA and fatty acid fraction designated as LWF.
Each fraction was examined using the same

procedure as in experiment 2.4.1.b,

The aqueous layer was made neutral to pH tes®
paper, then the liquid was filtered through a

wetted filter paver. The filtrate was evaporated

in a porcelain dish until crystallization started,
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then' the mixture was allowed to cool and 10mls of
ethyl alcchol were added to the mixture and the
liquid mixture was decanted slowly to another
porcelain dish, The alcohol mixture was evaporated
over a water bath to a syrupy consistency mixture.
This mixture was designated as fraction LG and it
was tested for the presence of glycerol by TLC

techniques (Scheme 1),

Test sample
Fraction LG (page 56).

Reference sample

Glycerol (BDH Chemicals, England),
Adsorbent
Silica egel GF (Type 60).

Technique
Ascending

Solvent systems

1, Ethyl acetate : Ethyl alcohol : Water : Toluene
(4 ¢t 22 1 0.9)

2, Chloroform : Methanol : Water
(15 + 4L ¢ 1)

3, Toluene : Ethyl alcohol
(10 3+ 1)

Visualisation

Exposure to iodine vapour.
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A flow chart for Analysis of the Alcoholic
portion of 1. gabonensis Seed Lipid Hydrolysate

Aqueous Hydrolysis of I. gabonensis Seed Lipid

60mls of 5T

Add 60mls of hot NacCl

3gm Seed Lipid

+

Boil for
one hour

KOH solution.

Cloudy layer of

lipid.

Add 20mls of 1light

Filter
| |
Aqueous layer
soap and unhydrolysable o
106 HCl
(To make the mixture
neutral to pH test
paper) .
petroleum and filter,
Filter
Filtrate Filtrate evaporated

Precipitate
(Socap is not
soluble in
light petroleum)

(unhydrolysable

lipids dissolved
in light petro-

1eum)|

Designated as
fraction LW.
This fraction
was hydrolysed
with alcoholic
KOH and the
hydrolysate
was examined
using the same
procedure as in
Scheme 2.

until crystallization
started.

Cool, add 20mls of
ethyl alcohol.

D?cant

Alcohglic
portion evapo
rated to a
syruppy consi
tency designa
as LG. and
tested for
glycerol and
cyclic alcoho
hv TIC.

J
Sediment
of crystals.
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2.4.1.b. Alcocholic KOH hydrolytic products

3gm of the seed lipid were mixed with 60mls
of 5% alcoholic potassium hydroxide, The mixture
was allowed to boil for one hour over a water bath
in a round bottom flask fitted with a con-denser,
then a hot saturated solution of NaCl was added to
the mixture until the mixture became cloudy and a
layer of soap rose to the surface, then the mixture
was allowed to cool and the soap was separated from
the aqueous layer by filtration through a wetted
filter paper., 10% HCl was added to the filtrate
to make it neutral to pH test paper then it was
filtered, The filtrate was evaporated in a
porcelain dish until crystallizaticn started, then
the mixture was allowed to cool and 15ml of alcohol
were mixed with it, the alcoholic mixture was decanted
and evaporated over a water bath to a syrup
consistency mixture. This mixture was designated
as fraction LA and was tested for the presence of
glycerol, cyclic alcohols (sterols or terpenes) by
TLC. The test samples were co=-chromatograched with

standard glycerol, cetyl alcohol and cholesterole
(Schieme 2).

Test sample

LA (from 2.4.1.b).
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Scheme 23 \ flow chart for Analysis of the Alcoholic
Portion of I, gabonensis Seed Lipid
Hydrolysate (A%EEEBTIE‘ﬁydxolysis)

Alcoholic KOH Hydrolysis of 1. gabonensis Seed Lipid

3gm of the Seed Lipid

60mls 5% alcoholic KOH,
reflux for one hour,

Add 60mls of hot NaCl

Filtration

1
Cloudy’layer of Aqueous layer
soap and unhydro-
lysable 1lipids. +

106 HC1 (to make
the mixture neutral
to pH test paper).

Filter

Filtrate evaporated
until crystallization
star ted.

Cool, add 20mls of
ethyl alcohol,

Decant

Alcoholic'portinn
evaporated to a
syrupy consis tency
designated as LA
and tested for
glycerol and
cyclic alcohols
by TLC.

sediment
of crystals
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Reference sample

Glycerol (BLH)
Cholesterocl (BDH)
Cetyl alcohol (BDH)

Adsorbent

Silica gel GF (Type 60).

Technique
AScending

Solvent systems

k. Light petroleum : ethyl acetate (9 : 1)
5. Toluene : ethyl alcohol (2 : 1)

6. Toluene : ethyl acetate : ethyl alcohol (3 : 1 1)

. Chloroform : acetic acid (99.5 : 0.5).

Visualisation
- Iodine vapour (as a general spray reagent).
- Conc, sulfuric acid (for detecting the presence

of sterols; Trease and Evans, 1983),

- Antimony trichloride in chloroform (for detecting

the presence of sterols; Trease and Evans, 1983).

2.4.2 Study of the Composition of the Fatty Acid Part of
I, gabonensis Seed Lipid Hydrolysate

The composition of the fatty acids present in

I. gabonensis var. excelsa seed fat was analysed by

TLC, GC/MS and high resolution gas chromatography (HRGS).
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Thin Layer Chromatography

Test Samples

The seeds of I, gabonensis were extracted with

light petroleum (60 - 80°C). Then 1light petroleum was
evaporated under vacuum, The extracted fat was
hydrolysed by refluxing it for 10 minutes with a
solution of sodium hydroxide in methanol (1 : 6)
(Rosinkin, 1978).

Reference Samples

- Lauric acid

- Myristic acid
- Oleic acid

- Stearic acid

All samples were prepared in chloroform : methanol

mixture (2:1).

Adsorbent
1 -~ Silica gel GF (Type 60).
5 - Silica gel G (Type 60) impregnated with 5%

(w/w) silver nitrate.

Technigue
- Ascending
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Solvent Systems

1 - Chloroform : Benzene (7:3)
2 - Chloroform : Benzene (5:3)

3 - Light petroleum : Diethyl ether : Acetic acid

(90:10:1)
4 - Light petroleum : Diethyl ether : Acetic acid
(70:30:3)
5 - Chloroform : Acetic acid (99.5 : 0.5).
Visualisation

Exposure to iodine vapour and heating at 100°¢c for

10 minutes,

Gas Chromatography/Mass Spectrometry

This system provides complete confirmmation of
each component eluting from the GC capillary column
into the mass spec, detector, Confirmation is
achieved by electron bombardment of the molecules
eluting, forming ionized fragments that are separated
in the mass analyzer to give a mass spectrum for each
component. The mass spectrum is then compared to
standards through a library search that confirms the

identity of the compound., For I. gabonensis var.

excelsa seed fat analysis, the triglycerides were
converted to fatty acid methyl esters (FAME) suitable
for GC analysis according to the method described

below (Sheppard and Iverson, 1975).



63

Reagents

- Sodium hydroxide in methanol (20% w/v)
- Boron trifluoride in methanol (1% w/v)
-  Magnesium sulphate (anhydrous)

- Sodium chloride,

Test samples

- The seed fat of I. gabonensis was treated

as follows:-

(a) Hydrolysis

200mg of the seed fat sample was placed 1h an
ordinary test tube, then Lml of sodium hydroxide
in methanol (0.5ml1 : 3ml) were added along with one
or two anti-bump granules. The mixture was allowed
to reflux gently for S minutes in a water bath at
6500. Methanolic NaOH was used for the hydrolysis
instead of aqueous NaOH beczuse it completely

hydrolysed the seed fat.

(b) Re—EsterifiCation/Transmethylaﬁiﬁn

The contents of the test tube were allowed to

cool, then 2mls of 14% boron trifluoride in methanol
was added along with two anti-bumping granules, then

the mixture was refluxed for 2 minutes in a water

bath at 65°%C.
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(c) Extraction

The contents of the test tube were allowed
to cool, then poured into 20mls of a saturated salt
solution (NaCl) in a small conical flask. The
mixture was extracted twice with 10mls of hexane,
using a separating funnel, the extracts were then
combinea and anhydrous magnesium sulphate was added
to dry the extract, The magnesium sulphate was
then filtered off, and the hexane solution was

stored in a refrigerator until it was required.

Reference samples MW
- 1
Methyl laurate CHB(CH2)1OCOOCH3 210
- Methyl myristate CHB(CH2)12CQOCH3 2h2.40
- Methyl palmitate CHB(CH2)1hCOOCH3 270.20
298,51
-  Methyl stearate CH3(CH2)16COOCH3 98.5
- Methyl oleate C1?H33000CH3 296,32
- Methyl linoleate C17H31COOCH3 294. 46

A1l obtained from BDH Chemicals Ltd, Poole, England,

Equipment
- Gas Chromatography with mass spectra GC/MS,
Hewlett Packard, Model No. 5995C (Quadrupole).
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Operating conditions

Column : Capillary direct union - Carbowax
20u - 25 meter. Internal diameter

0.31mm. Film thickness 0,3unm.

Carrier gas : Helium 1ml/min. at 220%C.

Detector : Flame Ionisation Detector.

Total run time: 10 min,

2.4.2.c High Resolution Gas Chromatography (HRGC)

The method of HRGC analysis was as followss-—-

(i) Extraction

The lipids were extracted from the seeds of

I. gabonensis Var, excelsa and Var, gabonensis

Separately by mixing the samples with chleroform -
methanol (2:;1), then centrifuged at 4000 rpm for

10 minutes. After centrifugation, the lower phase
waé separated and evaporated to dryness under a
nitrogen stream. Light petroleum (0.5ml, LO-60°C) was
added immediately and the samples were transmethyl-

ated as described below,

(1i) Derivatisation for GC (Transesterification)

Cerivatisation was performed by modifying an
earlier method developed for rapeseed fatty acid

analysis (Hiltunen et al., 1979) as follows:-






