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Abstract

The proximate composition, minerals, fatty acids and amino acids profile of Leea guineensis seeds were investigated. The results of the proxi-
mate analysis revealed that Ieea guineensis seeds have crude protein of 22.30 £0.45%, crude fiber of 14.38+1.20% and ash of 6.96 £0.16%.
The results also shows that Leea guineensis seeds is a good sources of dietary minerals especially potassium, phosphorus, magnesium, man-
ganese and copper. Fatty acids profile of the seeds revealed that the seed lipids contained higher concentration of linoleic acid, oleic acid
and palmitic acid. Also, amino acids profile of Leea guineensis seeds showed that it essential amino acids such as threonine, valine, isoleucine,
leucne, tyrosine, phenylalanine and histidine. Ieea guineensis seed is therefore considered to be a good source of essential nutrients that would
be useful for both animal and human being

Key Words: Leca guineensis, Proximate Analysis; Mineral Profile; Fatty Acid Profile; Amino Acids Profile

*Corresponding Author: diuretic; oral treatments, as a pain-killer, paralysis, epileptic fits
Ajiboye B.O (juice of fresh leaves used as an enema), convulsions, spasm,
Department of Chemical Sciences, Afe Babalola University, stomach troubles, herpes and boils. It also posse fungistatic and

Ado-Ekiti, Nigeria.
Tel: +2347039027683
E-mail: bash1428@yahoo.co.uk

bacteriostatic[14]. Therefore, the aim of this work is to assess the
nutritional composition of Leea guineensis seeds
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machine and the powder were then used for the analyses

Proximate analysis

Copyright: Ajiboye B.O ©2014. This is an open-access article distribut-

ed under the terms of the Creative Commons Attribution License, which The crude protein, lipids, fiber and ash were determined in tripli-
permits unrestricted use, distribution and reproduction in any medium, cate using the methods describes by AOAC [1,31], while the car-
provided the original author and source are credited. bohydrate content was determined by difference method (calcu-
lated by subtracting the sum of crude protein, crude fat, crude
Introduction fiber and ash from total dry matter content). Also, the concentra-
tion of the milled samples was determined by the micro-kjeldahl
Leeais a genus of plants that are distributed throughout Northern method and multiplied by 6.25 to estimate the crude protein con-
and Eastern Australia, New Guinea, South and Southeast Asia tent. The lipid content was estimated by the usual procedure of
and parts of Africa. The Botanical name is Leea guineensis, belongs continuously extracting the fat content of the sample using  con-
to subfamily 7taceae and family Leeaceae with the local name(s) tinuous extracting the fat content of the sample using petroleum
Alugbokita in Yoruba Language and Okatakyi in Twi Language ether (40-60°C) as a solvent in a soxhlet extractor. Crude fiber
[17]. It has an English name called Red tree vine or Hansid-hapan. was determined by defatting a known weight of the sample with
I eea contains approximately 70 species. It is an evergreen shrub petroleum ether. The defatted sample was boiled under reflux
or small tree native to tropical Africa. Leea’s are vigorous growers with H, SO, filtered and washed with boiling water till the filtrates
and need quite a lot of space. The light green new growth is quite were no longer acidic. Then, the residue was boiled with NaOH,
a contrast to the dark green foliage. I eea guineensis is propagated by filtered and washed with boiling water till the filtrates were no
stem cutting or by seed. Seed germinate in 14-21 days at 70° F and longert basic. The residue was dried in an oven at 100°C, cooled in
it can grow up to 20ft in high [17]. The plant is native to moist, a desiccator and weighed. This was finally incinerated in a muffle
intermediate temperate zones in tropical Africa including Cote furnace at about 600°C, cooled in a desiccator and weighed. In ad-
dIvoire, Liberia, Sierra Leone, Ghana, Cameroon and Nigeria. dition, the ash content was estimated by heating a known weight
of the sample inside a pre-weighted porcelain crucible in a muffle
The plant is used in the treatment of enlarged spleen in children, furnace at 600°C.
pregnancy detection, purgative, toothache, gonorthea, general
weakness, skin lesions, skin rash, ulcer, diarrhea, dysentery, as a Mineral determination
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0.2g of the ashed samples was weighed into the precleaned bo-
rosilicate 250ml capacity beaker for digestion. 30ml of the nitric
acid was added into the weighed sample in the beaker. The sam-
ple with the digesting solvent was placed on the hot plate for di-
gestion in the fume cupboard and allowed to cool. Also, another
20ml of the digesting solvent was added and digested further
in the fume cupboard. The mixture was then allowed to cool at
room temperature. This was filtered into 250ml standard volu-
metric capacity borosilicate container, and made up to the mark
level with deionized water. Furthermore, the digested sample was
sub-sampled into pre-cleaned borosilicate glass containers for
Atomic absorption spectrophotometer [1,31]

Fatty acid determination

50mg of the extracted fat content of the sample was saponified
for five minutes at 95°C with 3.4ml of the 0.5M KOH in dry
methanol. The mixture was neutralized by using 0.7M HCI. 3ml
of the 14% boron triflouride in methanol was added. The mixture
was heated for 5 minutes at the temperature of 90°C to achieve
complete methylation process. The fatty acid methyl esters were
thrice extracted from the mixture with redistilled n-hexane. The
content was concentrated to 1ml for gas chromatography analysis
and 1pl was injected into the injection port of gas chromatogra-

phy [1,31].
Amino acid extraction

The sample of 10.0g was (dried and pulverized sample was made
to be free of water by ensuring constant weight for a period of
time in the laboratory) weighed into the 250ml conical flask ca-
pacity. The sample was deffated by extracting the fat content of
the sample with 30ml of the petroleum spirit three times with
soxhlet that was equipped with thimble. The sample was hydro-
lyzed three times for complete hydrolysis. Then the amino acid
content of the sample was recovered by extracting with 30ml of
the dichloro methane three times before concentrating to 1.0ml.
The concentrated extract was derivatised for volatility that is suit-
able for gas chromatography [1,31].

Results

Table 1 shows the result of proximate analyses of the Ieea guineen-
sis seed with 22.30 £0.42% of protein. It has carbohydrate in high-
est quantity of 43.56 £0.02% with fat of 5.92 £0.42% as the least.
The minerals present in the sample are shown in Table 2 with po-
tassium having the highest concentration (874.11+0.02mg/100g),
follows by phosphotus of 292.8510.04mg/100g and manganese

as the least value (1.11 £0.01mg/100g)

Table 3 shows the fatty acids composition of the seed with lin-
oleic acid having the highest content, caprylic acid, capric acid,
arachidic acid and arachidonic acid having the least content. Also,
the amino acid composition of the seed is shows in Table 4 with
glutamate having the highest concentration of 10.1520.01g/100g
of protein and histidine having the least concentration of
1.8420.02g/100g of protein

Discussion

The proximate analysis of Leea guineensis seed (Table 1) shows that
it has high protein content, comparable to other rich foods such
as cowpeas, melon, pumpkin, chick beans and lima beans [6,3,31],
which implies that Ieea guineensis seed can serve as a better source
of protein alongside with its high levels of indispensable (essen-
tial) amino acids (Table 4). This function mainly in the supply of
adequate amount of required amino acids, its deficiency causes
growth retardation, muscle wasting (which is one of the charac-
teristic of diabetes mellitus patient), oedema, abnormal swelling
of the belly etc[19,31]. The seed’s crude fibre content was signifi-
cantly higher than those reported in almond nut (7.23 £0.05%)
and legumes (5-6%)[5,3,31]. Fibre plays an important role in the
maintenance of internal distention for a normal peristaltic move-
ment of the intestinal tract [6,31]. It also playing an important role
in preventing colon cancer, constipation, decreases the absorption
of cholesterol from the gut (which it useful in prevention cardio-
vascular disease) in addition to delaying the digestion and conver-
sion of starch to simple sugars, an important factor in the man-
agement of diabetes [18,2,7,23,31]. Dietary fibre also functions in
the protection against colorectal cancer and obesity [11,31]. The
highest carbohydrate content of the seed if digestible can serve
as a source of energy. The lower lipid content of Leea guinae-
sis seeds, compared to velvet beans seed of 14.521+0.05%]06,31],
would probably makes it useful ingredient for both poultry and
livestock, because high fat content in the feed ingredients would
cause difficulty in mixing the feed and could also predispose such
feed to oxidative rancidity [18,4,31]. The lower moisture content
indicates that the seed can be stored for long period without spoil-
age. In addition, the ash content gives an indication of the pres-
ence of macro and micro elements (Table 2) in the samples.

Leea guinaesis seeds shows the present of both micro and macro
minerals (Table 2), which normally serve as a cofactors for sev-
eral physiologic (e.g in glycolysis, gluconeogensis, krebs cycle etc.)
and metabolic functions (21). The levels of the most minerals ob-
served in seeds were significantly different from those reported in

Table 1: Proximate composition of Leea guineensis seed (%)

Parameters

Composition

Crude Protein

22.30+0.45

Crude Fiber

14.38+£1.20

Ash

6.96 £0.16

Moisture content

6.88 £0.20

Fat

5.92 +0.42

Carbohydrate (by difference)

43.56 +0.1

Each value is a mean of three determinations + SEM
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Table 2: Mineral content of Leea guineensis seed (mg/100g)

Minerals Amount
Tron 9.4810.02
Copper 1.31 +£0.01
Manganese 1.11 £0.01
Magnesium 147.09 £0.03
Potassium 874.11+0.02
Phosphorus 292.85+0.04

Each value is 2 mean of three determinations + SEM

Table 3: Fatty acid composition of Leea guineensis seeds seed (%)

Fatty acids Amount
Caprylic acid 0.02 +£0.01
Capric acid 0.02 £0.03
Lauric acid 0.07 £0.01
Myristic acid 0.11 +£0.01
Palmitic acid 14.84 £0.02
Palmitoleic acid 0.34 £0.03
Margaric acid 0.02 £0.01
Stearic acid 3.75 +0.02
Oleic acid 31.05 £0.03
Linoleic acid 43.11 £0.04
Linolenic acid 5.9740.01
Arachidic acid 0.02 £0.01
Arachidonic acid 0.02 £0.01
Behenic acid 0.24 £0.02
Erucic acid 0.11£0.03
Lignoceric acid 0.43+0.02

Each value is a mean of three determinations £ SEM

Table 4: Amino composition of Leea guineensis seeds seed (mg/100protein)

Amino acids Leea guineensis seed | FAO/WHO (1990)
Glycine 4.19 £0.01 2.2
Alanine 6.34 £0.02 6.1
Serine 7.37£0.02 7.7
Proline 7.57 £0.01 10.7
Valine 4.8410.02 5.0
Threonine 3.52%0.01 3.4
Isoleucine 3.58%0.03 2.8
Leucine 6.23 £0.01 6.6
Aspartate 6.9210.03 7.7
Lysine 1.99£0.01 5.8
Methionine 3.69%0.02 2.5
Glutamate 10.15+0.01 14.7
Phenylalanine 2.91£0.01 6.30
Histidine 1.84%0.02 2.5
Arginine 9.12%0.01 5.2
Tytrosine 4.3510.01 1.10
Cystine 2.24+0.02 3.0

Each value is a mean of three determinations £ SEM
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velvet beans seeds [6,31]. Magnesium, manganese and phospho-
rous are very important minerals in bone and teeth development.
In addition manganese is a cofactor of hydrolase, decarboxylase
and transferase enzymes, glycoprotein and proteoglycan synthe-
sis[19]. Iron is very crucial in haemoglobin and cytochromes, and
is normally be transported as transferring, stored as ferritin or
hemosiderin[19]. Deficiency of iron can lead to anaemia[21].
Copper plays a crucial role in iron absorption [19], also it is a
constituent of oxidase enzymes (e.g. cytochrome c oxidase etc.)
and is being transported by albumin bound to ceruloplasmin. In
addition, presence of antioxidant minerals like copper, manga-
nese and iron indicates that the sample will be a good source of
antioxidants with protection of the human body against oxida-
tive damage of biological membrane due to the presence of free
radicals [15] for example in diabetes mellitus and its secondary
symptoms [32].

Also, the fatty acid compositions of ether extract of Leea guineensis
seed are shown in Table 3. The present of caprylic acid in the
sample though in trace amount gives an indication that the sam-
ples can be very useful in the commercially production of esters
used in perfume and in the manufacture of dyes [31]. Caprylic
acid is also used in the treatment of some bacterial infections.
This may due to its relatively short chain length, with potential of
penetrating fatty cell wall membranes; hence it is effect in combat-
ing certain lipid-coated bacteria, such as Staphylococcus anrens and
various species of Streptococcus [20,31]. Trace amount of decanoic
acid or capric acid was being observed in the sample, which is
a saturated fatty acid, functions in manufacturing of esters for
artificial fruit flavors and perfumes. Also, as an intermediate in
chemical syntheses, it is used in organic synthesis and industrially
in the manufacture of perfumes, lubricants, greases, rubber, dyes,
plastics, food additives and pharmaceuticals[9,31].

Lauric acid present in Leea guineensis seed, is the main fatty acid in
coconut and palm kernel oils, and is believed to have antimicro-
bial properties [16,22,10]. This is also found in human milk (5.8%
of total fat), cow milk (2.2%), and goat milk (4.5%), which is can
undergo B-oxidation to produce energy, which may be stored in
adipose tissues [21]. Myristic acid or tetradecanoic acid is a com-
mon saturated fatty acid used in cosmetic. Palmitic acid is one
of the most common saturated fatty acids found in animals and
plants tissues. It is also the first fatty acid produced during lipo-
genesiss (fatty acid synthesis) and from which longer fatty acids
can be produced [19,18]. Palmitoleic acid, or hexadecenoic acid,
is an omega-7 monounsaturated fatty acid, a common constituent
of the glycerides of human adipose tissue. Although, it is synthe-
size from palmitic acid by the action of the enzyme delta-9 de-
saturase. It plays an important role in increasing insulin sensitivity
by suppressing inflammation, as well as inhibiting the destruction
of insulin-secreting pancreatic beta cells, which make it useful for
a diabetic patient (especially for type 2 diabetes mellitus) [31]. Leea
guineensis seed also has stearic acid which is a very useful ingredient
in dietary supplements [28,29]. Oleic acid is a fatty acid that occurs
naturally in various animal and vegetable fats and oils. Itis also a
monounsaturated fat, which has been associated with decreased
low-density lipoprotein (LDL) cholesterol (bad cholesterol), and
possibly increased high-density lipoprotein (HDL) cholesterol
(good cholesterol) [20]. Linoleic acid and linolenic acid are the
most important essential fatty acids unsaturated omega- 6 fatty
acid, is a polyunsaturated fatty acid used in the biosynthesis of
arachidonic acid (AA) and thus some prostaglandins [21]. They
are required for the growth and cell maintenance. Furthermore,
the present of oleic and linoleic couples with arachidonic acids in
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the sample may make it highly useful in preventing coronary heart
diseases [33]. In addition, oleic acid increases insulin sectetion in
the presence of the inflammatory cytokine TNF-«. The mecha-
nisms of the anti-diabetogenic action of oleic acid are very likely
multifaceted [34], while arachidonic acid is effective in preventing
alloxan-induced toxicity to beta cells in vivo, the ability of arachi-
donic acid to prevent the development of diabetes induced by
alloxan may be due to decreased production of free radicals and

lipid peroxides [35]

Dietary behenic acid (22:0) is poorly absorbed, because of its low
bioavailability compared with other fatty acids and because of its
very long chain length, the effect of dietary behenic acid (behen-
ate) on serum lipid concentrations in humans is assumed to be
neutral[30,31]. The presence of erucic acid in the sample a mono-
unsaturated omega-9 fatty acid, make it useful in as a precursor to
bio-diesel fuel [9,31].

The amino acid profiles of Leea guineensis seed (Table 4) shows
that it has seventeen amino acids; out of which nine were indis-
pensable with arginine having the highest concentration. The sev-
enteen amino acids present in Leea guineensis seed were also report-
edly present in velvet beans seeds [6]. The indispensable amino
acids (lysine, histidine, arginine, threonine, valine, methionine,
isoleucine, leucine, and phenylalanine) are within FAO/ WHO
[12] reference values for daily intake. These amino acids serve as
raw materials for the synthesis of many other cellular products,
including hormones (e.g insulin), enzymes and pigments. They
have also been reported in reducing the effects of free radicals
generation in alloxan-induced diabetes rats [36] In addition, sev-
eral of these amino acids are key intermediates in cellular me-
tabolism [19]. The present study indicates that seed can serve
as a source of indispensable amino acids for consumers. Also,
the absence of tryptophan as the tenth indispensable (essential)
amino acid could be that it was destroyed by hydrolysis. It has
been reported by [27,31] that hydrolysis procedure either destroys
or chemically modifies the asparagines, glutamine and tryptophan
residues in protein. Asparagine and glutamine are converted to
their corresponding acids (aspartic and glutamic acids). This may
also responsible for the highest concentration of glutamate in the
sample, which plays an important role in neurotransmitter and is
important for learning and memory [24] while tryptophan may
has been completely destroyed [18].

Conclusion

The results of this study demonstrate the potentials of ILeea
guineensis seed as a rich source of essential nutrients especially pro-
tein, fibers, essential amino acids, antioxidant minerals and un-
saturated fatty acids which are required in the diets of both man
and livestock animals. Also it may be useful in the management
of diabetes mellitus.
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