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Introduction:-

Food, nutrition and health have biochemical link and they affect the economic and social development of any nation
(1). The local resources within the reach of the people could be harnessed in order to satisfy the needs of the
increasing population of the world particularly, in developing nations like Nigeria (2).

Nuts,seeds and pulses have been reported (3), to be nutrient dense foods and since pre-agricultural periods, they
have been the major constituents of the diet of humans. According to Dreheret al.,(4) and sabate’(5), nuts have been
eaten by developed and developing nations in form of snacks, desserts, or part of a meal and are consumed whole
whether fresh or roasted, in spreads such as peanut butter, as oils or hidden in marketed products ,mixed dishes,
sauces, pastries, ice creams and baked foods. They have been assumed as an essential part of optimal diets for the
prevention of CHD by leading experts in the field (6). Infact, nuts have been seen to possess wide-ranging
cardiovascular and metabolic benefits, which can be readily incorporated with healthy diet (7). According to
epidemiologic studies and clinical trials regular eating of nuts contribute to weight loss. In 2003, the US food and
drug administration claimed (health wise) that when eaten could lead to reduced risk of CHD as well as blood
cholesterol level (8). (9) and (10), since that time, highlighted that nuts have become an indispensable component of
healthy foods, hence they are included in the American heart association dietary metrics for defining ideal
cardiovascular health in their recent report on setting goals for health promotion and disease reduction for 2020
According to Ros (7), nuts are one of the natural plant foods richest in fat after vegetable oils but their fatty acid
composition tend more towards monounsaturated and polyunsaturated fatty acids than saturated fatty acids. They are
rich in protein and contain high levels of L-arginine (11) —a precursor of nitric oxide (an endogenous vasodilator).
They contain folates, minerals, vitamin B-complex (12) , antioxidant vitamins (tocopherols) and phenolic
compounds (13), they are cholesterol free but contain plant sterols which play essential roles in bio membranes (14).
Ros (7) reported that the inclusion of nuts in a healthy dietary pattern will extend the cardio protective effect beyond
those attributable to the components of any healthy diet exclusive of nut. Hu and Willet (6) also indicated that
healthy dietary pattern is high in nut, vegetables, fruits, legumes, whole grains and lean protein sources and low fat
dairy products. Since there is a link between cardiovascular events and development of other prevalent chronic
disorders, including diabetes, cancer and neurodegenerative diseases, and supplementation of healthy diets with one
daily serving of nuts could prevent these diseases (15).

Today, there is urgent need to find new products based on resources of biological origin and market them as they
could be useful in making of food supplements, drugs and animal feeds(16). The study on the nutritional and
therapeutic values of processed tropical nuts is very vital because people will be encouraged via scientific
information from the research to consume greater quantity of foods rich in nuts prepared in different forms which
will eventually provide them with a better balance of nutrients to enhance health status. Recently, researchers all
over the globe have indicated more interest to evaluate locally processed nuts (wild and domesticated) for their
nutritional, phytochemical as well as other features for the well-being of human society. The research was aimed at
determining the nutritional value and accessing the nutraceutical potential of locally processed tropical nuts: Arachis
hypogaea and Anacardum occidentale.

Materials And Methods:-

Sample Collection and processing:

The nuts studied were those of Arachis hypogaea and Anacardum occidentale. They were purchased from a local
farm at Uturu in Isiukwuato Local Government Area of AbiaState. The nuts were selected, washed with clean water,
fried and then separated into peeled and unpeeled samples. They were grinded to paste, and stored in labelled air
tight containers, kept in refrigerator for analysis on dry weight basis.

Analysis of Sample:

The methods of the Association of Official Analytical Chemists (17) were used to determine the moisture content,
ash, crude protein, crude fibre and crude fat. For moisture, two grams [2g] of each sample was accurately weighed in
a chemical balance and placed in a crucible with lid and dried in an oven (Plus 1l Sanyo Gallenkamp PLC England)
set at 105°C for 3hr, until a constant weight was obtained after cooling. The loss in weight was expressed as a
percentage of the initial weight. For ash, 2g of each sample were weighed accurately into a porcelain crucible and
ignited in a muffle furnace (Model LMF4 from Carbolite, Bamford, and Sheffield, England) at 550°C until a light
grey ash was obtained after 7 hours. To determine crude fat, 9g of the ground sample were transferred into a thimble
and dried for 3 hrs at 100°C. The extraction thimble containing the dried samples was in turn inserted into the
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extraction chamber. The extraction and its contents were fixed to a pre-weighed empty round bottomed flask which
was in turn placed over an electro- thermal heater. Then 300ml of anhydrous diethyl ether was added and the
condenser was fixed. The sample was then extracted for 6hrs, after which the solvent was distilled off, leaving the
lipid in the flask to cool in a desiccator.

For crude fibre, 2g of the ground sample [in triplicate] were transferred into the crucible and dried for 3hrs at 100°C.
The dried samples were defatted by extraction with 10ml of petroleum ether (60- 80°C), and air dried. The defatted
sample was transferred into 100ml conical flask into which 20ml of 1.25% H,SO, was added and mixed properly.
An aliquot (190ml) of boiling H,SO, was added into the flask and mixed properly such that a cream was produced.
This flask was fitted to a reflux condenser and heated before its content was rapidly poured into shallow layer of hot
water contained in a hot Buchner funnel prepared with a wet 12.5cm filter paper. Filtration was done by suction and
the rate of suction adjusted such that filtration was complete within 10mins. The residue was washed free of acid
with hot distilled water and quantitatively transferred into 1200ml volumetric flask using 200ml of boiling 1.25%
NaOH solution. Refluxing was done for 30mins and the filtrate was allowed to cool for a minute and filtered under
suction. The residue was washed with several portions of boiling distilledwater followed by 1% HCI, finally with
boiling distilled water until an acid free residue was obtained. The residue was quantitatively and carefully
transferred [using a clean spatula] into a weighed crucible, which was dried in an oven at 105°C for 1 hr. Then, it
was cooled in a desiccator and weighed. The dry residue was then placed in a furnace at 630°C for 3hrs. The crude
fibre content was calculated as well as the percentage crude fiber. The weight of ash was subtracted from that of the
residue to obtain the weight of fibre. Crude protein (%Nitrogen x 6.25 0 was obtained by the method of AOAC (17)
using 2.0gportionsof the sample. The total carbohydrate content of the samples was determined by the difference
method. The sum of the percentages of protein, fat, fibre and moisture was determined and the value subtracted from
100% to get the value for total carbohydrate (18). The energy values were estimated by the Atwater factors of 4, 9
and 4 respectively, taking the sum of the products and expressing the results in kilocalories per 100g sample (18)
and (19). The minerals magnesium,calcium, potassium, zinc and iron were determined by atomic absorption
spectrophotometry as described by AOAC (17). Tannins, alkaloids, flavonoids, phytates and hydrocyanic acid were
determined according to the method of AOAC (17). Saponins was determined by the method of (20)

Data Analysis:

Data were statistically analyzed by a one-way analysis of variance (ANOVA) using SPSS/PC + package.
Differences between means were compared by Duncan’s (21) Multiple Range Test. Significance was accepted at a
p-value of less than 0.05 (p <0.05).

Results and Discussions:-

The results of the proximate composition and calorific values of heat processed seeds (unpeeled and peeled) of
Arachis hypogaea andAnacardum occidentale are shown in Table 1. Moisture content was highest in Anacardum
occidentale unpeeled fried seeds (AOUFS) and lowest in Arachis hypogaea peeled fried seeds (AHPFS) but the
values for Arachis hypogea unpeeled fried seeds (AHUFS) andAnacardum occidentale peeled fried seeds (AOPFS)
were not significantly different (p > 0.5). The moisture content of AHPFS and AHUFS as well as those of AOUFS
and AOPFS were significantly different (p <0.05) respectively. The findings of this study indicated that moisture
content ranged from 5.891% (AOUFS) to 4.811%(AHPFS) on dry wet basis (Table 3.1). The values highlighted in
this study were lower than the moisture content of Crescentia cujeteleaves on dry weight basis (22), moisture
content of dried mushrooms (P. ostreatus) reported by (23) moisture content of boiled seeds of A. hypogaea (24) but
higher than the value of moisture in fried seeds of A. hypogaea (24). According to (25), the amount of water in foods
is a measure of water activity and water activity could be employed to measure how stable and susceptible that food
substances could be when microorganisms want to contaminate them (26). Frying makes the samples stay longer
and enhances their shelf life because it reduces their moisture content.

Dry matter was highest in AHPFS and lowest in AOUFS and the values were significantly different (p < 0.05) but
there was no significant difference (p > 0.05) between the dry matter (DM) content of AHUFA and AOPFS.

AHPFS had the lowest ash content while AOUFS presented the highest value but there was no significant difference
(p > 0.05) between the values of AHUFS and AOPFS. The ash content of the unpeeled samples of fried A. hypogaea
and A. occidentale were appreciable in this study compared to the low value of ash in AHPFS. The value of ash in
fried seeds of A. hypogaea (24) was in consonant with the values obtained this study but the values in all other
samples analysed was higher than the values reported for raw seeds and boiled seeds of A. hypogaea (24). (23)
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and(22) reported higher values of ash for P. ostretus and C.cujete dry leaves. Ash content reflects the mineral values
of the nut samples analysed.

AOUFS had the highest protein content followed by AOPFS and then AHUFS followed by AHPFS but the crude
protein content of AHUFS and AOPFS were not (p > 0.05) significantly different. The crude protein content of
AHPFS and AHUFS, AOUFS and AOPFS were all significantly (p < 0.05) different. The crude protein content
of all the samples analysed was quite high indicating that they are very rich in plant protein but the protein values
reported by (24) for heat processed seed pastes of A. hypogaea , (22) for dried leaves of C.cujete and (23) for
samples of organically supplemented P. ostreatusanalysed on dry weight basis was higher. This implies that both
peeled and unpeeled fried samples of A. hypogea and Anacardum occidentale can be consumed by people as good
sources of plant protein in their diets.

Anacardum occidentale unpeeled fried seeds presented the highest value of crude fat followed by Arachis hypogaea
unpeeled fried seeds and then AOPFS but the crude fat content of AHPFS was the lowest. There was significant
difference (p< 0.05) between the crude fat values of peeled and unpeeled seeds of both fried tropical seeds analysed.
The fat contents of all fried samples of A. occidentale and A. hypogaea were high. (22) Reported low value of crude
fat for C.cujete leaves and the values of raw and heat processed seed pastes of A. hypogaea reported by (24) were
comparable. (23), (27) and (28), highlighted low fat content in their respective studies for P.
ostreatussamples,P.citrinopilaetus and G. lucidum respectively. According to ROS (7), nuts are one of the natural
plant foods richest in fat after vegetable oils but their fatty acid composition tend more towards monounsaturated
and polyunsaturated fatty acids than the saturated counter parts. They have been assumed as an essential part of
optimal diets for the prevention of CHD by leading experts in the field (6).

AOPFS had the highest carbohydrate content followed by AHPFS but the values of AHPFS, AHUFS, AOUFS and
AOPFS were significantly different (p < 0.05).

Unpeeled fried seeds of Anacardum occidentale presented the highest calorific value while unpeeled fried seeds of
Arachis hypogaea presented the lowest value of energy.

AOUFS had the higest value of crude fibre (6.44+ 0.056) followed by AHUFS (4.51 + 0.014) while the values of
AOPFS and AHPFS were lower although all the values were significantly (p < 0.05). It is quite intresting to note
that the crude fibre contents of AOUFS and AHUFS were higher than the values of AOPFS and AHPFS reported in
this study. This result may be attributed to the fibre levels of the peels attached to the seeds unlike their peeled
counter parts .Fibre consists of non-nutrient substances such as lignin and cellulose as well as cell wall polymers
which cannot be digested by humans. Fibre helps to clean the intestinal tract and maintains peristaltic movement
(29). It lowers glucose absorption in the digestive tract and removes cholesterol. Fibre helps to maintain bulk (30).
The appreciable levels of fibre in these samples indicate that they can be consumed in the diet for diabetic patients
and those suffering from obesity (for weight loss).

On dry weight basis, the total carbohydrate of the two samples of A. hypogaea and the two samples of A. occidentale
varied from 10.611% to 20.261% as reported in this study (Table 3.1). However, the values highlighted for boiled
seeds and fried seeds of A. hypogaeawere higher ( 24) . (22) Also reported higher value of total carbohydrate in C.
cujete.

The calorific values reported in this study were comparable to the values indicated by (24) in their study for raw and
heat processed seed pastes of A.hypogaea. The high energy values of all the samples analysed could be attributed to
the high fat, crude protein and carbohydrate content of the samples. They may therefore serve as good sources of
energy for patients sufferings from Protein Energy Malnutrition (PEM). Groundnut is very high in energy due to its
high fat and protein content (31). (32) Reported that groundnut can be used to fight malnutrition during famine and
World Health Organisation, UNICEF, Project Peanut Butter, and Doctors without Borders have used the products to
help save malnourished children in developing nations. It can equally be used to make lactose free milk like
beverage, which is now promoted in Africa as a way to reduce malnutrition among children (33).

The results of the quantitative phytochemical composition of heat processed seeds of A. hypogea (AHPFS, AHUFS),

A. occidentale (AOUFS, AOPFS) respectively are shown in Table 2 Tannin value was highest in AOUFS
(1.75£0.091mg/100g) and lowest in AHPFS (1.21+0.021mg/100g) but there was no significant difference (p>0.05)
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between tannin content of AHUFS and AOPFS. The flavonoid content in the samples was in order (highest to
lowest): AOPES (3.84 + 0.014mg /100g), AOUFS (3.44+0.035mg/100g), AHUFS (2.52+0.106mg/100g) and
AHPFS (1.93+0.021mg/100g) respectively but the values in each sample were significantly (p<0.05) different.
Alkaloid level was highest in AOUFS (2.80+0.035mg/100 g) followed by AOPFS (1.67+0.028mg/100g) but there
was no significant difference between alkaloid content of AHPFS and AHUFS (p>0.05). Hydrocyanic acid was
highest in AOUFS and lowest in AHPFS but all the values in the sample were significantly different (p<0.05).
AHPFS had the lowest value of phytate while AOUFS had the highest level. There was significant difference
between the phytate content of all the samples .Tannin composition was highest in unpeeled and peeled Anacardum
occidentale compared to their A. hypogaea counterparts. The range of alkaloid and flavonoid in all the samples were
appreciable. (23)Also reported that organically supplemented mushrooms are rich in alkaloids and flavonoids but
lacked tannin while (22) reported appreciable level of alkaloids, flavonoids and tannins in dried leaves of C. cujete.
Nuts with shell are rich in phytochemicals such as polyphenols (34). The medicinal properties of these seeds may be
attributed to the presence of these bioactive compounds. These processed nuts may therefore be employed in the
prevention, treatment and management of certain degenerative diseases. The higher levels of phytate and hydro
cyanide in the unpeeled samples compared to the peeled samples could be due to the presence of these anti nutrients
in their shells and seed coat.

The results of the mineral concentrations of heat processed seeds (unpeeled and peeled) of Arachis hypogaea and
Anacardum occidentale are shown in Table 3. Magnesium was highest in AOUFS (29.77+0.388mg/100g) and
lowest in AHPFS (18.53+0.113mg/100g). The magnesium concentration in all the samples was significantly
different (p<0.05). Potassium presented the highest level amongst the minerals analysed. Potassium level was lowest
in AHPFS and highest in AOUFS but there was significant difference between content of all the samples (p<0.05).
The calcium levels of the samples (from highest to lowest) were in the order: AOUFS (26+0.03mg/100g), AOPFS
(35.39£0.014mg/100g), AHUFS (29.56+0.056mg/100g), AHPFS (28.46+0.021mg/100g) respectively. The value of
calcium in all the samples was significantly different (p< 0.05). Zinc presented highest value in AOUFS and lowest
value in AHPFS but the level of zinc in AHUFS and AHPFS were not significantly different (p > 0.05). The
concentration of iron was highest in AHUFS followed by AHPFS and the values were significantly (p< 0.05)
different. There was also no significant difference (p> 0.05) between the iron samples in AOUFS and AOPES
respectively. The higher levels of phytate and hydro cyanide in the unpeeled samples compared to the peeled
samples could be due to the presence of these anti nutrients in their shells and seed coat. Potassium concentration
ranged from 36.83mg/100g to 52.41mg/100g in all the samples (AHPFS, AHUFS, AOPFS and AOUFS) on dry
weight basis indicating that the potassium values of all the processed seed samples analysed were all high. (23)
Reported higher values for potassium in samples of P. ostreatus cultivated by organic supplementation methods and
(22) also reported a higher value for potassium in C. cujete dried leaves. Potassium is an essential macro mineral
needed by the body to meet balanced ion Biochemistry. All cells use it as a major intracellular ion because it helps
to keep the mineral balance in their cells (35). The potential difference created by potassium and sodium across the
cell membrane helps in muscle contraction, neuronal transmission as well as normal function of the heart and
associated vascular system (35). Since the fried seeds contain high levels of potassium, they may be used to prevent
hypertension because diets with very low potassium levels (36) may cause high blood pressure.

Magnesium level ranged from 29.77mg/100g to 18.53mg/100g on dry weight basis in all the processed samples
reported in this study. The values reported by (23) in their study for samples of P. ostreatus were lower but the
value highlighted by (22) for C. cujete leaves on dry weight basis was much higher. Magnesium is vital as a cofactor
in metabolism. It also plays great role in neuromuscular activities as well as actions in organs and system connected
with heart and its associated vessels (37). Magnesium helps to make bio membrane permeable (38).

The samples had appreciable levels of calcium and the values reported in this study were comparable to the P.
ostreatussample analysed by (23) but the level of calcium reported by (22) for C. cujete leaves on dry weight basis
was higher. Calcium is vital in cell function and chemistry. It is needed in signal transduction, muscle contraction,
fertilization as well as transmission along the nerve. It does the work of a second messenger (39). A lot of enzymes
use calcium as a cofactor, it is needed in bone and teeth formation and calcium from the extracellular fluid helps to
establish electrical pressure difference across cell membrane in an excited state (39).

The iron content of the samples as well as their zinc content were in consonant with the values reported by (24) in

their study for raw and processed seeds pastes of A. hypogea but (23) and (22) highlighted higher values of iron and
zinc in samples of P. ostreatus and C. cujete leaves that they studied, respectively.
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Table 1:-Proximate composition (%) and calorific values of heat processed seeds (unpeeled and peeled) of Arachis
hypogea and Anacardum occidentale.

Composition(%6) AHPFS* AHUFS* AOUFS* AOPFS*
Moisture content 481+ 0.014° 5.54+ 0.84° 5.89+ 0.042% 5.63+ 0.021°

Dry matter 95.19+ 0.014°  94.46+ 0.084° 94.11+ 0.042° 94.41 +0.049°

Ash 2.72+0.106° 4.31+ 0.049° 4.89+0.035% 3.74+ 0.056°
Crude protein 25.73+ 0.042° 26.74+ 0.134° 27.27+ 0.106° 26.90+ 0.148°
Crude fiber 2.80+ 0.028° 451+ 0.014° 6.44+ 0.056° 3.72+0.021°

Fat 46.28+ 0.056" 48.28+ 0.169° 40.25+ 0.063%* 39.73+ 0.021¢
Carbohydrate 17.65+ 0.134° 10.61+ 0.056¢ 15.24+ 0.021° 20.26+0.028°
Calorific value 590.04+0.050°  511.65+0.010¢ 532.29+0.4005° 546.21+0.035°
(kcal/100g sample)

1. Values are Means + standard deviation of triplicate determination. Values in the same row having the same
superscript letters are not significantly different (p> 0.05).

AHPFS=A. hypogaea peeled fried seeds.

AHUFS=A. hypogaea unpeeled fried seeds.

AOUFS=Anacardumoccidentale unpeeled fried seeds.

AOPFS=Anacardumoccidentale peeled fried seeds.

agrwn

Table 3.2:-Phytochemical composition (Mg/100g) of heat processed seeds (unpeeled and peeled) of Arachis
hypogea and Anacardum occidentale.

Parameter (Mg/100g) AHPES AHUFS AQOUFS AOPES

Tannin 1.21+0.021° 1.52+0.106° 1.75+0.091% 1.66+0.028°
Alkaloid 1.36+0.028° 1.43+0.021° 2.80+0.035% 1.67+0.028
Hydro cyanide 1.81+0.021° 2.79+0.042° 3.22+0.028% 2.46+0.021°
Phytate 0.83+0.014¢ 1.04+0.007¢ 1.52+0.106% 1.31+0.035°

* Values are Means + standard deviation of triplicate determination. Values in the same superscript letters are not
significantly different (p > 0.05).

*AHPFS=A. hypogaea peeled fried seeds.

*AHUFS=A. hypogaea unpeeled fried seeds.

*AOUFS=Anacardum occidentale unpeeled fried seeds.

*AOPFS=Anacardum occidentale peeled fried seeds.
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Table 3:-Mineral concentration (mg / 100 g) of heat processed seeds (unpeeled and peeled) of Arachis hypogaea
and Anacardum occidentale.

Analyte AHPFS AHUFS AOUFS AOPFS
Magnesium 18.53+0.113¢ 21.70+0.028° 29.77+0.388° 28.38+0.021°
Potassium 36.83+0.014°  40.80+0.000° 52.41+0.021° 49.28+0.020°

zZinc 0.70+0.021° 0.76+0.021° 1.28+0.049° 1.15+0.007°
Iron 1.07+0.021% 1.1640.042% 0.89+0.035° 0.85+0.106"
Calcium 28.46+0.021¢ 29.56+0.056° 36.26+0.035° 35.39+0.014°

* Values are Means + standard deviation of triplicate determination. Values in the same superscript letters are not
significantly different (p< 0.05).

*AHPFS=A. hypogaea peeled fried seeds.

*AHUFS=A. hypogaea unpeeled fried seeds.

*AOUFS=Anacardum occidentale unpeeled fried seeds.

*AOPFS=Anacardum occidentale peeled fried seeds.

Conclusion:-

The results from this study showed that fried Arachis hypogea (unpeeled and peeled) and Anacardum occidentale
(unpeeled and peeled) are rich in crude protein, fat, energy and minerals such as magnesium, potassium and calcium
but contain appreciable levels of fibre, ash and trace minerals such as zinc and iron. These results therefore showed
the nutritional potential of both the peeled and unpeeled samples of these fried seeds and suggest their possible use
in food to meet nutritional needs in humans and livestock feed supplements.The results from this study also showed
the nutraceutical potential of the processed samples of A. hypogaea and A. occidentale having appreciable levels of
phytochemicals such as alkaloid, flavonoid and tannin, suggesting their possible use as medicinal supplements.
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