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Abstract:

African walnut (Plukenetia conophora Mull.Arg.) plant parts are used traditionally as anti-inflammatory, anti-asthmatic and
anti-diabetics agents. The root when chewed cures chronic cough. The minerals, vitamins and amino acids compositions
were determined by spectrophotometry methods using official Analytical methods. The mineral analysis revealed Ca, 19625
+ 0.10 mg/kg, Mg, 1760 £ 0.30 mg/kg, Mn, 51 + 0.22, Cu, 15.01 £0.01 mg/kg, Zn, 29.40 + 0.82 mg/kg, Fe, 3275 +0.02
mg/kg, Na, 6300 + 0.02 mg/kg, K, 13437 + 0.3 mg/kg. All the essential amino acids were present except tryptophan and
valine while the non-essential amino acids present were glutamic acid (1.89 +0.08 g/100protein), cysteine (2.06+0.02
g/100protein), tyrosine (0.68+0.03 g/100protein), glycine (0.24+0.02 g/100protein), serine (0.83+0.03 g/100protein) and
proline (1.94 + 0.02 g/100protein). The vitamin analysis showed the presence of thiamine (0.15+0.1 pg/100g, riboflavin
(0.08+£0.01 pg/100g), niacin (0.14+0.01 pg/100g), cyanocobalamin (0.07+0.02 pg/100g), ascorbic acid (2.63 + 0.01
mg/100g) and tocopherol (0.64 + 0.010 pg/100g). The presence of these nutritional constituents justified the traditional use
of the plant for the treatment of various ailments hence Plukenetia conophora is of pharmacological importance.
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1. Introduction

Medicinal plants often exhibit a wide range of biological and pharmacological activities such as anti-inflammatory, anti-bacteria and
anti-fungal properties (Okwu and Okeke, 2003). Extracts from the roots, barks, seeds and fruits of these plants are used in the
preparation of syrups and infusion in traditional medicine as cough suppressant and in the treatment of liver cirrhosis and hepatitis
(lwu, 1986; Ogu and Agu, 1995).

A number of medicinal plants are of common use in the African traditional medicine. Medicinal plants are therefore crude drugs of
plant origin utilised for the treatment of diseases (Kolawole, 2006). One of them is Plukenetia conophora (African walnut). It is
generally assumed that the active constituents contributing to these protective effects are the phytochemicals, vitamins and minerals
(Okwu and Okeke, 2003).

The nutritional evaluation of some Nigerian wild seeds, Ganiyu and Mofoluso, (2004) reported the proximate, mineral, anti-nutrient
composition and zinc bioavailability of some Nigerian wild seeds including Tetracarpidium conophorum. Walnuts are considered to
be an herb in Traditional Chinese medicine. The bark is used in tea as laxative and chewed for toothache. It helps to prevent and
control high blood pressure. Much work has not been reported on the minerals, vitamins, amino acids, phytochemical compositions,
fatty acids and the chemical components in the root within the locality and state covered in this report. Therefore, the objective of this
work is to evaluate the mineral, vitamin and amino acids properties of Plukenetia conophora root in order to ascertain its possible
usefulness in the management of some diseases in Nigeria.

2. Materials and Methods
Fresh root sample of this plant (Plate 1) was collected from a cocoa farmland in Alagbayun farm Osu town, Surulere Local
Government Area of Ogbomoso, Oyo State, Nigeria. The root (Plate 2) was thoroughly washed, cut into small pieces to facilitate
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dryness, and air-dried under shade for thirty days. The dry sample was crushed into fine powder using wooden mortar and pestle and
stored in an air tight bottle prior to analysis.

2.1. Mineral Analysis

The AOAC, (1984) method was used for the determination of minerals in the test sample. Calcium, sodium, potassium, magnesium
were determined by flame photometric method while iron, zinc, manganese, copper and chromium were determined by atomic
absorption spectrophotometric method.

2.2. Vitamin Analysis

The composition of the water-soluble vitamins such as thiamine (B1), riboflavin (B2), niacin (B3), cyanocobalamin (B12) were
determined by the method of Okwu and Josiah (2006) While ascorbic acid (vitamin C) content was determined by the method of
AOAC(1984).

2.3. Amino Acids
Spectrophotometric method was used using ninhydrin Chemical Reaction. Ninhydrin combines with amino acids to form coloured
complexes, the intensity of whose colours depend on the amount of amino acid present according to the method of AOAC (1984).
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Plate 2: Root of Plukenetia c'or'féphor Iant
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3. Results and Discussion

The concentration of mineral elements in the root sample is reported in Table 1. The root contained appreciable amount of calcium,
magnesium, sodium, potassium, iron, manganese, zinc and copper. Calcium helps in regulation of muscle concentrations, transmit
nerve impulses and help in bone formation (Cataldo et al., 1999).

It is also necessary for the coagulation of blood, proper functioning of the heart and nervous system (Gbolahan, 2001). Magnesium
plays a major role in relaxing muscles along the airway to the lung thus allowing asthma patients to breathe easier (Appel, 1999).

Mineral Root (mg/kg)
Calcium 19625+0.10
Magnesium 1760.00+0.30
Manganese 51.00+0.22

Copper 15.01+0.01
Zinc 29.40+0.82
Iron 3275.00+0.02

Sodium 6300.00+0.02

Potassium 13437.00£0.3
Table 1: Mineral Compositions of the Root of Plukenetia conophora Plant
Values are means (xSD) of triplicate determinations

The value of manganese in the root was in agreement with the value reported (52.21 mg/g) by Effiong and Udo (2010) in the
conophor nut. Mangenese supports the immune system, regulates blood sugar levels and is involved in the production of energy and
cell reproduction. It works with vitamin K to support blood clothing. Working with the B-complex vitamins, manganese helps to
control the effects of stress. Birth defects can possibly result when an expectant mother does not get enough of this important element.
Manganese is also used in the management of diabetes (Ayoola et al., 2010). Deficiences of copper have been reported to cause
cardiovascular disorders as well as anaemia and disorders of the bone and nervous systems (Mielcarz et al., 1997). According to
Reddy and Love (1999), these essential elements are needed for growth, production of bones, teeth, hair, blood, nerves, skin, vitamins,
enzymes and hormones. The healthy function of nervous transmission, blood circulation, fluid regulation, cellular integrity, energy
production and muscle contraction are influenced by essential elements and too little of any essential element can lead to deficiency
disease and too much of any can be toxic (Schauss, 1995). Zinc play a valuable role in the management of diabetes, which results from
insulin malfunctioning (Okwu and Morah, 2004). The root contained 3275 mg/kg of iron which was higher than the value reported in
the seed by Tidjani et al (2010). Iron is said to be an important element in the diet of pregnant women, nursing mothers, infants,
convalescing patients and elderly to prevent anaemia and other related diseases (Oluyemi et al., 2006). Therefore, the root is a good
source of iron.

The vitamin composition of the root sample is as shown in Table 2. The root contained thiamine (B,), riboflavin (B,), niacin (B3) and
cyanocobalamin (Vitamin B,,). The vitamins, though in trace amount are very essential for the body metabolism. Niacin is active in
preventing the disease called pellagra.

Vitamin Root
B1(Thiamine) pg/100g 0.15+0.1
B2 (Riboflavin) pg/100g 0.08 +0.01
B3(Niacin) pg/100g 0.14 +0.01
B12(Cyanocobalamin) pg/100g 0.07+0.02
C(Ascorbic acid) mg/100g 2.63+£ 0.01
E(Tocopherol) pg/100g 0.64 +0.01

Table 2: Vitamin Compositions of the Root of Plukenetia conophora Plant
Values are means (xSD) of triplicate

The presence of Ascorbic acid (Vitamin C) in the root makes it useful in herbal medicine for the treatment of skin conditions,
including eczema, pruritus, psoriasis and parasitic skin conditions (D’ Amelio, 1999). Ascorbic acid can also be used for the treatment
of common cold and other diseases like prostate cancer (Okwu and Okeke, 2003; Okwu and Okwu, 2004). The presence of vitamin E
in the root may also supports its relevance in southern Nigeria ethnomedicine as a male fertility agent (Ajaiyeoba and Fadare, 2006).
The concentrations of essential amino acids can be seen in Table 3. The root contained all the essential amino acids that the body
needed except tryptophan and valine. While Table 4 shows the concentrations of non-essential amino acids.
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Parameter Root (9/100protein)
Hisidine 0.13+0.02
Trytophan 0.00
Leucine 1.08+0.01
Isoleucine 0.67+0.02
Lysine 1.65+0.05
Methionine 0.18+0.01
Enylalanine 0.15+0.03
Threonine 0.86+0.01
Valine 0.00

Table 3: Essential Amino Acids of the Root of Plukenetia conophora Plant
Values are means (xSD) of triplicate determinations

Parameter Root (9/100protein)
Glutamic acid 1.89+0.08
Cysteine 2.06x0.02
Tyrosine 0.68+0.03
Glycine 0.24+0.02
Serine 0.83+0.03
Proline 1.94+0.02
Asparagine 0.00
Pyrrolysine 0.00

Table 4: Non-Essential Amino Acids Compositions of the Root of Plukenetia conophora Plant
Values are means (xSD) of triplicate determinations.

The root contained most of the non essential amino acids except alanine, aspartic acid, omithine, asparagines and pyrrolysine.

4. Conclusion

The presence of phytochemical, vitamins and minerals contribute to treatment and prevention of diseases (Okwu and Okeke, 2003).
Especially, vitamins C, E, zinc and manganese that are used in fertility treatment. The study has provided some justification for the
folklore use of the plant in several communities for conditions such as asthma, cough, eczema, pruritis, rheumatism and arthritis. This
could also be used in the formulation of drugs (Pharmaceutical industries), cosmetics industries and herbal preparations.
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