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ABSTRACT

The study examined the phytochemical and proximate constituents of the leaves of Pterocarpus
soyansii and Pterocarpus santalinoides grown in Abia State Nigeria. The result of the
phytochemicals indicates that the concentration of tannins (0.31+0.01) was higher in P. soyansii
than in P. santalinoides which contained (0.23+0.01). Pterocarpus santalinoides contained more
alkaloids (0.63%0.02), saponins (0.35+0.01), phenols (0.15+0.01), steroids (0.11+0.01) while P.
soyansii contained (0.41+0.01) of alkaloids, (0.24+0.01) of saponins, (0.15£0.01) of phenols and
(0.07+0.01) of steroids. Quantitative estimates of other phytochemicals showed that P.
santalinoides contained significantly higher concentration of flavonoids (0.74+0.01), phytic acid
(0.42+0.01), oxalates (0.38 0.01) and hydrogen cyanide (1.74+0.01) as compared to P. soyansii

which contained (0.49+0.01) of flavonoids, (0.34+0.01) of phytic acid, (0.27+0.01) of oxalates
and (1.01+0.01) of hydrogen cyanide. These substances may be responsible for the medicinal
and nutritional activities of the plants. The result of the proximate analysis clearly shows that
the leaves of both species of Pterocarpus have high nutritional value. Pterocarpus soyansii had
higher significant (p<0.05) concentration of moisture content (11.35+0.04), ash content
(9.46%0.02), crude fibre (11.52+0.01) and crude protein of (19.74+0.01) as compared to P.
santalinoides which contained moisture content (10.7440.02), ash content (7.83+0.052), crude
fibre (9.46+0.05) and crude protein (16.32+0.01).
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INTRODUCTION

Vegetables are generally succulent parts of plants grown in gardens and consumed as a side
dish with starchy staples (Guarino, 1995). Green leafy vegetables constitute an indispensable
constituent of human diet in Africa generally and West Africa in particular (Chima and Igyor,
2007). The genus Pterocarpus which is tropically and sub-tropically distributed belongs to the
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family Leguminosae. There are about 60 species of the genus of which 20 of these are found in
Africa in countries such as Nigeria, Cameroon, Sierra Leone and Equatorial Guinea. Fresh
vegetables are highly recommended in any diet virtually without quantitative restriction and
the roles of vegetables in maintenance of good health are well known (Osuagwe, 2008).The
leaves of Pterocarpus species, P. soyansii known as “Oha” (Ibo) and P. santalinoides known as
“Nturukpa” (Ibo) are used for soup making in the South Eastern part of Nigeria. Some tribes in
the Eastern and Southern Nigeria use the leaf extracts in the treatment of headaches, pains,
fever, convulsions, and respiratory disorders and as antimicrobial agents as similarly reported
for Sansevieria trifasciata (Ogukwe et al., 2004). In addition, green leafy vegetables are used in
the diets of postpartum women during which time it is claimed that they aid the contraction of
the uterus. It is therefore the objective of this work to determine and compare the
phytochemical and proximate composition of Pterocarpus soyansii Hams and Pterocarpus
santalinoides grown in Abia State of Nigeria.

MATERIALS AND METHODS

The fresh leaves of P. soyansii and P. santalinoides were collected from Item in Bende local
Government Area of Abia State Nigeria. Voucher specimens of the plants have been deposited
in Herbarium, Department of Plant Science and Biotechnology, Michael Okpara University of
Agriculture for further references. The species P. soyansii is locally called “oha” (Ibo), “asunje
“(Yoruba) and “alillibi rafii” (Hausa) while P. santalinoides is called “nturukpa” (lbo), “gbengbe”
(Yoruba) and “gunduru” (Hausa).

Qualitative Analysis Of Phytochemical P. Soyansii And P. Santalinoides Leaves

Phytochemical tests were carried out first to establish the presence or otherwise of some
specific phytochemicals. The leaves of Pterocarpus soyansii and Pterocarpus santanaloides
were screened for alkaloids, saponins, tannins, flavonoids, phenols, steroids, and cyanogenic
glycosides. The methods used and there corresponding inferences were described by Sofowara
(1993) and AOAC (2004)
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Table 1: The result of qualitative test for phytochemical analysis of Pterocarpus soyansii and
Pterocarpus santalinoides leaves

Species Phytochemicals  Test carried Observation Inference
Determined out
P. soyansii Saponins Frothing test Stable froth +
P.santalionoides emulsion +
P. soyansii phenols Ferric  chloride Greenish brown +
P.santalionoides test precipitate +
P. soyansiii Alkaloids Wagner Reddish brown +
P.santalionoides Dragendioff’s precipitate +
test
P. soyansii Flavonoids Sodium Yellow colour +
P.santalionoides hydroxide precipitate +
P. soyansii Tannins Acid test Redish brown +
P.santalionoides precipitate +
P. soyansii Cyanogenic Sodium picrate Yellow to reddish ++
P.santalionoides  glycosides test ++
P. soyansii Steroids Salkowskis test Red colour +
P.santalionoides interface +

+ = Present in small quantity
++ = Present in large quantity

Quantitative Determination of the Phytochemicals from Leaf samples

Alkaloids and saponins were determined according to the method of Obadoni and Ohuko,
(2001). Flavonoids were determined using the ethyl acetate precipitation method of (Bohm and
Kocipai, 1994). Tannin determination was by AOAC (2004) method while determination of
Phenols was by Follins method described by Pearson (1976). The steroid, phytic acid and
oxalate contents of the samples were determined using the method described by AOAC (2004).

Proximate Analysis of the leaf samples

Moisture and ash contents were determined using the furnace incineration method (Lee et al.,
2007; Ezeagu et al., 2011). Ash content was estimated by the method of Chavan et al. (2010).
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The dry matter, protein, fat and fibre contents of the samples were determined using standard
procedure of AOAC (2004).

Determination of carbohydrate

The carbohydrate contents were calculated by difference as the nitrogen free extract (NFE),
using method separately described by Pearson (1976) and James (1995).

Where: % NFE = 100 - % (a+b+c+d+e)

A=protein, B=fat, C=fibre, D=ash, E= moisture

DATA ANALYSIS

All data collected were subjected to T-test analysis using Statistical Package for Social Sciences
SPSS, Inc.15.0 software

RESULTS

The result of the quantitative phytochemical analysis of Pterocarpus soyansii and Pterocarpus
santalinoides leaves is summarized in table 2. The results revealed the presence of
phytochemicals such as alkaloids, saponins, tannins, flavonoids, steroids, hydrogen cyanide,
oxalates and phytic acid as well as the proximate composition such as crude fiber, ash, crude
protein, carbohydrate. The result of the phytochemicals indicates that the concentration of
tannins (0.31+0.01) was higher in P. soyansii than in P. santalinoides which contained
(0.23+0.01). Pterocarpus santalinoides contained more alkaloids (0.63+0.02), saponins
(0.35+0.01), phenols (0.15+0.01), steroids (0.11+0.01) while P. soyansii contained (0.41+0.01) of
alkaloids, (0.24+0.01) of saponins, (0.15+0.01) of phenols and (0.07+£0.01) of steroids.
Quantitative estimates of other phytochemicals showed that P. santalinoides contained
significantly higher concentration of flavonoids (0.74+0.01), phytic acid (0.42+0.01), oxalates
(0.38 0.01) and hydrogen cyanide (1.74+0.01) as compared to P. soyansii which contained

(0.49+0.01) of flavonoids, (0.34+0.01) of phytic acid, (0.27+0.01) of oxalates and (1.01+0.01) of
hydrogen cyanide. The result of proximate analysis of Pterocarpus soyansii and Pterocarpus
santalinoides is presented in table 3. The result of phytochemical analysis shows that with the
exception of tannins which has a significant (p<0.05) higher value of (0.31+0.006) in
Pterocarpus soyansii, all the other phytochemicals such as saponins (0.35+0.010), phenols
(0.15+0.010), steroids (0.11+0.010), are higher in Pterocarpus santalinoides. The result of the
proximate analysis clearly shows that the leaves of both species of Pterocarpus have high
nutritional value. Pterocarpus soyansii had higher significant (p<0.05) concentration of moisture
content (11.35+0.04), ash content (9.46+0.02), crude fibre (11.52+0.01) and crude protein of
(19.74+0.01) as compared to P. santalinoides which contained moisture content (10.74+0.02),
ash content (7.83+0.052), crude fibre (9.46+0.05) and crude protein (16.32+0.01). Other
estimates of the nutritional constituents show that P. santalinoides contained higher amount of
dry matter (89.26+0.02), ether extract (4.25+0.01) and carbohydrate (51.37+0.05) while P.
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soyansii had (88.65+0.04) of dry matter, (3.27+0.01) of ether extract and (44.66+0.06) of
carbohydrate.

Table3: Result of quantitative analysis of P. soyansii and P. santalinoides leaves

Phytochemical P. soyansii P. santalinoides
Alkaloids 0.41°+0.01 0.63%+0.02
Flavonoids 0.49°+0.01 0.74°+0.01
Saponins 0.24°+0.00 0.35°+0.01
Phenols 0.08°+0.01 0.15°+0.01
Steroids 0.07°+0.01 0.11%+0.01
Tannins 0.31°+0.01 0.23°+0.01
Hydrogen cyanide 1.01°+0.01 1.74°+0.01
Oxalates 0.27°+0.01 0.38%+0.01
Phytic acid 0.34°+0.01 0.42°+0.01

*® Means in the same row with different superscripts are significantly different (P < 0.05)

Table 3: Result of proximate composition of P. soyansii and P. santalinoides leaves

Proximate P.soyansii P santalinoides
Moisture content  11.35°%0.04 10.74"10.02
Dry matter 88.65°+0.04 89.26°+0.02
Ash 9.46%+0.02 7.83°+0.02

Crude fibre 11.52°+0.01 9.46"+0.05

Crude protein 19.74°+0.06 16.32°+0.01
Ether extract 3.27°+0.01 4.25%+0.06
Carbohydrate 44.66°+0.06 51.37°+0.05

*® Means in the same row with different superscripts are significantly different (P < 0.05)

DISCUSION

The results indicate that some of the phytochemical and nutritive constituents vary (p<0.05)
significantly. Various studies have shown that saponins although non toxic can generate
adverse physiological responses in animals that consumes them. They exhibited growth
inhibition against a variety of cells making them have anti-inflammatory and anti cancer
properties. They also show tumor inhibiting activity on animals.

Tannins exhibited antimicrobial activities by iron deprivation, hydrogen bonding or specific
interactions with vital protein interaction. Leaves that have tannins are used for the treatment
of intestinal disorders such as diarrhea and dysentery (Akindahunsi and Salawu, 2005). Tannins
have astringent properties, hasten the healing of wounds and inflamed mucous membranes.
Phenols protect plants from predators and pathogens. They produce poisons that protect the
plants. The presence of phenolic compounds in the plants indicates that these plants may be
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anti-microbial agents. Phenols are used to eliminate bacteria and also used as poisons to burn
up parasites (Sofowora, 1993).

Steroidal compounds are of importance and interest in pharmacy due to their relationship with
such compounds as sex hormones. Sterols are used to lower cholesterol (Edeoga et al., 2005).
Flavonoids have been shown to have antibacterial, anti-inflammatory, anti allergic and anti
tumour and protect organisms from free radicals attack. Flavonoids, are potent water-soluble
antioxidants and free radical scavengers, which prevent oxidative cell damage and have strong
anticancer activity. (Flavonoids in intestinal tract lower the risk of heart disease (Okwu, 2004).
This may be the reason for the use of the two Pterocarpus species in the treatment of intestinal
trouble when consumed in soup.

Apart from saponins, other secondary metabolite constituents of P. soyansii and P.
santalinoides detected include the alkaloids and flavonoids. Pure isolated alkaloids and their
synthetic derivatives are used as basic medicinal agents for their analgesic, antispasmodic and
bactericidal effects (Stray, 1998; Okwu and Okwu, 2004).

The low phytate level may not cause adverse effect on digestibility as when present in high
level (Nwokolo and Bragg, 1977). Phytic acid may lower the incidence of colonic cancer and
protect against other inflammatory bowel disease. The oxalate content of the leaves of
Pterocarpus soyansii and Pterocarpus santalinoids which is (0.27+0.01) and (0.380+0.10)
respectively is very much lower than those reported by Oke (1996). Thus, it is unlikely to pose
toxicity problems to man since they are much below the toxic levels of 2-5g stated by Edeoga et
al (2005). Excess consumption of oxalic acid can cause corrosive gastro enteritis (Eastwood,
1986). Hydrogen cyanide (HCN) controls cardiac and neuronal rhythm city. It also controls
epilepsy and neuropathic pain (Akpanyung et al., 1995). Alkaloids are mainly blended from
amino acids and also protect the plant from herbivorous animals and may also be useful
pharamacologically.

The result obtained from proximate analysis of the leaves of Pterocarpus soyansii and
Pterocarpus santalinoides shows that they can be ranked as carbohydrate rich leaves due to
their relatively high carbohydrate content when compared with the other components of the
leaves. The low moisture content of the leaves would hinder the growth of microorganism and
storage life would be high (Adeyeye and Ayejugo, 1994). The crude protein content of the
leaves of Pterocarpus soyansii and Pterocarpus santalinoides are (19.74%) and (16.32%)
respectively but they are relatively low when compared with cassava leaves (24.88%) piper
guinensis (29.78%) and Talinum triangulare (31.00%) as reported by Akindahunsi and Salawu
(2005). The values for ash content of the leaves Pterocarpus soyansiii (9.46%) and Pterocarpus
santalinoides (7.83%). The ash content of the leaves is lower than that of some leafy vegetables
commonly consumed in Nigeria such as Talinum triangulare. The value of the ether extracts
(crude fat) for the leaves of the two Pterocarpus species studied were moderate when
compared to those of Talinum triangulare 5.90, Amaranthus hybridus (4.80%) (Akindahunsi and
Salawu, 2005). Dietary fat functions in the increase of palatability of food by absorbing and
retaining flavours. A diet providing 1- 2% of its caloric of energy as fat is said to be sufficient to
human beings as excess fat consumption is implicated in certain cardiovascular disorders such
as cancer and aging (Antia et al.,2006). The fat content of 3.27 and 4.25 in the dried leaves of P.
soyansii and P. santalinoides is very low compared to those of calabash seed (43%) (Ekuagbere,
2007) and groundnut (43%) (Apata and Ologhobo, 1994). The leaves of P. soyansii could still be
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grouped under oil rich plant food and therefore could be used as source of oil for industrial and
domestic purposes. P. soyansii and P. santalinoides have 11.5% and 9.46% crude fibre which is
higher compared to the 2.8% in gourd seed (Ogungbenle, 2006), 4.28% soybean (Akintayo et al.
2002) and 2.53% calabash seed (Ekuagbere, 2007). It suggests that P. soyansii leaves would
provide high dietary fibre in the diet.

P. soyansii and P. santalinoides are good sources of vegetable protein having a protein content
of 19.4% and 16.32% respectively. This value was higher than that (3.3%) recorded by the USDA
Nutrient Database for Standard Reference (Hall, 1998). Their protein content makes their
leaves suitable for consumption, as a necessity for body development. The protein value of P.
soyansii and P. santalinoides as observed in this study confers on them the advantage as a rich
source of vegetable protein over some vegetables such as raw cocoyam leaf (3.4%), cooked
cocoyam leaf (2.1%), Amaranthus (6.1%) and Moringa oleifera (4.2%) as reported by Adepoju
et al. (2006). However the study contradicts the the report Chima and Igyor (2007) recorded
who recorded lower protein values for “Oha” (2.0%) The carbohydrate content of P. soyansii
and P. santalinoides (44.66% and 51.37%) are high and compares well with of Amaranthus
hybridus (52.18%) (Akubugwo et al., 2007). Carbohydrates are essential nutrients required for
adequate diet.

The result also revealed that P. soyansii and P. santalinoides have a low moisture content of
11.35% and 10.74 % respectively. Moisture content is an index of water activity of many foods.
The observed value implies that P. soyansii and P. santalinoides may have a long shelf life since
microorganisms that cause spoilage does not thrive in foods having low moisture content.

The low moisture content of Ohal1.35% and that of Nturukpa 10.74% is not consistent with
the report of Ekumankama (2008) who observed a high moisture value for vegetables like Oha
(83.75%), Nturukpa (80.75%).

P. soyansii and P. santalinoides have also been recognized as an excellent source of fiber, which
is an important consideration for people who suffer from elevated cholesterol levels and in
helping to cleanse the colon (Zhao et al., 2007). A number of studies have indicated that
components of plants such as dietary fiber have beneficial effects in lowering blood cholesterol
levels aside from the decreased intake of saturated fat and cholesterol that occurs with high
intakes of plant foods (Ekumankama, 2008). Fibre cleanses the digestive tract, by removing
potential carcinogens from the body and prevents the absorption of excess cholesterol (Smith,
1985). Finally fiber binds to cancer-causing chemicals, keeping them away from the cells lining
the colon, providing yet another line of protection from colon cancer (Ensminger and
Ensminger, 1996).

CONCLUSION

The results of the quantitative phytochemical study of the leaves of P. soyansii and P.
santalinoides showed the presence of alkaloids, tannins, steroids, saponins, phenols and
flavonoids. The extensive study of these phytochemicals and establishment of good correlation
among the plant phytochemicals is essential for ensuring efficiency and quality of the herbal
medicine. The result of the proximate analysis clearly shows that the leaves of both species of
Pterocarpus have high nutritional value. Their leaves are used for soup making in the south
eastern part of Nigeria. Some tribes in the Eastern and Southern Nigeria use the leaf extracts
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from P. soyansii and P. santalinoides in the treatment of headaches, pains, fever, convulsions,
and respiratory disorders. However, adequate and proper care of these vegetables during
processing and storage will ensure the conservation of their usefulness.
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