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Abstract

An experiment was conducted to determine the proximate and phytochemical compositions of Neem
(Azadirachta indica) plant leaves, seeds and stem bark. Fresh matured neem leaves, seeds and bark were
harvested, air dried and ground into meal. The meals were analyzed for their proximate and phytochemical
compositions. The stem bark and leaves had significantly (p<0.05) higher dry matter values than the seeds. The
leaf had significantly (p<0.05) higher crude protein and ash values than the bark and seed. Values for acid and
neutral detergent fibres, and acid detergent lignin were significantly (p<0.05) different among the samples with
the bark recording the highest followed by the leaves. The alkaloid, flavonoid, tannin and saponin values were
significantly (p<0.05) different from each plant part with the bark having the highest value followed by the leaf. It
is concluded that the high crude protein content of Neem leaf and the low phytochemical values of the seed and
leaf relative to the bark should be exploited as feed resources for ruminants.
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Introduction

Dry season nutritional stress is a major constraint and threat to sustainable production of ruminant
animal in Nigeria. This is because during this period most grasses and legumes dry up, hence the need to exploit
drought resistance forages to counter this incessant problem which has been recognized as a limiting factor to a
successful ruminant production enterprise. Neem is a common tropical multipurpose evergreen tree which is
extremely resilient to challenging environment and grows very rapidly with broad-spreading leaves. The different
parts of neem e.g. Leaf, seed, bark, flower, fruit and root are traditionally well known for their medicinal values.

Various biological activities and therapeutic potential (Brahmachari, 2004) of neem parts and are utilized
for a variety of purposes in industry, health and animal agriculture. Neem is regarded as a promising tree species
that can be utilized in various ways to benefit agricultural communities throughout the world (Tinghui et al., 2001).
It has been described as a promising potential feed ingredient with considerable attempts made at rendering it
suitable for livestock. This therefore can help in bridging the gap between supply and demands of the feeding
stuff during periods of scarcity.

Based on this traditional and other uses of Neem, this study was aimed at evaluating the chemical and
phytochemical constituents of Neem plant parts as feedstuff in ruminant production system.

Materials and Methods

Neem (Azadirachta indica) plant leaves, seeds and stem barks were harvested fresh from matured
neem trees at the Federal University of Agriculture, Abeokuta and its environs. The harvested plant parts were
washed, chopped into small pieces and air dried for 15 days in shades. The air dried plant parts were ground into
meal using a hammer mill. The meals were then sieved using 2mm sieve, bottled, labeled and stored for
proximate and phytochemical analysis. Six samples per plant part were analyzed for their proximate
compositions according to AOAC, (2000) and detergent fibre, acid detergent fibre and acid detergent lignin using
the methods of Van Soest ef al. (1991). Quantitative phytochemical compositions including percentage
composition of saponins, alkaloids, flavonoids, and tannins were determined as described by Harbone (1973)
and Sofowora (2008).

Data collected was subjected to one-way analysis of variance using SAS (1999) package and treatment
means was separated using Duncan multiple range test (Duncan, 1955).

Results and Discussion
The proximate composition and fibre fractions of parts of Azadiractha indica are presented in Table 1.
The bark and leaf had significantly (p < 0.05) higher DM values than the seed. There were significantly (p<0.05)
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differences in the crude protein contents of the samples with the leaf having the highest value followed by the
seed. The seed had significantly (p < 0.05) higher ether extract than the leaf and bark, while the value for the leaf
was higher (p < 0.05) than that of the bark. The leaf had a significantly (p<0.05) higher ash content than the seed
and bark. There were significant (p < 0.05) differences in the fibre contents with the bark having the highest
values followed by the leaf and seed, respectively. Values for alkaloid, flavonoid, tannin and saponin were
significantly (p < 0.05) different among the samples with the bark having the highest value followed by the leaf
and seed, respectively.

Table 1: Proximate and fibre fraction composition (%) of Azadiractha indica plant parts

Parameters Bark Leaves Seeds SEM
Dry matter 96.672 98.002 88.20° 1.83
Crude protein 7.20¢ 19.762 13.320 1.21
Ether extract 4.00¢ 7.33 9.972 1.19
Ash 9.67° 11.672 9.33° 0.52
Neutral detergent fibre 59.33a 56.67° 51.33¢ 1.62
Acid detergent fibre 40.632 37.33b 30.00¢ 1.43
Acid detergent lignin 11.332 7.67° 6.33° 0.44

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

The CP content of the leaf is in line with values of 17.5 and 20.9% reported by Bais et al. (2002) and
Ogbuewu et al., (2011). Ramana et al. (2000) reported lower CP content of 9.7%. Variations observed across
literature could be due the concentration of plant constituents which could vary from one geographical location to
another depending on the age of the plant, differences in topographical factors, varietal differences, and the
nutrient concentrations of the soil as well as processing methods. Norton (1994) reported that feeds with less
than 6% CP levels are unlikely to provide the minimum ammonia levels required for maximum microbial growth in
the rumen. The relatively high crude protein contents of the plant parts in this study is an indication that they
could supply the critical nutrients needed to enhance ruminal microbial growth and fermentation of feed
(Raghuvansi et al, 2007). The significantly higher ether extract and ash contents of the seed and leaf
respectively is expected and in line with reports in literature.

The bark had the highest neutral detergent fibre (NDF), acid detergent fibre (ADF) and acid detergent
lignin contents, followed by the leaf and the seed. Similar values for NDF and ADF have been reported for
tropical fodder trees (Ramana et al., 2000). The NDF concentration of the plant parts were below 60% which has
been reported as the threshold level of NDF in tropical plants beyond which feed intake of ruminants is affected
(Meissner et al., 1991). The low fibre content of the neem plant parts, tend to suggests it as a potential and
important source of readily fermentable carbohydrates in ruminant feed.

The phytochemical compositions (%) of different parts of neem plant are presented in Table 2. The plant
parts had significantly (p < 0.05) different phyto-chemical values. The bark had the highest alkaloids, flavonoids,
saponin, and tannin contents followed by the leaf and seed. The high saponin content of the bark compared to
the other plant parts strongly highlights its use in agriculture, industrial and various anti-microbial activities. The
flavonoids observed across the plant parts are noted to have antioxidant activity and protect cells against
oxidative damage (Willis et al., 1996). Flavonoids are one of the most popular secondary metabolites possessing
a variety of biological activities at nontoxic concentrations (Irshad et al., 2010).

Table 2: Phytochemical composition (%) of Azadiractha indica plant parts

Parameters Bark Leaves Seeds SEM
Alkaloid 2.582 1.24b 0.88¢ 0.26
Flavonoid 2.232 0.86° 0.22¢ 0.29
Tannin 2.43q 1.97° 1.74¢ 0.10
Saponin 2.992 2.150 1.99¢ 0.16

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

The phytochemical properties identified in Neem have been severally reported in other plants to play
important role in arresting disease pathogenesis and used traditionally as analgesic, antimicrobial and soothing
herbs (Olafimihan, 2004; Ganesh and Vennila, 2011). The concentrations of these compounds in neem plant
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parts as observed in this study are similar to what have been reported for other ligneous fodder species and
below the level that will depress feed intake in ruminants (Niranjan et al., 2008). Various neem components have
shown every indication of being safe to mammals in normal use (Manikandan et al., 2009).

Conclusion

The study reveals that neem plant parts vary in their chemical and phytochemical compositions. The
seeds had lower phytochemical values than leaves and bark. The leaf is high in crude protein seed and could be
a good source of nutritional supplement in the diet of ruminants. The presence of phytochemical constituents in
neem plant parts also confirms and supports the traditional use of neem plant in the management of various
diseases.
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