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This study was conducted to determine and compare the nutritional value of plant partsof
neem as supplementary feedin ruminant production systems. Fresh matured leaves, seeds
and bark of Neem (Azadirachta indica) were collected, air dried and analyzed for chemical
and phytochemical constituents namely saponins, alkaloids, flavonoids and tannins as well
as in vitro gas production and Dry matter digestibility. Results showed that the proximate
and fibre fractions composition as well as the concentration of phytochemicals differed (P <
0.05) across plant parts with a tolerable range of values that could supply critical nutrients
needed to enhance ruminal microbial growth and fermentation. Crude protein contents were
highest in leaves (19.76%) with bark having the least values (7.20%), while fibre fractions
and phytochemical constituents were highest in bark with least values observed in seeds.
Kinetics of gas production differed (P < 0.05) among plant parts with the leaves showing a
shorter lag time and higher rate of fermentation. Gas production of neem plant parts
increased (P<0.05) with increasing incubation time, with the highest and the lowest values
observed in the leaves and bark, respectively. In vitro Dry matter digestibility (IVDMD)
differed (P < 0.05) within neem plant partsranging from 20.00 in bark to 28.00% in leaves.
Methane (mL/200 mg DM) production also differed (P < 0.05) and ranged from 10.40 in bark
to 26.00 in leaves, following the same trend as IVDMD. Neem plant partswere concluded to
exhibit considerable potential that could be exploited as a good source of nutritional
supplement in the diet of ruminants. This could help in alleviating the dry season feed
shortages experienced by ruminants in most tropical countries.
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Introduction
In the tropics, the bulk of the feed available
to ruminant animals are cheaply sourced
from the tree fodders and grass forage
which play a significant role in ruminant
production in all agro-ecological zones of
tropical Africa (Bamikole, 2003; Fasae

, 2010).These plants are relatively stable
in their nutritive value throughout the year
and , therefo re , make impor tant
contribution to the quality of feed utilized
by ruminants (Shiawoya and Tsado, 2011).
The use of fodder trees, shrubs and legumes
are proven to be good feed resources for
ruminants and has been demonstrated as a
technical solution for areas facing serious
nutrient shortages (Salem and Smith,
2008).

et
al.

Neem is a common tropical multipurpose
evergreen tree that grows very rapidly
(Mridha and Al-Suhaibani, 2014). The
quality of Neem trees which are extremely
resilient to challenging environment and
have broad-spreading leaves, that can drop
quickly in a drought so as to protect the rest
of the trees makes the plant a potential
feedstuff to ruminant livestock production
in most tropical ecosystems where forage
availability and quality decline drastically
as a result of seasonal fluctuation. The
different parts of neem e.g. leaf, seed, bark,
flower, fruit and root are traditionally well
known for its medicinal value, showing
various biological activities and therapeutic
potential (Brahmachari, 2004) and are
utilized for variety of purposes in animal
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agriculture.
Neem is regarded as a promising tree
species that can be utilized in various ways
to benefit agricultural communities
throughout the world (Tinghui 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 , this study
was aimed at evaluating the chemical and
phytochemical constituents of Neem plant
parts as supplementary feedstuff in
ruminant production system.

Neem ) plant parts were
obtained from fresh undamaged matured
leaves, seeds and stem bark fromand
around the Federal University of
Agriculture, Abeokuta, Nigeria.Samples of
tenof each different neem plant partswere
collected during the dry season in the
month of December, 2016 and were washed
to remove any traces of soil particles and
other dirt, chopped in to small pieces and air
dried for 15 days in shade.

The samples were ground using a hammer
mill and sieved to get fine powder, bottled,
labeled and analysed for proximate
composition (AOAC, 2000). Crude protein
content was determined by Kjeldahl
method and ether extract using the Soxhlet
apparatus. The fibre fractions namely
neutral detergent fibre, acid detergent fibre
and acid detergent lignin were determined
using the methods of Van Soest .,
(1991). Quantitative phytochemical
compositions including percentage
composition of saponins, alkaloids,
flavonoids, and tannins of the plant parts
were determined as described by Harbone

et al.,

Azadirachta indica

(Azadirachtaindica

et al

Materials and methods
Collection of samples

Chemical analyses

(1973) and Sofowora (2008).

gas production was determined
following the procedure of Menke and
Steingass (1998) and the

evaluated following the
method described by Fievez (2005)

All the data obtained was subjected to one-
way analysis of variance using (SAS
Institute software, 1999). Statistical test
was performed on level of nutritional
content of both leaves, seeds and barks of
neem, comparison between the level of
nutritional content were done using Duncan
multiple range test (Duncan, 1955).

The proximate composition and fibre
fractions (%) of different parts of

are presented in Table 1.
The DM values ranged from 88.20% in the
seed to 98.00% in the leaf. The leaf had the
highest (P < 0.05) crude protein (CP)
content of 19.76% with the bark having the
least value of 7.20%. Neem leaf CP
concentrations between 9.7% and 20.9%
have been reported (Ramana . 2000;
Bais , 2002; Ogbuewu ., 2011).
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,
the nutrient concentrations of the soil as
well as processing methods. The range of
CP values observed across neem plant parts
in this study could however enhance intake
of these plant parts by ruminants as they
could supply critical nutrients needed to
enhance ruminal microbial growth and
fermentation of feed (Raghuvansi
2007). In general, all the plant parts had a
CP concentration more than 7% which
indicates their great nutritive value in terms
of CP. Norton (1994) reported that feeds
with less than 6% CP levels are unlikely to

In vitro gas production

Statistical analysis

In vitro

et.al

Azadiractha indica

et al
et al. et al

et al.,

post incubation
parameters

Results and discussion
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provide the minimum ammonia levels required for maximum microbial growth in
the rumen.

Table 1: Proximate and fibre fraction composition (%) of Azadiractha indica plant parts
Parameters Bark Leaves Seeds SEM
Dry matter 96.67a 98.00a 88.20b 1.83
Crude protein 7.20c 19.76a 13.32b 1.21
Ether extract 4.00c 7.33b 9.97a 1.19
Ash 9.67b 11.67a 9.33b 0.52
Neutral detergent fibre 59.33a 56.67b 51.33c 1.62
Acid detergent fibre 40.63a 37.33b 30.00c 1.43
Acid detergent lignin 11.33a 7.67b 6.33b 0.44

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

The ether extract (EE) values which
represented the crude fat content was
significantly different (P <0.05) among the
different plant parts with Neem seeds and
leaves being richer in fat compared to the
bark. The EE values recorded for the
different plant parts however showed that
they contained adequate crude fat to satisfy
the energy requirement of ruminant animals
for productive purposes. Feedstuffs having
crude fat value of 1-2% have been found
sufficient to maintain good health by
reducing risk of diseases and aging caused
by its excess consumption (Sodamade,
2013).
Also, there were variations (P < 0.05)
observed in the fibre fractions composition
of different parts of Neem. The bark had the
highest value (59.33%) for neutral
detergent fibre (NDF) with least values in
seed (51.33%), while the acid detergent
fibre (ADF) recorded the highest and
lowest values of 40.63% and 30.00% for
bark and seeds, respectively. Similar values
for NDF andADF levels have been reported
for tropical fodder trees (Ramana
2000; Kumar and Sharma, 2003).
The NDF concentration of the plant parts
were below 60% which has been reported

et al.,

Table 2: Phytochemical composition (%) of Azadiractha indica plant parts
Parameters Bark Leaves Seeds SEM
Alkaloid 2.58a 1.24b 0.88c 0.26
Flavonoid 2.23a 0.86b 0.22c 0.29
Tannin 2.43a 1.97b 1.74c 0.10
Saponin 2.99a 2.15b 1.99c 0.16

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

as the threshold level of NDF in tropical
plants beyond which feed intake of
ruminants is affected (Meissner
1991).The NDF is the best indicator to
predict fodder quality as it is related to the
intake potential of the fodder and energy
value. The low fibre content of neem,
suggests it as a potential and important
s o u r c e o f r e a d i l y f e r m e n t a b l e
carbohydrates in ruminant feed. However,
the high significant level ofADL in the bark
in comparison to leaves and seeds is in
consistent with the reports of Chaves
(2012) that, lignin is more present in high
proportion in stem than leaves.
The phytochemical composition (%) of
different plant parts of neem are presented
in Table 2. The qualitative screening
revealed the presence of alkaloids,
flavonoids, saponin, and tannin in all parts
investigated but in varying quantities and
these constituents have been found and
known to have anti-protozoal and anti-
bacterial activities (Anyanwu and Dawet,
2005).
Neem bark in comparison with the other
parts of the plant had greater (P < 0.05)
percentage of these constituents closely
followed by the leaves and seeds having
lower percentages.

et al.,

et al.
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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 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 2008).
Moreover, Azadirachtin extracts from the
seeds, leaves and bark of the Neem tree has
however been reported, though that was not
carried out in this study. Azadirachtin have
been found to possess strong biological
activities against insect pests, acting as an
insect repellent, inhibiting them from
feeding, thus disrupting their growth,
metamorphosis and reproduction, but with
very low toxicity to mammals and the
environment (Makeri 2007).

et al.,

et al.,

The gas production for the different
parts of Neem at different incubation
periods is present in Figure 1.Gas
production of plant parts increased
(P<0.05) with increasing incubation time.
The highest gas production was observed in
the leaves with the bark showing the lowest
gas production during all the incubation
times. Meanwhile, the low gas production
in bark may be related with its high fibre
contents (Delgado 2007). It is well
documented that the nutrient contents of
feeds affect their potential production of
gas quantity and level of gas produced
tends to decrease or increase with changing
chemical content of feeds (Abdulrazak

., 2000). The range of values of gas
produced by Neem plant parts in this study
showed that the leaves and seeds are good
source of fermentable substrate capable of
contributing to ruminant feed resource
while the bark could be regarded as
roughages with little nutritional value.

in vitro

et al.

et
al

Moreover, the values obtained in the
present study for gas production
were slightly lower to those reported for
tropical browses which could be
attributable to the presence of secondary
metabolites in Neem. Feedstuffs that are
inherent with certain anti-nutritive factors
and secondary metabolites have been
reported to be affected by the amount of gas
produced during fermentation, depending

in vitro
on the nature and level of fibre (Babayemi

2004) and potency of the rumen
liquor for incubation. It is possible to attain
potential gas production of feedstuff if the
donor animal from which rumen liquor for
incubation was collected got the nutrient
requirement met. Generally, gas production
is a function of and a mirror of degradable
carbohydrate and therefore, the amount
depends on the nature of the carbohydrates

et al.,
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(Blummel and Becker, 1997).
Table 3 shows the gas production kinetics
and some post-incubation parameters of

plant parts. Dry
matter digestibility (IVDMD) differed (P <
0.05) within neem plant parts. Methane
(mL/200 mgDM) production also differed
(P < 0.05) and ranged from 10.40 in bark to
26.00 in leaves, following the same trend as
IVDMD. This finding corroborates earlier

Azadiractha indica In vitro

reports that feedstuffs which have higher
gas production and IVDMD tend to have
higher methane production per gram DM
incubated (Jayanegara 2011).
Methane production indicates an energy
loss to the ruminant and many tropical
feedstuffs have been implicated to increase
methanogenesis as an integrated part of
carbohydrate metabolism (Demeyer and
Van Nevel, 1975).

et al.,

Table 3: Post incubation parameters and gas production kinetics of Azadiractha indica plant parts
Parameters Bark Leaves Seeds SEM

Dry Matter Digestibility (%) 20.00 28.00 24.00 1.00
Methane (mL/200mgDM) 10.40c 23.60a 13.60b 1.55
b (mL/200mgDM) 14.39b 16.12b 37.14a 3.28
c (mL/hr) 0.05b 0.65a 0.07b 0.09
Lag time(hour) 2.80 1.55 1.92 0.26

abcMeans in the same row with the same superscripts are significantly different (P<0.05)
b: asymptotic gas production (mL/0.5gDM); c: rate of gas production (/hour)

All the plant parts significantly affected
(P<0.01) the gas production parameters (b,
c and lag time). The gas production from
insoluble fraction, b (mL/200mg DM) was
between 14.39 and 37.14, the rate of gas
production, c was between 0.05 and 0.65
while the lag time (hours) was between 1.55
and 2.80. Moreover, the leaves of neem
induced a faster fermentation as the lag time
disappeared with a higher rate of gas
production, which is in consonance with
earlier reports that the shorter the lag time,
the faster rate of fermentation (Bueno
1999; Li 2015). Lag time is an
indicative of the time taken for microbes to
adhere themselves to the substrates, which
is a pre-condition for digestion to proceed.
The higher extent of gas production and rate
of degradation of neem leaves in
comparison with other plant parts suggests
that rumen microbes were able to utilize the
feed better probably due to a higher content
of fermentable nutrients.

In conclusion, the study reveals that neem
plant parts are highly digestible and contain
high concentrations of crude protein and

Conclusion

et al.,
et al.,

low cell wall contents that could make it a
good source of nutritional supplement in the
diet of ruminants thereby minimizing
nutrient deficiencies faced by ruminants
grazing animals especially during the rainy
season. The presence of phytochemical
constituents namely saponins, alkaloids,
flavonoids, and tannins in these plant parts
also confirm and support the traditional use
of neem plant in the management of various
diseases.

Chemical composition,
phenolic concentration and in vitro
gas production characteristics of
selected acacia fruits and leaves.

13 (7):
935-940.
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phytochemical screening of
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for bioactivity in rodents.
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