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ABSTRACT

The present study was conducted to evaluate the nutritive value of raw and boiled Moringa (Moringa
oleifera) seeds for their possible usage as livestock feed ingredients. Fresh samples of Moringa seeds
were collected from Giwa market, Zaria, Kaduna State for chemical analysis. Chemical analyses were
carried out on the samples to determine their nutrient and anti-nutrient compositions. Results in the
proximate compositions of raw and boiled Moringa seeds showed that the dry matter content of raw
Moringa seeds was found to be 93.76, crude protein 26.83, ether extract 39.25, crude fibre 9.90, ash
4.84 and Nitrogen free extract 12.94%. While the boiled sample has a dry matter content of 97.68,
crude protein 32.10, ether extract 35.29, crude fibre 10.25, ash 6.45 and Nitrogen free extract 13.59%.
The anti-nutritional factors analysed were flavonoid, trypsin inhibitor activity (TIA), phytate, oxalate,
tannin, saponnin and alkaloid and the percentage reductions obtained were 25.58, 79.88, 69.57, 88.44,
70.81, 63.71 and 32.86% respectively. The oxalate content had the highest percentage reduction of
88.44% and flavonoid having the least the least value of 25.58%. The data obtained for proximate
analysis showed that both raw and boiled Moringa seeds were rich in nutrients and could serve as
potential alternative livestock feed ingredients. From the result of this study, it could be concluded
that the boiling of Moringa seeds for 60 minutes improved crude protein level and as well reduced the
anti-nutrients components of the seeds.
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INTRODUCTION

The use of unconventional feedstuff in animal feeds had been recommended (Adeola and Olukosi,
2008). One such class of comparable alternative is Moringa oleifera, a highly valued plant, distributed
in many countries of the tropics and subtropics (Mbikay, 2012). Moringa is a fast growing,
aesthetically pleasing tree. It is known by several names in different countries, but popularly called
drumstick tree for it pod that is used by drummers (Rajangam et al., 2001). In different parts of the
world, M. oleifera is known by divers name: among the Igbos, it is known as “Okwe Oyibo”, among
the Hausas, it is called “Zogale”, among the Yorubas, it is called “Ewe ile”, among the Fulani, it is
called “Gawara”, “Nuggekai” in Canada, “Murungai” in Tamil, “Mashinga Sanga” in Malayalan,
“Muringa” in Konkani (Peter and Philip, 2014).

Feeding Moringa oleifera based diets to monogastric animals is limited by the presence of anti-
nutritional factors, such as protease inhibitors, haemaglutinins, tannins and cyanogenic glycosides
(Ahaota et al., 2013). Heat treatment and other processing methods are able to eliminate portions of
anti-nutritional factors, such as trypsin inhibitor and lectins, although these components are not
completely purged (Kocher et al., 2003). However, there is a scarcity of information on the nutritive
value of Moringa seeds cultivated in Nigeria and for its inclusion in livestock feeds. Therefore, this
study was conducted to analyse the proximate composition and anti-nutritional factor profile of raw
and boiled Moringa oleifera seeds with an objective of addressing the shortage of conventional feed
source in Nigeria.

MATERIALS AND METHODS

The study was carried out in the Department of Animal Science, Ahmadu Bello University, Zaria,
Kaduna State, Nigeria. The town is located in the Northern Guinea Savannah zone of Nigeria, latitude
11° 9’ 14’° N and longitude 7° 38” 45°* E and at an altitude of 610mm above sea level (Ovimaps,
2015). Moringa seeds used for this research were sourced at Giwa market, Zaria, Kaduna State. The
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dry Moringa seeds were sorted, remove from the pods and cleaned. The quantity of seeds used were
weighed and then poured into a pot containing boiled water at 100°C. The sample was allowed to boil
for about 60 minutes, after which the water was drained out and the sample was spread in aluminium
metal trays to sun dry for 3 days (Edegbo, 2009). The boiling was done to minimize the anti-nutritive
factors that inhibit the digestion of plant proteins.

Proximate and Anti-Nutritional Factor Analysis

Samples of Moringa seeds were taken to Department of Animal Science Biochemical Laboratory for
proximate and anti-nutrients analyses. Proximate analysis was carried out using the standard method
described by A.O.A.C. (2005) and the analyses were done to obtain the nutrient composition (Dry
matter, Crude Protein, Ether Extract, Crude Fibre, Ash and Nitrogen Free Extract). While for the anti-
nutritional factors, phytic acids were determined using the procedure described by Sutardi and Buckle
(1985). Trypsin inhibitor activity (TIA) was determined according to the method of Kakade et al.
(1974) with the modification described by Liu and Markakis (1989). The tannin was determined using
the method of Earp et al. (1981). Oxalate was determined using the titration method while Saponin
was determined using the gravimetric method of A.O.A.C (2005).

RESULTS AND DICUSSION

Proximate composition of the raw and boiled Moringa seeds

The results of the proximate compositions of raw and boiled Moringa seeds are presented in Table 1.
The dry matter content of raw Moringa seeds was found to be 93.76, crude protein 26.83, ether extract
39.25, crude fibre 9.90, ash 4.84 and Nitrogen free extract 12.94%. While the boiled sample has a dry
matter content of 97.68, crude protein 32.10, ether extract 35.29, crude fibre 10.25, ash 6.45 and
Nitrogen free extract 13.59%. Higher nutrient values were observed for dry matter, crude protein,
crude fiber, ash and nitrogen free extract in the boiled Moringa sample when compared with the raw
sample except ether extract that was higher in the raw sample. The dry matter values of 93.76 and
97.68% observed for raw and boiled Moringa seeds respectively in this report were lower than the
findings of Edegbo (2009) who reported the dry matter of raw and boiled Moringa seed meal of 95.28
and 99.14% respectively. The variations observed might be due to the effect of the season in which
the studies were conducted. The observed dry matter content was an indication that the activity of the
microorganisms would be reduced and thereby increased the shelf life of the Moringa samples as
reported by these authors Adeyeye and Adejuyo (1994). The crude protein content of 26.83 and
32.10% obtained were similar to the report of Edegbo (2009) who reported 27.81 and 32.28% crude
protein for raw and boiled Moringa seeds respectively. However, the values in this work were lower
than the range of 33.30 to 40.31% reported for Moringa seeds (Foidl et al. 2001; Anhwange et al.
2004). The variations observed in this report and those of other reports on Moringa seeds could be due
to seed variety, environmental condition and laboratory methods of analyses. The ether extract values
of 39.25 and 35.29% in this finding were lower than the range of 41.58 to 43.69% reported by Edegbo
(2009), Foidl et al. (2001) and Anhwange et al. (2004). A decrease in fat content of the boiled
Moringa seeds might have been due to various physio-chemical changes in the seeds. Edegbo, (2009)
suggested that some oils were leached into the hot water used in the seeds treatment. The observed
crude fiber values of 9.90% and 10.25% were higher than those of 8.05 and 3.05% reported by
Edegbo (2009) and Anhwange et al. (2004) respectively. The ash content of 4.84 and 6.45% were
obtained from raw and boiled Moringa seeds respectively. The result suggested a high deposit of
mineral elements in the seeds. The Nitrogen free extract (NFE) content represents the carbohydrate
portion of the tested ingredient. It was observed that the NFE of the boiled seed was higher to what
was obtained for the raw seeds sample. The NFE values of 12.94 and 13.59% obtained from raw and
boiled Moringa seeds respectively, were lower when compared with the report of Council for
Scientific and Industrial Research (1962) and Edegbo (2009) who reported 16.63 and 16.40%
respectively. The observed variations in nitrogen free extra in the present study may be attributed to
differences in Agro climatic conditions or seed variety.

Anti-nutrient content of the raw and boiled Moringa seeds

The anti-nutrient factors and percentage reduction in raw and boiled Moringa seeds are presented in
Table 2. The anti-nutritional factors analysed were flavonoid, trypsin inhibitor activity (T1A), phytate,
oxalate, tannin, saponnin and alkaloid and the percentage reductions obtained were 25.58, 79.88,
69.57, 88.44, 70.81, 63.71 and 32.86% respectively. The oxalate content had the highest percentage
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reduction of 88.44% and flavonoid having the least the least value of 25.58%. These observations
showed that boiling significantly reduced the anti-nutrients components of Moringa seeds. The value
of 69.57, 70.81 and 79.88% reduction in phytase, tannin and trypsin inhibitor activity, respectively
obtained from the boiled Moringa seeds were comparable with the reduction of 68.33, 71.00 and
86.47% in phytase, tannin and trypsin inhibitor activity respectively as reported by Edegbo (2009) for
Moringa seeds boiled for 60 minutes at 100°C. The significant reduction in tannin, phytase and trypsin
inhibitor activity levels could be attributed to their solubility in the boiling water.

CONCLUSION

This study showed that both raw and boiled Moringa seeds were rich in nutrients and could serve as a
potential alternative livestock feed ingredient. From the result of this study, it could be concluded that
the boiling of Moringa seeds for 60 minutes improved crude protein level from 26.83 to 32.10% and
as well reduced the anti-nutrients components of the seeds. Thus, boiling enhanced the nutritional
quality of the seed and make it to be useful in formulations and fortifications of animal feeds.
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Table 1: Proximate Composition of raw and boiled Moringa seeds

Parameters % Composition %
Raw Boiled (60 mins)

Dry matter 93.76 97.68
Crude protein 26.83 32.10
Crude fibre 9.90 10.25
Ether Extract 39.25 35.29
Ash 4.84 6.45
Nitrogen free extract 12.94 13.59

Table 2: Anti-nutritional factors of raw and boiled Moringa seeds
Composition %

Anti-nutritional factors Raw Boiled (60 mins) % Reduction
Phytase (mg/100g) 18.67 5.69 69.57
Tannin (mg/100) 24.84 7.25 70.81
Trypsin (mg/100) 11.93 2.40 79.88
Oxalate (mg/100) 17.21 1.99 88.44
Saponin (%) 8.15 2.96 63.68
Alkaloid (%) 3.50 2.35 32.86
Flavonoid (%) 6.02 4.48 25.58
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