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ABSTRACT
A study was conducted to evaluate the chemical composition of Sandocrium kotjape, Andropogon gayanus,
Malosma laurina, Commelina benghalensis and Manihot esculenta. The resulting products were collected, sun-
dried and kept in a polythene bag for further investigation. Samples were investigated for proximate composition
and crude fibre fractions. Results obtained showed that there were significant differences in proximate
composition with crude protein (CP) ranging from 9.74 in Malosma laurina to 22.43% in Manihot esculenta.
The content of the neutral detergent fibre (NDF) differed significantly (P<0.05) with values ranging from 64.97
in Sandocrium kotjape to 73.22% in Andropogon gayanus. Significant (P<0.05) highest value of 28.40% was
obtained for cellulose in Commelina benghalensis. The study concluded that the selected plants evaluated had
high crude protein contents which would make them good protein supplement to poor quality feeds particularly
during periods of feed scarcity.
Keywords: Chemical composition Forages, Nutrition, Proximate composition, Ruminants.

INTRODUCTION
Ruminants are important sources of animal protein where they contribute to the cultural and socio-economic life
of people (Adebayo et al., 2017). The potentials of forage plants as alternative fodder resources in ruminant
nutrition have attracted the attention of researchers’ worldwide. Several indigenous and exotic browse species
have been investigated and evaluated for inclusion in ruminant feeding systems in Nigeria (Fadiyimu et al.,
2011). Forage quality and availability vary greatly from season to season which however, affect the output of the
animals. One possible way to mitigate this challenge and maintain production in the tropics is to introduce
unconventional feeds which cannot be consumed by man but can be converted by ruminants into desirable
human food. This will go a long way in reducing the cost of production without a decrease in productivity as
there is no competition between man and livestock for unconventional feedstuffs (Odeyinka, 2001). This study
was undertaken to determine the chemical composition Sandocrium kotjape, Andropogon gayanus, Malosma
laurina, Commelina benghalensis and Manihot esculenta.

MATERIALS AND METHODS
Experimental site: The experiment was carried out in the premises of Yaba College of Technology, Epe Campus,
Lagos State. It is situated at latitude 6.58oN and longitude 3.98oE. It is 42m above the sea level along Epe Ijebu-
ode road on km 16. Epe lies in lowland rain forest vegetation zone within the savanna agro-ecological zone of
Southwest Nigeria (Google earth, 2020).
Sample collection and preparation: Five native forage species Sandocrium kotjape, Andropogon gayanus,
Malosma laurina, Commelina benghalensis and Manihot esculenta were used for the study. The fresh samples of
the forage species were collected after being identified as the major consumable plants by sheep and goats in the
area by a botanist. The plants were collected from different mature plants within the premises of Yaba College of
Technology Epe campus. Laboratory analysis was carried out at Biological laboratory, Federal university of
Agriculture, Abeokuta, South- West, Nigeria. A portion of the harvested samples was weighed and oven-dried at
650 C for 72hours, ground through a 1 mm screen and stored in a polythene bag prior to chemical analysis.
Chemical analysis procedure: Chemical composition (CP, CF, EE, Ash and NFE) of the plant sample was
determined according to AOAC 2005 protocol. Neutral detergent fibre (NDF), Acid detergent lignin (ADL) and
acid detergent fibre (ADF) were determined according to the procedure of Van Soest et al., (1991). Cellulose
and hemicellulose were derived from NDF, ADF and ADL by simple calculation as follows: Hemicellulose =
NDF – ADF, Cellulose = ADF – ADL, where NDF= Neutral detergent fibre, ADF= Acid detergent fibre and
ADL= Acid detergent lignin.
Statistical analysis and experimental model: Data collected were subjected to one way analysis of variance
and significant differences among means were compared using Duncan Multiple Range test (SAS, 2005)

Yij =µ + Ti + Ɛij

Where, Yij =Observed value of dependent variable, µ =Population mean
Ti = Mean effect of selected browse plants, Ɛij = Random residual error
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RESULTS AND DISCUSSION
Table 1: Proximate composition (%) of the selected plant
Plant DM CP EE ASH CF OM NFE
Sandocrium kotjape 92.55b 14.96c 3.28a 7.70d 29.17d 92.29b 44.89b

Andropogon gayanus 91.85d 10.46d 2.51c 11.46c 38.33a 88.54c 37.25c

Malosma laurina 91.11c 9.74e 3.13ab 6.49e 25.45e 93.51a 55.20a

Commelina benghalensis 92.40b 18.03b 2.95b 22.23a 31.11c 77.77e 25.69e

Manihot esculenta 92.89a 22.43a 2.35c 14.93b 33.32b 85.07d 26.98d

SEM 0.05 0.07 0.09 0.04 0.07 0.04 1.01
P value 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001
a,b,c,d,e means along the same column with different superscripts are significantly different (P<0.05)
SEM= Standard error of mean DM= Dry matter CP= Crude protein EE= Ether extract ASH= Ash CF= Crude fibre OM= Organic matter
NFE= Nitrogen free extract

Table 2: Fibre fraction (%) of the selected plants
Plant NDF ADF ADL Cellulose Hemicellulose

Sandocrium kotjape 64.97e 48.73e 22.21e 26.52d 16.24c

Andropogon gayanus 73.22a 54.07a 27.31a 26.76c 19.15b

Malosma laurina 70.30c 50.48d 23.03d 27.45b 19.82a

Commelina benghalensis 70.80b 51.97b 23.57c 28.40a 18.83b

Manihot esculenta 69.64d 50.72c 24.99b 25.73e 18.92b

SEM 0.10 0.07 0.05 0.01 0.16

P value 0.0001 0.0001 0.0001 0.0001 0.0001
a,b,c,d,e means along the same column with different superscripts are significantly different (P<0.05)
SEM= Standard error of mean NDF= Neutral detergent fibre ADF= Acid detergent fibre ADL= Acid detergent lignin

The results of the proximate composition shown in Table 1 revealed that there was significant (P<0.05) variation
in the parameters measured. The dry matter (DM) ranged from 91.11% to 92.89% in Malosma laurina and
Manihot esculenta respectively. The highest crude protein (CP) content (22.43%) in all the selected forages was
observed in Manihot esculenta while the least value (9.74%) was observed in Malosma laurina. Crude fibre (CF)
was significantly varied from 25.45% to 38.33% in Malosma laurina and Andropogon gayanus respectively.
Ash content in Commelina benghalensis (22.23%) was (P<0.05) higher when compared to other plants.
Sandocrium kotjape had the highest value (3.28%) of Ether extract (EE) while the least value (2.35%) was
observed in Manihot esculenta. Organic matter (OM) (93.51%) was higher in Malosma laurina when compared
to other forages.
The range of dry matter (91.85 – 92.89%) obtained for browse plants in this study was higher than the range
(85.70 – 91.50%) reported by Adebayo et al., 2019 for some air-dried plants. The range of crude protein
obtained for all the forages (9.74-22.43%) used in this study was far above 8% crude protein required to satisfy
the maintenance of ruminants (Norton, 2003). The range of crude protein observed was also above the minimum
level required by rumen microorganisms to provide sufficient nitrogen for optimum activity (Lamidi and
Ologbose, 2014). However, range of ash content obtained was higher than those reported in the previous
findings (Yeshamel et al 2012; Norton 2003).
The ash content is an indication of the presence of minerals.The ash content of all the browse plants was
considered high when compared with values obtained elsewhere (Aye and Adegun, 2010), this indicates that the
plants contained substantial amount of inorganic elements which are critical in the formation and function of
blood and bones (Animashahun et al., 2006). The high ash content will make enough minerals available for
livestock production. The range (2.35-3.28%) ether extract content obtained in this study is lower than the
reported range (7.00-14.00%) by Adebayo et al., 2019.
As shown in Table 2, Andropogon gayanus recorded significant highest value of 73.22% in NDF while the least
value (64.97%) was observed in Sandocrium kotjape. ADF values ranged from 48.73 to 54.07% in Sandocrium
kotjape and Andropogon gayanus respectively. The highest significant (P<0.05) ADL value (27.31%) was
observed in Andropogon gayanus . Cellulose was least (P<0.05) in Manihot esculenta (25.73%) and highest
content was obtained in Commelina benghalensis (28.40%). Hemicellulose significant highest value (19.82) was
obtained in Malosma laurina.
The NDF, ADF and ADL contents reported for the browse plants in this study was similar to those in previous
studies (Aye and Adegun, 2013; Omoniyi et al., 2013). Factors causing variation in the chemical composition of
forages include soil type and location, age of the plant used, species or variety as well as ambient temperature as
supported by Agriculture (2011).
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CONCLUSION
From the result of this study, it was concluded that the selected plants have the potential to offer better
nutritional value especially during the periods of feed scarcity.

REFERENCES
Adebayo, K.O., Aderinboye, R.Y., Isah, O.A., and Onwuka, C.F.I. 2017. Rumen fermentation characteristcs of

West African dwarf goat fed enzyme supplemented total mixed ration in the dry season. Animal Research
Internation, 14(3); 2867-2875.

Adebayo, K.O., Akinbode, R.M., Ojo, V.O.A., Aderinboye, R.Y. and Onwuka, C.F.I. 2019. Effect of different
processing methods on chemical composition and in vitro gas production of some browse plants for
ruminant feeding. Nigerian Journal Animal Science. 21(2): 165-174

Agriculture (2011). Potatoes production: Factors affecting dry matter. Department of primary industries,
Victoria,Australia. Available on: www.dpi.vic.gov.au.Accessedon 1st November, 2011.

Animashahun, R.A., Omoikhoje, S.O. and Bamgbose, A.M. 2006. Haematological and biochemical indices of
weaner rabbits fed concentrate and Syndrella nodiflora forage supplement Proc. 11th ASAN, September 18-
21, IAT, Ibadan, Nigeria. 29-31

AOAC. 2005. Official Methods of Analysis, 18th Ed., Association of Official Analytical Chemists. Arlington,
VA.

Aye, P.A and Adegun M.K. 2010. Digestibility and growth in West African dwarf sheep fed gliricidia based
multi-nutrient block supplements. Agriculture and Biology Journal of North America. 1(6): 1133-1139

Fadiyimu, A.A, Fajemisin, A.N and Alokan, J.A. 2011.Chemical composition of selected browse plants and
their acceptability by West African Dwarf sheep. Livestock research for rural development. 23 (12). 129-
133

Google earth (2020). Google earth https://www.google.com/earth.
Lamidi, A.A. and Ologbose, F.I. 2014. Dry season feeds and feeding: a threat to sustainable ruminant animal

production in Nigeria. Journal of Agriculture and Social Research 14(1); 17-30
Norton, B.W., 2003. Tree legumes and Dietary supplements. In: Forages Tree legumes in Tropical Agriculture,

Gutteridge, R.C. and H.M Shelton, (Eds) CAB International, Wallingford, Oxon, pp:192-201
Odeyinka, S.M. 2001. Effects of feeding varying levels of Leuceana leucocephala and Gliricidia sepium on the

performance of West African dwarf goats. Nigerian Journal of Animal Production. 28:61-64
Omoniyi, L.A., O.A. Isah, O.O. Taiwo, A.D. Afolabi, and A.J. Fernandez. 2013. “Assessment of Nutritive Value

of some Indigenous Plants Consumed by Ruminants in the Humid and Sub-Humid Region of Nigeria using
In Vitro Technique”. Pacific Journal of Science and Technology. 14(1):413-421.

SAS, 2005. User`s Guide Statistics. SAS Institute, Cary, NC, USA
Yeshambel, M.,Mengistu U. and Getachew A. 2012. Intake, Digestibility, Live Weight Changes and Rumen

Parameters of Washera Sheep Fed Mixtures of Lowland Bamboo (Oxytenanthera abyssinica) Leaves and
Natural Pasture Grass Hay at Different Ratios. Pakistan journal of Nutrition 11 (4): 322 – 331.


