
Evaluation of Nutrient Contents of Gmelina arborea leaves as Animal Feed in 
the Tropics

1 2 *2 3Abiola-Olagunju, O., Akinwande, V.O., Mako, A.A., Mosuro, A.O. and 
2Ayanwale, H.B

1Department of Microbiology, Lead City University, Ibadan
2
Department of Agricultural Science, Tai Solarin University of Education, Ijagun. 
Ijebu-Ode
3
Department of Animal Science, University of Ibadan,

*
Corresponding author: jokemako2006@gmail.com 

Target audience:  ruminant farmers, feed millers, nutritionist, extension officers

Abstract
An evaluation of chemical and mineral composition different forms of Gmelina 
arborea (GA) leaves was investigated. Experiment 1 involve the determination of the 
chemical composition, mineral and anti-nutrient of green, yellow and brown leaves 
of GA. In experiment 2, a free choice intake study was carried out using fifteen adult 
West African Dwarf Sheep to determine the coefficient of preference (CoP) of the 
different leaves.Results revealed that the chemical composition of the leaves varied 
significantly (p.<0.05). The dry matter ranged from 80.15-91.24 % in green and 
brown leaves respectively, while the crude protein ranged from 24.4-26.44 % in 
brown and green leaves respectively. The neutral detergent fibre ranged from 60.92-
6.77 % in green and brown leaves respectively. Value of all minerals analyzed did not 
differ significantly, but was within the tolerable limit for sheep consumption. Similar 
trend was observed for all anti-nutrients investigated. The CoP showed that all the 
different forms of leaves were accepted, but the green leaves were mostly preferred. 
These result showed that the different forms of Gmelina arborea leaves can be used 
as feed supplement for ruminants in the Tropics.
Key words: Acceptability, Gmelina arborea, leaves, minerals, nutrients, 
secondary metabolites
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Description of the Problem
The attainment of sustainable livestock 
production largely depends on the 
availability, quality and quantity of feed. 
Seasonal fluctuations and scarcity of 
forage in Nigeria is the major factor 
limiting the productivity of ruminants as 
animals rapidly loss weight gained 
during the lush season which may lead to 
death, thus resulting in a great economic 

loss to farmers (1). Various efforts are 
being made by researchers in resolving 
these adverse effects. Gmelina arborea 
is a cheap non-conventional feed 
resource for ruminants in Nigeria. It is a 
fast growing deciduous Multi-Purpose 
plant of high nutritive value reaching up 
to 40 m tall and 140 cm in diameter and 
grows in climates with mean annual 

0rainfall temperatures of 21-28 C (2). The 
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leaves are very high in protein and it a 
suitable source of energy (3). The leaves 
are available all year round ensuring 
availability of feed to animals du ring the 
dry season (4). The objective of this 
study is to evaluate the chemical and 
mineral composition present in three 
different forms of Gmelina arborea 
leaves as feed supplements for 
ruminants.

Material and methods
Collection of samples
Green and yellow leaves are plucked 
from pear tree while the brown leaves 
were picked from the floor around the 
root of the plant. Reasonable numbers of 
each leaf type were collected and taken 
to the laboratory for analysis.
Chemical and mineral analysis
Crude protein (CP), crude fibre (CF), 
ether extract (EE) and total ash of 
samples were analyzed in triplicates 
using standard procedure of (5). The 
crude protein was determined with the 
micro kjeldahl distillation apparatus, 
while the Neutral Detergent Fibre 
(NDF), Acid Detergent Fibre (ADF) and 
Acid Detergent Lignin (ADL) were 
determined by  (6).
Analysis of minerals
Plant parts were digested with HNO  / 3

HCIO  mixtures (nitric acid and 3

perchloric acid) (20:5 v/v). The digest 
was made up to 100 ml in standard 
volumetric flask with deionzed water. 
Ca, Na, K, Fe, Cu, Mn, Zn, Mg and Pb in 
the digest were determined with the 
atomic absorption spectrophotometer 
model 420. (Gallenkemp and Co. Ltd). 
Phosphorus in the digest was estimated 
with vanadomolybdate solution. The 
colour so developed was read with 

spectrophotometer at 
420 m/u.  
Quantitative determination of 
tannin,  saponin, oxalate and phytate
Tannin contents were determined as 
described (7). The Spectrophotometric 
method (8) was used for saponin 
analysis. While Oxalate and Phytate 
contents were determined as described 
(9) and (10) respectively.
Acceptability study
The acceptability study was carried out 
at the sheep and goat unit of the 
Department of Agricultural Science, Tai 
Solarin University of Education, 
Ijagun. Ijebu-Ode. Ogun State.  Three 
different forms of   Gmelina arborea 
leaves namely: green, yellow and 
brown leaves were used for the study.  
Fifteen adult West African Dwarf Sheep  
housed in group pen were used in the 
cafeteria feed preference study that 
lasted for two weeks, including one 
week of adaptation. The green and 
yellow leaves were harvested fresh each 
day, while the brown leaves were picked 
from the fallen ones around the base of 
Gmelina arborea trees, 4 kg each of the 
leaves were introduced on cafeteria 
basis to the animals in three different 
containers. The positioning of the 
leaves was changed daily to prevent 
bias by the animals taking a particular 
part of the pen as the position for a 
particular form of leaf. The amount 
consumed was monitored for eight 
hours daily and the quantity consumed  
for each form of leaf was recorded. The 
animals were then released for grazing. 
Feed preference was determined from 
coefficient of preference (CoP) value 
calculated from the ratio between the 
intakes of each individual feed sample 
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divided by the average intake of three 
feed samples (11). On this basis, a feed 
was taken to be relatively preferred if the 
CoP  value is greater than unity
CoP =intake of individual forage offered 
       mean intake of all the forage offered

Statistical analysis
Data obtained were analyzed and 
subjected to analysis of variance 
procedure (ANOVA) of SAS (12). 
Significant means were separated by 
Duncan's Multiple Range Test of the 
same package.

Table 1: Chemical composition  (%) of different  forms of Gmelina arborea  
leaves  
 
Parameters

 
  Different forms of Gmelina arborea leaves   

SEM
 

Green 
 

Yellow 
 
Brown 

 
Dry matter (DM)

 
80.15c

 88.01b
 91.24a

 0.42
 Crude Protein (CP)

 
26.44b

 
25.63b

 
24.84c

 
0.20

 EE
 

4.00c

 
4.09b

 
4.71a

 
0.02

 Ash

 
14.92c

 
15.34b

 
17.26a

 
0.12

 NDF

 

60.92c

 

16.87b

 

63.77a

 

0.35

 ADF

 

18.79c

 

40.81b

 

42.10a

 

0.20

 
 

Table 1 shows the chemical composition 
of green, yellow and brown leaves of 
Gmelina arborea. All parameters 
analyzed differed significantly (p<0.05). 
The dry matter   content of these leaves 
ranged from 80.15-91.24 % in green and 
brown leaves respectively. This result is 
in agreement with (13) reported 96.20% 
for Persea Americana leaf and Gmelina 
arborea leaf (88.18 %) (14). The CP 
ranged from 26.44- 24.84 % in green and 
brown leaves respectively. The value of 
CP obtained is higher than 11.59 %  
reported by (15) for Gmeliana arborea  
and  some conventional  forages 
elsewhere (16). However it is in 
agreement with the findings of  (17) who 

reported CP range of 10-37% for most 
tropical forage and browse plants. The 
CP content of this plant is higher than the 
recommended 8% value for normal 
functioning of rumen micro organisms 
(6) and higher than the range of 11.0 – 
13.05%  known to be capable of 
supplying adequate protein for 
maintenance and moderate growth goats 
(18). Browse plants have been reported 
to have high CP of high digestibility, and 
are also high in vitamins and minerals 
(19). The NDF also varied from 60.92- 
63.77% in green and brown leaves. 
These values are within the recommend 
limit of 60.00% guaranteed for forage 
intake by ruminants (20).

Table  2: Macro and micro mineral content of Gmelinaarborea  leaves  
 
Leaves  

                        Macro minerals  (%)                                                               Micro minerals (Mg/kg)  
Ca  P  K  Na  Mg  Fe  Zn  Cu  Mn  Pb  

Green 
 

0.85
 

0.52
 
1.65

 
0.52

 
0.78

 
423.2

 
52.5

 
11.3

 
85.3

 
21.2

 Yellow 
 
0.87

 
0.55

 
1.70

 
0.53

 
0.79

 
428.5

 
54.3

 
11.5

 
87.4

 
22.5

 Brown 
 
0.93

 
0.62

 
1.75

 
0.61

 
0.86

 
526.1

 
61.3

 
12.8

 
89.6

 
25.4

 SEM
 

0.29
 

0.12
 
0.13

 
0.30

 
0.29

 
10.9

 
2.3

 
0.7

 
9.3

 
0.5
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Table 2 shows the mineral composition 
of the different leaves of Gmelina 
arborea. There was no significant 
variation among the different leaves for 
all minerals analyzed. However, the 
values of all the minerals analyzed were 

within the range recommended for 
grazing livestock (18) Browse plants are 
high are in vitamins and minerals (21). 
This is an indication that the leaves will 
supply the mineral requirement of 
animals.

 Table 3: Secondary Metabolites (%) content of Gmelina arborea  leaves

 
Parameters  

Different forms of Gmelina arborea  leaves   
Green  Yellow  Brown  SEM  

Tannin  0.50  0.39  0.44  0.42  
Oxalate  0.537  0.472  0.51  0.45  
Saponin  1.202  1.067  1.187  0.42  
Phytate 

 
0.848

 
0.919

 
0.826

 
0.44

 
SEM= Standard Error of mean 

 
Table 3, shows the anti-nutrient contents 
of different leaves of Gmelina arborea. 
All the different leaves were implicated 
for all the anti-nutrients investigated.  
No significant variation occurred among 
the different leaves. The level of tannin, 
oxalate, saponin and phytate ranged 
from 0.39-0.50; 0.472-0.537; 1.067-
1.202 and 0.826-0.919% respectively. 
All anti-nutrients investigated are below 
lethal level, there by safe for  sheep 
consumption (22). Tannins are plant that 
have the ability to form complexes with 
metal ions and with macro-molecules 

such as proteins and polysaccharides in 
the rumen and remain indigestible due to 
high pH and invariably dissociates in the 
abomasums at a lower pH for proper 
digestion (23).  Saponin will suppress 
methanogenesis which is major energy 
loss (24). Oxalate can form complexes 
with most essential trace elements, 
thereby making them unavailable for 
enzymatic act ivi t ies  and other   
metabolic processes (25).  Phytic acid 
inhibit the absorption and utilzation of 
some mineral elements  (25). 

Table 4: Mean of daily intake of  green, yellow and brown leaves  of  Gmelina arborea  
and   the coefficient of preference by WAD sheep  
Parameters  Green  Yellow  Brown  
Mean daily intake by all 
fifteen animals (kg/DM)

 

4.23±0.43
 

3.26±0.35
 

3.40±0.30
 

Coefficient of preference
 

2.05±0.25
 

1.82±0.17
 

1.89±0.10
 Ranking

 
1st

  
3rd

  
2nd

  
 

Presented in Table 4, is the Coefficient of 
preference (CoP) for different leaves of 
Gmelina arborea. The mean daily intake 
ranged from 1.82 to 2.05 kg/DM in 
yellow to green leaves respectively, 
same trend was observed in the value of 
CoP.  Intake of green fodders is affected 

by plant species, stage of maturity and 
level of phytochemical present in the 
forage (26). The CoP was used to rank 
the different leaves of Gmelina arborea 
in order of preference: green > brown > 
yellow.  This result is in agreement with 
preference study on Gmelina arborea 
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elsewhere (27). 

Conclusion 
The different forms of Gmelina arborea 
leaves investigated showed that the plant 
has potentials to meet ruminant nutrient 
requirements in the tropics. The plant 
would be a cheaper alternative feed 
supplement to ruminants especially 
during the dry season.
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