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Abstract:

The objective of this study was to determine the nutritive contents of Ixora coccinea,
Tectona grandis and Duranta repens plants. Samples of I. coccinea, T. grandis and
Duranta repens were collected from the University of Uyo. The samples were cleaned
with distilled water and ovendried, then grind to fine powder for proximate analysis.
The crude protein content, crude fiber content, moisture content, and ash contents of
the samples were determined according to the Association of Official Analytical
Chemists methods. The results indicated that crude protein, crude fiber, moisture and
ash contents were significant (p < 0.05). I. coccinea, T. grandis and D. repens have
some dietary contents which may be beneficial to animal health.
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1. Introduction
Protein, carbohydrates, and fats are necessary elements of life [1]. These elements
could be obtained from plant extracts and had prompted a lot of researches to be
carried out on several plant species while a great number of them are still unexplored.
The studies on plants explore among other things their nutritive contents [2] in order
to estimate the nutritive value of forages available to grazing animals. However, some
factors such as plant species, rainfall, and season of growth, soil fertility, temperature,
weathering patterns of plant material and grazing intensities have been reported to
affect the chemical composition of these forage plants [3,4]. Balanced diet is essential
for normal physiological functions of ruminant animals [5]. According to [6] when
animals are fed with balanced diets, their productivity is enhanced and they will be
better equipped to fight diseases as a result of the improvement in their immune
system.
Forage species still serve as a major source of essential elements for grazing
animals in the tropics. However, there is inadequate information available on the
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nutritional status of Ixora coccinea, Tectona grandis and Duranta repens on which
animals subsist. Considering the importance of these plants in the provision of daily
nutritional requirements for livestock, their proximate analyses have to be evaluated.
The objective of the work was to determine the chemical compositions of I. coccinae,
T. grandis and D. repens plants.

2. Materials and Methods
2.1. Study Area
The study was conducted in the Department of Forestry and Wildlife Arboretum,
(4°351 and 5°351N and 7°351 and 8°251E), University of Uyo, Akwa Ibom State.
2.2. Sample Collection
Samples of Ixora coccinea, Tectona grandis and Duranta repens were collected
from the ornamental plants of the Annex campus of the University of Uyo. The
samples were washed with distilled water to remove impurities and dust particles and
then followed by oven-drying at 65 ˚C to reduce the moisture content.The oven-dried
samples were chipped and grinded into fine powder and kept in air-tight plastic
containers for proximate analysis as described by [1].
2.3. Chemical Analysis
Crude protein, moisture content, ash content and crude fiber content were
determined according to the methods described by the Association of Official
Analytical Chemists [7].
2.3.1. Crude Protein Content
Crude protein content of the samples was determined according to macro-Kjeldahl
method. The digested samples were distilled after the addition of alkali. The released
ammonia was collected in 4% boric acid. Boric acid along with ammonia was titrated
against 0.1 NH4Cl and by multiplying with 6.25% of nitrogen was converted into
protein.
2.3.2. Moisture Content
A crucible was oven-dried at 105 ˚C for 2 h. After oven-drying , the crucible was
placed in a desiccator to cool. The crucible was weighed and 2 g of the powder was
placed in the crucible. The sample was oven-dried at 100 ˚C for 3 to 4 hour and then
weighed to determine the percentage of dry weight and the percentage of moisture
content.
2.3.3. Ash Content
Ash content was performed as described in moisture content. 2g of sample was put
into crucible, the weight recorded and placed in muffle oven at 550 ˚C for 8 hour.
2.3.4. Crude Fiber Content
Two grams of sample was put into 250 ml conical flask and 1.25% sulfuric acid
solution was added. The sample was heated for 30 minutes, filtered and then washed
until traces of acid could not be detected using pH paper. The acid extracted was
transferred into 250 ml conical flask and 1.25% NaOH solution was added. The
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samples were heated for 30 minutes, filtered and the washed. The samples were
transferred into crucible and oven-dried at 120˚C for 12 hour. After that the crucible
was placed into muffle oven at 550˚C for 12 hour and weight of crucible recorded.
2.4. Statistical Analysis
Analysis of variance (ANOVA) were performed using SPSS Software version 15
and significant mean values were separated by least significant difference (LSD) at
0.05 level of probability.
3. Results and Discussion
3.1. Crude Protein (CP)
The CP content of I. coccinae, T. grandis and D. repens ranged from 9.45% to
16.98% (Figure 1). The lowest mean CP content (9.63%) was found in I. coccinea and
the highest CP content (16.74%) was obtained in D. repens. The CP content showed
significant (P < 0.01) variation among all species (Table 1). These forage plants
possesses a CP content higher than those reported for mature, dried foliage and stems
of grasses, which are usually low in protein (less than 3% CP) and are variably
leached of soluble components, including minerals, proteins, sugar and starchy
carbohydrates [8]. As observed from the results, the CP contents of I. coccinae, T.
grandis and D. repens plants are above the critical value of 7.0% as reported by [9].
This result agrees with the results of [3,6]. They further reported high CP contents in
different forage plant species in Nigeria. CP is essential in the growth and
reproduction of animal, as it is the basic structural material from which all body
tissues are formed [3]. The CP contents in the studied forage species, were higher than
both the recommended 5% CP by the National Research Council (NRC) which is the
daily protein needs for preservation for ewes that weigh approximately 50 kg [10] and
the 7% minimum CP content required for optimum rumen function [6,11].

Figure 1. Protein content in Ixora coccinea, Tectona grandis and Duranta repens plant spcies.
Table 1. Proximate composition of Ixora coccinea, Tectona grandis and Duranta repens plant.
Variables (%)
Crude protein (CP)
Moisture content (MC)

Ixora
coccinea
9.63±0.03a
63.29±0.02a
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Tectona grandis
14.7±0.12b
66.92±0.01b

Duranta
repens
16.7±0.07c
73.858±0.01c

Significant level
***
***
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Ash content
Crude fiber (CF)

3.62±0.03a
8.80±0.01a

2.39±0.02b
6.40±0.02b

4.58±0.02c
10.74±0.01c

***
***

*** = Significant at 1% probability level

3.2. Moisture Content
Moisture content of I. coccinae, T. grandis and D. repens is indicated in Figure 2.
The results showed that D. repens had the highest moisture content (73.85%),
followed by T. grandis (66.92%), while I. coccinae, had the least moisture content
(63.29%). Table 1 showed that there was significant differences (P < 0.051) in
moisture content among I. coccinae, T. grandis and D. repens . The moisture content
obtained in this work is higher than the moisture content obtained by [13] in their
work. The variations in moisture content could be attributed to a wide range of factors
such as regions where the plants are cultivated, growth conditions, nature of soil,
seasonal changes, genetic make-up of the plants and storage conditions as well as the
period of analysis [1,12].

Figure 2. Moisture content of Ixora coccinea, Tectona grandis and Duranta repens plant.

3.3. Ash Contents
The ash content of I. coccinae, T. grandis and D. repens varied from 2.28% to
4.61%. The lowest ash content (2.39%) was recorded in T. grandis and the highest in
D. repens (4.58%) (Figure3). Ash content varied significantly among the plants
(Table 1). Generally, the ash content obtained in this study was lower in D. repens
compared to the results reported by [13]. This may be due to either the site or stages
of maturity of the plants. This results is in accordance with [1,14] who reported that
ash contents of forage plants decline progressively with maturity of the plant. On
other hand, [15] attributed high ash contents with increasing degree of maturity of
plants. According to [1], the increase or decrease of ash contents in different plants
species may be due to variation in soil and other habitat features that need to be
explored.
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Figure 3. Ash content of Ixora coccinea, Tectona grandis and Duranta repens plant.

3.4. Crude Fiber
Crude fiber content differed significantly (P < 0.05) in I. coccinae, T. grandis and D.
repens (Table 1). D. repens had the highest (10.74%) crude fibre content, followed by
I. coccinea with 8.80% crude fiber content, while T. grandis had the least (6.40%)
crude fiber content (Figure 4). The Crude fiber contents obtained in this present study
were lower compared to crude fiber content reported by [3,6] for some other plants.
[13] reported a crude fiber content of 13.63% for D. repens which is higher than what
is obtained in this present study. The variation in crude fiber content among the
various plant species could be attributed to the age of the various plants. This is in
accordance with the observation by [1,3,16] who reported that as the plants became
older, the crude fiber content tend to increase some plants than others. The high crude
fibre content observed in D. repens may contribute to its anti-herbivoral nature as
supported by the works of Marty and [17,18] that forage plants with high fibre
contents are difficult for herbivores to chew or bite, thus have adverse effect on the
efficiency of feed utilization.

Figure 4. Crude fiber content of Ixora coccinea, Tectona grandis and Duranta repens plant.

4. Conclusion

Submitted to Agricultural Studies, page 24-26

www.itspoa.com/journal/as

Volume 4, 2020 ISSN: 2617-3530
DOI: https://doi.org/10.31058/j.as.2020.41002

The tropical rainforest of Nigeria have high diversity of trees, shrubs and herbs
which serve as sources of feed for animals, hence the need to utilize some of these
plant species. The study showed that there are significant variations in the crude
protein content, crude fiber content, moisture content and ash content of Ixora
coccinea, Tectona grandis and Duranta repens plants. The differences in the
nutritional contents of these plants may be due to habitat characteristics, soil and
stages of maturity. In summary I. coccinea, T. grandis and D. repens plants have
some dietary contents when used in the appropriate proportions could be of
remarkable benefits toanimal health.
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