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ABSTRACT

Browses and shrubs can contribute to reduce feeding cost for ruminants. They are known to contain
phytochemicals, some of which have great potentials as substitutes for classic antibiotics and can
enter the structure of feed additives with a promising effect on animal production. There is however,
paucity of information on the phytochemical contents of Gmelina arborea and Ficus exasperate
leaves. Thus study qualitatively and quantitatively assess the levels of phenols, tannin, saponin,
steroids, flavonoid, terpenoid, reducing sugar, phytates, anthraquinones, cardiac glycoside, alkaloids
and volatile oils in the leaves. The qualitative screening revealed the presence of all the investigated
phytochemicals in the two fodders. Quantitatively, Gmelina arborea had significantly (P< 0.05)
higher contents of phenols (624.36 vs. 99.22 mg/100g), flavonoid (126.49 mg/100g), tannins (153.79
vs. 103.36 mg/100g) and phytate (152.99 vs. 105.81 mg/100g) compared to Ficus exasperata. No
significant (P>0.05) differences were observed in the contents of the other investigated
phytochemicals. It can be concluded that the two fodders show promise as ruminant feedstuffs, with
Gmelina having an edge, from the standpoint of their phytochemical compositions.
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INTRODUCTION

Browse species can be used as an alternate feed in ruminant production to decrease feeding cost and
feed shortages (Mnisi and Mlambo, 2017) as most of them are semi-deciduous during drought seasons
(Gebru et al., 2018). They have bioactive compounds such as tannins, phenols, flavonoids, and other
phytochemicals as demonstrated by Hassan et al. (2020). These phytochemicals have great potentials
as substitutes for classic antibiotics and can enter the structure of feed additives with a promising
effect on animal production. They could however reduce nutrient intake, digestion, absorption and
utilization (Sango et al. 2016) subject to ingestion levels. Hence, the qualitative and quantitative
analyses of the phytochemicals of Gmelina arborea and Ficus exasperata were carried out to
determine the possible presence and levels of selected phytochemicals in order to broaden the
existing knowledge on their suitability as ruminant feedstuffs.

MATERIALS AND METHODS

Experimental Site: The study was carried out at the Small Ruminant Unit of Ladoke Akintola
University of Technology, Ogbomoso and Rumen Ecology Laboratory University of Ibadan, Ibadan,
both situated in Oyo State.

Procurement and Processing of Shivan and Sandpaper leaves: Fresh fodders of shivan and
sandpaper were sourced from the wild within LAUTECH and its environs. These fodders were air-
dried on nylon sheets spread on a clean concrete floor to constant weight, and this lasted for about two
weeks. The dried leaves were then milled to pass through about 2mm mesh size using a laboratory
hammer mill.

Qualitative and quantitative phytochemicals screening of the two leaves: The qualitative and
quantitative phytochemical screening of the two fodder samples were done by adopting the methods
of Harbone (1973), and enunciated by Sofowora (1993) and Trease and Evans (2002).

Statistical analysis: The qualitative presence of the phytochemicals was described using descriptive
statistics while the quantitative parameters were separated using the students’-test at 5% level of
probability (SAS, 2000).
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Results

Qualitative screening of the two fodders: Table 1 indicates the presence of all the test
phytochemicals in the two fodders. Phenolic compounds were observed to be present in abundant
amount in Gmelina arborea, but only moderately present in Ficus exasperata. Appreciable amounts
of flavonoids were also detected in Gmelina arborea relative to their moderate presence in Ficus
exasperata. Tanin and phytate were present in appreciable amounts in the two fodders while they
contained alkaloids, steroids, reducing sugars, anthraquinones, volatile oils and saponins in traceable
amounts. Cardiac glycoside and terpenoids were observed to be present in moderate amounts in the
two fodders.

Table 1. Qualitative phytochemical screening for the two fodders

Phytochemical Constituents Gmelina arborea Ficus exasperate
Phenols 4+t ++
Flavonoid +++ ++
Tannin +++ +++
Phytate -+ +++
Cardiac Glycoside ++ ++
Steroid + +
Terpenoid ++ ++
Alkaloid + +
Saponin + +
Anthraquinones + +
Volatile oils + +

+
+

Reducing sugars

++++ = Present in abundant amount +++ = Present in appreciable amount AA, ++= Present in
moderate amount MA, + = Present in traceable amount, CA = Completely absent

Quantitative screening of the two fodders: Table 2 shows that phenolic compounds, flavonoids,
tannins and phytate were present in significantly (P<0.05) higher levels in Gmelina arborea leaves
(624.36 vs. 99.22 mg/100g, 126.49 vs 75.39mg/100g, 153.79 vs. 103.36 mg/100g and 152.99 vs
105.81mg/100g respectively). On the other hand, no significant (P<0.05) differences were observed in
the levels of saponins, alkaloids, cardial glycoside, steroids, reducing sugars, terpenoids,
anthraquinones and volatile oils in the two fodders. Marginally however, Gmelina was observed to be
higher in all the other phytochemicals other than saponins and terpenoids.

Table 2. Quantitative phytochemical screening of the two fodders

Phytochemical Constituents Levels of presence in fodders (mg/100g)
Gmelina arborea Ficus exasperata

Phenol 624.36* 99.22°
Flavonoid 126.49° 75.39°
Tannin 153.79° 103.36°
Saponins 24.89 28.21
Alkaloid 21.16 15.16
Phytate 152.99 105.81°
Cardiac Glycoside 82.25 75.48
Steroid 34.83 27.43
Reducing sugar 24.74 18.55
Terpenoid 57.15 67.43
Anthraquinone 45.15 32.73
Volatile oils 8.54 6.08

b Means with different superscripts are significant different at p<0.05
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DISCUSSION

The actual values of phytochemicals that were obtained in the quantitative analysis confirmed the
observations of the qualitative analysis. The higher levels of phenols, flavonoids, tannins and phytates
in Gmelina arborea suggest their possible significance in the nutritional value of this fodder in
ruminant nutrition. Papanikou (2016) stated that phenolics are an immense group of over 8,000
diverse compounds that are products of plant secondary metabolism; listing commonly known
phenolics to include favanoids, tannins, oligomeric proanthocyanidins and lignans. The researcher
identified the basic feature of phenolics as their significant antioxidant activity, with some phenolics
having additional beneficial properties applicable to animal gut health, such as anti-inflammatory and
anti-microbial activities. Flavonoid has been known for decades to promote anti-inflammatory activity
in animals as reported by Ayoola et al. (2016). The higher flavonoid content in Gmelina could be an
indication of higher nutritional potential in diet of ruminants as it is widely acknowledged to help
fight off free radicals. Since the tolerable amount of tannin in the diet of sheep and goats is 5%
(Cooper et al,. 1985; Asaolu, 2008), it can then be inferred that the tannin contents in both fodders can
be tolerated by small ruminants. Plant extracts rich in flavonoid and phytate have been observed to
increase rumen microbes, decrease the incidence of acidosis and promote growth in cattle receiving
high concentrate diets (Breves and Schroder 1991; Balcella et al., 2012). The flavonoid contents of
the two fodders were observed to be higher than values from some other natural browses (Diagayate
and Huss, 1981; Akinola et al, 2016). Akinola et al. (2016) reported that there are considerable
species differences in susceptibility to alkaloids among livestock, with cattle and horses being highly
susceptible while sheep and goats are resistant to alkaloid toxicoses, especially the pyro-lizidine
alkaloids. The results obtained in this study suggest that the two fodders can be included in ruminants’
diets with their tolerability and utilization being subject to specie variations (Ologhobo, 1980; Akinola
et al., 2016). Essential oils and their terpenoids have been shown by Inouye et al. (2001) to effectively
control gastrointestinal nematodes. All cardiac glycosides may be regarded as highly toxic (Joubert,
1989; Majak and Benn, 2000). Sub-acute to acute signs of cardiac glycoside poisoning in cattle and
sheep were reported by the researchers to include restlessness, dyspnea, ruminal atony, frequent
urination and defaecation, tachycardia, arrhythma and ventricular fibrillation. Saponins are widely
distributed in the plant kingdom, to the point that they appear ubiquitous (Majak, 2001). In spite of
their wide distribution, only a small number of species contain saponins that are toxic to mammals
(Cheeke 1996). This has been attributed to their negligible degree of absorption from the
gastrointestinal tract (Majak, 2001). Kung Jr. ef al. (2003) showed that anthraquinone can partially
inhibit in vivo rumen methanogenesis, supporting previous in vitro findings. The presence of reducing
sugars in the two fodders, even though at low levels, could act as a catalyst for a mild Browning
reaction that could make more protein available for animal use (Leng, 1997).

CONCLUSION
It can be concluded that the two fodders show promise as ruminant feedstuffs, with Gmelina having
an edge, from the standpoint of their phytochemical compositions.
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