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Abstract: Plants contain several compounds among which are phytochemicals with both beneficial (medicinal, nutritional, 

antibiotic and environmental) and deleterious (bitter taste, poisonous, chelate) effects on organisms consuming them. Eighteen 

(18) tropical plants comprising 8 herbaceous plants, 4 trees and 5 shrubs and ornamentals were assayed for their antinutritional 

factors using qualitative and quantitative techniques. Saponin, tannin, steroid, triterpeniod, cardiac glycoside and phlobatanins 

were present in all tropical plants examined. Alkaloids used in preparing poison was absent in all samples that were assayed, 

there were varying quantities of antinutritional factors in all. Saponin content in the plants ranged from (6.22-19.53 g/100 

gDM) Adanzonia digitata and Vernonia amygdalina respectively this can be exploited for its nutritional and medicinal benefits 

for human, animal and environment. Enhancement of protein in form of by-pass protein can be achieved by exploiting tannin 

which ranged from Morinda lucida (0.53 g/100 gDM) to Talinum triangulae (2.80 g/100 gDM), flavonoids ranged from 

Newbouldia laevis (0.89 g/100 gDM) to Physalis angulata (10.52 g/100 gDM). Moreover, Phenol is important for its antiseptic 

action ranged from (0.60 g/100 gDM) in Corchorus olitorium and Morinda lucida to in Talinum triangulae (3.18 g/100 gDM) 

(p<0.05). All these phytochemicals in tropical plants can be harnessed for their advantages. 
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1. Introduction 

Plants are the primary producers that other organisms 

depend upon either directly or indirectly for living. Many of 

the indigenous medicinal plants are used as spices and food 

plants [1] which are either eaten fresh directly or processed; 

moreover, pregnant and nursing mothers add such plants to 

their food because of their medicinal benefits [2]; [3]. Plants 

through their phytochemical contents exhibit natural defense 

against predators by making themselves unpalatable as well 

as through their bactericidal or biological activity [4]; [5]. 

Although potentially beneficial to human health in small 

doses, many such compounds are toxic when consumed in 

high quantity [6]. Plant-based phenols, flavonoids, alkaloids 

and saponins are usually, acrid, or astringent [5]. In ruminant 

nutrition, phytochemicals play vital role on the rumen 

microbes [7]. [8] Established the depressive effect of a 

saponin rich tropical fruit on methanogenesis in faunated and 

defaunated rumen fluid. Phytochemical is one of the factors 

that determine the amount of gas to be produced during 

fermentation of feed in ruminant in addition to nature of fibre 

and level of fibre in the feed [9]. Against this background, 

the present study was undertaken to determine the qualitative 

and quantitative constituents of phytochemicals in some 

tropical plants. 

2. Materials and Methods 

2.1. Collection of Forages 

Leaves from 18 tropical plants were selected based 

literature report of their utilization as food, feed additives, 
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and herbs. Also, some were selected based on some reported 

properties such as bitter taste, foam formation, anthelmintic, 

antibiotic etc. Selected plants include:  

Herbaceous plants: Celosia argentous, Amaranthus 

spinosus, Amaranthus hybridus, Corchorus olitorium, 

Talinum triangulae, Tridax procumbens, Physalis angulata, 

Spigelia antheimia.  

Trees: Albizia saman, Newbouldia laevis, Adanzonia 

digitata, Glyricidia sepium.  

Shrubs and ornamentals: Ocimum gratissiumum, Vernonia 

amygdalina, Euphorbia unispina, Morinda lucida, Aleo vera, 

Helianthus tuberosus. 

Leaves with petioles were collected from the Teaching and 

Research Farm, University of Ibadan, Ibadan, Nigeria. The 

area is located at 7°27'N and 3°45'E at altitude 200-300 m 

above sea level; mean temperature of 25-29°C	 and the 

average annual rainfall of about 1250 mm. The samples were 

collected at the peak of dry season, between the months of 

February and March. About 350 g of each sample were 

collected, ages of the plants were not known but relatively 

matured leaves were collected. The forages were air dried 

and later oven dried at 65°C and weighed to determine the 

dry matter composition. 

2.2. Qualitative Determination of the Antinutritional 

Factors in Forages 

Qualitative analysis was carried out as described by [9]. 

Two (2 g) each of ground seeds were weighed into extraction 

bottles in duplicate for extraction. 30 mL of petroleum ether 

and methanol-water 9:1(v/v) mixture were added to each 

extraction bottle. 90 minutes agitation of mixture was done 

on a mechanical orbital shaker at 250 revolutions per minute. 

The agitated mixture was filtered and separated using 

separating funnel. The residue was rinsed with a mixture. 

Two distinct layers formed in the filtrate were separated into 

a 50 mL volumetric flask each. Extractant was used to make 

up to 50 mL mark with each of fractions and labelled as the 

Methanol/Water (MW) fraction and the petroleum ether (PE) 

fraction. 

Qualitative Determination of saponin, phenol and alkaloid 

from MW fraction while steroid was from PE fraction 

extract. 

2.2.1. Qualitative Determination of Saponin in Forages 

Determination of saponin form MW fraction by dispensing 

1.67 mL MW fraction into 9 mL distilled water and carefully 

filtered. Using a micro shaker 1 mL of the filtrate in a test 

tube agitated for 30 seconds and allowed to stand for 15 

minutes. Height of foam in the tube measured reflects 

saponin content could be qualitatively evaluated: negligible 

(5mm or less), low (5-9mm), medium (10-14mm) and high 

(15mm or more). 

2.2.2. Qualitative Determination of Phenol in Forages 

Determined of phenol from MW fraction extract by 

dispensing 1 mL MW fraction into five recipients and FeCl3 

(5 g/100 mL: W/V) was added at different levels (0.2, 0.4, 

0.6, 0.8 and 1 mL). High coloured were formed between 

phenol and ferric ion, resulted in a blue-violet coloured 

solution. Phenols or tannins were scored as follows (no 

colour change), water soluble tannins or phenol (dark blue) 

and flavonoids or condensed tannins (dark green). 

2.2.3. Qualitative Determination of Alkaloid in Forages 

Alkaloid was determined (Dragendorff): 1.7 g basic 

bismuth nitrate was dissolved in a mixture of 20 mL acetic 

acid and 80 mL water (solution a), 20 g of potassium iodide 

in 60 mL water (solution b); a and b were mixed 1:1(v/v) 

which is called stock solution, 1 mL of the stock solution was 

mixed with 2 mL acetic acid and 10 mL water (Dragendorff 

reagent). 4 drops of ammonium hydroxide (NH4OH) were 

added to 3 mL of the MW fraction. In order to concentrate 

the compound of interest, the sample was reduced by 

evaporation under nitrogen. 3 drops of acetic acid and one 

drop of distilled water were again added and the solution was 

also evaporated the same way. The final residue was dropped 

on the filter paper and few drops of Dragendorff reagent was 

covered with the residue on filter paper. A colour change to 

red or pink indicates the presence of alkaloids. 

2.2.4. Qualitative Determination of Steroid in Forages 

Determined of steroid from PE fraction (10 mL) which 

was evaporated under nitrogen, after which 0.5 mL 

chloroform, 0.25 mL acetic anhydride and 0.125 mL 

concentrated H2SO4 were added. Using a mechanical shaker 

mixture was shaken for 30 seconds. Changes in colour 

indicated the presence of steroid as follows: steroids (blue or 

green), triterpenoids (red, pink or purple) or saturated 

steroids or triterpenoids (light yellow). 

Qualitative determinations of some antinutritional factors 

were also done in line with [10]; [11] and [12], with some 

modifications. The aqueous extract of each sample was 

prepared by soaking 3 g of dried powdered leave samples in 

15 mL of distilled water for 12 h and filtered. The aqueous 

extracts were filtered using Whatman filter paper No 42 (125 

mm). The filtrate was washed down and made up to 30 mL. 

2.2.5. Qualitative Determination of Triterpeniods in 

Forages 

Triterpenoids was further determined through (Salkowski 

test): Five mL of each extract was mixed in 2 mL of 

chloroform, and concentrated H2SO4 (3 mL) was carefully 

added to form a layer. A reddish brown colouration of the 

inter face was formed to show positive results for the 

presence of triterpenoids. 

2.2.6. Qualitative Determination of Phlobatannins in 

Forages 

Red precipitate deposition when an aqueous extract of 

each plant ground leaf sample was boiled with 1% aqueous 

hydrochloric acid was taken as evidence for the presence of 

phlobatannins. 

2.2.7. Qualitative Determination of Flavonoids in Forages 

Flavonoid presence was determined by addition of 5 mL of 

dilute ammonia solution to a portion of the aqueous filtrate of 
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each plant extract followed by addition of concentrated 

H2SO4. A yellow colouration observed in each extract 

indicated the presence of flavonoids. The yellow colouration 

disappeared on standing. Few drops of 1% aluminium 

solution were added to a portion of each filtrate. A yellow 

colouration was observed indicating the presence of 

flavonoids. 

2.2.8. Qualitative Determination of Cardiac Glycosides in 

Forages 

Cardiac glycosides (Keller-Killani test): Five mL of each 

aqueous extracts was treated with 2 mL of glacial acetic acid 

containing one drop of ferric chloride solution. This was 

underlayed with 1 mL of concentrated sulphuric acid. A 

brown ring of the interface indicated a deoxysugar 

characteristic of cardenolides. A violet ring may appear 

below the brown ring, while in the acetic acid layer, a 

greenish ring may form just gradually throughout thin layer. 

2.3. Quantitative Determination of the Antinutritional 

Factors in Forages 

2.3.1. Determination of Total Phenols by 

Spectrophotometric Method 

Preparation of fat free sample: 2 g of each ground leaf 

sample was defatted with 100 mL of diethyl ether using a 

soxhlet apparatus for 2h.The fat free sample was boiled with 

50 mL of ether for the extraction of the phenolic component 

for 15min. 5 mL of the extract was pipette into a 50 mL 

flask, then 10 mL of distilled water was added. 2 mL of 

ammonium hydroxide solution and 5 mL of concentrated 

amylalcohol were also added. The samples were made up to 

mark and left to react for 30min for colour development. This 

was measured at 505nm. Phenol content was calculated.  

%PHENOLS =
���������	��	�����	×	�������	��������	������	×��������	������	×	�  

!�.		��	#�����	×	� ,   	×		�
                                      (1) 

2.3.2. Tannin Determination 

The [13] method was used with modification: 500 mg of 

the sample was weighed into a 50 mL plastic bottle. 50 mL 

of distilled water was added and shaken for 1 h in a 

mechanical orbital shaker. This was filtered into a 50 mL 

volumetric flask and made up to the mark. Then 5 mL of the 

filtered was pipette into a test tube and mixed with 0.2 mL of 

0.1 M FeCl3 in 0.I N HCl and0.008 M potassium 

ferrocyanide. The absorbance was measured at 720nm within 

10min. A blank sample was prepared and read at the same 

wavelength. A standard was prepared using 0-5 µg/mL 

tannin acid and measured. Tannin content was calculated. 

%TANNIN =
���������	��	�����	×	�������	��������	������	×	��������	������	×	�  

!�.		��	#�����	×� ,   		×		�
                                         (2) 

2.3.3. Flavonoid Determination 

The method of [14] was used: 10 g of the leaf sample was 

extracted twice with 100 mL of 80% aqueous methanol at 

room temperature. The whole solution was filtered through 

whatman filter paper No 42 (125 mm). The filtrate was later 

transferred into a crucible and evaporated into dryness over a 

water bath at 80°C and weighed to a constant weight. 

Flavonoid content was calculated. 

%	Flavonoid =
!�.��	�����	�0�����	×	�  

!�.		��	�����			×		�
             (3) 

2.3.4. Saponin Determination and Extraction  

The method used was that of [15]. The samples were 

ground and 20 g of each were put into a 500 cm
3 
conical flask 

and 100 mL of 20% aqueous ethanol were added. The 

samples were heated over a hot water bath for 4h with 

continuous stirring at about 55°C. The mixture was filtered 

and the residue re-extracted with another 200 mL 20% 

ethanol. The combined aqueous ethanol extracts were 

reduced to 40 mL over water bath at about 90°C. The 

concentrate was transferred into a 250 mL separating funnel 

and 20 mL of diethyl ether was added and shaken vigorously 

with hand. The aqueous layer was recovered while the ether 

layer was discarded. The purification process with diethyl 

ether was repeated. 60 mL of n-butanol was added. The 

combined n-butanol extracts were washed twice with 10 mL 

of 5% aqueous sodium chloride. The remaining solution was 

heated in a waterbath. After evaporation the samples were 

dried in the oven to a constant weight; the saponin content 

was calculated. 

%	Saponin =
!�.��	�����	�0�����	×	�  

!�.		��	�����		×			�
               (4) 

2.4. Statistical Analysis 

The experimental design used was Completely 

Randomised designed (CRD) and data collected were 

analysed using descriptive analysis and analysis of variance 

at p = 0.05. Means were separated using Duncan multiple 

range F-test of the [16]. 

3. Results 

3.1. Qualitative Evaluation of Antinutritional Factors in the 

Selected Plants Leaves 

The spot test showed that saponin and steroid were 

present in all the herbaceous plants, trees, shrubs and 

ornamental analysed, in varying levels either as steroid, 

triterpenoid or saturated form of either. Steroid was 

saturated in Amaranthus spp. Vernonia amygdalina and 

Helianthus tuberosus contained steroidal saponin but does 

not contained triterpeniod while others contained saturated 
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steroid and triterpeniod. Alkaloids was absent in all while 

triterpeniod was absent in all except Physalis angulata 

and Spigelia antheimia. Flavonoid, a phenolic compound 

was present in Celosia argentous, Tridax procumbens, 

Physalis angulate, Albizia saman, Glyricidia sepium, 

Ocimum gratissiumum and Morinda lucida foliage. 

Pholobatannins were present in the leaves of Amaranthus 

spp, Ocimum gratissiumum and Vernonia amygdalina but 

absent in leaves of all trees analysed. Newbouldia laevis 

had analysed saturated steroid and triterpeniod. Cardiac 

glycoside was absent in all tree analysed except 

Adanzonia digitata. In the shrub and ornamentals plants, 

Cardiac glycoside was present in Vernonia amygdalina 

and Aloe vera. 

Table 1. Qualitative evaluation of antinutritional factors from leaves of some selected herbaceous plants. 

Herbaceous plants Saponin Steroid Triterpenoid Alkaloids Cardiac glycoside Phlobatanins Flavonoid 

Celosia argentous +ve Green -ve -ve -ve -ve dark green 

Amaranthus spinosus +ve light yellow -ve -ve -ve +ve -ve 

Amaranthus hybridus +ve light yellow -ve -ve -ve +ve -ve 

Corchorus olitorium +ve Green -ve -ve +ve -ve -ve 

Talinum triangulae +ve Green -ve -ve +ve -ve -ve 

Tridax procumbens +ve Green reddish brown -ve -ve -ve dark green 

Physalis angulate +ve Green reddish brown -ve +ve -ve dark green 

Spigelia antheimia +ve Green reddish brown -ve +ve -ve -ve 

Presence of constituent=+ve, Absence of constituent = -ve 

Table 2. Qualitative evaluation of antinutritional factors from leaves of some selected trees. 

Trees Saponin Steroid Triterpenoid Alkaloids Cardiac glycoside Phlobatanins Flavonoid 

Albizia saman +ve Green -ve -ve -ve -ve dark green 

Newbouldia laevis +ve light yellow reddish brown -ve -ve -ve -ve 

Adanzonia digitata +ve Green -ve -ve +ve -ve -ve 

Glyricidia sepium +ve Green -ve -ve -ve -ve dark green 

Presence of constituent=+ve, Absence of constituent = -ve 

Table 3. Qualitative evaluation of antinutritional factors from leaves of some selected shrubs and ornamentals. 

Shrubs and ornamentals Saponin Steroid Triterpenoid Alkaloids Cardiac glycoside Phlobatanins Flavonoid 

Ocimum gratissiumum +ve light yellow reddish brown -ve -ve +ve dark green 

Vernonia amygdalina +ve Green -ve -ve +ve +ve -ve 

Euphorbia unispina +ve light yellow -ve -ve -ve -ve -ve 

Morinda lucida +ve light yellow reddish brown -ve -ve -ve dark green 

Aloe vera +ve light yellow reddish brown -ve +ve -ve -ve 

Helianthus tuberosus +ve Green -ve -ve -ve -ve -ve 

Presence of constituent=+ve, Absence of constituent = -ve 

3.2. Quantitative Evaluation of Antinutritional Factors in 

the Selected Plants Leaves 

The value of phenol and tannin ranged from 0.66 ± 0.17 

and 0.58 ± 0.16 to 3.18 ± 0.86 and 2.80 ± 0.76 g/100 gDM in 

Corchorus olitorium and Talinum triangulae while Flavonoid 

ranged 3.32 ± 0.26 to 10.52 ± 0.83 g/100 gDM in Spigelia 

antheimia to Physalis angulata respectively among selected 

herbaceous plants. Saponin was relatively high in all the 

foliages with a range of 12.65 to 16.54 g/100 gDM in 

Spigelia antheimia and Talinum triangulae respectively at 

p<0.05. 

Phenol and tannin from some selected trees ranged from 

0.97 ± 0.29 and 0.85 ± 0.25 g/100 gDM in Glyricidia 

sepium to 1.47 ± 0.43 and 1.30 ± 0.39 g/100 gDM in 

Albizia saman respectively. Flavonoid and saponin varied 

significantly at (p<0.05) among foliages of selected trees. 

Saponin ranged from 6.22 ± 0.24 g/100 gDM in 

Adanzonia digitata to 14.37 ± 0.56 g/100 gDM in 

Glyricidia sepium. 

The crude saponin, flavonoid, phenol and tannin varied 

significantly (p<0.05) amongst the shrubs and ornamentals. 

Vernonia amygdalina had the highest value of phenol, 

tannins, flavonoids and saponin of 2.98 ± 0.89, 2.62 ± 0.78, 

8.63 ± 0.64 and 19.53 ± 1.60 g/100 gDM respectively. The 

phenol and tannin contained in Ocimum gratissiumum, 

Euphorbia unispina, Morinda lucida, Aloe vera and 

Helianthus tuberosus were significantly the same. The value 

of flavonoid and saponin were least in Euphorbia unispina of 

2.02 and 9.18 g/100 gDM respectively. Saponin was 

relatively high in shrubs and ornamental at (p<0.05). 
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Table 4. Percentage of crude saponin, flavonoid, phenol and tannin from leaves of some selected herbaceous plant. 

Herbaceous Phenol Tannin Flavonoid Saponin 

plants Mean ±SD Mean ±SD Mean ± SD Mean ± SD 

Celosia argentous 1.59bc ± 0.43 1.40bc ± 0.38 8.64b ± 0.69 15.02abc ± 0.97 

Amaranthus spinosus 2.01b ± 0.55 1.77b ± 0.48 4.43d ± 0.35 14.09dc ± 0.91 

Amaranthus hybridus 1.11cd ± 0.30 0.98cd ± 0.27 5.06d ± 0.40 15.14abc ± 0.98 

Corchorus olitorium 0.66e ± 0.17 0.58e ± 0.16 5.32d ± 0.42 12.75d ± 0.82 

Talinum triangulae 3.18a ± 0.86 2.80a ± 0.76 5.17d ± 0.41 16.54a ± 1.07 

Tridax procumbens 1.38bcd ± 0.37 1.22bcd ± 0.33 6.39c ± 0.51 14.39bc ± 0.93 

Physalis angulate 1.00cd ± 0.27 0.88cd ± 0.24 10.52a ± 0.83 16.03ab ± 1.03 

Spigelia antheimia 0.97cd ± 0.26 0.86cd ± 0.23 3.32e ± 0.26 12.65d ± 0.81 

Values are expressed as means ± standard deviation. Mean values within a column with the same superscript letters are not significantly difference while 

different superscript letters denote significant difference (p<0.5). 

Table 5. Percentage of crude saponin, flavonoid, phenol and tannin from leaves of some selected trees. 

Trees Phenol Tannin Flavonoid Saponin 

 Mean±SD Mean ± SD Mean± SD Mean ± SD 

Albizia saman 1.47 ± 0.43 1.30 ± 0.39 4.03a ± 0.96 12.70b ± 0.50 

Newbouldia laevis 1.31 ± 0.39 1.15 ± 0.34 0.89b ± 0.21 8.57c ± 0.34 

Adanzonia digitata 1.24 ± 0.37 1.09 ± 0.33 0.91b ± 0.22 6.22d ± 0.24 

Glyricidia sepium 0.97 ± 0.29 0.85 ± 0.25 3.34a ± 0.80 14.37a ± 0.56 

Values are expressed as means ± standard deviation. Mean values within a column with the same superscript letters are not significantly difference while 

different superscript letters denote significant difference (p<0.5). 

Table 6. Percentage of crude saponin, Flavonoid, phenol and tannin from leaves of some selected shrubs and ornamentals. 

Shrubs and Ornamental Phenol Tannin Flavonoid Saponin 

 Mean± SD Mean± SD Mean ± SD Mean ± SD 

Ocimum gratissiumum 0.61b± 0.18 0.54b± 0.16 3.93c ± 0.29 10.64c ± 0.87 

Vernonia amygdalina 2.98a± 0.89 2.62a± 0.78 8.63a ± 0.64 19.53a ± 1.60 

Euphorbia unispina 0.93b± 0.28 0.82b ± 0.25 2.02e ± 0.15 9.18c ± 0.75 

Morinda lucida 0.60b± 0.18 0.53b ± 0.16 8.21a ± 0.61 15.42b ±1.27 

Aloe vera 1.01b ± 0.30 0.89b ± 0.27 2.99d ± 0.22 19.34a± 1.59 

Helianthus tuberosus 0.99b± 30 0.87b ± 0.26 4.75b ± 0.26 17.65ab ± 1.45 

Values are expressed as means ± standard deviation. Mean values within a column with the same superscript letters are not significantly difference while 

different superscript letters denote significant difference (p<0.5). 

4. Discussion 

The secondary metabolites were widely distributed in the 

leaves of herbaceous plants, trees, shrubs and ornamentals. 

Saponin was present in all at varying levels as either steroid 

or triterpenoid; most of the leaves contained steroidal saponin 

is common in plants used as herbs for their health-promoting 

properties [17]. The (steroid) saponin present in plants was at 

different quantities, depending on the nature of the plant [18]. 

This is in consonance with [19] who also reported that 

Steroids (saponin) and phlobatannins were found to be 

present in Spigelia anthelmia studied. Steroidal compounds 

are known to be hormone precursors having structural 

similarity to such hormone. From phytochemical screening, 

[1] found that Toddalia asiatica, E. cymosia and 

Clerodendrum myricoides contains steroids, extracts from 

these plants are traditionally used to improve lactation 

possibly because steroids act like the hormones responsible 

for lactation [12]. Steroidal compounds are important in 

pharmacy due to their relationship with such compounds as 

sex hormones [3]. Therefore, leaves of herbaceous plants, 

trees, shrubs and ornamentals can be harnessed as source of 

steroidal compound which can act like hormones. 

The triterpenoid saponins found in some of the foliage 

make good promising cleansing agents. Triterpenoid saponin 

produced from Quillaja saponaria, a tree native to the Andes 

region had its bark peeled off and extracted with water by the 

indigenous peoples as a shampooing agent, and by the 

Shamans as an overall curing agent [20]. Properties of 

saponin include formation of foams in aqueous solution, 

haemolytic activity and cholesterol binding properties and 

bitterness. Most of the plant studied has foaming as one of 

their properties which suggest them as a good cleansing 

agents. Saponins natural tendency to ward off microbes 

makes them good candidates for treating fungal and yeast 

infections. These compounds serve as natural antibiotics, 
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which help the body to fight infections and microbial 

invasion [21]. Hence, saponin from leaves of herbaceous 

plants, trees, shrubs and ornamentals can be used as natural 

antibiotic.  

Saponin was high in most of the leaves which makes them 

suitable medicinally for both human and animals. Saponins 

are known to cause gastroenteritis, manifesting as diarrhea 

and dysentery in man. It also suppresses rumen protozoa by 

reacting with protozoan cell membrane cholesterol, causing 

the cells to lyse. Therefore, dosage consumed by human and 

animal is such that does not exceed tolerable and beneficial 

level. Saponins also lower blood cholesterol thereby reducing 

heart disease as well as inhibit cancer cells [22]. [23] 

Reported that it reduces body cholesterol by reducing 

cholesterol absorption and increasing its excretion, thereby 

reducing blood pressure. The values of saponin from leaves 

of herbaceous plants, trees, shrubs and ornamentals 

determined analysed were higher than 1.7-3.9 g/100 gDM 

reported to be present in some medicinal plants [19]; this 

may be due to differences in specie, plant part, age of plant 

and season. [24] Reported value within this range of 11.3-

12.3 g/100 gDM from different varieties of lablab beans. 

[25] Reported the high saponin level in the leaf and the 

low levels in the seed, pod and whole fruits as an important 

factor as it determines the extent of the plant parts 

fermentation in the rumen. Saponin in some tropical fruits 

was also observed as an active compound responsible for the 

suppression of methanogenesis in faunated and defaunated 

rumen fluid [8]. Therefore, leaves of tropical plants should be 

incorporated into ruminant feed to reduce ruminal 

methanogenesis. Methane production has negative effects on 

the animals as it is an energy loss to the animal, when 

methane accumulates in the rumen, it results in bloat [25]. 

The incorporation of saponin from leaves of herbaceous 

plants, trees, shrubs and ornamentals into ruminant diets, in 

particular roughage-based diets, might be advantageous as it 

would lead to higher microbial yield and lower emission of 

environmental polluting gases (CO2 and CH4) [26]. 

Therefore, incorporation of these saponin containing plants 

into animal feed as whole or saponin extract will improve 

animal performance and prevent ozone layer depletion.  

Phenolic compounds help to prevent the death of crop as 

phenolic compounds from plant extracts act as antimicrobial 

agent [27]. The presence of phenols [28] indicates that such 

plants (Dioscorea species) could act as anti inflammatory, 

anti-clotting, antioxidant, immune enhancers and hormone 

modulators [29]. Phenolics compounds, such as 

anthraquinones have been used as purgatives [12]. 

Anthraquinones are the main constituents in Clutia 

abyssinica roots and leaves and the extracts are traditionally 

used to treat stomachache and constipation. The use of plant 

to treat toothache has also been explained as an effect due to 

the antiseptic action of the phenolic compounds and the 

neuromuscular effects of the iridoids [1]. Therefore, foliage 

analysed in this study contained phenol which makes them 

potential antimicrobial, anti-inflammatory, anti-clotting, 

antioxidant, antiseptic, immune enhancers, hormone 

modulators and can be used to prevent and treat stomachache 

and constipation 

Tannins are water soluble phenolic compounds with a 

molecular weight greater than 500 D and with the ability to 

precipitate proteins from aqueous solution. They occur in 

almost all vascular plants. Hydrolysable tannins and 

condensed tannins (proanthocyanidins) are two different 

groups of these compounds. Generally, tree and shrub leaves 

contain both types of tannins. The two types differ in their 

nutritional and toxic effects. The condensed tannins have a 

more profound digestibility-reducing effect than hydrolysable 

tannins, whereas the latter may cause varied toxic 

manifestations due to hydrolysis in rumen. 

In ruminants, dietary condensed tannins (2-3%) have been 

shown to impart beneficial effects because they reduce the 

wasteful protein degradation in the rumen by the formation 

of a protein-tannin complex [30]. The tannin content of 

leaves of herbaceous plants, trees, shrubs and ornamentals 

was within the beneficial range with the highest value of 2.80 

g/100gDM in Talinum trianglae. Free condensed tannins 

would probably be available to form a complex with 

digestive enzymes such as pepsin and also with the protein of 

gut wall. The complex appears to dissociate post-ruminal at a 

low pH where, presumably, the protein becomes available for 

digestion. Also, tannins are implicated in the control of 

intestinal worms, and while they may reduce the digestion of 

nitrogen in the feed, controlled feeding of certain fodder rich 

in tannins particularly some tree species can have a beneficial 

effect [31], as well as leaves of herbaceous plants, trees, 

shrubs and ornamentals there by enhancing by-pass protein. 

Also, Tannin and saponin presence in appreciable amount in 

feed lead to increase intake of undegradable protein and 

reduction in blood cholesterol respectively [32]. Hence, 

foliage analysed in this study has the potential to enhance by-

pass protein and reduce blood cholesterol when included in 

ruminant feed. 

Tridax procumbens among all leaves of herbaceous plants, 

trees, shrubs and ornamentals is widely employed as 

livestock and poultry feed [33], this may be due to the 

moderate quantity of antinutritional factors. Tannins are most 

effective against the degrading bacteria. [34] Reported that 

the total bacteria in the rumen of goats decreased 

significantly when the animals were fed tannins-rich plant 

(Acacia nilotica) and decrease in the numbers was directly 

proportional to the level of this feed in the diet. [35] Reported 

a reduced population of Ruminococcus spp and Fibrobacter 

spp. While fungi, protozoa and proteolytic bacteria were less 

affected when fed tannin rich feed. Therefore, foliage of 

herbaceous plants, trees, shrubs and ornamentals with high 

tannin contents from this study has the potential to serve as 

selective defaunating agents. 

Alkaliods was absent in all the leaves in this study, this 

may be attributed to maturity of the forages. [36] Reported 

that total and toxic alkaloids concentration generally declines 

with maturity. Although, alkaloid causes central nervous 

system paralysis, many of these alkaloids are of great 

medicinal value, when properly used. According to [37], 0.2g 
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of coniine, an alkaloid found in the seeds of hemlock, is fatal 

to an adult human, others, such as nicotine and cocaine are 

dangerous addictive drugs. Alkaloids extract produce long 

lasting hypertension and contraction of the smooth muscles 

of the intestine both in vivo and in vitro when administered to 

animals [38]. Thus, alkaloids are used in preparing poison bit 

for fishing, hunting and insecticides. Alkaloids and tannins 

produce insoluble alkaloid tannates in herbivores gut 

inhibiting reactions between tannins and proteins [39]; [9]. 

Foliage used in this study contained tannin and does not 

contain alkaloids, probably because of stage of maturity; this 

makes good source of by-pass protein as alkaloid tannates 

complex cannot be formed.  

Flavonoids are widely distributed group of polyphenolic 

compounds that have been reported to act as antioxidants in 

various biological systems. Flavonoids function as 

antioxidant, anti-inflammation, free radicals, and aggregate 

platelets; it also prevents allergies, ulcers, hepatoxins, virus 

and tumors [40]; [29]. Therefore, leaves of herbaceous 

plants, trees, shrubs and ornamentals which contained 

flavonoids are potential antioxidants. These leaves can 

reduce suppress or inhibit cancer cells by interfering with the 

enzymes that produce estrogen [28]; [29]. 

[1] Reported tritepenoids which include: cardiac 

glycosides, sterols, saponins and tritepenes containing plants 

have the potential of solving the problem of multi-drug 

resistance e.g. cancer cells, helminthic, microbial infections 

etc. The presence of these secondary compounds, therefore, 

validates the use of the plants as herbal drugs in Nigeria.  

5. Conclusion  

Tropical plants such as Ocimum gratissiumum, Albizia 

saman, Glyricidia sepium, Talinum triangulae, Amaranthus, 

Helianthus tuberosus, Aloe Vera, Vernonia amygdalina etc 

contain appreciable antinutritional factors which can be 

circumvent from negative effect to great resources in human 

and animal medicine to treat aliments as well as feed additive 

for rumen manipulation to increase feed utilization, 

encourage bye-pass protein, prevent energy loss inform of 

methane by ruminants as well as conserving the environment. 
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