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Introduction 

lants are important to humans because they 

provide us with basic needs of life which 

include shelter, food, air (oxygen), medicine 

(Nwankwo, 2012).  
The nutritional and medicinal potentials of plants 

have been attributed to the phytochemicals and 

other chemical constituents contained in them 

(Umedum et al., 2014).The medicinal value of these 

plants lies in some chemical substances that produce 

a definite physiological action on the human body 

(Edeoga and Gomina, 2000). Mbatchou et al., 2010  
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stated that in spite of their importance, it has been reported that out of the 

250,000-500,000 species of existing plants on earth, only about 300 species 

are utilized in the food, pharmaceutical, cosmetics and perfume industries. 

Mohanta et al., 2007 posited that the screening of compounds obtained 

from plants for their pharmacological assays has been a vast source of 

innumerable therapeutic agents represented by molecular diversity 

engineered by nature. Okwu, 2001 cleared that the most important 

bioactive constituents of these plants are alkaloids, tannins, flavonoids and 

phenolic compounds. This bioactive phytocompounds are synthesized by 

primary or rather secondary metabolism of living organisms. Secondary 

metabolites are chemically and taxonomically extremely diverse 

compounds with obscure function. They are widely used in the human 

therapy, veterinary, agriculture, scientific research and countless other 

areas (Vasu et al., 2009). Medicinal plants containing active chemical 

constituents with high antioxidant property play an important role in the 

prevention of various degenerative diseases (Lukmanul et al., 2008) and 

have possible benefits to the humanity. A large number of phytochemicals 

belonging to several chemical classes have been shown to have inhibitory 

flavonoid, alkaloid, steroid and glycoside. The quantitative 

phytochemistry of the extract expressed that saponin was present in the 

highest quantity (2.2  2.30) followed by the alkaloid (1.7  1.70) then 

flavonoid (0.8  0.80). Hydrogen cyanide occurred at the quantity of 0.5 

 0.45 and finally phenol at 0.4  0.42. Generally, the result suggests the 

root extract to be rich in bioactive chemicals and hence their potential 

for medicine could be harnessed. 

 

Keywords: Lovoa trichilioides, tree, phytochemical, medicine. 
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effects on all types of microorganisms in vitro (Bouopda Tamo et al., 2016, 

Yahaya et al., 2017). 

Lovoa trichilioides (Harms.) of the Meliaceae (Keay, 1989) is among the 

several thousands of plants that are of great economic importance to the 

society. Lovoa trichilioides harms. is native to Africa and is distributed from 

Sierra Leone through West Africa into Congo and Angola (Kukachka, 1964, 

Tchoundjeu and Leakey, 2001). 

 

Figure 1: The natural distribution of Lovoa trichilioides in West and Central 

Africa (Shaded area) (From Vivien and Faure, 1985). 

 

Lovoa trichilioides is a large or emergent forest tree, often reaching a height 

of 45 m or more, with a diameter at breast height exceeding 1 m. The bole 

is sometimes straight and cylindrical to a height of 25 m where the first 

branches occur. More commonly however, the bole is crooked and heavily 
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forked. The crown tends to be heavily branched and fairly open, becoming 

dome-like on emergent trees (Tchoundjeu and Leakey, 2001). 

Lovoa has been distributed to the rest of the world as ornamental, 

medicinal, wood for building and construction etc. (Talla et al., 2014). They 

are used in the United States primarily in the form of veneer for decorative 

purposes (Kukachka, 1969). 

The need to thoroughly investigate and harness the therapeutic potential 

of plants is timely. This demand has not received the much expected 

attention with regards to Lovoa trichilioides Harms. In recent time, many 

researchers are primarily concerned with the structure and properties of the 

wood, conservation and ecology of the plant, systematic and DNA 

fingerprinting of the plant with little interest in the study of the 

phytochemical and medicinal properties of the plant so as to establish facts 

about its biochemical and pharmaceutical applications. 

 

Materials and Methods 

Plant Collection and Authentication  

The roots of Lovoa trichilioides were collected in the month of August, 2017, 

from the Forestry Research Institute, South East Zone (Humid Region), 

Ibeku Umuahia, Abia State. It was identified by Mr. Solomon Odeyemi of the 

FRIN Umuahia and further authenticated by Dr. Odaro Timothy of the Plant 

Biology and Biotechnology Department, University of Benin, Benin City. A 

voucher specimen has been prepared and deposited at the Herbarium of 

the University, with herbarium number; UBHA 357, for future reference. 

 

Preparation of Methanolic Extract 

The fresh roots of Lovoa trichilioides were washed in water and spread on 

laboratory tables where they were air dried under room temperature for 

two months. The plant material was pulverized to fine powder with the aid 
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of an impact mill. The weight was actualized to 1100 g and was macerated 

with 7.5 ml of methanol for 72 hours with constant shaking and stirring. 

Filtration was done using cotton wool, Whatman No. 1 filter paper, conical 

flask and funnel to separate the residue from the filtrate. The filtrate was 

concentrated to paste level using crucible and water bath to actualize the 

crude extract of 33.4 g which was preserved in a sample bottle inside the 

refrigerator. 

 

Phytochemical screening 

Qualitative analysis 

The qualitative phytochemical screening of the crude methanolic extract 

was carried out using established protocols as described by Sofowora 

(1993), Trease and Evans (2002), Ayoola et al. (2008), Vaghasiya et al. (2011) 

and Usman et al. (2014).  The presence of alkaloids, flavonoids, tannins, 

saponins, cardiac glycoside, terpenes, steroids,   and phenols content of the 

plant were determined. 

 

Test for alkaloids 
 
Mayer Test:  
To 2-3 ml of filtrate, 1 ml of dilute HCI and Mayer’s reagent was added and 

well shaken, formation of yellow precipitate showed the presence of 

alkaloids. 

 

Wagner’s Test:  

To 2-3 ml of filtrate, 1 ml of dil. HCI and Wagner’s reagent was added and 

shake well. Formation of reddish-brown precipitate showed the presence of 

alkaloids  
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Dragendorff’s Test 

To 2-3 ml of filtrate, 1 ml of dilute HCI and Dragendroff’s reagent was added 

and shake well, formation or orange-brown precipitate showed the 

presence of alkaloids (Rufai and Fatimah, 2015). 

 

Test for phenolics and tannins 

 

Ferric Chloride test  
The extract (5 ml) was mixed with 5 ml of distilled water. To this few drops 

of neutral 5% ferric chloride solution are added formation of deep blue black 

colour indicated the presence of phenolics and tannins. 

 
Gelatin test  
The extract (5 ml) is dissolved in 5 ml of distilled water and 2 ml of 1 % solution 

of gelatin containing 10 % NaCl is added to it, white precipitate indicates the 

presence of phenolic compounds. 

 
Test for glycosides (Keller-Killiani Test): 
5 ml of extract in 1ml of conc. H2SO4, 2ml of glacial acetic acid and 1 drop of 

FeCI3 solutions was added. Appearance of brown ring shows the presence 

of cardiac glycosides. 

 
Test for terpenoids (Salkowski Test): 
2 µL of chloroform and 3 ml of concentrated H2SO4 were carefully added to 

5 ml of each extract to form a layer. A reddish-brown color at the interface 

indicated the presence of terpenoids. 

 
Test for saponins 

1 ml of the extract in 20 ml distilled water was added and shaken well in 

measuring cylinder for 15 min. Then 1cm layer of loam was formed. Above 

phytochemical analysis will be carried out using standard procedure. 
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Test for anthraquinones (Borntrager’s Test): 

3 ml of the extract to drops of dil. H2SO4 was added. The solution was then 

boiled and filtered. The filtrate was cooled and to it equal volume of 

benzene was added. The solution was shaken well and the organic layer was 

separated. Equal volume of dilute ammonia solution was added to the 

organic layer. The ammonia layer turned pink showing the presence of 

anthraquinones. 

 

Test for Flavonoids 

1 ml of concentrated H2SO4 was added to 2 ml of the methanolic extract of 

the filterate and fractions and 5 ml dilute ammonia. Yellow colouration 

revealed the presence of flavonoid which disappeared upon standing 

 

Test for Phlobatannin 

5 ml of the extract plus 3 drops of 40 % formaldehyde, plus six (6) drops of 

diluted HCL was raised to its boiling point, the mixture was then cooled. The 

precipitate was then washed with hot water, warm alcohol and warm 5 % 

KOH. A bulky precipitate which left a coloured residue after the washing 

treatment indicated the presence of phlobatannin. 

 

Test for Terpenoids 

6 drops of Brady’s reagent were added to 2 ml of filterate. A yellowish 

orange colour revealed the presence of terpenoids. 

 

Test for Steroids 

0.5 g of the extracts was dissolved in 5 ml methanol. 1 ml of the extract was 

added to 0.5 ml acetic anhydride, cooled on ice and 0.5 ml Chloroform, 1 ml 

of conc. H2SO4 were carefully added using a pipette. A reddish brown ring 

formed at the separation levels indicates a positive result. 
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Results 

Phytochemistry  

Qualitative phytochemistry of the methanol root extract of Lovoa 

trichilioides 

The qualitative phytochemistry of the extract showed the presence of 

phenol, saponin, anthroquinone, flavonoid, alkaloid and glycoside (Table 1). 

 

Table 1: Qualitative phytochemistry of the methanol root extract of Lovoa 

trichilioides 

CONSTITUENTS RESULT 

Tannin __ 

Phenol + 

Steroid + 

Saponin + 

Anthroquinone + 

Flavonoid + 

Coumarin __ 

Alkaloid + 

Glycoside + 

Phlobatannin __ 

Key: + = Positive 

          ⎯ = Not detected 
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Quantative phytochemistry of the methanol root extract of Lovoa 

trichilioides 

The quantitative phytochemistry of the extract showed that saponin was 

present in the highest quantity (2.2  2.30) followed by the alkaloid (1.7  

1.70) then flavonoid (0.8  0.80). Hydrogen Cyanide occurred at the quantity 

of 0.5  0.45 and finally phenol at 0.4  0.42 (Table 2).  

 

Table 2: Quantitative phytochemistry of the methanol root extract of 

Lovoa trichilioides  

CONSTITUENTS QUANTITY (%) 

meanSEM 

Phenol 0.4  0.42 

Saponin 2.2  2.30 

Alkaloid 1.7  1.70 

Flavonoid 0.8  0.80 

HCN (mg/kg) 0.5  0.45 

 

Discussions 

The qualitative phytochemistry of the methanolic root extract of Lovoa 

trichilioides examined in this study has shown the presence of phenol, 

saponin, anthroquinone, flavonoid, alkaloid, steroid and glycoside (Table 1). 

Idu et al., 2003 reported that the presence of phytochemicals such as 

alkaloids, saponins, cardiac glycosides, flavonoids and terpenoids exhibited 

marked antimicrobial activities against certain gram positive 

(Staphylococcus aureus and Bacillus subtilis) and gram negative (Escherichia 

coli and Pseudomonas aeruginosa) bacteria. Aruoma (2003) reported that 

mixtures of such chemicals have been known to exhibit a broad spectrum 

of biological effects and pharmacological properties. 
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The quantitative phytochemistry of the extract expressed that saponin was 

present in the highest quantity (2.2  2.30) followed by the alkaloid (1.7  

1.70) then flavonoid (0.8  0.80). Hydrogen cyanide occurred at the quantity 

of 0.5  0.45 and finally phenol at 0.4  0.42 (Table 2). The absence of tannin 

and phlobatannin is in line with the report of Ejikeme et al., 2014 except for 

the glycoside. Opawale et al., 2018 discovered tannin, phlobatanins, and 

glycosides and also stated the absence of flavonoid in the water, ethanol 

and acetone extract of the L. trichilioides stem bark. 

Saponins are glycosides with distinctive foaming characteristics (Ejikeme et 

al., 2014). They protect plants against microbes and fungi; they are natural 

pesticides, as they are good insect repellent. Some plant saponins may 

enhance nutrient absorption and aid in animal digestion. Recent studies 

have illustrated saponins effects which have been beneficial on the 

treatment of allergies, eczema, malaria, and control of blood cholesterol 

levels, bone health, cancer, and building up of the immune system 

(http://www.herbs 2000.com/h_menu/saponins.htm). Moreover, Thakur et 

al., 2011 buttressed that saponins helps in lowering the serum cholesterol 

levels, possess abortifacient property as well as immunumodulatory effect. 

They went further to state that it has cytotoxic effects on malignant tumor 

cells and is involved in synergistic enhancement of the toxicity of 

immunotoxins. Zheng et al., 2012 stated that saponins also show 

antidiabetic property. Saponin content of L. trichilioides makes it useful in 

food industry where foam is needed such as ice cream production. In 

humans, alkaloids often have pharmacological effects and are used 

medications, as recreational drugs, or in entheogenic rituals (Ejikeme et al., 

2014). Alkaloids and phenolic compounds have hypoglycemic antidiabetic 

properties (Tiong et al., 2013, Islam et al., 2009, Arya et al., 2012, Maiti and 

Majumdar, 2012 ) and also exhibit anti inflammatory, antimicrobial and 

antioxidant effects (Al-Shahwany, 2014). Phenols are also known as 

http://www.herbs/
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important plant constituents that protect the plant from oxidant damage 

(Edeoga et al., 2017). 

Flavonoid content discovered in the extract is averagely appreciated. 

Flavonoid as one of the most common phenolic plant constituent are 

naturally occurring plant products originating from the phenyl panoid 

pathway (Ajaiyeoba et al., 2001). Its presence in the extract can be used to 

treat certain physiological disorders; show antioxidant activity and combat 

carcinogenesis (Rice-Evans, 1995). Sandhar et al., 2011 and Bansode and 

Salalkar (2015) reported that flavonoids have a wide range of biological 

properties such as anti-inflammatory, anti bacterial, antiviral, anti-allergic, 

cytotoxic, anti-tumor properties. They went further to state that it is used 

in the treatment of neurodegenerative diseases and has vasodilatory action. 

Flavonoids play a role in protecting the plants from microbes and insect 

attacks. Research shows that flavonoids alone provide minimal antioxidant 

benefit due to slow absorption by the body, there is indication that they 

biologically trigger the production of natural enzymes that fight diseases 

that reduce the risk of certain cancers, heart disease, and age-related 

degenerative diseases. Some research also indicates flavonoids may help 

prevent tooth decay and reduce the occurrence of ailments such as the flu 

(Ejikeme et al., 2014). 

In humans, glycosides increase capillary resistance and decrease vitamin C 

deficiency. They are recommended in the treatment of thrombopenia 

(blood coagulation), influenza, fever, gastric ulcer and have cortisone like 

action in rheumatic arthritis and other inflammatory diseases (Ejikeme et al., 

2014). HCN is a toxic substance released by the removal of the sugar part in 

the non carbohydrate moiety called glycone (Ejikeme et al., 2014). A very 

small quantity of hydrogen cyanide (0.5  0.45) was discovered which is 

below lethal level but caution must be applied in preparation of this plant 

for consumable. 
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Okwu, 2001 noted that steroidal compounds are of importance and interest 

in pharmacy due to their relationship with such compounds as sex 

hormones. He went further to state that they are used by expectant 

mothers or breast feeding mothers to ensure their hormonal balance since 

steroidal structure could serve as potent starting material in synthesis of 

these hormones. Tiwar et al., 2011 stated that steroids possess 

antidiarrhoeal property. 
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