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Abstract 

Secondary metabolites in a plant materials are known to be responsible for the physiological, pharmaceutical and 

medicinal activities of a plant. This study therefore aimed to screen for the secondary metabolites responsible for 

the traditional use of Uvaria chamae (Udagu) in Oghe traditional medicine. Three solvents of increasing polarity 

were successively used to exhaustibly extract the secondary metabolites present. Simple chemical tests were 

employed to screen for the secondary metabolites in the extracts. The result of the analysis revealed the presence 

of saponins, tannins, flavonoids, alkaloids and carbohydrates in the leaves; saponins, tannins, flavonoids, alkaloids 

and carbohydrates in the stem back and saponins, tannins, anthracenes, flavonoids, alkaloids, carbohydrates and 

protein in the root. The presence of anthracene only in the root may be working in synergy with other secondary 

metabolites and probably justifying the use of root in traditional medicine. 

Keywords: Secondary metabolites; Uvaria chamae; Successive extraction; thin layer chromatographic analysis; 

Leaves, Stem back and Root; anthracene. 

DOI: 10.7176/JNSR/10-10-05 

Publication date:May 31st 2020 

 

Introduction  

The known richest resource of drugs, nutrients, food supplements, folk medicines, pharmaceutical intermediates 

and chemical entities for synthetic drugs are plants (Hammer et al., 1999). Plants extracts either as pure compounds 

or as standardized extracts provide unlimited opportunities for new drugs discoveries because of the unmatched 

availability of chemical diversity (Cosa et al., 2006).  

The use of plants and plant products as medicines could be traced as far back as the beginning of human 

civilizations and traditional medicines are relied upon by the world’s population for their primary health care needs. 

Benin, India, Rwanda, Tanzania, Uganda, Canada, Australia, France, USA, Belgium and Ethiopia use traditional 

medicine 90% 70% 70% 70% 60% 60% 70% 48% 49% 42% 31% respectively  (WHO, 2002; Zhang, 2004) (being 

accessible and affordable)  to help meet their primary health care needs.   

Secondary metabolites are referred to a wide variety non-nutritive compounds made by plants for purposes 

such as disease and pathogen defense and control but may (display different biological activities such as: 

antioxidant, anti-inflammatory, anti-cancer and anti-bacterial properties) affect human health (Kumar et al., 2013).  

Nature provides 80% of all pharmacological and therapeutic lead compounds and the National Cancer 

Institute (NCI) estimates that over 60% of the compounds currently in pre-clinical and clinical development in its 

laboratories are of natural origin. Thus, higher plants remain an important and reliable source of potentially useful 

chemical compounds not only for direct use as drugs, but also as unique prototypes for synthetic analogues and as 

tools that can be used for a better understanding of biological processes (Farnsworth,1984). 

U. chamae belongs to the family of Annonaceae also called the custard apple family and is a climbing large 

shrub or small tree of about 4.5 meters high, native to tropical West and Central Africa where it grows in wet and 

dry forests and coastal scrublands. The family is concentrated in the tropics, with few species found in temperate 

regions. About 900 species are Neotropical, 450 are Afrotropical, and the other species Indomalayan (Chatroui et 

al., 2012; Subramanion et al., 2013). It is called “Mmimi ohia” or Udagu, “Kas kaifi”, and “Akisan” amongst the 

Ibo, Hausa and Yoruba of Nigeria respectively. The fruits are yellow when ripe and have a sweet pulp which is 

widely eaten. All parts of the Annonaceae plants exhibits aromatic fragrant and among them only four genera, 

Annona, Rollinia, Uvaria and Asimina produce edible fruits.  

Extracts from the family Annonaceae have been reported to have potent activity against lymphocytic 

leukemia in mice (Jolad et al., 1982), anti-malarial activity (Nkunya et al., 1991), it also has the anticarcinogenic 

and genotoxic effect (Rajeswari et al., 2012), exhibited significant in vitro cytotoxicity against the KB cancer cell 

line (Véronique Eparvier et al., 2006), has antidiabetic activity (Emordil et al., 2018), has antihemolytic properties 

(Avaligbe et al., 2012), has antimicrobial activity (Ebi et al., 1999),  has high content of phenolic compounds and 

high antioxydant activity (Kone et.al., 2015). 

 

Materials and methods   

Sample collection and preparation   

The samples of U. chamae (Udagu) leaves, stem back and roots were collected from Oyofo Oghe in Ezeagu Local 
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Government Area of Enugu State on 29th June, 2019.  Oyofo Oghe lies Northwest of Enugu Metropolis. The 

samples were air dried indoors at room temperature for 21 days and ground into a fine powder with a mechanical 

grinder. 

 

Successive extraction of active principles for secondary metabolites analysis  

The secondary metabolites in 30g of the powdered plant samples (leaves, stem back and roots) were exhaustively 

extracted with 300mL n-hexane in a 500mL capacity soxhlet extractor using heating mantle. The extract were 

concentrated to half the volume and labeled n-hexane extract of U. chamae (Udagu) leaves, stem back and roots 

respectively. The same procedure were repeated with 300ml of ethyl acetate and methanol and labeled extracts of 

U. chamae leaves, stem back and roots respectively. (Odebiyi and Sofowara, 1978 and 1979; WHO 2002). 

 

Screening for Secondary metabolites of the plant extracts  

The secondary metabolites in the plant samples were determined using the n-hexane, ethyl acetate and methanol 

extracts (WHO, 2002; Sofowora, 1982). Standard methods were followed to determine the presence of saponins, 

glycosides, tannins, flavonoids, steroids, anthracene, alkaloids and volatile oils (WHO, 2002; Sofowora, 1982) etc. 

in the non-polar n-haxane, slight polar ethyl acetate and strong polar methanol extracts. 

 

Test for saponins   

Two and half milliliter of each extract was vigorously shaken with 10 mL of water for 2 minutes in a test tube. 

Then 2 mL of olive oil was added and observed for persistent frothing and emulsion formation and result recorded 

(Sofowora, 1993). 

 

Test for saponin glycoside   

Two and half milliliter of mixed Fehling’s solutions A and B was added to 2.5mL of each extract in a test tube and 

observed for development of bluish green precipitate and observation recorded (Sofowora, 1993). 

 

Test for steroids and triterpenoids (Libermann Burchaed)  

Two and half milliliter of acetic anhydride was added to 2mL of each extract in a test tube and cooled well in ice 

block. Three milliliter of concentrated sulphric acid was carefully added and a change from violet to blue to green 

colour was observed and recorded (Sofowora, 1993). 

 

Test for glycosides (General)     

Dilute sulphuric acid (2.5mL) was added to 5ml of each extract in a test tube and boiled for 15 minutes. Then 2mL 

of 10% NaOH and 5ml of mixed Fehling’s solution A & B were added. The formation of brick red precipitate is 

positive test (Sofowora, 1993). 

 

Test for digital glycosides   

A drop of ferric chloride was added to 2ml of each extract in a test tube. Two milliliter of glacial acetic acid (glacial 

means no H2O) and 2mL of concentrated sulphuric acid were added. The resulting solutions was observed for the 

formation of blue layer and the result recorded (Sofowora, 1993). 

 

Test for anthracenes (Born Traggers test)     

Two milliliter of chloroform was added to 2mL of each extract and was allowed to separate, to the chloroform 

layer, 2mL of 10% ammonium solution was added and vigorously shaken and kept to separate, the observation of 

brick red precipitate is a positive result and recorded (Sofowora, 1993). 

 

Test for tannins    

(a) A mixture of 4mL of each extract and 4mL of water was stirred very well and three drops of 0.33 mol/dm3 

ferric chloride solution was added and the mixture observed for immediate green colouration and result recorded. 

(Trease and Evans, 2002). 

(b) One milliliter of the extract was treated with few mL of gelatin solution; a white precipitate is formed revealing 

the presence of tannins and phenolic compounds (Priyanga et al., 2014). 

(c) One milliliter of the extract was treated with few ml of lead acetate solution. A precipitate production shows 

the presence of tannins and phenolic compounds (Priyanga et al., 2014). 

 

Test for hydrolysable tannins   

Four milliliter of 10% ammonia solution was added to 4mL of each extract and shaken very well and observed for 

the formation of an emulsion and the result recorded (Sofowora, 1993). 
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Test for Pseudo tannins     

A match stick was dropped into 3mL of each extract and two drops of concentrated hydrochloric acid (HCl) was 

added. The match stick was left undistorted for 5 minutes and observed for a dark purple colouration on it and the 

result recorded (Sofowora, 1993). 

 

Test for flavonoids 

(a) Magnesium ribbon test (Shinoda Test) 

A small quantity of magnesium ribbon was dropped into 2mL of each extract and 5 drops of concentrated 

hydrochloric acid (HCl) added the formation of reddish colouration is positive result and it was recorded (Trease 

and Evans, 2002). 

(b). Alkaline test (NaOH and Acid Test): Addition of increasing amount of NaOH to the alcoholic extracts shows 

colouration which decolourises after addition of acid (Biswas and Pandita, 2015). 

(c). Lead Acetate test 

To small quantity of residue, 0.5mL of 1% Lead acetate solution was added and observed for yellow colour ppt. 

formation (Biswas and Pandita, 2015). 

 

Test for resins   

Two milliliter of acetic anhydride was added to 2mL of each extract and 2 drops of concentrated surphuric acid 

added. It was observed for violet colouration and the result recorded (Sofowora, 1993). 

 

Test for alkaloids    

a. Dragendoff’s test: Two drops of Dragendoff’s reagent was added to 2mL of each extract and observed for dip 

brown precipitate and the result recorded (Sofowora, 1993; Trease and Evans, 1978, 1989). 

b. Wagner’s test: Two drops of Wagner’s reagent was added to 2mL of each extract and observed for a dip brown 

precipitation and the observation recorded (Sofowora, 1993; Trease and Evans, 1978, 1989). 

c. Mayer’s test: Three drops of Mayer’s reagent was added to 2mL of each extract and observed for a reddish 

precipitation or colouration (Sofowora, 1993; Trease and Evans, 1978, 1989). 

d. Kraint’s test: Two drops of Kraint’s reagent was added to 2mL of each extract and observed for white 

precipitate. 

Volatile oil test:  Six (6) drops of ferric chloride (0.33 mol/dm-3) solution was added to a mixture of 2mL of each 

extract and 2mL of 90% (v/v) ethanol was added the resulting mixture was observed for green colouration and the 

result recorded. 

 

Test for amino acids and proteins  

(a) To 1 mL of extract, 2 drops of freshly prepared 0.2% ninhydrin reagent was added and heated. Development 

of purple color indicates the presence of proteins.  

(b) The extract was treated with one mL of 40% sodium hydroxide solution and two drops of 1% copper sulphate 

reagent. Appearance of violet color indicates the presence of proteins (Priyanga et al., 2014). 

 

Test for carbohydrates 

(a) Fehling’s test. The extract was treated with 5 mL of Fehling’s solution (A and B) and kept at boiling water 

bath for 5 min. Formation of yellow or red color precipitate indicates the presence of reducing sugar (Priyanga  et 

al.,2014). 

(b) Benedict’s test. To 1 mL of the extract, added 5 mL of Benedict’s solution and kept at boiling water bath for 

5 min. Red, yellow or green precipitate indicates the presence of reducing sugars (Priyanga et al., 2014). 

 

Thin layer chromatographic analysis (TLC) 

Thin layer chromatographic analysis is often used in evaluating medicinal plants material (WHO, 1998). The 

ascending technique was employed in the TLC analysis. A clean dry chromatographic tank with 50ml of the 

running solvent (mobile phase) made-up n-hexane and ethyl acetate (3.1), (3.2) and n-hexane, ethyl acetate and 

methanol (2.1.1) respectively were used to develop the chromatograms. The spots on the TLC plate after 

development were visualized in iodine tank and the position of the spots marked with pencil. The retention factor 

for each spot was calculated for each extract. 

 

DISCUSSION 

Screening for secondary metabolites (Table 1) in the n-hexane (non-polar solvent), ethyl acetate (slightly polar 

solvent) and methanol (very polar solvent) extracts of U. chamae (udagu) plant leaves revealed the presence of 

saponin, hydrolysable tannins, and alkaloids; saponins and alkaloids and saponins, carbohydrates, alkaloids and 

tannins respectively in the leaves. In specific terms n-hexane were able to extract saponins, hydrolysable tannins 
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and alkaloids while ethyl acetate were able to extract only saponins and alkaloids and methanol were also able to 

extract saponins, carbohydrates, alkaloids and tannins. 

The result of secondary metabolites of U. chamae stem back (Udagu) revealed the presence of aponins, 

saponin glycoside, hydrolysable tannins, flavonoids and alkaloids; Saponins, glycoside, saponin glycoside, 

hydrolysable tannin, flavonoids and alkaloids,  saponins, glycoside, flavonoid, alkaloid and carbohydrate in the n-

hexane, ethyl acetate and methanol extracts respectively.  

The results of the screening for secondary metabolites in the U. chamae (Udagu) plant root (Table 1) revealed 

that n-hexane extract contains saponins, alkaloids and hydrolysable tannins; the ethyl acetate extract revealed the 

presence of saponins, tannins, hydrolysible tannins, anthracenes, flavonoids, alkaloids, carbohydrates and protein. 

While the methanol extract contain saponins, tannins, anthracenes, flavonoid, alkaloids, carbohydrate and protein.  

The thin layer chromatographic (TLC) analysis (Table 2) revealed that U. chamae (Udagu) plant leaves 

extracts have varying number of spots (chromatogram) for different solvent system and visualized in iodide tank. 

The result revealed that the chromatograms developed with n-hexane: ethyl acetate (3:1) solvent system revealed 

9 spots, 4 spots and 2 spots for n-hexane, ethyl acetate and methanol extracts respectively. The n-hexane, ethyl 

acetate (3.2) solvent system revealed the presence of 6 spots, 5 spots and one spot for n-hexane extract, ethyl 

acetate and methanol extracts respectively. Solvent system n-hexane: ethyl acetate: methanol (2:1:1) could not 

partition or separate the components in any of the extract. 

The TLC analysis (Table 2) revealed that U. chamae stem back (Udagu) extracts have varying number of 

spots (chromatogram) using different solvent system and visualized in iodide tank. The result revealed 7 spots for 

n-hexane extract, 2 spots for ethyl acetate extract and 2 spots for methanol extract using n-hexane, ethyl acetate 

(3:1) solvent system respectively, while n-hexane, ethyl acetate (3.2) solvent system revealed the presence of 6 

spots for n-hexane extract, 2 spots for ethyl acetate extract and one for methanol extract respectively. Solvent 

system n-hexane, ethyl acetate, methanol (2:1:1) could not partition or separate the components in any of the 

extracts.  

Table 1: Results of phytochemical screening of Uvaria chamae plant leaves, stem back and roots extracts 

Parameters               Leaves            Stem back                 Root 

n-

Hexane 

Ethyl-

acetate 

Methanol n-

Hexane 

Ethyl-

acetate 

Methanol n-

Hexane 

Ethyl-

acetate 

Methanol 

Saponin + + + + + + + + + 

Saponin Glycoside + - - + + - + - - 

Tannins - - - - - - - - - 

Hydrolysable Tannins + + - + + - + + - 

Pseudo Tannin - - - - - - - - - 

Test of Tannin (Using 

Gelatin) 

- + + - - - - + + 

Digital Glycoside  - - - - + + - - - 

Glycoside General - - - - + + - - - 

Anthracene (Born Tragger 

Test) 

- + + - - - - + + 

Resins - - - - - - - - - 

Steroid and Triterpenoids 

(Libemann Buchard) Test 

- - - - - - - - - 

Volatile Oil Test - - - - - - - - - 

Alkaloid  

a. Draggendoff Test 

- - - - - - - - - 

b. Wagner’s Test - - - - - - - - - 

c. Mayer’s Test - - - - - - - - - 

d. Kraint’s Test + + + + + + + + + 

Flavonoid Test 

 (a) Magnesium ribbon test 

- - +    - - + 

(b). Alkaline test - - - + - - - - - 

 (c). Lead Acetate test - + + - + - - + + 

Carbohydrate Test - + + - - + - + + 

Protein - + + - - - - + + 
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TABLE 2: The number of spots for TLC analysis of Uvaria chamae leaves, stem back and root extracts. 

Solvent 

system 

              Leaves            Stem back                 Root 

n-

Hexane 

Ethyl-

acetate 

Methanol n-

Hexane 

Ethyl-

acetate 

Methanol n-

Hexane 

Ethyl-

acetate 

Methanol 

n-hexane, 

ethyl acetate 

(3:1) 

9 4 2 7 2 2 3 4 - 

n-hexane, 

ethyl acetate 

(3:2) 

6 5 1 5 4 1 5 5 - 

n-hexane, 

ethyl acetate, 

methanol 

(2:1:1) 

- - - - - - - - - 

The results of TLC analysis of U. chamae plant root  (Table 2)  shows 3 spots for n-hexane extract, 4 spots 

for ethyl acetate extract and non for methanol extract using n-hexane and ethyl acetate  (3:1)  solvent system 

respectively. For n-hexane and ethyl acetate (3:2) solvent system, n-hexane and ethyl acetate extracts gave 5 spots 

each and non for methanol. Solvent system n-hexane, ethyl acetate and methanol (2:1:1) gave no spot for n-hexane, 

ethyl acetate and methanol extracts. 

  

CONCLUSION 

The screening of n-hexane extracts for secondary metabolites revealed the presence of saponins, hydrolysable 

tannins and alkaloids; saponins, saponin glycoside, hydrolysable tannins, flavonoids and alkaloids; and saponins, 

steroids and triterpenoids, anthracene and hydrolysable tannins for the leaves, stem back and root extracts of U. 

chamae.  Ethyl acetate extracts U. chamae leaves, stem back and root revealed that saponins and alkaloids; 

saponins, glycoside, hydrolysable tannin, flavonoids and alkaloids; and saponins and hydrolysable tannins  are 

present, while  methanol extracts showed the presence saponins, carbohydrates, alkaloids using Krant’s reagent 

test and tannins; saponins, alkaloids, carbohydrates and protein and saponins, tannins, anthracenes, alkaloids, 

flavonoids, carbohydrates and protein. 

Most of the secondary metabolites present is soluble in non-polar n-hexane solvent showing that majority of 

them are slightly polar or non-polar in nature.  It was observed that n-hexane, ethyl acetate (3:1) solvent system is 

a better solvent system to separate the phytochemicals present in U. chamae (udagu) plant leaves, stem bark and 

roots followed by n-hexane, ethyl acetate (3:2) while solvent system n-hexane, ethyl acetate, methanol (2:1:1) 

could not partition or separate the components in any of the extracts.  
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