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ABSTRACT 
 
Chrysophyllum albidum is a medicinal plant used for different diseases. The present work was 
aimed to screen this medicinal plant for phytochemical studies. The method of cold maceration was 
used in the extraction by serial exhaustive extraction method which involves successive extraction 
with solvents of increasing polarity from a non polar (hexane) to a more polar solvent (methanol) 
to ensure that a wide polarity range of compound could be extracted. Extracts of Leaf of C. albidum 
revealed the presence of flavonoids, phenols, glycosides, terpenoids, saponins, steroids and 
alkaloids in methanol extract and absence of anthraquinone, tannins, glycosides extract. The 
phytochemical compounds identified known to be bioactive and have been confirmed have  
medicinal  as  well  as  physiological  activity  and therefore could be said to be responsible for the 
efficacy of the leaves of the plants studied in treatment of different ailments. These classes of 
phytochemical compounds are known to show curative activity against several bacteria and it is not 
surprising that these plant extracts are used traditionally by herbalist to cure bacteria related ill-
health. The plant extracts could therefore be seen as a potential source for useful drug and the 
continued traditional medicinal use of these plants is therefore encouraged.                                       

                                                                                                                                 
.                                                                                                                                                                

 
INTRODUCTION 

  
Plants have been used for alleviating human suffering from the very beginning of human 
civilization, and records of the use of plants are available since about 5000 years ago. The active 
principles isolated, have provided leads in the development of several life saving drugs, which are 
in use today. Different civilizations developed their own indigenous system of medicines (Gupta et 
al.; 2010). Medicinal plants are of great importance to the health of individuals and communities 
(Edeoga et al.; 2005). Medicinal plants are the richest bio-resource of drugs of traditional systems 
of medicine, modern medicines, nutraceuticals, food supplements, folk medicines, pharmaceutical 
intermediates and chemical entities for synthetic drugs (Ncube et al.; 2008). The medicinal value of 
these plants lies in some chemical substances that produce a definite physiological action on the 
human body and these chemical substances are called phytochemicals. These are non-nutritive 
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chemicals that have protective or disease preventive property (Subhashini et al., 2010).  Sofowora 
(1982) pointed out that tropical plants represents largely untapped medical resource, and the use of 
many of them familiar to traditional healers are still unknown to western healers (Ijomah et al.; 
1997). Sofowora (1993) has stated that despite the aggressive activities in this field of chemistry, 
the task is still at its early stages. Sandberry and Brulm (1979), reported that only about 10% of all 
plants have been investigated in detail for bioactive agents. Perhaps one of the greatest arguments 
against traditional medicine today is the lack of scientific proof of its efficacy. Most of the claims 
are made by traditional medical practitioner themselves and may have not been thoroughly 
investigated sciectifically (Sofowora 1982). For this reasons therefore, it could be argued that 
further investigation into this medicinal plant is needed. The rural inhabitants and traditional 
medicine practitioners in Calabar muncipality Government of Cross River State uses the 
Chrysophyllum albidum leaves for the treatment of malaria, yellow fever, diarrhea, vaginal and 
dermatological infections. Botanically called Chrysophyllum albidum, white star apple belongs to 
the Sapotaceae family. It is distributed throughout the southern part of Nigeria. Amusa et al.; (2003) 
pointed out that across Nigeria, it is known by several local names and is generally regarded as a 
plant with diverse ethno-medicinal uses in Southwestern Nigeria, the fruit is called agbalumo and 
popularly referred to as udara in Southeastern Nigeria. Houessou  et al.; 2012 accounted for the 
multipurpose nature of Chrysophyllum albidum as follows;  Its fleshy fruits are widely consumed 
and the different plant parts are used in folk medicine to treat several diseases and disorders and the 
fruits contribute to improve health, nutrition, food security and income of the local communities.     
Amusa et al.; (2003) pointed out that across Nigeria, it is known by several local names and is 
generally regarded as a plant with diverse ethno-medicinal uses                                                            
C. albidum is widely used as an application to sprains, bruises and wounds in herbal medicine in 
southern Nigeria. The seeds and roots extracts of C. albidium effectively arrested bleeding from 
fresh wounds, inhibited microbial growth of known wound contaminants and accelerates wound 
healing process (Okoli and Okere 2010). The people of south western Nigeria have been using C. 
albidum leaves for the management of infections / ailments since prehistoric times (Duyilemi and 
Lawal 2009). The roots and leaves of C. albidum have been widely used for medicinal purposes 
(Adewusi, 1997). In addition, its seeds are a source of oil, which is used for diverse purposes. 
(Ugbogu and Akukwe 2008).  C. albidum is used in folklore in the treatment of yellow fever, 
malaria, diarrhea, vaginal and dermatological infections (Abiodun et al.; 2011). Abiodun et al.; 
(2011) accounted for the ethnobotanical uses of C. albidum as follows; The bark is used for the 
treatment of malaria and yellow fever, while the leaf is used as an emollient and for the treatment of 
skin eruption, stomachache and diarrhea (Idowu et al., 2006).  Chrysophyllum albidum is 
established to have haematinic potentials (Adewoye 2012). In addition, its seeds are a source of oil, 
which is used for diverse purposes (Ugbogu and Akukwe, 2008). The fruits also contain 90% 
anacardic acid, which is used industrially in protecting wood and as source of resin, while several 
other components of the tree including the roots and leaves are used as a remedy for yellow fever 
and malaria (Duyilemi and Lawal 2009). The leaves are used as emollients and for the treatment of 
skin eruptions, diarrhea and stomach ache, which are as a result of infections and inflammatory 
reactions (Adisa 2000). The people of south western Nigeria have been using C. albidum leaves for 
the management of infections / ailments since prehistoric times, although scientific evidence for its 
antimicrobial effect is still lacking (Duyilemi and Lawal 2009). The cotyledons from the seeds of C. 
albidum are used as ointments in the treatment of vaginal and dermatological infections in Western 
Nigeria. This present study has the main aim of presenting a medicinal plant C. albidum in Calabar 
Muncipality Local Government of Cross River State with view to promoting this natural herb and to 
optimize the use of available natural resources in the environment. The specific objectives were 
extracting, conducting simple chemical tests to detect the presence of some secondary metabolites 
like anthraquinones, alkaloids; saponins, tannins, glycosides, flavonoids and phenols.                         



O.A.Ushie et al                                                Journal of Applied Chemistry, 2014, 2(2):40:46 

 

42 
 

   

MATERIALS AND METHODS 

Sample Collection and Preparation 

Chrysophyllum albidum leaves were collected from their natural habitat of plain sandy soil of 
coastal plain sands in Calabar Municipality (04o 15oN; 08o 25oE), Nigeria. The sample was air-dried 
for about two weeks and then milled into fine powder using a milling machine.                                   

Method of Extraction 
The method of cold maceration was used in the extraction by Serial exhaustive extraction method 
which involves successive extraction with solvents of increasing polarity from a non polar (hexane) 
to a more polar solvent (methanol) to ensure that a wide polarity range of compound could be 
extracted. The extracts of the leaves was prepared by soaking 100 g of each in 250 ml hexane for 
four days with frequent agitation until soluble matter is dissolved. The resulting mixture was 
filtered by gravity filtration and the filtrate was concentrated by evaporation using rotatory 
evaporator, kept in a vaccum oven over night at room temperature to remove all the solvent and 
weighed. The procedure was repeated on the residue using the following solvents: chloroform, ethyl 
acetate, acetone and methanol sequentially in order of polarity.  The extracts were kept in a 
refrigerator under argon condition until required for testing.                                                                  

Phytochemical Screening Assay 
Phytochemical examinations were carried out for all the extracts using standard procedures to 
identify the constituents. Qualitative analysis of the crude extracts were carried out as described by 
Brain and Turner (1975), Sofowora (1993), Osuagwu et al., (2007), Ushie and Adamu (2010) and 
Okoli et al.; (2010)  to identify the presence of the classes of Secondary Metabolites (alkaloids, 
anthraquinones, flavonoids, tannins, saponins, glycosides, cardiac glycosides, terpenes, steroids, 
phenol, etc)                                                                                                                                              

 
RESULTS AND DISCUSSION 

 
Nature and yield of crude extracts from the leaves of Chrsophyllum albidum 
  The results obtained from the cold extraction of secondary metabolites from the leaves of 
Chrysophyllum albidum using hexane, chloroform ethyl acetate, acetone and methanol in the order 
of increasing polarity are summarized in table 1                                                                                     

Table 1 Nature and yield of crude extracts from the leaves of Chrysophyllum albidum 
Solvents Extract colour Extract Texture 

  
Extract yield Percentages 

recovery (%) 

Hexane Dark green Sticky  solid  
Powder 

11.2 g  
11.8 

Chloroform  Dark  Green  Semi sticky 
powder 

9.00 g 10.0 

Ethyl acetate Greenish  Hard powder 5.10 g 9.00 

Acetone Greenish  Hard powder 8.00 g 6.8 
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Methanol Light green Powder  6.00 g 5.8 

  
Result of the preliminary phytochemical screening of Chrysophyllum albidum leaf extracts. 
The hexane, chloroform, ethyl acetate, acetone and methanol extracts of the leaves of 
Chrysophyllum albidum were screened for the presence of some phytochemicals such as alkaloids, 
anthraquinones, saponnins, steroids, terpenes, flavonoids, tannins, phenols, glycosides and cardiac 
glycosides. The results obtained reveal the absence of anthraquinones, tannins, and glycosides in all 
the extracts. Also, alkaloid was not detected in all the extracts except methanol extracts while 
phenol is was detected in chloroform, ethyl acetate and methanol extracts.  Flavonoids, steroids, 
terpenes, cardiac glycosides and saponins are present in all the extracts. These are presented in table 
2 below.                                                                                                                                                   

  
Table 2: Preliminary screening of leaf extracts from Chrsophyllum albidum 

  
    Phytochemicals         

                   
Reagents                                  Extracts  

Hexane  Chloroform Ethyl 
acetate 

Acetone  Methanol  

1  Alkaloids  
 
  

a) Wagners 
b)Mayer  

c)Drangerdoff  
d)Hager  

    - 
    - 
    - 
    - 

    - 
    - 
    - 
    - 

   - 
   - 
   - 
   - 

   - 
   - 
   - 
   - 

   + 
   + 
   + 
   + 

2 Anthraquinone  Extact in benzene + 
Ammonia 

     
     - 

 
     - 

    
    - 

 
    - 

    - 

3  Tannins  Solutions of 
extracts  + 

ammonia solution 

 
   - 

 
     - 

     
     - 

 
     - 

 
    - 

4  Flavonoids  
 

a)Lead acetate 
b)Ferric chloride  

 
c)Alkaline test 

d)extracts + ethyl 
acetate + ammonia 

   + 
    

   + 
     

   + 
 
 

  + 

     + 
 

     + 
      

     + 
 
 

      + 

      + 
 

      + 
     

      + 
 
 

      + 

    + 
 

    + 
     

    + 
 
 

     + 

    + 
 

   + 
    

   + 
 
 

    + 
5  Steroids Extacts + acetic 

anhydride + H2SO4 
    

     + 
 

      + 
 

     + 
 

     + 
 

    + 
6 Terpenes Extacts + 

chloroform +H2S04 
 

     + 
 

      + 
     

     + 
 

     + 
 

    + 
7  Glycosides  a)Extracts + dil 

H2SO4 + NaOH+ 
Fehling solution 

 
b)Extracts +ferric 
chloride in boiling 

water + benzene 

      
     

    - 
 
 
 

    - 

      
 

      - 
 
 
 

      - 

 
 

     - 
 
 
 

    - 

 
 

   - 
 
 
 

    - 

 
   

  - 
 
 
 

   - 
  

Presence of constituent = +                      Absence of constituent = - 
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DISCUSSION 

The phytochemical screening of crude yields of the chemical constituents of C. albidum showed 
that flavonoids, steroids, terpenes, cardiac glycosides and saponins are present in all the leaf 
extracts. Alkaloids were detected in the methanol extract only which corroborates with previous 
research by Okoli and Okere (2010) on their work on the ethanolic extracts. These classes of 
secondary metabolites are known to show medicinal activity as well as exhibiting physiological 
activity (Sofowara, 1993). These classes of phytochemical compounds are known to show curative 
activity against several bacteria and it is not surprising that these plant extracts are used traditionally 
by herbalist to cure bacteria related ill-health (Njoku and Obi 2009).                                                    
Chrysophyllum albidium can be used as anti-inflammatory, antispasmodic, antianalgesic and 
diuretic properties which can be attributed to their high flavonoids, steroids, glycosides and 
saponins (Savithramma 2011). Okoli and Okere (2010) pointed out that flavonoids are potent water 
soluble super antioxidants and free radical scavengers which prevent oxidative cell damage, have 
strong anticancer activity and inhibit tumor growth (Stauth, 1993). The beneficial effects of fruit, 
vegetables, and tea or even red wine have been attributed to flavonoid compounds rather than to 
known nutrients and vitamins (Félicien, 2008).                                                                                      
Saponin causes complexation with cholesterol to form pores in cell membrane bilayers, e.g., in red 
cell (erythrocyte) membranes, where complexation leads to red cell lysis (hemolysis) on 
intravenous injection. (Francis et al.; 2002). Saponins have also been used as adjuvants in vaccines 
(Skene et al., 2006). There is tremendous, commercially driven promotion of saponins as dietary 
supplements and nutriceuticals. There is evidence of the presence of saponins in traditional 
medicine preparations (Xu, et al., 1996).                                                                                                
Chrysophyllum albidium is important in pharmacy because it contain steroidal compounds which 
are of importance and interest in pharmacy due to their relationship in sex hormones (Okwu 2001), 
development and control the reproductive tract in humans, molt insects, induce sexual reproduction 
in aquatic fungi. Pharmacologically, glycosides has been found to be useful in treatment of several 
illness for instance cardiac glycoside have long been employed as important ingredient for arrow 
poisons and drugs (Trease and Evans 1989).                                                                                         

Alkaloids were detected in methanol extract only which corroborates with previous research by 
Okoli and Okere (2010) on their work on the ethanolic extracts of Chrysopyllum albidium. Hence, 
Chrysopyllum albidium can be used as an analgesic, anaesthetic and as social drugs since it contains 
alkaloids.                                                                                                                                                  
The alkaloids contained in plants are used in medicine as anaesthetic agents (Herourat et al.; 1988). 
Harborne (1988) also reported on analgesic properties of alkaloids. Alkaloids has contributed to the 
majority of the posons, neurotoxins and traditional psychedelics and social drugs [e.g. nicotine, 
caffeine, methamphetamine (ephedrine) cocaine, and opiates] consumed by humans (Zenk and 
Juenger 2007). The presence of terpenoids that have carboxylic acid groups could also be 
responsible for the activity of the organic extracts (Njoku and Obi 2009). Chrysophyllum albidium 
can be used in the treatment of certain illnesses because it contains cardiac glycoside which have 

long been employed as important ingredient for arrow poisons and drugs (Trease and Evans, 1989) 
  

                                                                       
SIONCONCLU  

The results reveal the presence of phytochemicals which are medicinally active constituents in the 
Chrysophyllum albidum leaf extracts studied. The phytochemical compounds identified have been 
documented by many researchers to be bioactive and have been confirmed by previous workers to 



O.A.Ushie et al                                                Journal of Applied Chemistry, 2014, 2(2):40:46 

 

45 
 

have  medicinal  as  well  as  physiological  activity  and therefore could be said to be responsible 
for the efficacy of the leaves of the plants studied in treatment of different ailments. The plant 
extracts could therefore be seen as a potential source for useful drug. The continued traditional 
medicinal use of these plants is therefore encouraged. Further work is being carried out by the 
group on antimicrobial activities, to isolate, purify and possibly characterize the active constituents 
responsible for the activity of this plant.                                                                                                 
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