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ABSTRACT 

Consumption of diets containing fruits and vegetables has been an essential means of living a 
healthy life because of the constituent bioactive compounds. This investigation compared the 
phytochemical constituents and proximate compositions of three different types of apple in other to 
understand their possible mechanisms of action in addition to their role in human and animal nutrition. 
Syzygium malaccense (L.), Syzygium cumini and Malus sylvestris were obtained from different locations 
in Nigeria. Their aqueous extracts were screened for the presence of phytochemicals and nutrients. The 
results showed that the three understudied apples contain phytochemicals, essential nutrients and 
antioxidant vitamin C. S. malaccense (L.) (Malay apple) has a significantly (p<0.05) high levels of 
vitamin C, moisture and fiber but a significantly (p<0.05) low carbohydrate contents when compared to 
S. cumini and M. sylvestris fruits. Therefore, S. malaccense (L.) may be the most ideal fruit of these 
three apples for the prevention and management of digestive disorder and oxidative stress related 
diseases. 
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INTRODUCTION 
The use of different parts of plant and their products has been of importance in nutrition and 

pharmaceutical management of health and diseases. In fact, fruits, stems, leave roots and vegetables of 

many plants have been known to possess active principles known as phytochemicals which are 

responsible for their various biological activities. These activities include, antidiabetes, anti 

inflammatory, antibiotics, antioxidant and anticancer properties 1. Effects of such active or natural 

compounds from fruits, vegetables and other plant materials for medicinal purposes is dependent on the 

ways they are extracted from natural products and the presence of antioxidants 2,3. Specifically, fruits 

can add important vitamins, minerals, and many other bioactive compounds to the human diet 4. They 

serve as appetizer, diuretic and medication for treatment of diseases like high blood pressure, 

inflammation and microbial infections 5. Although, Nigeria is blessed with different kinds of fruits, but 

the cost of apples is very high. This may be due to the fact that they are not cultivated like other tropical 

fruits; rather some of them are planted as ornamental plants whose fruits cannot be stored for long 

because they have poor shelf lives, hence, are very scarce in the Nigeria market. 

Syzygium species, although classified as an underutilized fruits because of lack of promotion, 

little planting region and possession of some unexploited economic values, can be more useful for 

nutritional and medicinal purposes than many other fruits 6,7. S. malaccense (L.) formally known as 

Eugenia malaccensis (L.) belongs to family Myrtaceae is popularly called Mountain or Malay apple. It 

is known as apple in most parts of Nigeria. It is a native of India and Malaysia. Its parts have a variety of 

interesting biological activities. It has been used by traditional medicine practitioners to treat ailment 

like diabetes mellitus, inflammation and act as antimicrobial by its ability to inhibit four species of virus 

and three species of fungus 8. However, the investigation in Nigeria showed that leaves of this plant 

contain hydrodistilled essential oil of about 61.1% monoterpenes and 30.8% sesquiterpenes 9. The plant 

leaves reportedly exhibited strong antioxidant activity due to a higher phenolics and flavonoids contents 

than aqueous extract 10. Therefore, there is a need to provide possible experimental basis for the usage of 

S. malaccense (L.) through the identification of  the chemical components of its fruit (Malay apple) and 

compare these with other common apples like S. cumini (Nigeria apple) and M. sylvestris (Golden or 

Delicious or Crab apple) in other to determine the most beneficial of these apples. 
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EXPERMENTAL SECTION 

Collection of Fruit Samples                       
Fresh and mature samples of the three apples used in this study were gotten from different places 

in Nigeria. They were carefully selected in order to allow uniformity in batch and size.  S. malaccense 

was obtained from Lagos State Polytechnic, Ikorodu, S. cumini from a garden in Ilisan, Ogun State 

while M. sylvestris was obtained from Badagry market (Lagos State). These apples were washed with 

distilled water and kept in the refrigerator. 

Preparation of Fruit Extracts 
Samples of these three (3) apples were collected from the refrigerator, rinsed with distilled water 

and dried using Whatman number 1 filter paper. These were cut into pieces with a sterile knife and 

blended in a Panasonic blender of model MX- 337N. Their aqueous extracts were obtained, filtered and 

stored in clean sample containers in the refrigerator until needed for analysis. 

Phytochemical Screening of Fruit Extracts  
Presence of phytochemical constituents (alkaloids, flavonoids, saponin, tannins and phenolics) of 

these aqueous apple extracts was determined according to the methods of Trease and Evans, Harborne 

and Sofowora 11, 12, 13. All analyses were done in triplicates.  

Test for Flavonoids 
Two methods were used to test for flavonoids. Dilute ammonia (5 ml) was added to a portion of 

the aqueous filtrates of the extracts and concentrated tetra oxo sulphate VI acid (1 ml) was added. A 

yellow colouration that disappears on standing indicates the presence of flavonoids. 

A few drops of 1 % aluminium solution were added to another portion of the filtrates. A yellow 

colouration indicates the presence of flavonoids. 

Test for Tannins 
Aqueous extract (2 ml) was mixed with 2 ml of water before the addition of about 1 to 2 drops of 

diluted ferric chloride solution. A dark green or blue green coloration was regarded as positive for the 

presence of tannins. 
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Test for Phenolics  
Ethyl acetate was used to extract 10ml of test sample. This was then filtered with Whatman filter 

paper. Few drops of ferric chloride reagent was added to 0.2 ml of the filtrate and observed for the 

development of a brown or blue black coloration. This was regarded as positive for the presence of 

phenolics.  

Test for Alkaloids 
Aqueous extract (2 ml) was mixed with 2 ml of 10% NH4OH (pH 7). The alkaloid was extracted 

3 times with 10 ml chloroform. The chloroform layer was washed 3 times with 2 ml of HCl (10%). This 

was divided into two portions.  

Mayer’s reagent was added to one portion and Draggendorff’s reagent to the other.  

The formation of a cream or reddish brown precipitate respectively was regarded as positive for the 

presence of alkaloids. 

Test for Saponins 
Aqueous extract (1 ml) was mixed with few volume of distilled water in a test tube. The solution 

was shaken vigorously and observed for a stable persistent froth for 20 min. These was mixed with 3 

drops of olive oil and then shaken vigorously and observed for the formation of an emulsion.  

Proximate Analysis  
Proximate analysis for the samples was carried out using the standard procedures of the 

Association of Analytical Chemist (AOAC) described in 2000 14. Analysis for ascorbic acid (Vitamin C) 

compositions was determined in triplicates by titration of the extracts with 0.2% of 2, 6- dichlorophenol 

indophenols. Mineral elements (calcium, iron, magnesium and potassium) contents were determined 

after digestion of ashes of the apple samples by means of atomic absorption spectrophotometers (AAS). 

The samples were analyzed in triplicates. The results of analysis were expressed in wet basis.  

Statistical Analysis  
Samples were analyzed in triplicates. Data were reported as mean ± SD and compared using one 

way analysis of variance (ANOVA). P values of < 0.05 were considered significant. 
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RESULTS AND DISCUSSION 

Table 1: Results Showing Phytochemical Screening of the Three Apple Samples 

 

Phytochemicals S.malaccense S.cumini M. sylvectries 

Flavonoids + + + 

Tannins + + + 

Phenolics + + + 

Alkanoids + + + 

Saponnins + + + 
 

Where (+) indicates present. 

 

The presence of phytochemicals in all the three (3) samples of apple [S. malaccense (L.), S. 

cumini and M. sylvestris fruits] is shown in Table 1. The results shows that all the screened apples 

contain chemical or bioactive compounds inform of flavonoids, tannins, phenolics, alkaloids and 

saponins like any plant materials. These chemical compounds confer various pharmaceutical activities 

on many plants. Phytochemicals like flavonoids and phenolics have been found to be responsible for 

free radicals scavenging activity of many medicinal plants15. Flavonoids specifically possess a natural 

tendency to modify body allergy interaction and have anti-microbial, anti-inflammatory and anti-cancer 

activities in many plant products 16. For example presence of Flavonoids and phenolics constituents in 

Pepino fruit extract was discovered to be responsible for its antioxidant activity 17.  

Similarly, tannins are reasonably abundant in leafy vegetables, traditionally used to protect against 

wounds and hemorrhoids 18. It inhibits cell wall formation in fungi and bacteria leading to the death of 

the organisms, some tannins exhibit antiviral activity by selectively inhibit HIV replication 19, 20. 

Therefore, suggesting the antifungal and antibacterial potential of these fruits.  

Saponins on the other hand can act as detergents, a staining agent during histology, and used to manage 

conditions like hypercholestrolaemia, hyperglycaemia, antioxidant, anticancer, antiinflammatory, weight 

loss and also known to have antifungal properties 21.  

 



Ogundare C. Oyinlade, IJSRR 2014, 3(1), 67- 78 

IJSRR, 3(1) January -March 2014 Page 72 

 

Table 2: Results showing Proximate Compositions (%) of fruits of the Apple Samples 

Composition S. malaccense S.cumini M. sylvectries 

Moisture (%) 90.07± 0.06 85.22±0.02* 88.01±0.08* 

Fiber (%) 1.194± 0.03 0.47± 0.01* 0.12± 0.01* 

Ash (%) 0.30±0.02 0.20±0.02* 0.29±0.01 

Fats (%) 0.20±0.02 0.25±0.03 0.31±0.03* 

Proteins (%) 0.55±0.02 0.81±0.01* 0.35±0.01* 

Carbohydrates (%) 6.74±0.09 13.33±0.11* 11.10±0.10* 

Vit. C (mg) 4.57±0.06 1.44±0.01* 0.94±0.10 

Calcium mg) 0.34±0.00 0.92±0.03* 0.30±0.00* 

Iron (mg) 0.15±0.06 0.12±0.03 0.17±0.03 

Magnesium (mg) 0.03±.00 0.07±0.00* 0.04±0.01 

Potassium (mg) 104.72±0.17 79.14±0.12* 157.07±1.91* 
 

The values in the table are the Mean ±SD from triplicate determinations; where p<0.05 is significant level. 
 

Alkaloids provide many pharmaceutical activities; they act as drug precursor and 

antihypertensive, antibiotic among many other therapeutic uses 22. Generally, flavonoids, tannins and 

saponnins are reportedly known as hypolidemic agents 23. Apart from being part of the daily diets, the 

analyzed samples of apple may therefore possess pharmaceutical activities like antioxidants, 

antidiabetes, antimicrobial and serve as enhancer of health status to their users 24, 25. Therefore, the 

various phytochemicals in S. malaccense (L.) provide a basis for the traditional claim for the use of this 

apple in the management of many neurogenerative diseases which result from oxidative stress.  

Proximate analysis for moisture, crude fibre, ash, fats, proteins and carbohydrates contents of S. 

malaccense (L.), M. sylvestris and S. cumini fruits is shown in Table 2.  All the data obtained were from 

wet basis and expressed in percentage (%).  

The moisture contents of the apple samples were significantly different from one to another at 

p<0.05. S.malaccense (L.) (90.07±0.060%) has a significantly (P<0.05) higher moisture and fiber 

contents compared to S. cumini (85.22±0.020%) and M. sylvestris (88.01±0.080%). The high level of 
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moisture in the samples indicates that they all have short shelf life of which S. malaccense (L.) is the 

most highly perishable of the three apples although this has been a serious challenge in preservation of 

food. It means that an appropriate storage procedure must be adopted in other to exploit the beneficial 

use of fruits such as S. malaccense (L.), M. esculenta and M. nagi in the quenching of thirst during 

vigorous activities 26, 27.  

Fiber is an essential component of many diets. It increases food bolus and enhance digestion 

thereby reducing the risk of constipation. It may be used as an important agent for management of 

hypercholesterolemia and related nutritional disorder.  

The fat content in the three apples was generally low; it is within the range of 0.20% to 0.31%. 

This is peculiar to many fruits. However, S. malaccense (L.) fruits have the lowest fat contents than 

fruits of S. cumini and M. sylvestris, Dragon (Hylecereus polyhizus) and some species of Syzygium 28, 29.  

The protein and carbohydrate contents of S. malaccense (L.) fruits were significantly difference at 

p<0.05 compared to other two apples. Although, it has a significantly (P<0.05) lower protein content 

compare to S. cumini (0.81%) but this is significantly (P<0.05) more than 0.35% protein of the common 

apple (S. silevestris). Some fruit’s proteins have been used as active compounds of antimicrobial agents. 

S. malaccense (L.) fruits and the other two apples that were examined in this study may possess an 

antibacterial activity in a similar manner to which purified extract of Carica papaya fruit (pawpaw) was 

able to inhibit about five (5) different bacteria 30, 31.  

The low carbohydrate content of fresh fruits of S. malaccense (L.) (Malay apple) makes it better 

than fruits of S. cumini and S. silevestris as well as fruits of Vaccinum cormbosum (L) which contains a 

very low protein (0.6%) but a very high amount of carbohydrate 32. Fruits with very low carbohydrate 

content cannot supply enough energy as required by the body physiological needs, hence, are regarded 

as bad source of energy or low calorie fruits like Blueberries 27, 33, but are suitable for management of 

nutritional disorders such as diabetes mellitus. Therefore, S. malaccense (L.) fruits may be a good source 

of pharmaceutical agents that may be suitable for the management of hyperglycemic related conditions 

like obesity and diabetes mellitus. 

Although the levels of ash in the analyzed apple samples were generally low, there was a 

significant difference in the ash content between all the samples at p<0.05. Ash level indicates the level 

of trace elements and metal salts in any sample 34. However, the S. malaccense (L.) fruits that were 

analyzed does not contain a significantly (P>0.05) different level of ash when compared to M. sylvestris 

fruit but this was significantly higher (P<0.05) in the S. cumini. It therefore implies that the S. 
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malaccense (L.) fruits sample contains a reasonably high quantities of mineral elements especially 

calcium (Ca) and potassium (K) than other apples. This is similar to the report of Dike on the analysis of 

some fruits and vegetables in Nigeria, where fruits like Dennettia tripetala and Xylopia aethiopica were 

found to contain several mineral elements which include those that are found in S. malaccense (L.) fruit 

sample 35. Mineral elements are used in physiological building and regulatory activities; they are 

cofactors for many enzymatic activities. Therefore, they may be a solution to some of the nutritional 

challenges such as that reported by Archan and Özean in 2008 where an increasing concern was 

observed in the level of minerals that are found human foods 36. Hence, consumption of these apples, 

most especially the S. malaccense (L.) fruits can supplements the endogenous minerals that are required 

for healthy living.   

Micronutrients include those vitamins and minerals that are required in small quantity in the diet 

for cellular metabolism that is necessary for normal body growth. They serve as coenzymes or cofactors 

for many enzymes. Therefore, their deficiency may result into many pathologic nutritional conditions 

inform of diabetes mellitus, obesity and other related nutritional disorders that associated with oxidative 

stress. Vitamins and minerals include vitamin C and E. These are referred to as micronutrients-

antioxidants. The results in Table 2 also show a quantitative presence of vitamin C and mineral elements 

(Ca, Fe, Mg and K) in all the three species of apple that were used in this study. S. malaccense (L.) fruits 

contain a significantly (p<0.5) high levels of vitamin C and Ca, and non- significant (p>0.5) difference 

levels of Fe and Mg when compared to M. sylvestries and S. cumini. Its Ca is significantly higher than 

that of M. sylvestries but lower than of S. cumini. Many antioxidants enzymes or free radical defense 

systems of the body and several metabolic processes especially the lipid metabolism rely on these 

mineral elements for the remover of free radicals in order to maintain a good health 29, 37. Therefore, the 

aqueous extract of S. malaccense (L.) fruits (Malay apple) may be the best source for these mineral 

elements or nutritional supplement than the other two studied apples especially the common M. 

sylvestries  (Crab apple); hence, an important fruit for prevention and management of nutritional 

disorders and attendant macrovascular complications which result from oxidative stress.  

CONCLUSSION 
The fruits of S. malaccense (L.) contain phytochemicals such as flavonoids, tannins, phenolics, 

alkaloids and saponins in a similar manner to fruits of S. silevestris and S. cumin which may be 

responsible for different pharmaceutical activities just as in the case of any medicinal plant materials. 
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However, S. malaccense (L.) fruits contain the highest amount of moisture, ash, fiber vitamin C than the 

other two studied fruits, but a mineral content that were not significantly (p>0.5) different from that of S. 

silvestries (crab apple) which is a more recognized apple in Nigeria. Therefore, S. malaccense (L) may 

be considered an appropriate apple to quench thirst, enhance digestion, supplement antioxidant vitamins 

like ascorbic acid and combat the effects of free radical and related nutritional disorders like diabetes 

mellitus and lipidemic diseases which include obesity and cardiovascular diseases. Further works on the 

potential of S. malaccense (L) fruits in the management of oxidative stress related diseases are in 

progress. 
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