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                                       ABSTRACT 

The proximate composition, ascorbic acid content and anti-nutrient composition of Chrysophyllum africanum fruits 

was investigated. The proximate composition analysis showed the results to be, moisture 66.67%, Carbohydrate 

78.34%, protein 5.66%, fibre 4.50%, fat 9.83%, ash 2.12% and total energy value 420.42 kcal The ascorbic acid 

content was 19.68%.The anti-nutrients composition was observed to be oxalate 4.95mg, saponins 3.66 %, 

Cyanogenic glycoside 0.17%, phylate 0.02% and tannins 0.03 %.The study showed that Chrysophyllum africanum 

fruit contain high carbohydrate and this makes it a good source of energy for human nutrition while the high 

moisture content gives it a very short shelf life. 
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1. INTRODUCTION 

Plants are primary sources of medicines, food, shelters and other items used by humans everyday. Their roots, 

stems, leaves, flowers, fruits and seeds provide food for humans 1 , 2.Fruits are sources of minerals, fibre and 

vitamins which  also provide essential nutrients for the human health 3. Some fruits are also known to have anti-

nutritional factors such as Phytates and Tannins, that can diminish the nutrient bioavailability, if they are present at 

high concentrations 4.It has been reported that these anti-nutritional factors could also help in the treatment and 

prevention of several important diseases like the anti- carcinogenic activity of the phytic acid that has been 

demonstrated by invitro and invivo assays 3. 

Chrysophyllum africanum (African star Apple) popularly known as Agbalumo among the Yorubas, Agwaluma 

among the Hausas and Udari among the Efiks and Ibibios in southern Nigeria is a fruit that is commonly eaten raw 

in the study area. 

It is a large berry that contains up to five seeds that are flat in shape. The plant belong to the family sapotaceae. The 

leaves of the plant are alternate and nearly evergreen elliptic, slightly leathery.the fruit could be ellipsoid, round or 

pear shaped. It has a milky sweet pulp that houses the seeds. When the fruit is cut transversely it appears like an 

asterisks in the central core or like the pointed stars. This is the origin of the name of the fruit as “STAR APPLE” 

The fleshly fruit is eaten raw by most people and relished by many others 5.Apart from the work carried out by 6 

on the proximate composition, ascorbic acid and mineral content of this fruit obtained from Ibadan in southwest of 

Nigeria, there is no other information on the proximate composition, Ascorbic acid content and anti-nutrients 

composition of Chrysophyllum africanum fruit cultivated in the study area. This study is therefore aimed at finding 

out the proximate composition, ascorbic acid content and anti-nutrients composition of chrysophyllum africanum 

fruit cultivated in the study area for the public awareness of its nutritional and anti-nutritional status. 

 

2. MATERIALS AND METHODS 

2.1   Sample Collection and Preparation 

The fruits of Chrysophyllum africanum used in this study were obtained from a plantation in Calabar, the capital of 

Cross River State of Nigeria, in March 2010. The fruits were identified by a taxonomist Mr frank of the Department 

of Botany, University of Calabar , Calabar. The fruit samples were taken to the laboratory after identification. They 

were washed and their skin peeled, the pulp (edible portion) chopped into pieces. They fruits were divided into two 

portions .One portion was used for the determination of the moisture and ascorbic acid contents. The other portion 

was dried in hot air circulating oven (Gallenkamp DV330) at 65
0
C to a constant weight for (18-24h).The dried  

samples were ground into powder using an electric blender with steel blades and stored in screw capped containers 

at 4-6
o 

C. Proximate composition analysis of the samples for ash , crude protein, crude fat, crude fibre and  total 

carbohydrate were carried out in triplicates according to the standard methods of analysis, as described by the 

Association of Official Analytical Chemists(AOAC,1990).using dry samples. The energy value was calculated using 

the Atwater factors of 4, 9, and 4 for protein, fat and carbohydrate, respectively.89 The Ascorbic acid content 
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was determined according to the standard methods 7.The quantitative determination of Oxalates, Phytates, 

Tannins, Saponins ,and Cyanogenic glycosides were carried out according to standard methods 7  

                                                      

3. RESULTS AND DISCUSSION 

The results of proximate composition, Ascorbic acid content and energy value of Chrysophyllum africanum (African 

Star Apple) fruits is represented in table (1). Moisture content of the fruits of C.africanum from the analysis was 

(66.67 %) which is higher than (42.10%) earlier reported for the same fruits 6 . This value is lower than (85.1%) 

moisture content reported for Averrhoa carambola 10,(94.8%) reported for Solanum gilo and (94.6) for Solanum 

aubergine  fruits 11.The moisture content of any food is an index  of its water activity 12 and is used as a 

measure of  the stability and susceptibility to microbial contamination 13. This implies that C africanum fruits may 

have a short shelf-life due to its high moisture content. The high moisture content also implies that dehydration 

would increase the relative concentrations of the other food nutrients and improve the shelf-life of C.africanum fruits 

11,14 . The crude Fat (9.38%) observed for the fruit in this study is lower than (16.20%) earlier reported for the 

same fruit 6 ,it is also lower than (11.7%) crude fat content reported for Averrhoa carambola fruits 10  but higher 

than (7.0%) and (4.00%) reported for S. agilo and S aubergine fruits respectively 11This indicates that C 

africanum fruits contains a moderately high level of crude fat. The ash content of the C africanum fruits obtained in 

this study was (2.12%)This value is close to (2.95%) earlier reported for the same fruit 6 .This value is lower than 

the (3.50%) reported for A. carambola fruit 10  and (10.0%) reported for both S.gilo and S.aubergine fruits 11 . 

The protein content of C.africanum fruit obtained from the analysis was (5.66%) which is lower than (8.75%) earlier 

reported for the same fruit 6.The value is also lower than (14.87%) and (15.75 %) reported for S.gilo and S. 

aubergine respectively 11  but higher than (4.0%) reported for A. carambola fruits 10 . This result shows that 

C.africanum fruit is very low in its protein content. This value can be improved by the dehydration of the fruits 14  

The crude fibre content of C africanum fruit (4.50%) obtained from the analysis is same as that earlier reported for 

the same fruit 6 .This value is lower than (8.60%) reported for A.carambola fruits 10  The value is also lower 

than (16.0%) and (11.75%) reported for S.gilo and S.aubergine fruits respectively 11 .The crude fibre content of C 

afrcanum fruits can be increased by the dehydration of the fruits, as the consumption of fruits with high crude fibre 

content  may contribute to a reduction in the incidence of certain diseases like colon cancer , coronary heart diseases 

diabetes , high blood pressure, obesity and other digestive disorders 14,16,17,18 and 19 .Increased crude fibre 

consumption also increase fecal bulk and rate of intestinal transit and have prebiotic effects 14.The carbohydrate 

content (78.34% ) obtained for C africanum fruit is higher than (67.60%) earlier reported for the same fruit 6 .This 

value is also higher than (72.20%) reported for A.carambola fruits 10 , (52.13% ) and  (58.5%) reported for S.gilo 

and S.aubergine fruits respectively 11 

The total metabolisable energy for C.africanum fruit  was observed to be 420.42kcal. This was in close range with 

448.83 kcal reported for Gnetum africanum seeds 20,403.54 kcal reported for Solanum nigrum seeds 11  and 

384.33 kcal reported for B. coricea seeds 1 .This result shows that C africanum fruit is a good source of energy 

than can be utilized as human  nutrition. 

The ascorbic acid content of C africanum fruit is (19.68%) which is higher than (4.60%) reported for A. carambola 

fruit 10 , but lower than ( 53.5% ) reported for Tetracarpidum conophorum seeds  22 (93.7% ) and (75.9%) 

reported for S.gilo and S.aubergine fruits respectively 11 .The high level of ascorbic acid in this fruit shows that 

the fruit could be used to promote healthy living  such as protection against scurvy and other ascorbic acid 

deficiency related ailments. 

The results for the Anti-Nutient composition of C.africanum fruit is represented in (table 2).The results show that 

C.africanum fruit has a high level of oxalates (4.99mg/100g) and saponins(3.66mg/100g), a moderate level of 

cyanogenic glycoside (0.730mg/100g) with a low levels of phytate (0.032 mg/100g ) and tannins ( 0.029 mg/100g ). 

The oxalate value is higher than (1.06mg/100g) reported for B.coricea seeds 1  and (0.159mg/100g) reported for 

Pennsetum purpureum 15 but, lower than (58.81mg/100g) reported for seeds of Solanum nigrum 21 and 

(109.00mg/100g) reported for Gnetum africanum seeds 20.The saponin content was quite high compared to 

(.0.66mg/100g) reported for S. nigrum seeds21,(0.80mg/100g) reported for C.odorte leaves14 and 

(0.850mg/100g) reported for Pennsetum purpureum 15 but, lower than 4.03mg/100g) reported for B.coricea seeds 

1  and (10.30mg/100g) reported for Tridax procumbens 23.The saponins are known to reduce the uptake of 

certain nutrients like glucose and cholesterols at the gut through intra-lumenal physicochemical interaction 24.Also 

when saponins are consumed they may aid in lessening the metabolic burden that would have been placed on the 

liver 14.The saponins are also known to inhibit structure dependent biological activities 25. 
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The Cyanogenic glycoside level in C africanum fruit is lower than (2.83% reported for Pennsetum purpureum 

15.The tannin content of this fruit is lower than (0.11mg/100g )reported for B.coricea seeds 1, ( 0.47mg/100g) 

reported for Tridax procumbens 23 and (28.64% ) reported for Pennsetum purpureum 15 .The phytate content of 

C. africanum fruit is higher than (0.006%) reported for Pennsetum purpureum 15 ,but lower than (3.18mg/100g 

reported for B. coyicea seeds 1. The knowledge of phytate levels in food is necessary because, high concentration 

of phytate can cause adverse effect on digestibility Also,phytic acid binds metal ions like calcium, zinc, iron and 

other minerals, thereby  reducing their availability in the body.17. They also inhibit digestion of proteins by 

forming complexes with them  26.The high levels of some of the Anti-Nutrients in C.africanum fruit can be 

reduced by a number of processing methods like, soaking, boiling and fermentation etc  17,27,28, 

 Conclusion; This study showed that Chrysophyllum africanum fruits contain high percentage of carbohydrate 

(78.34 %) which makes it a good source of human energy. It also contain moderately high amount of ascorbic acid 

(19.68%) which is good for the body as it can be used for protection against scurvy and other ascorbic acid 

deficiency related ailments. This work has shown that this fruit has a good medicinal value for the management of 

certain health conditions like hypercholesterolemia. 

  

     Table 1; Proximate composition, Ascorbic acid content and Energy value of Chrysophyllum africanum fruit. 

Parameters Composition 

Moisture (%) 66.67± 0.02 

Crude fat (%) 9.38 ± 0.01 

Ash (%) 2.67± 0.02 

Crude Protein (%) 5.66 ± 0.01 

Crude Fibre (%) 4.45 ± 0.02 

Carbohydrate (%) 78.34 ± 0.03 

Ascorbic acid ( mg/100ml) 19.68 ± 0.02 

Energy Value (kcal) 420.42 

 

Table 2; Anti-Nutrient Composition of  Chrysophyllum africanum fruits. 

Parameters Composition (mg/100g) 

Saponins 3.663 ± 0.02 

Oxalates 4.995 ±0.01 

Tannins 

Phytates 

0.29 0± 0.02 

0.320 ± 0.02 

Cyanogenic Glycoside 0.173 ± 0.01 

  

• Values are means of triplicate determinations and standard Deviation. 
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