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ABSTRACT 

The chemical composition and amino acid content of African breadfruit was examined. The 

result of the proximate composition showed that African breadfruit has a moisture content 

of 9.50%, ash content of 2.54%, fibre content of 1.69%, fat, protein and carbohydrate 

contents were 3.54%, 12.81% and 69.93% respectively. The mineral assay showed the 

Sodium content to be 8.32mg/100g, Potassium 582.76mg/100g, Iron 1.74mg/100g, Calcium 

163.82mg/100g and Phosphorus 176.87mg/100g. The Vitamin contents were generally low. 

Values obtained were 0.077, 0.028, 0.065, 6.42, 2.67 and 1.32mg/100g for Vitamin B1, B2, 

B3, C, E and A respectively. The value of the antinutrient present showed that tannin, 

phytate, saponin, oxalate and alkaloid contents were 0.54, 0.78, 0.69, 2.94 and 0.91% 

respectively. The amino acid content result showed that the African breadfruit had low 

content of amino acid compared to FAO/WHO requirement level of 1.0% for each amino 

acid. Only aspartic acid, glutamic acid, alanine, leucine, tyrosine and lysine had values 

above 1.0%. 
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INTRODUCTION 

The bottom line of nutritional health 

suggests that there are no nutrients in 

animal based foods that are not better 

obtained in plant foods. Nutrients are in 

essence, the proteins, fats and 

carbohydrates consumed and the 

vitamins and minerals naturally present 

amongst them [1]. Plant based foods 

contain more protein than animal based 

sources. They are made up of many 

complex carbohydrates which are 

necessary for good health. Plant foods 

provide the only means of consuming 

dietary fibre. It also contains unsaturated 

healthy fats and serves as one of the 

major source of antioxidants [2]. 

Plant based foods such as fruit and 

vegetables, nuts, natural vegetable oils, 

and whole grains are important 

components of traditional diets in 

Mediterranean and Asian groups [3]. Such 

diets have been associated with low rates 

of Cardiovascular Disease (CVD) and 

mortality in these regions. Recently, there 

has been a growing interest in the use of 

plant based foods for the prevention of 

CVD and this has led to various clinical 

and epidemiologic studies. [4]. 

The African breadfruit is a native of the 

West Africa, found growing in tropical 

Africa [5]. The breadfruit tree is of the 

family “Moraceae” and is one of the four 

members of the genera “Treculia”. 

Treculia is usually found near streams or 

in swampy areas in the forest. It thrives in 

most tropical and sub-tropical regions 

because it is not very light demanding 

and will grow in a wide variety of soils 

and climatic conditions [6]. 
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According to [7], African breadfruit is a 

leguminous crop and also used as a 

vegetable crop. It is an important source 

of food as it contributes immensely to the 

diet of Nigerians. The plant is called Mon 

by the Yorubas, Ukwa by Igbos, Edianag 

by Efiks and Ibibio, Ize by Benins and 

Bafafuta by [8]. Despite the importance of 

African breadfruit seed, its production is 

faced with several problems. These 

include short shelf-life, tedious 

preparation procedures and poor yield 

due to diseases [9]. 

According to [10], the fungi found 

associated with the spoilage of breadfruit 

seeds in storage are Aspergillus niger, 

Rhizopus spp., Aspergilius flarus and 

Aspergillus fumigates. 

Preliminary investigations have revealed 

the presence of some antinutritional 

factors like hydrogen cyanide, oxalates, 

phytates and tannins [11]. African 

breadfruit seeds are rich in amino acids, 

minerals and fatty acids. Despite the great 

nutritional and medicinal potential of the 

African breadfruit, there is little analytical 

information on the chemical profile of the 

fruit and seed [12]. 

African breadfruit is consumed by most 

people in West Africa without the 

knowledge of its chemical composition 

and amino acid contents. Most times, 

arguments arise whether African 

breadfruit contains more protein than 

carbohydrate. 

Therefore, there is need to analyze the 

African breadfruit seed to clarify the 

uncertainty and also reveal other vital 

nutrients, chemical compositions and 

amino acid content of the African 

breadfruit seed. 

MATERIALS AND METHODS 

Sample collection and treatment 

The raw material (African breadfruit seed) 

was purchased from Umuahia Main 

Market, Abia State. The sample was 

sorted, dehulled, sun dried at 37°C and 

milled with a milling machine. 

Proximate Analysis 

The proximate composition of the African 

breadfruit seed was determined using the 

methods described by [13]. Inclusive in 

these analyses were moisture, ash, fibre, 

fat, protein and carbohydrate which were 

determined by difference. 

Determination of Vitamins 

The spectrophotometer method by [14] 

was employed for Vitamin B1, B2, B3 and 

Vitamin C. The calorimetric method of 

[15] was used to determine Vitamin A and 

E.  

Determination of Minerals 

Phosphorus in the sample was determined 

by the vanadomohybdate (yellow) 

spectrometry described by [16]. Calcium 

and Magnesium content of the sample was 

determined by the versanate EDTA 

complexiometric titration [17]. Potassium 

and Sodium in the sample extract was 

determined by flame photometry as 

described by [18].  

The Iron content was determined by 

Spectrophotometer method by [19].  

Determination of Anti Nutrients 

Phytic acid determination was done using 

the method described by [21].  

The folin-Denis spectrophotometer 

method as described by [22] was used for 

Tannin determination. The method used 

for Saponin determination was described 

by [23]. The gravimetric method by [24] 

for Alkaloid determination was adopted.  

The method used for Oxalate 

determination was described by [25].  

Determination of Hydrogen Cyanide 

(HCN) was done using the alkaline pikrate 

colorimetric method as described by [26]. 

Amino Acid was determined using the 

method described by [27].  

RESULTS AND DISCUSSION 

Proximate Composition of African 

Breadfruit 

The result of the proximate composition 

of African breadfruit is presented in Table 

1.  Table 1 shows the trend in the 

percentage concentration of the different 

compositions of the African breadfruit to 

be in the order as follows: Carbohydrate > 

Protein > Moisture > Fat > ash > Fibre. 

This corresponds with the observations 

by [28] and [29]. The result showed that 

African breadfruit had moisture content 
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9.50%. This value is comparable to 9.13% 

and 9.49% reported for Patchier glare and 

Aphelia Africana [30]. Similar value was 

reported for blend of Bambara nut flour 

and Soy flour at a ratio of 80:20 [31]. A 

higher value of 10% was reported for 

Maize tuwo flour and Cirina forda flour 

[32]. The moisture level of foods is 

usually an index of susceptibility and 

stability to microbial contamination [33]. 

This implies that the low moisture value 

of African breadfruit observed in this 

study is an advantage as it prolongs shelf-

life and discourages microbial activities. 

The ash content value of 2.54% obtained 

in this study is comparable to 2.51% 

reported for Maize tuwo and Cirina forda 

flour [34], but low compared to 3.50% 

reported for blends of Bambara nut flour 

and Soybean flour [35]. [36] reported a 

value of 4.34% and 4.03% for P. glabra 

and A. africana respectively. [37] reported 

a value of 3.10% for Jima bean. This 

suggests that the seed flour of African 

breadfruit could be a good source of 

mineral needed for body development. 

The crude fibre value of 1.90% obtained in 

this study was low comparative to 8.65% 

and 7.70% reported for P. glabra and A. 

africana [38]. A value of 2.8% and 4.28% 

was reported for gourd seeds flour [39] 

and [40] respectively. [41] reported a 

value of 1.19% for velvet bean-pawpaw-

plantain blends. 

Fibre is an indigestible component of 

plant material that helps in improving 

roughage and bulk as well as contributes 

to a healthy condition of the intestine 

[42]. Fibre helps in the maintenance of 

human health and has been known to 

reduce cholesterol level in the body [43]. 

The fat content obtained for African 

breadfruit in this study (3.55%) was low 

when compared to 15.29% and 16.35% 

reported for P. glabra and A. africana 

[44]. A much higher value of 43.2% for 

calabash kernel was reported by [45]. 

Dietary fat functions in the increase of 

palatability of food by absorbing and 

retaining flavours [46]. 

The protein content of 12.81% of African 

breadfruit is comparable to 13.12% for 

Bambara nut flour-cassava flour blend 

[47]. The protein value obtained in this 

study was high compared to 9% (Pecan) 

and 6% (walnut flour) but lower than 21% 

for almond. The high protein content of 

African breadfruit suggests that it may 

find use in food formulations. 

A carbohydrate value of 69.93% obtained 

in this study was higher than 28.52% 

reported for Maize tuwo flour-Cirina forda 

flour blend. A comparable value of 67.88% 

was reported for Bambara flour-Cassava 

flour-Soybeans flour blends [48]. The high 

carbohydrate content of African 

breadfruit suggests it as a good source of 

energy and can find its use in food 

formulation.  

Mineral Composition of African 

Breadfruit 

The Mineral content is presented in Table 

2. The result revealed a Sodium content of 

8.32 mg/100g which is higher than 

6.60mg/100g reported for Jack fruit seed 

flour [49]. [50] reported a higher value 

(22.17mg/100g) for Maize tuwo-Cirina 

forda blend. [51] reported a value of 

32.3mg/100g and 31.2mg/100g for 

Amaranthus hibridus and Tefaira 

occidentalis respectively. 

Potassium content of 582.58mg/100g 

obtained in this study was higher than 

11.6mg/l00g and 20.4mg/100g reported 

for A. hybridus and T. occidentalis 

respectively. [52] reported a low value of 

0.02mg/100g for Maize tuwo flour-Cirina 

forda flour blend. Sodium and Potassium 

are required for the maintenance of 

osmotic balance of the body fluids, the 

pH of the body to regulate muscles and 

nerves irritability. They control glucose 

absorption and enhance normal retention 

of protein during growth (NRC, 1989). The 

Iron value of 174mg/100g of African 

breadfruit is comparable to 1.15mg/100g 

reported for red kidney bean [53]. [4] 

reported values of 5.2mg/100g and 

6.4mg/100g for A. hybridus and T. 

occidentals respectively. 

Magnesium and Calcium value of this 

study was 184.66mg/100g and 

163.82mg/100g. These values are high 

compared to 54.9mg/100g for Calcium 

but lower than 820mg/100g for 

Magnesium reported for red kidney bean 
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[3]. [34] reported a higher value of 308.7 

mg/100g (Calcium) and 338.Omg/100g 

(Magnesium for Jack fruit seed flour). 

Magnesium and Calcium content of 

African breadfruit is suitable for bone 

formation in children. 

African breadfruit had a Phosphorus 

content of 176.87mg/100g. This value 

was higher than 3.7mg/100g reported for 

red Kidney bean [2]. [12] reported a value 

of 45.7mg/100g for A. hybridus and 

39.50mg/100g for T. occidentalis. A value 

of 0.01mg/100g for Maize tuwo flour-

Cirina forda flour blend was reported by 

[23]. Phosphorus is always bound with 

Calcium in the body, both contributing to 

blood formation and supportive structure 

of the body [6].  

Vitamin Composition of African 

Breadfruit 

The result of the Vitamin content is 

presented in Table 3. The result showed 

that the Vitamin B1, B2 and B3 value 

obtained in this study were 0.077, 0.028 

and 0.065 mg/100g respectively. These 

values are low compared to 0.60, 0.10 and 

1.85mg/100g reported for wild sickle pod 

[27]. [21] reported values of 4.24 and 2.75 

mg/100g for Vitamin B2 and B3 in 

Maranthus hybridus. Riboflavin (Vit. B2) 

forms the prosthetic part of many 

enzymes and its deficiency in diets 

causes marked swelling and softening 

sciatic brachial nerves in chicks [42]. 

Vitamin B3 (niacin) helps to revert skin 

disease called pellagra. 

The Vitamin C content of African 

breadfruit (2.67rng/100g) was lower than 

25.40mg/100g reported for A. hybridus 

[47]. This is in tandem with the report by 

[2] that Vitamin C content of seeds are 

poor while those found in  leafy 

vegetables, guava and citrus are rich. A 

higher value of 57.30 and 64.32mg/100g 

reported for white and black variety of 

Mucuna pruriens while [14] suggest the 

contrary. Value obtained in this study is 

however high compared to 0.94± 0.01 of 

pumpkin seeds [34]. Poor level of Vitamin 

C in diets causes Scurvy [45]. 

The value for Vitamin E content 

(2.67mg/100g) obtained in this study was 

lower than the value of 7.4mg/100g 

reported for Moringa oleifera [51]. [23] 

reported a value of 3.20mg/100g for 

African breadfruit-Soybean-Corn blend. 

Vitamin E (Tocopherol) is a natural 

occurring antioxidant. It is essential for 

proper reproduction in animals. It also 

preserves and maintains germinal 

epithelium of gonads for proper 

reproductive function [7]. 

The Vitamin A content of African 

breadfruit (1.32mg/100g) is low when 

compared to 2.25mg/100g reported by 

[4]. The difference in value could be 

attributed to varietal differences and soil 

condition where the seed was grown. [9] 

reported a value of 18.50mg/100g for 

African breadfruit-Soybean-Corn blend. 

Value of 39.32mg/100g was reported for 

Sesbania sesban seeds [3]. A higher value 

of 710mg/100g, l50mg/100g and 140 

mg/100g was reported for soybean, mung 

bean and S. siamea seeds [5]. Low level of 

Vitamin A in diets has implication for 

poor vision, growth and reproductive 

ability [8]. In an African breadfruit rich 

diet therefore, supplementation should be 

done with fish, oil and green leafy 

vegetables [47]. 

Anti Nutritional Composition of African 

Breadfruit 

The result of the anti nutritional content 

of African breadfruit is presented in Table 

4. The result revealed that the tannin 

content of 0.56% obtained in this study 

was low comparative to 3.53% and 2.67% 

obtain for P. giabra and A. africana [14]. 

[1] reported a value of 3.30% for mung 

bean. Tannins are water soluble 

polyphenolic compounds located in the 

seed coat [53]. 

The Phytate content 0.78% obtained in 

this study was higher than 0.06% reported 

for African breadfruit steeped in Alum [4]. 

[6] reported a value of 601.9, 921.2 and 

545.2mg/100g for Locust bean, Soyabean 

and Melon. Phytate have been implicated 

in the reduction of mineral content in 

food available to the body [11]. 

The Saponin content of African breadfruit 

(0.69%) was low compared to 2.71% 

reported for D. alata [45]. [49] reported a 

value of 0.3 7% for African breadfruit. 
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Saponin has been reported to interfere 

with digestive processes [34]. 

Oxalate content (2.94%) obtained for 

African breadfruit is higher than 0.58% 

reported for African breadfruit [31]. 

[23] reported a value of 0.9 1% for 

Bambara nut flour. [6] reported a value of 

0.21% for Mucuna Cochinchenesis-

pawpaw-plantain blend. Oxalate form 

complexes with Calcium and Magnesium 

thereby making them unavailable for the 

body [38]. The value of alkaloid (0.91%) 

obtained in this study was low compared 

to 2.11% and 1.25% reported for P. glabra 

and A. africana respectively [6]. [8] 

reported a lower value of 260mg/100g for 

wild sickle pod seeds. [17] reported a 

lower value of 0.35% for boiled dried 

African breadfruit. The difference in value 

could be attributed to the heat treatment. 

Alkaloids are of pharmacological 

importance and could be beneficial to 

consumers [13]. 

Amino Acid Profile of African Breadfruit 

The result of the amino acid profile is 

presented in Table 5. The result obtained 

showed that the values obtained ranged 

from 0.16g/100g for Methionine to 

2.85g/100g for Aspartic acid. The Amino 

acid values were greater than 1.0 in 

Glutamic acid (1.25g/100g), Aspartic acid 

(2.85g/100g), Alanine (2.32g/100g) and 

Tryosine (1.05g/100g), Leucine 

(1.08g/100g) and Lysine (1.l7g/100g). 

Values obtained in this study were low 

compared to FAO/WHO (1991) daily 

requirement value. This suggests that 

African breadfruit should be 

supplemented with amino acid rich food 

source. 

CONCLUSION 

This research work has shown that 

African breadfruit has high protein and 

carbohydrate content with low moisture 

content. The mineral content of African 

breadfruit is moderately high especially 

the Potassium, Magnesium, Calcium and 

Phosphorus content. African breadfruit 

has low vitamin and anti nutritional 

composition and the amino acid content 

is low compared to FAQ/WHO 

requirement value of 100g/100g for each 

amino acid. 

Since this research work showed that 

African breadfruit has low vitamin 

content, there is need for 

supplementation of  African breadfruit 

rich diet with fish oil or green leafy 

vegetable so as to make up for the low 

vitamin and ammo acid contents. 
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Table 1: Proximate Composition of African Breadfruit 

Proximate Composition  Concentration (%) 

Moisture  9.50± 0.03 

Ash  2.54± 0.08 

Fibre  1.69 ±0.02 

Fat  3.54± 0.08 

Protein  12.81±0.04 

Carbohydrate  69.93±0 .09 

Values are Mean ± Standard deviations of triplicate determinations  
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Table 2: Mineral Content of African Breadfruit 

Mineral Content  Concentration (mg/100g) 

Sodium  8.32± 0.11 

Potassium  582.76± 0.25 

Iron  1.74 ±0.02 

Magnesium  184.66 ± 0.06 

Calcium  163.82 ± 0.03 

Phosphorus  176.87±t0.04 

Values are Mean ± Standard deviations of triplicate determinations. 

 

Table 3: Vitamin Composition of African Breadfruit 

Vitamin Concentration (mg/100g) 

Vit. B1  0.077 ± 0.01 

Vit. B2  0.028 ± 0.02 

Vit. B3  0.065±0.00 

Vit. C  6.42±0.00 

Vit. E  2.67.82 ± 0.50 

Vit. A  1.32± 0.35 

Values are Mean ± Standard deviations of triplicate determinations  

 

Table 4: Anti-Nutritional Composition of African Breadfruit 

Anti Nutritional  Concentration (%) 

Tannin  0.54+ 0.01 

Phytate  0.78 ± 0.00 

Saponin  0.69±0.00 

Oxalate  2.94±0.02 

Alkaloid  0.91±0.02 

Values are Mean ± Standard deviations of triplicate determinations  
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Table 5: Amino Acid profile of African breadfruit 

Amino Acids  Concentration (g/100g) FAO/WHO (1991) 

Requirement 

Glutamic acid  1.25  

Aspartie acid  2.85  

Serine  0.84  

Glycine  0.95  

Threonine  0.80  2.6 

Alanine  2.232  3.4 

Histidine  0.71  1.9 

Proline  0.82  

Arginine  0.94  1.1 

Tyrosine  1.05  

Valine  0.20  2.5 

Methionine  0.16  2.2 

Leucine  1.08  6.6 

Phenylalanine  0.89  4.2 

Lysine  1.17  5.8 

Hydroxyproline   0.65  

Values are Mean ± Standard deviations of triplicate determinations 


