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ABSTRACT 
BACKGROUND: Bread is a fermented product mainly from wheat flour, water, yeast, salt and dough improvers. The network formed 
during dough preparation comprises of gluten and glutathione. This network is strengthened by improvers (potassium bromated, ascorbic 

acid, azodicarbonamide etc). But due to some health hazards of some of the improvers, ascorbic acid is used by many bakers as dough 

improver due to its health benefits. African white star apple has been found to be rich in ascorbic acid. However, the mesocarp of the white 
star apple is relished by many while the peel/fruit coat is discarded. The fruit coat is believed to be high in ascorbic acid as well. 

OBJECTIVE: The suitability of Chrysophyllum albidum fruit coat as bread improver as well as the ascorbic acid content was investigated. 

RESULT: Incorporation of African white star apple fruit coat in dough preparation as improver showed that there were significant 
differences (P<0.05) on the phyto-nutrients of the bread. The result of the sensory evaluation showed that there were no significant 

differences (P>0.05) in the appearance, taste, texture aroma and crust colour of the breads. CONCLUSION: Inclusion of Chrysophyllum 

albidum fruit coat in bread production gave rise to breads with desired qualities. This implies that bread should be produced using African 
white star apple fruit coat thereby encouraging the use of African white star apple fruit coat as improver in bread baking and thus reducing 

the use of synthetic improvers. 

 

KEYWORDS: African White Star Apple, Bread, Fruit coat flour, Improver, Wheat flour. 

 

INTRODUCTION 

 

Bread is one of the major diets among different groups in Nigeria. It is made of flour that is moistened, 

kneaded, fermented and baked into loaf. During the preparation of the dough for bread making, a network of 

protein molecules is formed, joined together by disulphide bonds [1].The extensibility and  elasticity of this 

network gives the dough its characteristic properties such as loaf volume, dough strength and softness of the 

finished product. This network is due to the oxidation of the sulphur-hydryl group occurring in polypeptide 

bonds forming the disulphide links [2]. The disulphide bond holds the protein molecules firm, increases the 

gluten strength, handling properties and gives larger loaf volume with more finely textured crumb [3].  This 

network can be achieved faster with bread improvers. 

Improvers are oxidizing agents that are used to enhance dough strength, loaf volume and softness. They 

include ascorbic acid, potassium bromate, potassium iodate and azodicarbonamide [4].The use of some of these 

oxidizing agents has been a common practice among flour millers and bakers especially potassium bromate. 

Potassium bromate has adverse effect on the health of individuals. Because of this health related problems 

arising from the consumption of foods especially bread containing Potassium bromate, the National Agency for 
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Food and Drug Administration and Control has banned the use of potassium bromate as bread improver in 

Nigeria despite its excellent oxidizing capacity. 

African white star apple (Chrysophyllum albidum) has been found to be rich in ascorbic acid. Usually, the 

fruit pulp is consumed and the seed and fruit coat discarded as wastes. The African white star apple fruit coat 

has been found to be very rich in vitamin C [5]. Thus, instead of allowing the fruit coat to contribute to the 

volume of waste generated in the country, its potential in bread production as an improver was evaluated.  

 

MATERIALS AND METHODS 

 

Source of Raw Materials: 

The African white star apple fruit, wheat flour, sugar, egg, margarine, preservative (calcium propionate) 

yeast and salt were purchased from Abakpa Main Market in Abakaliki, Ebonyi State Nigeria.  

 

Production of African Star Apple fruit coat flour: 

Fresh and ripped fruits of African white star apple obtained were sorted to remove ones with defect, 

washed, sliced with stainless steel knife and separated into seeds, pulp and coat. The coat was  sprayed on a 

stainless plate and sundried to a moisture content of about 10 %.The dried fruit coat was milled using Binatone 

blender ( BLG-402), sieved with mesh size (0.098 μm) and packaged in an air tight container prior to use. 

 

Flour Blends: 

Wheat flour and African star apple flour were blended in the ratio of 95: 5 (A), 90: 10 (B), 85: 15 (C) and 

80: 20 (D) % by gradually mixing it together. The 100 % (E) wheat flour served as control. 

 

Bread Production: 

Bread was produced using 100g of flour, 12g of yeast, 150g of sugar, 63g of egg , 150g of margarine,  5g of 

preservative, 18g of salt, 5, 10, 15 and 20 %  African star apple fruit coat and 450ml of water per batch 

production. All ingredients were thoroughly weighed and mixed using Spiral dough mixer until uniform dough 

was formed. The dough was cut and scaled (450g), moulded using moulding machine. The moulded dough was 

placed in a light greased pan and proofed for 3 hours at a temperature of 30 
O
C. The proofed dough was 

transferred to rotating diesel rack oven (M240) and baked at 250
O
C for 15 min. The bread was allowed to cool 

for 1 hour and packaged in a low density polyethylene bag for further analysis. 

 

Chemical Analysis:  

The bread sample was homogenized using Binatone blender prior to analysis. The bread sample was 

assayed for vitamin C, oxalate, tannin, saponin, and phytate contents using [6] official method of analysis. 

 

Physical Analysis: 

The loaf weight, loaf volume, specific volume, baking loss and oven spring were determined using standard 

method [7]. 

 

Sensory Evaluation: 

The sensory evaluation was done by 20 panelists consisting of staff and students of the Department of Food 

Science and Technology, Ebonyi State University Abakaliki. They were familiarized with the 9-point Hedonic 

scale and its usage (9- like extremely, 5- neither like nor dislike, 1- dislike extremely) and also with sensory 

attributes (appearance, taste, aroma, texture, crumb and crust colour). The bread samples were served with white 

saucers coded with 3 digit random numbers. Panelists were instructed to rinse their palates between samples 

during evaluation and their judgments recorded on the score sheet. 

 

Statistical Analysis: 

Data generated were subjected to analysis of variance (ANOVA) and the mean separated by Tukey’s least 

significant difference using SPSS software (SPSS ver.20). Significant difference was accepted at 5 % level (P< 

0.05). 

 

RESULTS AND DISCUSSION 

 

Vitamin C and Anti-nutrients of Bread Produced Using Wheat and African White Star Apple Fruit Coat: 

The result of vitamin C of bread produced using different concentrations of African white star apple fruit 

coat flour as improver is presented in Table 1. The result revealed that the bread   produced using 20 % African 

white star apple fruit coat had the highest value (68.00mg/100g) of vitamin C; while bread produced with 5 % 

African star apple peel had the least value (35.00mg/100g) of vitamin C. There was a significant difference 
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among the samples (P<0.05). This implies that African star apple fruit coat is a good source of ascorbic acid. 

The ascorbic acid content of the bread increased with increase in the concentration of African star apple fruit 

coat. Previous researchers [4] found that bread produced with ascorbic acid as improver gave better quality 

when compared to other bread improvers.  Besides, [8] due to the oxidizing ability of vitamin C, it can be used 

to enhance the strength of gluten, handling and proofing properties of dough as well as gas retention ability. 

Thus, consumption of bread baked with African white star apple will enhance the good health of the consumer. 

The tannin content of the bread sample is presented in Table 1.There was no significant difference (P> 

0.05) among the bread samples up to 15% African white star apple peel addition but differed (P<0.05) from the 

control. The result revealed that the tannin content decreased with increasing level of African star apple peel. 

Tannin has been reported to speed up the rate of healing in enlarged mucous membrane, to quicken the curing of 

wounds and to possess astringent properties [9]. The value of tannin obtained was lower than the value reported 

for African star apple seed [10]. This suggests that bread produced with African star apple peel as improver will 

provide medicinal properties [9]. 

The oxalate content of the bread made with different concentrations of African white star apple peel showed 

increased concentrations of oxalate in the bread. There was significant difference (P< 0.05) among the samples. 

The daily recommended intake of oxalate is 50-60 mg/100g [11]. This implies that the consumption of the bread 

may not result in oxalic toxicity. 

The low saponin content of the bread is advantageous since high level of saponin has be found to cause 

haemolytic activity [9] and decrease feed ingestion in monogastric animals due to the throat-irritating activity 

and bitterness. The phytate content of bread samples is as presented in Table 1. Phytate loss occurs almost at all 

stages of bread making [12]. Besides, the loss occurs more during proving, and the loss depends on proving 

time. At high concentrations of the African white star apple peel concentration (15 – 20%), there were no 

significant difference (P<0.05) in the phytate contents. But at lower concentrations (5 – 10 %) the values of the 

phytate contents were similar to the control (P>0.05). These levels of phytate in the bread will support the 

utilization of minerals (Ca, Zn, Mg and Fe) in the bread. Phytate in the form of phytic acid can bind these 

minerals making them unavailable [13]. 

 
Table 1: Anti-Nutrient Values and Vitamin C of Bread Samples Produced with African     Star Fruit Coat as an Improver 

Parameters A B C D E LSD 

Tannin (mg/100g) 2.64a          2.53a            2.59a           2.47b           2.44b           0.14 

Saponin (%) 0.20b         0.80a            0.80a           0.80a            0.20b            0.23 
Oxalate (mg/100g) 4.77c       4.77c  6.00b 7.87a            3.80d             0.02 

Phytate (mg/100g) 3.78b         3.84b           7.50a           8.70a            3.58c             0.14 

Vitamins C (mg/100g) 46.00d     56.70c          62.00b         68.00a           35.00e           0.32 

Values are means of duplicate determinations. Means with the same superscript within a row were not significantly different (p > 0.05).  
 

Physical Properties of Bread Samples: 

The result of the physical characteristics of bread samples containing different concentrations of African 

star apple fruit coat as compared to the control is presented in Table 2. The loaf weight and loaf volume ranged 

from 626.67 to 693.33g and 2592 to 2880 cm
3
 respectively. The control had the lowest weight (598.33) and 

volume (2241cm
3
). The value of the specific volume ranged from 4.11 to 3.86 and is highest in test samples 

when compared to control (3.73cm
3
/g). This implies that incorporation of ascorbic acid from African star apple 

fruit coat improved the proofing ability of the bread. Specific volume of bread describes the rising power of the 

loaf during baking and has been generally adopted as a more reliable measure of loaf size [1]. However, it 

should be noted that bread produced with African white star apple fruit coat met the standard of specific volume 

of standard bread [14]. 

Fermentation/Baking loss decreased significantly with increase in the concentration of African star apple 

peel. The loss deduced as the difference in the dough weight before proofing and the weight of baked loaf has 

been attributed to moisture loss [15]. This shows that incorporation of African white star apple peel in dough 

fermentation optimizes the action of the yeast and increases gas retention. Bread produced using ascorbic acid 

from African star apple peel as improver gave better physical characteristics than the control. 

 
Table 2: Sensory Evaluation of Breed Sample 

Parameter A B C D E LSD 

Appearance             7.67a  7.43a  6.09b  6.57ab  7.86a  1.03 
Taste 7.62a   7.38a  6.95ab 6.38b 7.52a 0.88 

Texture   7.57a  7.14ab 6.95ab 6.71b 7.41ab 0.84 

Aroma 7.38a  7.09a  6.80a  6.76a  6.95a  - 
Crumb colour 7.28a  7.38a  6.19b 6.23b 7.80a  0.96 

Crust colour 7.57a  7.38a  5.86b  6.76ab 7.81a   0.96 

General Acceptability 7.95a 7.38abc 6.81bc 6.71c  7.71ab 0.96 

Values are means of duplicate determinations. Means with the same superscript within a row were not significantly different (p > 0.05). 
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Sensory Evaluation of bread samples: 

The result of the sensory evaluation of bread samples containing different concentrations of African star 

apple peel were mostly preferred in terms of sensory attributes such as appearance, taste, texture, crumb colour, 

crust colour and general acceptability. However there was no significant difference (P>0.05) among the samples 

as compared to the control sample. This agrees with the work of earlier researchers [8] who reported that bread 

produced with ascorbic acid enjoyed high rating organoleptically. The brownish colour of the bread could be 

due to caramelization and Maillard reactions [16, 17]. 

 
Table 3: Physical Properties of Bread Samples 

Parameters A B C D E LSD 

Loaf weight (g)          688.33a       690.00a    693.33a       626.67b         598.33b             39.14 

Loaf volume (cm3) 2700c        2880a         2756b           2592d            2241e         19.2 

Specific volume (cm3/g)  3.86bc      4.11a 3.94b        3.99ab         3.73c            0.14 
Oven spring (m3)  2.39a 2.28a  1.97b 1.56c        0.96d                 0.14 

Fermentation/ (g)  97.13a     96.83a  96.81a        87.12b          46.79c           3.5 

Baking loss       

Values are means of duplicate determinations. Means with the same superscript within a row were not significantly different (p > 0.05). 

 

Conclusion: 

The result of this study proved that good quality bread could be produced using African white star apple 

peel flour as an improver. But the level of addition should be optimized and efforts should be made to collate the 

apple peels hygienically to avoid microbial contamination of the peel and final product.  
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