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Abstract 

The objective of this study was to find a natural source of vitamin C in guava to replace the commercial 
ascorbic acid used in bread making to give better or similar characteristics. The chemical composition, 
rheological characteristics, protein solubility fractionation, electrophoresis and sensory evaluation were used 
to evaluate the quality of the bread produced using different ratios of guava fruit powder. Bread with guava 
fruit powder showed higher bread specific volume, better flavor and general acceptability and accordingly 5% 
guava powder is recommended for bread making. 
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Introduction 
Wheat is unique among cereals because it contains 
gluten which has the characteristics of being elastic 
when mixed with water and retains the gas developed 
during dough fermentation. Wheat produced in different 
parts of the world differs greatly in their intrinsic protein 
qualities and quantities. Wheat is favoured for bread 
baking because the protein fraction in wheat flour 
contains the special proteins namely glutenin and glaidin 
which are mixed together to form gluten in presence of 
water (Bushuk, 1985). Finney et al. (1982) established 
that loaf volume is an indicator of baking quality, varying 
linearly with protein content while Ritchie (1978) found 
that the differences in performance were due to gluten 
content. The general principles for bread making were 
described by Williams (1970). The general method for 
making bread is to prepare dough from flour yeast, salt 
and water. Yeast acts on the sugars present in the dough 
either in the form of added glucose or those produced by 
natural enzymatic action on the flour producing  
carbon dioxide gas which extends the dough causing it to 
rise. At the same time by the initial mixing operation and 
during the period of fermentation, the gluten of the  
dough is developed and mellowed. When the dough is 
considered to be in the right condition (ripe) at the end of 
the fermentation period, the dough is divided into pieces 
of the correct weight moulded to the shape required and 
allowed to recover and ferment further in the pieces. 
This part of the process is known as the proof. 
The pieces then passed in to oven for baking.  
Flour used as either oxidizing agents such as potassium 
iodate, potassium bromate or reducing agents such as 
cystein, emulsifiers and enzymes such as -amylase are 
being used in bread making. 
 

 
Potassium bromate has been banned in numerous 
countries including the UK in 1990, Canada in 1994 as 
well as in Sudan. In sudan, guava (Psidium guava) fruits 
are consumed in a fresh form. Many producing areas in 
the country are known to have a surplus production 
which could be wasted because of the seasonality of 
production, difficulties in marketing and the perishable 
nature of the fruits. Guava is a good source of vitamin C, 
lycopene and fair source of calcium, phosphorus, vitamin 
A and pectin. Due to its high content of ascorbic acid, 
guava fruit powder is added to wheat flour in bread 
making to replace chemical commercial ascorbic acid, 
the bread made with guava fruit powder was then 
evaluated. Keeping the above facts, the main objective of 
this study was to find a natural source of vitamin C in 
guava to replace the commercial ascorbic acid used in 
bread making to give better or similar characteristics. 
 
Materials and methods 
Collection of guava: Mature green fruits of white and pink 
fleshed guava fruits were obtained from Elkadaro village, 
Khartoum state. Fruits were selected for uniformity in 
size, color and free from blemish. About 10 kg of the 
selected guava fruit were washed, sliced to small pieces 
and chopped in blender, dried in vacuum oven and 
packed in polyethylene bags. Wheat flour (72% 
extraction) was obtained from local flour Mill, Khartoum 
North. The flour was free from flour improver. Other 
baking materials were obtained from local market. 
  
Determination of ascorbic acid in guava: Vitamin C was 
determined in guava powder using the indophenols 
method as described by Eromosele et al. (1991). 
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Baking procedure: The baking formula and conditions for 
production are presented in Table 1. Dough was made in 
a specified mixer from flour, water, dry yeast, salt and 
improver. Dough pieces were sealed, rounded, rested for 
30 min and baked at 250oC for 10 min. Dough handling 
properties were noted. The loaves were evaluated for 
volume, shape, crust and crumb structure.  
 

Specific loaf volume: Loaf volume was measured using a 
seed volumeter. The specific volume was calculated as: 
loaf volume (cm)/Loaf weight (g).                                                                                                                                               
 
Sensory evaluation: Bread samples were evaluated by 
twenty trained panel list members for sample shape, 
color, symmetry, softness, grain, texture, eating quality 
and flavor using six score points (Hedonic scale) 
assigned by each quality parameter (Table 2). 
 
Statistical analysis: Data was analyzed statistically by 
SPSS (Khwaja, 2002). 
  
Results and discussion 
Ascorbic acid content: Ascorbic acid (70%) in green 
guava fruit (165.58 mg/100 g) was lower than that of 
mature guava (240 mg/100 g). The percentage of 
ascorbic acid of both green and mature guava decreased 
after drying to 65 mg/100 g for green and 98 mg/100 g 
for mature as shown in Table 3. This decrease is due to 
the effect of heat during drying. However, values of 
ascorbic acid per 100 g of fruit were reported for most  
of the geographical locations ranged from 11 to  
1160 mg/100 g fruit (Agnihorti et al., 1962). Wills et al. 
(1981) prepared four samples of dried flesh and found 
that they average 438 mg ascorbic and per 100 g of 
dried fruit. 
 

 

 
 
Specific volume of bread: Baking quality, as indicated by 
loaf volume is shown in Table 4. The value of specific 
volume increased in bread containing ascorbic acid as 
well as samples containing different percentage of guava 
powder as compared to control. The bread made from 
samples containing guava powder has shown slightly 
higher results as compared to bread with ascorbic acid 
i.e. 4.05, 4.11, 4.21 and 4.32 for ascorbic acid containing 
sample and sample C, D and E respectively. Increase of 
specific volume of bread for sample B may be due to 
oxidation process caused by the addition of vitamin C 
which helped the dough to hold more gas. Whereas, the 
addition of guava powder increased the vitamin C and 
the fiber content this may have increased the dough 
water holding capacity resulting in increase of the bread 
specific volume. 
 
Sensory evaluation: Apart from the study of their 
chemical and physical properties, a relative appraisal of 
the sensory evaluation of bread processed had been 
carried as shown in Tables 5-11 and plate 1. Overall 
quality, shape, softness, color and texture of bread made 
with added commercial ascorbic acid improver (sample 
B) was found to be significantly better (p≤0.05) than 
control and samples C, D and E with added guava fruit 
powder. Increasing the level of guava powder content in 
the dough resulted in an increase in the quality of bread 
as shown by shape, grain, softness, color and flavor. 
However, increasing the guava powder was significantly 
lower in texture as compared to control sample A and 
sample B with added ascorbic acid as improver. On the 
other hand, the addition of guava powder improved the 
flavor of the bread due to the presence of guava fruit. 
It is concluded that guava powder can be added to flour 
to produce highly acceptable bread at 5% added fruit 
powder. 

 
Table 1. Baking formula and conditions for bread making. 

Sample material A B C D E 
Wheat flour 250 g 249.98 g 242.5 g 240 g 237.5 g 
Ascorbic acid - 20 mg - - - 
Salt 3 g 3 g 3 g 3 g 3 g 
Dry baker yeast 2.5 g 2.5 g 2.5 g 2.5 g 2.5 g 
Guava Powder - - 7.5 g 10 g 12.5 g 
Fermentation time 30 min 30 min 30 min 30 min 30 min 
Baking time 10 min 10 min 10 min 10 min 10 min 
Baking temperature 250C 250C 250C 250C 250C 
Where A = Wheat flour, B = Wheat flour + 20 mg ascorbic acid, C = Wheat flour + 7.5 mg guava powder, D = Wheat flour + 10 mg guava powder, 
E = Wheat flour + 12.5 mg guava powder. 

Table 2. Panel questionnaire hedonic test. 
Shape  Color 
1 2 3 4 5 6 1 2 3 4 5 6 
Softness  Grain 
1 2 3 4 5 6 1 2 3 4 5 6 
Texture  Flavor  Over all acceptability 
1 2 3 4 5 6 1 2 3 4 5 6 1 2 3 4 5 6 
Hedonic scale: 6- point scale: 6= like greatly, 5= like moderately, 4 like slightly, 3= dislike slightly, 2= dislike moderately, 1= dislike greatly. 
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Table 3. Percentage of vitamin C (ascorbic acid) in green and mature guava fruit before and after drying. 
Guava Before drying After drying 
Green guava 165.58 mg/100 g 65 mg/100 g 
Mature guava 240 mg/100 g 98 mg/100 g 

Table 4. Specific volume of bread sample. 
Sample Mean 

Sample A 
Sample B 
Sample C 
Sample D 
Sample E 

3.7893±0.36333a 

4.0553±0.30804b 

4.115±0.43173c 

4.3±0.36767a 
4.3243±0.498a 

Total 4.1168±0.41216 
Mean values (±SD) having different superscript letters in each column differ significantly at 0.05 (p≤0.05). Where, Sample A (Control, wheat flour 
without ascorbic acid and guava powder), Sample B (Standard, wheat flour with ascorbic acid), Sample C (Wheat flour with 3% guava powder), 
Sample D (Wheat flour with 4% guava powder) and Sample E (Wheat flour with 5% guava powder). 

Table 5. Sensory evaluation of bread made from wheat flour, with ascorbic acid and with guava powder: Shape. 
Sample Like greatly Like moderately Like slightly Dislike slightly Dislike moderately Dislike greatly 
Sample A 3.3% 13.3% 40.0% 23.3% 16.7% 3.3% 
Sample B 63.3% 3.0% 6.7% 0.0% 0.0% 0.0% 
Sample C 6.7% 6.7% 26.7% 40.0% 13.3% 6.7% 
Sample D  10.0% 0.0% 36.7% 33.3% 13.3% 6.7% 
Sample E 40.0% 36.7% 10.0% 6.7% 3.3% 3.3% 
Sample A (Control, wheat flour without ascorbic acid and guava powder), Sample B (Standard, wheat flour with ascorbic acid), Sample C (Wheat 
flour with 3% guava powder), Sample D (Wheat flour with 4% guava powder) and Sample E (Wheat flour with 5% guava powder). 

Table 6. Sensory evaluation of bread made from wheat flour, with ascorbic acid and with guava powder: Flavor. 
Sample Like greatly Like moderately Like slightly Dislike slightly Dislike moderately Dislike greatly 
Sample A 0.0% 26.7% 20.0% 30.0% 16.7% 6.7% 
Sample B 50.0% 30.0% 10.0% 10.0% 0.0% 0.0% 
Sample C 3.3% 23.3% 23.3% 30.0% 13.3% 6.7% 
Sample D  6.7% 0.0% 23.3% 26.7% 26.7% 16.7% 
Sample E 40.0% 26.7% 6.7% 13.3% 10.0% 3.3% 

Table 7. Sensory evaluation of bread made from wheat flour, with ascorbic acid and with guava powder: Texture. 
Sample Like greatly Like moderately Like slightly Dislike slightly Dislike moderately Dislike greatly 
Sample A 3.3% 23.3% 36.7% 20.0% 13.3% 3.3% 
Sample B 50.0% 30.0% 10.0% 3.3% 3.3% 3.3% 
Sample C 6.7% 20.0% 36.7% 30.0% 3.3% 3.3% 
Sample D  3.3% 23.3% 23.3% 36.7% 10.0% 3.3% 
Sample E 0.1% 0.8% 0.8% 1.2% 0.3% 0.0% 

Table 8. Sensory evaluation of bread made from wheat flour, with ascorbic acid and with guava powder: Color. 
Sample Like greatly Like moderately Like slightly Dislike slightly Dislike moderately Dislike greatly 
Sample A 3.3% 10.0% 30.0% 20.0% 30.0% 6.7% 
Sample B 63.3% 23.3% 6.7% 3.3% 3.3% 0.0% 
Sample C 0.0% 10.0% 30.0% 23.3% 23.3% 13.3% 
Sample D  0.0% 6.7% 30.0% 36.7% 23.3 3.3% 
Sample E 43.3% 30.0% 16.7% 6.7% 0.0% 3.3% 

Table 9. Sensory evaluation of bread made from wheat flour, with ascorbic acid and with guava powder: Softness. 
Sample Like greatly Like moderately Like slightly Dislike slightly Dislike moderately Dislike greatly 
Sample A 0.0% 26.7% 33.3% 36.7% 3.3% 0.0% 
Sample B 36.7% 43.3% 10.0% 10.0% 0.0% 0.0% 
Sample C 0.0% 23.3% 46.7% 13.3% 10.0% 6.7% 
Sample D  3.3% 26.7% 26.7% 26.7% 13.3% 3.3% 
Sample E 33.3% 50.0% 10.0% 0.0% 6.7% 0.0% 
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Plate 1. Loaf bread and slices made from wheat flour with ascorbic acid or guava fruit powder. 

Sample A (Control, wheat flour without ascorbic acid and guava powder), Sample B (Standard, wheat flour 
with ascorbic acid), Sample C (Wheat flour with 3% guava powder), Sample D (Wheat flour with 4% guava 
powder) and Sample E (Wheat flour with 5% guava powder ). 
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Conclusion 
The study pointed out the use of guava powder as 
potential natural improver to substitute commercial 
ascorbic acid improver. Sample of bread containing 
guava powder showed higher bread specific volume as 
compared with bread made from wheat flour or wheat 
flour with commercial ascorbic acid. Results of sensory 
evaluation have shown better acceptability of sample 
containing commercial ascorbic acid followed by guava 
added samples. However, the guava powder added 
bread had better flavor. 
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Table 10. Sensory evaluation of bread made from wheat flour, with ascorbic acid and with guava powder: Grain. 
Sample Like greatly Like moderately Like slightly Dislike slightly Dislike moderately Dislike greatly 
Sample A 3.3% 23.3% 33.3% 33.3% 3.3% 3.3% 
Sample B 23.3% 43.3% 20.0% 6.7% 3.3% 3.3% 
Sample C 3.3% 16.7% 40.0% 20.0% 16.7% 3.3% 
Sample D  3.3% 16.7% 26.7% 46.7% 0.0% 6.7% 
Sample E 26.7% 36.7% 23.3% 10.0% 3.3% 0.0% 

Table 11. Sensory evaluation of bread made from wheat flour, with ascorbic acid and with guava powder: Overall acceptability. 
Sample Like greatly Like moderately Like slightly Dislike slightly Dislike moderately Dislike greatly 
Sample A 0.0% 30.0% 26.7% 36.7% 3.3% 3.3% 
Sample B 64.7% 36.7% 10.0% 3.3% 3.3% 0.0% 
Sample C 3.3% 26.7% 26.7% 30.0% 3.3% 10.0% 
Sample D  6.7% 16.7% 26.7% 23.3% 23.3% 3.3% 
Sample E 33.3% 50.0% 10.0% 6.7% 0.0% 0.0% 


