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Chemical composition and nutritive value of 
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The chemical composition of twelve samples of white bread sold in Zaria, Nigeria. 
has been investigated and the results discussed in terms of nutritive values. The 
samples are rich in iron, phosphorus, sodium, moisture and fat, moderate in 
protein and low in calcium, Apart from salt and sugar, there are no wide varia- 
tions in their constituents. The overall composition of the breads is comparable 
with those from France, USA, Italy, Japan. Poland, Sudan, Pakistan, Egypt and 
the UK. 

INTRODUCTION 

Bread is fundamentally foamed gluten (Kent, 1983) and 
it is made by baking a dough which has wheaten flour, 
water, yeast and salt as its main ingredients. Other 
ingredients that may be added to the dough include 
fat, sugar, soya flours or other cereals, vitamins, milk 
and fruits. The bread thus obtained may be eaten 
without further processing. It is usually neatly packed 
and convenient to carry about and its low fat con- 
tent makes it the main ingredient in 'slimming' diets 
(Kent, 1983). In addition, bread is palatable and its 
relatively high starch and gluten contents cause a low 
level of blood cholesterol to be associated with its 
consumption (Kent, 1983). As a result of these advan- 
tages, bread is widely used for snacks, part of the 
courses of meals and for breakfast. For instance, in the 
UK, it supplied up to 17.1% energy, 17.4% protein, 
25.5% vitamin BI and 24.3% iron in the diet in 1979 
(Kent, 1983). 

Kilbry (1965) suggested that wheat bread came to 
Nigeria as a result of the return of freed Afro-Brazilian 
slaves after 1835. Today, it has attained such impor- 
tance in the Nigerian diet that when it was not in 
the market recently, several reports and articles about 
its scarcity filled the Nigerian Dailies (Dibia, 1986). 
Unfortunately, while the compositions and nutritive 
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values of breads sold in many other countries (Watt & 
Merill, 1963; Trzebska-Jeske, 1968; Knight et al., 1973: 
Mustafa, 1973; Omura et al., 1974; Khan & Eggum, 
1978; Tebekhia & Toma, 1979) have been investigated, 
those of the breads sold in Nigeria in general and Zaria 
in particular, have not been fully investigated, as far as 
we are aware. The present work was therefore under- 
taken to provide data on the chemical composition of 
white bread which might be used to assess and improve 
the nutritive value of the bread sold in Nigeria. For the 
purpose of comparison with the compositions of bread 
from other countries, the bread samples analysed in 
this study are subsequently loosely referred to as 'the 
Nigerian breads'. 
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MATERIALS AND METHODS 

Materials 

Twelve samples of unenriched white bread, baked with 
flour supplied by various mills in Nigeria were used 
in the investigations. The bread samples (Agoro, City, 
Omas United, Nasara, Temidre, Yoka, Dan Mama, 
Hamza, Vita, Omas United (rolls), Arewa and 
Oluwalose) were obtained fresh from bakeries in and 
around Zaria, Kaduna State of Nigeria between 
January 1980 and May, 1986. In order to allow analy- 
sis to be performed 'blind' the bread samples were 
coded immediately after purchase. (The code corre- 
sponding to each type of bread may be obtained from 
the authors on request.) 
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Analytical methods 

Each loaf or roll of bread was removed from its poly- 
ethylene cover, weighed, sliced into portions 2-3 mm 
thick and dried on paper at room temperature to con- 
stant weight for determination of the equilibrium mois- 
ture content. The dried samples of the breads were then 
ground in a mortar  to pass through a 0.6 mm sieve and 
stored in tight-fitting screw-cap bottles in desiccators at 
5°C until required for chemical analyses. 

The total solids, ash, iron, calcium, chloride, phos- 
phorus and protein contents were determined by 
the methods of the Associations of Official Analytical 
Chemists (AOAC, 1980). The fat content was deter- 
mined as described by Pearson (Pearson, 1976) and the 
sugar by Luff-Schoorl method (Luff-Schoorl, 1974). 
Flame photometry using a Gallenkamp Flame Anal- 
yser PH.500 was used to measure the sodium and 
potassium contents. The carbohydrate was estimated 
by difference and values obtained multiplied by a factor 
0.97 to give the available carbohydrate contents using 
Frazer and Holmes (1956) method. 

All assays were conducted on ten rolls or loaves of  
each of  the twelve samples of bread and determinations 
were repeated at least three times. The relative standard 
deviation (%) in the nutrient composition of individual 

loaves was in the range 0.70-1.90. Values given in 
Table 1 and 2 for each constituent are means of  three 
or more close determinations. 

RESULTS AND DISCUSSION 

Table 1 shows the proximate compositions of  the bread 
samples: Table 2 summarizes their mineral contents 
and Table 3 presents data on white bread from other 
countries. (The countries were selected to reflect data 
from North America, Asia, Europe and other parts of  
Africa.) 

It is evident from Table 1 that the equilibrium mois- 
ture contents of  the bread samples range from 21 to 
28%, while the total moisture contents (estimated in- 
directly from the total solid contents of the fresh loaf) 
lie in the range 24-45%. Thus apart from samples 11 
and 12, the true moisture contents of the bread samples 
are broadly similar to or higher than the moisture con- 
tents of those from other countries (Table 3). 

At the level of 3.2-4.3%, the fat contents are much 
higher than those for bread samples from Italy, Japan, 
Poland, Pakistan and the UK, but similar to values of  
those from France and the USA (Table 3). Strong flour 
such as the one used in the manufacture of the analysed 

Table 1. Proximate composition of retail white breads in Zaria, Nigeria 

Sample Total Constituents,' Total Availablec 
solids sugar carbohydrate 

Moisture Ash Fat Protein 

1 53.90 26.92 b 1.29 3.66 8.73 3-25 39.41 
(43.44) ,~ 

2 60.60 22-65 b 1.72 3.72 8.65 8.08 40-89 
(35.68) 

3 52.85 28-00~ !-17 3.30 8.45 6-80 35-34 
(43-85) 

4 58.80 22.90 I. 19 3.77 8.30 8.67 39.42 
(37-43) 

5 52.40 27-40 h 1-18 3.53 8.25 6-90 34.99 
(44-07) 

6 58.42 23.20 ~, 1.28 3.81 9.16 4-08 42.58 
(37.77) 

7 57.91 23.86 b 1.75 3-80 9-00 4.48 41.40 
(38.29) 

8 53-23 27- I O h 1.51 3.29 8.47 4.25 37.82 
(43.48) 

9 60.42 21.90 h 1.45 3.60 8.66 8.96 40.11 
(35.98) 

10 52.15 28-30 ~ 1.35 3.55 8.30 3-84 37-50 
(44.30) 

I 1 68.52 27.46 h 2.14 4.26 9.30 1.10 54.30 
(27.22) 

12 70.50 25-00 h 2-I 0 4.13 8.80 1.00 56-84 
(25.37) 

o Mean of at least three close determinations. 
h Equilibrium moisture content. 
c Estimate. 
'~ Figures in parentheses are total moisture contents (moisture lost on air drying + moisture in air dried sample, as determined by 
oven drying). 
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Table 2. Mineral composition of white breads sold in Zaria, Nigeria 
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Sample Mineral,(mg/100g) 

Fe Ca P Na K CI 

1 4.4 20.5 1461 1279 174 41 
2 2-9 23-5 1520 2064 252 94 
3 2.2 21.0 1804 1858 174 52 
4 2.4 19.4 1705 1864 182 42 
5 2.8 15-5 1891 1357 188 29 
6 4.2 22.5 1498 1596 192 61 
7 3.1 23-3 1720 2760 179 50 
8 2.8 23-3 1720 2760 179 50 
9 3-7 15.7 1368 1520 278 80 

10 2.3 20-2 1835 1856 182 52 
!1 2.6 23.5 1850 1958 195 58 
12 2.5 21.0 1648 1878 189 97 

Mean of three determinations. 

sample contains ca 0-7% fat (Chamberlain et al., 1966). 
It thus seems that considerable amounts of  fats 
(2.5-3.6%) were used in baking the Nigerian bread, 
probably to make tender and easy-to-slice loaves. 

The bread samples contain 8.2-9-3% protein which is 
comparable with values for white bread from France, 
USA, Italy, Japan, Poland and the UK. Protein gives 
bread correct strength and texture (Kent, 1983) and it is 
predictable that, all other factors being equal, the tex- 
tures of  the bread samples from Nigeria and these coun- 
tries are similar. Interestingly, the protein contents of  the 
Nigerian bread and grains such as wheat (9.3%) and 
millet (9.0%) are comparable, but are lower than those 
of  maize (10.7%), rice (12-5%), guinea corn (15.0%) and 
soya beans (40.8%), but significantly higher than those 
of  other Nigerian staple foods like white and sweet pota- 
toes (ca 5.3%), cassava flour (gaff) (1-0%), white yam 
tuber (4.2%) and plantain (3.0%) (Oyenuga, 1968). There 
are moves to produce bread on a commercial scale from 
maize flour enriched with soya beans in Nigeria. Such a 

bread would be rich in protein and should provide a 
cheap source of  this nutrient, especially to vegetarians 
and people who cannot afford meat regularly. 

The total solids were found to be ca 52-71%. Hence 
the total carbohydrate, estimated by difference, is proba- 
bly ca 35-59% and available carbohydrate ca 34-57%. 
Using these figures and those for the protein and fat 
contents of  the bread samples, their food energies were 
evaluated to be ca 830-1212 kg/100 g by the method of  
Knight et ai. 1973). This shows that only samples, 2, 9, 
11 and 12 have food energies comparable with equal 
quantities of bread from Japan (1120-1538 kJ), Poland 
(1120 kJ) and the UK (1066 kJ) (see Table 3 for appro- 
priate references). Since the fat and protein contents 
of bread from those countries are generally lower 
than their Nigerian counterparts, the low carbohydrate 
content of the latter appears to be responsible for 
their comparatively low food energies. (Other staple 
foods in Nigeria such as white yam, cassava flour 
(Gaff), guinea corn and rice have ca 1470 kJ/100 g food 

Table 3. Chemical composition of white breads from various countries 

Country Proximate composition (%) 

Moisture Protein Fat Ash 

Mineral Composition (mg/100 g) 

Ca P Fe Na K 

Ref. 

France 30.6 9. I 3.0 1.9 
USA 35.0 9.0 3.8 2.0 
Italy 31.8 9.1 0.8 !.9 
Japan 33.6- 8.0 1.0 - -  

36.7 
Poland J 8-3 1.6 I-5 
Sudan 25-3 i 12-9 - -  1.6 
Pakistan - -  i 1-4 2.1 1.4 
Egypt 13-9i 9.6- - -  2.0 

23-7 13.8 3.6 
UK 38.5 8.4 I-7 !-9 

43.0 85.0 0.7 580-0 90.0 
96.0 102.0 0.7 495.0 121-0 
17.0 77.0 0.7 585.0 74-0 ° 
. . . . .  b 

. . . . .  c 

. . . . .  d 

33.0 175.5 5.5 - -  - -  • 
22.6- 176.4 4.2- - -  - -  f 
70.6 375-4 9.6 - -  - -  

100.0 - -  1.8 540.0 100-0 s 

Watt & Merill (1963). 
b Omura et al. (1974). 
c Trzebska-Jeske et al. (1968). 

d Mustafa (1973). 
• Khan & Eggum (1978). 

f Tebekhia & Toma (1979). 

g Knight et al. (I 973). 
h Not quoted. 
i Equilibrium moisture content. 
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energy (Oyenuga, 1968) and are better sources of  energy 
than bread.) 

The bread samples showed very wide variations 
(1-9%) in their sugar contents. It is possible that since 
sugar does not affect the texture of bread drastically, 
bakers use any amount of  this ingredient as long as the 
taste is acceptable. For example, samples 3 and 10 are 
products of the same baker, but the sugar content of  
one is nearly twice that of the other. At their present 
levels, the sugar contents of  the samples of  bread are 
not detrimental to health. 

With the exception of  samples 11 and 12, the ash 
contents (ca 1.2-2.1%) are generally lower than those 
from western countries (Table 3), suggesting that the 
latter are possibly richer in mineral composition. (The 
extraction rate of the Nigerian white flour is 72-73% 
Abede (1981) compared to 74% for white flour from 
the UK (Kent, 1983).) Only calcium, phosphorus, iron, 
sodium, potassium and chloride ions were determined 
in this study. The results (Table 2), like those from 
other countries (Table 3), indicate that sodium, potas- 
sium and phosphorus are the most abundant minerals 
in bread. In addition, the Nigerian bread samples are 
rich in iron (2-5-4.2 mg/100 g) and are in this respect 
similar to Pakistani and Egyptian white bread. It is 
possible that the high iron content of water in Nigeria 
is responsible for the correspondingly high levels of 
iron in the Nigerian bread (Udoh et al., 1987). 

Compared with those from France, USA, Egypt and 
the UK, the calcium contents (ca 16-24 mg/100 g) of 
the analysed bread samples are generally low. In keep- 
ing with this, the calcium/phosphorus ratios of aU the 
samples are grossly imbalanced in relation to the ordi- 
nary dietary requirement of  these nutrients (Food and 
Nutrition Board, 1968). It is therefore recommended 
that bread sold in Zaria should be enriched with cal- 
cium carbonate (creta praeparata, chalk) or edible bone 
meal as is the practice in the UK, the USA and 
Canada (Kent, 1983). 

Like sugar, the chloride content of the bread varied 
widely from 29 to 97 mg/100 g. In Nigeria, there is 
no legal standard about the salt content of bread and 
bakers add any quantity of  salt as long as the taste re- 
mains pleasant. This practice must be regulated by law 
as high intakes of  sodium chloride may be detrimental 
to health while too low concentrations would produce 
sticky doughs (Kent, 1983). Further analysis of  other 
types of white bread sold throughout the country merit 
investigation in order to enable the food and drug 
administration in Nigeria to set and enforce uniform 
acceptable composition of  breads across the country. 
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