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ABSTRACT: Injera, a pancake type sour bread, was prepared by co-fermenting 
kocho with barley to determine its nutrient composition and the microorganisms 
involved in the fermentation process. The predominant organisms identified were 
Lactobacillus, Bacillus and yeasts. The fermentation process was characterized 
by the fall in pH from 5.0 to 4.2 and rise in the titratable acidity from 0.20% to 
0.50% during 96 hrs of fermentation. The co-fermentation of kocho with barley 
increased the protein content of the fermented injera by 2.6-fold. The injera 
prepared from co-fermented dough of kocho and barley was found to be 
acceptable to Ethiopian consumers and bad very good keeping qualities. A 
fermentation scheme was therefore developed for the production of injera with 
improved protein content in which kocho and barley flour were fermented for 96 
hrs with barley flour. 

Key words/phrases: Barley, cereals, co-fermentation, dough, injera, kocho 

INTRODUCTION 

Fermented products of ensete (Ensete ventricosum) constitute a major part of the 
daily diets for about 10 million people in Southern and South western parts of 
Ethiopia (Tsedeke Abate et ai., 1996). Solid state fermentation (without 
soaking) is an important processing method of ensete. The most popular 
products of the ensete fermentation process are kocho and bulla. 

Lactic acid bacteria are common microflora involved in the ensete fermentation 
process. Berhanu Abegaz Gashe (1987) reported that lactic acid bacteria and 
yeasts were responsible for the acid production and characteristic flavour 
development in kocho and bulla. The involvement of more than one species of 
lactic acid bacteria has also been reported in the fermentation process of kocho 
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and bulla. The roles of lactic acid bacteria in fermented foods include 
improvement in flavour, texture, aroma, nutrient bioavailability and micro
biological safety against pathogenic bacteria. These properties have been 
recently documented (Ayele Nigatu et aI., 1996; Kelbessa Vrga, 1996), The 
important roles of lactic acid bacteria in fermented foods have been reviewed 
by Gibbs (1987). 

Although ensete is one of the country's major root crops and an important 
carbohydrate source, the fermented product, kocho, has two major draw-backs: 
a rapid post-harvest deterioration and low protein content of about 1 % (Agren 
and Gibson, 1968). Increasing the protein content of ensete would thus help 
reduce some of the limitations related to its utilization. 

[njera, a pancake-type sour bread which is a common traditional food in 
Ethiopia, is prepared by natural lactic acid fermentation from cereals such as 
tef, barley, wheat, sorghum or maize or their mixtures. In his study on the 
microbiology of tef fermentation, Berhanu Abegaz Gashe (1985) identified 
Lactobacillus, Pediococcus, Leuconostoc, Streptococcus and some yeasts. Other 
studies have also confirmed the relatedness of these lactic organisms found in 
fermented tef and fermented kocho (Ayele Nigatu et ai., 1994). Interestingly, 
natural lactic fermentation has been found to increase the nutritive value of 
cereals, liberation of amino acids, synthesis of certain vitamins and the 
availability of trace minerals (Fields and Zamora, 1979). 

On the other hand, production and consumption of kocho and related products 
as a basic diet is quite common in the southern parts of the country where 
cereals are less consumed. Cereals, such as barley, are good sources of protein 
though not as rich as legumes. As cereals are more convenient for injera 
production than legumes, one possible way of improving the nutrient content of 
kocho is by mixing it with cereals for injera production which would possibly 
give an acceptable product. 

In areas where ensete is the main staple diet, consumption of injera either from 
cereals or kocholbulla is limited. The development of injera by co-fermentation 
of kocholbulla with cereals would therefore decrease the loss of kocholbulla due 
to deterioration and would increase the nutritive value of injera prepared from 
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these starchy food items. This report, therefore, describes a processing method 
involving co-fermentation of kocho and barley flour for the production of 
nutritionally improved fermented ensete-based i,yera. 

MATERIALS AND METHODS 

Preparation 0/ ensete and cereal flour 
Kocho and cereals (wheat, barley, sorghum, maize and tef) were purchased 
from an open market in Addis Ababa. The kocho was sun dried and milled 
using a laboratory Cyclotec sample mill (Tector-AB, Sweden) to fine powder 
and sieved through a 0.05 mm mesh and had 10% moisture content (dry weight 
basis). The cereals were also 'milled to fine powder and sieved as above. 

Fermentation process 
Kocho and cereal flours were mixed in varying proportions. Starter, left-over 
of the previous fermentation, was added in a 1:1.6 (w/v) ratio. Twenty nine 
combinations of kocho and cereals with different proportions were tried. 
Although in this study five combinations were studied we report results of these 
combinations with an emphasis on kocho-barley (1:1, w/w) co-fermentation 
process. The mixtures were fermented at room temperature for 96 hrs. At the 
end of the fermentation process the liquid layer over the dough was poured-off 
and about 10% of the fermented dough was boiled for 5 min, cooled to 45° C 
and mixed with the rest of the fermenting mass which was important for the 
secondary stage of the fermentation process. 

Sampling and isolation 0/ microorganisms 
Periodic samples of the fermenting mass were serially diluted using sterile 
peptone water (0.1 % peptone and 0.9% NaCI) and pour-plated on to different 
agar media. Plates were incubated at 30-32° C for Bacillus spp, lactic acid 
bacteria and yeasts for 24-72 hrs. Plates for Enterobactereaceae were incubated 
at 37° C for 24-48 hrs. 

The media employed included MRS agar for Lactobacillus spp., Sucrose Gelatin 
Agar (SOA) composed of [g(l)'1] distilled water, 10; Sucrose, 20; Gelatin, 13; 
















