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Abstract 

Locally brewed sorghum beer is an indigenous alcoholic beverage. It is produced mainly from sorghum grains 

(sorghumvulgare). The process of brewing involves malting, mashing, souring and fermentation. In this study, bitter 

leaf (Vernoniaamygdalina) extract was used as a means of extending the shelf life of locally brewed sorghum 

beerwhichhas short shelf life.Chemical and microbial analysis was carried out using standard method. The result of 

the chemical analysis shows that the sample with hop (bitter leaf extract) has the total acidity of 0.56±0.030, fixed 

acidity 0.20±0.001, volatile acidity 0.36±0.020, pH 3.93, specific gravity 1.04±0.003, total dissolved solid 1.12x 

105ppm, total suspended  solid 1.65 x 105ppm and ethanol content 3.43±0.030 while sorghum beer without hop has 

total acidity of 0.65±0.002, fixed acidity 0.18±0.002, volatile acidity 0.48±0.030, pH 3.50, specific gravity 

1.02±0.003, total dissolved solid 1.15x 105ppm, total suspended  solid 1.5 x 105ppm and ethanol content 3.65±0.020. 

The microbial analysis for sorghum with hop had no growth of E. coli and Staphylococcus aureus while the 

sorghum beer without hop had growth of Staphylococcus aureus from the 2nd day. The result of this study revealed 

the hop prevented microbial growth which could cause spoilage and also enhanced the quality of the drink over 

time. This supportive evidence above in this study suggests that the aqueous extract of Vernoniaamgydalina could 

be used to extend the shelf life of locally brewed sorghum beer. 
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INTRODUCTION 

The word beer is derived from the Latin word “bibere” 
meaning drink (Okafor, 2007). It is produced by the 

brewing and fermentation of starches mainly derived 

from cereal grains. Most commonly malted barley 

although wheat, maize (corn) and rice are widely used 

(Gutcho, 1976). In Nigeria today, barley has been 

replaced by some locally grown cereals such as 

sorghum or guinea corn, millet and maize as the 

principle raw materials. The tropical beers are known by 

different name in different part of the world like 

“burukutu and pito‟‟ in Nigeria, „„Maukek‟‟ among the 

Nandi‟s in Kenya, Mowa in Malawi, Kaffir beer in 

south Africa, bonea in Ethiopia and pombe in some 
parts of East Africa.  Burukutu is an indigenous alcohol 

breverage drink in Nigeria made from fermented 

sorghum enriched grain (Ekundayo,1969). The process 

of production of burukutu involves malting, mashing, 

fermentation and maturation. The production process of 

these indigenous drink (burukutu) involves fermentation 

as its initial production stage and come out as an 

alcoholic drink which is associated with 

microorganisms such as sacharomycescerevissae, 

saccharomyces chavelieris and 
leueonosticmesteriodes(Fepurusis, 1973). The objective 

of this work is to extend the shelf life of locally brewed 

sorghum of this “burukutu‟‟ using bitter leaf 

(Vernoniaamygdalina) extract. 

MATERIALS AND METHODS 

Sample Collection 

The sorghum and bitter leaf (Vernoniaamygdalina) were 

purchased from EkeonunwaMarket, Owerri, Imo state, 

Nigeria. The samples were identified by Mr. N.Duru. of 

the Department of Environmental Biology, Federal 

Polytechnic Nekede. 

Extracting of Sample 
The bitter leaf used in this study was washed under tap 

water and air dried for 2 hours. The dried leaves were 

ground using a blender.  Five hundred grams of the 

ground sample was poured into aliter of distilled water 

and left for 2 hours, after which a muslin cloth was used 
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for the filtration. The filtrate was introduced in a plastic 

container and stored in the refrigerator. 

Preparation of Sorghum Beer 

The sorghum beer used in this work was locally 

prepared and 750g of milled malted grain was steeped 

in 3.5 liters of water, stirred and allowed to settle. The 

mixture was boiled for 25minutes and allowed for a 

night and was later filtered with200ml of bitter leaf 

extracted was boiled with the filtrate for 2 hours at 

700C. The wort was filtered again and 130ml of baker‟s 

yeast was added and fermentation was allowed for 

3days. 

 

 

Chemical Analysis 

The total acidity, fixed acidity, volatile acidity, pH 

determination, specific gravity, total dissolved solid and 

total suspended solid were carried out using a method 

described by Haddad et al., (1978).  

Determination of Ethanol Content 

The alcohol content of the sample was determined using 

refractometer. 

Microbial Analysis. 

The media used in this study were prepared using 

standard method. The plates were inoculated using 

striking method. The microbial growth was examined 
for the 3 days 

RESULTS AND DISCUSSION 

The use of bitter leaf extract as a means of extending the 

shelf life of locally brewed sorghum beer was carried 

out using standard methods. The result of the total 

acidity, fixed acidity, volatile acidity and pH value are 

shown in table 1

Table 1:Total acidity, fixed acidity, volatile acidity and pH value with and without hop 

DAYS Total Acidity 

with hops 

 (g/100ml) 

Total 

Acidity 

without 

hops 

(g/100m) 

Fixed 

Acidity 

with hops 

 (g/100ml) 

Fixed 

Acidity 

without 

hops 

(g/100ml) 

Volatile 

Acidity 

with hops 

 (g/100ml) 

Volatile 

Acidity 

without 

hops 

(g/100ml) 

pH. 

with 

hops  

pH.witho

ut hops  

Day 1 0.56±0.030 0.65±0.002 0.20± 

0.002 

0.18± 

0.001 

0.36± 

0.023 

0.48± 

0.003 

3.93± 

0.010 

3.50± 

0.020 

Day 3 0.56± 0.020 0.65± 0.005 0.20±0.003 0.17±0.002 0.36±0.025 0.48±0.004 3.92±0.
010 

3.51± 
0.020 

Day 5 0.56±0.020 0.65±0.005 0.20±0.002 0.18±0.002 0.36±0.020 0.48±0.005 3.90±0.

010 

3.49± 

0.020 

The values are mean±SD of triplicate  

Table 2:Ethanol content, specific gravity, total dissolved solid and total suspended solid of sorghum beer with and 

without hop 

DAYS 

 

Ethanol 

content 

with hops 

(%v/v) 

Ethanol 

content 

without 

hops 

(%v/v) 

Specific 

gravity 

with hops 

Specific 

gravity 

without hops 

Total dissolved 

solids with hops 

(ppmx105) 

Total 

dissolved 

solids without 

hops 

(ppmx105) 

Total 

suspended 

solids with 

hops 

(ppmx105) 

Total 

suspende

d solids 

without 

hops 

(ppmx10
5) 

Day 1 3.42±0.00
3 

3.59±0.0
02 

1.04±0.00
3 

1.03±0.003 1.1 1.15 1.5 1.6 

Day 3 3.43±0.00

2 

3.65±0.0

04 

1.04±0.00

3 

1.02±0.003 NIL NIL NIL NIL 

Day 5 3.45±0.00 3.70±0.0 1.04±0.00 1.02±0.002 1.13 1.16 1.6 1.7 
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Table 3:Mean parameters from hopped and unhopped sorghum beer 

Sample  Specific 

gravity 

Total 

acidity 

g/100ml 

Fixed 

acidity 

g/100ml 

Volatile 

acidity 

g/100ml 

TDS (ppm) TSS (ppm) pH E.C 

%v/v 

With Hop 1.04±0.003 0.56±0.030 0.20±0.001 0.36±  0.020 1.12x105 1.65x105 3.92 3.43±0.0

30 

Without Hop 1.02±0.003 0.65±0.002 0.18±0.002 0.48± 0.030 1.15x105 1.56x105 3.50 3.65±0.0

20 

Values are Mean±SD of triplicate results 

Table 4: Microbial frequency distribution of isolate in sorghum beer with hop 

Microorganisms Day 0 Day 2 Day 4 Day 6 Day 8 

Eschericia coli - - - - - 

Streptococcus pyrogenes - - - - - 

Aspergillusniger - - - + ++ 

Staphylococcus aureus - - - - - 

+ means growth, - means no growth 

Table 5:Microbial frequency distribution of isolate in sorghum beer without hop 

Microorganisms Day 0 Day 2 Day 4 Day 6 Day 8 

Eschericia coli - - - - - 

Streptococcus pyrogenes - - - - - 

Aspergillusniger - + ++ +++ ++++ 

Staphylococcus aureus + ++ +++ ++++ +++++ 

+ means growth, - means no growth 

The result for the ethanol content, specific gravity, total 

dissolved solid (TDS) and total suspended solid (TSS) 

for 3days are shown in table 2. 

The average mean parameters generated from 

hopped (with bitter leaf) and unhopped sorghum beer 

are shown in table 3. The microbial frequency for bench 

stored sorghum beer with and without hop are shown in 

table 4 and 5 

The total acidity measures the organic acids in the 

sample and the quantity of the acid that would react. 
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The total acidity value for sorghum beer without hop in 

this study was 0.650g/100ml. The total acidity value for 

sorghum with hops (0.564g/100ml) is lower than that 
withouthops. This implies the hops can reduce and 

stabilize acidity and this indicates that the drunk with 

hop has the tendency to last for a period of time. 

 The fixed acidity of sorghum with hop (0.203 

g/100ml) was higher than the value of sorghum beer 

without hops (0.176g/100ml). 

Sorghum beer without hops has a higher volatile 

acidity value (0.475g/100ml). This could be as a result 

of high lactic acid production in the drink without hops 

by lactobacillus, indicating that the sorghum beer 

without hop deteriorated. 

The pH of sorghum beer with hop was 2.93 which 
are not in agreement with the report of Okafor (2007) 

for sorghum beer. 

The values for specific gravity of thesamples were 

higher than the range given byTusekwa (2000) for 

sorghum beers. Thehighspecificgravitysuggest why 

loweralcohol content was detected. The specific gravity 

for sorghum beer without hops is 1.02 while that with 

hop is 1.04. 

The TDS value for sorghum beer without hop (1.15 

x 105ppm) was higher than sorghum beer with hop (1.10 

x 105 ppm) which implies that sorghum beer with hops 
contains mostly dissolved solids and this explains why 

the sorghum beer with hop has higher TSS (1.6 x 105 

ppm) than sorghum beer without hop (1.5 x 105ppm). 

The microbial analysis revealed that hop (bitter leaf 

extract) prevented the growth of micro- organism which 

can induce deterioration. 

The Aspergillusspp isolated from the sorghum beer 

with hop could be introduced by the sorghum malt. The 

presence of Staphylococcus aureus in the sorghum beer 

without hop may be attributed to handling during 

production. But this organism was unable to grow in the 

sorghum beer with hop. Staphylococcus aureus is a 
normal flora of the skin and mucus membrane (Ellen 

and Sydney 1990). 

 

CONCLUSION 

The drinks with hops (bitter leaf extract) were found to 

last for a longer period of time without the growth of 
microorganism than the ones without hops. The 

supportive evidences from the result in this study 

suggest that the aqueous extract of bitter leaf has an 

effect in the extension of shelf life of the locally brewed 

sorghum beer. 
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