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Abstract 

Burukutu, typically produced from the grains of guinea corn, is a popular indigenous alcoholic 

beverage of a vinegar-like flavour consumed in some parts of Africa. Quite a number of microbes play 

roles in the production of Burukutu. The aim of the present study was to determine different 

microorganisms involved in the three stages of Burukutu production. Burukutu samples were collected 

(in triplicate) from three different vendors at Army Barrack Mami Market, Kebbi State, Nigeria. In 

each case, samples were collected at the three stages (soaking, souring and maturing) and analysed 

using standard procedures. Results showed that total viable count ranged from 2.8×106 cfu/ml to 

6.0×102 cfu/ml, Enterobacteriaceae count ranged from 2.0×103 cfu/ml to 1.8×102 cfu/ml and fungal 

count (mould and yeast) ranged from 5.0×104 cfu/ml to 1.5×102 cfu/ml. While significant number of 

potential pathogens such as Escherichia coli and Staphylococcus aureus were isolated, Lactobacillus 

spp, Lactococcus spp, Actobacter spp, Saccharomyces cerevisiae and Candida albicans were found 

to be predominant. The results also showed that, most of the microorganisms involved at the various 

stages of production originated from the normal flora of sorghum grains, with the exception of the 

maturing stage. At the final maturing stage Acetobacter spp. Lactobacilli spp as well as fungi which 

include predominantly Saccharomyces cerevisiae, and Candida albicans. The microorganisms 

isolated have the potential to not only cause spoilage of Burukutu but can also be used as starter culture 

for the production of fermented beverages.  
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1. Introduction 

Burukutu is a popular indigenous alcoholic 

beverage of a vinegar-like flavour, consumed in 

the Northern Guinea savannah region of Nigeria, 

Republic of Benin and in Ghana [1]. Its basic 

characteristics include slightly sour taste due to 

the presence of acids including lactic acid, a pH of 

3.3 to 3.5 and opaque colour because of suspended 

solids and yeast [1]. It contains vitamins, iron, 

manganese, magnesium, phosphorus, and calcium 

as well as about 26.7 g of starch and 5.9 g of 

protein per litre. It is mainly produced from the 

grains of guinea corn [2].  

Typically, Burukutu is produced by soaking 

sorghum grains in water throughout the night, 

after which steeping water is removed, spread on 

a surface, usually a mat, covered using a layer of 

plant leaves and allowed to germinates [3]. During 

germination, water is added daily for typically one 

week, after which it is dried and ground into 

powder. To the ground malt, starch of raw grain 

and/or sweet potato and hot water is added [3, 4]. 

The blend is usually allowed to sour for 48 h, 

before it is boiled for about 4 h and kept for 

another 48 h to mature. The final product is 

usually a dense beverage (about 3-8% alcoholic) 

called Burukutu. However, some of the 

endogenous sorghum microorganisms are 

pathogenic or may produce toxic substances, such 

as mycotoxins, but pasteurization of freshly 

brewed Burukutu sample at 60 oC for 30 min 

delayed its spoilage for up to two weeks [5,6]. 

No doubt microorganisms play a significant role 

in the production of fermented products such as 

Burukutu. Presence of different types of microbes 
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in fermented foods such as alcoholic beverages 

has been linked to autochthonous microorganisms 

of raw materials, preparation surface or 

sometimes introduced as starter organisms [7]. 

Microorganisms mainly associated with 

fermentation of cereals for the production of 

alcoholic beverages include non-filamentous 

fungi such as Candida spp and lactic acid bacteria 

including Lactobacillus reuteri, Lactobacillus 

plantalum, Lactococcus lactis, and Lactobacillus 

fermentum [8-10]. In the traditional setting, 

production of alcoholic beverages relies on 

introduction of earlier starter culture, thoughts the 

introduction of already produced fermented 

product. These starter cultures are interestingly 

available in commercial quantity, which when 

used enhance overall quality and quantity of 

processed fermented products [11]. Additionally, 

the use of these commercial starter cultures 

improves the whole process of fermentation. 

Typically, local production of fermented foods 

and beverages is carried out in an unhygienic 

setting that allows a number of microbes to 

produce the intended end product. Unfortunately, 

this exposes the final product to not only product 

contamination, but deterioration [12, 13] 

occasioned by poor uncontrolled production 

practice. Therefore, this study aimed at 

determining the microbial community involved at 

the three stages of Burukutu production with a 

view to using them to develop starter culture for a 

standardised production of Burukutu as well as 

establishing the level of contamination of the final 

product. This is likely to result in enhanced 

production of Burukutu, resulting in the 

production of products with improved quality.  

2. Materials and Methods 

2.1 Study Area 

The study was carried out in Kebbi State, located 

in the north-western part of Nigeria. Kebbi State 

is situated between latitudes 10° 8′ N – 13° 15′ N, 

and longitudes 3° 30′ E – 6° 02′ E. The State is 

bordered by Sokoto and Zamfara States to the 

East, Niger State to the South, Benin Republic to 

the West and the Niger Republic to the North. The 

population of the State was 3,238,628 in 2006 

(NPC, 2006) and projected to be 3,952,766 in 

2012. The State occupies an area of about 36,229 

square kilometres [14]. 

 

2.2 Sample Collection  

Samples during the three stages of processing of 

Burukutu were obtained from Mami Market, 

Army barrack Birnin Kebbi, Kebbi State, Nigeria. 

Three batches of Burukutu samples were collected 

from three different Burukutu producers in 

triplicate. The samples were put in sterilized 

bottles and transported to the Department of 

Microbiology Laboratory, Federal University 

Birnin-Kebbi for microbial analysis [15]. 

2.3 Sample processing 

For solid sample (soaked grains), 90 ml of 

sterilized distilled water was added into 10 g of 

the ground grains and mixed thoroughly to attain 

homogenous mixture. Using micropipette, 1 ml of 

the diluents is transferred into 9 ml of sterilized 

distilled water in a test tube of 10-1, then 1 ml was 

also collected from 10-1 test tube and transferred 

to 10-2 test tube and this continued to test tube 10-

6 [16]. For the liquid sample (matured Burukutu), 

90ml of sterilized distilled water was added into 

10ml of the sample. Using micropipette, 1m of the 

diluents was transferred into 9ml of sterilized 

distilled water in a test tube 10-1, then 1 ml was 

also collected from 10-1 test tube and transferred 

to 10-2 test tube and this continued to test tube 10-

6, then 1ml was inoculated [16]. 

2.4 Enumeration and Isolation of Bacteria, 

Moulds, Yeasts and Members of 

Enterobacteriaceae 

At each stage of Burukutu production, the pour 

plating technique was employed using Nutrient 

Agar (NA) for bacteria, Potato Dextrose Agar 

(PDA) for moulds, Malt Extract Agar (MEA) 

(supplemented with streptomycin sulphate) for 

yeasts, Eosin Methylene Blue (EMB) agar for the 

members of Enterobacteriaceae. Plates for 

bacteria were incubated at 37 °C for 24 h and for 

fungi at 27 °C for 7 days. Colonies and spore 

forming units formed on the media were counted 

and sub-cultured. Bacterial isolates were 

examined using microscopy, Gram staining, sugar 

fermentation test, biochemical tests, such as 

urease test, catalase test, citrate utilization test and 

indole test according to the methods of Beveridge 

[17] and Cheesbrough [18]. Fungal isolates were 

identified based on their macromorphological and 

micromorphological features using light 

microscope and standard mycological manuals by 

Barnett and Hunter [20], Alexopoulus et al. [21] 

and Kidd et al. [22].  
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2.5 Statistical Analysis 

All samples were collected in triplicates. The 

statistically significant difference in the bacterial 

and fungal counts among three processing stages 

was determined by one-way ANOVA test. Data 

were analysed using SPSS Version 20 and P value 

of <0.05, was considered statistically significant. 

 

 

 

 

3. Results and Discussion 

3.1 Microbial Load of Burukutu 

The microbial load of Burukutu analysed as 

shown in Table 3.1 revealed that total viable count 

ranged from 2.8×106 cfu/ml to 6.0×102 cfu/ml, 

Enterobacteriaceae count ranged from 2.0×103 

cfu/ml to 1.8×102 cfu/ml and fungal count (mould 

yeast) ranged from 5.0×104 cfu/ml to 1.5×102 

cfu/ml. Overall, reduced microbial load was 

observed during maturing stage and insignificant 

increase was observed during souring. 

Furthermore, the concentration of 

microorganisms was statistically significant 

((p≤0.05) in some cases.  

 

Table 3.1: Microbial Load (Log Cfu/Ml) of Burukutu At Various Stages of Production 

Sampling 

location 

Microbial count 

parameter 
Soaking stage Souring stage Maturing stage 

A 

Total viable count 2.1×105±0.31a 2.8×106±0.12a 5.0×103±0.33b 

Enterobacteriaceae 5×102±0.11 2.0×103±0.09 3.0×102±0.04 

Mould and yeast 8.1×102±0.22a 7.0×102±0.18a 5.0×104±0.70b 

B 

Total viable count 2.8×105±0.14 3.0×105±0.1 5.5×102±0.10 

Enterobacteriaceae 9.1×102±0.01 2.1×102±0.10 1.8×102±0.13 

Mould and yeast 2.2×102±1.2a 6.3×102±0.21a 8.2×103±0.17b 

C 

Total viable count 7.4×104±0.02a 5.7×105±0.11a 6.0×102±0.30b 

Enterobacteriaceae 2.2×102±0.15 5.5×102±0.31 1.6×102±0.21 

Mould and yeast 1.5×102±0.21 6.3×102±0.13 8.2×102±0.32 

Note: Values are presented in mean ± standard deviation (SD), values with different superscript in the same row 

are significantly different (p≤0.05). A, B and C represent the three vendors. 

The relatively high microbial load observed 

during soaking cannot be unconnected with the 

increased microbial activity, as the microbes were 

able to actively utilise the available substrate in 

water. Presence of water in substrate increases the 

ability of microorganism to access and utilise 

substrates. This is in line with the findings of 

Oriola et al. [12] as well the findings of Générose 

et al. [23], who documented that increase in 

bacterial load at the initial stages of local beer 

production before fermentation was a result of 

their dominancy due to favourable condition and 

nutrient availability. On the other hand, increased 

alcoholic content and accumulation of organic 

acids in the medium might have been responsible 

for low concentration of bacteria and high fungal 

load during maturing. A similar finding has been 

reported by Babatunde and Oladejo [24] and 

Teshome [25], who in their separate studies 

reported that lactic acid bacteria produced many 

organic acids, such as lactic, acetic and propionic 

acids produced during fermentation as end 

products which provide an acidic environment 

unfavourable for the growth of many pathogenic 

and spoilage microorganisms.  

3.2 Microflora of Burukutu 

The microflora of the Burukutu during soaking, 

souring and maturing are presented in Tables 3.2 

and 3.3. Eight (8) bacterial genera including 

Escherichia coli, Staphylococcus aureus, 

Acetobacter spp, Bacillus cereus, Pseudomonas 

aerogenosa, Streptococcus spp, Lactococcus spp 

and Lactobacilli spp were isolated in samples 

collected at various stages of Burukutu production 

from the production sites (Table 3.2). Whereas the 

seven (7) fungal species belonging to seven 

genera including fermenting yeast and mould, 

were isolated (Table 3.3). 
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Table 3.2: Frequency of Occurrence of Bacteria Isolated from Burukutu Sold in Mami Market, Army 

Barrack, Birnin Kebbi 

Organism   Number of isolates Frequency of 

occurrence 

(%) Soaking stage Souring stage Maturing stage 

Escherichia coli 6 1 1 8 (11.94) 

Staphylococcus aureus 4 4 0 8 (11.94) 

Acetobacter spp 1 2 2 5 (7.46) 

Bacillus cereus 4 3 1 8 (11.94) 

Pseudomonas aerogenosa 1 2 0 3 (4.78) 

Streptococcus spp 2 2 2 6 (8.96) 

Lactococcus spp 3 2 8 13 (19.40) 

Lactobacilli spp 2 2 12 16 (23.88) 

Total  23 18 26 67 (100) 

 

Table 3.3: Frequency of Occurrence of Fungi Isolated from Burukutu Sold in Mami Market, Army 

Barrack, Birnin Kebbi 

Organism   Number of isolates Frequency of 

occurrence 

(%) Soaking stage Souring stage Maturing stage 

Aspergillus flavus 4 3 1 4 (12.50) 

Aspergillus niger 2 2 1 5 (15.63) 

Rhizopus stolonifera 2 2 1 5 (15.63) 

Saccharomyces cerevisiae 0 0 3 3 (9.38) 

Chaetomium oryzae 1 2 0 3 (9.38) 

Penicillium citrinum 1 0 0 1 (3.13) 

Candida albicans  1 1 5 7 (21.88) 

Total  12 10 11 32 (100) 

 

At soaking stage, all the bacteria and fungi 

isolated in the present study were present except 

P. citrinum and S. cerevisiae. Interesting common 

environment pollutants such as A. flavus, A. niger 

and bacteria such as E. coli, S. aureus and B. 

cereus were isolated. These organisms might have 

been introduced from the plants, utensils and 

vessels and poor sanitary conditions under which 

Burukutu is produced could also bring about 

microbial contamination, including 

contamination with potentially pathogenic 

microbes. This is in agreement with assertion of 

Baylis et al. [26] Ogunbanwo et al. [27] who 

reported that presence of bacteria such as 

Enterobacteriaceae shows that a failure occurred 

during processing and their absence indicates that 

proper hygienic conditions were maintained 

during the food manufacturing process. Bacteria 

such as E. coli, S. aureus are common on 

fermenting plant materials and have also been 

found in the natural fermentation of cereal 

products; thus, their high load obtained before 

fermentation in the present work could be due to 

their possible presence on the sorghum grains 

from the farm where they were harvested. 

Furthermore, local alcoholic drinks are typically 

produced in a dirty environment which not only 

increases the risk of product contamination, but 

also, deterioration of final product [12, 13].  

During souring, a slight decrease in number of 

bacteria isolates was recorded, whereas fungal 

isolates remain relatively the same. This can be 

linked to increased acidity in the medium which is 

known to influence the activities of 

microorganisms.  Hassan et al. [28] observed that 

decrease in pH had considerable effect on growth 

of bacteria negatively during fermentation, and 

enhanced fungal growth. 

At the final stage, buruku fermentation process 

was predominated by Lactobacilli, Lactococcus, 

Acetobacter and fungal species include S. 

cerevisiae and C, albicans. This corroborates the 

findings of other scholars who studied similar 

fermented food and documented that yeast species 

and Lactobacillus were the commonest microbes 

participating in the production of fermented foods 

[29, 30]. The disappearance of some 

microorganisms such as E. coli and S. aureus 

during the final stage of the production of the 
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Burukutu may be linked to the increased acidity 

and the low pH of the fermenting malted grains. 

Proliferation of lactic acid bacteria in many foods 

create an unfavourable condition for many 

bacteria by rapidly increasing acidity in the 

medium to approximately 3.5, making other 

microbes unable to grow [31, 32]. Additionally, 

Lactobacilli have the ability to release 

antimicrobial agents such as hydrogen peroxide 

which can kill or inhibit the growth of other 

organisms [33]. This can be attributed to the 

relative Enterobacteriaceae decline during 

maturing stage. 

Presence of lactic acid bacteria and yeast in the 

final stage may be indicative of their role in the 

production of Burukutu. The mutual association 

between yeasts and lactic acid bacteria had been 

noted in several cereal foods [34, 35]. 

Fermentation of carbohydrates into organic acid 

by lactic acid bacteria has been reported by 

Mithun et al. [36] and Bhardwaj et al. [37]. Acidic 

medium favoured yeast growth which underlines 

yeasts multiplication observed in the present 

study. The presence of moulds at the initial stage 

of Burukutu production and the subsequent 

elimination at the souring was also reported 

previously by Omemu et al. [34].  

4. Conclusion 

The present study has provided useful information 

on the types of microbial communities involved in 

three stages of Burukutu production.  Total viable 

count ranged from 2.8×106 cfu/ml to 6.0×102 

cfu/ml, Enterobacteriaceae count ranged from 

2.0×103 cfu/ml to 1.8×102 cfu/ml and fungal count 

(mould yeast) ranged from 5.0×104 cfu/ml to 

1.5×102 cfu/ml. while significant number of 

potential pathogens such as E. coli and S. aureus 

were isolated, Lactobacillus spp, Lactococcus 

spp, Actobacter spp, Saccharomyces cerevisiae 

and Candida albicans were found to be 

predominant. The information from this work 

would assist in the production of consistent 

quality of Burukutu by using them in selection for 

starter culture.  

References 

[1] Kolawole, O. M., Kayode, R. M. O. and 

Akindayo, B., 2007: Proximate and 

Microbial Analyses of Burukutu and Pito 

Produced in Ilorin, Nigeria. African Journal 

of Biotechnology, 6(5): 587-590. 

[2] Achi, O. K., 2005: The Potential for 

Upgrading Traditional Fermented Foods 

Through Biotechnology. African Journal of 

Biotechnology, 4(5): 375-380.  

[3] Atter, A., Obiri-Danso, K. and Amoa-Awua, 

W. K., 2014: Microbiological and Chemical 

Processes Associated with The Production of 

Burukutu a Traditional Beer in Ghana. 

International Food Research Journal, 21(5): 

1769-1776.  

[4] Chavens, U. D., Chavens, J. K. and Kadam, 

S. S., 1988: Effect of Fermentation on 

Soluble Proteins and In-Vitro Protein 

Digestibility of Sorghum, Green Gram and 

Sorghum-Green Grain Blends. Journal of 

Food Science, 53(5):1574-1575.  

[5] Egemba, C. K., and Etuk, V. E., 2007: A 

Kinetic Study of Burukutu Fermentation. 

Journal of Engineering and Applied 

Sciences, 2(7): 1193-1198. 

[6] Eze, V. C., Eleke, O. I., and Omeh, Y. S., 

2011: Microbiological and Nutritional 

Qualities of Burukutu Sold in Mammy 

Market Abakpa, Enugu State, Nigeria. 

American Journal of Food and Nutrition, 

1(3): 141-146. 

[7] Tamang, J. P, Watanabe, K, and Holzapfel, 

W. H., 2016: Review: Diversity of 

Microorganisms in Global Fermented Foods 

and Beverages. Frontier Microbiology, 

7(377): 1-28. 

[8] Muyanja, C. M., Narvhus, J. A., Treimo, J., 

and Langsrud, T., 2003: Isolation, 

Characterisation and Identification of Lactic 

Acid Bacteria from Bushera: A Ugandan 

Traditional Fermented Beverage. 

International Journal of Food Microbiology, 

80(3): 201-210. 

[9] Mohania, D., Nagpal, R., Kumar, M., 

Bhardwaj, A., Yadav, M., Jain, S., Marrato, 

F., Singh, V., Parkash, O., and Yadav, H., 

2008: Molecular Approaches for 

Identification and Characterization of Lactic 

Acid Bacteria. Journal of Digestive, 9(4): 

190-198. 

[10] FAO/WHO, 2001: Taxonomy and 

Physiology of Lactic Acid Bacteria, Effects 

and Function on Nutrition. Report of a Joint 

FAO/WHO Expert Consultation on 

Evaluation on Health and Nutritional. 

Piacenza, Italy. 



Yusuf, A. B., et al.: Microorganisms Associated with the Production of Burukutu (An Alcoholic Beverage) in Northern 

Nigeria 

 

72 
 

[11] Wang, X., Ren, H., Wang, W., Zhang, Y., 

Bai, T., Li, J., and Zhu, W., 2015: Effects of 

Inoculation of Commercial Starter Cultures 

on the Quality and Histamine Accumulation 

in Fermented Sausages. Journal of Food 

Science, 80(2): M377-M384. 

[12] Galati, A, Oguntoyinbo, F. A., Moschetti, G., 

Crescimanno, M., Settanni, L., 2014: The 

Cereal Market and the Role of Fermentation 

in Cereal-Based Food Production in Africa. 

Food Review International, 30(4): 317-337. 

[13] Wood, J. B., 1998: Microbiology of 

Fermented Foods. 2nd ed. Glagow, UK: 

Blackie Academic & Professional. Pp. 50-

127. 

[14] Jirgi, A. J., Grove, B., Henry, J., and Nmadu, 

N. J., 2016: Risk Attitude of Monocrop and 

Intercrop Farmers in Kebbi State, Nigeria. 

Journal of Economics and Sustainable 

Development 7(8): 140-149. 

[15] Oriola, O. B., Boboye, B. E. and Adetuyi, F. 

C., 2017: Bacterial and Fungal Communities 

Associated with the Production of a Nigerian 

Fermented Beverage, "Otika." Jordan 

Journal of Biological Sciences, 10(2): 127–

133. 

[16] Aka, S., Konan, G., Forouk, G., Dje, K. M., 

and Bonfo, B., 2014 Review on African 

Traditional Cereal Beverages. American 

Journal of Research Communication, 2(5): 

101-153. 

[17] Beveridge, T. J., 2001: Use of The Gram 

Stain In Microbiology. Biotechnic and 

Histochemistry, 76(3): 111–118. 

[18] Cheesbrough, M., 2003: Medical Laboratory 

Manual. Tropical Health Technology. Low 

Priced. Doddington, Cambridgeshire, 

England. Pp. 41-72. 

[19] Cheesbrough, M., 2006: District Laboratory 

Practice in Tropical Countries. Part 2. 

Cambridge University Press, Cambridge. Pp. 

112-130. 

[20] Barnett, H. I., and Hunter, B. B., 1999: 

Illustrated Genera of Imperfect Fungi 4th 

edition. The American Phyto pathological 

Society St. Paul, Minnesota, U.S.A. Pp. 218. 

[21] Alexopoulus, C. J, Mims, C. W., and 

Blackwell, M., 2002: Introductory 

Mycology. 4th Edition, John Wiley and Sons 

Inc., Singapore. Pp. 869. 

[22] Kidd, S. C., Alexiou., H. and David, E., 

2016: Descriptions of Medical Fungi. 3rd 

Edition (revised November 2016), Printed in 

Adelaide by New style Printing 41 

Manchester Street Mile End, South Australia 

5031. Pp. 61-93. 

[23] Générose, V. D., Noël, A., Nana, A., 

Djidjoho, J. H., and Jakobsen, M., 2016: 

Aroma Profile of Gowe, A Traditional 

Malted Fermented Sorghum Beverage from 

Benin. African Journal of Food Science, 

10(2): 17-24. 

[24] Babatunde, D. A., and Oladejo, P. O., 2014: 

Identification of Lactic Acid Bacteria 

Isolated from Nigerian Foods: Medical 

Importance and Comparison of their 

Bacteriocin Activities. Journal of Natural 

Science Research, 4(23): 246-252. 

[25] Teshome, G., 2015: Review on Lactic Acid 

Bacteria Function in Milk Fermentation and 

Preservation. African Journal of Food 

Science, 9(4): 170-175. 

[26] Baylis, C., Uyttendaele, M., Joosten, H., 

Davies, A., and Heinz, H. J., 2011: The 

Enterobacteriaceae and Their Significance 

to the Food Industry. Brussels, Belgium: 

International Life Sciences Institute. 

[27] Ogunbanwo, S. T., Adewara, A. O., and 

Patience, T. F., 2013: Effect of Fermentation 

by Pure Cultures of Lactobacillus 

Fermentum and Saccharomyces Cerevisiae 

As Starter Cultures In The Production Of 

"Burukutu". NY Science Journal, 6(1): 73-

81. 

[28] Hassan, R., El-Kadi, S., and Sand, M., 2015: 

Effect of Some Organic Acids on Some 

Fungal Growth and Their Toxins Production. 

International Journal of Advanced Biology 

2(1):1-11. 

[29] Oyedeji, O., Ogunbanwo, S. T., and Onilude, 

A. A., 2013: Predominant Lactic Acid 

Bacteria Involved in the Traditional 

Fermentation of Fufu and Ogi, Two Nigerian 

Fermented Food Products. Food Nutrition 

Science, 4(11): 40-46. 

[30] Akinleye, O. M., Fajolu, I. O., Fasure, A. K., 

Osanyinpeju, O. S., Aboderin, A. O., and 

Salami, O. O., 2014: Evaluation of 

Microorganisms at Different Stages of 

Production of Ogi in Alimosho Community, 

Area Southwest, Lagos, Nigeria. American 



Yusuf, A. B., et al.: Microorganisms Associated with the Production of Burukutu (An Alcoholic Beverage) in Northern 

Nigeria 

 

73 
 

Journal of Research Communication, 2(10): 

215-230. 

[31] Kunyanga, C. N., Mbugua, S., Kangethe, E., 

and Imungi, J., 2009: Microbiological and 

Acidity Changes During the Traditional 

Production of Kirario: An Indigenous 

Kenyan Fermented Porridge Produced from 

Green Maize and Millet. African Journal 

Food, Agriculture and Nutrition, 9(6):1419-

1435. 

[32] Rina, R., and Sonali, S., 2016: Tradition, 

Trend and Prospect of Fermented Food 

Products: A Brief Overview. World Journal 

of Pharmacy and Pharmaceutical Sciences, 

3(10): 272-286. 

[33] Hertzberger, R., Arents, J., Dekker, H. L., 

Pridmore, R. D., Gysler, C., Kleerebezem, 

M., and de Mattos, M. J. T., 2014: H2O2 

Production in Species of The Lactobacillus 

Acidophilus Group: A Central Role for A 

Novel NADH-Dependent Flavin Reductase. 

Applied and Environmental Microbiology, 

80(7): 2229-2239. 

[34] Omemu, A. M., Oyewole, O. B., Bankole, M. 

O., and Akintokun, A. K., 2007: Yeasts and 

Moulds Associated with "Ogi", A Cereal 

Based Weaning Food During Storage. 

Research Journal of Microbiology, 2(2): 

141-148.  

[35] Omemu, A. M., 2011: Fermentation 

dynamics during the production of "Ogi", a 

Nigeria Fermented Cereal Porridge. Report 

and Opinion, 3(4): 8-17. 

[36] Mithun, S., Dipak, V., and Sheela, S., 2015: 

Isolation and Identification of Lactobacilli 

from Raw Milk Samples Obtained from 

Aarey Milk Colony. International Journal of 

Scientific Research Publication 5(1): 1-5. 

[37] Bhardwaj, A., Monica, P., Sangu, K. P. S., 

Kumar., S., and Dhewa, T., 2012: Isolation 

and Biochemical Characterization of 

Lactobacillus Species Isolated from Delhi. 

Journal of Dairy Science and Technology, 

1(2):1-14. 


