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ABSTRACT

Burukutu samples were randomly purchased fromrdifteshops at Elele market, Army Barracks, AlimRiyver
state and Obinze market,Army Barracks, Owerri,Itabes Nigeria. A total of 30 samples were aseplycadllected
and compositely screened for total aerobic platantptotal coliform count, total fecal coliform asuand total
fungal count using Nutrient agar (NA), MacConkey@®JCEosin methylene blue (EMB) and Sabouraud Degtro
Agar (SDA) respectivelyby pour plating techniqulee Tnicroorganisms isolated belong to the generah&schia,
Staphylococcus, Bacillus, Lactobacillus, Streptacse Aspergillus, Rhizopus and Saccharomyces. Tdtal T
aerobic plate count of the samples from Elele aring@e market were 6.2040.26 cfu/ml and 5.85+0.26/rof
respectively. Total fecal coliform count of the péas from Elele market was 5.1040.10 cfu/ml, whidat from
Obinze market was 5.0640.23cfu/ml. The total cafifccount and total fungal count of the samples frigkale
market were 5.8040.08 and 6.2040.22cfu/ml, whilemgées fromObinze market recorded 5.5040.17 and
6.0840.08cfu/ml.Staphylococcus aureus was the Isigheoccurring bacteria at 27.27% while
Sacccharomycescerevisiae was the highest occuiuimgj at 40.91%. Statistical analysis showed thatewas no
significant difference in the microbial counts betsamples collected from Elele market and Obinaeken at p-
value > 0.05.

Keywords: Burukutu, Total coliform count, Total fecal caifm count, Total fungal count, Total aerobic plate
count.

INTRODUCTION

Burukutu is a popular alcoholic beverage of vinegar flavor, consumed mainly in the northern regf Nigeria,

in the republic of Benin, and in Ghana. It is proeld mainly from thegrains of guinea corn of thecggeSorghum
vulgareand Sorghum bicoldd].Preparation of burukutu involves steeping, geation, fermentation and
maturation as described by Edundayo[2]. The resultproduct is a cloudy alcoholic beverage called
burukutu.Burukutu contains almost all essentialrermacids in required proportion except cystine igdtophan
which are being completely destroyed by heat dubaijng[3].Microorganisms associated with the femtation
include bacteria, yeast and occasionally mouldaumber of factors determine the type of microorgans present

in any burukutu; the most important of these aeeltication of the sorghum plant, the compositiothefgrain, and
the stage of fermentation, equipment and persofinellhe genera of bacteria found in burukutu inelud
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Lactobacillus Leuconostocand lactic acid bacteria. The yeast found in kutware mainlySaccharomyceand
Candidd5].Lactobacillusfermentum Lactobacilluscellobiosis Lactobacillusbulgaris acetic acid bacteria and
Leuconostocmeseteroidese bacteria associated with sorghum seed andkituri6].Saccharomycescerevisiae
Saccharomyces chavelieria,Candidakruseid Candidaguilliermondiji are fungi associated with burukutu and
sorghum seed[7]

Burukutu has a short shelf-life of 1 — 8 days. Bhert shelf-life may be due to the low lactic acmhtent, low
alcohol content, high concentration of vitamins deanentable sugars and the presence of lipoxidatioducts

[8].

Elele market and Obinze market is located insideyabarracks in Alimini, River state and Owerri, Instate,
Nigeria. The burukutu is produced and sold by pedping inside the barracks. The aim of this wagko assess
the microbiological qualities of burukutubeveragédsin EleleAlimini market, River state and Obinnarket, Imo
state, Nigeria.

MATERIALS AND METHODS

Sample collection:

The burukutu beverage samples were obtained fromz@tmarket Owerri,Imo state and Elele market Atiini
River state, Nigeria. A total of thirty sampleskafrukutu were purchased from various vendors imthaekets, and
were aseptically transported to the laboratoryceparked cooler. They were analyzed immediatelyeaching the
laboratory.

Chemical Reagents: The microbiological media usedevproducts of Oxoid and DIFCO Laboratories, Emdla
Theyinclude nutrient agar used for the estimatibtotal aerobic plate count,MacConkey agar for eertation of
total coliform count, eosin methylene blue agartfe enumeration of total fecal countand saboudeexdrose agar
used for the enumeration of fungal organisms.

Enumeration of Microorganisms

The method described by Eteal[8] was used. Samples ofburukutu were seriallytdd in ten folds. Total aerobic
plate count(TAPC), total coliform count(TCC),totécal count(TF&) and total fungal count(TFEEL were
determined using pour plate technique. Then theéenabutrient agar, MacConkey, sabouraud dextrose agd
eosin methylene blue agar were poured into the Bisties containing 1ml of 10dilution for the isolation of the
total aerobic bacteria,coliform,fungndfecal coliformrespectively. They wereswirled nix and colony counts
were taken after incubating the plates at 30°C4#®in and preserved by subculturing the bacteridhies onto
nutrient agar and sabouraud dextrose agar slanthddacterial and fungal isolates respectivectEsample was
analyzed in triplicate.

Characterization and Identification of Isolates

Bacteria isolates were identified by their cell pluslogy, Gram stain reaction and various biochelmiests.
Biochemical tests performed include motility teskidase test, catalase test, citrate utilizatiost, tendole test,
methyl red test, VogesProskauer test, coagulaseshshydrolysis, sugar(glucose, sucrose,maltose)eietation
test. The tests were performed according tothe odstlof [9, 10].Microbial identification wasperforcheising the
keys provided in thBergeysManual of Determinative Bacterioldg].

Fungal isolates were examined macroscopically aodrs¢opically using Lactophenol blue cotton testey were
identified using fungal atlas [9].

RESULTS AND DISCUSSION

Bacterial organisms isolated from burukutu samjiem Elele market and Obinze market belong to theega
Staphylococcus,Bacillus, Lactobacilluand Streptococcuswhile fungal organisms includepergillus species,
Rhizopus specieand Sacccharomyces cerevisiihe mean counts of the microorganisms isolated ftbm
burukutu samples are shown in Tablel. The TAPC, TTECand TFG for samples from Elele market
are6.00+0.26Log, 5.80+0.08Log, 5.10+0.10Log, and 6.10+0.22Log respectively, while the TAPC, TCC,
TFC'and TFG for samples from Obinze market are 5.85+0.26L06.50+0.1.7Log, 5.06+0.23Logy, and
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6.08+0.08Log,. Statistical analysis showed that therewas noifsignt difference in the microbial counts of the
samples collected from Elele market and Obinze staak p-value > 0.05. Lynat al[12](2014), in their work on
isolation of some pathogens in burukutu, a locallkjrsold in Sengere village, Girie Local Governmekdamawa
state, observed a total aerobic bacteria countimgngrom 1.11 x 1$4.00 x1d in nutrient agar medium, and
indicated that some of the microorganisms isolatredpathogenic.

The high microbial counts obtained from burukuamgles in this study can be attributed to a nuntfer
factors,one of which is the display of the sorghgmains on the market table without any form of @agkg , thus
allowing bacteria and other microorganisms frontaisettle on them. Eeéal[8], recorded high microbial count in
their study on microbiological and nutritional gitias of burukutu sold in mammy market Abakpa, Em&jate,
Nigeriaand noted that the high microbial count dan attributed to large number of people that vibié
marketresulting in increased microbial numbers.

Table 1: The mean count microorganisms isolated fim burukutu sold at EleleAlimini market, Rivers State and Obinze market Owerri,
Imo State.[Logio (X£SD) Cfu/ml i.e. Logarithm Value of the Meant Sandard Deviation]

Samples TAPC CC TEC TFC
Elele 6.20+0.26 5.80+0.08 5.10+0.10 6.20+0.22
Obinze  5.85+0.2( 5.50+0.1° 5.06+0.2! 6.08+0.0i
KEY: TAPC — Total aerobic plate count; TCC— Totaliform count, TFG Total fecal coliform count; TFE Total fungal Count

Table 2: Percentage occurrence of bacteria isolatéicbom burukutu sold at Elele, Alimini and Obinze, Owerri.

L Frequency of occurrence Frequency occurrence Total number  Percentage
Bacterial isolates

in Elele market in Obinze market of isolates  occurrence (%)
Escherichia coli 11(55%) 9(45%) 20 25.97
Staphylococcus aureus 11(52.3%) 10(47.6%) 21 27.27
Bacillus species 6(54.5%) 5(45.4%) 11 14.29
Lactobacillus species 6(54.5%) 5(45.4%) 11 14.29
Streptococcuspecies 8(57.1%) 6(42.9%) 14 18.18
Total 77 100

Table 3: Frequency of occurrence of fungi isolateétom burukutu sold at Elele, Alimini and Obinze, Owerri.

. Frequency of occurrence Frequency of occurrence Total number  Percentage
Fungal isolates q Y 4 y g

in Elele marke in Obinze marke of isolate: occurrence(¥
Aspergillus species 11(52.4%) 10(47.6%) 21 31.82
Rhizopus species 8(44.4%) 10(55.6%) 18 27.27
Sacccharomyces cerevisiae 13(48.1%) 14(51.9%) 27 40.91
Total 66 100

The percentage occurrence of bacteria isolated fthentwo markets as shown in Figure 1 indicateg tha
Streptococcusp. occured highest at 57.1% in Elele market amge$t at 42.9% in Obinze market. The microbial
load of the bacterial isolates was observed toetstively highest in Elele market. Figure 2 shdhe percentage
occurrence of fungi isolated from the two markedscccharomycescerevisia@andrhizopus speciesccurred
highest at frequency of 51.9% and 55.6% in Obinagket whileAspergillusspecies occurred highest at 47.6% in
Elele market.

Table 2 shows th&taphylococcus aurewgas the highest occurring bacteria wil@cccharomycescerevisiagas
the highest occurring fungi (Table 3).

E. coliis an important member of the coliform group[8]idta fecal coliform and part of the normal floratioe
intestine of human and vertebrates. Its presendeiinkutu poses a health threat and care shoutdkes during
preparation of burukutu to ensure zero presenée obli.

The presence and highest occurenc8.afureusn the samples may be attributed to handling dymiaduction [7].
Staphylococcus aureus a normal flora on human skin, and can easihtaminate the burukutu during production
if aseptic conditions are not adhered to.
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Saccharomyces cerevisiad some of other fungi isolated are associatett ¥atmentation Saccharomyces
cerevisiaewas isolated as the yeast species responsiblédoaltoholic fermentation of burukutu.Achi [13]sal
isolatedSaccharomyces cerevisias the dominant yeast in burukutu production.
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Figure 1: Percentage occurrence of bacteria isolated from burukutu
sold at Elele and Obinze markets
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Figure 2: Percentage occurrence of fungi isolated from burukutu
sold at Elele and Obinze markets
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CONCLUSION

The results obtained from this study indicates thatukutu beverages contain microbial populatichsrefore
microbiological safety of fermented alcoholic dinknust be ensured by observing proper hygienic itond
during the preparation or processing of the drifkandlers of the drinks must be of good health gt obey all
rules of personal hygiene, they must be free ofdisgase and undergo regular routine medical clpecku
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