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Abstract: This study investigated the antibacterial potential of fermented palm wine tapped from Elaeis guineensis
on some selected diarrhoeagenic bacteria which included; Escherichia coli, Staphylococcus aureus, Klebsiella
oxytoca, Pseudomonas aeruginosa and Salmonella pullorum. The antibacterial assay of the freshly tapped palm
wine was performed using agar well diffusion technique. The succession of inherent microorganisms in the palm
wine, the microbial load as well as the pH of the medium were monitored as fermentation progressed. The
microbial flora observed during succession included: Saccharomyces cerevisiae, Bacillus pumilis, Candida kefyr,
Clavibacter michiganensis, Coryne bacterium diphtheria, Cellulomonas cellulans, Bacillus subtilis and
Mycobacterium agri. The total bacterial count ranged between 6.01+0.122 and 11.8+0.122 CFU/ml, while the total
yeast count ranged between 1.10 + 0.10°and 4.2 + 0.16% SFU/ml. The undiluted palm wine sample had a growth
inhibitory effect on the test organisms with diameter zones of inhibition ranging from 11.00 + 1.21° to 26.430 +
3.80°. Palm wine subjected to fermentation for 168 hours exerted the highest inhibitory effect on all the selected
diarrhoeagenic bacteria. The inhibition mediated by the palm wine compared favourably with that of some
conventional antibiotics employed in this study. It is conceivable that freshly tapped palm wine subjected to natural
fermentation could be used to treat diarrhea caused by these bacteria.
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1. INTRODUCTION

Palm wine is an alcoholic beverage produced by natural fermentation of sap of various palms, which
include Elaeis guineensis, Raphia regalis, Raphia sudanica, Raphia vinifera, Raphia hookeri and
Borassus aethiopum[1].The unfermented sap is a clean, sweet, colourless syrup. It is a refreshing
beverage widely consumed in Southern Nigeria and other parts of the world particularly Asia and
Southern America [2]. Although palm wine may be presented in a variety of flavours, ranging from
sweet (unfermented) to sour (fermented) and vinegary, however, it is mostly enjoyed when sweet [3].

Palm sap has some microflora such as Saccharomyces cerevisiae which is used in the production of
acceptable wines from tropical fruits [4], [5]. Palm wine is usually a whitish and effervescent liquid,
both properties derive from the fact that the fermented organisms are numerous and alive when the
beverage is consumed, it differs from grape wines in that, it is opaque. [6].

Palm wine is normally used traditionally for the extraction of active ingredients from leaves, barks
and stems of some medicinal trees used in the treatment of various diseases like malaria, yellow fever
and stomach disorders [7]. It is also used to treat cases of skin rashes in children and related diseases
like smallpox, chicken pox and measles. It also has religious, social and nutritional use [8]. Palm wine
can be used for culinary purposes, for example, it can be used as a yeast substitute for leavening food
products. Palm wine is nutritionally important because it is an excellent source of probiotic, nicotinic
acid, thiamin, vitamin C, protein and riboflavin [9].

The discovery of new antimicrobial agents from different sources such as microorganisms, animals,
plants and plant products has been the major challenge of researchers [4]. The increase in drug
resistance by microorganisms, higher cost of commercially produced antimicrobial agents, coupled
with development of new strains of microbes adds urgency to the search for cheaper antimicrobial
agents [10]. This study therefore investigated the antibacterial potential of palm wine tapped from
Elaeis guineensis on selected bacterial etiological agents of diarrhoea.
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2. MATERIALS AND METHODS
2.1.Source of Palm Wine Samples Used

Freshly top-tapped palm wine samples (Elaeis guineensis) were obtained from a local palm wine
tapper in AkungbaAkoko, Ondo state, Nigeria. The samples were collected using sterilized labelled
one litre capacity sample bottles with screw caps. This method of collection was according to [11] and
[1] which reduce fermentation rate considerably before the palm wine is taken into the laboratory for
further studies.
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Platel. Collection of Palm wine sample from Elaeis guineensistree

2.2.Source of Test Organisms

Escherichia coli, Salmonella typhi, Staphylococcus aureus, Salmonella pullorum, and Klebsiella
oxytoca were collected from AdekunleAjasin University Health Centre and then confirmed using
selective media and various biochemical tests to ascertain their identities [12].

2.3. Standardization of Test Organism

Cell suspensions of the bacteria to be tested were prepared in sterile saline or Mueller-Hinton broth
for 24 hours. The cell suspension was prepared by transferring a portion of the fresh growth with a
sterile swab or inoculating loop to the suspending medium, using caution when mixing the cells
with the suspending medium to avoid formation of bubbles. The suspension was then adjusted to the
0. 5 McFarland turbidity standard [12].

2.4. Assessment of Growth Inhibitory Activity of Palm Wine on the Test Organisms

Using the technique of agar well diffusion [13], one milliliter of standardized cells of each of the test
organisms was taken using a sterile syringe and placed into sterile petri-dishes (different organism per
plate). Each plate was then overlaid with 20ml nutrient agar, carefully swirled to allow even
distribution of the organisms within the agar and allowed to gel before 5 wells (8 mm in diameter)
were bored in the agar with the aid of a sterile cork borer. 0.1 ml of the undiluted palm wine sample
and the ten-fold serially diluted sample (1:10, 1:100, 1:1000, 1:10000) were dispensed into the wells
as appropriate. The plates were incubated at 37°C for 24h. The diameter of the zones of inhibition
around the wells containing the palm wine was determined and recorded. This assay was repeated
every 24h for 7 days to determine the effect of fermentation of palm wine on growth inhibition against
the pathogens [12].

2.5. Antibiotic Sensitivity Test

The antibiotics used included: Chloramphenicol, Ciprofloxacin, Tetracycline, Ampiclox and
Ampicillin. Serial dilution of the test organisms was carried out. Sterilized Mueller-Hinton agar was
poured into the plates and allows to gel, wells were made on the plates. Using sterile swab stick, the
test organism was used to swab plate. 0.1ml of the antibiotics which has been dissolved in 820ml of
water (30pg/0.1ml) was then dispensed into the wells and incubated at 37°C for 24hours. Diameter of
zones of inhibition was recorded [12].
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2.6. Isolation and Characterization of Bacteria and Fungi Present in the Fermented Palm Wine

One ml of the palm wine sample was collected aseptically at 0, 24, 48, 72, 96, 120, 144 and 168 hours
of fermentation and serially diluted in sterile peptone water. 0.1ml aliquots of suitable dilution were
inoculated in duplicates by spread plate method on Nutrient agar (NA) for Total Bacterial Count and
Potato dextrose agar (PDA) for Total Yeast Count [14]. The inoculated plates were incubated
aseptically at 30°C for 24hours for bacteria and 24-48 hours for the yeast at 22°C. The recovered
isolates were purified by sub-culturing and stored on agar slants at 40C for characterization.

3. BIOCHEMICAL TEST
3.1.Gram Staining

A thin smear from each bacterial culture was prepared on clean grease-free slides by dissolving a
minute portion of the colony obtained from a 24hours old culture of each bacterial in one drop of
distilled water on the slide. This was subsequently air dried and heat fixed by passing over gentle
flame. Each heat-fixed smear was stained by addition of 2 drops of crystal violet solution for 60 sec
and rinsed with water. The smear were again flooded with Gram’s iodine for 30 sec and rinsed with
water, decolorized with 70% alcohol for 15 sec and were rinsed with distilled water. They were then
counter stained with 2 drops of Safranin for 60 sec and finally rinsed with water, then allowed to air
dry. The smears were mounted on a Microscope and observed under oil immersion objective lens.
Gram negative cells appeared pink or red, while Gram positive organisms appeared purple [15].

3.2. Motility Test

This test was done to demonstrate whether isolate was motile or not, culture used for this test was18-
24hours old broth culture, then 10ml of prepared nutrient agar was poured into a universal bottles and
allowed to solidify. A sterile syringe was then dipped inside the broth culture of the organisms grown
and then used to stab the solidified agar in the middle; the universal bottle was then incubated at 370C
for 24h and examined for motile action. If the organism diffused around the agar then it is motile but
if there was no diffusion, then the organisms was said to be non-motile [12].

3.3.Catalase Test

The test was carried out to detect the presence of Catalase which converts hydrogen peroxide to water
and oxygen. A wire loop was used to pick up the organism to be tested from a culture plate and placed
in a drop of hydrogen peroxide on a clean glass slide. Formation of gas bubbles indicates a positive
reaction, while absence of gas bubble indicates negative reaction [14].

3.4.Coagulase Test

A sterile wire loop was used to pick a colony from an overnight culture and mixed with a normal
saline placed at the end of a clean glass slide. Drop of blood plasma was added and incubated at 370C
for 1-6 hours. Clumping within 1 to 6 hours (1-6hrs) indicates a positive reaction [16].

3.5.Oxidase Test

Culture of the bacteria was made on an agar medium and allowed to grow. After growth a freshly
prepared 1% tetra-methyl-p-phenylene-diaminedihydrochloride was poured on the plate so as to cover
the surface, this is then decanted. Oxidase positive developed purple color rapidly while Oxidase
negative do not develop the purple Color [17].

3.6.Citrate Test

This test detects the ability of an organism to utilize citrate as a sole source of carbon and energy.
About 2.4 g of citrate agar was dissolve in 100mL of distilled water. About nine milliliter (9mL) of
citrate medium was dispensed into each tube and covered, then sterilized and allowed to cool in a
slanted position. The tubes were inoculated by streaking the organisms once across the surface. A
change from green to blue indicates utilization of the citrate [17].

3.7.Sugar Fermentation Test

Sugar fermentation test was carried out to determine the ability of organisms to ferment sugars with
production of acid and gas. Sugar indicator broth was prepared using peptone water medium
containing 1% sugars (Glucose, Lactose, Maltose, Fructose and Sucrose) and 0.01% phenol red.
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About nine millimeters of sugar broth was dispensed into each of the test tubes, durham tube which
would trap the gas if produced was inverted carefully. The test tubes were autoclaved and inoculated
with a loopful of 24 h old culture of the test organisms after then incubated for 2-7 days at 36°C and
observed daily for acid and gas production. Yellow coloration indicates acid production while gas
production was indicated by displacement of the medium in the durham tube [17].

3.8.Indole Test

Tryptone broth (5mL) was placed into different test tubes after which a loopful of the bacterial
isolates was inoculated into the test tubes, leaving one of the test tubes uninoculated to serve as
control. The test tubes were then incubated at 370C for 48 h. After incubation, 3drops of Kovac's
reagent was added and shaken gently; it was allowed to stand for 20 min to permit the reagent to rise.
A red colour at the top surface of the tube indicates a positive result while yellow coloration indicates
a negative result[14].

3.9. Methyl Red

Five millimeters of glucose phosphate broth (1g glucose, 0.5% KH2PO4, 0.5% peptone and 100mL
distilled water) were dispensed in clean test tubes and sterilized. The tubes were then inoculated with the
test organisms and incubated at 37°C for 48hrs. At the end of incubation, few drops of methyl red solution
were added to each test and colour change was observed. A red colour indicates a positive reaction.

3.10. Determination of pH

pH was measured using digital pH meter after homogenizing 5ml of the palm wine samples in 40ml
of distilled water. The pH meter was standardized with buffer solution; the buffer solution was
prepared with pH buffer powder of pH 4.00 at °® which is dissolved in 250ml distilled water. The
electrode of the pH meter was immersed in a glass beaker containing the sample; Readings were
obtained from the photo-detector of the pH meter [12].

3.11. Total Titratable Acid

This was determined using the method of [18], 10ml of the fermenting medium was transferred into a
beaker, followed by the addition of 3 drops of phenolphthalein indicator. The sample was then titrated
against 0.1M NaOH to an end point of a definite pink colour. The volume of NaOH used was noted
and the titratable acid percentage was calculated using the following formula;

TTA (%) =V x0.15
Where; V = Volume of NaOH.

3.12. Statistical Analysis

Data obtained were subjected to one way analysis of variance test using SPSS 25.0, software (SPSS
Inc., Chicago, IL,USA), the means were compared using Duncan’s new Multiple range test. The
results were expressed as Meant Standard Deviation (SD), where the level of significance was
considered at P<0.05.

4. RESULT

The result of the growth inhibitory effect of undiluted palm wine against the selected diarrhoeagenic
bacteria is presented in Table 1. The zone of inhibition against the test isolates increased significantly
(p<0.05) in Days 5, 6 and 7 when compared with other days. While in the groups of antibiotics,
Chloramphenicol, Tetracycline and Ciprofloxacin were observed to exhibit significant(p<0.05) zones
of inhibition against the test isolates when compared with others.

Tablel. Growth inhibitory effect of undiluted palm wine on selected diarrhoeagenic bacteria.

Diameters of Zones of Inhibition (mm)

Days Of | Escherichia Staphylococcus | Pseudomonas Klebsiellaox | Salmonella
Fermentation Coli Aureus Aeruginosa ytoca Pullorum

Day 1 13.00+1.95° 22.00+3.30° 13.00+1.95P 0.00+0.00° | 0.00+0.00?
Day 2 11.90+0.00* 20.00+3.00° 17.00+2.55 0.00+0.00* | 0.00+0.002
Day 3 19.00+2.85° 19.0045.112 18.12+0.00? 0.00+0.00* | 0.00+0.002
Day 4 22.05+0.95% 25.00+3.75"¢ 18.79+0.05° 0.00+0.00* | 0.00+0.00°
Day 5 25.10+4.50¢ 26.430+3.80°¢ 25.80+0.90¢ 0.00+0.00* | 0.00+0.002
Day 6 20.00+4.80° 24.92+5.60° 20.00+2.50° 0.00+0.00* | 0.00+0.002
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Day 7 20.00£3.00° 21.00+3.15" 20.00+3.00° 22.00+3.30¢ | 18.00+2.70*
Ampiclox 0.00+0.00a 17.00+2.55° 17.00+2.55 0.00+0.00* | 0.00+0.00%
Ampicillin 0.00+0.00a 20.00+3.00° 20.00+3.00¢ 0.00+0.00* | 0.00+0.00%
Chloramphenicol | 0.00+0.00a 26.00+3.90* 26.00+3.90% 20.00+3.00¢ | 30.00+4.50¢
Tetracycline 17.00+2.55" 22.00+3.30 22.00+3.30° 23.00+3.45° | 19.00+2.85°
Ciprofloxacin 17.00+1.86" 27.00+4.05 27.00+4.05% 21.004£3.15° | 14.00+2.10°

Values are mean * S.D., n=3, Means with different superscripts down the column are significantly different at
P<0.05

For the serially diluted palmwine 1:10,zone of inhibition observed against Escherichia coli was
significant on Day 5, while no zone of inhibition was recorded against Pseudomonas aeruginosa,

Klebsiella oxytoca and Salmonella pullorumas presented in Table 2.

Table2. Growth inhibitory effect of diluted palm wine (1:10) on selected diarrhoeagenic bacteria.

Diameters of Zones of Inhibition (mm)

Days Of Escherichia coli | Staphylococcus | Pseudomonas Klebsiellaoxy | Salmonella
Fermentation aureus aeruginosa toca pullorum
Day 1 11.00+1.65° 0.00+0.00? 0.00+0.00? 0.00+0.00? 0.00+0.002
Day 2 9.50+2.002 00.00+0.0° 0.00+0.00? 0.00+0.00? 0.00+0.002
Day 3 17.00+2.55¢ 0.00+0.00? 0.00+0.00? 0.00+0.00? 0.00+0.002
Day 4 18.00+0.042 0.00+0.00? 0.00+0.00? 0.00+0.00? 0.00+0.002
Day 5 25.00+3.75¢ 0.00+0.00? 0.00+0.00? 0.00+0.00? 0.00+0.002
Day 6 15.00+2.25¢ 0.00+0.00? 0.00+0.00? 0.00+0.00? 0.00+0.002
Day 7 16.00+2.40° 0.00+0.00? 0.00+0.00? 0.00+0.00? 0.00+0.002
Ampiclox 0.00+0.00% 17.00+2.55° 17.00+2.55° 0.00+0.00? 0.00+0.002
Ampicillin 0.00+0.00% 20.00+3.00° 20.00+3.00° 0.00+0.00? 0.00+0.002
Chloramphenicol 0.00+0.002 26.00+3.90° 26.00+3.90° 20.00+3.00° | 30.00+4.50¢
Tetracycline 17.00+2.55¢ 22.00+3.30° 22.00+3.30"° 23.00+3.45° | 19.00+2.85°
Ciprofloxacin 17.00+1.86° 27.00+4.05° 27.00+4.05° 21.00+3.15° | 14.00+2.10P

Values are mean + S.D., n=3, Means with different superscripts down the column are significantly different at
P<0.05

Table 3 shows the growth inhibitory effect of diluted palm wine (1:100) on the selected pathogens.
Zones of inhibition against Escherichia coli, Staphylococcus aureus and Pseudomonas aeruginosa
was observed on Day 7.There was no zone of inhibition recorded for Klebsiella oxytoca and

Salmonella pullorum from Day 1 to Day 7.

Table3. Growth inhibitory effect of diluted palm wine (1:100) on selected diarrhoeagenic bacteria.

Diameters of Zones of Inhibition (mm)
Days Of Fermentation Escherichia | Staphylococcu | Pseudomonas | Klebsiellaoxy | Salmonella
coli S aureus aeruginosa toca pullorum

Day 1 0.00+0.00? 0.00+0.00* 0.00+0.00% 0.00+0.00% 0.00+0.00?
Day 2 0.00+0.00? 0.00+0.00° 0.00+0.00% 0.00+0.00% 0.00+0.00?
Day 3 0.00+0.00? 0.00+0.00% 0.00+0.00% 0.00+0.00% 0.00+0.00?
Day 4 0.00+0.00? 0.00+0.00% 0.00+0.00% 0.00+0.00% 0.00+0.00?
Day 5 0.00+0.00? 0.00+0.00% 0.00+0.00% 0.00+0.00% 0.00+0.00?
Day 6 0.00+0.00? 0.00+0.00% 0.00+0.00% 0.00+0.00% 0.00+0.00?
Day 7 13.0+0.95" 12.00+1.80° 15.00+2.25P 0.00+0.00% 0.00+0.00?
Ampiclox 0.00+0.00? 17.00+£2.55¢ 17.00+2.55P 0.00+0.00% 0.00+0.00?
Ampicillin 0.00+0.00? 20.00+3.00% 20.00+3.00°¢ 0.00+0.00% 0.00+0.00?
Chloramphenicol 0.00+0.00? 26.00+3.90¢ 26.00+3.90° 20.00+3.00° 30.00+4.50°
Tetracycline 17.00+2.55¢ | 22.00+3.30% 22.00+3.30° 23.00+3.45° 19.00+2.85°
Ciprofloxacin 17.00+1.86° | 27.00+4.05¢ 27.00+4.05% 21.00+3.15° 14.00+2.10°

Values are mean + S.D., n=3, Means with different superscripts down the column are significantly different at
P<0.05

The growth inhibitory effects of the1:1000 and1:10000diluted palm wine on the selected pathogens
are shown in Tables 4 and 5 respectively. Zones of inhibition against Escherichia coli and
Staphylococcus aureus were recorded on Day 7.There was no zone of inhibition recorded against
Pseudomonas aeruginosa, Klebsiella oxytoca and Salmonella pullorum from Day 1 to Day 7.
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Table4. Growth inhibitory effect of diluted palm wine (1:1000) on selected diarrhoeagenic bacteria.

Diameters of Zones of Inhibition (mm

Days Of | Escherichia Staphylococcu | Pseudomonas | Klebsiellaoxy | Salmonella
Fermentation Coli s Aureus Aeruginosa toca Pullorum
Day 1 0.00+0.00% 0.00+0.00? 0.00+0.00? 0.00+0.00% 0.00+0.00?
Day 2 0.00+0.00% 0.00+0.00? 0.00+0.00? 0.00+0.00% 0.00+0.00?
Day 3 0.00+0.00° 0.00+0.00? 0.00+0.00? 0.00+0.00% 0.00+0.00?
Day 4 0.00+0.00% 0.00+0.00? 0.00+0.00? 0.00+0.00% 0.00+0.00?
Day 5 0.00+0.00% 0.00+0.00? 0.00+0.00? 0.00+0.00% 0.00+0.00?
Day 6 0.00+0.00% 0.00+0.00? 0.00+0.00? 0.00+0.00% 0.00+0.00?
Day 7 12.00+2.52° 11.00+1.21° 0.00+0.00? 0.00+0.00% 0.00+0.00?
Ampiclox 0.00+0.002 17.00+2.55° 17.00+2.55° 0.00+0.00% 0.00+0.00?
Ampicillin 0.00+0.002 20.00+3.00° 20.00+3.00° 0.00+0.00% 0.00+0.00?
Chloramphenicol 0.00+0.00% 26.00+3.90° 26.00+3.90° 20.00£3.00° | 30.00+4.50¢
Tetracycline 17.00£2.55> | 22.00+3.30 22.00+3.30* | 23.00+3.45 | 19.00+2.85°
Ciprofloxacin 17.00+1.86° | 27.00+4.05° 27.00+4.05° 21.00+3.15° | 14.00+2.10°

Values are mean + S.D., n=3, Means with different superscripts down the column are significantly different at

P<0.05

Table5. Growth inhibitory effect of diluted palm wine (1:10000) on selected diarrhoeagenic bacteria.

Diameters of Zones of Inhibition (mm)

Days Of Escherichia | Staphylococcus | Pseudomonas | Klebsiellaoxy | Salmonella
Fermentation Coli Aureus Aeruginosa toca Pullorum
Day 1 0.00+0.002 0.00+0.00% 0.00+0.00% 0.00+0.002 0.00+0.00?
Day 2 0.00+0.002 0.00+0.002 0.00+0.002 0.00+0.002 0.00+0.00?
Day 3 0.00+0.00° 0.00+0.002 0.00+0.002 0.00+0.002 0.00+0.00?
Day 4 0.00+0.002 0.00+0.002 0.00+0.002 0.00+0.002 0.00+0.00?
Day 5 0.00+0.002 0.00+0.00* 0.00+0.00* 0.00+0.00* 0.00+0.00?
Day 6 0.00+0.002 0.00+0.00* 0.00+0.00* 0.00+0.00* 0.00+0.00?
Day 7 12.00+1.92° | 11.00+1.76° 0.00+0.00* 0.00+0.00* 0.00+0.00?
Ampiclox 0.00+0.00? 17.00£2.55¢ 17.00+2.55P 0.00+0.002 0.00+0.00?
Ampicillin 0.00+0.00? 20.00+3.00¢ 20.00+3.00° | 0.00+0.00? 0.00+0.00?
Chloramphenicol 0.00+0.00? 26.00+3.90¢ 26.00+3.90¢ 20.00+3.00° | 30.00+4.50¢
Tetracycline 17.00+2.55° | 22.00+3.30° 22.00+3.30° | 23.00+3.45" | 19.00+2.85¢
Ciprofloxacin 17.00+1.86¢ | 27.00+4.05¢ 27.00+4.05¢ 21.00+3.15° | 14.00+2.10°

Values are mean + S.D., n=3, Means with different superscripts down the column are significantly different at

P<0.05

Table6. Succession of the isolated microorganism palm wine during fermentation for 168 hours

Duration Of Fermentations

Types Of Microorganism

Day 1 Saccharomyces Cerevisiae, Bacillus Pumilis
Day 2 Candida Kefyr, Clavibactermichiganensis
Day 3 Saccharomyces Cerevisiae, Corynebacteriumdiphtheria
Day 4 Saccharomyces Cerevisiae, Cellulomonascellulans, Bacillus Subtilis
Day 5 Saccharomyces Cerevisiae, Bacillus Subtilis, Bacillus Sp.
Day 6 Saccharomyces Cerevisiae, Mycobacterium Agri
Day 7 Saccharomyces Cerevisiae, Microbacteriumlacticum
Table7. Physicochemical parameters of the Palm wine during fermentation
Days Of Fermentation Ph Total Titratable Acidity
Day 1 4.8 0.14
Day 2 4.0 0.18
Day 3 3.8 0.23
Day 4 3.0 0.53
Day 5 3.0 0.91
Day 6 2.8 1.38
Day 7 2.6 1.50

International Journal of Clinical Chemistry and Laboratory Medicine (IJCCLM)

Page 22



Therapeutic Potential of Palm Wine on Selected Diarrhoeagenic Bacteria

Table8. Microbial load of the Palm wine during fermentation

Days Of Fermentation Bacterial load (Cfu/ml) Fungi load (Sfu/ml)
Day 1 11.8+0.12? 2.1 +0.14b
Day 2 10.2 +0.10* 3.2 +£0.20°
Day 3 7.8+0.40° 3.8+0.30¢
Day 4 7.2 +£0.08° 4.2 +0.16®
Day 5 8.0 +0.00¢ 1.10 +£0.10°
Day 6 7.6 £0.09° 2.3+0.20¢
Day 7 6.01+0.12? 2.80 +0.27°

Values are mean = S.D., n=3, Means with different superscripts down the column are significantly different at P<0.05
5. DISCUSSION

This study evaluated the antibacterial potential of palm wine obtained from Elaeis guineensis on some
selected diarrhoeagenic bacteria. The trend observed in the level of the microbial load could be
associated with the progressive decrease in pH of the palm wine and changes in the physicochemical
quality as fermentation progressed [12].Succession of microbial species depends on various intrinsic
and extrinsic factors related to the food matrix including any microbial interactions [19].Diversity in
microbial population was observed as fermentation of the palm wine progressed, however,
Saccharomyces cerevisiae was found to be most constant all through the fermentation period. This is
in coherence with the studies of [20]; [21] and [22], who reported the dominance of Saccharomyces
cerevisiae in the fermentation of palm wine. As fermentation progresses and the acid and alcohol
contents increase, the more stress tolerant species take over resulting in fewer species completing the
fermentation [23]. Some yeast have been noted to be beneficial by producing essential compounds
such as folate, degrading toxic compounds such as linamarin, preventing uptake of toxins such as
aflatoxin B1 in the human GIT and providing probiotic properties [24].

The variation in zones of inhibition observed for the different palm wine samples across the period of
fermentation could be as a result of change in microbial activities as succession occurs.

The undiluted palm wine inhibited the growth of all selected test organisms and exhibited higher
zones of inhibition compared to the serially diluted samples. This could be as a result of the activities
of the array of microorganisms present which metabolize the sugars present in the palm wine to
produce alcohol and organic acid with a consequent decrease in pH of the sample.

Another factor which could be responsible for the inhibitory effect of the palm wine is the production
of bacteriocins by the organisms involved in succession during the fermentation process, bacteriocins
have been reported to have inhibitory effects on the growth of microbes [3]; [25]. Some bacteriocins
bind to specific receptors on the cell envelope of sensitive target bacteria and cause cell lysis, attack
specific intracellular sites such as ribosomes, or disrupt energy production [26].

6. CONCLUSION

This study established that palm wine possess antibacterial activity against selected diarrhoeagenic
bacteria. Moreover, fermentation duration plays significant role in the antibacterial activity. The longer the
duration of fermentation, the more effective the palm wine in inhibiting the growth of these test organisms.
Since palm wine has potent antibacterial activity on the test bacteria, it can be used as an alternative agent
for the control of the diarrhoea caused by these organisms in the absence of antibiotics.
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