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Two brands of palm wine from Elaeis guineensis  and Raphia hookeri sold in 
Calabar, Cross River State were examined for entero-pathogenic bacteria 
using standard bacteriological methods. A total of 35 samples were 
examined, 20 from Elaeis guineensis brand of palm wine and 15 from Raphia 
hookeri brand. Out of the 35 samples examined 6(17.1%) tested positive for 
enteric pathogens. Palm wine from Raphia hookeri was observed to be more 
contaminated with enteric bacterial pathogens 3/15(20%) than that from 
Elaeis guineensis 3/20(15%)(X

2
=0.1311; P>0.05). This difference was 

statistically insignificant. According to bacterial genera, Raphia hookeri 
brand of palm wine was contaminated with Shigella and Salmonella while 
Elaeis guineensis brand was contaminated with Shigella and Vibrio.  Among 
the bacteria isolated, Shigella ranked highest, 3(50%) while vibrio 1rring1, 
vibrio parahaemolyticus and Salmonella had 1(16.7%) occurrence each.  The 
presence of entero pathogens in palm wine revealed faecal contamination of 
the product, hence a threat to consumers. Thus potable water should be 
used in diluting the product and washing of utensils and government should 
regulate palm wine production for quality control, the public should as well 
be enlightened on the implications of palm wine contamination.  
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INTRODUCTION 
 
Palm wine generally refers to a group of alcoholic 
beverages obtained by fermentation from the saps of 
palm trees (Agu et al., 1999). It is a whitish liquid   
produced by natural fermentation of the sap of oil palm 
tree (Elaeis guineensis) and Raphia hookeri (Uzogara et 
al., 1990; Uzochukwu et al., 1991). 

Raphia hookeri is the most economically important 
palm among the eight Raphia species indigenous to 
Nigeria (Okolo, 2008). To obtain the sap, the Raphia 
palm is tapped daily in the traditional manner described 
by Tulley (1964). Alternatively, the palm tree is felled and 
an incision is made to collect the sap (Chandrasekhar et 
al., 2012). The palm wine tapping activities is done 
indiscriminately and forms one of the most important 
occupational  engagements  of  the  rural   inhabitants   in 

the Nigerian belt (Obahiagbon and Osagie, 2007).  
The sap of Raphia palm is drunk by millions of people 

in Africa,   specifically southern Nigeria and other parts of 
the world particularly Asia and Southern Africa (Elijah et 
al., 2010).  Palm wine drinking signals the start and end 
of all social activities such as marriages, arbitrary, 
naming ceremonies and for general entertainment.  

In Calabar, it is estimated that one out of every three 
inhabitants of Calabar metropolis drinks palm wine 
(Okechukwu et al., 1984). 

Although palm wine may be presented in a variety of 
flavours, ranging from sweet (unfermented) to soar 
(fermented) and vinegary, it is mostly enjoyed by people 
when sweet (Elijah et al., 2010). 

Palm wine and  its  distillate  are  important  solvent  in 



 
 
 
 
 
herbal – medicinal administration, pregnant women 
consume it fresh for the sweetness and nutrition while 
nursing mothers drink it warm to enhance breast milk 
production (Ekpr, Pers.comm:2006) 

Nwanebu (2001) and Eme (2003) reported on their 
studies on association of microbes such as vibrio cholera, 
shigella, salmonella, ascaris lumbricoides, hookworm on 
palm wine, flies, since they are attracted to the sugary 
contents of the product have been documented as 
potential carriers or vectors of parasites and other 
pathogens of public health interest. 

Palm wine drinking spots sellers pay little or no 
attention to the general level of hygiene, some of them 
often dilute the product with water of questionable 
microbiological quality and normally use                
unwashed or inadequately washed utensils or containers 
capable of contaminating the product therefore every 
possibility of introducing pathogenic microorganisms           
into the wine thus the need to investigate for 
enterobacteria. 
 
 
MATERIALS AND METHODS  
 
Study area  
 
This study was carried out in Calabar metropolis, the 
capital of Cross River State (CRS). Calabar covers an 
area of 406km

2
 with a population of 371,022 at the 2006 

census (rring, 2010). 
 
 
Sample location 
 
Four (4) strategic palm wine drinking spots; Atimbo  spot, 
Goldie,   Uwanse   and Inyang edem palm wine drinking 
spots were randomly selected for this study. 
 
 
Sample collection 
 
Five mls of palm wine each tapped from elaeis 
guineensis obtained from 20 different palm wine sellers 
and  5mls  of palm wine each  from raphia hookeri 
obtained from 15 different palm wine sellers were 
collected in sterile universal containers from Atimbo palm 
wine drinking spot, Goldie,   Uwanse   and Inyang edem 
making a total of thirty five (35) samples from the two 
brands of palm wine. These were transported 
immediately to the laboratory for processing. 
 
 
Laboratory processing of samples 
 
 In the laboratory, an Aliquots of each sample were 
dispensed into sterile centrifuge tubes and spun  at  5000  
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revolution per minutes (rpm) for five (5) minutes. The 
supernatant fluid was discarded and the sediment was 
re-suspended by tapping the bottom of the tubes. The 
sediments were then cultured following aseptical 
techniques on the following media: cystine lactose 
electrolyte deficient agar (CLED), blood agar (BA), 
thiosulphate citrate bile salt sucrose agar (TCBS), and 
deoxycholate agar (DCA) using streak plate                         
method as described by Ochei and Kolhatkar                           
(2007). The cultured plates were incubated at 37

o
C for 24 

hours. 
 
 
Identification and characterization of bacterial 
isolates   
 
The isolated bacteria were identified and characterized 
using Gram staining reaction as described by 
Cheesbrough (2004), cultural characteristics and 
relevance biochemical tests with reference to chart 7.10, 
Cheesbrough (2004).  
 
 
RESULTS 
 
The following results were obtained: 

 The distribution of the microbial isolates from the 
different palm wine drinking spots was presented in table 
1. Of the 35 samples examined, 6(7.1%) tested               
positive for enteric pathogens and were distributed as 
follows: 3(15%) were from Atimbo drinking spot and 
1(20%) each from Uwanse, Inyang Edem and                   
Goldie drinking spots respectively. Samples from Atimbo 
were observed to be more contaminated, 3(15%) out of 
the 6(17.1%). Among the bacterial isolated, Shigella 
ranked highest, 6(50%) while Vibrio species and 
Salmonella had 1(16.7%) occurrence each. Two genera 
of bacteria (Vibrio and Shigella) were isolated from 
Atimbo drinking spot while only one genus was               
isolated from the other 3 spots, Salmonella was detected 
only in Uwanse drinking sport while Vibrio was only 
detected in Atimbo drinking spot and                                   
shigella was detected in 3 drinking spots exception of 
Uwanse.  

Table 2 shows the distribution of bacterial isolates by 
species and brand of palm wine. Raphia hookeri brand of 
palm wine was observed to be more contaminated with 
enteric bacterial pathogens, 3(20%0) than Elaeis 
guineensis brand, 3(15%).  According to bacterial genera, 
palm wine obtained from Raphia hookeri was 
contaminated with Shigella and Salmonella while Elaeis 
guineensis palm wine was contaminated with shigella 
and vibrio species. 
 
 
 



 
024  Merit Res. J. Microbiol. Biol. Sci. 
 
 
 

Table 1. Distribution of microbial isolates from the different palm wine drinking spots 
 

  Bacteria isolates (species) Total 
Location No. examined Vibrio 

cholerae 
V. para- 

haemolyticus 
Shigella Salmonella 

paratyphi 
No(%) 

Atimbo  20 1(5%) 1(5%) 1(5%) - 3(15) 
Uwanse  5 - - - 1(20%) 1(20) 
Inyang Edem 5 - - 1(20%) - 1(20) 
Goldie  5 - - 1(20%) - 1(20%) 
Total  35 1(16.7) 1(16.7) 3(50.0%) 1(20%) 6(17.1%) 

 

Key: - = Nil 

 
 

Table 2. Distribution of bacterial isolates by species and brand of palm wine.  

 

 
 

Key: - = Nil 

 
 
 
DISCUSSION, CONCLUSION AND RECOM-
MENDATIONS  
 
Discussion  
 
Three (3) genera (Salmonella, Shigella and Vibrio) of 
bacteria were isolated in this study, as well as 
Lactobacillus and yeasts This results differs from the 
work done by Obi C.N1 et al 2015  on the Assessment of 
microbial growth and survival in fresh rafia palmwine from 
Umuariaga community, Ikwuano L. G. A. Abia State, 
Nigeria where eight bacteria organisms such as: 
Staphylococcus aureus, Escherichia coli, Lactobacillus 
spp, Micrococcus luteus, Serratia marcessens, 
Acetobacter spp, Bacillus and Streptococcus spp were 
isolated.  The isolation of Lactobacillus  and yeast from 
palm support the work of Ogbulie et al., (2007) and these 
organisms have been reported to be the resident 
organisms in palm wine which help in the fermentation of 
the product (Heller, 2001).  

However, the isolation of Vibrio cholerae, V. 
parahaemolyticus from Elaeis guineensis palm wine, 
Salmonella from Raphia hookeri palm wine and Shigella 
from the two brands of palm wine pose obvious public 
health questions. Hence the unstable bowel movement, 
diarrhea , etc associated with it consumption as one of 
the sellers interviewed during the study said that some 
drinkers do complain of having abdominal cramp and 
diarrhoea after consuming the product and these could 
be associated with the enteric pathogens found to have 
contaminated the product.  

 

Elaeisguineensis does not yield much sap                    
(Ndom, 2000), and in this area of study, the tappers have 
to climb up the tree to harvest the palm sap. So to 
maximize benefits, they usually dilute it with water of 
questionable microbial quality including stream water 
there in the bush and this could be the reason why                
more species of bacteria were isolated (Vibrio cholerae, 
V. parahaemolyticus and Shigella) it than Raphia               
hookeri palm wine from where Salmonella and Shigella 
were isolated. Also to increase the shelf-life                          
stability of the product, a variety of components are 
added to the sap introducing the possibility of                      
deadly contamination, studies on the association of            
these organisms with water bodies have                                
been reported elsewhere (Nwanebu, 2001; Eme,                   
2003). 

Several other sources of contamination of the palm 
wine include unsanitary environment in which the drinking 
spots are located.  For instance, some of the spots 
sampled were located very close to refuse dump and pit 
toilets where flies could make easy contact with the 
drinking utensils and drinks. Flies particularly are known 
to play vectoral role (hpp://www.clermonthealt 
hdistrict.org.Retrieved,   24

th
 August, 2012) and can carry 

bacterial pathogens and even parasites on their legs and 
transfer them to this product as they are attracted to the 
sugary content of the palm wine hence the local name 
(Ukot Nsung). Other sources of contamination could be 
tapping equipments, tappers and sellers (due to poor 
handling) and poor quality water used in washing the 
containers and  utensils. 
 

 

  No (%) positive for bacteria: Total 
Brand of Palm 
wine 

No. 
examined 

Shigella Salmonella 
paratyphi 

v. cholerae V. para- 
haemolyticus 

No(%) 

Raphia lookeri 15 2(13.3) 1(6) - - 3(20) 
Elaeis guineensis  20 1(5) - 1(5) 1(5) 3(5) 
Total  35 3(8.6) 1(2.9) 1(2.9) 1(2.9) 6(17.1) 



 
 
 
 
 
CONCLUSION  
 
Palm wine sold in Calabar has been found to harbor 
Vibrio cholerae, V. parahaemolyticus, Shigella spp and 
Salmonella spp indicating faecal contamination. Raphia 
hookeri brand of palm wine was observed to be more 
contaminated with enteric bacterial pathogens than 
Elaeis guineensis brand. Consumption these wines could 
poses a public health threat to the consumers as this may 
lead to food poisoning, and death. It is recommended that 
further research be done on parasites contamination of 
palm wine. 
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