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Table 2. Comparison of three tests for beta-lactamase detection. 
 

Organisms 
Iodometric test Nitrocefin test Acidimetric test 

No. tested No. posNo. negNo. testedNo. posNo. negNo. tested No. pos No. neg

Salmonella sp.          
MDR 16 13 3 16 13 3 16 13 3 
I 9 4 5 9 5 4 9 5 4 
MDS 11 4 7 11 4 7 11 4 7 
Shigella sp          
MDR 4 4 0 4 3 1 4 4 0 
I 2 0 2 2 1 1 2 1 1 
MDR 4 3 1 4 3 1 4 3 1 
 

MDR, Multi drug resistance; I, intermediate category; MDS, multi drug susceptible; No, number; Pos, positive; 
Neg, negative. 

 
 
 

Table 3. Percentage occurrence of ESBLs producers among the isolates via double disc diffusion 
synergy test. 
 

Isolates  Number screenedNumber positiveOccurrence of ESBLs present (%)

Salmonella species 36 20 55.56 
Shigella species 11 3 27.27 
Total    47 23 82.83 

 
 
 
only 2 isolates (18.18%) were non β-lactamase producers. 

Table 2 shows the results of three different analytical 
methods of β-lactamase production:  colorimetric method 
(43 isolates), the acidimetric method (43 isolates) and the 
iodometric method (43 isolates). Colorimetric (Nitrocefin) 
method test gave positive result within one second to two 
minutes, the acidimetric method gave positive result 
within 1 - 5 min; and the iodometric gave positive result 
within 1 - 5 min.  All the methods showed similar results 
except for a few differences among Shigella and 
Salmonella species. 

The ESBLwas detected by the double disc diffusion 
synergy test (DDST) as shown in Table 3. The result 
indicated that out of 36 Salmonella species, 20 (55.56%) 
were ESBL positive and out of 11 Shigella species 3 
(27.27%) were ESBL producers. 

Expanded cephalosporin zones of inhibition by 

clavulanate shows presence of ESBL. 
 
 
DISCUSSION 
 
Intestinal colonization by organisms capable of producing 
beta-lactamases is increasingly becoming a worrying 
problem (Gyansa-Lutterodt, 2013). Our study has 
demonstrated the presence of these enzymes in two 
bacterial taxa that are assuming endemic clinical status in 
the study area. A similar activity has been reported 
among Salmonella species in other countries like Turkey, 
Nepal and South Africa (Irajian et al., 2009). In a related 

study in Ghana, Obeng-Nkrumah et al. (2013) found that 
more than 87% of Salmonella strains studied were ESBL 
producers. 

The challenge is that these enzymes have been 
reported to bring about resistance to Cefotaxime, 
Ceftazidime and Aztreonam and are encoded on 
conjugative plasmid, transposons or integrons- genetic 
materials which can spread readily (Irajian et al., 2009). 

Previous studies have shown that resistance to broad 
spectrum β-lactams is highly mediated by ESBLs 
enzymes, increasing the world health problem in clinical 
settings (Valverde et al., 2008). In the present study, 
55.56% of Salmonella and 27.27% of Shigella were 
ESBL producers. This is in relation to previous reports 
showing that, although prevalence and phenotypic 
characteristics among clinical isolates may vary between 
geographical areas, ESBLs are widely spread (Bradford, 
2001). In the last two decades, they have emerged as 
major contributors of drug resistance. As compared to 
their prevalence among E. coli and Klebsiella spp., they 
have also emerged in Salmonella as important clinical 
problems (Uma et al., 2010).  

The high ESBL production demonstrated in this report 
therefore showed that Salmonella and Shigella species 
are competing with Klebsiella species as ESBL producers 
and care should be taken when handling such isolates. 
According to earlier reports by Spanu et al. (2002) and 
Zaki (2007), many ESBL producers carry other genes 
that confer resistance to other antimicrobial agents such  
as aminoglycosides and fluoroquinolones. In a separate 
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report, our findings showed that drug resistance was 
higher among beta-lactamase producing strains of 
Salmonella and Shigella than non-producers. 

Drug resistance is of increasing concern in modern 
medicine. Βeta-lactams are the most widely used antibiotics 
and βeta-lactamases are the greatest source of 
resistance to them. Βeta-lactamase activities are widely 
spread among Salmonella and Shigella species and have 
been strongly supported by the results of this work. This 
has obvious public health implications especially in 
resource-poor areas such as Anyigba and its environs 
where this research was focused.  
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