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ABSTRACT This paper focuses on studying the antibacterial effect of Hibiscus sabdariffa extracts, a plant known in traditional 
medicine for its beneficial effects on the body. Hibiscus sabdariffa extracts were done in pure water, 50% ethyl alcohol, and 96% 
ethyl alcohol; the concentrations used to determine antibacterial activity were 1:1, 1:5, 1:10, 1:25, 1:50, noted cu 1, 2, 3, 4, 5. The 
antibacterial effect of the extracts was tested using the impregnated disk-diffusion method on bacteria Escherichia coli ATCC 
25922, Salmonella typhimurium ATCC 14028, Enterobacter clocae ATCC 13047, Klepsiella pneumoniae ATCC 13833, 
Staphylococcus aureus ATCC 29213, Yersinia enterocolitica ATCC 9610. We ascertained that the most efficient extracts were those 
obtained using 96% ethyl alcohol, 1:1 concentration on Escherichia coli ATCC 25922 and Enterobacter clocae ATCC 13047 
strains, where the inhibitory action presented average values between 5.43 mm and 3.43 mm. In the case of Klepsiella pneumoniae 
ATCC 13833 and Yersinia enterocolitica ATCC 9610 strains, the extracts recorded minimum or zero values. The antibacterial 
activity of Hibiscus sabdariffa depended on their concentration, on the solvent used, as well as on the resistance of the bacteria under 
study to the bioactive compounds in them. 
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1. INTRODUCTION 
Hibiscus sabdariffa is one of those plants that are often found 
in traditional medicine, which means that it contains bioactive 
compounds has been verified over time. Their 
pharmacological, toxicological qualities, as well as their 
chemical composition have been intensely studied over the last 
period, which shows an ever-increasing interest in the features 
of plants in anthropic areas. Originating in tropical and 
subtropical areas, this plant has adapted to the most diverse 
places in the world, appearing in Asia (China, Thailand), 
Africa (Senegal, Egypt, Mali), Central America (Mexico, 
Jamaica, Panama), and even Europe (Da Costa Roca et al., 
2014, Mohamed et al., 2012). People use it both as an 
ornamental plant, as well as in their diet, as tea, tinctures or 
tonic drinks, as it contains fibres and organic compounds (Da 
Costa Roca et al. 2014). Up to date, studies have shown that 
they are rich in anthocyanins, flavonoids, vitamins, or 
microelements (Allarcon et al., 2012, Peng et al., 2011, 
Williamson et al., 2009, Yang et al., 2010). The genus is 
diverse, including over 300 species growing in all parts of the 
world which record temperatures above 20⁰C. The chemical 
composition of the plants (leaves, flowers, seeds) leads to 
beneficial effects when consumed both as medicine, as well as 
part of the diet. As a medicine, the plant has beneficial effects 
on arterial pressure, contributes to a more rapid healing of 
wounds, in the form of tea, it is diuretic, antidiabetic, 
antidepressant, it solves a series of genital issues, playing a role 
in cholesterol stability, and is anticancerogenic (Beltran-
Debold et al., 2010, Frank et al., 2012, Wang et al., 2000, Dikel 

et al., 2007, Lin et al., 2012, Gosain et al., 2010). In the field of 
food, the plant is used in bioactive drinks, fermented drinks, in 
spices, and as a coffee substitute in some countries (Ploto et al. 
2004, Okoro et al. 2007, Gaya et al. 2007, Kumar et al. 2013). 
The nutritional values of the plant differ according to the 
variety, the ecological or the growth pedoclimatic conditions, 
but, regardless of the area, we identified carbohydrates, 
reaching values between 9g/100 g and 12g/100 g, proteins 
(1.9g/100 g-3.3g/100 g), fats (0.1 g/100g-0.3g/100 g), and 
fibres (2.3 g/100g-3.4g/100 g) (Ismail et al., 2008). Its 
antimicrobial activity derives from the frequent use of extracts 
in traditional medicine in order to heal bacterial infections, 
especially those caused by gram-negative bacteria (Afolabi et 
al., 2008, Chao 2008, Fullerton et al., 2011).  

2. MATERIALS AND METHODS 
100 g dry Hibiscus sabdariffa flowers, 1 L pure water (A) 

100 g dry Hibiscus sabdariffa flowers, ethanol 50% f.a. (B) 

100 g dry Hibiscus sabdariffa flowers, 1 L ethanol 96% f.a. (C) 

Bacteria: Escherichia coli ATCC 25922, Salmonella 
typhimurium ATCC 14028, Enterobacter clocae ATCC 13047, 
Klepsiella pneumoniae ATCC 13833, Staphylococcus aureus 
ATCC 29213, Yersinia enterocolitica ATCC 9610. The strains 
were activated according to the producer’s recommendations; 
the number of viable cells was established to be 10 6/mL. 

6 mm diameter sterile paper filter disks 

Blood Agar growth media recommended for cultivating fast-
developing pathogenic bacteria, poured into 9 mm Petri 
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dishes (12/strain).  

Hibiscus sabdariffa flowers underwent a 10-day extraction at 
15⁰C. The extract obtained was separated through 
centrifugation, dried up, then diluted with pure water in 1:1, 
1:5, 1:10, 1:25, 1:50 concentrations (noted cu 1, 2, 3, 4, 5), then 
underwent microbiological tests.  

The work method consists of placing a thin layer of the 
reference strain (Escherichia coli ATCC 25922, Salmonella 
typhimurium ATCC 14028, Enterobacter clocae ATCC 13047, 
Klepsiella pneumoniae ATCC 13833, Staphylococcus aureus 
ATCC 29213, Yersinia enterocolitica ATCC 9610) on the 
Blood Agar growth medium and applying three disks on its 
surface. On each disk, you drop 5 µL of extract, putting down 
the rime (A, B, or C, and the concentration of the extract). The 
dishes are incubated at 37⁰C for 48 hours, then measuring the 
inhibition area of the extract. Then, you calculate the arithmetic 
mean of the values obtained for each strain, respectively for 
each extract, the final results characterizing their efficiency. 

3. RESULTS AND DISCUSSIONS 
As shown in Table 1, the inhibition of the reference strain 
development reaches between 0 and 5.43 mm, depending on 
the concentration of the extract, the strain, and the extraction 
type. In the case of Escherichia coli ATCC 25922, the 1:50 
concentration was unfavourable to its development; 
nevertheless, we did obtain important results when using 
extract C (in 96% ethanol), at a 1:1 concentration. We found 
increasing values of the inhibition area when using extraction 
in 96% ethanol, 1:1 concentration. 

In the case of the strain Salmonella typhimurium ATCC 14028, 
the inhibition area is lower compared to those found in that of 
the strain Escherichia coli ATCC 25922, so their average is 
under 2.83 mm. The same tendency applies to extract C, 1:1 
concentration. In the case of this strain, extract concentrations 
4 and 5 were not inhibitory, regardless of the extraction type 
(A, B, or C). 

The strain Enterobacter clocae ATCC 13047 is especially 
sensitive if the extracts have a 1:1 concentration. In all the 
version used, we observed and measured the inhibition area, 
recording average values between 0.1 mm and 3.43 mm. 
Watery extracts presented the lowest values, between 0.1 mm 
and 3.12 mm. Alcoholic extracts B and C showed values 
between 0.24 mm and 3.42 mm, respectively 0.31 mm and 
3.43 mm. Maximum average values obtained (C/1) are close to 
those obtained in the case of strain Escherichia coli ATCC 
25922 version A/1. 

Table 1. Average inhibition values (mm) of the development of 
the reference strains Escherichia coli ATCC 25922, Salmonella 
typhimurium ATCC 14028, Enterobacter clocae ATCC 13047, 
Klepsiella pneumoniae ATCC 13833, Staphylococcus aureus 
ATCC 29213, Yersinia enterocolitica ATCC 9610 related to 
extraction type (100 g dry Hibiscus sabdariffa flowers, 1 L 
pure water (A), 100 g dry Hibiscus sabdariffa flowers, 1L 
ethanol 50% f.a. (B),100 g dry Hibiscus sabdariffa flowers, 1 L 
ethanol 96% f.a. (C) at 1:1, 1:5, 1:10, 1:25, 1:50 extract 
concentrations; noted 1, 2, 3, 4, 5) 

Bacterial strains Extract 
concentrations 

Type of extracts 

A B C 
Escherichia coli 

ATCC 25922 
 U.M. 

mm 
 U.M. 

mm 
 U.M. 

mm 
 1 3,02±0,31  3,82±0,25  5,43±0,21  
 2 2,12±0,05  2,97±0,03  4,97±0,13  
 3 1,89±0,11  2,01±0,13  2,35±0,22  
 4 0,14±0,03  0,19±0,07  0,24±0,02  
 5 -  -  -  

Salmonella 
typhimurium ATCC 

14028 

       

 1 2,12±0,03  2,42±0,05  2,83±0,01  
 2 1,02±0,01  1,17±0,02  2,07±0,03  
 3 0,39±0,11  1,01±0,13  1,31±0,02  
 4 -  -  -  
 5 -  -  -  

Enterobacter clocae 
ATCC 13047 

       

 1 3,12±0,21  3,22±0,45  3,43±0,23  
 2 2,31±0,15  2,77±0,13  2,97±0,15  
 3 1,59±0,12  2,11±0,16  2,55±0,26  
 4 0,19±0,02  0,31±0,07  0,44±0,05  
 5 0,1±0,3  0,24±0,05  0,31±0,02  

Klepsiella 
pneumoniae ATCC 

13833 

       

 1 1,12±0,02  1,32±0,02  1,83±0,02  
 2 1,02±0,03  1,15±0,02  1,47±0,03  
 3 -  -  -  
 4 -  -  -  
 5 -  -  -  

Staphylococcus 
aureus ATCC 29213 

       

 1 3,12±0,01  3,42±0,01  4,83±0,01  
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 2 2,42±0,01  2,87±0,01  2,99±0,01  
 3 0,09±0,01  1,41±0,01  1,81±0,01  
 4 -  0,31±0,01  0,61±0,01  
 5 -  -  -  

Yersinia 
enterocolitica ATCC 

9610 

       

 1 -  -  1,47±0,01  
 2 -  -  -  
 3 -  -  -  
 4 -  -  -  
 5 -  -  -  

 
Looking at the results obtained in the case of strain Klepsiella 
pneumoniae ATCC 13833, we found that Hibiscus sabdariffa 
extracts are only enough in concentrations 1 and 2 and for all 
types of extracts. The resulting average values fit under 2, 
meaning we can appreciate that the inhibitory effect is low. 

In the case of the Staphylococcus aureus ATCC 29213 strain, 
average inhibition areas fall between 3.12 mm and 4.83 mm 
(1), between 2.42 mm and 2.99 mm for extract concentration 2, 
and between 0.09 mm and 1.81 mm for extract concentration 3. 
No favourable results were obtained in the case of extract A: its 
inhibition area at 1: 25 and 1:50 concentration was 0. 

In the case of the strain Yersinia enterocolitica ATCC 9610, we 
only obtained results in the case of a maximum 1:1 
concentration of Hibiscus sabdariffa extract obtained through 
96% ethyl alcohol maceration (C). 

4. CONCLUSIONS 
The research proved that Hibiscus sabdariffa extracts show an 
antibacterial activity, that is directly connected to the species 
under study, as well as to other factors, such as the 
concentration of the extract used and the way in which 
bioactive compounds are extracted. Extracts in 96% alcohol 
contained a higher amount of bioactive compounds, and we 
found that the 1:1 ratio used for the purpose of this study was 
the most efficient. The most sensitive strains were Escherichia 
coli ATCC 25922 and Enterobacter clocae ATCC 13047. An 
average sensitivity was established in the case of strains 
Salmonella typhimurium ATCC 14028 and Staphylococcus 
aureus ATCC 29213, while Klepsiella pneumoniae ATCC 
13833 and Yersinia enterocolitica ATCC 9610 strains had a 
very low sensitivity to these extracts. The results obtained 
recommend using Hibiscus sabdariffa strains to treat 
conditions caused by the strains under study as natural 
remedies, but not as much in the case of conditions generated 
by species such as Klepsiella pneumoniae ATCC 13833 and 
Yersinia enterocolitica ATCC 9610. 
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