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Abstract 

Plants are a source of chemical compounds such as alkaloids, steroids, essential and fixed oils, which can be used against 
many diseases. Here, we evaluated the aqueous and solvent extract of four plants (Syzygium aromaticum, Elettaria 
cardamomum, Nigella sativa, Capsicum annuum), and assessed their antimicrobial activity against Escherichia coli using 
will diffusion method after 24 h. The oil crude extract of S. aromaticum showed the highest antimicrobial activity, while 
the oil crude extract of C. annuum showed the lowest activity. Our study revealed that the utilization of aqueous and 
solvent extract of some traditional plants against E. coli would be an effective way in the management of some 
environmental bacterial diseases. 
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1. Introduction

For a long time, human used plant resources in many applications, such as antibiotics, perfumes, insecticides, food and 
cure many diseases [1, 2]. These plants contain many active compounds which called sometimes crude extract, like 
essential oils, phenols, and flavonoids which found in many parts in the plant such as leaves, flowers, bark, seeds, fruits, 
and roots [2]. This crude extract can be separated from the plant using extraction methods, which are one of the easier 
ways [3]. The essential oils are natural components, made in the plant within the procedure of secondary metabolism 
[4]. 

A wide range of essential oils has been discovered from a long time which can cure a diverse range of diseases and 
pathogens [4]. This disease such as cardiovascular, diabetes, Alzheimer's, cancer [5], besides, the antimicrobial impacts 
were studied by many researchers [6]. 

At present, the side effect of bacteria still the big problem of human death, until this moment. In this regard, plant 
essential oils especially the traditional one, is the most effective as antibacterial agents which can prevent the growth 
of the bacteria or ruin their cells [4]. Traditional plants have been proved to be a novel source in the search of 
antimicrobial compounds [7]. Several types of essential oils have been studied to control a wide range of bacteria like 
clove oil. Clove bud oil showed a strong antibacterial effect against Salmonella typhi, Staphylococcus aureus, and 
Pseudomonas aeruginosa [8]. Likewise, carvacrol, eugenol, and thymol essential oils were inhibited E. coli [9]. [10] 
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studied the antimicrobial activity of water extract of clove and black pepper on E. coli. In another study, Salvia spp. and 
Thuja spp. essential oils were strongly antimicrobial against E. coli.  

In this study four traditional plants (S. aromaticum, E. cardamomum, N. sativa and C. annuum), were purchased from 
local markets from Jeddah and extracted using aqueous and solvent extraction. All extractions effects were studied 
against E.coli using will diffusion method. 

2. Material and methods 

2.1. Plant material and extract preparation 

Plants In the current study were purchased from local markets. The laboratory bioassay was conducted at the Biological 
Labs, belonging to the Department of Biological Sciences, Faculty of Sciences, King Abdul-Aziz University, Jeddah, Saudi 
Arabia. 

2.2. Hydro distillation 

Hydro distillation method was done according to [11] with some modifications. 50 gram of S. aromaticum and E. 
cardamomum were extracted using Clevenger apparatus 250 ml of water. The process was running for 6 hours. 

2.3. Soxhlation 

Soxhlation method was done according to [12] with some modifications. 25 g of N. sativa and C. annuum were extracted 
in a soxhlet apparatus using ethanol as a solvent (150 ml) for 6 hours. A constant temperature of about 55 °C was 
maintained throughout the extraction process. After extraction, the solvent was removed using a rotary evaporator 
(EYELA, N-1110). 

2.4. Identification of bacterial strains 

E. coli pure isolates used in this study were provided from the Microbiology Laboratory of King Abdul Aziz University, 
Faculty of Sciences. All samples were sub-cultured in nutrient broth, and the inoculated broth tubes were incubated at 
37 °C, for 24 hours. Petri dishes were then prepared using nutrient agar, to apply will diffusion method. 

2.5. Will diffusion Method 

The antibacterial screening of the plant extracts against E. coli bacteria was carried out by determining the zone of 
inhibition using will diffusion method after 24 h. [13]. 

2.6. Statistical analysis 

Agar well diffusion assay was performed in triplicate under strict aseptic conditions to ensure consistency of all 

findings. 

3. Results 

3.1. Plant extraction 

In this study, S. aromaticum and E. cardamomum were extracted using hydrodistillation and N. sativa and C. annuum 
were extracted in a soxhlet. Oil was extracted only from S. aromaticum and N. sativa, oil and water were extracted from 
E. cardamomum and C. annuum as in (Figure 1). 
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Figure 1 plant extract a- water and oil of S. aromaticum, b-water and oil of E. cardamomum, c-oil of N. sativa, d-oil of C. 
annuum 

3.2. Effect of plants extracts on E. coli 

The antibacterial screening of the plant extracts against E. coli was carried out by determining the zone of inhibition 
using will diffusion method after 24 h. We have observed as in (Table 1) that, the water extract from S. aromaticum, E. 

cardamomum and the oil extracted from N. sativa was not inhibited to E. coli and did not show antibacterial screening. 

Table 1 Antibacterial activity of aqueous and solvent extracts of tested plants 

Sample Diameter of zone of 
inhibition (mm) after 24 h.* 

E. coli 

 Water 
extract 

S. aromaticum NI 

E. cardamomum NI 

Oil extract S. aromaticum 10 

E. cardamomum NI 

N. sativa NI 

C. annuum 5 

Control  NI 

Values of the observed diameter zone of inhibition (mm) including the diameter of well after 24 h incubation against E.coli when subjected to 
different extracts in agar well diffusion assay. In each well, the sample size was 100 μL.; **NI: no inhibition zone was observed; *** Sterilized water 

was used as a control 
 

Extracted oil from S. aromaticum and C. annuum showed favorable result against tested bacterial after 24 h., E.coli 
showed the maximum susceptibility towards S. aromaticum oil with 10 mm zone of inhibition, and the antibacterial 
activity of C. annuum oil against E. coli showed a zone of inhibition 5 mm. 

4. Discussion 

Antibacterial activity of different extracts prepared from tested plants was expressed in terms of zone of inhibitions 
after 24h. We have observed that only oil extract of S. aromaticum has the strongest effect as an antimicrobial against E. 
coli. This result has been studied by many authors [14, 15]. Also, we investigated that water and oil extract of E. 
cardamomum did not show any inhibition zone after 24 h., the same result was studied by [7], who indicated that 
antibacterial activity of E. cardamomum is dependent on the type of extract and the organism evaluated, and he found 
that ethanol extract was comparatively higher activity than other organic and aqueous extracts. Our results found that 
N. sativa oil did not prevent the growth of E. coli after 24 h. Unlike a several number of authors who mentioned that the 
antimicrobial activity of N. sativa was observed. Also, [16] had proven that both the crude alkaloid extract and the water 
extract of the N. sativa were effective against some tested microorganisms like staphylococcus. Another finding in our 
study is that the antimicrobial activities of C. annuum showed good activities against E. coli. These findings tend to 
support the findings by [17], which indicating that all types of capsicum are a useful as antibacterial agent. 
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5. Conclusion 

Most of the traditional plants possess antimicrobial activity due to presence of the phytochemicals. Therefore, it has 
been suggested that the different extracts from traditional plant in Saudi Arabia might be used as alternative 
antimicrobial natural substances and play a great role in the discovery of new drugs. 
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