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Abstract

 In the search to expand the knowledge about commonly used plants, which led to a bibliographic 

survey about the biological effects of the genus Cinnamomum spp. already described. The main form of use 

was essential oils. This present study sought to evaluate the biological effects present in Cinnamon sticks, 

which are marketed as a spice, after the industrialization processes on Escherichia coli AB1157 and BW 

9091 strains using an aqueous extract. 
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1. Introduction 

When starting this particular study, it was 

necessary to look for the activities already 

described so that we could assess whether or not 

there would be activity, after the industrialization 

and commercialization process (Souza et al., 

2019). Cinnamon needs a special planting. Since 

the plant requires 1,500 mm of rain, which must 

be distributed, an average temperature of 25 °C 

and a relative humidity of the air, around 80 %. 

With these described conditions, the cinnamon can 

reach 9 m and a trunk of 35cm in diameter, being 
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this trunk that originates the cinnamon stick, as we 

know it. Harvesting can be carried out after the 

third year of planting (Globo Rural, 2015; Centro 

de Produções Técnicas, 2020). Cinnamon requires 

that it be planted in pits of 40 × 40 cm, previously 

fertilized and in periods of rain. After the 

seedlings are planted, they must be covered with 

straw to be protected from solar radiation. 

Harvesting can be done when the bark starts to 

loosen naturally. Then this product will be taken 

to a shady place and ventilated to start the first 

drying process. Then it will be necessary to have a 

second drying, in the sun, but not so intense, for 

the peel to wrap (Globo Rural, 2015; Centro de 
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Produções Técnicas, 2020). In addition to the 

planting and extraction processes, there are also 

processes such as size reduction which would 

standardize the product. While the main process is 

evaporation, it has some consequences affecting 

color, flavor, texture and aroma (UFPA, 2010). 

  

 The packaging is made to protect and 

maintain the characteristics of the product, above 

all a quality. In this way increasing the shelf life, 

with all these factors that can affect the biological 

effects (UFPA, 2010). 

2. Methodology 

Obtaining cinnamon sticks 

 The material was obtained from a popular 

seller whose packaging did not have a label, it was 

only sealed so that there was no air inlet. This 

material was obtained in the Pilares neighborhood, 

in the municipality and state of Rio de Janeiro. 

This material was transported to the Chemistry 

and Biological Analysis Laboratory (LAQB), 

located at the State University Center of the West 

Zone (UEZO). Keeping the packaging sealed until 

the time of preparing the aqueous extract. 

Preparation of aqueous extract 

 The cinnamon stick was cleaned with 

distilled water, then reduced to smaller sizes. 

Weighed in the amount of 50 grams and infuse in 

1000 ml of distilled water heated to 80 °C. This 

infusion was kept in a glass Becker for 60 

minutes, covered. After the time, the extract was 

sieved and filtered (filter paper) so that they could 

remove particles that are not of interest to the 

study. Then, the extract was stored in amber glass 

bottles (1 glass of 100 ml to facilitate handling 

during the experiment and 1 glass of 1000 ml). 

Both were stored under refrigeration until the 

experiments were carried out. 

Saponin Test 

 Extract samples were placed in falcon 

tubes and shaken for 15 seconds. Then, it was 

marked with a pen on the measure everything. 

After 15 min, if the foam maintains its size, the 

saponin is positive. If the foam reduces its size, 

saponin is negative. In the case of aqueous extract 

of Cinnamon sticks, saponin is negative. 

Reactivation of Escherichia coli strains 

 The choice of bacterial strains was because 

it is a wild strain and a strain with a resistance 

mechanism. Escherichia coli AB1157 is about the 

wild type, while BW9091 is about a mutated strain 

(Silva et al., 2004). To activate the bacterial 

strains, with the aid of a disposable 10 µL 

bacteriological loop, samples from the two 

Escherichia coli strains, AB157 and BW 9091, 

were removed from the refrigerator. (Glycerol 15 

% in TSB Broth - Soy Tripitone; Himedia®, M 

011 - 500 G), each placed in a threaded tube and 

with broth. This broth was placed in the oven at 37 

°C for 24 hrs. After reaching the incubation 

period, the broth was seeded with the aid of a 10 

µL bacteriological loop in a petridish containing 

Nutrient agar culture medium, which will be again 

incubated in the greenhouse for another 24 hours. 

After the incubation time of the plate, in the 

security chamber, and with the help of a new 

disposable bacterial 10 µL loop, a sample of the 

bacteria that grew in the medium was removed 

and added to a tube with a cap containing 5 ml of 

physiological solution (0, 9 % sodium chloride), 

until it reaches 0.5 of the turbidity level of the 

McFarland scale, thus allowing the disk diffusion 

test to be carried out using swabs using the 

depletion technique to sow the strains. 

Disk Diffusion Test 

 As previously mentioned, the test used to 

evaluate is the Disk Diffusion Test. To start, 40 g 

of Nutrient Agar were weighed, for each 1000 ml 
to generate 18 plates. As tests were carried out for 

two strains, this process was repeated once again. 

The Nutrient agar was homogenized in distilled 

water and placed in 2 bottles (400 ml each) of 

threaded glass and 1 Erlenmeyer flask (200 ml). 

The containers were autoclaved for 15 minutes, 

with a temperature of 121 °C and a pressure of 1 

ATM. In the security chamber, using a volumetric 

pipette, 50 ml of Nutrient agar was poured into 

each of the 18 petridishes (each was 150 mm in 

size). They were kept inside the chamber, until 

they reached room temperature and there was 
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complete solidification, then refrigerated until the 

day of use. To start the experiment, the 18 plates 

were divided into 6 groups, in triplicates. In 

which, 5 discs were placed. The antibiotics used in 

the experiment were Chlorphenphenol, 

Norfloxacin and Ampicillin with Subactam, which 

was acquired by Oxoid Brasil Ltd. The 

concentrations are as follows; Chlorphenphenol 

and Norfloxacin 30 μg.mL
-1

 and Ampicillin with 

Subactam 20 μg.mL
-1

. While Amoxiline was 

prepared in the laboratory from 250 mg. 5 mL
-1

 

tablets, which were dissolved in 1 ml of distilled 

water. The plates with culture medium, before 

being used, were removed from the refrigeration 

and left on a bench, clean and free from 

contamination. So they lose moisture and reach 

room temperature so they can be used in the test. 

Then they were marked where the disks should be 

placed and marked by the triplicates. 

 During the period of adaptation of the 

plates, they were taken to the security camera. 

With the use of sterile swabs, the already activated 

bacteria were sown in 3 directions, keeping the 

entire surface of the medium filled. Then the discs 

were placed on the culture medium, using sterile 

forceps to avoid contamination. Maintaining a 

distance of 30 mm between the discs and a 

distance of 15 mm from the edge, in order to avoid 

overlapping halos (Sejas et al., 2003). After 

sowing and placing the discs, the plates were 

taken to a bacteriological oven for 24 hours at 35 

°C, and then the results were analyzed. 

Statistical analysis 

 The results were analyzed by the software, 

GraphPad (GraphPad Software, Inc., USA) from 

Variance Analysis tests (ANOVA). The averages 

evaluated the proportionality of the volume of 

treatments associated with the aqueous extract of 

Cinnamon stick and the inhibition halo formed 

The Tukey Kramer test compared the mean of the 

halos of inhibition of the different treatments, 

establishing the significance for p <0.05. 

3. Results 

 Next, the graphs of the disk diffusion test 

for Escherichia coli AB 1157 and BW 9091 for 

the treatment with aqueous extract of cinnamon 

sticks will be demonstrated. According to the 

analysis of variance (ANOVA) of the results for 

the antibacterial activity test, a p-value less than 

0.0001, considered extremely significant. The 

Tukey-Kramer multiple comparison test had a q-

value greater than 5.099 so p is less than 0.05. 

 

 

Figure - 1: Comparison between the inhibition halos isolated from the tested antibiotics and the 

association of the antibiotics with the aqueous extract for Escherichia coli strain AB1157 
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Figure - 2: Comparison between the inhibition halos isolated from the tested antibiotics and the 

association of the antibiotics with the aqueous extract for Escherichia coli strain BW9091 

Table - 1: Comparisons of halos formed with antibiotics and their respective associations with the 

aqueous extract of cinnamon sticks in the strain Escherichia coli AB1157 

 
Fonte: Tabela inspirada em Faria et al. (2019)  
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Table - 2: Comparison of halos formed with antibiotics and their respective associations with the 

Aqueous extract of Cinnamon sticks in the strain Escherichia coli BW9091 

 
Fonte: Tabela inspirada em Faria et al. (2019)  

4. Discussion 

 In these experiments, the commercialized 

bark was used, that is, the species we were using 

was not identified. Only, it was possible to know 

that it was Cinnamon stick, of the genus 

Cinnamomum spp. No leaves or roots were used, 

only the bark. In view of this scenario and of these 

results, we looked for compounds that could be 

present in the bark of the species Cinnamomum 

glanduliferum, eucalyptus, terpinen-4-ol and α-

terpinol were present. At Cinnamomum loureiroi, 

it presented as a component with antimicrobial 

action, sesquiterpene, geraniol and linolol. Finally, 

Cinnamomum cassia which presents β-

karyophylene, Linolol and Eugenol. Other species 

of the genus Cinnamomum spp. also had 

compounds that have described antimicrobial 

action, in addition to anti-inflammatory activities 

however they were in other parts of the plant, 

which were not used or as in the case of saponins, 

which can be found in the bark, but in this 

experiment the saponins test was performed. In the 

extract, used in question, the saponins were 

negative (Upadhyay, 2017). 

 The Figure - 1 shows the average in 

millimeters of the halos formed. When associated 

with 12 μL, the antibiotics Chloramphenicol and 

Ampicillin with Subactam, generated medium 

halos of 45 mm and 50 mm respectively. Even 

generating different values, in both antibiotics, 

there was an average increase of 5 mm in the halos 

of both antibiotics, in the wild strains of 

Escherichia coli AB 1157. While in Figure - 2, it 

can be seen that when the antibiotic is associated 

with the extract, Escherichia coli BW 9091 

responded significantly of interest to the study, it 

was with amoxicillin, generating a maximum halo 

of 85 mm and an average halo of 80 mm. The 

average of the Amoxicillin halo without the 

extract was 65 mm. In a way, the 3 antibiotics - 

Amoxicillin, Ampicillin and Chloramphenicol, 

which performed more significant results act on a 

basic principle in the bacterial cell, the 

transpeptidation process (Anvisa, 2007; Fox, 

2015).  

 Beta-lactams, used in the Amoxilin and 

Ampicillin experiment, act irreversibly by 

inhibiting the transpeptidase enzyme that catalyzes 

the transpeptidation, which will form the cell wall, 
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which gives the wall rigidity. In a way, these 

molecules pass as a substrate of the D-Ala D-Ala 

terminal of the peptidoglycan chain, being the 

substrate of the transpeptidase enzyme. The only 

difference between the Amoxicillin and 

Ampicillin molecules is in the presence of a 

hydroxyl group in the Ampicillin molecule 

(Anvisa, 2007; Guimarães et al., 2010). 

 In an analysis of the activity of these beta-

lactams, it can be seen that the antibacterial 

activity of Ampicillin maintained its potential, 

since both with the wild strain (AB1157) (Table - 

1) or with the mutated strain (BW 9091) (Table – 

2), the difference is 5 mm in the average halos. 

While there is a significant drop in the difference 

between the haloes of Amoxicillin from the 

mutated strain (BW 9091) to the wild strain (AB 

1157), data that can be compared by Tables - 1 

and Table - 2. Chloramphenicol, on the other hand 

has the mechanism, binding in the 50s unit of the 

ribosome, preventing the ribbon from following 

with mRNA (messenger), inhibiting Protein 

synthesis, which in a way is linking 

transpeptidation (Anvisa, 2007). Chloramphenicol 

showed better results than in the wild strain 

(Escherichia coli AB1157). 

5. Conclusion  

 After the series of experiments, the 

significant antibacterial activity of an aqueous 

extract is noticed even after the processes of 

preparation for commercialization. The extract 

showed that with the strain AB1157, both 

Chloramphenicol and Ampicillin, were similar. 

With the BW 9091 strain, the most significant 

result is for Amoxicillin. It is of great interest that 

tests be carried out with more bacterial species, 

more antibiotics and an extract with other parts of 

the plant, recently harvested, so that too many 

effects are evaluated. 
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