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ABSTRACT 
The results of the FTIR analysis of the hot 

aqueous extract of bark indicated that it contains many 

groups and active compounds, and the results of the 

bacterial tests conducted by digging and spreading method 

showed a high inhibitory activity of the hot aqueous extract 

of cinnamon against all pathogenic bacterial strains and at 

different concentrations. It was observed that the highest 

efficacy of the extract was against bacteria an inhibition 

diameter of 35 mm at concentration 800 mg/mL in Bacillus 

sp. while the bacterial strains were resistant to most of the 

antibiotics, in the study (Amoxicillin, Gentamycin, 

Ampicillin, Erythromycin, Tetracycline) except for 

gentamicin, which showed inhibition of bacteria 

Staphylococcus aureus with a diameter 19mm and Serratia 

sp. in diameter17mm. We conclude from the study that the 

cinnamon plant contains many active compounds and that 

the hot aqueous extract of Cinnamomum cassia (cinnamon) 

bark has a high inhibitory ability for different bacterial 

strains, which exceeded the inhibitory ability of antibiotics. 
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I. INTRODUCTION 
 

Plants are a natural treasure that man has used 

and benefited from for thousands of years. The human 

use of medicinal plants dates to the beginning of human 

civilizations. Human use of medicinal plants dates to the 

Sumerian, Akkadian, Babylonian and Assyrian 

populations of Iraq, thousands of years BC. They used 

plants. In the treatment of many diseases, these tablets 

and this clay form that contains the oldest therapeutic 

recipes can be considered the oldest medical constitution 

and symbol in the world, and perhaps reducing the 

lifespan of civilized man is due to his forgetting this 

treasure that God Almighty gave for him. It should be 

noted that medicinal plants still play an important role in 

maintaining health in third- world countries (1).    

Microbial multidrug resistance (MDR) is a major cause 

of human suffering and economic losses. Without 

healthy organisms, human survival would be jeopardized 

in the realm of microbe-human symbiosis, and there 

would be no way to withstand the rise of multidrug-

resistant bacteria. Consequently, antibiotics were the 

greatest option from a health point of view. 

Antimicrobial resistance (AMR) is a major source of 

worry, since it results in the highest loss of individual 

and society financial resources (2). Antimicrobial 

resistance is expected to kill ten million people per year 

by 2050, at a cost of one hundred trillion dollars. Today, 

the fast evolution of MDR in microorganisms is causing 

worldwide health concerns and posing a challenge to 

scientifically produced infectious disease medicines (3). 

Many researchers have studied different plants and their 

medicinal importance as antibiotics as observed in the 

Hibiscus sabdariffa (4), Mentha crispate (5), Cordia myxa 
(6) and in many other plants and their active groups. 

Cinnamon is a ubiquitous spice that has been used by 

various civilizations around the world for ages. 

Cinnamomum zeylanicum (CZ) and Cinnamon cassia 

(CC) (also known as Cinnamomum aromatic/ Chinese 

cinnamon) are really the two main variations of the 

genus Cinnamomum, a tropical evergreen plant having 

two main types. Cinnamon is a cure for respiratory, 

digestive, and gynecological disorders in Ayurvedic 

medicine, in addition to its culinary purposes. Cinnamon 

has medicinal and culinary uses in almost every part of 

the tree, including the bark, leaves, flowers, fruits, and 

roots. The chemical makeup of volatile oils extracted 

from the bark, leaf, and root barks varies greatly, 

implying that their pharmacological effects may also 

differ (7). The major ingredients of the plant, including as 

cinnamaldehyde (bark), eugenol (leaf), and camphor 

(root), are found in variable amounts in different regions 

of the plant (8). As a result, cinnamon produces a variety 

of oils with distinct properties, each of which determines 

its 'worth to various sectors. In contrast to the leaf and 

bark, the root, which contains camphor as its major 

ingredient, has little problems. In this commercial value. 

It is this chemical variety that is most prone to cause 

research, I will study the medical importance of the 

Cinnamomum cassia as an anti-bacterial and an 

antioxidant and what it contains of effective groups. 

 

II. MATERIAL AND METHOD 
 

Sample collection   

Cinnamomum cassia bark was collected and 

purchased from the market of the city of Baghdad, after 

which it was washed with D.W, air dried and then 

ground into a powder. 
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Plant crude extract 

weighed 50 mg of powder and placed in 300 ml 

of water and placed on a low heat and after boiling for 

15 minutes, it was removed from the fire and cooled at 

room temperature and filtered by 0.4-micron filter 

papers under sterile conditions and left to dry at a 

temperature of 39 ° C (9). 

                

 

Figure 1: a- Weight 50 mg of plant bark powder, b- Measure the volume of 300 ml of distilled water

  

Figure 2: c-The extract while being heated over a low heat, d-Stir the extract to mix it, e-Filter the extract to get the 

filtrate. 

 

Detection of active groups using Fourier transforms 

infrared (FTIR) spectroscopy. 

Analysis (FTIR) of the aqueous extract was 

carried out using a FTIR-8400S device from 

SHIMADZU company, and this was done by taking a 

very small amount of the sample and crushing it well 

after adding potassium bromate salt to it in a ceramic 

slurry (Mortar) then We take the mixture and put it in a 

piston to obtain a disk of the substance KBr then the disk 

is placed in the place designated for the sample in the 
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device and then instructions are given to measure the 

model and within seconds the result appears and then 

takes the form Chart (10). 

Strains of bacteria 

The laboratory of biotechnology was supplied 

of more than one strain of bacteria (Proteus spp., 

Bacillus spp. Escherichia coli, Staphylococcus aureus, 

and Pseudomonas aeruginosa). 

Antioxidant Activity 

To assess the antioxidant activity, several 

concentrations of Cinnamomum cassia (80, 60, 40 g/ml) 

were studied. The absorbance at 517 nm was calculated 

using the method below (6). 

Antibacterial Activity 

E.coli, P. aeruginosa, Bacillus spp., Proetus 

sp., and Staph aureus were used to test the activity 

against Cinnamomum cassia bacteria. CFU 105ml was 

used to cultivate the bacterial cultures overnight. The 

antibacterial activity was measured using the disc 

diffusion technique. Muller Hinton agar plates were used 

to examine the test. To expand the inoculum on agar 

plates, a sterile Hi-media cotton swab was utilized. The 

plates were incubated at 37°C overnight, and the width 

of the inhibitory zone (mm) was measured after 24 

hours. All samples were examined three times. Solvent 

without plant extract was used as a control (11). 

 

III. RESULTS AND DISCUSSION 
 

Active (Beneficial) groups of the extract were 

determined by FTIR. Detection of effective aggregates 

using the FTIR device. This aspect aims to identify the 

products of Natural products and identification of the 

most important chemically active groups present in plant 

extract using FTIR technology. Effective aggregate was 

detected in the water extract Fault in infrared 

spectroscopy using FTIR technology, absorption array 

and position inference  with the active groups present in 

the bark of Cinnamomum cassia (cinnamon) plant The 

most important characteristic active groups that appeared 

in the boiled water extract are as follows: The O-H 

folded package is (3200-3650cm-1) and a mount back to 

H-C Appeared at position (2840-3000cm-1) and a folded 

band back to C=O at area (1641.47 cm-1) Also a folded 

bundle back to C=C at region (1518.03 cm-1) and a 

folded bundle back to C-O near (1000-1300 cm-1 ) And a 

curved beam belonging to the H-C also appeared in the 

area(1450.52cm-1) In table 1 and figure 3.   

 

Table 1: Infrared vibration frequencies of the effective groups of the study plants 

 

pack type 
The location of the appearance of 

the pack 
plant name 

O-H 3200-3650cm-1 

hot aqueous extract 

For the bark of Cinnamon cassia 

plant 

H-C 2840-3000cm-1 

C=O 1641.47 cm-1 

C=C 1518.03 cm-1 

C-O 1000-1300 cm-1 

H-C 1450.52cm-1 

 

 

Figure 3: Infrared vibration frequencies of the effective groups of the study plants Cinnamon cassia 
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Based on these aggregates that appeared during 

specific regions in the FTIR spectrum of the studied 

plants, it is according to It has been confirmed that these 

active groups are due to the compound cinnamaldehyde, 

which is the active substance. Which gives the taste 

Cinnamon cassia and smell, and also using HPLC, it was 

observed during the study that the extract contained a 

plant Studying Cinnamon cassia on alkaloids and 

saponins, which are anti-fungal and anti-bacterial agents 

The polarity of the solvent used in preparing the extract 

plays an significant role in determining the inhibitory 

activity of the extract (12)referred to the solubility of 

some of the active compounds in one of the extracts 

without their solubility in the other extracts It may affect 

the effectiveness of the extract. For example, it was 

noted during the study that the ethyl extract of Cinnamon 

cassia bark contained Alkaloids and saponins, which are 

anti-fungal and anti-bacterial agents compared to other 

extracts The aqueous extract contained, based on other 

research, for inference about the effective groups, which 

turned out to be from Carbohydrates, saponins, resins, 

tannins, and alkaloids using chemical detections (13). 

Antibacterial activity  

Table (2) shows that the hot aqueous extract of 

Cinnamon cassia bark had a high inhibitory activity 

against each of the bacteria used in the study in a 

different way. The effect of the hot aqueous extract of 

the plant ranged between inhibition zones with a 

diameter of 2 mm to 35 mm. The percentage of 

inhibition against bacilli at concentration 800µg/ml for a 

diameter of 35 mm, as shown in Figure 4 where the 

diameters of inhibition of extract from Bacillus spp. 

ranged from 2-15 mm, E. coli 21-30 mm, Proteus 10- 25 

mm, Staph bacteria from 21-29 mm. And this indicates 

the great effectiveness of the hot aqueous extract of the 

plant against bacterial isolates and its high behavior as 

an antibiotic and this agrees with (14, 15, 16). 

 

 

Figure 4: Antibacterial activity of Cinnamon cassia extract  on Concentration mg ml-1 
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Table 2. Antibacterial activity of Cinnamon cassia extract 

 

Microorganisms Control Concentration of extract 

  0.1% 0.05% 0.025% 

P. aeruginosa -------- 15mm 12mm 2mm 

S. aureus -------- 29mm 25mm 21mm 

E. coli -------- 30mm 25mm 21mm 

Bacillus sp.  -------- 35mm 25mm 15mm 

Proetus sp. -------- 25mm 19mm 10mm 

 

Test the inhibitory effect of some antibiotics against 

bacterial strains in the study 

Five types of antibiotic tablets (Amoxicillin, 

Gentamycin, Ampicillin, Erythromycin, Tetracycline) 

Tetracycline were taken and the inhibitory effect of these 

antibiotics on the bacteria used in this research was 

studied Five types of antibiotic tablets were taken and 

the inhibitory effect of these antibiotics on the bacteria 

used in this research was studied. 

The results were as shown in the table (3) that 

most of the bacteria in the study showed resistance to the 

antibiotics used, except for the antibiotic gentamycin, 

which had an inhibitory effect on S. aures bacteria with 

an inhibition diameter of 19 mm and on bacteria Proteus 

sp. with an inhibition diameter of 17 millimeter

Table 3: Effect of using antibiotics on bacterial isolates measured in milliliters 

 

Antibiotics S. aureus E. coli P. aeruginosa Proteus sp. Bacillus sp. 

Amoxicillin 

(AM 10 µg) 
S S S S S 

Gentamycin 

(GN 10 µg) 
19 S S 17 S 

Ampicillin 

(AM 10 µg) 
S S S S S 

Erythromycin  

(E 15 µg) 
S S S S S 

Tetracycline 

(TE 30 µg) 
S S S S S 

 

(S): Sensitive 

The extract's antibacterial activity is attributed 

to phytochemicals such as alkaloids, flavonoids, phenols, 

and tannins that affect bacteria (17). 

The inhibitory effect of aqueous extracts of 

cinnamon is due to the fact that it contains tannin, which 

contains some phenolic compounds such as gallic acid 

and tannic acid, which have a biological effect against 

many bacterial species due to the presence of hydroxyl 

groups. (OH) - which has the ability to form hydrogen 

bonds between the hydroxyl group of these compounds 

and water molecules in the bacterial cell, where water is 

90% by weight, which leads to disruption of the vital 

work of the bacterial cell (18). 

From the previous results we concluded two 

important things (the first) is the resistance of the 

bacterial species in this study to most of the antibiotics 

used, and this is an expected result due to the excessive 

and indiscriminate use of these antibiotics (19). Which  

 

may cause the emergence of resistant bacterial strains, 

and this is what was shown by the results of the study in 

addition to the negative effects and side effects of using 

these antibiotics on human health in the long term, 

which indicates the necessity of plant therapy. 

Preparations that do not contain added chemicals, which 

have the same therapeutic effect and (secondly) the 

remarkable superiority of the hot aqueous extract of 

cinnamon in its inhibitory activity of the bacterial strains 

in this study compared to the antibiotics used because 

they contain the active natural compounds mentioned 

previously. Here the importance of plant extracts 

emerges as an effective therapeutic alternative for its 

effective ability to eliminate some pathogens. 

 

Antioxidant activity  

The DPPH was found to be proportional to the 

increase in concentration. The concentrations of 40,60, 

and 80 µg/ml in figure5. gave the free radicals 50.40, 

58.40, and 78.49. 



 

 100 This work is under Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License. 

 

ISSN: 2349-8889  

Volume-8, Issue-6 (November 2021) 

 

https://doi.org/10.31033/ijrasb.8.6.16 

 

 

International Journal for Research in 

Applied Sciences and Biotechnology 

www.ijrasb.com 

 

Figure 5: Antioxidant activity of Cinnamomum cassia Bark by DPPH. 
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