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abstract

Food	 is	 one	 of	 the	 best	 media	 for	 the	 microorganism	 to	 live	 and	 grow.	 Therefore,	 food	 is	 often	 broken	 because	 it	 has	 been	
contaminated	by	the	microorganism.	In	industry	country,	approximately	30%	of	population	infected	by	food	borne	disease.	Food	borne	
disease	is	caused	of	phatogen	bacteria		food	borne.	Staphylococus	aureus	is	a	kind	of	bacteria	that	can	make	food	rotten	and	also	it	is	
a	phatogen	bacteria	cause	food	born	disease,	no	forming	spora,	positive	gram	bacteria	and	the	food	substance	which	is	contaminated	
by	Staphylococus	aureus	will	cause	poisoned	becaused	of	enterotoxin	which	is	heat	resisting.	Essential	oil	is	antimicrobial	and	anti	
bacterial	that	the	most	effective,	it	can	inhibit	the	growing	of	microba	and	bacteria.	One	of	the	example	of	essential	oil		is	Cinnamon.sp	
oil.	Cinnamon	oil	is	antimcroba	agent	for	bacteri	and	fungi	because	it	contain	cynammyldehyde	and	cynammyl	alcohol	and	also	eugenol.	
The	aim	of	this	study	is	to	understand	the	antimcrobacterial	potential	of	cynammyldehyde	from	cinnamon	extract	to	Staphylococus	
aureus.	This	study	is	laboratory	experimantal	research.	Essential	oil	from	Cinnamon	by	destilation,	then	redistilation	was	done	to	
get	cynammyldehyde	from	cinnamon.	Cynammyldehyde	was	tested	to	Staphylococus	aureus.	Test	method		was	done	as	dilution	in	the	
form.	From	this	result,	it	show	that	cynammyldehide	from	cinnamon	extract	has	ability	in	inhibit	the	Staphylococus	aureus	growth.	
We	can	conclude	that	Cynammaldehyde	from	cinnamon	extract	has	antibacterial	effect	especially	for	positive	gram	bacteria	that	is	
Staphylococcus	aureus.	The	optimum	inhibiting	effort	is	0.09%.
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introduction

Food is one of the medium for bacteria growth 
so it can break due to microorganism contamination. 
Microorganism can breaks components in the food into 
simpler compounds. It will changes, decomposition both 
nutrition and organoleptic.1

More than two million people dead because of food	
borne	disease. Food	borne	disease	caused by pathogenic 
bacteria of food	borne. So, it need aan alternative method 
which eliminate pathogenic bacteria of food	borne	disease.1 
Staphylococcus	aureus	is the kind of decaying food bacteria 
which pathogenic bacteria of food	 borne	 disease, not 
producing spore, Gram positive bacteria and contaminant 
from it can be toxic because of enterotoksin.2

Preservation food is one of the ways to prevent food 
which contaminated. One of the kind of preservation food 

is using synthetic materials likes boraks.3 Boraks is used 
by people but it has toxicity which danger if consume for 
along day. Recently, formalin and boraks are agent which 
have high reactivity so they can reacts with macromolekul 
on body system. Consuming formalin continuously can 
effet cancer. Preservation substances which can use is 
antimicroba and antibacterial substances.4,5

Essential oil is the effective antimicroba and antibacterial 
which can inhibit bacteri and microba growth. One of the 
kind of essential oil is cinnamon oil. Cinnamon oil is 
antimicroba to bacteria and fungi,6 because they have 
cynammyldehyde, cynammyl alcohol and eugenol,7 so 
cinnamon oil can inhibit pathogenic food borne bacteria 
growth.8 In industrial country find about 30% population 
suspect food borne disease. So it need a new method to 
decrease and eliminate pathogenic bacteria cause of food 
borne disease.1
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Laboratory experiment needed to determine the 
concentration of cynammyldehyde can optimally inhibit	
Staphylococcus	 aureus bacteria growth. The researches 
want cynammyldehyde of cinnamon extract can use as 
antibacterial to keep food quality and it can realize to 
society. Natural preservation of cynammyldehyde is safe 
to consume if in appropriate dose.

method and materials

Materials
This experiment is laboratory experimental to prove the 

ability antibacterial cynammyldehyde of cinnamon extract 
to standard laboratory bacteria such as Staphylococcus	
aureus. Using laboratory tools such as micropipette, 
petridisc, test tube, test tube rack, spectrophotometer, 
incubator, brender, and standard oase. The materials are 
Brain Hearth Infusion, Muller Hinton, aquades steril, 
Sinamat aldehid, and DMSO.

Bacterial test
Bacterial test is standard bacteri which sensitive to 

standard therapy. Bacteria found in microbiologi laboratory 
Medicine Faculty Airlangga University.

producing Extract
The material is cynammyldehyde of cinnamon extract. 

Firstly, determine cinnamon which has thickness about 
1,5 mm, long about 1 m and good smell if it broken. After 
that, wash and dry to produce extract. Producing extract in 
Research Institute for Industrial Research and Standards 
Surabaya. Do steam destilation process to get esential oil 
from cinamon. The cinnamon size is reduced about ± 2 cm 
by 5 kg, and cinnamon was processed with a tool distiller so 
it can result essential oil about 5 ml. Next Essential Oil is the 
next process is Redestilation Oil Bath Process to separate 
the content of eugenol and cynammyldehyde contained in 
the essential oil. Bath Oil Redestilation Process is performed 
to obtain names of cynammyldehyde of 3 ml. The oil lab 
tested to know the size of the content of cynammyldehyde. 
In the oil we found water content of 0.03%, cinnamic names 
of aldehydes 72.86% 18.78% and eugenol. This will be the 
basis of dilution of cynammyldehyde, which will be tested 
to Staphylococcus	aureus.

preparation of Bacteria test
Bacteria prepared by creating suspense in accordance 

with the methods of microbiology laboratory. Bacteria 
grown in BHI liquid medium, then turbidity adjusted to Mc 
Farland turbidity standard 0.5 (1 ×× 108 CFU / ml) and then 
diluted to concentrations of bacteria 1 × 106 CFU/ml.

dilution test Materials
Then performed a serial dilution: 0.18%, 0:14%, 

0.10%, 0.06%, 0.02% and then added bacterial suspension 
with an equal volume of 1 ml so that the concentration is 

half that of the original, which is 0.09%, 0.07%, 0.05%, 
0.03 %, and 0.01%.

determining the activity test solution 
Concentrations that have been given the suspense 

of bacteria were incubated for 24 hours at 37°C. 
Furthermore, all media were incubated for 24 hours grown 
on Muller Hinton for 24 hours at a 37° C to determine 
the number of colonies that are still growing. And media 
that have been incubated the absorbance values   read 
using a spectrophotometer at a wavelength of 600nm to 
determine the percentage of inhibition, respectively - each 
concentration. Using the formula:9 

% inhibition = [(abs control–abs sample)/abs control] × 100%

Then count of the colony. Each bacterial test was done 
5 times. The independent variables in this study were from 
the names of cynammyldehyde from cinnamon extract 
that had been serially diluted in several concentrations. 
Meanwhile, as the dependent variable is the presence 
of bacterial growth. Data analysis was performed by 
descriptive statistical One Way ANOVA after the data 
obtained from 5 times repetition of the Staphylococcus	
aureus	bacteria (gram positive).

results and discussion

results and characterization of Materials
Experiments with 5 times the repetition in the 

concentration of 0.01%, 0.03%, 0.05%, 0.07%, 0.09% 
obtained by the addition of 0.18%, 0.14%. 0.10% 0.06% 
0.02% with each of the levels provided and 1 ml of 1 × 106 
of Staphylococus aureus bacteria cfu/ml. After incubated 
for 24 hours and counting the number of bacteria with the 
spectrophotometer giving the following results.

figure 1. Graph of percentage inhibition

Then, to know the number of bacteria that live at each 
concentration in every experiment performed with bacterial 
cultures growing on Muller Hinton solid medium. One plate 
media in each experiment were divided into 4 sections, 
and each part drops 50 μl droplets of liquid medium with 
concentration of 0.01%, 0.03%, 0.05%, 0.07%, and 0.09%. 
After planting, each plate were incubated in an incubator for 
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24 hours to determine colony growth on each plate section. 
These calculations show the following results. 

table 1. Colony count results

Concentrarion of
cynammyldehyde

Number of Research

1 2 3 4 5
Control + ∞ ∞ ∞ ∞ ∞
0.01 % ∞ ∞ ∞ ∞ ∞
0.03 % ∞ ∞ ∞ ∞ ∞
0.05 % ∞ ∞ ∞ ∞ ∞
0.07 % � 15 8 18 27
0.09 % 4 8 5 10 0

Statistical analysis using one-way annova produces 
data that has been attached. In descriptive tests 0.01% 
concentration, the average value is 17.04%, the minimum 
value is 5.2%, and 27% for the maximum value. For 
concentration of 0.03%, the average value is 28.12%, 1.7% 
is the minimum value and the maximum value is 58.8%. 
For concentration of 0.05%, the average value is 36.56%, 
29% is the minimum value, and the maximum value is 59%. 
For concentration of 0.07%, the average value is 78.8%, 
41% is the minimum value, and the maximum value is 
99.4%. For concentrations of 0.09% has an average rating 
of 98.0%, 95% is the minimum value, and the maximum 
value is 100%. It can be concluded that the highest 
inhibition at a concentration of 0 : 09% and the lowest at 
0.01% concentration.

In the test for homogenity of variances obtained value 
of significance of the 0.00 (0.00 < 0.05 (α)). This results 
indicate that there are differences of the variance of the 
inhibition for each concentration. In Annova test showed 
that the value of F test is 18.945 and P value is 0.00 < 0.05 
(α), it shows that H1 is accepted which means that there is 
an average difference of inhibition for each concentration. 
In the post hoc test, it prove that there is a difference 
between the concentration of 0.01% with concentration of 
0.07%, and 0.09%. For the concentration of 0.03%, there 
is a difference with the concentration of 0.07%, and 0.09%. 
At a concentration of 0.05%, there is a difference with the 
concentration of 0.09%.

the activity of cynammyldehyde against staphylococcus 
aureus

The results showed that cynammyldehyde from extracts 
of cinnamon can inhibit the growth of Staphylococcus	
aureus. This would have been due to a chemical 
compound as cynammyldehyde, eugenol, and alcohol 
in the extract of cynnamon, especially the compound 
of cynammyldehyde.  That compounds as the active 
ingredient, which can inhibit growth of Staphylococcus	
aureus. It inhibited the growth of bacteria or bacterial death 
by an antibacterial agent can be caused by inhibition of the 
synthesis of cell walls, the inhibition of the cell membrane 

function, inhibition of protein synthesis, or inhibition of the 
synthesis of nucleic acids.10

Cynammyldehyde from cinnamon extract has the 
potential to inhibit cell wall synthesis. This is based on the 
content of cynammyldehyde that is aldehyde compounds.11 
Potential cynammyldehyde from cinnamon extract inhibits 
Staphylococcus	aureus by cell wall protein agglomerate, 
so that the cell wall can not functionate anymore. 
Staphylococcus	 aureus is a gram-positive bacteria.The 
cell wall of Gram-positive bacteria consist of a very thick 
peptidoglycan that provides rigidity to maintain the integrity 
of the cell. Bacterial cell wall assembly process begins with 
the formation of peptide chains that will form the cross 
bridge peptide chains that incorporate glican chains from 
peptidoglycan to the another chain leading to complete cell 
wall assembly. If there is damage to the cell walls or any 
obstacles in its formation can occur in bacterial cell lytic 
which makes the bacteria lost the ability to form colonies, 
and it will cause bacterial cell death.

In Staphylococcus	aureus, the delivery of antimicrobial 
can inhibit cell wall assembly and cause generate merger 
glican chain is not connected to cross the cell wall 
peptidoglycan, being weak structures and cause death 
of bacteria. Any compound that blocks any step in the 
synthesis of peptidoglycan will cause bacterial cell wall 
is weakened and cell lysis.10 Bacterial cell lysis does not 
work anymore because the cell wall that maintains shape 
and protects the bacteria that have a high osmotic pressure.	
Staphylococcus	aureus is a gram-positive bacteria that have 
an osmotic pressure in 3–5 times larger than gram-negative 
bacteria, making them more susceptible to lysis.10 Without a 
cell wall, bacteria can not survive against outside influence 
and soon die.12

Therefore, the lysis of bacteria suspected of interference 
or inhibition of cell wall Assembly and lysis of the cell wall 
can explain the bacteriostatic effect of cynammyldehyde 
of extract of cinnamon. The use of the concentration of 
cynammyldehyde of different extracts of cinnamon to give 
different levels of influence in the growth of Staphylococcus	
aureus. At a concentration of 0.07% and 0.09% there 
are colonies of bacteria which grow, but less in number 
in comparison with the cultivated in a concentration of 
0.01%, 0.03%, 0.05% and the positive control group. 
Bacterial growth was really inhibited at the concentrations 
of extract of 0.07% and 0.09%. All indicated that higher 
concentrations of extract of cinnamon the growth of the 
bacteria Staphylococcus	 aureus increasingly hampered 
because the active ingredient in the test solution.

Therefore, this study found that treatment with the 
potential to inhibit the growth of the bacteria Staphylococcus	
aureus is the initial concentration of 0.07%. In other 
words, the lowest concentration to inhibit the total growth 
of Staphylococcus	 aureus is a 0.07%, and the optimal 
concentrations have the potential to inhibit the growth of 
the bacteria Staphylococcus	aureus is 0.09%.



��Winias, et al.: Effect of Cynammyldehyde from Cinnamon Extract

acknowledgements

Thanks to Dr. Retno Pudji Rahayu, drg., M. Kes as 
mentors who has provided us a lot of valuable direction 
and guidance. Sudarmawan , drg.,M.Kes, who has shared 
his research experience, the Institute Tropical Disease C
enter, Microbiology Laboratory in Dentistry Faculty of 
Airlangga University, and Institute for Research and Stan
dardization Surabaya Industry, that given us the opportuni
ty to conduct research and thanks to friends and also those  
who have helped us both morally and materially to the 
completion of this research.

references

 1. Iraj Rasooli, 2007. Food Preservation – A biopreservative Approach. 
Food global science book. pp. 111–13�.

 2. Palmer, SA., Stewart J., Fyfe, L. 1998. Antimikrobial	properties	of	
plant	essential	oils	and	essences	againts	five	important	food-borne	
pathogen. Letters Appl. Microbiol. 26: 118–122.

 3. Eyyup Rencuzogullari. 2000.	 The	 Cytogenic	 Effects	 of	 sodium	
metabissulfite,	a	Food	Preservative	in	Root	Tip	Cells	of	Allium	cepa	
L. J. Biol. 25. pp. 361–370.

 4. Martina, Restuati. 2008. Perbandingan Chitosan kulit udang dan 
kulit kepiting dalam menghambat pertumbuhan kapang Aspergillus 
flavus. Universitas Lampung. Hlm. 582–289.

 5. �orlina, S. et al. 2009. The health risk of formaldehyde to human 
beings. American journal of pharmacology and toxicology. 4(3): 
98–10�.

 6. Bulleran, I,A.,F.Y. Lien and Seir. 1997. Inhibition of crowd 
andaflatoxin protection cinnamon and clove oil. Cinnamomy and 
eugeno Y. Fd Sei . 42. pp. 1107–1109.

 7. Herwita, Idris. 2007. The impact Cinnamon Bio-Insecticide to the 
insect biologic aspect Epilachum varivestis, Mulsant. Jurnal akta 
Agrosia. 1. pp. 99–105.

 8. Puanpronpitag, et	al.	2009. Antimicrobial	properties	of	Cinnamomum	
verum	Aqueous	Extract. Assian Journal of Biological Science. 2(2)  
pp. 49–53.

 9. Chang, Tzen Sang and Tsair Bon Yen. 2006. Synergisitic	effects	of	
cinnamaldehyde	in	combination	with	eugenol	against	wood	decay	
fungi. Bioresource Technology xxx (2006) xxx–xxx.

10. Jawetz E, Melnick �E, and Adelberg CA. 2001. Mikrobiologi 
kedokteran. Edisi I. Diterjemahkan oleh Penerjemah �agian 
Mikrobiologi Fakultas Kedokteran Universitas Airlangga. Salemba 
Medika, Surabaya. 

11. Harborne J�. 1987. Metode Fitokimia. Penuntun Cara Modern 
Menganalisis Tumbuhan. Diterjemahkan oleh Padmawinata K & 
Soediro. Penerbit IT�, �andung.

12. Morin R� & �orman M. 1995. Kimia dan Biologi Antibiotik 
b-Lactam (Chemistry and Biology of β-Lactam Antibiotics). Edisi III. 
Diterjemahkan oleh Mulyani S. IKIP Semarang Press, Semarang.




