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Abstract: This study aims to determine the antibacterial properties of liquid smoke cinnamon obtained from the 

purification and concentration of different liquid smoke. This study was carried out experimentally using a 

factorial experiment in a completely randomized design of 8 (eight) treatment purification with 7 (seven) the 

concentration of liquid smoke with 3 replicates in order to obtain 168 experimental units. The treatment of liquid 

smoke purification include purification by distillation temperature of 100 ± 10 ° C; purification by distillation 

temperature of 140 ± 10 ° C; purification using activated charcoal, purification using activated charcoal and zeolite 

mixture (50:50), purification by decantation for 1 day, 2 days and decantation 3 days. Treatment of liquid smoke 

concentration includes 0 ppm, 1 ppm, 10 ppm, 100 ppm, 500 ppm, 1000 ppm and 1500 ppm. Variables observed 

consisted of antibacterial properties such as measuring the diameter of the inhibition (DDH) to the microbe E. coli. 

The results showed the test results of variance showed that differences in the way of purification provides 

significant effect on inhibition as well as in different concentrations of liquid smoke while the combination 

treatment of purification with the concentration of liquid smoke no significant effect (P> 0.05) to the diameter of 

the inhibition. The diameter of inhibition in the treatment of liquid smoke purification of the E. coli bacteria is 

indicated by decantation liquid smoke purification treatment for 3 days amounted to 34.129 mm / ppb with a 

regression equation y = 1.1971 x + 16.014 and the value of r2 = 0.221. Furthermore, the diameter of the largest 

inhibition in the treatment of liquid smoke concentration cinnamon on E. coli bacteria is shown by the treatment of 

1500 ppm of 44.08 mm / ppb with a regression equation Y = 0.0407 x + 3.299 and the value of r2 = 0.9958. Based on 

the antibacterial properties of the combination treatment purification by decantation three days with liquid smoke 

concentration of 1500 ppm produced the largest diameter of the inhibition of 94.723 ppb.mm. 
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1.  INTRODUCTION 

Cinnamon (Cinnamomum burmannii) is one of the traditional medicinal plants that have been studied useful ness long 

ago. Cinnamon can be used to cure canker sores, cough medicine, shortness of breath, stomach pain, diarrhea, flatulence, 

rheumatism, warm the stomach and as an anti-cancer [1]. The active compound responsible for the anti-cancer activity in 

cinnamon allegedly was active substance sinamaldehid [2]. 

Antibacterial agent is a compound that can kill or inhibit the growth of microorganisms. An antibacterial substance that 

has an activity of inhibiting (bacteriostatic) or kill the microbes (bakteriosida), particularly harmful microbe’s humans [3] 

Microbes are a microscopic organism which among others consists of bacteria, fungi and viruses (4). In interaction with 

humans, there are microbes that are harmful. Examples of pathogenic bacteria Escherichia coli and coliform group of 

bacteria can cause gastrointestinal disease [4]. 
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One of the efforts to fight the microbe is to use a liquid smoke that has antagonist properties (antimicrobial) as a bully or 

inhibiting the metabolism of other microbes. Liquid smoke that has antimicrobial capabilities can produce antimicrobial 

compounds. Antimicrobial compounds produced by liquid smoke such as phenols, carbonyls are compounds that are 

inhibiting the growth of bacteria. For self-defense and competition with other microbes in getting nutrition, habitat, 

oxygen, light and others The antimicrobial compounds can be classified as an antibacterial or antifungal [5]. 

Based on the research results [6] that the liquid smoke coconut shell bakeries capable of inhibiting the growth of 

Escherichia coli and Staphylococcus aureus. [7] also conducted research vinegar softwood, acacia and rubber for food 

products as a preservative fish, globe fish and catfish with a concentration of 10% can preserve fish for two 

months. Escherichia coli is one of the main species of gram-negative bacteria. Generally can cause various diseases when 

it goes into other organs or tissues. Escherichia coli bacteria can cause pneumonia, endocarditis, an infection of the 

wounds and abscesses in various organs. Rod-shaped bacteria is the main occupant of organisms in the colon, 

komensalisme live in the human body and is thought to play a role in the formation of vitamin K is important for blood 

clotting [8]. 

All kinds of wood distillate containing compounds that can be extracted as phenol derivatives which can inhibit the 

growth of microbes Liquid smoke of wood used as a preservative because of the similarity of chemical components 

contained in the distillate timber certain kinds of preservatives, where that act as preservatives is phenol and its 

derivatives. Efforts to provide added value from waste crop plantations that are still yet to receive optimal treatment such 

as cinnamon in the province of West Sumatra. Problems cinnamon liquid smoke produced still contain toxins that need 

their refining activities, in addition to the concentration also influential. To see the effectiveness of liquid smoke as a 

preservative then needs to be seen antibacterial properties. Based on the problem before it is necessary to do research on 

liquid smoke that has been purified cinnamon combined with the concentration of the antibacterial properties of 

Escherichia coli. The purpose of this study to determine the antibacterial properties of Escherichia coli from a 

combination of liquid smoke purification treatment with different concentrations of liquid smoke. 

2.  MATERIALS AND METHODS 

Tools and instruments used in this study include tools laboratory glassware, test tube rack, aluminum foil, paper filter 

evaporator, vortex, desiccator, hot plate, aerator, oven. analytical scales, blenders, label paper, rulers, pencils, aluminum 

foil, plastic, filter paper, cotton, erlenmeyer flask, becker glass, measuring cups, funnels, test tubes, rod stirrer, pipette, 

glass bottles, bottle weighing, measuring cups , oven, glassware commonly used in the microbiology laboratory, a set of 

rotary vacuum evaporator, volume pipettes, micro-pipettes, ose, tweezers, perforator, autoclaves, and scales. and 1 set 

maker laboratory-scale liquid smoke [9]. 

Materials and chemical reagents used in this study is a waste of cinnamon that has taken the outer skin is obtained from 

the farmers cinnamon in Tanah Datar. distilled water, methanol, Nutrient Agar (NA) Nutrient Broth (NB), Escherichia 

coli ATCC 11778, KCl, milk, sugar and  NaCl solution. 

3.  IMPLEMENTATION RESEARCH 

Research methods: 

This study was carried out experimentally using a factorial experiment in a completely randomized design of 8 (eight) 

treatment purification with 7 (seven) the concentration of liquid smoke with 3 replicates in order to obtain 168 

experimental units. The treatment of liquid smoke purification include purification by distillation temperature of 100 ± 10 

° C; purification by distillation temperature of 140 ± 10°C; purification using activated charcoal, purification using 

activated charcoal and zeolite mixture (50:50), purification by decantation for 1 day, 2 days and decantation decantation 3 

days. Treatment concentration of liquid smoke includes 0 ppm, 1 ppm, 10 ppm, 100 ppm, 500 ppm, 1000 ppm and 1500 

ppm The data were analyzed by analysis of variance on the real level of 5%, if significantly different followed by Tukey's 

test at the significance level of 5 percent [10]. 

Implementation research: 

Liquid smoke purification is done on raw materials cinnamon with pyrolysis temperature of 400 ± 10 ° C for standard 

sign issued by [11] and the toxicity of benzo (e) pirennya lower than the second most other raw materials. Activity 

purification performed on liquid smoke cinnamon on pyrolysis 400oC silenced once 1 week to precipitate Tar, after 

standing for 1 week followed by administration of the treatment purification by distillation at a temperature of 100 ± 10 ° 

C and 140 ± 10 ° C for 1 hour, filtering (absorption) using activated charcoal, activated charcoal mixture with zeolite 

(50:50) and zeolite and precipitation for 1,2 and 3 days. The stages of work carried out as follows: 
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a. Distillation: 

In the process of distillation: a sample of liquid smoke cinnamon result of pyrolysis at temperatures of 400°C as much as 

100 ml put in a distillation flask where the container where the distillation flask using oil as a good conductor of heat and 

kept heated using an electric heater. The distillation process is done when the temperature of the heating medium (oil) is 

already showing the desired temperature appropriate treatment that 100oC and 140oC. Interest distillation to take all 

factions and is set at a temperature of 100 
o
Cdan suhu140

o
C. At each temperature treatment made three replications. 

Temperatures shown are the temperature of liquid smoke in the distillation flask. The steam is formed and into the coolant 

pipe behind (condenser) and the distillate is collected in a flask. In this purification process is obtained quality liquid 

smoke II quality. Liquid smoke results measured results further purification antibacterial properties. 

b. Filtering (adsorption) using activated charcoal, mix AA + zeolite and zeolite: 

Liquid smoke cinnamon result of the pyrolysis temperature of 400°C as much as 100 ml of activated carbon mixed with 

as much as 3.5% [12] conducted using the next funnel was shaken and allowed to stand for 15 minutes. The same 

activities carried on zeolite materials and a mixture of both ready-made, after settling 15 minutes filtered through 

Whatman filter paper No. 42. The result of the purification was done subsequently repeated 3 times and measured its 

antibacterial properties. 

c. Precipitation: 

Liquid smoke prepared cinnamon in a measuring cup of 100 ml each were then deposited / decantation for 1, 2 and 3 days 

is done with three replications. This treatment refers to the results of research [13]. We then measured the antibacterial 

properties. 

d.Uji antibacterial using Kirby-Bauer disc [14], [15]. Includes the following stages: 

1.  Sterilization Equipment and Materials: 

Sterilization is done in a manner appropriate to each tool. The tools will be washed and sterilized before dikerigkan first. 

Test tubes, beakers, erlenmeyer covered her mouth with cotton. Furthermore, in autoklap sterilized at a temperature of 

121 oC. for 15 minutes. Penset, flumber ose needle sterilized with the Bunsen flame. Microbiological test work performed 

aseptically in a laminar air flow (LAF) previously sterilized with UV light and sprayed with 70% alcohol. Sterilization is 

done 2 hours before work and after work therein. 

2.  Making Media growth: 

 - Nutrient Agar (NA). Weighed 23 grams NA (nutrient agar) and diluted with 1 liter of distilled water and heated until 

everything was dissolved then sterilized in an autoclave at 121°C for 15 min at a pressure of 1 atm [16]. The composition 

of nutrient agar (g / l): meat extracts 1%, peptone 1%, and that 1.5% [17]. 

 - Nutrient Broth (NB). Weighed 8 grams of NB and diluted with 1 liter of distilled water and heated until everything was 

dissolved then inserted into erlenmeyer, then sterilized in an autoclave at 121°C for 15 min at a pressure of 1 atm [18]. 

The composition of nutrient broth (g / l): lab LEMCO powder 1%, 2% yeast extract, peptone 5% and 5% NaCl. 

3.  Making test solution: 

In determining the highest activity of liquid smoke is the result of a combination treatment of the raw material (coconut 

fiber, coconut shell and cinnamon) with temperature pyrolysis different (temperature of 100 ± 10 ° C; 200 ± 10 ° C; 300 ± 

10 ° C; and 400 ± 10 ° C) at a concentration of smoke cait that different (0 ppm, 1 ppm 10 ppm, 100 ppm, 500 ppm, 1000 

ppm and 1500 ppm. 

4. Breeding Bacteria Test: 

Test bacteria inoculated into 5 ml of nutrient agar slant using a sterile needle ose by way of scraping E.Coli. ATCC 11778 

at the end of the needle ose media to slant nutrient agar, then incubated at 37 ° C subs 18-24 hours. 

5.  Preparation of the bacterial suspension: 

Pure bacterial culture results from nurtrient agar (NA) tilted after diinokolasikan aged 18-24 hours at 37 ° C was 

inoculated 1 Ose in 10 ml. Nutrient Broth (NB) and subsequently diinkuasi at 37 ° C for 18-24 hours. After that the 

turbidity synchronized with a solution of 0.5 Me. Farland or proportional to the number of bacteria 1 x 108 CFU / ml 

(CFU: Colony Forming Unit) or 250-300 colonies on solid media. Furthermore, to obtain bacterial suspension containing 

106 CFU / ml, is by taking 1 ml (from the tube containing 108 CFU / ml) was mixed with 9 ml of sterile 0.9% NaCl. Then 

we will get a bacterial suspension with a density of 107 CFU / ml. followed again by taking 1 ml again (from the tube 

containing 107 CFU / ml) to be mixed with 9 ml of sodium broth to obtain a suspension with a density of 106 CFU / ml 

[19], [20], [21]. 
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6.  Identifikasi bacteria with gram stain: 

    A total of one loop of bacteria on nutrient agar slant is fixed on a clean microscope slide. Spread of bacteria is added with 

gentian violet in a state of excess, then allowed one minute. Excess dye and then disposed of the slide is rinsed with 

running water. Mixture dried over fire spritus. After drying excess Lugol preparations added to the surface and allowed to 

stand for 1 minute. After 1 minute preparations in the rinse with water mengalir.Preparat rinsed with 90% alcohol until all 

the dye washed out and then washed with running water. Mixture flame dried over spritus. After drying excess safranin 

preparations added to the surface and allowed to stand for 45 seconds. Mixture washed with water and dried. Mixture 

added 1 drop of immersion oil and observed using Olympus CX21 microscope with magnification of 100 times [22] [23]. 

7.   Testing for antibacterial activity by disc diffusion method: 

     Antibacterial activity test using methods that with the discs. Silender discs used sterile diameter of 7 mm. NA sterile 

liquid medium that is poured aseptically 20 ml in 9 cm diameter petri dish sterile until uniform, then allowed to freeze. 

Furthermore, the suspension of bacteria E Coli which has been standardized turbidity, dipped sterile cotton stick, wait a 

minute so that the liquid to seep into the cotton. Then stick lifted and squeezed by emphasizing a stick on the inner tube 

wall while playing around. Digore-scratched cotton sticks to the surface of media NA until the entire surface of the media 

closely covered with scratches. Media NA left for 5-15 minutes so that suspense bacteria seep into the agar. Then 100 mL 

of liquid smoke solution with a concentration of 0 ppm, 1 ppm, 10 ppm, 100 ppm, 500 ppm, 1000 ppm and 1500 ppm 

silender dropped on the discs. Incubated at 37 ° C for 18-24 hours, after incubated antibacterial happens is determined by 

measuring the diameter of inhibitory regions (DDH) growth using calipers. [24], [18,] [25]. 

Experimental design: 

The study was conducted using a completely randomized design (CRD) factorial 8 X 7 with 3 replicates in order to obtain 

186 experimental units. A factor is a way of purification that consists of 8 (eight) treatment (purification distillation 

temperature of 100oC, 140
o
C temperature distillation, purification activated charcoal, activated charcoal with zeolite 

(50:50), zeolite, purification precipitation 1 day, 2 days and 3 days) and factor B is the concentration asapcair consists of 7 

(seven) of liquid smoke concentration is 0 ppb, 1 ppb, 10 ppb, 100 ppb, 500 ppb, 1000 ppb and 1500 ppb. Parameters 

measured were measuring the diameter of the wells formed by the treatment given. Furthermore, the data were analyzed 

by the analysts of variance 5%, significantly different if followed by Tukey's test 5% [26]. 

4.  RESULTS AND DISCUSSION 

Antibacterial test using agar diffusion method: 

a. Impact purification liquid smoke cinnamon against Inhibitory Power Diameter (DDH mm / ppb) Antibacterial 

E. Coli: 

In the test results of variance showed that differences in the way of purification provides significant effect on inhibition as 

well as in different concentrations while the combination treatment purification method with liquid smoke concentration 

no significant effect (P> 0.05) to the diameter of the inhibition. The results of antibacterial activity test liquid smoke 

cinnamon purified in different ways against E. coli bacteria can be seen in Table 1 below. 

Table.1: Summary of average antibacterial liquid smoke cinnamon in a manner different purification of the E. coli 

bacteria by a method that diffusion. 

Purification liquid smoke 
Diameter inhibition 

(mm/ppb) 
Regresi equation 

1. Destillation 100 ±10
o
C 16.373 ± 8.5 bc y = 1,1971 x+16,014 

r
2
 =  0,221 2. Destillation 140 ±10

o
C 20.41 ± 9.6 bc 

3. Activated charcoal filtering (AA) : 3,5% 26.055 ± 10.1 ab 

4   Activated charcoal filtering (AA) + Zeolit (Z)  

    comparison 50:50 as much us 3,5% 

19.924 ± 7.7  bc 

5.  Zeolit (Z) filtering : 3,5% 13.831 ± 9.8  c 

6. The deposition for 1 day 19.924 ± 7.7 bc 

7. The deposition for 2 day  20.56 ± 8.7 bc 

8. The deposition for 3 day 34.129 ± 10.7  a 

* Different superscript letters in columns averaging showed significant difference (P <0.05) 
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Based on data from Table 1 that purification by precipitation for 3 days giving a figure inhibition of the largest diameter 

of 34.129 mm / ppb while the smallest diameter of inhibition contained in filtration purification treatment using zeolite 

This means the decantation treatment for 3 days to have the greatest ability to inhibit the growth of bacteria compared 

with other purification. According to [27] suggests the antibacterial strength determination are as follows: diameter of 20 

mm or more barrier means very strong, 10-20 mm diameter barrier means strong, medium and 5-10 mm mean diameter of 

5 mm or less barriers mean weak. This means purification with activated charcoal, deposition for 2 days and 3 days have 

anti-bacterial strength is very strong, while the purification others have strong antibacterial powers. 

Based on the regression equation y = 1,1971x + 16.014 R2 = 0.221 was obtained. This means that the purification method 

does not show a strong relationship (weak) to the diameter of the inhibition (DDH) E.Coli. The antimicrobial activity 

typically involves complex mechanisms such as inhibition of cell wall synthesis, cell membranes, nucleic acid and protein 

and nucleic acid metabolism inhibition [28]. Furthermore, the antibacterial activity of plant extracts venom can be 

attributed not only to a single bioactive principle but also on the reaction with other compounds [29]. Some 

phytochemicals have been studied have a specific activity. The chemical structures of the antimicrobial agent found in 

higher plants usually have secondary metabolites such as flavonoids [30], terpens [31], terpenoids [32], [33] and phenolic 

acids [34]. 

b. Pengaruh concentration of liquid smoke cinnamon against Inhibitory Power Diameter (DDH mm / ppb) 

Antibacterial E. Coli: 

The results of antibacterial activity test liquid smoke cinnamon with different concentrations of liquid smoke to the E. coli 

bacteria can be seen in table 2 below. 

Table.2: Activities average antibacterial liquid smoke cinnamon with different concentrations of liquid smoke to 

the bacteria E. coli with that diffusion method. 

Liquid Smoke Consentration 
Diameter inhibition 

(mm/ppb) 
Regresi equation 

1.  0 ppm 0  ± 0 d Y = 0.0407 x + 3,299 

R2 = 0,9958 2.  1 ppm 3.93 ± 6.8 d 

3. 10 ppm 4.90 ± 6.8 d 

4. 100 ppm 9.03 ± 7.5 d 

5. 500 ppm 23.42 ± 10.3 c 

6. 1000 ppm 44.45 ± 15.4  b 

7. 1500 ppm 64.08 ± 17.2  a 

* Different superscript letters in columns averaging showed significant difference (P <0.05) 

Based on data from Table 2 shows the concentration of 1500 ppm liquid smoke showed the greatest inhibition diameter of 

64.08 mm / ppb. This means that at a concentration of 1500 ppm liquid smoke showed strong capability in inhibiting the 

development of E. coli bacteria. This is presumably due to the concentration of the concentration of liquid smoke that has 

the capability of doing menghambatan effective against E. coli bacterial growth. According to [27] suggests the 

determination of antibacterial strength at different concentrations of liquid smoke to the above data ranging 1-100 ppm 

concentration of liquid smoke are categorized as moderate antibacterial strength, while the liquid smoke concentration 

500-1500 ppm has antibacterial strength is strong enough. 

Based on the regression equation Y = 0.0407 x + 3,299 with a value of R2 = 0.9958. This suggests that the difference in 

the concentration of liquid smoke has a strong relationship to the diameter of the inhibition (DDH) E.Coli .. It is alleged 

by the higher concentration of liquid smoke means conditions increasingly concentrated liquid smoke that will be more 

effective in inhibiting the growth of bacteria and in using the diffusion method test pitting. Diffusion method using the 

sinks more sensitive than the way the disc or discs. The presence of the main elements of this method depends on the 

samples tested may be smaller mixed with microbial diffusion of substances into the order of the filter paper disk [35]. 

c.  Effect of purification and concentration of liquid smoke cinnamon against Inhibitory Power Diameter (DDH 

mm / ppb) Antibacterial E. Coli: 

To see the effect of purification with different concentrations of liquid smoke to the diameter of the inhibition of E. coli 

bacteria can be shown in Table 3, below. 
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Table.3: Activities average antibacterial liquid smoke cinnamon in a manner different purification and 

concentration difference against E.Coli with methods that diffusion. 

Purification method Consentration (ppb) Diameter Inhibition 

(DDH) mm/ppb 

Regresi equation 

Destillation 100 ±10
o
C 0 0.0000 ± 0,00  a Y = 0 ; r2 = #N/A 

 1 3.9250 ± 6,80  a Y = -7E -16x + 3,925 

r
2
 = -7E -16 

 10 3.9250± 6,80   a Y = 0.0935x + 4.4857 

r2 = 0,0159 

 100 7.850± 6,80     a Y = 0.05358x + 6,6163 

r2 = 0,1168 

 500 16.233± 8,34   a Y = 1,5388x + 16,494 

r2 = 0,1513 

 1000 25.643± 14,14 a Y = 3,7101x + 27.755 

r2 = 0,3422 

 1500 57.043± 17,28 a Y = 2,5014x + 52,819 

r2 =  0,1729 

Destilation 140 ±10
o
C 0 0.0000 ± 0,00  a Y = 0 ; r2 = #N/A 

 1 3.9250± 6,80  a Y = -7E -16x + 3,925 

r
2
 = -7E -16 

 10 7.8500± 6,80   a Y = 0.0935x + 4.4857 

r2 = 0,0159 

 100 7.8500± 6,80   a Y = 0.05358x + 6,6163 

r2 = 0,1168 

 500 25.643± 7,70   a Y = 1,5388x + 16,494 

r2 = 0,1513 

 1000 40.558± 15,70  a Y = 3,7101x + 27.755 

r2 = 0,3422 

 1500 57.043 ± 17,28 a Y = 2,5014x + 52,819 

r2 =  0,1729 

Activated charcoal filtering 

(AA) 

0 0.0000± 0,00  a Y = 0 ; r2 = #N/A 

 1 3.9250± 6,80  a Y = -7E -16x + 3,925 

r
2
 = -7E -16 

 10 3.9250± 6,80  a Y = 0.0935x + 4.4857 

r2 = 0,0159 

 100 12.298± 12,57a Y = 0.05358x + 6,6163 

r2 = 0,1168 

 500 30.092± 14,14 a Y = 1,5388x + 16,494 

r2 = 0,1513 

 1000 57.043± 17,28 a Y = 3,7101x + 27.755 

r2 = 0,3422 

 1500 75.098± 18,85  a Y = 2,5014x + 52,819 

r2 =  0,1729 

Filtering AA + Z 0 0.0000± 0,00    a Y = 0 ; r2 = #N/A 

 1 3.9250± 6,80    a Y = -7E -16x + 3,925 

r
2
 = -7E -16 

 10 3.9250± 6,80    a Y = 0.0935x + 4.4857 

r2 = 0,0159 

 100 7.8500± 6,80    a Y = 0.05358x + 6,6163 

r2 = 0,1168 

 500 20.6720± 8,61  a Y = 1,5388x + 16,494 

r2 = 0,1513 

 1000 40.558± 15,70  a Y = 3,7101x + 27.755 

r2 = 0,3422 

 1500 62.538± 10,42  a Y = 2,5014x + 52,819 

r2 =  0,1729 

Filtering Zeolit (Z) 0 0.0000± 0,00    a Y = 0 ; r2 = #N/A 

 1 3.9250± 6,80    a Y = -7E -16x + 3,925 

r
2
 = -7E -16 
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 10 3.9250± 6,80    a Y = 0.0935x + 4.4857 

r2 = 0,0159 

 100 3.9250± 6,80    a Y = 0.05358x + 6,6163 

r2 = 0,1168 

 500 7.8500± 7,70    a Y = 1,5388x + 16,494 

r2 = 0,1513 

 1000 30.615± 16,32  a Y = 3,7101x + 27.755 

r2 = 0,3422 

 1500 46.577± 25,37  a Y = 2,5014x + 52,819 

r2 =  0,1729 

The deposition for 1 day 0 0.0000± 0,00    a Y = 0 ; r2 = #N/A 

 1 3.9250± 6,80    a Y = -7E -16x + 3,925 

r
2
 = -7E -16 

 10 3.9250± 6,80    a Y = 0.0935x + 4.4857 

r2 = 0,0159 

 100 7.8500± 6,80    a Y = 0.05358x + 6,6163 

r2 = 0,1168 

 500 20.672± 7,70    a Y = 1,5388x + 16,494 

r2 = 0,1513 

 1000 40.558± 15,70  a Y = 3,7101x + 27.755 

r2 = 0,3422 

 1500 62.538± 10,42  a Y = 2,5014x + 52,819 

r2 =  0,1729 

The deposition for 2 day 0 0.0000± 0,00    a Y = 0 ; r2 = #N/A 

 1 3.9250± 6,80    a Y = -7E -16x + 3,925 

r
2
 = -7E -16 

 10 3.9250± 6,80     a Y = 0.0935x + 4.4857 

r2 = 0,0159 

 100 7.8500± 6,80     a Y = 0.05358x + 6,6163 

r2 = 0,1168 

 500 25.4630± 14,14 a Y = 1,5388x + 16,494 

r2 = 0,1513 

 1000 45.5300± 9,52   a Y = 3,7101x + 27.755 

r2 = 0,3422 

 1500 57.0430± 17,28  a Y = 2,5014x + 52,819 

r2 =  0,1729 

The deposition for 3 day 0 0.0000± 0,00  a Y = 0 ; r2 = #N/A 

 1 3.9250± 6,80  a Y = -7E -16x + 3,925 

r
2
 = -7E -16 

 10 7.8500± 6,80  a Y = 0.0935x + 4.4857 

r2 = 0,0159 

 100 16.747± 16,74  a Y = 0.05358x + 6,6163 

r2 = 0,1168 

 500 40.558± 15,70   a Y = 1,5388x + 16,494 

r2 = 0,1513 

 1000 75.098± 18,85   a Y = 3,7101x + 27.755 

r2 = 0,3422 

 1500 94.723± 20,42   a Y = 2,5014x + 52,819 

r2 =  0,1729 

Information : * Different superscript letters in columns averaging showed significant difference (P <0.05) 

The results of well test liquid smoke cinnamon purification by decantation for 3 days at a concentration of 1500 ppb 

combination against E. coli bacteria indicates a broad zone of greatest inhibition of 94.723 mm / ppm means a very strong 

anti-bacterial powers. Based on the regression equation that purification by decantation for 3 days resulted in the 

inhibition of the nature diameter (DDH), the largest compared with other purification. In regression line that combined 

treatment showed a way of purifying the average weak. It is indicated by the low value of R
2
. This means purification 

with liquid smoke concentration does not have a relationship with the diameter of the inhibition of E coli. According to 

[27]suggests the antibacterial strength determination are as follows: diameter of 20 mm or more barrier means very 

strong, 10-20 mm diameter barrier means strong, medium and 5-10 mm mean diameter of 5 mm or less barriers mean 
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weak. Based on the results of liquid smoke in a manner different purification strongly inhibits bacteria such as Escherichia 

coli test. Diameter of the inhibition produced by decantation purification liquid smoke for 3 days at a concentration of 

1500 ppb significantly different with inhibition zone generated by liquid smoke cinnamon by decantation 2 days at the 

same concentration, as well as onwards to other treatments. Broad zones of inhibition in control no inhibition zone since 

without the granting of liquid smoke showed inhibition zone were not significantly different with other treatments. 

Differences in the antibacterial activity can be caused by differences in the content of phenolic compounds owned by 

liquid smoke as a result of the refining activity. 

Liquid smoke cinnamon in a manner different purification have different capabilities in inhibiting the growth of bacteria, 

it is suspected because of the active compounds in the liquid smoke has been different because of mistreatment 

purification. In addition, it is also likely caused by the resistance of bacteria to the bioactive substance, active substance 

concentration and the amount of inoculum bacteria or bacterial density test. In addition, it was found the treatment of 

purification with low concentrations that are less effective in inhibiting bacteria, due to the diffusion of active ingredients 

in a medium that is slow and low concentration of the active substance, so that the extract could not inhibit bacterial 

optimally [36]. 

The mechanism of inhibition of bacterial growth by terpenoid compounds suspected terpenoid compounds will react with 

Porin (transmembrane protein) on the outer membrane of the bacterial cell wall polymers form a bond so strong that cause 

damage Porin [37]. Damage to Porin which is the exit of the entry of the substance, would reduce the permeability of 

bacterial cell walls that would result in a bacterial cell would be a lack of nutrients so that bacterial growth is inhibited or 

die [37]. 

According[38]. said cell walls of gram-negative bacteria have a chemical makeup is more complicated or complex than 

the cell wall of gram-positive bacteria. This poses a major hurdle for antimicrobial materials to be able to penetrate. 

Although it contains less peptidoglycan, but beyond that there are still three layers of polymers, namely lipoprotein, outer 

membrane and lipopolysaccharide. Outer membrane serves to prevent leakage of periplasmic proteins and protects cells 

from bile salts and the enzyme hydrolysis cell's environment. Pori protein in the outer membrane causing the membrane 

permeable to solutes with low molecular weight, but for substances that have a high molecular weight, such as antibiotics 

are relatively slow to penetrate. 

5.  CONCLUSION 

1. The diameter of the greatest inhibition in the treatment of liquid smoke purification of the E. coli bacteria is indicated 

by decantation liquid smoke purification treatment for 3 days amounted to 34.129 mm / ppb with a regression equation y 

= 1.1971 x + 16.014 and the value of r2 = 0.221. 

2. Diameter greatest inhibition in the treatment of liquid smoke concentration cinnamon on E. coli bacteria is shown by 

the treatment of 1500 ppm of 44.08 mm / ppb with a regression equation Y = 0.0407 x + 3.299 and the value of r2 = 

0.9958. 

3. The antibacterial properties combined treatment purification by decantation three days with liquid smoke concentration 

of 1500 ppm produced the largest diameter of  the inhibition of  94.723 ppb.mm. 

AKNOWLEGMENT 

Thanks spoken to the Directorate General of Higher Education, Ministry of Education of the Republic of Indonesia that 

has funded research competitive grants perioritas national, Mr. Rector of the University Ekasakti, Chairman LPPM 

Ekasakti University, Dean of the Faculty of Agriculture, University Ekasakti, Mr. and Mrs. Lecturer and Tim and 

laboratory staff who have oblige. 

REFERENCES 

[1] Vangalapati M, Satya S, Prakash S, Avanigadda S, 2012..A Review on Pharmacological Activities and Clinical 

effects of Cinnamon Species. Research Journal of Pharmaceutical, Biological and Chemical Sciences; 3(2): 653-663. 

[2] Daker M, Lin VY, Akowuah GA, Yam MF, Ahmad M.2013.  Inhibitory effects of Cinnamomum burmannii Blume 

stem bark extract and transcinnamaldehyde on nasopharyngeal carcinoma cells; synergism with cisplatin. 

Experimental and Therapeutic Medicine 5: 1701-1709. 



International Journal of Thesis Projects and Dissertations (IJTPD) 
Vol. 4, Issue 2, pp: (265-274) Month:  April - June 2016, Available at: www.researchpublish.com 

 

Page | 273 
Research Publish Journals 

[3] Jawetz, E., Melnick, L.J., dan Adelberg, A.E., 1986, Mikrobiologi Untuk Profesi Kesehatan, diterjemahkan oleh 

Tonang, Edisi 16, Jilid 2, 288, EGC, Jakarta.  

[4] Waluyo, L. 2009. Mikrobiologi Lingkungan. UMM Press, Malang: 1-9. 

[5] Pelczar dan Chan. 2005. Dasar-Dasar Mikrobiologi. UI-Press, Jakarta : 100-101, 107-108, 139-142, 193-196, 219. 

[6] Yulistiani, R. 1997. Kemampuan Penghambaian Asap Cair Terhadap Pertumbuhan bakteri Patogen dan Perusak 

pada Lidah Sapi. Tesis S2 Program Study lime dan Tehnologi Pangan. Program Pasca Sarjana UGM, Yogyakarta 

[7] Pujilestari titiek,,2007. Pengaruh Cuka Kayu  Galam, akasia dan  karet terhdap daya simpan ikan segar . Baristand 

Industri Banjarbaru  (Jurnal Riset Industri  Vol 1 No.3 Desember 2009.147-159.  

[8] Entjang, I. 2003. Mikrobiologi danParasitologi untuk Akademi Keperawatan dan Sekolah Tenaga Kesehatan yang 

Sederajat.Citra Adtya Bakti Bandung. 

[9] Rodiah N.S., Bagus Setiadi, Bandol Utomo dan tri Nugroho Widianto, 2006. Rekayasa Alat penghasil Asap Cair 

Untuk Produki Ikan Asap Uji Coba Alat Penghasil Asap Cair Skala Laboratorium.Jurnal Pasca Panen dan 

Bioteknologi Kelautan dan Perikanan Vol. 1 No.1.Juni 2006 

[10] Steel R.G.D.and James H.Torrie, 1991. Prinsip dan Prosedur Statistik Suatu Pendekatan Biometrik.  PT 

Gramedia Pustaka Utama Jakarta. 

[11] Yatagai, M. (2002).Utilization of Chorcoal and wood vinegar in japan.Graduate School of Agricultural and Life 

Sciences.The University of Tokyo.Journal of Food Science Utilization of Charcoal and Wood Vinegar in Japan 

[12] Murhadi. 1994. Identifikasi dan Ketahanan Panas Bakteri pada Produk Rendang Daging Sapi. Tesis IPB, Bogor. 

[13] Setyawati, Morisco dan Prayitno, T.A. (2008). “Pengaruh ekstrak tembakau terhadap sifat dan perilaku mekanik 

laminasi bambu petung.” Tesis, Program Pasca Sarjana, Fakultas Teknik, UGM, Yogyakarta 

[14] Gariga,J.B., M.Hugers,M.T. Aymerich dan J.M.Monfort.1993. Activity of Lavtobacillus from fermentasi  

Sausaga.J.of Appll.Bacteriology 75:142-148 

[15] Harmita, Maksum Radji, 2008. Buku Ajar Analisis Hayati. Penerbit Buku Kedokteran EGC. Jakarta. 167 h. 

[16] Nurfadilah, 2013, UjiBioaktifitasAntibakteriEkstrak Dan FraksiLamun Dari KepulauanSpermonde, Kota Makassar, 

Skripsi, FakultasIlmuKelautan Dan Perikanan, UniversitasHasanuddin Makassar. 

[17] Kusmiyati dan Ni Wayan S,A. 2007. Uji Aktivitas Antibakteri dari Mikroalga Pyhridium cruentum Bogor.Puslit 

Bioteknologi LIPI Cibinong.(Bidiversitas Volume 8 nomor 1 ISSN 1412.-033X Januari 2007. 

[18] Kusuma Fajar Dewi,2010.Aktivitas antibakteri ekstrak etanol buah mengkudu (morinda citrifolia Linnaeus) terhadap 

bakteri pembusuk daging segar (Skripsi Sarjana Sains) Surakarta. Universitas Sebelas Maret. 

[19] Lanawati,F.D. dan Stephanie D.A.2003. Aktivitas antimikroba ekstrak daun jambu biji dari beberapa cultivar 

terhadap streptococcus aureus ATCC 25923 dengan “hole plate diffusion method” Surabaya.Universitas Katolik 

Widya Mandala. Makalah tidak dipublikasikan 

[20] Dewanti, Sisilia M dan Wahyudi, 2011.Antibakterial activity of bay leaf Infuse (Folia Syzyghum polyantum 

WIGHT) to Escheria Coli in vitro.Surabaya.Universitas Airlangga. (jurnal medika planta-Vol I nomor 4 Oktober 

2011) 

[21] Wahyu,Budiastomo,2013. Efek Antimikroba Ekstak Etanol Daun Pepaya terhadap Bakteri Shigella Dysenteraia 

Kode Isolat 2312 –F Secara Invitro Malang Universitas Brawijaya    

[22] Yuli,Mana dan Rosa.S.P.2012. Isolasi dan Identifikasi bakteri Termofilik dari mata air panas di songgoriti setelah dua 

hari inkubasi.ITS Surabaya.(Jurnal teknik fomits volume 1 No.1. (2012) 1-5. 

[23] Sulistyaningsih,2008. Identifikasi Isolat Bakteri Penghasil zat antibakteri dari cairan kantung semar 

(nephentes ampularia jack).Laporan penelitian mandiri.Universitas Padjajaran Bandung. 

[24] Marliana,Eva dan chaerul saleh, 2011. Uji fitokimia dan antibakteri Ekstrak kasar etanol,fraksi n heksana, Etil Asetat 

dan Metanol dari buah labu air (laginari siceraria) Molina stand.Universitas Mulawarman Samarinda. Jurnal Kimia 

Mulawarnan Vol.8. No.2 Mei 2011.ISSN: 693-5616).   



International Journal of Thesis Projects and Dissertations (IJTPD) 
Vol. 4, Issue 2, pp: (265-274) Month:  April - June 2016, Available at: www.researchpublish.com 

 

Page | 274 
Research Publish Journals 

[25] Wayan,Ni.Sri A.dan Kusmiati, 2012. Identifikasi dan Uji Aktivasi Antibakteri Senyawa Aktif Secara Maserasi dan 

Digesti Dalam Berbagai Pelarut dari Mikroalga Dunallela salina (Seminra Nasional XI Pendidikan Biologi FKIP 

UNS. Puslit Bioteknologi LIPI Cibinong.Bogor 

[26] Steel R.G.D.and James H.Torrie, 1991. Prinsip dan Prosedur Statistik Suatu Pendekatan Biometrik.  PT 

Gramedia Pustaka Utama Jakarta. 

[27] Davis & Stout. (1971). Disc Plate Method Of Microbiological Antibiotic Essay. Journal Of Microbiology. Vol 22 No 

4.  

[28] Oyaizu, M., Y. Fujimoto, H. Ogihara, K. Sekimoto, A. Naruse and U. Naruse, 2003.Antioxidative and antimicrobial 

activities of extracts from several utility plants.Food Preserv. Sci., 29: 33-38. 

[29] Sunayana, V., A. Vadivukkarasi, T. Rajendran, X. Francis and E. Natarajan, 2003.Antibacterial potential of 

Plectranthus amboinicus (Lour) Spreng. A study in vitro . J. Swamy Botanic. Club, 20: 55-58. 

[30] Watchter, G., A. Hoffmann, T. Furbacher, M.E. Blake and B.N. Timmerman, 1999.antibacterial and antifungal 

flavanones from Eysenhardtia texana. Phytochem., 52: 1469-1471. 

[31] Conveney, D., N. Fakuda, J. Reilly, J. Polonsky, T. Prange, D. M. X. Donnelly and F. Aba,  1985. Antibacterial 

sesquiterpenes aryl esters from Armillaria mellea J. Natural Prod., 48:10-11. 

[32] Osawa, K., T. Matsumoto, T. Marnyama, T. Takiguchi, K. Okuda and I. Takazoe, 1990.Studies of antimicrobial 

activity of plant extracts and their constituents against periodentopathic bacteria. Bull. Tokyo, Dental Collage, 31: 

17-21. 

[33] Habibi, Z., F. Eftekhar, K. Samiee and A. Rustaiyan, 2000.Structure and antibacterial activity of 6 new labdane 

diterpenoid from Salvia leriaefolia. J. Natural Prod., 63: 270-271. 

[34] Fernandez, M.A., M.D. Garcia and M.T. Saenz, 1996.Antibacterial activity of the phenolic acid fractions of 

Scrophularia fruescens and Scrophularia sambucifolia. J. Ethnopharmacol., 53: 11-14. 

[35] Nguyen, H.H., dan Widodo, S.H., 1999, Momordica L, in : Plant Resources of South East Asia : Medical and 

Puisonous Plant 1, Pudoc Scientific Publisher, Wageningen, Netherland. 

[36] Capucino n Suherman,2002. Mikrobiologi a Laboratory Manual .The Benyamin /Cumming Publishing Company In 

San Francisco. 491 h 

[37] Cowan,MM.1999. Plant product as antimicrobial agents clinical Microbiology review 12 (4): 564-582 

[38] Jawetz,2005. Biologi Kedokteran Jawetz Melnick  & Alderberg Ed.23. Tranlation of Jawetz Melnick and Anderberg 

Medical Microbiology 23  th Ed.Alih Bahasa oleh Hartanto H.er.al., Jakarta EGC Penerbit Buku Kedokteran 


