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ABSTRACT: The purpose of this study was to isolate and identify the morphological and biochemical properties of 

Acetobacter sp. Isolation is done by growing bacteria taken from pineapple (Ananas comosus L.) juice on Tryptic 

Soy Agar (TSA) media. Identification was carried out by biochemical tests namely catalase, motility, and oxygen 

use tests. The study was designed per descriptive analysis by evaluating and describing the collected data. The 

results of the morphological experiments showed that bacterial isolates isolated from pineapple had a milky 

white color, round shape, small size, smooth surface, flat elevation and gram-negative type. Biochemical tests 

showed positive reactions in the catalase test because of break-down capability of hydrogen peroxide by the 

enzyme catalase, while it was negative in the motility test because bacteria form a non-motile free sphere. 

Bacterial isolates showed a positive reaction in testing the use of oxygen because Acetobacter sp. need free 

oxygen for growth and activity. Isolation of Acetobacter sp. pineapple origin has macroscopic characteristics that 

are milky white color, round shape, smooth surface, and flat elevation. The results of the identification of 

Acetobacter sp. pineapple origin showed a positive reaction to the catalase test, which is a gram-negative 

bacteria and has a round shape. Future studies are recommended to conduct a polymer chain reaction test 

(PCR) to identify the strain of acetobacter sp. 
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INTRODUCTION 

 
Nata is an extracellular polysaccharide layer (cellulose) consisting of a thin layer of gel or fine threads made by the 

bacterium Acetobacter sp. Low-calorie nata, 2.5% fiber content, and 98% water content (Sako, 2012). Nata is robust, 

white and transparent, has a rubbery texture, and is floating on the surface of the liquid. The texture of the nata will tend 

to be difficult to bite or break easily (Budiarti, 2008). The production of nata can be influenced by the concentration of 

sugar used, fermentation time, nitrogen sources, and nutrient content in growth media.  

Acetobacter sp. is a gram-negative bacteria that are included in the acetic acid bacteria. Acetobacter sp. can 

produce cellulose (nata) biofilms. The formation of cellulose (nata) is the result of the metabolism of Acetobacter sp., the 

process of which is controlled by the plasmid (Rezaee et al., 2005). The Acetobacter sp. group can be found in decaying 

fruits such as grapes, dates, coconuts, and pineapples and also some reveals of the production of vinegar of several types 

of substrates (Maal and Shafiee, 2009). The nutritional value contained in pineapple makes pineapple as a growth 

medium for Acetobacter sp. The nutritional value contained in pineapple makes pineapple as a growth medium for 

Acetobacter sp. the nutritional content needed by Acetobacter sp to live and thrive is sucrose, glucose, water, and fiber 

(Sutanto, 2012). Acetobacter sp. physically bacteria that are able to oxidize glucose into long chains or polymers called 

polysaccharides or cellulose in the form of white fibers, which form gradually from a thin layer at the beginning of 

fermentation to reach a thickness of about 12 mm at the end of fermentation, then referred to as nata which includes 

secondary metabolites. In addition to secondary metabolites, Acetobacter sp. also produce primary metabolite in the form 

of acetic acid, water and energy which is reused in at the same time its metabolism (Wu et al., 2004). 

Pineapple is a fruit that is suitable for use as a food processing product (Majesty et al., 2014). According to Asif 

(2011) states that pineapple has a lot of content, one of which is the fiber that functions in the digestive process can 

reduce cholesterol in the blood and reduce the risk of diabetes to heart disease. The fiber content in pineapple is about 

150 grams, equivalent to half of an orange. Pineapple 100 g contains 81.72% water; 20.87% crude fiber; 17.53% 

carbohydrate; 4.41% protein and 13.65% reducing sugar (Nurhayati et al., 2014). besides that in the study conducted 

Khusna et al. (2018) showed that pineapple fruit juice can be used as a starter in making nata.  

 

MATERIALS AND METHODS 

 
The procedure of researching Isolation and Identification of Acetobacter sp. the origin of pineapple as starter nata is done 

in several stages starting from the preparation of tools and ingredients, fermentation of pineapple juice and isolation of 
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Acetobacter sp. from pineapple juice. The raw material applied in this study is ripe pineapple. The isolation and 

identification stages of Acetobacter sp. started by grinding 300 grams of pineapple, and then filtered. 100 ml Pineapple 

juice was inoculated on TSA (Tryptic Soya Agar) media to obtain isolate Acetobacter sp. then incubated at 30oC for 24 

hours, and after that, the isolation purification was carried out by taking a loop of the colony and then scraping it on the 

new TSA media. Purified isolates were identified by gram staining test, catalase test, motility test, oxygen use test. 

 

Gram Staining Test 

Gram staining is done using a glass slide cleaned with alcohol and then taken bacterial isolates with an ose needle 

aseptically and smeared on the glass object. Bacterial isolates were then dropped into violet crystals and left for 1 minute, 

then washed with running water and aerated to dry. Bacterial isolates are then dropped again iniodine solution and left for 

1 minute, then washed with running water and air dry. Furthermore, bacterial isolates were added with 95% alcohol for 30 

seconds, then was watered and aerated to dry. Bacterial isolates were then dropped in safranin for 30 seconds and 

washed with running water, dried with suction paper and air-dried, then observed using a microscope (Hatmanti, 2000). 

Gram-positive bacteria are marked with purple which indicates that they can bind violet crystalline colors, while gram-

negative bacteria are characterized by pink which indicates that these bacteria are unable to bind violet crystal colors and 

are only colored by safranin (a counter dye)  (Fitri and Yasmin, 2011). 

 

Catalase Test 

This test is done by dripping two drops of H2O2 on a clean slide glass. Bacterial isolates were taken using an ose 

needle, then transferred to the top of the slide and stirred A positive test is characterized by the formation of oxygen 

bubbles which indicate that the organism concerned produces the enzyme catalase which converts hydrogen peroxide 

into water and oxygen (Hatmanti, 2000). 

 

Motility Test 

This test is carried out using bacterial isolates inserted into the semi-solid TSA media in a test tube using a sterile 

puncture needle then incubated for 24 hours at 37oC. A positive test is characterized by the growth of bacteria that 

spreads, then the bacteria moves (motile), and if the growth of bacteria does not spread in the form of only one line, then 

the bacteria do not move (non-motile) (Ismail et al., 2018).   

 

Oxygen Usage Test 

Oxygen Utilization Tests were carried out with isolates inoculated with a puncture inoculation technique on the 

semisolid YEPDA media. Then incubated for 48hours, and then observed the location of bacterial colonies. Bacteria are 

aerobic when the colonies are formed above and are anaerobic when the colonies are formed below. 

 

RESULT AND DISCUSSION 

 

Isolation of Acetobacter sp. 

The results of isolation for the purification of Acetobacter sp. on pure culture TSA media grew evenly on each 

stroke. The results of the isolation of Acetobacter sp. presented in figure 1. After being successfully isolated, this isolate 

was confirmed to be morphological and biochemical. Morphological identification is carried out to determine the 

physical form of microorganisms, while biochemical identification is carried out to determine the chemical content in 

the body of microorganisms.  

 

Identification of Acetobacter sp. 

The results of the colony morphology and cell morphology are presented in Table 1. 
 

 
Figure 1 - Pure culture of Acetobacter sp. on TSA 

media  

 

Table 1 - The character of colonies and isolate 

cells from pineapple 

Colony Cell 

Character Result Character Result 

Shape Round Shape Round 

Color Milky white Size Small 

Surface 
Smooth 

shiny 

Gram 

type 

Gram-

negative 

Elevation Flat -- -- 
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Morphology of the colony 

The results of macroscopic observations or observations of colony morphology showed that the isolates obtained 

 

Cell Morphology 

Microscopic observations or cell morphological observations were carried out by gram staining. The results obtained 

showed that the isolate was round, small in size, and red, which indicated that the bacteria were included in gram 

contrary. Gram-positive bacteria are purple because the cell walls bind violet crystals more strongly while gram-negative 

bacteria contain more pleated, so pores quickly enlarge, and violet crystals dissolve easily when washing alcohol (Sariet 

al., 2013). The results of cell morphology are presented in figure 2. Gram-negative bacteria contain lipids and fat in a 

higher percentage than gram-positive bacteria (Ismail et al., 2018) besides gram-negative bacteria also have thinner 

peptidoglycan than gram-positive bacteria (Safrida et al., 2012). Gram-negative bacteria are more dangerous pathogens 

than Gram-positive bacteria because the outer membrane of the cell wall can protect bacteria from the host defense 

system. Lipopolysaccharide compounds in outer membrane gram-negative bacteria can be toxic or toxic (Dwiyanti, 2014) 

 

Biochemical Test Identification 

The parameters used for biochemical identification include catalase test, motility test, oxygen use test. The results 

of biochemical identification are presented in table 2. 

 

 

 
Figure 2 - Cell morphology observed on a 

microscope 

 

Table 2 - Biochemical Identification Results 

Identification  

Biochemistry 
+/- 

Catalase + 

Motility - 

Use of O2 + 

 

 

Catalase Test 

Catalase test is important to identification the specific characteristic of isolate target. Khairiah et al, (2013) said 

that some Acetobacter genus has catalase enzyme as their metabolism result. The results obtained in this catalase test 

bacteria form gas bubbles around the colony. The formation of gas bubbles in the colony indicates that the bacteria are 

positive. Bacteria produce catalase enzymes that can break down H2O2 into H2O and O2. Hydrogen peroxide is formed 

during aerobic metabolism, so aerobic microorganisms describe the material (Fitri andYasmin, 2011). The results of the 

catalase test are presented in figure 4.  

 

Motility Test 

The motility test aims to determine the characteristics of microorganisms through indole production from 

tryptophane. Microorganisms can be divided into 2 properties, namely motile and non-motile The results obtained in this 

study are non-motile bacteria. This is consistent with what Fatmadewi (2018) did if there was no movement around the 

needle puncture marks on the semi-solid TSA media showed negative or non-motile results, almost all spiral bacterial 

cells and some stem cell bacteria were motile, whereas bacteria that were a motile non-motile round shape. The results 

of the motilia test are presented in figure 5.  

Research conducted using TSA semi-solid media did not have any movement in the sample; it showed that the bacteria 

was non-motile (not moving). Immovable or non-motile bacteria can be seen by not spreading the growth of bacteria or 

only growing in the puncture area on semi-solid TSA media (Mergypta et al., 2014). 
 

The mechanism of the enzyme catalase breaks down H2O2, which is when doing a respiration; bacteria produce 

various kinds of components, one of which is H2O2. Bacteria that can break down H2O2 with the catalase enzyme then 

immediately form a defense system from the toxic H2O2 that it produces itself. Positive catalase bacteria will break 

down H2O2 into H2O and O2 were the parameters that indicate the presence of catalase activity in the presence of oxygen 

bubbles (Azizah et al., 2012). 

had a round colony shape with a milky white color, smooth surface, and flat elevation. This is consistent with research 

conducted by Laras and  Priyono (2012) that Acetobacter sp. has the characteristics of a rounded colony, white color, and 

flat elves. According to Azizah et al. (2012) that particular age and growth conditions influence the shape of a colony of a 

bacterium. The biotic and abiotic environment also influences variations in bacterial forms that occur, growth media and 

temperature (minimum and maximum) (Safrida et al., 2012). 
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Figure 4 - Catalase test produces gas bubbles 

 

 
Figure 5 - Motility test no batteries on semi-solid 

TSA media 

 

Oxygen Usage Test 

The results obtained in this study the colonies formed above indicate that Acetobacter sp. aerobic. According to Yeni 

et al. (2011), Acetobacter sp. requires oxygen for growth and activity. Fitriadi (2019) added that aerobic bacteria would be 

on the upper surface because they would take free oxygen from the air. According to Simanjorang et al. (2012), 

Acetobacter sp. has obligate aerobic properties. Obligate aerobic nature is a trait of bacteria that requires oxygen to carry 

out aerobic cell respiration. Aerobic bacteria in oxygen utilization are bacteria that require much oxygen as the final 

acceptor in biological oxidation or aerobic respiration (Fifendy, 2017). 

 

CONCLUSION 

 

Isolation of Acetobacter sp. pineapple origin has macroscopic characteristics that are milky white color, round shape, 

smooth surface, and flat elevation. The results of the identification of Acetobacter sp. pineapple origin show a positive 

reaction to the catalase test, which is a gram-negative bacteria and has a round shape. 
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