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ABSTRACT

Isolation and identification of polyhydroxyalkaneat(PHA) producing bacteria from soil sample inpical forest
of Anai Valley, West Sumatra, Indonesia which grawpalm oil — Bacto Agar has been carried out.sT$tudy was
conducted by making the soil sample which dilutetil cgoncentration 13, and then it was inoculated into palm oil
Bacto-Agar as the media. Palm oil was added abdBitgfams in 500 mL bacto-agar and then incubate¥C3or
48 hours. The screening of the bacteria indicatemtipced PHA in the cells after cultivation was ggsistaining by
1% solution of Nile Blue-A. The positive result vilrdicated by appearance of bacterial colonies Wwhitiowed
orange fluorescence which looked under ultraviglé¥) light at wavelength of 365 nm. Results shothed there
were 26 colonies of bacteria producing PHA isolatéte identification of bacteria isolated were caotéd by
macroscopic, microscopic and biochemical reactiohsyas obtained there were 7 isolates of bactewiaich
potential to produce biopolymers which it couldsddied into four genus i.e. Alkaligenes$41), AS(16), AS(7)],
Corynobacterium [AS(1)], Achromobacter [&5(6) ]Jand Enterobacter [¢5(10), BS(2)].

Keywords: isolation, identification, polyhydroxyalkanoatesicberia, palm oil, soil.

INTRODUCTION

Biopolymers are polymers that can be decomposedrailt by microorganisms such as bacteria and fumbe
advantage of biopolymer compounds compared withhg§it polymer compounds is biopolymer compounds ca
be broken down by microorganisms naturally in aoitl water, so it does not damage the environmectased by
synthetic plastics [1,2,3]. Due to their charastirs, the biopolymers known as eco friendly polygn&he another
advantage is biopolymer compounds can be produwed plant materials such as fats, oils and carbtigd,
which is their availability in the world are unlitad and can be updated throughout the time [4, 5].

Today has been commonly found microorganisms cointgia biopolymer compound in its cell, the baeterse the
polymer as food reserves and energy which will beduin less favorable growth circumstances or runod
nutrient [6,7].

Based on this concept the researchers are vyingefanch and isolate various of microorganisms pib&ntially to
save a biopolymer granules in their cells. Recehtly been known more than 300 species of micromgancan
produce biopolymers PHA in the cell One examplepbipmers that have been studied were poly (3-
hydroxybutyrate) or P (3HB) and copolymers of p(ilydroxybutyrate-co-3-hydroxyvalerate) or P (3HB314V)

[8].
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Microorganisms which produce biopolymers can loéated from soil and water. Soil is a dynamic pléarebiotic
interactions and has five major components: wabéngerals, air, nutrients, organic compound anchfivorganisms
in the soil such as actinomycetes bacteria, fualgiae, and protozoa. In previous studies have lkeeducted
screening bacteria producing bioplastics poly (@8rbyxybutyrate) from soil samples of biology foresiucation and
research, Andalas University, Limau Manis, Padémghe study identified forty bacteria isolatesqwoe P (3HB).
In this experiment soil samples taken from the abinai Valley Forest. Anai Valley Forest is orfetloe tropical
rain forest in West Sumatra, Indonesia. Therefbig place is a great potential for research becthes@lace is a
primary forest with moist air and is thought to tain a variety of nature soil microorganisms.

MATERIALSAND METHODS

Equipment

Petri dish (Iwaki), measuring cups (lwaki), ErleneeFlasks (Iwaki), Beakers (lwaki), Dropper Pipestiring rod,
needle ose, spirits light, hotplate (Cimarec 2jest tube (lwaki), laminar air flow , aseptic cattim sieve, digital
scales (Ohaus), refrigerator (Sanyo), Incubatornfiiher),A 365 nm UV light, autoclave (Automatic autoclave-LS
2D Rexall Industries Co. Ltd serial number BOO0J)1@Wminum foil and plate evaporator.

Materials

The materials used in this study are pure paln{R®) (PT Incasi Kingdom), crude palm oil (CPO) (RFitasi
Kingdom), soil from Anai Valley Forest, distilledater (Merck) , bacto agar (Merck), nile blue-A (M, ethanol
70% (Merck) and ethanol 96% (Merck).

Sterilization Equipment

The tools used washed and dried. Glass tools that b mouth covered with cotton wrapped in gauad,al the
tools wrapped in parchment paper, and then stedilin an autoclave at 122, a pressure of 15 Ibs, for 15 minutes.
Spatula and ose needle sterilized by heated owétr filgame for 20 seconds. Aseptic closet is cleahfrem dust and
sterilized by spraying alcohol 70% throughout iesad the closet. All the work is done by asepthtdque.

Nile Blue-A solution of 1%
Weigh powder Nile Blue-A 50 mg and add into a 5 walumetric flask. Than dissolve with 96% ethanadl aake
until Nile Blue-A powder dissolved and add up te tioundaries [1,5].

Preparation of Media

10 g bacto powder dissolve in 500 mL of distilledtar, put in erlemeyer heated until boiling, stigrithe solution
until bacto powder completely dissolved and lookacl Then sterilized in an autoclave at a tempezatfi 121°C
with 15 Ibs of pressure for 15 minutes. 2.3 g paihsterilized in an erlenmeyer which plugged wraggotton with
gauze in the same way. Add the sterile palm od thie sterile bakto solution. Then pour it into legetri dish as
much as 15 mL.

Processing and Breeding Soil Sample

Weigh 10 g of sifted soil sample and dissolved @0 InL of distilled water (10% suspension), thenateea
multilevel dilution until10~*. Then inoculated into refined palm agar media @R® oil media as much as 1 mL.
Then incubation at a temperature of 35-37 ° C ##48 hours. Count and record the number of bactgoaing.
From each bacteria growing, select separate baded move into two new Palm Olein and CPO mediawhas
been given a number, and then incubation at 35-83° 24-48 hours.

Detection of Bacteria Producing PHA

Each of the agar media that has grown coloniesaofebia, treated with Nile Blue-A 1% solution amdtbated at
room temperature for 30 minutes. Than see undedight at a wavelength of 365 nm. When a bacter@bicy

reddish orange that indicates the bacteria ardyging the granules P (3HB) in the cell. Nile Blygs soluble in

lipid that binds to the P (3HB) compound in a bdatecell. The granules P (3HB) contained in thepof the

bacteria which produce P (3HB) will give orangeofiescences when treated with a Nile Blue-A solusieen under
UV 365 nm wavelength [9].

Purification and Storage Stock Bacteria Produce PHA

Purification and storage of stock bacteria prodgidiopolymers do by inoculating colonies of bactethat give
positive results with Nile Blue-A 1% in the threkligue media. Then incubation for 24 hours at 3523 7he first
media used for the laboratory stock, the secondanexkd for identification and third media useddackup[5].
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I dentification of Bacteria Producing PHA

Identification of the bacteria by using biochemiozdction methods was done at Balai Veteriner fiogigi, West
Sumatra. ldentification carried out by macroscolpicand microscopically according to the Cowan esteel's
method (1974) and a number of biochemical reastidicroscopic identification carried out on cobond colonies
form, while for microscopic identification carriezlit by gram staining techniques. Further, biochahmeactions
testing include: the formation of hydrogen sulfidmas, the formation of indole, motiliti, fermentatioof

carbohydrates (lactose, glucose, sucrose and ro§nmitethyl red testing, Voges Prokauer testingaleae testing,
the oxidation/fermentation testing, oxidase testthg formation of urea and the use of citrate [10]

RESULTSAND DISCUSSION

The study was conducted to isolate the bacteridymiag biopolymers PHA from soil samples Anai Vaglleorest
Area and identify the bacteria. Biopolymers areypars that can be decomposed naturally by micraisgss such
as bacteria and fungi. Today has been commonlydf@nieroorganisms containing a biopolymer compoundsis

cell, the bacteria use the polymer as food researes energy which will be used in less favorablewgh

circumstances or run out of food [11].

In this experiment soil samples taken from the Aoiki Valley Forest. Anai Valley Forest is one béttropical rain
forest in West Sumatra, Indonesia. Therefore pége is a great potential for research becauseltue is a
primary forest with moist air and is thought to tain a variety of nature soil microorganisms.

Samples were taken from two different places. fils¢ sample was taken at the riverside (wet dalbeled A and
the second one was taken in the forest (moist $aligled B. For each places the samples were takdive
different points. Then the sample was sieved uaid® mesh sieve, it means there was 40 holes insieve. the
purpose of sieving is to clean the sample fromhtreeaves and gravel gravel.

Palm oil was used in this experiment as medisgi secause palm oil containing a lot of saturatetiunsaturated
fatty acids, it can be broken down by the lipaserécellular enzyme of bacteria ) that can be useproduce
biopolymers [5]. Amount of palm oil used is 4.8 g, this amount is based on previous studies shating the
number of palm oil to produce the highest P (3HB4.6 g / L, with that amount of palm oil can beduced 66.7%
w / w of P (3HB). As reported fatty acids from pabit can be used in the production and charactéoizeof
microbial polyester P(3HB) [1,2,3].

First step make sample dilution urtid=*. Basically this dilution based on a principle ofwp count method, that
assumes every living cell can develop into one rpland then the colony will be counted. So if themren’t
dilution samples the colonies will grow very muaid very difficult to quantify. Each diluted samplwere taken
1 mL to be inoculated into media and then incubatean incubator at a temperature of 35-37°C fod8ours.
Temperature is an important factor affecting thewgh. Low temperatures generally make a slow callul
metabolism whereas the higher temperatures inctbasevel of cell activity. 35-3T is the optimum temperature
for bacterial growth. During incubation the petisidis placed upside-down to prevent water drgpleim the
condensation of water vapor on the surface of mexar.

Calculation the number of bacterial colonies waslendirectly with the naked eye. The result of cltan the
number of bacterial colonies growing as shown ibl&al. After the bacterial colonies counted, thetb@a
immediately transferred to new media that has lg#esn a number at the bottom. the purpose of nuimipés to
make it easier to determine positive bacteria afddoured.

Detection of bacteria producing biopolymers do tairing method with a Nile Blue-A solution. The pose of
using Nile Blue-A method because this method gavéairly accurate and fast results with appearadiea orange
fluorescences in the bacteria colonies that predu¢3HB) after a few drops with a Nile Blue-A 1#iution in

ethanol. According to Ostle & Hotl (1982) Nile Bldesolution is soluble compound in lipid that bindsP (3HB)

in a bacterial cell. The PHA granules that contdiimethe body of the bacteria will be fluoresceng@singe) when
treated with a Nile Blue- A solution and saw undéf light at a wavelength of 365 nm [9].
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Table 1. The number of bacteria coloniesthat grow after incubated in bacto-palm oil medium

No | Sample codg The number of bacteria colonies
1 Al1C 15
2 AlS 8
3 A2C 16
4 A2S 16
5 A3C 26
6 A3S 16
7 AAC 28
8 A4S 13
9 A5C 12
10 A5S 11
11 B1C 4
12 B1S 20
13 B2C 16
14 B2S 4
15 B3C 3
16 B3S 15
17 B4C 6
18 B4S 4
19 B5C 6

20 B5S 4

A = Wet soil, C = CPO, B = Moist Soil, S = Palrreot (PO)
Al1S = wet soil from first location with Palm Olagimedium
A1C = wet soil from first location with CPO medium
B1S = wet soil from first location with Palm Oleimedium
B1C = wet soil from first location with CPO medium
1,2,3,4,5 = samples taking place code

As shown in Table 2, there was 26 positive badté&s@ates that tearted with blue Nile-A. For saepl (wet soil
samples/near the river) obtained 18 isolates anddmple B (dry soil) is obtained eight isolategsiBve bacterial
isolates with Nile Blue-A of sample A was foundthre samples with the code A2S (6 isolates), A3sd¢tates),
A4S (2 isolates) and A5S (5 isolates) and for sanfpivas found in a sample with the code B3S ( &iss), B4S
(1 isolate) and B5S (2 isolates).

Purification and storage of bacteria producing blgmers. Purification and storage of stock bact@raducing

biopolymers was done by inoculating colonies ofteda that give positive results with Nile Blued®6 in the

three oblique media. Purification of bacterial #&ek aims to separate the product of inoculatiahdbnsists many
different types of bacterial colonies in order &t gure bacterial colonies on each of bacteriara§® stock of
bacteria serve as a backup if there are bacteratigrow and for further studies of the bacteria.

Table 2. Theisolated bacteria producing PHA showed positive reactions with Nile Blue-A solution

No | Sample codg POS',t\'l\illi 'Sfﬂiis codg Information
1 Al1C _ do not fluorescence
2 A1S _ do not fluorescence
3 A2C _ do not fluorescence
4 A2S 6, 8,12, 13, 14, 16 fluorescences
5 A3C _ do not fluorescence
6 A3S 1,3,45,8 fluorescences
7 A4C _ do not fluorescence
8 A4S 7, 10 fluorescences
9 A5C _ do not fluorescence
10 A5S 6,7,8,10,11 fluorescences
nll B1C _ do not fluorescenge
12 B1S _ do not fluorescenge
13 B2C _ do not fluorescenge
14 B2S _ do not fluorescenge
15 B3C _ do not fluorescenge
16 B3S 2,7,9,12,15 fluorescences
17 B4C _ do not fluorescenge
18 B4S 2 fluorescences
19 B5C _ do not fluorescende
20 B5S 1,4 fluorescences

whereas, 1,2,3 etc = number of bacteria on a it that gave a positive reaction
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To determine the type, genus and species of bactatentification is carried by macroscopic obstora
microscopic observation and some biochemical reactést. Macroscopic observation aims to see thengp
shape, and color properties of bacteria. Microszopiservation aims to see the morphology and déterthe type
of bacteria (Gram + or Gram -). Biochemical tesh@ito determine the genus and species of bact&ejsaration
and identification of bacteria have been done élthboratory of the Veterinary Institute, from identification of
bacterial isolates obtained 7-producing biopolym@&fse seven bacteria can be grouped into four gehose are
Alcaligenes (3 isolates), Achromobacter (1 isola@)jrynobacterium (1 isolate), Enterobacter (2atas) as shown
in Table 3. In the year (2003), Djamaan also reggbthat Alcaligenes sp and Enterobacter sp peignfiroduce P
(3HB). Genus grouping is based on the reactioraofdyia to chemical reagents [4].

Table 3. Characterization of isolated bacteria producing PHA

Treatment/
No biochemical A25(1) A25(16) A35(1) A5S(6) A5Y(7) A55(10) B4S(2)
reactions
1 Blood Agar + + + + + + +
2 Colour of colony Clear Clear White White White i¢h Clear
3 Gram (Morfology) - rod - rod + rod - coccus -cosc - rod - rod
Aerob (A)/
4 Anaero(b )(AA) A A A A A A A
5 TSIA red red red red red red red
6 Gas - - - - - - -
7 HS
8 Catalase + + + + + + +
9 Oxydase + + - + + - +
10 | Motility + + - + + + +
11 Indol - - - + -
12 Urea + + + +
13 | Citrate + + + - + + +
14 | Lactose - - +
15 | Glucose - - - + + +
16 | Sucrosa - +
17 | Mannitol +
18 | MR +
19 VP - - - - - - +
20 | OF - - - - - + +
21 KCN + + + - + + +
22 | Arginine - - - - -
23 | Lysine + + + - + + +
24 | Ornithin - - - - - + -
25 | Phenylalanine - - -
26 | Aesculin - - - - - + +
27 | Arabinose +
28 | Raffinose +
29 | Sorbitol +
30 | Trehalase +
31 | Xylose +
32 | Dulcitol +
33 | Malonat Broth -
34 | Nitrate - - - - -
35 | Gelatine + + + + + + +
Conclusion Alcaligenes Alcaligenes Corynobacterium | Achromobacter | Alcaligenes Enterobacter Enterobacter
sp sp sp sp sp sp aerogenes

Alcaligenes including Gram-negative, rod-shapedscelear colony color. Specific reaction: Red TShicates
gas and H2S negative, the positive reaction of |I&sga Oxydase, Mortilitas. Negative reaction of tbae and
Glucose and negative OF reaction [9].

Corynobacterium including gram-positive bacteri@ns cell shape, white colonies, an Aerobic bacte3gecific
reaction: Red TSIA indicates H2S and Gas negapesijtive Catalase, negative Mortility, Gelatin pivs, and
positive citrate. While achromobacter is a gramatieg bacteria, cell shape Coccus, white coloré@sAerobic
bacteria. Specific reaction: Positive reaction daitalase, Oxydase, and Mortilitas, positive Glucasegative
reaction of Arginine, Lysine, Ornithine, and Phexghin. Enterobacter is a gram-negative bacteteam sells
forms, colony is white, Catalase positive, Oxydasgative, Motility positive. For aerogenes, reatdiare also
shown in the reaction lactose, glucose, sucrosenittd gave a positive reaction. MR, VP, OF, KChwetgons are
positive. Aesculin, Arabinose, raffinose, sorbifbiehalase, Xylose, Dulcitol are positive reactif#is

CONCLUSION

The isolation and identification of PHA producingdbteria from soil sample in tropical forest of Anailley, West
Sumatra, Indonesia is obtained 7 bacterial isolpteéntially produce biopolymers. The 7 isolatedteda can be
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classified into four genus, those are Alcaligeries¢lates), Achromobacter (1 isolate), Corynobamte (1 isolate)
and Enterobacter (2 isolates).
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