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ABSTRACT

Xylanase is an enzyme that has the highest praspedhe industry. Xylanase enzyme plays an impontale,

especially in the pulp industry, food and beveragewell as the production of xylose. Productionxgfanase
enzyme for industrial extraction of various types lising creatures including microorganisms. One thie

microorganisms that produce xylanase enzyme isrtbphilic bacteria. Enzyme generated from thesedbectre

thermostable indispensable in the industrializedlskdMudiak Sapan Hot Springs of South Solok wethperatures
at 93°C and pH 8 potentially contain a thermophbiacterium that can produce xylanase enzyme. Thdy aims
to determine the genus of thermophilic bacteria aedermine the stability of the enzyme xylanaselywed.
Xylanase activity used Bailey modified methode @notein value used Lowry method. The result shalwedyenus
Bacillus sp. on biochemical testing. Fifth isolatesre classified into four isolates of Bacillus gpgluding MS11
(Bacillus sp.1), MS12 and MS15 (Bacillus sp.2), B1fBacillus sp.3) and MS18 (Bacillus sp.4), the fisolates
xylanase enzyme that is stable, and isolates ttst stable MS18 (Bacillus sp.4).

Keywords. Xylanase Enzyme, thermoxylanolytic bacteria, Miuddapan.

INTRODUCTION

An enzyme is a biopolymer molecules composed @riges of amino acids in the composition and arrarege of
chains constant and regular [1]. For catalytic,yemz is a biocatalyst in cells in small amounts spred up a
chemical reaction without changing its structurk [2

One type of enzyme that is much needed in the waorddket is a xylanase enzyme. Xylanase an extrdaell
enzyme that can hydrolyze xylan [hemicellulosepishort chain xylooligosacharide and xylose. Xykaan be
used in pulp and paper manufacturing process asi#tmeifacturing and paper bleaching [3]. Xylanasgyere also
plays a role in industrial applications such ascbitersion of lignocellulosic materials for fermatidn products,
juice purification, improved consistency of be@gGrease the development of bread and animal fekdsiry and the
field of pharmacology [4].
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Xylanase can be produced by microorganisms. Orikeisnophilic microorganisms. The ability of therrhdjz
bacteria to produce thermostable enzyme that mékegesearchers interested to use enzyme in tie dfe
industrial. Stability is a trait that must be pessed of enzymes as biocatalysts.

Enzymes can be said to be stable if the enzymerzantain its activity during storage and use, aad maintain
stability against temperature and pH extremes avatiaty of compounds that can damage, such asoacitkaline
solvent [5]. Xylanase enzyme stability can be deam the enzyme residual activity, where the enzysrsaid to be
stable if the remaining enzyme activity of morentla®% of the original enzyme activity [6].

The Xylanase enzyme-producing bacteria found inspahgs. One of the hot springs is Sapan Aro Rieeated at
Koto Parik Gadang di Ateh, South Solok Districtshswed in figure 1. The hot springs have a tempegaif 75°C
and pH 8. Santoso research (2015), has securd@tiselates showed xylanolytic activity. Highesil&es found in
isolates SSA2 with xylanolityc index of 0.74 mm.

Unknown stability of enzymes produced by thermdphihcteria and unknown genus of thermophilic béetguch.
Based on the above researchers have conducteddaesma the stability of the xylanase enzyme anctdséc
thermoxylanolytic Biochemical Characteristics of ditak Sapan hot springs at South Solok District.
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Figure 1. Map of Koto Parik Gadang di Ateh, South Solok District, in Sumatera Island, Indonesia
MATERIALSAND METHODS

TOOLSAND MATERIALS

Sterilization of Apparatus

All the tools that will be used first sterilizedte@lization and medium performed by autoclavinglai°C and a
pressure of 15 psi for 15 minutes.

M edium Formation

Medium Nutrient Agar (NA)

Medium used that medium to regenerate NA thermapbécteria. A total of 10 g of NA was dissolved50 mL
of distilled water and heated until homogeneousntsterilized in an autoclave at 121°C at a presefidl5 psi for
15 minutes.

M edium Production Beechwood Xylan

Bactopepton as much as 0.5%, yeast extract 0.LMRP &), 0.1%, MgSQ.7H,O 0.02%, and 0.1% beechwood xylan,
dissolved in 1 L of distilled water. Then heatedngsan electric stove and stir until homogenougeAboiling,
medium poured into the erlenmeyer and sealed watlzg and aluminum foil. Sterilization in an auteelat a
temperature of 121°C and a pressure of 15 psiFanihutes (7).
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Preparation of Inoculum
The inoculum was prepared by inoculating one lobthe isolates were selected from the screeningjtsemto 25
mL of liquid medium beechwood xylan in 100 mL Enegyer and incubated at 60°C for 24 hours on a shaikle
a speed of 150 rpm (8).

Implementation Resear ch

Enzymes Stability Test

Getting a stable enzyme performed stability testgsh® enzyme-producing bacteria thermophilic xyten&o the
conduct of inoculum preparation, then taken 2 mtidum, then put in a 100 mL medium beechwood xjha250

mL Erlenmeyer. After that, be shaked at a tempegatfi6GC with a speed of 150 rpm for 24 hours. After 24rso
of each interval of 1 hour for 12 hours a sampléalen as much as 0.5 mL then isolated and testieshase
enzyme activity (8).

I solation Xylanase Enzyme

Isolation of xylanase enzyme was performed accgrdonthe Susanti method (2003), the enzyme xylaiase
beechwood xylan medium separated from the cellsdmntrifugation at a speed of 5000 rpm for 15 misute
Supernatant formed a crude extract xilanase. Measmmt of enzyme xylanase activity carried out oa th
supernatant.

Test of Xylanase Enzyme Activity

Xylanase enzyme activity test was performed acogrdo Baileyet al (1992) are modified, using 1% (w/v) of
xylan in buffer phosphate (pH 8.0) for reactionsfTenixture (0.5 ml substrate solution and 0.25 nflcoarse
enzyme) was incubated at 60°C for 10 minutes aaddhction was stopped by addition of 0.5 ml dingtalicylic
acid reagent (DNS), followed by keeping at 90°C i& minutes to stop the enzyme reaction and medsure
absorbance at 540 nm (9).

Xylose Standard Curve

Xylose standard curve was made in the range 022030, 40, 50, 60, 70 80, 90 and 100 mg/mL. Altotd#):25
mL of each standard solution is mixed with 0:25 ofldistilled water, then add 0.5 mL DNS reagente Thbe is
inserted in a boiling water bath for 15 minutegrtitooled and absorbed at a wavelength of 540 nm.

M easur ements of Protein Content

The protein content of the filtrate enzymes werasueed by using the Lowry method (1976). The pnoteintent
in the sample can be determined with 0.1 ml enzgaraple was added 0.9 ml of reagent C and then sheked
allowed to stand for 15 minutes. add the colorisggent Folin ciocalteau 3 ml ago in the shake andtand for 30
minutes. Then define a spectrophotometer absorbatreevavelength of 500 nm. The protein contergrafymes is
determined by comparing the results with the stethdarve absorbance Bovine Serum Albumin (BSA).nRBlé&s

determined by means of 0.1 ml of distilled watexedi with 0.9 ml of reagent C and 3 ml of Folin Gilteau
reagent.

M easur ement of specific activity
Xylanase enzyme specific activity (U/mg) is theicabf xylanase enzyme activity (U/ml) to proteinntent
(mg/ml).

Biochemical Characterization of Thermoxylanolityc Bacteria

To determine the type of bacteria producing thermimpxylanase enzyme necessary to do some bioaana@sts.
Biochemical characterization performed on 5 isalaghowed the highest xylanase activity. Biochemical
characterization was conducted on the test: TSpl@Sugar Iron), gas production, the productiondgh, oxidase,
motility, IMVIiC (Indole, Methyl-red, Voges ProskayeCitrate), urease, oxidative-fermenteative (OFd a
fermentation of various kinds carbohydrates (glecasicrose, lactose and mannitol), and the hydsobfgyelatin.

Triple Sugar Iron Test (TSI)

TSI testing using Slant Jelly Medium containing I&étose and sucrose, and 0.1% glucose. Then Phemhavas
added to the medium that is used as a pH indiegtich will detect the formation of acid from therfeentation of
carbohydrates. Inoculation of bacteria on the serfaf the medium in a zig-zag, then incubated #®24 hours.
Some of the reactions that might occur in the nredane as follows.
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(1) Base yellow (K) and red inclined surface (Mdading to fermentation of glucose (Phenol red idic turns
yellow due to the presence of acid in the baseg Jlbping surface remains red (alkaline) due tatditions of
glucose in the medium.

(2) Base yellow (K) and an inclined surface of r@d), refers to the fermentation of lactose and sser
(concentration of the glucose is high) which madiel ®ormation occurred throughout the medium.

(3) Establishment of gas, occurs when the ordersphsby the presence of air.

(4) The formation of kS, visible through the black color in order.

(5) The base and red inclined surface (M|M), intiiiganone of fermentable sugars, and no gas. & ptoduction
(14).

Oxidase Test

Testing is done by adding reagents oxidase tettafpt phenylenediamine dihydrochloride 1% on filter paper
Then the bacterial cultures were taken with ose andared on the filter paper. The paper will besphlack or
purple in areas be oiled by culture if positivet tesults.

Test of IMVIiC (Indole, Methyl-red, Voges-Proskauer, and Citrate)

Test of Urea Indole Matile (M1U)

Colonies that will be identified retrieved usingeo€olonies were inoculated on the test mediumietdole urea
in the form of semi-solid manner in order to bebbed. Media incubated at room temperature for 1&d4#s. The
bacteria movement indicated by the spread of hiaatefonies around the puncture. Urea positivetreadndicated
media color change to pink. Indole positive reacimindicated by the addition of Kovac reagent thién produce
a red ring on the surface and show negative ifdtipces an orange ring on the surface (10).

Test of Methyl Red (MR)

Colonies that will be identified retrieved usingeofolonies were inoculated on media MR-VP. The imeckre
incubated at 37°C for 18-24 hours. Then add thoefedr drops of methyl red indicator. The red cdludicates a
positive reaction.

Test of Voges-Proskauer (VP)

Colonies that will be identified retrieved usingeofolonies were inoculated on media MR-VP. The imeckre
incubated at 37°C for 18-24 hours. Then added reaBarrit. The suspension was shaken for 20-30 rgixo
Positive VP reaction, in case of acid formation kedr change of medium color to pink after additidnBarrit

reagents.

Test of Citrate

Colonies that will be identified retrieved usingeo<Colonies implanted scratch zigzag on the seetiegia
simmons citraten form of slant jelly. Then the media were inctdzhat 37°C for 18-24 hours. Blue colonies
showed positive results, while green colonies stibsvaegative reaction.

Urease Activity Test

Urease activity by inoculating bacteria on the mediChristensen's Urea Agar and the use of a piéatali phenol-
red. Incubation process in the tube for 24-48 harsO°C. Positive test results will increase thewghich causes
the indicator changes from red/orange to pink ok garplish red. While negative if it does not charcolor.

OF Test

Test OF preceded by inoculation of cultures in twoes of OF, which containing media Hugh and Le&ifsone
tube was added oil for making the anaerob conditigoth of them were incubated at 50°C for 24-48reoThe
Positive fermentative result if there is a coloare from green to yellow medium on both the tutmbtae positive
oxidative if only a tube that is not covered intbidt changes color to yellow. Negative resulhédre is no change in
the medium tube. The color could turn into a bludsie to the amine metabolism peptone by bacteria.

Carbohydrates Fermentation Test

Colonies that will be identified retrieved usingeosThe colony was inoculated into tubes which eachtain
glucose, lactose, mannose, maltose, and sucroeeach of the sugar solution is added phenol nelitator
(phenol red) and inserting to Durham tubes in upgldwn position. The microbial suspension was iatedh at
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50°C for 18-24 hours. When the color of the mediummed yellow, it means the colony forming acidnfrahe
fermentation of carbohydrates. When there arewdbles in the Durham tube, means of fermentatieigformed.

Test Hydrolysis Gelatin
This test is performed by inoculating cultured inwgrient medium gelatin. Then the medium was iatet for 24
hours at 50°C. Before the test medium is incubatgn in the refrigerator at a temperature ¢f40ntil the bottom
freezes. If gelatin was hydrolyzed, medium will @mliquid after cooling. If not hydrolyzed gelatmedium will
remain solid.

RESULTSAND DISCUSSION

Biochemical Activity of Thermophilic Bacteria
The results of biochemical tests were conductediven isolates of the bacteria producing the higheganase
enzyme from Hot Springs Mudiak Sapan South Sola#riat can be seen in Table 1.

Table 1. Results of Biochemical Activity of Xylanase Enzyme Ther mophilic Bacteria

No Test Names of Isolates

MS11 MS12| MS15 MS16 MS18
1 | A/An A A A A A
2 | TsIA m[ m m[m | m[m m[m m[k
3 | Gas (@) () () () )
4 | HS ) () () ) ()
5 | Catalase 8] () (+) ) (+)
6 | Oxidase ) (O] (@) ) ()
7 | Motility O () G) () *
8 | Indol (@) Q) (@] O] (@)
9 | Urease &) @] O] Q) (+)
10 | Citric (@) ) Q) () (@)
11 | Lactose () () Q) () ()
12 | Glucose () (@) (@) ) )
13 | Sucrose () Q) Q) ) ()
14 | Mannitol ) ) Q) (@] *)
15 | MR ) (O] Q) () *)
16 | vP () () ) () )
17 | OF () () () () ()
18 | Gelatin (+) (+) (+) (+) (+)
Genus Bacillussp.1 | Bacillussp.2 | Bacillussp.3 | Bacillussp.4

Description: (+): positive test results, (-) testsult is negative, A: Aerobic,|m: redred (negative test result), [k: red-yellow (the formation
of acid), Mudiak Sapan (MS).

The results of biochemical tests showed that iselMS11, MS12, MS15, MS16 and MS18 on gelatin mesditing
showed positive results, characterized by meltielgtgn medium at a temperature of 4°C. Gelatinpsadein that is
not perfect because it does not have the amino tagidophan. Gelatin may freeze when they are bedfC
temperature and melt at temperatures above 25%.ifidicates that all isolates were able to prodgektinase
enzyme that plays a role in hydrolyzing gelatin demsed into liquid (liquid) (10). In testing is@atTSIA MS11,
MS12, MS15, MS16 symbolized by (]nn) which indicates a negative test result, the leicthe fermentation, the
production of gas or (¥ (14). While the 18 isolates obtained positivet results are symbolized by (]rk)
indicating the presence of glucose fermentation.

Results of testing positive motility characterizeglthe growth of bacteria that spread from the ¢tabculation)
and followed by a color change medium into clouldyis due to the movement of bacteria. The Movenant
bacteria aided by a long thread-like structureechthe flagellum grow in the cell membrane (13).

At the catalase test isolates showed positive t&esoamely, MS12, MS15 and MS18, indicated the gares of
bubbles of oxygen because of the breakdown @,Hhydrogen peroxide) by the catalase enzyme pratibye
bacteria. While the urease testing positive resufly indicated by two bacteria, namely, MS11 an818 which
indicates that both isolates were able to attaek darbon and nitrogen to produce the enzyme ureaserm
ammonia compounds. The presence of ammonia causeslor change medium phenol-red color changeainio
(20).
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Tests on the positive results of carbohydrate fetaton only shown in carbohydrates do MS18. Tdédsaates
consisting of sucrose, glucose and mannitol, pasitesults obtained marked by changes in colohefrhedium
changed to a yellow color, which states the begtierim acid from the fermentation of carbohydrgfe).

The results of the testing of the MR-VP in isolalésshowed positive results indicating isolates fsament the
mixed acid, by changing the environmental pH medhevomes lower. Positive results marked the changelor
to red on the medium (14). Meanwhile, the VP testilt is positive color change to pink or red after addition of
reagent containing naphtol indicating that the @nes of acetone (10).

The big difference in the results of some biocheairiests performed on five isolates, it can be kbated that there
are four groups oBacillus sp of all five isolates. All of isolateBacillus sp among them MS11B@cillus sp.},
MS12 and MS15Racillus sp.2, because both these isolates have similar resnltach test, then MS1B4cillus
sp.3 and MS18 classified into groupBdcillus sp.4).

Genus of Bacillus have physiological propertiesenatractive because each type has different déitpeghisuch as:
(1) capable of degrading organic compounds sugir@eins, starch, cellulose, hydrocarbon and spcépable of
producing antibiotics; (3) role in nitrification dndetoxification Denitrification; (4) nitrogen-firg; (7) are
chemolitotrof, aerobic or facultative anaerobesj@ghilic, psycophilic, or thermophilic (11).

Stability The Xylanase Enzyme of Ther mophilic Bacteria Isolates
From research conducted, showed that states thatability of the xylanase enzyme activity prodlibg the five
isolates of bacteria isolated from Hot Springs Mikdbapan South Solok stable until the second héguie 2).
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Figure 2. Xylanase Enzyme Stability

Isolates which had the highest activity and staibyeto 2 hours in produced IBacillus sp.1(isolates MS11) with
activities 83.9%, followed byacillus sp.2isolates belonging MS15 activity with 80.5%, 72.486lates MS16,
MS12 isolates 72.2%, and very low activity expecixsh by 62.1% of the isolates MS18. Data of enzyoiwity
can be seen from (Figure 3).

As stated by (Chaplin and Bucke, 1990), the stghilf a xylanase enzyme can be seen from the neguksidual
enzyme activity, wherein the enzyme is said totabls if the remaining enzyme activity of more tt&0% of the
initial activity of the enzyme (6). At the 3rd tilhe 12th of incubation times, enzyme activity @ased and the
increase is very significant. The enzyme activiapable of maintaining stability above 50% until feeond hour of
incubation, further increasing and decreasing,luhg 9th. The percentage of enzyme stability ihisdlates
increased again at the 10, 11 and 12. This mayukedénatured enzyme protein structure resultindeicreased
enzyme activity.
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Figure 3. Xylanase Specific Enzyme Activity

The stability of the enzyme is an important tra@tt must be owned by an enzyme as biocatalyst.re@zan be
said to be stable if the enzyme can maintain itsviac during storage and use, and can maintaibiliy against
temperature and pH extremes and a variety of comgmthat can damage, such as acid or alkaline rso(%.
Activity and stability of enzymes is influenced physical and chemical modification of the condigamat can
cause structural changes in secondary, tertiany, caraternary of the enzyme molecule, which is chuse the
dissolution of covalent bonds and hydrophobic bqd@s.

From the data obtained at the 12th hour (after dirrof incubation), the stability of the enzymergased the
activity of a specific enzyme from hour to-2. Thigt activity of the enzyme that occurs in the hatvghase,
indicating that the bacteriBacillus sp isolated from Hot Springs Mudiak Sapan South Bdlas the ability to
produce the enzyme xylanase on a long incubatidi®®t temperature. As described by Prescott (2@B3),the
increase in enzyme activity due to increased priboluenzim.Dalam enzyme reaction, the enzyme reactelocity
is proportional to the concentration of the enzymben the concentration of the enzyme increases@eaase in
enzyme activity (14).

The result showed that, of the five bacterial issdawere seen stability of enzyme activity, baatéhiat have the
most good enzyme stability Bacillus sp.4(MS18). The stability of the enzyme on isolates ba seen from the
specific enzyme activity resulting from hour-to-h@uto 2 is quite high and is above 50%, then iaseel activity at
the time of harvest. Increased activity of enzytied occur at harvest time also showed that theehacre able to
produce an enzyme which is stable. Xylanolytic ingeoduced MS18 is xylanolytic highest index amading five
other isolates is 1:39 mm. The high value of thdeinxylanolytic on MS18, can also confirm that baeteria have
specific enzyme activity that most flattering arah de classified into bacteria capable of genegatitzymes stable.
While most low enzyme stability was found in iselaMS15, due to a significant decrease, on the &lb@risolates
activity has decreased and has almost no actwifyd8 U/ml (Appendix 3).

CONCLUSION

From the research that has been done about thiéitgtabenzymes and biochemical tests of bacteitiacan be
concluded as follows: The fifth genusBacillus spisolatesBacillus sp.lisolates as MS11, meanwhile MS12 and
MS15 isolates foBacillus sp.2Bacillus sp.3isolates is MS16 and MS18 f8acillus sp 4isolates. Then, the five
isolates had a stable xylanase enzyme. The mdué ®tazyme found iBacillus sp.4MS18).
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