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T-Periodontitis
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V-Yeast extract Pepton Xylose

Y-Yeast Pepton Dextrose Agar
v-Thin Layer Chromatography (TLC)
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1-Tris-HCI

V-Ethylene diamine tetra acetic Acid (EDTA)
A-Tris-EDTA buffer

4-Revolutions per minute (rpm)
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Y-Cycle
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¢-Potato Dextrose Agar
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AAACTCCGTCGTGCTGGGGATAGAGCATTGTAATTATTGCTCTTCAACGAGGAATTCCTA #-

CEEETErrer et r et e et r el
Sbjct  VFAY

AAACTCCGTCGTGCTGGGGATAGAGCATTGTAATTATTGCTCTTCAACGAGGAATTCCTA \of)

Query £\
GTAAGCGCAAGTCATCAGCTTGCGTTGATTACGTCCCTGCCCTTTGTACACACCGCCCGT Y-

CEEETEErr et r ettt
Sbjct 1bFY

GTAAGCGCAAGTCATCAGCTTGCGTTGATTACGTCCCTGCCCTTTGTACACACCGCCCGT ¢+

Query V)
CGCTACTACCGATTGAATGGCTTAGTGAGGCCTCCGGATTGGTTTAAAGAAGGGGGCAAC A
CEEETErrrrrr et et e e et
Sbjct \gev
CGCTACTACCGATTGAATGGCTTAGTGAGGCCTCCGGATTGGTTTAAAGAAGGGGGCAAC  \##)
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TNCATCTTGGAACCGAAAAGCTGGTCAAACTTGGTCATTTAGAGGAAGTAAAAGTCGTAA  Y¥-
Forrrrrrrrrrrrreerrrrt e e et rrer ettt e e et

Sbijct \geY
TCCATCTTGGAACCGAAAAGCTGGTCAAACTTGGTCATTTAGAGGAAGTAAAAGTCGTAA VYY)
Query Yf\

CAAGGTTTCCGTAGGTGAACCTGCGGAAGGATCATTACAGTATTCTTTTTGCCAGCGCTT Y- -

CEEEEErrrr e et e et el
Sbjct vy

CAAGGTTTCCGTAGGTGAACCTGCGGAAGGATCATTACAGTATTCTTTTTGCCAGCGCTT  \YAN
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AATTGCGCGGCCAAAAAACCTTACACACAGTGTNTTTNGTTATTACAAGNACTTTTGCTT  Y¢-

CEEererrerr rrrrrrrrrrrrereererer eer trrrrrr et
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AATTGCGCGGCGAAAAAACCTTACACACAGTGTTTTTTGTTATTACAAGAACTTTTGCTT  VAfY
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TGGTCTGGACTAGAAATAGTTTGGGCCAGAGGTTTACTGAACTAAACTTCAATATTTATA  fY-
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TGGTCTGGACTAGAAATAGTTTGGGCCAGAGGTTTACTGAACTAAACTTCAATATTTATA  14-)

Query fY\ TTGAATTGTTATTTATTTNATTGTCAATTTGTTGATTAAA  f7-

FEEErrrrrrrr et e e terr e e e e et
Sbjct V4-Y TTGAATTGTTATTTATTTAATTGTCAATTTGTTGATTAAA \4f)

1 Gl Gasidi oS () gsm s 00 (sOlwlan s 5ed0 4500 DNA 55 cnlin 1y U<
Ay oLlzs NCBI el 5
Dataryum Hansen < g Jows g5 ouids aal 95 J gialsl ) oS g Aus abaulads
by a8 5 Jemabily a4 Huls celuw Y6 51 aas Debaryomyces hansenii y,sas
sad sals GLas ¥ JSi 5o TLC 3218 (695 5 agw S0 oo sad aad o8 J sl il o
(b S 18 soliiul o) 5 ol ol se 4 Jsabil) 53l 5o a s SV Hlade ) ool
By olanlict oI5 e ol L e (ol o 5 5k il 5 5l e



e 5 S8 S s K §3 IS 038 3l o (g 3lular Debaryomyces hansenii s ass & s baw s Jgdly Ld WY

A 5 Cp i el A Bl o a g0 595 09 sede Gl 0 e sualdie ¥ JSE H0 4 S

X S

Debaryomyces hansenii « g bows 5 sai aul g3 Jsully 5 Jsla TLC ¥ K
(X) aablas Jsiabls b Jlie 53 (S) et bawa 5 s il 55 J sl b

45 - - 25

40 4

35 B
2 26 1 15 .
3 25 1 ¥ —Aodiloudldad
o b i
a 15 ‘:’l U0
X 10 hy
X S5k
'i 5
N

0 A—L 0

0 24 48 72 9% 120
(welw) Vb,

HPLC 3l soliical s La T 5,8

&

[t =]
s R golwlaa S,y K su L 5l «< Debaryomyces hansenii yaie s 55 5 5L
s Shae s poale (318 5L 58 3 sl sy Lo s a5 Sl aslie 5 a3



WF AV le ) ol (0S5 5 o o)9 638 (ol s 3/ () a1 ol&tils a3y — oo alows

e R B R B e e e
sl b1 prd sl sl J gmne J sl 5 widily e LIS g0 5oLy a3
3ol e 58 S0 S alie S J bl 5 <ie 0 5 .(Saha and Bothast. 1999)
9 gl b B a ) se S 0 L S 51 bl a8 ol su i alasl ol
50=SY 1 bty ol s > 5 (Onishi and Suzuki, 1969) o & (5 ,15>< (S5 5w
ALl Lt a5 S0 51 soliieal L (gl s ot T8 Sy a3 Sy
Joably anb sla sasSul & o i 51 S5 (Toyoda and Ohtaguchi 2009)e.s <
2l o Debaryomyces hansenii (s y—eios 458 .38 S ), 38 < alllbe o, 50 «<
le 5l 5 58-Sl gl 311, Debaryomyces hansenii la yeads o)) ,1San 5 531 500l
,e (Altamirano et al.,, 2000) o su S (5L ulan oa i Lol lagh w ju e <o)l sla
(5 main s Lo g3 55 L1331 J s ably wsols alail 11 e 5 Gialy 4S5l alllas
s !ywus (Ramesh et al., 2013) wso S w il g ocwsla 5 ) s Debaryomyces hansenii
ol uls «S ass S 5,158 Debaryomyces hansenii ysas 5 ) g o))< an
Lally (Misraetal, 2012) 5 g9 55415 534 4 a8 0 51 Jsbily 53 5 2 5K 4/YY
o 5alE A4S 050 S GBS il Gunle a5l made 51 (6000 (5 4 g OIS an
Prakasha et al.,) s 5o 55015 >3 o a0V e+ 51 Jelily 53 5 2 s SWA al s
39S 3lmlon Jobly a5 sl ade Yo Lus® oIS an 5 salials (2011
@a S 0l B o i 5 9SS e eul@d 55 L1551 G S e Ll Ol sie 4y 4 S
il oo asS oA Gebly s s a s SN Bl ad (5158 Ssls Gunle gL
oK aa g gl s K s alllas 4o (Sampaio et al, 2008) o, < & &5 bl
55015 SV Jomally ad 8 sy peila Gunlo 5L 48Y COMIT (g 5aie 4 5
oumenlo 53500 (s y—ede 4 gu ey 5 =) o (Carvalheiro et al., 2006) oz suldi ol
e e 3 bl S s, SV /0 S,y S su,S Sl sad ilalis wila
Slalllas s S35 s Ol b 3 00 0l 5 J sl SlaBe 50, S and 5 55115 3
Al e wldie (g su i aladl

S Al

2lad (b, Sl (38,8 515 Hu s g usle Jebl)y oS gaia d) )l palsa La S L
adlsa Jalie 5 o€ oGS 5 suliiaal YU slas 5 Lt o 3L5 Jsibl) a8
p=bie Do suliil gl e 8 Y pimae Bl a s Bie o caill K (g5l o ls

Ls:‘—""".‘.“)‘)l‘—"“’é—.f‘)“a‘)‘u—’:"‘]"°J—"‘Su"..‘)':.‘—"z’u—i“dJ‘Ju—iJJ‘dGl‘AdJ‘d"u—“‘Ju—i‘&



WS 5 S8 S s Ke £55 IS 035 3l o (g 3lular Debaryomyces hansenii & jases & s bowss Ikl L W

Sl a8 (S S el ol g canls Sl sad hlalia et g b
ol S et 3l pa A sla an 5T Ly Laseis Lo (380 s g5l5 5 suliiwl L 4S
Js=ulily 51 ol s5 o~ - (EI-Batal and Khalaf, 2004) s s o aladl La acsilS 515 <o
soliiaal gols i (et BN plis Hu 538 5o 3Kola i Olssie 4
Ja g0 (S98 5 e gige s olel8 Sl <l Juls < (Cheng et al, 2010) 5 ,<
Sl 31 i)yl 55 sulail BLad 3l aeal sa 50 smn (3 shan et SlaS 5 L
Lasedo 5 €S paad wil 8wl 4 pem 4o (g oBe Hlinn w3l 8 o conadd G150 pie
loa 510058 e SIS L, 538U (6 S0 Bupb Bl ot (e Joubil) a8 e
6l il o PH 5 Los (il 58 (035500 o 5ol il s Jolt La, 35S6 oy
55l i 1 La eyl ool 5l o J il (05555 g T Sd 203 il
8 La s ) pllin 5 Jsmabl) ad se (s et (sba s (s5lslan 50

il e bl w85 sl 5500 ls s o (i g Ho el

C._aLZu

Abou Zeid, A. A,, EI-Fouly, M. Z., EI-Zawahry, Y. A., EI-Mongy, T.M., EI-Aziz, A.B.A. (2008)
Bioconversion of rice straw xylose to xylitol by a local strain of candida tropica-
lis Journal of Applied Sciences Research 4(8): 975-986.

Ahmad, I., Shim, W.Y,, leon, W.Y.,, Yoon, B.H., Kim, J.H. (2012) Enhancement of xylitol
production in Candida tropicalis by co-expression of two genes involved in
pentose phosphate pathway Bioprocess and Biosystes Engineering 35(1-2):
199-204.

Altamirano, A., Vazquez, F., De Figueroa, L.I.C. (2000) Isolation and identification
of xylitol- producing yeasts from agricultural residues Folia Microbiological
45(3): 255-258.

Branco, R.F, Santos, J.C.D., Sarrouh, B.F,, Rivaldi, J.D., Jr, A.P, Silva, S.S.D. (2009) Pro-
files of xylose reductase, xylitol dehydrogenase and xylitol production under
different oxygen transfer volumetric coefficient values Journal of Chemical
Technology and Biotechnology 84: 326-330.

Bura, R., Vajzovic, A., Doty, S.L. (2012) Novel endophytic yeast Rhodotorula muci-

laginosa strain PTD3I: production of xylitol and ethanol Journal of Industrial



WO ARV Sl ) oyl (oS 5 53 63,08 (ol S5 () 1y ol hmg sy — oo alone

Microbiology and Biotechnology 39(7): 1003-1011.

Carvalheiro, F, Duarte, L.C., Lopes, S., parajo, J.C,, Pereira, H., Girio, F.M. (2006) Supple-
mentation requirements of brewery’s spent grain hydrolysate for biomass and
xylitol production by Debaryomyces hansenii CCMI 941 Journal of Microbiolo-
gy Biotechnology 33: 646- 654.

Cheng, k.k,, Ling, H.Z., Zhang, J.A., Ping, W.X,, Huang, W., Ge, J.P, Xu, J.M. (2010) Strain
isolation and study on process parameters for xylose- to- Xylitol bioconversion
Food Biotechnology 24(1): 1606- 1611.

Cortez, D.V,, Roberto, I.C. (2014) Optimization of D-xylose to xylitol biotransforma-
tion by Candida guilliermondii cells permeabilized with Triton x-100 Biocatal-
ysis and Biotrasformation 32(1): 34-38.

Deak, T., Chen, J., Beuchat, L.R. (2000) Molecular characterization of Yarrowia lipolyt-
ica and Candida zeylanoides isolated from poultry Applied and Environental
Microbiology 66: 4340-4344.

El-Batal, A.l,, Khalaf, S.A. (2004) Xylitol production from corn corbs hemicellulosic
hydrolysate by Candida tropicalis immobilized cells in hydrogel copolymer
carrier Journal of Agricultural Biological 6(6) 1066_1073.

Granstrom, T.B., Izumori, K., Leisola, M. (2007) A rare sugar xylitol Partl: the biochem-
istry and biosynthesis of xylitol Applied Microbiology Biotechnology 2: 277-
281.

Hoffman, CS (1997) Current Protocols in Molecular Biology John Wiley and Sons,
New York.

Ko, C.H., Chiang, PN., Chiu, P.C,, Liu, C.C,, Yang, C.L., Shiau, I.L. (2008) Integrated xyli-
tol production by fermentation of hardwood wastes Journal of Chemical Tech-
nology Biotechnology 83: 534-540.

Li,Y., Park, J.Y,, Shiroma, R., Ike, M., Tokuyasu, K. (2012) Improved ethanol and reduced
xylitol production from glucose and xylose mixtures by the mutant strain of
Candida shehatae ATCC22984 Applied Biochemistry Biotechnology 166:1781-
1790.

LifHolgerson, P, Stecksen Blicks, C., Sjostrom, |., Oberg, M., Twetman, S. (2006) Xylitol



WS 5 S8 S s Ke £55 IS 035 3o (g 3lular Debaryomyces hansenii & jas & s baw s Skl Ly V8

concentration in saliva and dental plaque after use of various xylitol-contain-
ing products. Caries Research 40: 393-397.

Misra, S., Raghuwanshi, S., Saxena, R.K. (2012) Fermentation behavior of an osmotol-
erant yeast Debaryomyces hansenii for xylitol production Biotechnology Prog-
ress 28(6): 1457-1465.

Natah, S.S., Hussien, K.R., Tuominen, J.A., Koivisto, V.A. (1997) Metabolic response to
lactitol and xylitol in healthy men Journal of Clinical Nutrition 65: 947-950.

Onishi, H., Suzuki, T (1969) Microbial production of xylitol from glucose Applied Mi-
crobiology 18: 1031-1035.

Perez-Bibbins, B., Salgado, J.M., Torrado, A., Aguilar-Uscanga, M.G., Dominguez, J.M.
(2013) Culture parameters affecting xylitol production by Debaryomyces han-
senii immobilized in alginate beads Process Biochemistry 48(3): 387-397.

Perez-Bibbins, B., Oliveira, R.R.S., Torrado, A., Aguilar-Uscanga, M.G., Dominguez, J.M.
(2014) Study of the potential of the air lift bioreactor for xylitol production in
fed-boten cultures by Debaryomyces hansenii immobilized in alginate beads-
Biotechnol. Process Engineering 98: 151-161.

Phaff, H.J., Starmer, W.T. (1987) Yeast associated with plants, insect and soil Pp. 123-
180. In: Rose, A.H.and Harrison, J.S. (eds). The yeasts: Biology of yeasts second
edition, Academic Press, Orlando, Florida.

Ping, y., Ling, H.Z,, Song, G., Ge, J.P. (2013) Xylitol production from non-detoxified
corncob hemicellulose acid hydrolysate by Candida tropicalis Biochemical En-
gineering Journal 75:89-91.

Prakasha, G., Varma, A.J,, Prabhune, A., Shouche, Y., Rao, M. (2011) Microbial produc-
tion of xylitol from D-xylose and sugarcane bagasse hemicellulose using new-
ly isolated thermotolerant yeast Debaryomyces hansenii Bioresource Technol-
ogy 102(3): 3304-3308.

Ramesh, S., Muthuvelayudham, R., Rajesh Kannan, R., Viruthagiri, T. (2012) Applica-
tion of factorial design to the study of xylitol production from corncob hemi-
cellulose hydrolysate by Candida guilliermondii Journal of Biochemical and

Technology 4(1): 518-523.



WYY Sl ) oyl (oS 5 53 63,08 (ol S5 () 1y ol hmg sy — oo alone

Ramesh, S., Muthuvelayudham, R., Kannan, R.R., Viruthagiri, T. (2013) Stastical opti-

mization of process variables for corncob hemicellulose hydrolysate to xylitol
by Debaryomyces hansenii var hansenii International Journal of Chemical and
Technology 5(1): 186-196.

Rao, R.S., Bhadra, B., Shivaji, S. (2007) Isolation and characterization of xylitol- pro-
ducing yeasts from the gut of colleopteran insects Current Microbiology 5:
441-446.

Rao, R.S., Prahasham, R.S., Prasad, KK., Rajesham, S., Sarma, P.N., Rao, L.V. (2004)
Xylitol production by Candida sp.: Parameter optimization using Taguchi ap-
proach .Process Biochemistry 39: 951- 956.

Saha, B.C., Bothast, R.J. (1999) Production of xylitol by Candida peltata Journal of
Industrial Microbiology and Biotechnology 22: 633- 636.

Sampaio, F.C., Chaves-Alves, V.M., Converti, A., Lopes Passos, F.M., Cavalcante Coelho,
J.L. (2008) Influence of cultivation conditions on xylose-to xylitol bioconver-
sion by a new isolate of Debaryomyces hansenii Bioresource Technology 99:
502-508.

Sirisansaneeyakul, S., Kop, B., Tochampa, W., Wannawilai, S., Chaveesuk, R., Lee, W.C.
(2014) Sodium benzoate stimulates xylitol production by Candida mogii Jour-
nal of Institute Chemical Engineering 45(3): 734-743.

Toyoda, T., Ohtaguchi, K. (2009) Xylitol production from lactose by biotransforma-
tion Journal of Biochemical Technology 2: 126-132.

Vakhlu, J., Kour, A. (2006) Yeast lipases: enzyme purification, biochemical properties
and gene cloning Electronic Journal of Biotechnology 9: 69-85.

Zagustina, N.A., Rodionova, N.A., Mestechkina, N.M., Shcherbukhin, V.D., Bezboro-
dov, A.M. (2001) Xylitol production by a culture of Candida guilliermondii 2581
Applied Microbiology Biotechnology 37(5):489-492.

Zhang, J., Geng, A., Yoo, C,, Lu, Y., Li, Q. (2012) Xylitol production from D-xylose and
horticultural waste hemicellulosic hydrolysate by a new isolate of Candida

athensensis SB18 Bioresource Technology 105: 134-141.



