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3. Generally regarded as safe (GRAS)
4. Phyllosphere
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1. Polyols
2. Xylitol
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3. Thin layer chromatography
4. Colorimetric method
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1. Yeast extract Pepton Xylose
2. Yeast Pepton Dextrose Agar
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. Internal Transcribed Spacer (ITS)

. Yeast Extract Peptone Glucose (YPD)

. Lysing Buffer

. Vortex

. Triton X-100

. Sodium Dodesil Sulphate (SDS)

. Tris-HCl

. Ethylenediaminetetraacetic Acid (EDTA)
10. Tris-EDTA buffer

11. Revolutions per minute (rpm)
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5. Dinitrosalicylate (DNS)
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4. Mega (Molecular Evolutionary Genetics Analysis), Version 5
5. Maximum likelihood

Yo

S Al s =Y gles 53 Saks Sl a5 el SSs

[V#] 5,8 13 eslizul 5,5 PCR (g b s (51545

el 5l eslmal Lk 555 aaki PCR
(5'TCCGTAGGTGAACCTGCGG3") ITSI

sse 4 (STCCTCCGCTTATTGATATGC3")
b 3 5 ol am sl [WV] s el 228 el
(doys V/O) 38T U5 sy p sdsl s PCR s
3 s e ek 1BS S b e 5 WS S
5 o ol b e NCBEEL s sl ey JIs
Gl s GESI As asiie 555 et 45
Tosss d(ais 0 ar 3 A0) sl kel Gl e e sl
LSBTl 3 00 sl T gl a3 80 a4 S
3 VD Tl by ulg 55 s kB ) (gl 4 VY

Al e (4ids Ve

s v

J skl
?U}ﬂ\d.}_jl.k_g-dj_&ud_bﬁ\\'\.Lq\w)ﬂw])z
wﬁbr.«.v...bl_:fk.fj_fj‘ e Q—l‘d;"‘;"’\)"g}:;ﬁrm&“

R 6)\.\4:\.3;- ole Laul BEIE]

RNA  JIg e bws bjese glols

P52
dj &j)J_!PCR)\v\_HJMJ_A)\ aJ._ATC,._mJuA_x.L_E
areios Lol e 031000 5 0350 LAl B s es 5,61
1. Initial denaturation

2. Cycle
3. Final extension



wilisy Dl go Yo si000) pasn Jav g Juils A 55 anllas e o2

Query
Shj ct
Query
Shj ct
Query
Shj ct
Query
Shj ct
Query
Shj ct
Query
Shj ct
Query
Shj ct
Query
Shj ct
Query
Shj ct

40

61

100
121
160
181
220
241
280
301
340
361
400
421
460
481
520

()ﬂj}’i—w«f )/j_)j;j)j_)'l ‘(JJGJLAUT)WJJ:S—A(LQ)L)\" ;)uﬁﬁ)LadderL
TTCTAACCCTGIGCATTTGI TTGCGATAGTAA 60

R R R
R SR
ittt i
ittt ittt
b R R R, e
miititittitisiotininotittisiitiviiititninibes
ik stintdaiinidsstimstiiatininige
niniitinstiintiiiiini a@%@&w iiiTiiges

AATCAGAATGT CTACATTTTAAGATTAGATCTCAAATCAG

ittt v it st i

List iwse Yo o300 b sdems3 Vo e alid s NCBI s (550 i OYF aada 3l am ¥ 03

6 Rhodotorula mucilaginosa strain CRUB 113

70 Rhodotorula mucilaginosa strain AUMC 777

35 — Rhodotorula mucilaginosa strain AUMC 724

ol Rrodotorula mucilaginosa strain UIMC35

Rhodotorula mucilaginosa strain AUMC 778

Rhodotorula mucilaginosa

Saccharomyces cerevisiae

Falanl Sisk e ¥ S

A Sl s plulis QLS oS leslinl L o ase i Ay Jaxlsl; S 2S olubs

-aJ‘v\_)‘ v;r.._mg.i_:‘) L)Lj) ‘)‘ salaol l_z .,\_:.S}; )‘.L;.A MV.A

L M s0 g5 07930, 4 g L 5

o=l s e edali s 0 o 55 4 jshailen a5 Al (6 S

= oS P s A i 53 55 03 e

s 3L Co Y Sl deny [si Pl go Yoy s iss) oasies

. - ol A Iy .asb | | 15 ad g
,',;'—"*:'—*L")'}-J‘ibrf‘:jﬂfj—g\c'p]’f J’U(}:} 02 ij—*‘L’) u—‘)j—l-’) )dr‘L) 5

.J._'J)_'e;b‘d“wﬁ)' 0355 Jlde 5 odle BL 5kl A3 Ik

cUa)‘JQM*J@))TLC L&«lfdbj_zpsjjj
ol By e A5 il e (03 S 5 elina

A 6_;:?@)‘.3.»‘ J.:a:r_"»

\td



\qu QLTM.JU c\T 692 c\c\/ a)Lw::

Ikls s SRl sk«
f*:jﬂhfw' G A 5kl chale 2ulsslhas sls Ol @Lﬁ

Ikl A5 2l e [iat Slowso Yoy sions) &g 52

Yo sions, asw 53

0k s s el Sel skl clale iy Ll Ll s
ar g b oosd e edalie ) Jodr js oS kil s Jebls
505 205 08 Ypss) (byan ki ol 5 ensl o
315 0L 53 8 (05 5 p ST Ypx) Jsbo o5 ol
Gy g Jsbl M5 sk 4 5k clBle e S
DMie o i 5 Sl ) e SVE st Do Yo siens,
el ey g Bl ol 53 G S YUYA) J kil
Ols ods S GVsb w4 e s skl el

A e

X S
Yarsisas a g baw g ods 2y Oz 51 ol TLC Y Y3

LU Jlie 53 (S) asn Jawe 5 o A5 sl KL« 51 Dl g0
X)) sl J szl

b
=3

& paiagdly a3
—e— sl
e

(A g Doty i

L o -
LA 205 g s d5ls

LS 1)

Fo o [ist Dl s Yo, sia20s 45w 53 Jpnkils M5 poie 0 JSG

skl A S

st s g0 Vo5 0703 508 porthans 5 Jl5 W 55 0 5515 cdale 21580 36 Y Jguer

Yeix Yers Jsbls S ran A3 o ol 05 sl 55kl
eSSt T W Waed el

Y/8V 2 /¥% YE/YA V¥/Y4 \Y/A 4y A

Y/AN AT YV/VY YV D \Y/Y 4y Voo

Y/YY 2 /00 YY/YA YV \qY VY

/Yo +/04 fa/YA AY/NF A 7A% \aY \¥e

Y/OV 2 /0¥ ARVARS av/V g \Y/Y \ay Voo

ok A 55 gkl ol (o8 08D Yk 5 ool R 2 8) (e 43 5le & (R 28 o 8 Ikl o (65 2 09) Yss
Ak (J::JJ.’(’;) S 005 e @ (j::jﬂf;)

YV

DA

WWW.SID.ir



oLt Dlso Yoy 55355 pazee Jaws 5 il s A5 anlllas

WL 5 ;—iw“/ ij

o 435 S e 51 Ol KR ol e sl
Sy 5 iy 3k ey S L lie 3 S 55 ealicd
INT wis et Il A 5V

So el s b 4 a5 L d bl 0 S A5
b Jhls Vs ol b L
e bty eSO pas anb j4b &S diuwtf)\bif
S35 35k T s 85 Koo cnl 5 3550 A5
IYV] il 5015 e e ool g J skl 45 s e
=0l s e g Ol 4 55h15 (oS me ldles ST s
Sl odd s S en DUS 5 3 s pe A3 1 S
OLEss Ui oy o imel 43 S 13 esliad 3550 Jsndils A 5
e T3 G b e S 53 SIS S skl s S sl
RIEE ] rwj,&u,dﬁﬁ\j b 3l slad> e
S b S os ol s g se 58N Sl ks 5
IYF] a8 ol S slal o o il 3

o=l adsl alelil 5 dsdls W e (6 e Glag s (3Ll
Sl P gl o plies S 55 s o8 a5
A3l e sl Al

@l’.“ -0

[1] Granstrom T B, Izumori K, Leisola M, 2007,
A rare sugar xylitol Partl: the biochemistry and
biosynthesis of  xylitol, Applied Microbiology
and Biotechnology, 2: 277-281.

[2] Altamirano A, Vazquez F, De Figueroa L 1
C, 2000, Isolation and identification of xylitol-
producing yeasts = from agricultural residues,
Folia Microbiological, 45[3]: 255-258.

[3] EL- Batal A I and Khalaf S A, 2004, Xylitol

production from corn cobs hemicellulosic
hydrolysate by Candida tropicalis immobilized
cells in hydrogel copolymer carrier, Journal of
Agricultural Biological,1066-1073.

[4] Lif Holgerson P, StecksenBlicks C, Sjostrom
I, Oberg M, Twetman S, 2006, Xylitol
concentration in saliva and dental plaque after

1. Fedbatch Culture

YA

s ¥

sl ,See by 45 Jshls e 5 ol s
55 ORI ke 4 osS e Do b e Mo ek
Ois e g g CBAE Jold ol ol 015 o (2350
s S oS Gleag 1 ol 5 PH s
V] el 55hl5 s ke ¢ skl 5 e sla, S
by dabls Wy ol ag sk 4 0K 5 (255
G Or 5l sskly adyl chle alpl 3 559-9/iils s
DA s S s n Jalls g 1y 1 e S Y
2 oSV e ol ke sl Mg 6l s bl
35 A e S W edd a8 Tl ke 5 s a8 )
W skl cdile w3 oKes 5 S [V4]
il I 5 ol WI03 s oo s Jlils
L.J;.:Jﬂrjfﬂﬁ Lad Chle g 5 s S 3l
Iy 2 o S AV Jlde 5 8 5 0 S VY sl
Lo S L3S 55 OLKen 5 Ly [V] wss 58
ooy ble Sl [ial Slavse Yo, sisns, PTD3 (5 e
Vol b dskls s e sl
Ir] ;ﬁ)'}li\)');:)ﬁpf\m 3oy

05SL A6 e e 0LiS a8 e Olalllas 45 shailes
s g adshl W5 oleane o 5k Al bl
DAL sl Ko ctS Lol 35 5 (g e

ol s 55kl i slacale 3 g ol s
sdel oy w5 S s List Dese Yoy sisns) s
ol as sl Ol sty oassl 5 W5 Jlde il
Lal e Jmily ool 5 A5 Rl 4 e 5515 lals

-y W E e o

Skl Sl o e S S ae L S5k e Ol e
535 2 e SOY e pl b Jslls 5 sk o
S YUTA (s cBle ol 5o e A5 Il 1
Sde 3 (e a3 ol 1) S e S /08 ansl L
o e Skl cBle oy (I s s el 1Y Ol
Sl ol Jlcde 4 o8l Jsnhls A5 5 a3l hals

g (6 et slad shn 55kl anl J..L\J'élﬁa.l'al.ﬁ«)'l b



\Y‘\f QLT.M..:U c\Y 092 ‘YV o)Lw.:

e o s e sle allad

[14] Bok S H and Demain A, 1977, An
improved colorimetric assay for polyols, Annual
Review Biochemistry, 81: 18-20.

[15] Millier GL, 1959, Use of dinitrosalicylic
acid reagent for determination of reducing
sugar, Annual Review Chemistry, 31: 426- 428.
[16] Hoffman CS, 1997, Current Protocols in
Molecular Biology, John Wiley and Sons, New
York.

[17] Deak T, Chen J, Beuchat LR, 2000,
Molecular  characterization  of  Yarrowia
lipolytica and Candida zeylanoides isolated

from poultry, Applied and Environmental
Mirobiology, 66: 4340-4344.
[18] Mussatto SI, Roberto IC, 2008,

Establishment of the optimum initial xylose
concentration and nutritional supplementation of
brewer's spent grain hydrolysate for xylitol
production by Candida guilliermondii, Process
Biochemisrty, 43: 540- 546.

[19] Ikeuchi T, Azuma M, kato J, Ooshima H,
1999, Screening of microorganisms for xylitol
production and fermentation behavior in high
concentrations of xylose, Biomass Bioenergy,
333-339.

[20] Bura R, Vajzovic A, Doty SL, 2012, Novel
endophytic yeast Rhodotorula mucilaginosa
strain PTD3I: production of xylitol and ethanol,
Journal of Industrial Microbiology and
Biotechnology, 39[7]: 1003-1011.

[21] Vandeska E, Amartey S, Kuzmanova S,
Jeffries TW, 1996, Fed batch culture for xylitol
production by Candida " boidinii, Process
Biochemistry, 31: 265-270.

[22] Saha BC, Bothast RJ, 1999, Production of
xylitol by Candida peltata, Journal of Industrial
Microbiology and Biotechnology, 22: 633- 636.

[23] Onishi H and Suzuki T, 1969, Microbial
production of xylitol from glucose, Applied
Microbiology, 18: 1031-1035.

[24] Toyoda T and Ohtaguchi K, 2009, Xylitol
production from lactose by biotransformation,
Journal of Biochemical Technology, 2: 126-132.

Y4

use of wvarious xylitol-containing products,
Caries Research, 40: 393-397.

[5] Natah SS, Hussien KR, Tuominen JA,
Koivisto VA, 1997, Metabolic response to
lactitol and xylitol in healthy men, Journal of
Clinical Nutrition, 65: 947-950.

[6] Meinander N, Hahn-Hagerdal B, Linko M,
Linko P, Ojamo H, 1994, Fed- batch xylitol
production with recombinant XYL-1 expressing
Saccharomyces cerevisiae using ethanol asa co-
substrate, Applied  Microbiology and
Biotechnology, 42: 334-339 .

[7] Cheng kk, Ling HZ, Zhang JA, Ping WX,
Huang W, Ge JP and Xu JM, 2010, Strain
isolation and study on process parameters for
xylose- /to- Xylitol bioconversion, Food
Biotechnology, 24[1]: 1606- 1611.

[8] Rao RS, Bhadra B, Shivaji S, 2007, Isolation
and characterization of xylitol- producing yeasts
from the gut of colleopteran insects, Current
Microbiology, 5: 441-446.

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

10. Kurzman C P and Fell J W, 1998, The yeast,
a taxonomic study, Fourth edition, Elsivier
Publication, 1-100 and 891- 946.

[11] Lindow S E and Brandl M T, 2003,
Microbiology of phyllosphere, Applied and
Environmental Mirobiology, 69[4]: 1875-1883.
[12] Rao RS, Prahasham RS, Prasad KK,
Rajesham S, Sarma PN, Rao LV, 2004, Xylitol
production by Candida sp. Parameter
optimization using Taguchi approach, Process
Biochemistry, 39: 951- 956.

[13] Zagustina NA, Rodionova NA, Mestechkina
NM, Shcherbukhin VD, Bezborodov AM, 2001,
Xylitol production by a culture of Candida
guilliermondii 2581, Applied Microbiology and
Biotechnology,37[5]:489-492.



JEST No. 47, Val. 12, Summer 2014 ABSTRACT

The study of xylitol production by Rhodotorula mucilaginosa
isolated from nature

Asgary, F. !, Ghezelbash, GH. %, Nahvi, I. 3

1. Expert of Research Laboratory, Department of Biology, Faculty of Science, University of Isfahan, Iran
2. PhD, Department of Biology, Faculty of Science, Shahid Chamran University of Ahvaz, Iran
3. Professor, Department of Biology, Faculty of Science, University of Isfahan, Iran
(Received: 92/2/20 Accepted: 92/10/8)

Xylitol is a naturally five — carbon polyol with a high sweetening power. Owing to its
physicochemical and technological properties, make it of high value to pharmaceutical, food and
chemical industries. The biotechnological method of producing xylitol by microorganisms has been
studied as an alternative to the chemical method. This method is of interest because it requires little
energy and is very specific. Among the microorganisms, yeasts are.considered as the best xylitol
producer. In this study xylitol was produced by Rhodotorola mucilaginosa that isolated from leaf of
Benjamina. The produced xylitol by R. mucilaginosa was determined and measured by thin layer
chromatography, kit and colorimetric methods. This strain produced 6:42 g 1" xylitol after 48 hours in
medium congaing of 40 g 1" xylose. Consequences of increasing the initial xylose concentration from
60 to 140 g 1", the final xylitol concentration and yield were also increased. Maximum concentration
of produced xylitol by R. mucilaginosa was 49.28 g I"' (yield of 0.59 g g™') at 140 g I"' initial xylose
concentration. However further increasing of xylose corcentration to 160 g 17, led to a drastic decrease
in xylitol production and yield.
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