Snuazaniifueusnlanedusnn lsannanlay Aureobasidium pullulans

Fanauenlaluszmealne

AULINENINYINS
RIANIUNRINEGIAY

a a Jd' o ] d' = Y a A A
Inendinusiudumilaveamsanmmundnga sy innmansquguuma
U131 IneneansvInn
ANZINEIMENs 9rasnseiumIngIay

Umsanw 2547
'ISBN 974-53-1950-3
duinFvesgmasnsalIngdy



CHARACTERIZATION OF EXOPOLYSACCHARIDE PRODUCED BY
Aureobasidium pullulans ISOLATED IN THAILAND

AULINENINYINT
AN TUNMINGA Y

A Dissertation Submitted in Partial Fulfillment of the Requirements
for the Degree of Doctor of Philosophy in Biological Science
Faculty of Science
Chulalongkorn University
Academic Year 2004
ISBN 974-53-1950-3



Thesis Title

By

Field of Study
Thesis Advisor
Thesis Co-advisors

Characterization of exopolysaccharides produced by
Aureobasidium pullulans isolated in Thailand
Sehanat Prasongsuk

Biological Science

Associate Professor Hunsa Punnapayak, Ph.D.
Professor Douglas E. Eveleigh, Ph.D.

Associate Professor Mukda Kuhirun, A.M.

Accepted by the faculty of Science, Chulalongkorn University in Partial
Fulfillment of the Requirements for the Degree of Doctor of Philosophy

(Associatg P

C ............... .....4. 4.Dean, Faculty of Science

&g

L) :
/_TD ......... < [hesis Co-advisor

(Professor Do gla ﬂﬁﬁ

D.)
N

AT

Member

(Professor Michael P. Braverman, Ph.D.)



v

J [ wa o a { a . 7
Avum  Uszaedqu:  dnveraudAveudnlawedusam lsafindalay  Aureobasidium

pullulans Fadauon 18 luszmelng (CHARACTERIZATION OF
EXOPOLYSACCHARIDES PRODUCED BY Aureobasidium pullulans
ISOLATED IN THAILAND) e10158fisnun: set.as.nsswn jasewinal e10156i3nmn
au: Prof.Dr. Douglas E. Eveleigh uag seynat gisy $1uam 162 i ISBN 974-
53-1950-3.

[~ Y ' - ] o 4:’ A Ao s A a  dao
mimnmamammmmwagmﬁwmwasmnmmwmﬂwmu Y ﬂqﬂi%ﬁﬁﬂl"ﬂﬂﬂmﬁﬂﬁﬂ'\

Aureobasidium  fansanaayaguauldlilszmelng  Tasmeiugiind aannsodausn 1dan

oA 1 L | u’: 1 A =2 4” a
unasiogefionnen Aaue luiylyoudeiuia E‘
B, "
FugmIne msl¥msomsveudn ' 156 (EPS) uaz mswidwuiwe tDNA
Internal Transcribe Spacer (%ﬂﬂ@ﬂﬂudvﬁmmmmmwa1fmmu duna'ldan

IS
ANUNAINU mumm‘i‘_luﬁmuaza

g o dy ﬂ' o @ W
ﬂ'liilﬂil’lll‘l-lﬂL‘lf’fJ'VlﬂﬂLLUﬂllﬁﬂ'lﬁtlﬁﬂ‘hlmﬁ}’l'lﬂ

Snvaz vanalaades aaly

o_w

duq  deuwa ITS voud 1nuaziinnuduiutaeandesiu

Tasl¥Talsinsy BLAST uvu
g1nn N A. pullulans var.

anthrone carbohydrate

v
t‘hwu:n muiug BK6 Whiwninluana
770,000 ANAGU) Nendeiiniskaald
¢ o
atography rimiinTuana
(anunila) vea EPS Tuyitagiug Wit . pullulans "Endaou i
mmmdauﬂawwaquau%nuanmm laun weavh-oz luaa u:dmaquaum'd dokmslinged
L'e)u'lcnumnmﬂul.‘minmuwu Usan :nmmmmw‘lmau'lmﬂ"lﬁ"lummmmauaummwuuﬂ«flu

RO T ok Se——

NTG ‘lmﬂﬂmuwﬁnmuw‘luwamw"lmaﬁ ua‘“muuma“lmaﬂ acarbose ma‘lv’i"'lﬁmuwuqﬂﬂ
umuﬂima mj U?Mﬂmﬁjg ngﬂlﬂﬁ 10 kA liaeniy
CRUILN (T 2"l carbose Tuaaa

MYVBINIHAR ‘i)'lﬂNaﬂ'liﬂﬂﬂﬂﬂllﬂﬂﬂ‘lﬁlﬂU’ﬂ miaﬂawmumun‘lmanmm EPS finau1a1nmswan

paslsznou deldd

woavi-ex luaa veude

aa

... Ineenansdinm. ...awileveildn

YnsAny...2547 oo, muﬁa%ammsﬁﬁﬂ?ﬂm




## 4373846023 : Biological Science

KEY WORDS  : Aureobasidium pullulans, Exopolysaccharides, pullulan
SEHANAT PRASONGSUK: CHARACTERIZATION OF
EXOPOLYSACCHARIDES PRODUCED BY Aureobasidium pullulans
ISOLATED IN THAILAND.

THESIS ADVISOR: ASSOC. PROF. HUNSA PUNNAPAYAK, Ph.D.,
THESIS CO-ADVISORS: PROF. DOUGLAS E. EVELEIGH, Ph.D.,
ASSOC. PROF. MUKDA KUHIRUN, A.M,, pp.162 ISBN 974-53-1950-3.

A variety of habitats were sampled for the presence of Aureobasidium black
yeasts with the objective to ﬁnd pullulan -producing strains in Thailand.
Aureobasidium spp. were successf ted from distinct diverse habitats: from
leaves to painted surfaces. Param‘e identification of the isolates were a
balance of morphology, humtlonal S, exopolysacchandes (EPSs)

production, and rDNA I Transcrlbe ITS) sequencing. The isolates
were polymorphic witw nd hyphae typically black yet
with color variant str: ca Ly 51m11ar to each other and
showed strong correlatia . enBank , ullulans, alignment using the
BLAST program. Nutritional assimilatio patterns of all isolates corresponded well to
A. pullulans var. pu la es pI’ duced pu*llqkm EPSs as deduced from

' s1t1v1ty, infrared analysis, and "*C-

{ ains, BK4, BK6, LB3, NRM2 and
SK3, were subjected tg i 17 eters for optimization included
various carbon and nitzogers .. The maximal EPS yield (25 g.1") was obtained

The higher-molecular we
(1,770,000 Da) after 3 d

exclusion chromatography. Tlfd-mfalecula ht (and viscosities) of EPSs from all
strains decreased in late culture pre > pres a result of 4. pullulans producing

extracellular hydrolytic enzyme§ “such as alpha- :g and pullulanase. In assays for
alpha-amylase anclpallulanase all 4. pu gp ositive in both solid and
liquid starch-based'ifiedia. Alpha-amylase and pullu re also detected in the 4.
pullulans culture gro on sucrose as the ¢ source. Culture on sucrose still

resulted in synthes1s alpha -amylase and pu lulanase1 'wo approaches have been
considered to obtam the i her-molecular weight pullulan preparatlon of an amylase-

negative mu aﬁ 1tor acarbose. The
degradation re P i a h% mutant was similar
to that of theqw S from strain 2 cul ured in the presence of

acarbose, in late culture showed highier molecular weight. This result implied that part
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