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ABSTRACT

In this study, 124 strains of acid-tolerant acetic acid bacteria (AAB) were
isolated from fruits and flowers collected in Chiang Mai, Thailand, by various kinds
of enrichment cultures approach for acetic acid bacteria at pH 3.5. All the isolates
were Gram-negative rods, which grew only aerobically and were capable of
producing acid when cultured in the glucose-ethanol-CaCOj; agar medium. Based on
their morphological, physiological and biochemical characteristics, these AAB were
initially classified in the Genera of Acetobacter (17 strains), Acidomonas (16 strains),
Asaia (39 strains), Gluconacetobacter (21 strains), and Gluconobacter (31 strains).
Further study was then performed to investigate whether the AAB isolates had the
potential for L-sorbose production. For this, the cystein-carbazole reaction was

introduced to preliminary screen the presence of ketoses in bacterial-culture



supernatants. It was showen that 58 isolates were positive by the development of
purplish colour at Asg. However, only five strains (CMU 48-1, CMU 48-2, CMU R1-
I, CMU R4-1 and CMU Ma-2) were subject to detailed analyses of their potential for
L-sorbose production as indicated by high amount of L-sorbose obtained (between
47-65 pg). Determination of L-sorbose production by Thin Layer Chromatography
(TLC) with solvent phenol-water (4:1 (v/v)) was investigated. It was found that all
five isolates were determined Ry as 0.37 by compared with L-sorbose standard.
Results obtained from High Performance Liquid Chromatography (HPLC) analysis
confirmed the bioproduction of L-sorbose from these five strains. In addition, it
should be interesting to note that they were also able to produce L-psicose from allitol.
The same oxidation pathway might be working on the both polyol oxidation of D-
sorbitol to L-sorbose and allitol to L-psicose. The two of the four entrances to L-
world from D-world (Izumoring). These five strains were identified as
Gluconacetobacter sp based on biochemical assays. Of these, Gluconacetobacter
strain CMU 48-1 isolated from pineapple (4nanus comosus). The yield of L-sorbose
from D-sorbitol was 47.5% and 67.5% and allitol to L-psicose was 27.7% when using
1% and 3% D-sorbitol and 1% allitol as substrates repectively. To reveal their species
identity, the 16S rRNA gene sequenced were amplified from genomic DNA of the
selected four strains, sequenced, and aligned with those of other AAB species
available in the GenBank database. Phylogenetic analysis based on 16S rRNA gene
sequences revealed that Gluconacetobacter strains CMU 48-1, CMU 48-2, CMU R1-

I and CMU Ma-2 were closely related to Gluconacetobacter liquefaciens.



vi
5 q = = Jd = a
i"aﬁa@nnmuwuﬁ ANUUANNHAWWN N INIWUASNITHAR UDA-YD SJTU?(

TagozdanuedauuafiGennunsa

3 = @ o 2
Alve udrs mgdieals
aan mnmansquinga (maTulatdnm)
nazAssUMSTIUSmnInniinus 5w as. mwaus §wea Usgmunssums
14 v
0. a3, Jugys ygyAund ATINMS
Prof. Dr. Yuzo Yamada NITUMS
Prof. Dr. Ken Izumori NITUMST
unfiage

uenieezdAnueTannuniavinaen iuazwa 19 ludmiadoalny $1uu 124 ae
@ o b o ' o i a B 1 o g ' 0
Wy Teolgemsmarifiundsmsiveunaazaiia fl pH 3.5 wudhmnmowuiiizlsiaven
[ 1 Ed
unsuay  mwsonsy ldafiannslioendiou  uazansondensa  dodssuuemsud
¥ "
ng Iaa-lemusa-unaidoumiveia MINMId Nz Fanuedannunsa lavoisy
AnEULMIdNIIUING aT39M01 ez undl mansodadwunluseduiiia uazveniiny
= Af aa ) Yo t:ty A o v d
HanMawNNIIMWVeuRezFAnUDTA 1dAY Aoy Adcerobacter sp. 17 mwRug
Acidomonas sp. 16 mﬂﬁuq’ Asaia sp. 39 mﬂﬁui{ Gluconacetobacter sp. 21 muﬁuﬁ
¥ ] 1 ¥ '
Gluconobacter sp. 31 TWWUT  (FoozFanuedannuasaiuonldimua Weorhnasianses
anumnsalunswdauea-ses lua  Lazvamsdadennsnaauea-ves lua  Taumsia
4 ] ¥ 3/
Ysmanhenad lagnimivdeweuioozdanueda 1aul435 cystein-carbazole reaction WU
Tifiva 58 mougfimsandmimad Tnald vinkamsnanssszting@dudiig i A,
1IAMINARBaliAed 5 ceRUg (CMU 48-1, CMU 48-2, CMU RI-1, CMU R4-1 L8y CMU
it 1 ¥
Ma-2) MilAAIMsnEn uoa-voiTuage (sznin 47-65 Tulasndy) Werinis 5 movugly
a o aud . P k7
NATOUMSIHAALDA-05 lua 187D Thin Layer Chromatography (TLC) 1iel% phenol -

water (4 : 1 (v/v)) dudaiazats wudnis s awiug munsondauea-ves Tua Taolde
>



vii

, IV 0.37 Lﬁmﬁunﬁmmn—maﬂnﬁmmsjm NAHANIIATIZH 1AeT3 High Performance
Liquid Ch:omatography (HPLC) Lwauuuﬂummamma Y95 lug ‘Ui'N‘I‘N 5 muwuq
wenvImiu s mﬂwug dvaunsondn uea-lelnavinezdvea’ldsndas duflulyay
YUIUMIOONFIAT UV INABBABONT A TUVD IS f-voadnoan/fouiuuoa-voilua
uazezdneanavuiuuoa- lcu'IﬂsT Fudu e Tzumoring T1n1s /@010 suuudly
dlunea vinmssasuun wudt s movufiiiu Gluconacetobacter sp. wuhmoRugi i
usa- mﬂummx‘lcﬂﬂﬁqqm Ap Gluconacetobacter CMU 48-1 “h'duﬂﬂhlﬂil"lﬂﬁﬂﬂz‘iﬂ
(Ananus comosus) 9INMI transformation YosA-yosimoatuuea-vosTue faliu 47.5%
1Az 67.5% HiR-¥asimoa 1% waz 3% AWAIAY UALIINAT transformation YoIBzANBAITY
lolog Aadlu 27.7%  fiozdvea 1% nnmsvaduunlusedvatlda Taoldswunsa
HInaonvesdu 16 RNA, PCR amplification ag 16S rRNA sequence analysis "U‘EN“:%‘I 4 o
Wuffidadon Tauorfivdeyasin GenBank nnmsTanzimanuduiuinsiugassy Tag
DIFITU 16S rRNA WUN Gluconacetobacter TWHUG CMU 48-1, CMU 48-2, CMU RI-1 g

CMU Ma-2 fianuduiuimeiugnssulndifeady Gleonacerobacter liquefaciens



