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Title Isolation and characterization of thermotolerant acetic acid bacteria

Name Mrs.Watchara Kanchanarach

Abstract

This investigation is to find Acetobacter strains which can tolerate high concentration
of acetic acid and ethanol at high temperature and to characterize their membrane-bound alcohol
dehydrogenase (ADH) and aldehyde dehydrogenase (ALDH) in membrane fractions.
A total of seventy isolates of acetic acid bacteria isolated from fruits and flowers were
investigated for their toleration to 1-4% acetic acid and 1-15% ethanol at 30, 37,40, and 42°C. It
was found that threg and one isolates could grown in medium containing 2.5% acetic acid at 37
and 40°C, respectively. One isolate could grown in medium containing 2.0% acetic acid at 42°C.
Regarding toleration to ethanol it was observed that thirty isolates could grown in medium
containing 8.0% ethanol at 37°C. Identification of three isolates could grown in medium
containing 2.5% acetic acid at 40 and 42°C and 8.0% ethanol at 37°C showed that isolates FI24
and Fr63 were identified as Acefobacter aceti and isolate Fr56 was identified as Acefobacter
pasteurianus. The ADH and ALDH activities of 4 aceti F124, A. pasteurianus Fr56, A. aceti
Fr63, and A.  aceti IFO3284 grown on seed culture medium at 37 °C were measured with the
membrane fractions. It was found that The ADH activities of 4. aceti F124, A. pasteurianus
Fr56, and 4. aceti Fr63 were 1.7, 3.2, and 1.3 units/mg, respectively. While 4. aceti IFO3284
was 2.9 units/mg . The ALDH activities of 4. aceti FI24, A. pasteurianus Fr56, and 4. aceti
Fr63 were 1.0, 0.9, and 0.9 units/mg, respectively. Whereas 4. aceti IFO3284 was 1.1 units/mg.
Besides protein content in the membrane fractions of 4. aceti F124, A. pasteurianus Fr56, and
A. aceti Fr63 grown on seed culture medium were increased at 37 °C, especially protein ban at
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#1% Bergey’s Manual of Determinative Bacteriology ninth edition (Holt Loz, 1994)
Lmzﬁmaﬁ'ﬂﬁaﬁuﬁclu’lﬁ £119 International Journal of Systematic and Evolutionary Microbiology
wsEM) BuiuuafiBensanedfneondiu 5 $7a (genus) Faria s %ﬂ'ﬁﬁ’gﬂﬁ'ﬂ'l"ﬂmwmﬁ

(family) Acetobacteraceae ALAAIIUAITIN 1 LAZATIT19N 2

A5 1 SNHUSANUUANANVDUUATISonIAUDTAN U  Acetobacter, Gluconobacter Waz

Acidomonas

Characteristics Acetobacter Gluconobacter Acidomonas

Motility + or - +or - -

Flagella arrangement :

polar - + -
peritrichous + - -
Overoxidation of ¢thanol + - -
Oxidation of DL-lactate to CO,and H,0O + + -
Oxidation of acetate to CO,and H,0 + - +
Ketogenesis + or - + -

Formation of brown water-soluble
pigment on GYC agar - - -
Growth factors required + or - + -
Products formed from D-glucose :
2-Ketogluconic acid + or - + -
5-Ketogluconic acid + or — + -

2,5-Diketogluconic acid +or - +or- -
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5197 1 (A9) anvazanuuandusaLuafiGonsaue®an e Acetobacter, Gluconobacter

A% Acidomonas

Characteristics Acetobacter Gluconobacter  Acidomonas

Acetylmetylcarbinol - + or - -
(Voges-Proskauer)
Growth in presence of 30%glucose +or- - -

Growth on Frateur’s Hoyer manitol

medium - - -
Acid produced from :
D-Arabinose - + -
i-Inositol - + or - -
Moltose - + or— -

Carbon source for growth :
L-Arabinose - - -

D-mannose, D-Xylose, L-Xylose - - -

n-Propanol +or— - -
Acetate +or - - +
Glycerate + or - - -
Lactate +or- - -
D-Mannitol + + -
Methano} - - +
Oxidase test - - +

+ or - , reaction differs among species or among strains with in species.

Au1 Holt uazame (1994)
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(flamentous) tAAeuRTavlfurlanivamiogsoisnd  (peritrichous flagella) wlanwamfiey
$u508 (polar flagella) T$1uaw 1-8 unanmam nie'lindoud ldannsordrseulaaes
(endospore) 40IM58INA (arobic)  emsmelawuulFeendiou Faoz 1doendumdudiiy
Siaansouddgaiie  (terminal  electron  acceptor) HummnTueesunTuInsila
(chemoorganotrophic) aunsoadiuonliunnziaa  (catatase positive) gAY 4. pasteurianus
subsp. paradoxus (0% A. peroxydan ignnsaadhauou luleandiad (oxidase negative) gov Qﬁﬁ
Mz audemssyie 25-30 esrwaifon Feanuilunsaie (pH) fmmzaudemaniyie
56 lieunsndesaaenaliy  (gelatin) llannseifid lumsald ldadidulan (ndole
negative) ansoeend ladenuealiidunsaueddnldluanmiidunmaasiiiunsa pu 4.5)
dinansyluomsiiinglag (D-glcose) 30 lwlad (D-xylose) udailiemisiinny
Funsasading 45 wol8luien uazueanesesniilunsaintes wu wald aon'ldl s
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I~ Aa A o 1 A ]
SunuafiGeiiradiglses (ellipsoidal) Sutlurion (rod shape) a3 anie IRuaniies
o 1 { [~ 1 LY
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v a 1 &) =} 9 Al ol a 3 A
Wugeniijlhuvadanyaznay Sagneen van jUnszuen1fs nieluae ivenuisnmden
d'lrly A Aul wly A A :iulg/ A 1 a y o ¢ A ' AR
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9 o g 1 {a =t ~ 4
ansoadaeulaade’ wadaadunsuay @dudosifad gram variable) Wunuafisen
#oamsoondonlun1sa15933n (obligately aerobic) duu1n lia$1959A730g (pigments) Vu1eeny
o o v al P E = -t Y =
Wugnaiesaingdibhaafiazmeinld wielalail (colony) Fuspilosnnmswes IFud
. LS ., H =
(porphyrins) au1Ineriraeulwiasaziad (catalase positive) himnnsaniueulmivendiaa

(oxidase negative) ligavaatwmardu liaf1edulaa (indole negative) wazlaTasuda lnls
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(H,S) aunsosendladenuenlfiunsaihduld aunsooondladuodion (acetate) uaz
wanan (lactate) Tiflumiveu'lasen’lad (co,) uazi (H,0) undsmsueufiaiigadmiuns
m?aﬂawﬁa &0 on1en NAIFeTeA (glycerol) wazuaan  annsaaiiensaldain enea,
@u-Tnswiuen (n-propanol),  15U-TamUeA (-butanol)  umzny Ind lidevaancuanlaa

v a 4 ad
(lactose) uaztih (starch) SaifumaniaTuees-unTuTnsy (chemoorganotroph) gasgiifinanzdy
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ANATONY Acetobacter spp. Twa'ld aon'ld s aun Infdidy Tafequ sweddlansin théy
a0y iy Acetobacter 1Newilathlfiia lsafvany (pink disease) luduilesa oz Tsand (rot)
TueUifla  wazgouni  1awiiasunsadisedialdlaemsaselulasiou  (microaerophilic

nitrogen fixer) IﬂﬂWUﬂéU?L’Jmﬂﬂ uazﬁﬁumm%@ﬂ (sugarcane)

2. Genus Gluconobacter
{ o [} < 1
fhuuafidefiwadiylieg fafluvieu Tvim 05-0.8 x 0.9-42 Tulnswas 919
o ¢ A 1 t [ T o o v o o
wuidhuradiae a0 wieegillug Lirsswudefudiume ligiuoulamled waddafunsuay
9 [ v ] ] [ ] v
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9/ a [~ v @ A Y Y . =
msmels  IFeendmuiludiiudiannsoudagaine  (terminal electron acceptor) 11303
ardisTedaninlfoglugileTasouda lialdluomsidszneudauseiinen (sorbitol
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a oA l T a v [~ § =) '
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] o A ] a v
catalase positive)  IuTtou luioondad (oxidase) lilannsn3aadlumin (nitrate) ai
1 a . . t Y a Y o

AN 0gesAMuaIAY (gelatin negative)  limuisaadiedulan  Jaluwinialuosiunly

) o [~ a 1 ) o
sl aunsneendladeniuen lifiunsauedfnld liaunsooend laduadinn (acetate)
& & ¢ ¢ J & . a ¢
niouanen (actate) Slumsuoulaoen lud wazii fin strong ketogenesis 910 IWdeanogen

o o

(polyalcohols) amnsoadunsannnglaa, lolad  ynawiugaiie 2-ketogluconic acid 910
nglae uazdanannizadie s-ketoghiconic acid luemnsaadunsa niowiyeguuuan lag ne

Yy v
arsaza1ousle (soluble starch) Gluconobacter aansanylunen 1 Auaan baker's yeast 11143 Wa
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] }4 [] ]
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3. Genus Acidomonas

S

{ 1 o o 1 o
Sunuafsentslsrasadidurousudenay wradaadunsvay Juua 0.8-1.0 x

U

1 1 [~/ 1 1 1 Y H 9
1530 lulnsuas edfluwadien q wieegduguannlddes wadliaunsnnieudld

Tﬂiaﬁﬁm?muuam1sﬁﬁmﬁﬂﬁzﬂam‘ﬂu peptone, yeast extract, malt extract weiidnuazusiy
277 (shiny), A58 (smoot), MUY (raised), Yo InTatliey (entire) HAIUDUNADY wNGEHe
Aol 3Reamgd 30 evrmaded dunm 3 fu Talafleelidudhuguina 2-3 Tofwes ade
sas«ﬁmqﬁammﬁ“lxiam1snaza1a€1"lé’ Fosmaomelunsdisedia liaunsosad luasm
IWihelnlasd miriee) 18 lia1edulan unzlelasnuda’ld (1,5) Taunsadesaas
wandy wazufleldauisonaauen Tudleld liafeaslaleasondozdIau (dihydroxyacetone)
nnnfwesea awsoadunsannemusald munseadensavinnglad udliaensann
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§ o o a a a 2 o g J -4 g’
Gluconoacetobacter fiodaswunTaserdessuuginiTuu Gedadu Q-10 unndrnniensath
At 2 A a a o 4
t’fweg“lu subgenus Acetobacter cmmzuugmﬂumﬂu Q-9 (Yamada 481 Kondo, 1984) diedl
9 ¥ v v ¥V
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5. Genus Asaia (Yamada lazamg, 2000)
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Y a4t Aa g s 140 o 1

wialdluomnsitinsaueddanitiuesiilszney (sl 2) udlidrduaves 168 rRNA oglu
. = a Aa a s A . .G o a An A

nquusuARiTeNsALEFANT 1 all¥d Ao Asaia bogorensis WunuafiFonsauedaniuenly

* dszmedulaido vinaonvsndlelfuiia Baukinia purpuria @9AUBIAU plumbago (Plumbago
. & g @ W

auriculata) 11A%910 Tape ketan Fududunilvmdindnsasadodanuinvesdszmeaing wen
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118 Gluconacetobacter

Character Asaia Acetobacter Gluconobacter ~ Acidomonas  Gluconacetobacter
Flagellation Peritrichous  Peritrichous Polar Non Peritrichous
or non or non or non or non

Oxidation of :

Acetate + + - + +or-
Lactate + + - - + or -
Growth on methanol - - - + _

Assimilationof ammonium

sulfate on glucose medium + w+ - - w+
Growth on :
Glutamate agar + +or - - - +or-
Mannitol agar + -or+ + - +or-

Dihydroxyacetone from

glycerol -orwt -orwt + - +or-
Acetic acid production on

ethanol-CaCO, agar -or wt + + + +
Growth on acetic acid-

containing medium - + + + +
(0.35% acetic acid)

Acid production from :

D-mannitol +or - -or wt + - +or-
D-Sorbitol +or- - + - -
Dulcitol + - - - -
Glycerol + - + - +
Ethanol - or w+ + + + +

DNA base composition
(mol % G+C) 59-61 53-63 54-63 63-66 55-66
Major ubiquinone Q-10 Q-9 Q-10 Q-10 Q-10
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