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(2% Glucose, 0.5% Yeast Extract, and 1% Peptone). The obtained
culture supernatant was concentrated using a rotary evaporator,
and then crude exopolysaccharides were precipitated with
absolute ethanol. Crude polysaccharides were further purified via
DEAE- Sephacel Column Chromatography and Sephacryl™ S-400
Column Chromatography, respectively. According to the results of
the study, exopolysaccharides purified from N. vanlangensis AR-R3
exhibited 4 average molecular weight sizes (Mw) of 2.180 x 10°,
5.638 x 10°, 5.523 x 10° and 1.990 x 10° Da, respectively. Sugar
composition analysis of all 4 polysaccharides revealed the same
composition of two types of monosaccharides, glucose and
mannose. Regarding to purified exopolysaccharides from N.
vanlangensis AR-R3 had molecular weights and monosaccharide
compositions difference from other acetic acid bacteria reported so
far. Thus, exopolysaccharide purified in this research would be a

novel polysaccharide.
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Parameter

Optimized condition

Chromatograph:

Column:

Eluent:
Flow rate:

Detector:

Detector temp.:

HPLC Waters e2695
Shodex SUGAR
SP0810,

Column Size (mm):
I.D. x Length, 8.0 x 300
H,O

0.6 mL/min

Refractive Index (RI)

40°C

Column temp.: 80°C

Injection volume: 10 ut
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mAnreimiiluanaveudnlanedudn-
alsddiusnu3ans 91nnisnaaseton 4.33 i
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Chromatography freLA3as Water Alliance 2695
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3.480 x 10° (P-400), 2.000 x 10" (P-200), 10.7x10"
(P-100), 4.71x10* (P-50), 2.11x10%, (P-20), 0.96x10"
(P-10) wag 0.61x10° (P-5) @@ W (Da) (Showa
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a5 HPLC

Parameter Optimized condition
Chromatograph: HPLC Waters e2695
Column: Ultrahydrogel™ 2000,

Column Size (mm):
I.D. x Length, 7.8 x 300
Eluent: H,O
Flow rate: 0.6 mL/min
Detector: Refractive Index (RI)
Detector temp.: 40°C
Column temp.: 80°C
Injection volume: 10 wt
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Peptone unfian faiuisdnidensns Glucose-
Yeast Extract-Peptone (GYP) dmsuid g oite
msuanneaudnanlsdrely wazannisneaeados
\euunili3uovdin N. vanlangensis ARR3 luams
Avadewman GYP Usinas 1,000 fiaddns tuan1iy
Y9INSIABITBULUULETAINE 200 SOUSUNT
ﬁqmmﬁmmgw,%aﬁ 30 asrnwaldea Wuna 2 Ju
lonanandnlanadudnalsalnesiuminiy 8.769
lulasluaneiadans Jedonndasiumssoauly
wuaiiSensslulasiau A. siamensis MTCC 40427 4
anunsondnisnlanedudnailsalusmisidsaie

WuLAEIY [10]

2. wan1suenusgusionlonedudnmilsinaes lon-

Exchange Chromatography

91nn15ue nlenedudnanlsa g udu
(Crude EPS) svinlsiusgvisneaodinilasuilans il
¥1ln DEAE-Sephacel 21nN15MAABINUNATDINDE-
uwdnenlsasiuan 2 fin fie EPS PI (Peak I) Fadufia
vén wueglutimasadl 3 fa 12 Fadufinveswod-
uwinanlsndildBainnefuiaa uag EPS PIl (Peak Il
\Wuiiasedagaznuiiadl 2 eeluamviasn 91 15 Fa 25
(U 1) Faduiregrmdansvgdnefioasazane
Unlaslapsunaslsannuidudu 1 Tans wanaan

@

Wudiavasmedudnalsandaniziuiaa 1ntuyin
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AsLAusINaandIag1avaafia EPS Pl wagiia EPS
PIl laUSunanananlagsiuvasdnlonadudnanlss
windu 3,415 wae 510 llasiua Andunsldnduau

(Recovery) 71.1% tag 10.6% muaIRU (51971 1)

o
s
o
s

==240nm =5-260nm
~=280nm ~®=490nm

w
s

a
s

Peak Il

w
°

1 M NaCl

20
25 mM Tris-HCL (pH 8.5)
o N 10
PN N 2
EPSPI EPS PIl ’

1 13 15 17 19 21 23 25 21 29 31 3
Fraction number (5 mU/fraction)

sUR 1 InslildnsuenuSans Crude EPS #e DEAE-

Y 9

»
s

Absorbance at 490 nm

Absorbance at 240, 260 and 258 nm
s

°
°
°
s

1 3 s 7 L

Sephacel Column Chromatography

—-240nm

peak Il —5-260nm

peak Il
1.00 & 280 nm 1.00

—a-d%0nm

=
B
Absorbance at 490 nm

Absorbance at 240, 260 and 280 nm

pool |

O 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 & S0 95 100 105 110 115 120

Fraction number (2.2 ml/ fraction )

U 2 Tnslyidnsuonu3aqvs EPS Pl éae Sephacryl™

S-400 Column Chromatography

3. wamsvuignaionlaneaudnailsdlngs el

Filtration Chromatography

91nn15iRe81e EPS Pl dailunandn
ndaannisvinliuians dreaoduriuia DEAE-
Sephacel w¥iINsuENUSANS BnAsadaensHY
Aodulvila Sephacryl™ S-400 Wan15nAaDINY
nslndvesnedudnalsasiuiu 4 i arenufe
Peak | T2UTIWNVABAF88199) 35 89 40 (Pool 1),
Peak Il S2UTIINMaEARI8E 971 55 89 64 (Pool II),
Peak lll TIUsmAINVRBAFI0E9T 64 B9 75 (Pool Il
ez Peak IV ianammwaamﬁaaﬁiNﬁ 77 §4 86 (Pool
V) suddu (U7 2) Yinmssaamasnsiegidluus

azfinldusunaunandnvomedudnailsniuignd
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nauLla8TLVNAY 80 (1.67% Recovery), 1,128
(25.6% Recovery), 1,587 (33.0% Recovery), wa
28.6 (0.59% Recovery) lulaslua auasu (M99
7i 3) aziulaindnlenedudnailsafinunodud
wiln Sephacryl™ 5-400 Tu Pool I, Pool Il kg Pool

Il AW uINA31 Crude EPS A ebalatinuy

Inpress9

AadUR 30 Wi wansinSnlanedudnarlsarinau
Weaesnodutudafinnuuianinndu esann
Funeunsiulusrazaedutiannsafdalusiud
Vudleusonandedrainlisnlanedudnanlsai

IafianuuIgvizunTu

A15197 3 MsuenuIansidnlewedudnalsdainuuaiiiseasdfin Neuyenibacter vanlangensis AR-R3

Total Protein  Total Sugar Specific value Recovery
Step of purification
(mg) (Lmol) (LlmolV/mg) (%)

Crude EPS 1,237 4,801 3.880 100
DEAE-Sephacel

EPS PI (Peak 1) 832 3,415 4.105 71.1*
EPS PIl (Peak II) 373 510 1.37 10.6
Sephacryl™ S-400

Pool | (peak I) ND** 80.0 0 1.67
Pool Il (peak 1) 9.62 1,228 128 25.6

Pool Il (peak 1) 10.8 1,587 146 33.0
Pool IV (peak IV) 2.98 28.6 1.73 0.59

*EPS PI firi1u DEAE-Sephacel LLﬁaﬁﬁlﬁU%qwéﬁaﬁaaﬂaé’uﬂ Sephacry™ $-400

**ND: Not detected

a519fl 4 dhudhluanawisveadnlanedudnailsnaieds Gel Permeation Chromatography (GPC)

Aauii Sample name Retention time (min) Mw (1de) (Da)
1 EPS Pool | (Peak 1) 6.367 2.180 x 108
2 EPS Pool Il (Peak II) 11.607 5.638 x 10°
3 Std. P-800 14.544 7.360 x 10°
4 EPS Pool Ill (Peak III) 14.938 5.523 x 10°
5 Std. P-400 15.563 3.480 x 10°
6 EPS Pool IV (Peak IV) 16.402 1.990 x 10°
7 Std. P-200 16.415 2.000 x 10*

4. 6aN15nTIVUATIIU N IANS

eundnlanadudnailsduianian
edutiuia Sephacryl™ S-400 s 4 fin fe Pool I,
Pool I, Pool Ill waz Pool IV 1nasaaiiasevitmd
Imaqaﬁw’?ﬁ Gel Permeation Chromatography

Tagley Shodex® STANDARD (Pullulan) Type P-82

13 3 2w beun P-800, P-400 wag P-200 Lu
dmifnlaanauinggiu wudtudagfiaduinin
Tuianatads 2.180 x 10°, 5.638 x 10°, 5.523 x 10°
Lay 1.990 x 10° aadiu muainu (gﬂﬁ 3, 57991 4)
91NKANTIINAAY Pool | kag Pool Il ifn Retention

time WU 6.367 wag 11.607 Wi Wethudnses
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dhninlaanaifeutuasuinsgiu Pullulan wui
Tu Pool | ag Pool Il ifin Retention time Hoanin
P-800 uanaindnlanedudnailsdly Pool | uay
Pool Il fuualnginin P-800 viliAnii3iase
i lanaldduduaiivszanu dedufsdesd
nadenldansunsguiiddminlanadiuinndy

P-800 11u"3AsEIeaL e ARk ueUINTY

5. HaMINTINAUATIVVOIE UssnoaulImaluanaiied
A5 TLC

P-200

Detector Response

Pooll
—poolll
E %Mao

e

7 ey |

T T Ty T T v
o 200 400 800 a0 1000 1200 1400 1600 1800 200 2

Retention Time (min)

3U% 3 lasulvunsuvesnsinseidminluena
voudnlenedudnailsausans aan

Neuyenibacter vanlangensis AR-R3 §1875

Gel Permeation Chromatography

5. HaM NIV AUATIFVOIE UssnauiImaluanaiied
A5 TLC
31NN1TATIVTLATIEY 03A UTENOUU AR
lutanaid ervend nlenedud nalsausgnsves
wuAlSeeEd@n N. vanlangensis AR-R3 ik UADANL

(™ 5400 97w 4 fim A Pool I, Pool

¥1n Sephacryl
I, Pool Il kg Pool IV Ime3§ TLC wud e nle-
wodudnarlssata 4 fim WJwsnlonedudnanlse
wiiatgielinedudnalse (Heteropolysaccharide)
UsznawﬁaaﬂfwmaiuLaqal,?{mmﬁauﬁuﬂmu 2 %ilg
fio nglea uasuslua (3UA @) uagvinmsBudunants
NAADIT 196 UA 187D High-performance anion-
exchange chromatography (HPLC) wuinesAuseneu

umaluananeivesdnlgnedudnelsiuiansves
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£
o

N4 4 e Nan15MAaeda0nad oai UNANITNTIA
AnmeiesdUsznautmaluanaiieadaeds TLC d
wamsfnuideiinansvasowumnasluanms
enuerUsznovvesgslunedudnalsduiaduwon
203 N, vanlangensis TNOILGI" uay VTH-ACOL 714
dmaglasaduundsnivou Tnsvszneudaeuema
Tuanai eafssrdoi od Ao ylasa [11] w3y
wuRiiSe A bogorensis NRIC 03117 fildndieseaifiu
uwidsansuaudasznaudaethmalianaifien 3 in
fo nglaa wulua warwsulua uaziimdnlana
ffoundn 100 Alamadu 8] Wedsadouuaiize A
bogorensis #aetinnaglasaduundsansuaunui
annsondangelunedudnalss (Homopolysaccharide)
ianlgnuny (Fructan) 7 fesdUsznauvesiinia
Tuanaifeafivssinfedio winlaa [9] Acetobacter
fenmanunsalumsnaanedudnelsdiiuszneusae
naluanaiiies 4 wia nglaa nuanlaa wulua
waznsang lalsin lugnsauluaislngdssunn
6:2:1:1 [20] Acetobacter sp. SKU 1100 @11150HER
nodudna-ladUsznausaetnalinanaifio 3 vl
1#ur nalea nuaelaa uazusulua uazduinin
Tuanawiiu 120 Alamasiu [6] Wnlewedudnalsa
91 Kozakia baliensis f10fUsznavtraalaiana
e 2 9 Ao nglea wasnuaelng duminluana
11NN 700 Alamadu [21] TuwuailiFees@dnana
Gluconacetobacter xylinus ATCC 53524 #lén ) laa
vJ uuma sans veuasandawed ud nailse uile
waglaa T adniduselumedudnenlsd isznause
fiqwmaﬂqiﬂmﬁmﬁ"’wm%ﬁmﬁm [22] wonaniifawy
msnenunslfumueaduwdemnivoudmiudss
WouunitSe G. diazotrophicus Pals Fsilmnaannge
Tunsnsdlulasiau warendueglusiniiy (Endophyte)
naond nlenodud nanlsd i funumdrdalunnsTi
wueiieiidnganiis (13 lnedlanedudnarlsd

fananuszneussualiianai el 3 v Ae
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nglea Muaalaa uazksiulug 23] InHamsAnyide
< P a a % A v '

ziula11n150U8 suri nveaunan 190 uwnas
msuauluomsiausdefldnandnlanedudnalss
einaran Ui sunlaasrusenaurasnedndnan-
1sA [8, 9, 11, 23]

v O Py a « a &

faulun1sAnwIn1sNanLd Nlanadungn-
AlsAv83 N. vanlangensis AR-R3 Tuauidedieag
gmsiaeanidunasmsveuiuiinianglaa wud
wuATSeanenlanadndnailsavialyi Wiosin
foeAUTENauYeNINalaNaned LasuuIAYes
lutanaveud nlanedudnailsdunns1991n
wuaSuesdRnanadufinatisiulaganieiu

N. vanlangensis TNO1LGI" hag VTH-ACO1 Fadu

wupfSeanawdeaniu (6, 8, 9, 11, 20, 21, 22, 23]

--=Front
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o i

sUft 4 msiisssiesd Usznavveniimaluiana
Wenveud nlawedudnalsavosuuaiise
2e¥HN Neuyenibacter vanlangensis AR-R3
#1673 TLC Wisuifsuivansazaneyina
Imaqaﬁmmmgm
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w@ud 4: Pool Il
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dyuna
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Feadema GYP ﬁﬁﬁwmaﬂqiﬂmﬁmmdqm%uau
Mnmsuenuiqnsidnlenedudnalsddensdu
Tasuilansi#l wudnlenedudnanlss 4 vum 7ifl
psfUsznavthmalinanadsunieutufienglaa
wazuuulua uagnuindudnlanedudnailssudia
TndunnsnannuuaiiSeanaieadud eldunas
afuauluemsidsnd osetu wedudnanlse
uFans MnuuaiiSeordfnatunsatiunAne
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HARAMEIMT 1ASeed1919 WRBTANNIINTTUNNE

AnRNssUUsZNA

s

VDUVSURAMAIYIRATTINE ADIEIVENPNERS
W Inerduwmalulagnszaouna1suys uazaud
AUNAINUAIENIITININ @10uITeTInemans
wazmaluladuvassemelne Alviauoyesizs
Tunsldgunsainisnaaes waziad oadenis
ANPIFNENT LaTTIUILANUAEAINTRIUSURANS
WeldlunsAnwuaznimaaesaurtilianised

w@Svanysal
v a
L@NA1991994

1. Sievers M, Ludwig W, Teuber M. Phylogenetic
positioning of Acetobacter, Gluconobacter,
Rhodopila and Acidiphilum species as a branch
of acidophilic bacteria in the a- subclass of
Proteobacteria based on 16S ribosomal DNA
sequences. System Appl Microbiol. 1994;17:
189-96.

2. Trceck J, Barja F. Updates on quick identification

of acetic acid bacteria with a focus on the



Inpress12

165S-23S rRNA gene internal transcribed
spacer and the analysis of cell proteins by
MALDI-TOF mass spectrometry. INT J Food
Microbiol. 2015;96:137-44.

Pedraza RO. Recent advances in nitrogen-
fixing acetic acid bacteria. INT J Food

Microbiol. 2008;125:25-35.

Samaddar N, Paul A, Chakravorty S, Chakraborty
W, Mukherjee J, Chowdhuri D, et al. Nitrogen
fixation in Asaia sp. (family Acetobacteraceae).

Curr Microbiol. 2011;63:226-31.

Janczarek M, Rachwal K, Ciesla J, Ginalska G,
Bieganowski A. Production of exopolysaccharide
by Rhizobium  leguminosarum buv. trifolii and
its role in bacterial attachment and surface

properties. Plant Soil. 2015;388:211-27.

Deeraksa A, Moonmangmee S, Toyama H,
Yamada M, Adachi O, Matsushita K. Characterization
and spontaneous mutation of a novel gene,
polE, involved in pellicle formation in
Acetobacter tropicalis SKU1100. Microbiol.
2005;151:4111-20.

Samaddar N, Paul A, Chakravorty S,
Chakraborty W, Mukherjee J, Chowdhuri D,
et al. Nitrogen fixation in Asaia sp. (family
Acetobacteraceae). Curr Microbiol. 2011;63:

226-31.

Moonmangmee S, Kawabata K, Toyama H,
Adachi O, Matsushita K. A novel
extracellular polysaccharide from acetic
acid bacterium, Asaia bogorensis NRIC

0311". Biosci Bioeng. 2002;93:192-200.

10.

11.

12.

13.

14.

15.

Journal of Applied Research on Science and Technology (JARST), Vol 21, Issue 2, 2022

ISSN: 2773-9376 (Print), 2773-9473 (Online)

Kato N, Mizuno M, Nakai Y, Nozaki K, Suga H,
Kanda T, et al. Structure analysis of the
water-soluble carbohydrate from Asaia
bogorensis by NMR spectroscopy. J Appl
Glycosci. 2007;54:231-33,

Janczarek M, Rachwal K, Ciesla J, Ginalska G,
Bieganowski A. Production of exopolysaccharide
by Rhizobium leguminosarum bwv. trifolii and
Its role in bacterial attachment and surface

properties. Plant Soil. 2015;388:211-27.

Vu HTL, Yukphan P, Chaipitakchonlatarn W,
Malimas T, Muramatsu Y, Bui UTT, et al.
Nguyenibacter vanlangensis gen. nov., sp.
nov., an unusual acetic acid bacterium in
the a-Proteobacteria. J Gen Appl Microbiol.
2013;59:153-66.

Vu HTL, Bui UTT, Yukphan P, Malimas S, Kieu
NP, Muramatsu Y, et al. The traits of the
plant growth promoting acetic acid bacterium,
Nguyenibacter vanlangensis. Vietnam J Sci

Technol. 2019;57:439-48.

Meneses C, Gongalves T, Alquéres S, Rouws
L, Serrato R, Vidal M, et al. Gluconacetobacter
diazotrophicus exopolysaccharide protects
bacterial cells against oxidative stress in vitro
and during rice plant colonization. Plant Soil.

2017;416:133-47.

Chawla PR, Bajaj IB, Survase, SA, Singhal RS.
Microbial cellulose: fermentative production
and applications. Food Technol Biotechnol.

2009;47:107-24.

Okiyama A, Motoki M, Yamanaka S. Bacterial

cellulose II. Processing of the gelatinous


https://www.microbiologyresearch.org/search?value1=Arpaporn+Deeraksa&option1=author&noRedirect=true
https://www.microbiologyresearch.org/search?value1=Somporn+Moonmangmee&option1=author&noRedirect=true
https://www.microbiologyresearch.org/search?value1=Hirohide+Toyama&option1=author&noRedirect=true
https://www.microbiologyresearch.org/search?value1=Mamoru+Yamada&option1=author&noRedirect=true
https://www.microbiologyresearch.org/search?value1=Osao+Adachi&option1=author&noRedirect=true
https://www.microbiologyresearch.org/search?value1=Kazunobu+Matsushita&option1=author&noRedirect=true

Journal of Applied Research on Science and Technology (JARST), Vol 21, Issue 2, 2022

ISSN: 2773-9376 (Print), 2773-9473 (Online)

16.

17.

18.

19.

20.

cellulose for food materials. Food Hydrocolloids.

1992;6:479-87.

Czaja W, Krystynowicz A, Bielecki S, Brown
RM. Microbial cellulose the natural power to

heal wounds. Biomaterials. 2006;27:145-51.

Ubonrat J, Moonmangmee S, Khunajakr N,
Moonmangmee D. Isolation and screening
of plant growth promoting bacteria (PGPB)
from rice (Oryza sativa) and rhizosphere

soil. Sci Tech RMUTT J. 2018;8:190-204.

Dully JR, Grieve PA. A simple technique for
eliminating interference by detergents in the
lowry’s method of protein determination.

Anal Biochem. 1975;64:136-41.

Dubois M, Gilles KA, Hamilton JK, Reber PA,
Smith F. Colorimetric method for determination
of sugar and related substances. Anal Chem.

1956;28:350-56.

Minakami H, Entani E, Tayama K, Fujiyama S,

Masai H. Isolation and characterization of a

21.

22.

23.

Inpress13

new polysaccharide-producing Acetobacter

sp. Agric Biol Chem. 1984,48:2405-14.

Moonmangmee S,

Adachi O,

Moonmangmee D,
Toyama  H. Novel
exopolysaccharide from Kozakia baliensis.
The 2™ International Conference on Acetic
Acid  Bacteria,

November 11-14, Nagoya

University, Nagoya, Japan. 2008. p. 100.

Mikkelsen D, Flanagan BM, Dykes GA, Gidley
MJ. Influence of different carbon sources
on bacterial cellulose production by
Gluconacetobacter xylinus strain  ATCC

53524. J Appl Microbiol 2009;107:576-83.

Serrato RV, Meneses CHSG, Vidal MS,
Santana-Filho AP, lacomini M, Sassaki GL, et
al. Structural studies of an
exopolysaccharide produced by
Gluconacetobacter diazotrophicus Pal5.

Carbohydr Polymer. 2013;98:1153-59.



