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Production and some properties of slimy polysaccharide produced by acetic acid
bacteria.* Naxavama, S., T. Smraxawa, and T. Omusun: (Fermentative Food Experi-

mental Station of Kagawa Prefecture,

Takamatsu Branches, 587-1, Gohto-cho,

Takamatsu 761) Hakkokogaku 57:: 31-37. 1979.

1. A bacterium producing slimy material was isolated from thick leathery pellicles

formed in the process of vinegar brewing. The microorganism was identified as . .
Acetobacter aceti subsp. xylinum from its morphological, physmloglcal and blqchenncal

characteristics.

2. Medium suitable for production of polySaccharide consisted of mannitol 5.0%,”‘ '
KsHPO« 0.01%, KHsPO4 0.09%, MgSO04+7H30 0.025%, FeCls 0.0005%, and corn steep -
liquor 0.1% adjusted pH 7.0. The organism was cultured at 30°C for- 96 hr with

shaking.

3. The viscosity of th’e.polysacchamde solution did not decrease in the presence
of high concentration (20%) of sodmm chloride and the solution was stable on heat

treatment at 60°C for 5 hr.

] 4. The acid hydrolyzate of the polysaccharide contained only glucose. The m
spectrum of the polysaccharide showed the presence of an acetyl group and suggested

the presence of [B-glucoside linkages.
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Table 1. Morphological and physiological characteristics of isolated pellicle-forming bacteria.
s Cell size Growth FeCls reaction in  Viscosity*
Strain Cem) PV (cp)
¢m glutamate agar  mannitol agar glucose broth cp
K-1 0.6—0.7x1.0—1.3 + e —_ 8.41
K-2 0.6—0.7x1.0—1.8 + H - 12.55
K-2 0.6—0.7X1.0~2.0 + # - 7.04
M-1 0.6—0.7x1.0—1.5 - H# - 4.80
- M-2 0.7—0.9%1.8—3.0 -

+ ' x? - 9.20

The following charactenstlcs were common for all the five strains.

Cell morphology : rod
Motility : none
Flagellation : none

Plgmentatlon on .,
glucose-CaCO; °

Reaction in acetate .
and lactate

' Oxidation of lactate
to carbonate

Assimilation of ammonia nitrogen.: negative
Dihydroxyacetone from glycerol : positive
Ubiquinone type : Q-10

Catalase : positive

Gram stain : negative

e : very active

b : very weak

none
alkahne

posmve

‘* The bacteria were grown for 120 hr at 30°C in the basal medium. Viscosity was measured
with an Ostwald viscometer at 25°C- after dilution (1:5) of culture broth.
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EMBRUTHBEEZ ONT:.

CLTHEINISKRDI B, b tbBOKES
AUKEKR K2 28ZL, UToERICEL -,

DR OEECKREIITREROEE K-2#%
mwr,§*%ﬂ¢ovy;b~wéuﬁ§®ﬁiﬁ
KEEHLAIT, ThENDOEBTER LR ORE
T 2 EEAE Ttz Table 2 ICRLIcEDIC, =
Vb=, 7537 b—-RBLOVYNINE—ERN
Tl Sva— R LOHORERICHAT, RIF
BEFE L& ICRBICSEOROERELB SN, &
i, V= b ANBEOMEERL. —F, S
I—ATREDEBTVINVIC bbb oY, BRED
KERZEAE LR U D 5.
 BHEUROEECRETIV= b~ AOREOKE
EEiEFDOT = b —VOBER 0 X DI0%ETE
1LE¥T, BRKOKBELHRA L (Fig. .

TV~ VREEO0 XD 5.0 %% TRBECKSLT
KEBEIZ LB L7, 6.0 %482 2 LM, A¥iE

mﬁbn,ﬁﬁﬁﬁu4o;060%@ﬁwﬁEb
.

BEOREECRZTERBMOKE  EAEH
DT V= b~ VOMEES. 0%E LT, K2 bk
UK ORBEORRRLE Fig. 2 IKRT. BB
REEX D, RBKEO LAMR LN, TR
KERD, ThUSIZ, PUKESETLR. $ik,

Table 2. Effect of carbon sources on visco-
sity and growth.

Carbon source Viscosity(cp) Growth(mg/ml)

D-Xylose
L-Arabinose
D-Glucose
D-Mannose
D-Galactose
D-Fructose
L-Sorbose
Sucrose
Maltose
Glycerol
D-Sorbitol
D-Dulcitol
D-Mannitol

1.00
1.00
1.10
1.00

©1.09

10.21
- 1.10

1.08

1.27
1.43
9.32

1.08

12.55

C0.42
0.54
4.62
0.40
0. 60
5.25
0.72
0.81
1.86
2.30
5.15
0.72
5.30

Strain K-2 cells were grown for 120 hr at
30°C in the basal medium containing various
carbon sources. Viscosity was measured with
an Ostwald viscometer at 25°C after dilution
(1:5) of broth. Growth of the organism was
measured spectrophotometrically (absorbance
at 660 nm) and expressed as dry weight

(mg/mb).
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‘ Concentration of mannitol (%) '
Fig. 1. Effect of mannitol concentratxon in

the basal medium on \nscos1ty of culture

broth.

Strain K-2 cells .were - grown - for. 120 hr
at 30°C in the basal medium.
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BB T2 M TR R U /. F¥BEDZE /LA Table 3 KRY. pH 7.0 THRAOKS
BHUOREECRZTIESDO pHELCREOKE EERL, Tra VS 20RBRECEIC UM
EXEHOT Y=t —VREE5.0% L1, DR PH T, BELRRELACREONS DT, E7e, 8
A23.0005 9.0 T TEILIVT, 30°CTHERLUABED  HEE25, 30, 35°Cithif 206MBIERTIX, ZhZh
DX5EEHS 8.42, 12.65, 9.85¢p THV, BBRER
30°C'C“5 o7z, .

EHYREECRZTESROER 500mlAD
KO7 5 2okl 25-125ml ITEE L€,
30°C, OGREMIEERE 70, MR KEL BB L 7
(Fig. 3). ¥4 75ml ¥ TIE & A SRBEICRE/LR
Rohizho7chl, COBRBEBA 3 LAMIKEE
TR s .

D LoRRXYD, A. aceti subsp. xylinum K-2
BRic & BREESE% ERT B 1o h ORERREIT,
<= b —5.0%, KeHPO(0.01%, KHsPO40.009
%, MgSOu « THsO 0.-025%, FeCls 0.0005%, =1—
VeRF4—F+ Yh— 0.1%, pH 7.0 X v 2%
# 75ml % 500ml AO KO 7 5 23T 30°C, 96
REERTICETHET I o7

BEHEHROVEBEENER  KtEmEoHRENL,
. L . &, 1IN B INFKER IN Tve=TKIC X%
"0 24 48 72 96 120 144 BT EH, A&/ =N, TE/) =, T—FN, Tk

Cultivation time (hr] FY, sEBRUABRUYL YV IRRBETS
Fig. 2. Change of viscosity with cultivation '
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Viscosity (cp)
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Strain K-2 cells were grown at 30°C in
the basal mediumi in shaking culture,
and viscosity was measured at 25°C after
dilution (1:5) of broth. 100k
@ : Viscosity, M : Growth. ~
&
Table 3. Effect of initial pH of culture media ;
on viscosity. ' g
. (3]
Viscosity(cp) at cultivation time(hr) g [
PH values ——— 8 72 9% 50}
3.0 1.00 1.01 1.01 101 1.23 1
4.0 1.00 1.01 1.65 2.96 3.05
5.0 1,00 1.01 2.05 3.34 4.81
6.0 1.00 1.01 2.05 3.45 7.21
- 7.0 1.00 1.01 2.06 5.09 12.67 N N N R K
8.0 1.00 1.01 1.16 4.68 7.14 0 25 50 75 100 125
9.0 ©1.00 1.01 1.10 1.19 1.55 Volume of medium (m1/500mi fiask)
Strain K—b.cells were grown at 30°C in the _Fig; 3. Effect of working volume in flask
basal medium. Viscosity’ was measured -with - " culture on viscosity of culture broth.
a viscometer at 25°C after dilution (1:5) of Strain K-2 cells were grown for 96 hr at

broth. : . 30°C in the basal medium.

NI | -El ectronic Library Service



The Society for Bioscience and Bi oengi neering, Japan

1979 %1%

FeRRB O 2 35

ST L OKBEMETH 3 C BRI K
WEIL, o, PHEEE UTAEBE0-20% & LY
¥iBA, 2ERChI > T—EOMEERLK. &
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Viscosity (cp)
[T © B - S ¢ N )]
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Fig. 4. Effect of pH on viscosity of solution
of polysaccharide.

Slimy material (0.2g) was dissolved in

100 ml of water and incubated at various

- pHs for 60 min at 30°C. Viscosity was
measured at 25°C.

. Table 4. Effect of temperature on viscosity.

Temperature (°C)  Time (hr)  Viscosity (cp)

0 5.83
60 1 5.30
3 5.31
5 5.23
, 0 5.83
80 1 5.07
3 4.92
5 4.80

0 5.83
’ 1 3.74

100

0 3 2.52
5 2.31

Viscosity was measured with an Ostwald
viscometer at 25°C. Slimy material (0.2g)
was dissolved in 100ml of water, and the pH
of the solution was adjusted to 7.0.

Fig. 4
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257 LT RHO0.455 522150 Ky bD
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—~Z2DFNELL—FKL, D-vv/ ~2Z (Ry=0.55),
D-75 7 b—R (Ry=0.25), D-#35 7 F — R
(Rr=0.30) OHBEIRARCREZCE LD, K
Ktk ER v a — 2 OB AR E T 28EHT
b2LHEEI NI KYE O TR OREE, C
41.38%, H:5.94%, N:0.00% 73 3{E% /. 6
B CeHusOs @, C:40.0%, H:6.7%, HEN
(CeH105)n D, C:44.4%, H:6.2% T2 IEE
TH o 1eht, EHICIR—B LI 7. AKSHHER,
HHRBCBBRBR O NI - 7p8, 275 am FHLIC
FORIHBE S iz, Fig. 5. ic RAEERB ORI
IR 7 b VZR LS. 3,400 cm AHEOIBIE T
IiE OH #® O-H MiEES, 2,920 cm™' IO/
SVRIRIZ C-H &4 OMH#EES, 1,200-1,000 cm™!
DR EIZFIZ S Y 2 ¥ FRAD T — 7 VEBES &
U#£ OH Hic B4 2 C-O o MigREsic k2 &8
bhz. s '

D ORI DM, ApEicid 1,725cm™ KN
VRIS RH I, chid 7 2 F L Z0FEEETR
T8 f, 850-900 cm™! OWINT, B-I YA K
MACRERT2LEL SNt 0

UELORRLD, XMHEWEZ, /va—REm—
DOHFHEET 3o —2ROSEHETY, chig
BRI BNV~ AH—BT e F LI hTOE DL
HEIHhS.
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ARRTRH S WKt E e B E I AT SHK%
i3, FEBFMEERES XCEBPNERRICL - T,

NI | -El ectronic Library Service



The Society for Bioscience and Bi oengi neering, Japan

36 iy = . gl

BRE Xl #5H BELY #5718

100

80 1

60

Transmittance (%)

40

20

O 1 [l

i 1 ]

4000 3000 2000

1600 1200 800

" Wave number {cmY)

Fig. 5. Infrared absorption spectrum of isolated polysaccharide.
The spectrum was recorded on spectrophotometer (Hitachi

Model 225) in KBr tablets.

Acetobacter aceti subsp. xylinum *FESh, F&
OEBAERT 2HBRELFEALT, Z0ofbe SR
FIN3RIETHB3 LB -7k

AR TIR D Fbh o kiRt B O £ RS
DT, CDERTIT» - BEHOREKRD S b,
75 7 b~ 2B LCET VT — wHKERENCE ORI
MBEAEEISICESRHMIN, £2OHTD, <V
= b~ VEREOKEER L. ¥, ThHDT T
I —RBIUBT NI —-VOBE, BOEBTLREF
T, BXENEOEETERIL, ChOoOEOREFR
EFCETSLDDOEEIONS. REJRES va—R
KB EHI B, HOEBTPRIFTHIIC D
53, COEKEHEOERIIBDTRETH - 7.
COTER, Sva—ADS v Y BR~OEELRIL
ERICE b5V, Hiho pH ORBSETICERT 2
bDEELIDND. XD, REWELT, BT
—~ N DHRTHT Y= b —VHERRAICEHETEEEY
ZEHE LT, Gromet 5w —REFICDWD
THARTOB LS, KEROBATS, <V =1t—
WS T 5y b+~ A%RHUT, EHERESERS
NBbDLEZONG. FRAHMKE, LkKwy=
PR EDE TN~ OBREER LT RICKE:
Bhib 0, TOREROKRMA, e, KkhEOE
REARANEKEOFOhIbDLEZONS.

B OSERILREA A Y EE T BOAKBETIRIE
WICEOREEART A, AR L ORBER ORI
HELAMCETEE:0, pH KX TRHENR

BCETT 2 EBBREShTHS. WS Lkl T
CiCHg LSRR, ChooRkBLT &
BIsHEARL, Alcaligenes faecalis DHER T 5%
EEOHNY T L, Xanthomonas campestric D
LM Y O Pullularia pullulans BRI 3T
PLIEETH 3.

ANBRE LI B2 PR T 2 KiRE, A. aceti
subsp. xylinum m%ﬁiﬁiac#&mr, av=x
BOL=y MRTAREIEOBRICBB IR LT
WEAEET B, ChiRs SERcEal, b
> TEltE 2 £ T 2HELER L, chhskists
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A. aceti subsp. xylinum OEBIEETERINS
LT OUVTI3, Hibbert & Barsch,?:#2 Aschner
& Hestrin® B LU Lyne 5¥itk »T, Zhd B-
L4-Ih v fElED-R)=—ThHbEZH, X
o, HEpHkOeVE—RLFE—-THBLEINTH
5. UL, Zho0EDOERE IBRTERIN LS
BERIC O T2 Schramm & Hestrin® OB
ZICBES, ToOLFRER TERAHTHS.

Z TS LT A. aceti subsp. xylinum X -
TR I Wi kB OREWRIR, 7 v — R 2~
OHBEEL TR =~T, 35K, 7TeFrEssH
ALTVBRZ LRSI, TOERITILFEREIC
ST, B, PFIRSEARETHD, KRBICRRT
BFETHS. o
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BEIh, TOEBEN, ABEENERELZRAL
7-#4R, Acetobacter aceti subsp. xylinum *[EE
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2. ZOWMHMMEOEECREERMEL, < v=1—
I5.0%, KsHPO4 0.01%, KHsPO« 0.09%, MgSO«
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