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Abstract — One strain of cellulose-producing Acefobacter was isolated from the traditionally fermen-
ted grape vinegar in Korea. The isolated strain, designated as KI strain was identified as the
Acetobacter xylinum with respect to physiological and biochemical characteristics. KI produced acetic
acid from ethanol, and then decomposed acetate to CO, and H,O. When the isolated strain was
cultivated statically in broth culture, a thick cellulose pellicle was formed. KI was tolerance of
8% ethanol and 30% glucose, and the isolate was positive in ketogenesis from glycerol, y-pyrone
from glucose and fructose, and 2-ketogluconic acid from glucose. Kl strain possessed straight-chain
Cie:1, Cis.0 and Cyy.o fatty acid, and contained ubiquinone Qs and Qi as isoprenoid gquinone.
DNA base composition of KI strain was 57.6% G+C.
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Table 1. Media and Composition

Carr's Medium for identification

3% Yeast extract
2% Ethanol
0.0022% Bromocresol purple
2% Agar pH 55~6.0
H and S Medium for cellulose formation
2% Glucose
0.5% Yeast extract
0.5% Peptone
0.27% Sodium phosphate

0.115% Sodium citrate
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acid 200 ug, pyridoxin HCI 400 ug, riboflavin 200 ug,
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ujFaled A A AYPe ‘6}%-—-‘# 71} A
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Fig. 1. Colonies that formed halo to be shown acid
producing activity.
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Fig. 2. Screening of fluorescent cellulose in A. xylinum
KI(KI) and A. xylinum(4.X).
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pigment FHAo] sy SAIUEEES BFgul
=3 AIEW 2L 24l Qo)A KI FFE major
component® unsaturated octadecanoic acid Cy -,
2 dB¥3} AubalF} saturated hexadecanoic
acid Cis:0 #4 %3} W42 minor component 2
saturated tetradecanoic acid Cy.o &) ¥3} X}
AR ZFRIAE QIdTE. o) Gluconobacter®y Acetobac-
ter7} Z2) A HPARS- 7FA| 51 9l A ko Gluconobac-
ters} Acetobacter®] F23%8 ao)HE Cy.o AH =
Hhite] ol wel PEEcE Yamada 5(17)9)
Hiel me} KIE Acetobacter 402 EA3tgdc).
| 27kR] 818 A Q)= Acetobacter 3| A] ubiquinone
system2. % Q-9 system& 7}A|32 Qe £E5L
aceti®} A. pasteurtanuse|™ A. xylinum, A. methano-
licus, A. diazotrophicus 52 Q-10 system2 7}A| L
U= Aoz 4=z 2dck13). 8 73 Kl major
ubiquinone system®. % Q-10-8 minor system o
Q-9°) W7 EA sl olAbam} e Aslel g
AEEe~ A =588 393lge W, e 75
Kl 333 Acetobacter xylinume) 710 2 #ols]
7l el oI5 Kt dix @5 A xylinum
(ATCC 23769)S Wit s ofe7l=] ABe] A3}3tAql
A¥S sl ey 1 A3E Table 3o Az sy
=8

T2 FE A xylinum(ATCC 23769)3% v 3lel-&
W  Acelobacterv~ X% D-glucose ©o]£ x4 20%
ojitel|l M= A2 AAsIA] E3A2 KI #57-= 30%
7H] &2 o] 8 EE JeMIAT, o FXo 9 A
Aot A3 B 52 A xylinum(ATCC 23769)3
X ojFer), Ferric chloride ¥H-2-o
Al D-glucose®} D-fructosed ©]&3le] y-pyrone
A Asled e, gluconic acid FA AHr e oA
Hhe= YEPE S 2 ¥ol glucose dehydrogenase
(GDH)7I 9% M- o g & 4 9lgir) oo

Table 2. Comparison of characteristics of KI strain with those of Gluconobacter and Acetobacter

Characteristics Gluconobacter Acetobacter Kl strain
Overoxidation of ethanol - + +
Ketogenesis (DHA from Glycerol) + + +
Oxidation of acetate to CQ. and H,0O - + +
Formation of brown water soluble pigments — + —

on GYC agar

Ubiquinone system Q1o Qs or Qu Qs and Qy
Cellular fatty acid 18:1 18:1, 14:0 18:1, 14: 0
Cellulose formation — + +

+; positive, —; negative
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Table 3. Comparison of physiological and biochemical characteristics of KI strains with Acerobacter xylinum type

strain ATCC 23769

Characteristics KI A. xylinum Characteristics KI A xylinum
Gram stain - — VP test — —
Over-oxidation + + Gelatin liguefaction - —
DHA from glycerol + + Catalase + +
Brwon pigments Arginine dehydrolase — -
on GYC — — Lysine decarboxylase - —
Growth on: Sodium citrate

SM medium utilization - —
+0.5% NaCl + + H,S production — —
+1.0% NaC(l W + Urea test — -
+2.0% NaC(Cl — - Tryptophane deaminase — -
+5.0% Ethanol + + Indole production — —
+10.0% Ethanol W w Acid produced from

+15.0% Ethanol — — Glucose + +
0.5% Yeast extract Mannose + +

+20% D-Glucose + + Inositol + +

+25% D-Glucose + + Sorbitol + +

+30% D-Glucose + + Rhamnose + +

Frateur's medium Saccharose — -

+ Ethanol + + Melibiose — —

+ Mannitol + + Amygdalin = —
Ferric Chlonde Arabinose + +

reaction on: Resistance to antibiotics

Glucose + + 30 ug Kanamycin R R

Fructose + + 30 pg Tetracyclin S S
Type of ubiquinone Qs and Quo Qo 10 pg Ampicillin S S
Cellular fatty 10 ug Streptomycin R S

acid type 18:1, 14:0 18:1,14:0 5 pg Rifampicin S S
G+C content of 30 pg Nalidixic acid S 5

DNA (mol %) 57.6 58.1~62.6 15 pg Erythromycin R R
Cellulose formation + + 30 ug Chloramphenicol S R
+; positive, —; negative, w; weak, R; resistance, S; sensitive

g WAl A= NaCl 1%e] AL BodFglw, ¢
g2 1~15%2] sXolA AR 4YE & AH A ac-
tei, A. pasteurianus 5-& 10% FE A% A=)
vl& KI 752 A wylinumS &S F% 8% o)
Yol Aut A el Ao E Bol Yukaal Ace-
tobacter BT} FF F& ogkE FI|E=S 7HHYE
Alege}l 3 344 WAL KIfF = 97 EF
ampicillin, nalidixic acid, rifampicin, tetracycline®]|
2 7+3}9l L erythromycin®} kanamycinoll= A4S
Jehdigiel 22y FelgF Kle 42 #5s
2] chloramphenicolell F17H8l¢1 3 streptomycin®]]
WAS Roj o33 Ade do 8 F aTF o] 8
FAx F2Yed 849 4 sls FoeE Ay7xch
BalFF2] DNA o7|24& #A4% 23 KI 5+

56.7%2 G+C #sFe viehligled] ole dybHQl
A. xylimum dF5°] 581~62.6%2% G+C mol%mE

Rolg A of7ke] Aol g B} el
)2 73 25 brown pigment& AR £,
catalase HFg-of] tfa| A= FAald| utsl oxidase, Vo-
ges-Proskauer(VP) test, indole production, H,S pro-
duction, gelatin liquefaction, urea test 5¢] Y¥hg-oj
e F42 et B3 dE a5 A ayi-
num}t Kl 3~ glucose, mannitol, inositol, sorbi-
tol, rhamnose, melibiose 9} arabinose& o] &-3| 4%
e 4 9)ei e} saccharose®} amygdalin® 2
e 4 s Ratgch ol g AnRE 2
3tsted KI 49+ AE2 A28 A3k A wlinum
el S8l ZHe R #8ql3)9.2v Acefobacter xyli-
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ter xylinuma} 1 54d0] o= RS o4 4 Yok

At &

2 A4 2ANHEET 2l g7y x]$4(CRF-
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