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Abstract

One hundred strains of cellulose degrading bacteria was isolated from forest soils. Among these strains,
27 strains belonged to Gram positive bacteria and 73 to Gram negative, Within Gram negative bacteria
identified by Biolog plate, 43 strains fit as 30 species of bacteria, while the rest 30 strains was
unidentified. Two ice nucleation bacteria, Pseudomonas syringae pv syringae and Xanthomonas campestris
pv vesicatoria and phytopathogenic bacteria, Xanthornonas oryzae pv Oryzae, Agrobacterium tumefacieus
and Erwinia amylovara was isolated from various sources. The useful bacterium, Alcaligenes lactus which
produces poly(3-hydroxy butyrate) (PHB) was isolated. By the statistical analysis of physiclogical
characteristics, the Gram negative bacteria could be classified into 6 clusters, and Mt. Odae and Taegi
have high bacterial physiological diversity.

Key words: microbial diversity, physiological diventy, cellulose degrading bacteria,

A = ABE& AAA e (autochthonous) P B E = 713 3

: 2l (zymogenous) Pl B2 T8 9 oH(Griffin,

ke Eia). 3% . BT EXo] vz wp  1985). AAel F3e wAEL EF WA o
o 23 BAolth oju] Winogradskys EFn] BT £ BAEL KA U3, FAe AA



360 BERLEVHETIRG B 48

sk g4 W) W 2, o) MARS

g0z B A A (microbial weathering
process) o] AP EFHAEL FA AF
Z LHE BA Yk AEe] oW U(litter)
7 W SoA Eus $7EFe EYNAE
AA s E2 4L FAAZ EFEFH
o]0 At} o AN F4BFH 42 B

Aol A &3 weathering®] A=) FYE
do] 29 £58 JFEZL ] HE0
Freta, 9 FIE FE ceyE EAHI, o

e ¢4 5 29 - 595 2g dsrd ¥
o YA E HEe] 4o TF JFEF
£ OE ngEd g8d Egos ARAY

(Berthelin, 1983). o] FHNN EFTAEL F
e NEo we I RAF Ao g
E, EYHAEL F99 EF - 3EFFH Aol
utg} Aol Wtk & o2 FF£ iono] EF
o A7tEE EGuAEZIY EF diabeHol
ZrA481 (Knight et al, 1997), §71 & A=
W & F7/Y 7718 Edlsel oA=&
t}H{Rasmussen et al, 1988).

2 3¢ FHA EYF rAEY dig d+=
EA AQoM EYRAES £E, IAIF 1
AEe] Exol Aelo #3 FAE FU, 80
dd o]% A4d ESS dAeR e A9t B
o} AS7A 9 BEY HAE ZAE A3,
A2t FolFAH S AlLR Fte YA A,
9t dd, 4E34YY, S94 A9, &t
ad, Aat 4o, 44t 4, A 9dl 5
9] Agtd AHANA NN BESFEHATL v ET
9 JRAAE Iy AT AFF gen
(¢ 5, 1995), =% vIWEe] AAFE) AYF
W (e 5, 1998a) 9 AHBHAEAS S5
Astel PMEe RIS} ADH WHE serd
A7z Ao F, 1998b).

o d7E FUE AWl Pid BAAZ

& -s_'—as}oq FAAR, =
z1°-ﬂ,Z1 %—/‘é—;— zzals}%ic}.
AME o 8y
1. E2F M

ZEA=Ee] (Uit 5 153N EFS
AAL F £ g5, pH, 2EE 75T,
A¥42 A 2mm A= EFE AL F, 29
A EY 10g& 100ml BF FFFo B
shaking & o] 45AE& EHEHAT

2. o 2ol M =2l

Zu3 ATAE 107 102 10° 10°=2 343
Fo) wjAle] =@8LL, 20°C incubatoro) A 7U7
wekst &, F2UE OA &5 Al SFIAT
(Germida, 1993). ®iXl= E¥ 1Kgg 251 5§
9} e I HFE sol extracte] celluloses} 4
FES FUMe WA E AMEE AT

3. Mzel &3

=4 W gFd HAa 100 #F8 Gran €8 F
st ST FAHE TSI 29 d salined
Hel] 24 AFE optical density 590nmelA] 0.08
~017Z cell =S ¥F F, vlg] ) E(28~35
C)% Biolog plated] 1504 % HE3tPch o
plateZ 30°C incubatorol|A] 2A)17F ®vjFst 3o ut

H A7z HalE FFSTh vkgo] G A
g 2Efda o WS B dRIY, i
Wee UEhlA 2e Aoz TR 72A4)
EAlS F, HFH Biolog®] data based| g3t
AdE SRR



2222822 o/ MU 2ast 494 26 M2 S8 XL 4PN SF 24 361
A 428 55 mef st AF FHoE H3tth Bioog plated]

Biolog plate?] 9578

F71E8 TFS} F2-L Tabe 13 2t

gads ol g3ert

i

%

Table 1. The organics for physiological test.

Category

Organic materials

Polymers (5)

a-cyclodextrin, dextrin, glycogen, Tween 40, Tween 80

N-acetly-D-galactosamin, N-acetly-D-glucosamin, adonitol, L-arabinose, L-arabitol,

Carbohydrates cellobiose, i-erythritol, D-fructose, L-fucose, D-galactose, gentiobiose,a-D-glucose,

(28) m-inositol, a@-D-lactose, lactulose, mannitol, D-mannitol, D-mannose, K-melibiose,
f-methyl D-glucoside, D-psicose, D-raffinose, L-thamnose, D-sorbitol, sucrose, D-
trehalose, glucuronic, xylitol

Ester(2) methyl pyruvate, mono-methyl succinate

Carboxylic acid

acetic acid, cis-aconitic acid, citric acid, formic acid, D-galactonic acid lactone, D-
galacturonic acid, D-gluconic acid, D-glucosamicic acid, D-glucuronic acid, a-
hydroxybutyric acid, 8-hydroxybutyric acid,

(24) 7-hydroxybutyric acid, p-hydroxy phenylacetic acid, itaconic acid,
a-keto butyric acid, a-keto glutaric acid, e-keto valeric acid, D,L-lactic acid,
malonic acid, propionic acid, quinic acid,

D-saccharic acid, sebacic acid, succinic acid

Brominated N

] bromo succinic acid

chemical (1)

Amides (3) succinamic acid, glucuronarnide, alaninamide
D-alanine, L-alanine, L-alanylglycine, L.-asparagine, L-aspartic acid,

Armino acids L-glutamic acid, glycyl-L-aspartic acid, glycyl-L-glutamic acid,

(20) L-histidine, hydroxy L-proline, L-leucine, L-omithine, L-phenylalanine

L-proline, L-pyroglutamic acid, D-serine, L-serine, L~threonine
D,L~carnitine, y-aminobutyric acid

Aromatic chemicals
(4)

urocanic acid, inosine, uridine, thymidine

Amines (3) phenyl ethylamine, putrescine, 2-amino ethanol
Alcohols (2) 2,3-butanediol, glycerdl
Phosphorylated D,L-a-glycerol phosphate, glucose-1-phosphate, glucose-6-phosphate
chemicals (3)
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Table 2. Isolated ‘strain numbers from various soil.
Source Plant Numbers of isolated strain
Pine tree 5
Mt. Samak Broadleaf tree 7
Mt. Samak Broa(flleaf tree 25
Fir tree 7
Jinbu Pine tree 2
Jeong Seon Pine tree 6
White birch 2
Mt. Odae Fir tree 5
Bush 3
GyeongPo Pine tree 7
Mt. Odae(Jingogea) Broadleaf tree 11
Mt. Taegi Fir tree 3
Dunae Pine tree
Broadleaf tree
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Gram 24 733FE YA S ZE Biodog plateE
o] &3l FAHE A} 43FF7} Biologe] data
basedt YR LH, 0FFE XA LUtk
ER o] /15 43FFE 3029 AFe=E gy
e, o] & Pseudomonas?t 8T =& 713 B3t
31, Xanthomonas?} 3@3%F ©){ ™. Kingless
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Table 3. Environmental factors and bacterial species of cellulose degrading bacteria in forest of Kangwon Province.

Site Moisture pH Temp Identification
content (c)
‘White birch of 40 70 129 Psedomonas corrugata
Mt Odae
The Mid slope of 40 5~6 111 Hydrognophaga felava
Mt. Odae 40 5~6 111 Capnocytophaga gingivalis
The bottom of .
Mt Odae 45 6.9 254 Burkholderia solanacerun b
20 6.8 254 Agrobacterium tumefacies a
. P 20 6.8 254 Psedomonas nucidolens
l;me tree o 20 63 254 Salmonella subspecies 1g
yongpode 20 68 254 Acidovorax_facilis b
20 6.8 254 Xanthomonas oryzae pv Oryaze e
52 6.2 22.3 Klebsiella planticola/ornithinolytica
52 6.2 223 Burkholderia solanacerum b
Jingogae in 52 6.2 22.3 Weeksella solanacerum b
Youn gok 52 6.2 22.3 Pseudomonas syringae pv syringaea
52 62 223 Deleya marina
52 62 22.3 Pseudomonas cichoril
Fir tree .
Mt. Taegi 35 69 210 Deleya marina
Pine tree of Erwinia amylovora a
Dunae Kingella denitrifications
Broadleaf tree of Kingella denitrifications
Dunae Hydrognophaga Pseudoflava
Klebsiella planticola/omithinolytic
35 6.8 88 Deleya marina
Mt'P]iD:énak 50 6.5 6.9 Hydrognophaga felava
50 6.5 69 Alcaligenes latus
Mt, Samak 35 6.8 88 Weeksella zoohelcum
Bradd leaves 22 6.8 99 Kingella denitrificans
26 6.6 6.6 Alcaligenes Iatus
26 6.6 6.6 Kingella kingae
40 6.6 95 photobacterium phosphireum
Mt. Taegi 40 6.6 95 Alcaligenes Iatus
50 6.7 78 Kingella denitrificans
50 6.7 78 Kingella kingae
50 6.7 738 Xanthomonas oryzae pv Oryzae
50 65 10 Pseudomonas mucidolens
Mt. Taegi 50 6.5 10 Xanthomonas oryzae pv Oryzae e
Fir tree 50 65 10 Pseudomonas cichoril
50 65 10 Pseudomonas corrugata
. 30 6.8 14 Hydrogenophaga pseudoflava
Jinbu 30 6.8 14 Hydrogenophaga pseudoflava
50 6.9 147 Pseudomonas putida type al
Jeongsun 10 70 149 Pseudomonas corrugata
Pine tree 10 70 149 Xanathomonas campesiris pv vesicatoria b
10 70 149 Pantoea agglomerans
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EUelA F7AH Erwinia amylovoras A4, Hl
9 22 AWL doyE 99 Folth Fire
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Table 4. The physiolog_ical characteristics of isolated strain
" (A : polymer, B : Carbohydrate, C : Esters, D : Carboxylic acid, £ : Brominated chemical
F : Amides, G : Amino acids, H : Aromatic chemicals, | : Amines, J : Alcohols, K : Phosphorylated chemicals)

Q- - ot/ NHEANN Z2ist AR 2o N S8 X M2E S22 365

Group of Carbon
A|B |C D E | F G H | J K
Source
Number of carbon
5 |28 |2 |24 173 |2 | 4 31 2 3
source ‘
Mt. Taegi 2 8 2 |17 111 |12} 2 1 1 0
Mt, Taegi 2 9 2 |15 111 |14 ] 3 2 1 1
Cluster 1 -

Jingogae 2 9 2 19 1|10 |16 3 2 2 1
Dunae 2 8 2 115 113 |17 | 3 2 1 0
Mt. Taegi 5 117 | 2 |17 112 (19} 2 2 1 0
YounGok 4 |12 (2 | 15 112 |16 | 2 3 1 0

Cluster 2
Jeong Seon 4 7 2 19 113 |18 2 2 1 0
Mt. Odae 4 7 1 18 113 |15 | 3 2 1 0
Mt. Taegi 2 8 0 |17 110 |16 | 2 3 1 0
Mt, Odae 2 7 1 13 110 |12 | 2 2 1 0
Cluster 3 YounGok 2 6 1 |12 11 |12 | 2 2 1 0
YounGok 2 5 2 |12 110 |12 | 2 2 1 0
YounGok 2 7 1 |12 110 |12 | 2 2 1 0
Cluster 4 Jeong Seon 4 20| 2 |19 112 |18 |3 3 1 3
GyeongPo 4 |27 |2 |23 113 |17 | 3 2 1 1
Broadleaf tree 24 | 2 |20 113 |16 | 4 2 1 2
Dunae GyeongPo 4 [24 | 2 17 1 1 14 3 2 1 2
Mt, Odae 4 |19} 2 |16 1|10 |16 | 3 2 1 1
Dunae Broadleaf tree 312210 |16 0|0 |13 § 3 1 1 2
Mt. Samak 512010 |15 0o 8 0 37 2 0

Cluster 5
Mt. Samak 5 12010 |15 010 8 0 312 0
Mt, Taegi 2 0 0 0 00 0 0 010 0
Cluster 6 Mt. Taegi 2 0 0 0 0]0 0 0 0| 0 0
Mt. Taegi 2 0 0 0 010 0 0 0|0 0
Mt. Taegi 2 0 0 0 00 0 0 0| 0 0

= Q A &<& Biclog plate® TS A& 437 @F=

A% AFEGNA HiH4 2 Adg B
oA 53dF, 2UF € T 47EFF
2% 10045 w88 th olF Gram ¥4l
2773, Gram A Fo] 73&F ©J}th Grame

o

data base®} 94X 3ty 0F LB EFFHULH, Y
Wx| 307] #FF= data basest AX|3A FArh
48 Ad F= WIE do7)= Pseudomo-
nas syringae pv syringae$t Xanthomonas
campestris pv vesicatoriab7t TAHA T F, A&

HglgoA 2% Xanthomonas oryzae pv
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