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Distribution of Heterotrophic Bacterial Flora in Soil on the
King George Island (Antarctica) and Their Enzyme
Activities

Kim, Sang-Jin* and Seungbok Lee
Genetic Engineering Center, Korea Institute of Science and Technology,
Daeduk Science Town, Daejun, Korea

ABSTRACT: To study distribution of bacterial flora and their biochemical characteristics in the An-
tarctic soil ecosystem, these experiments were performed during the austral summer (Feb., 1989) on the
King George Island, Antarctica. The numbers of heterotrophic bacterial colonies and extracellular en-
zyme activities were estimated from the Antarctic terrestrial soils which were sampled from 17 different
locations near Sejong station (Korea) and Teniente Jubany station (Argentina) on the King George
Island.

The numbers of heterotrophic bacterial colonies were extremely variable with sampling sites and in-
cubation temperatures. Arithmetric average numbers were 2.5 x 104, 2.7 x 107, 6.9 x 105 CFU/cm? soil
at the incubation temperature of 37°C, 25°C and 4°C, respectively. The activities of extracellular
a-glucosidase, 8-glucosidase and N-acetyl-g-glucosaminidase were shown as similar mean percentage in
the colonies obtained at different temperatures. Mean value of protease activities, however, was remar-
kably higher (92%) in the colonies grown at 4°C.

KEY WORDS [ Heterotrophic bacterial number, Extracellular enzyme activities, King George Island,
Antarctic soil.
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Fig. 1. Top: Map of the Antarctic Peninsula and the
Drake Passage (A middle positioned rectangle in-
dicate the King George Island).

Bottom: Map of the King George Island with Se-
jong Station and Teniente Jubany station.
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Table 1. Composition of the modified Lib-X medium

Yeast extract (Difco) 1.2¢g
Trypticase (BBL) 2.3g
Sodium citrate 0.3g
L-glutamic acid 0.3¢g
Sodium nitrate 0.05g
Ferrous sulfate 0.005g
Distilled water 1L
pH 7.5

Table 2. Total number of heterotrophic bacterial colonies
from each sample incubated at different tem-
peratures

\lncubation

e weowe
01J 0.02 688.0 105.0
08 0.02 738.0 39.0
17 0.08 25.0 0.9
21 1.47 54.0 20.0
28 0.32 492.0 151.0
31 0.01 50.0 30.0
32 0.01 16.7 4.0
38 0.37 288.0 26.0
44] 0.05> 1060.0 11.0
45 0.08 1762.5 95.0
46J 22.60 116.7 —
47 2.12 542.0 10.0
48] 6.83 20850.0 100.0
S0 0.03 167.0 8.0
557 7.39 18040.0 481.0
60J 1.30 250.0 19.0
61J 0.08 41.7 0.9

Mean value 2.52 2657.8 68.8

x 104 CFU/ cm3 soil.
J: around the Teniente Jubany Station

ble Dell #g3stod zt7k 4C, 25C, 37Ce] ex @
stazell Al 257F wiokslsdch. HE4] 34, a4
w2 W B Ao vle) 408 Yrhsle] A}
Easa=d HH"“T Feob wi Ao ebst colony &
Apste] & F&odo) AFFR el 3 o 7] 4
dE colonyE FHA AME FA FAH S
ol &3l

MEZo| 248d &%

Kim and Hoppe(1986) ®hyell oz} Ajite] A

NU

L



Antarctica Microbial Ecosystem 201

Vol. 28, 1990

26 1 ot 4 £ L 9 sv w u 1€ (43 oo
- - - - 001 0 L9 L9 39 0 6 81 ri9
001 (114 ST 114 ¥9 0s 1L 14 L8 0 01 6L 109
16 [4 8T 144 0 S 0 0 0 0 9 14 Iss
001 0 0 Y4 88 €1 Y SL 001 €8 V6 001 oS
001 £l 08 06 v 0 9 0 0 0 0 4 8y
001 0 0 0 001 8 9¢ 001 0 0 (4 [4 Iy
— - - - 13 0 8 €1 oy L 0 Lz 9y
001 0 L 9s €l £l 0 ¢4 LS 14! 67 34 94
L9 0 0 0 0 0 0 001 - - - - 844
001 €9 001 L1 88 I 61 134 94 8 8¢S 14 8¢
- - - - 0 0 0 0 001 0 001 001 (43
oot 4! 0t 0 09 £l €S Ly 6 L 8 8 I€
9¢ 0 6 0 14 S 41 0 39 17 19 9 14
001 Ll ov 0 ¥9 14! 9¢ 9 0 v 0 0 1T
- - - - 0s 0 0 0s I I 9¢ K4 Ly
001 €1 0 6 $°0 S0 [4 ¥8 0s 0s 0 0¢ 80
(%)oot (%)t (%)s (%01 (%)8L (%)9 (%)zy (%)ES (%)o (%)001  (%)ool (%) f10
asepiuyure asepis asepis asepruiure ENJH asepis aseprurue aseprs asepIs
-s0oN[D- ¢ -0on[D -0on[D -s0on[D- ¢ -0on|H -oon[n -s0on[D- § -oon[n -0onH sayls
asealold  -[A199V-N -g -p | asedlold  -[A199V-N - -0 | aseajold -[A19OVY-N -d -0 | Sundureg
Do ¥ 0354 Do LE srmyeradura)
uoneqnou]

$8JU0J00 [Bl18]0Bq PB}Sa] [BJO] O] S8IU0J0D

B118]0Bq 9A110B Aj[BO)jeWAZUS JO BNJBA JU8DI8d "€ AqeL



202 Kim and Lee

¥ &4 a-glucosidase, B-glucosidase, N-acetyl--
glucosaminidase, protease 4 -& A Mo g =
shalch 54 F colonypol Mg 2+ &4 S48
vheb = colony & AANER sfe] HAME A
skl o).

7:1;_»_‘. ajl J'él-

ki

oo M7 B2x

King George Island®] 4] %7]%] ¢} Teniente Ju-
bany 7] ¥ dfeb kel FaookA ot i
Al A A} wjofe-el whel Tabl 20 e}
Wolch 7 kol wpi FEedoF Alate] 4 o
Eok lem® @ 37Ce %% 10°~10° CFU, 2‘3"(?-{—
10°~18* CFU, 4C3= 10°~10° CFU ®¢lell ¥ ¢
2F K Aol ‘44 v -5- W3l AR oF ¢ ek 01
e Algm AFH A i) shd = de] vfg- vhekdt
ol f w9 7Zlo® FZFxlch Yamanaka and Na-
gaw(x(1984)°ﬂ o1&k Syowa 7] * FH o] 1274 Kok
AgE 2 Bk HaAEAvbis o 1g o
10°~10" 9l o) Aiki= 15Cel A 2.7k
ofgh 7Axpal XoAlgle] 25Co 4] e Axpyct
Eag k4 ook &9 Dry
Valleysel] 41 7= 2}bgh 7 2} (Cameron ef al., 1970) %}
Hlas] ouwf oAl BoAge] Axivl s vlo
Rl A Eof elAlo] mokAdlat HxE o=
sk {704, 7FEE i, el vbE

.
& Aow Absglich

- h [=]
b gRlel SEdd Adrs dateke] W
o 25Ce] wjefiie] 4 27107 CFU/em’ soil s
7} 4 ad Malal 40,3709 A A 69

X 10° CFU/cm® soil, 25X 10 CFU/em? soil & v}e}
wieh o] 71 25C2] Habghs 100% % shols W

4C, 37C 422 2.6%, 0.09%°]t}. Ramsay(1983) |
o]5}wl Cape Bird 2% &%= 83 24417} cycle
& dsbell A 10C Abe] Wt} oo H o2 w§

&1

bt wek el Al dlabe] Forel Al
niente Jubany 7| #| (o} 2 3l L]l}
b A& g e g FHskelo)

Fasedok A Fis Alg # FH x| edab wie) Q,g,_;v]. (=85
90] L’ ale LP proteases= 4Cof| 4] =}k A2
Ak ofew 37C, 25C,

o

EL

Mol

>
-
oo
<Ol
)
2
F-
e
=
okl
o
!
gl
ey
N
AW
ol
i

| gshely E498 aropu ]
e e e

el ek Algrel A gollk

- 920, 2 4]

4C ol 4] 'm 2.5><10‘. 2.

k3l o] 3 3}

o F-¥- 2k

KOR. JOUR. MICROBIOL.

=& X=X 2171 Signy Island®] moss TFEFA]
Aol A w7 | ch(Walton, 1982). =+ uke
ol $12% Almirante Brown 7]ze] 7]4x} gl
ol Y W7 SEE 1.8~68C Wjel Fo
o)t} (Vincent, 1988).

olef o] qlF 2 7p wh& 3H7d o] Ae A ol A
MAlebe vl E o] R A I 4Ce 4] 37
C omofirdn Be 8 B 5 oode A
tFeldh el Zlojrh mredu} 25C w ool 4] 4T
Kok 30w ol FEodofAl
A 3= Morita(1975) 7F 2> Axfep f2pgk 48k
vhebui oz 9l

MEe g4gdy £H

Z F5od ok Mt tig a-glucosidase, B-glucosi-
dase, N-acetyl-B-glucosaminidase, protease®] |
o] sFAHE by Algte] ¥l &S Table 3o vhe}
Welel  a-glucosidase, B-glucosidase, ‘\"-acctyl-[ﬂ—
glucosaminidase ] o whit goFyhe winow)
of2-Tof A o 2l 5 2 & N-acetyl-B-cl uu)sdminida%e
b gkX el el whe zlog vpelofal opfefs
a-, B-glucosidase7} nl--gk “Jak-S Mol ‘}\,"L»};

gk proteasel 47k 37C, 25Ce Hl& 4C
of A 92G 52 S15-8] g vhebudu) oo 21 "'i

‘1—'

Apebd= Eokalqbatol 25C, 37Cel Al xbub gl
Alqta-Bod 58] protease gHA L) FUR
Reichardt(1988) ol 2)ab o4 7hi 4}t

7

e

cold adaptation2- wbt 4l sl e} g 0l g gt
diol globss A el A gkel 7 psvehrophilic A

A% protease”} cellulase, chitinaseol] W& xho-

e I O e e e ’i" A adaptation ¥ o]
olth. vk chitin, cellulose &} élis & 44 ol
Neabo] mAaE A Akeks Alaf O] i s e R
e oA A gARE 7] gibe] k-
2rell A AE adab EAs sl gl
ol Mgk Aol WIS F/kAlA olefdt
Q.81 F4-gkch(Reichardt, 1988).

2

218 King George % Oi A&7l 2 (gh ) of Te-

ah7 71 7H(1989K] 2800 §ob A shol F%od ok A3kl

gl v 3EE

I

5] 3 vhebtel kool wek vh g wsho} 4o

7X107, 6.9X10° CFU/em® soilx vhepylel

i

[<}
oo A 0 el g, S
A el - lzoL, 19891 % A 2 E

5L

‘ﬂ»’%:vﬂ 71 _, /l—l],r.gn:] o] Uz‘ﬂo]
|



Vol.

<l

28, 1990
57 Aele Egh
B2

Benoit, R.E. and C.L. Hall, 1970. The microbiology
of some Dry valley soils of Victoria Land, Antarcitica.
Antarctic Ecology, Vol. 2, Ed. by Holdgate, M. W,
London, Academic Press: 697-701.

Cameron, R.E., J. King and C.N. David, 1970a. Soil
microbial ecology of Wheeler Valley, Antartica. Soil
Sci., 100, 110-120.

Cameron, R.E., J. King and C.N. David, 1970b. Mi-
crobiology, ecology and microclimatology of soil sites
in Dry Valleys of Southern Victoria Land, Antarctica.
Antarctic Ecology, Vol. 2, Ed. by Holdgate, M.W.,
London, Academic Press: 702-716.

Herwig, R.P. and J.T. Staley, 1987. Chitin degrada-
tion during the austral summer Antarctica. Antarctic
Journal of the U.S., 22, 202-203.

Horowitz, N.H., R.E. Cameron and J.S. Hubbard,
1972. Microbiology of the Dry Valleys of Antarctica.
Science, 176, 242-245.

Ingham, J.D., R.E. Cameron and D.D. Lawson,
1974. Microbial abundance and thermoluminescence
of Antarctic Dry Valley soils. Soil Sci., 117, 46-57.
Kim, S.-J. and H.-G. Hoppe, 1986. Microbial extra-
cellular enzyme detection on agar plates by means of
fluorogenic methylumbelliferyl-substrates. Deuxiéme
Colloque International de Bacteriologie marine-
CNRS, Brest, IFREMER, Actes de Colloques, 3,
175-183.

10.

Antarctica Microbial Ecosystem 203

Morita, R.Y., 1975. Psychrophilic bacteria. Bacteriol.
Rev., 39, 144-167.

Ramsay, A.J., 1983. Bacterial biomass in or-
nithogenic soils of Antarctica. Polar Biology, 1,
221-225.

Reichardt, W., 1988. Impact of the antarctic benthic
fauna on the enrichment of biopolymer degrading
psychrophilic bacteria. Microb. Ecol., 15, 311-321.
Smith, R.L.L., 1985. Nutrient cycling in relation to
biological productivity in Antarctic and Sub-Antarctic
terrestrial and freshwater ecosystems. In: Ed. by Sieg-
fried, W.R., P.R. Condy and R.M. Laws, Antarctic
nutrient cycles and food webs (Proceedings of the 4th
SCAR symposium on Antarcitic biology). Springer-
Verlag, Berlin: 138-155.

Vincent, W.F., 1988. Microbial ecosystems of An-
tarctica. Cambridge University Press, Cambridge.
304.

Walton, D.W.H., 1982. The Signy Island reference
sites: XIII. Microclimate monitoring, 1972-1974, Bri-
tish Antarctic Survey Bulletin, 55, 111-126.
Yamanaka, M. and H. Kagawa, 1984. Distribution
and abundance of soil bacteria in the vicinity of Syo-
wa station in Antarctica, with special reference to ha-
pitat conditions. In: Ed. by Hoshiai, T. and M. Fuku-
chi, (Proceedings of the sixth symposium on polar bio-
logy) Memoirs of national institute of polar research
special issue No. 32 pub. by National Institute of
Polar Research: 162-168.

(Received August 20, 1990)
(Accepted August 30, 1990)





