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Fig. 1. Map showing the sampling sites in Sunchon Bay.

A= HF

FARNEAS BAEE PVC sediment core(18YS ¢)-8-ate] 4
220 amy?HA AHFAT AFHE ASe FA HPLE W
2HkEle) HatEl FAP|E ol4-sle] AT

2354515 B4

AR SR el AFE A 54 AFTHE B
2} FLeEAZ SHRT, QI <9 FUL YA AZE
FATE 000N HSO,E 1:500.2 EF B 73] 224
olakegele] 92 Stannous-reduced molybdophosphonc blue color
o walAA 660 nmel 4] WA BEke] AESHATHS).

ZRaFERL 10500 AFEA)A 1247 AZAIF] B 144170
WA ¥ S Ssgle . fEEEE A BYRE
550°CY] A7 2l 4] 487 DA 5 2Hke 23Tt

His 2ils

Remazol Brlliant Blue RRBBR)EZ DU cellulose film
(dialysis tube, Sigma 250-7U)E litter bagoll Fof 2} FHFERE
FE25 omiT H220 emyel] 1 HEZE B=LEEE. A film
& A=AF F 035% KOH £ 2 G471 3 505 nmell 4|
FREE ZGTh] 2&-S FEIATH19).

S AY MR BEX

FZahofoh g AEE A A9l st 2087 A
a3 oF2- A5 845 T Marine Agar 2216(Difcoyd|l Aol =ds}
of 25°Col)A] 77t v o B AAAE FHERLS AlgslETT.

el 4 8#MHT

B 2l A] o] &3 HE F40 FF) o5 48
=5 9|5 AR 722 Table 14 LFERBSITH

AR o ozt AE S 5 mist TEE F 1 mMe] 7]

ATt A B4 24 131

Table 1. Enzymes and their substrates used 1 this study

Substratcs
4-Methylumbelliferyl-phosphate
4-Methyhumbelliferyl-o-D-glucoside
4-Methylumbelliferyl-B-D-glucoside
4-Methylumbelliferyl-B-D-cellobioside

Enzymes
exo-phosphatase

exo-o-glucosidase
exo-P-glucosidase

exa-cellobiohydrolase

2 (4-MUF-substrate) 250 w& A7} F dF22ofA 1413
ot ek djoksid ot ok 45 mi9] glycine buffer(1M, pH
1052 - fsle] dge 514 ¢ F A4 Lt ey
S A A5 7(spectrofluorometer: RF-1501, Shimazu Ca)=
%171 364 nm, WE 445 nmolA FAs BEY] A1 EelF
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O
b

o

Al e 2358 Boyaleks ala n|AEERE 931 9
4= SAS(Statistical Analysis System: Ver 6.11)F AR
o] Pearson W2 TR HEAIE TalSich

B Hr

B

g

038 R0l

2} AF 9] $A8918 Table 29 WERISITH 22 AddE=
i Aol glAe el Alele FARRE SR Drs
2o 5w AFo] Y Hale] Yds Ry 7 3418 2=
AFEF ol AAF We] wkilS Bylon, A (1998 14)]
2o A Hagkat gAoeed sl Tl AdiFhE et
Wk Bk SHge A, APUR 2 Folsh A Fe
, BZ0)M 46.4~53.1%0)3, AFMT 42.1~47.5%2] Tt

fr o orle

g

Table 2. Environmental factors of mud flat in Sunchon Bay

ST(C)  WC(%) PO Pmg/) OM.(%0)

Depth
(cm)

1997, 8 3007 250 489 445 0.1098 0.1086 641 691
9 250 230 504 465 0.0975 0.0945 764 721
10 197 17.7 524 462 01220 01203 737 730
11 9.0 90 493 439 00931 0.1103 561 613
1 -1.0 3.0 531 421 01870 01961 621 607
2 92 80 4467 455 0.1447 0.1380 567 491
3 137 9.0 482 458 0.1370 0.1362 322 2.65
4 280 19.0 500 475 00779 01220 500 4.52
3
&

5 20 5 20 5 20 5 20

1908,

293 21.0 463 407 0.1388 (.1284 497 450
28.0 220 3514 454 0.1381 01139 217 199
7290 220 464 453 0.1603 0.1395 358 396

“Numerals are the mean value of three sites.
*8.T., Soul temperature; W.C , Water content; O.M., Organic matter.
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Fig. 2, Mouthly variations of cellulose degradation rate of mud flat in
Sunchen Bay. The values are presented as the mean value of three
sites. Bar marks the STD.

Kor J Microbiol

40
—-upper layer
—F-botton layer
o~
T2l
g3
o
g
Egm
= L
=
55
P
a4 =
Gy 10
N M‘“
; . . : . . . . .

Ag S Oet Nov Jan Feb Mar Apr May T Jul
197 1588
Fig. 3. Monthly variations of heterotrophic bacteria of mud flat in
Sunchon Bay. The values are presented as the mean value of three
sites. Bar marks the 8TD.
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Fig, 4. Monthly vanations of phosphatase acitivity of mud flat in

Sunchon Bay. The values are presented as the mean value of three

sites. Bar marks the STD.
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Fig. 5, Monthly variations of extracellualr enzyme acitivities of mud
flat in Sunchon Bay. The values are presented as the mean value of
three sites.
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Table 3. Correlation coefficients among environmental parameters at upper layer of mud flat in Suchon Bay

Exoenzyme activity

ST PO,-P W.C. OM. CD. H.B.
Phos. o-Glu. B-Glu.
S.Ta
PO,P
W.C.
oM. —d46+*
C.D. .B05%#b
H.B. =577
Phos. T97HE HIRHEE
oGl T3k — 484%* 491 +* J75% TJT3HE
p-Glu, T S7]%* HOTH* A9gH#
Cell. 749** A18* —422% 06+ J356* BROH* JT50EE .603%*

“8.T., Soil temperature; W.C., Water content, O.M., Organic matter; C.D., Cellulose degradation, HL.B., Heterotrophic bacteria; Phos., Phosphatase;
o-Glu., o-D-glucosidase; B-Glu., B-D-glucosidase; Cell,, Cellobiohydrolase.

b 0.05 > P > 0.01, **:P < 0.01
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Table 4. Comparison of the heterotrphic bacterial number and enzyme
activities between mud flat and sea sand (Soils are sampled at June,
1998).

Mud Flat Sea Sand

Heterotrophic bacterial number 3.2x107 2.4x10*
(CFUs/ g dry soil)

Enzyme activity(nM/hr)
exo-phosphatase 1005.4 231.6
exo-0--glucosidase 38.8 20.1
exo-P-glucosidase 58.4 11.3
exo-ccllobiohydrolase 334 157
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ABSTRACT : Cellulose Degradation and Extracellular Enzymatic Activity of the Mud Flat in Sunchon
Bay

Keun Shik Baik, Ji Hyeok Choi and Chi Nam Seong*(Department of Biology, Sunchon
National University, Sunchon 540-742, Korea)

Decomposition rate of organic mattter in the mud flat of Sunchon Bay was estimated. Physicochemical
parameters, cellulose degradation rate, distribution of heterotrophic bacteria, and extracellular enzymatic
activities were measured from August 1997 to July 1998. So1l temperatures, water contents, concentration of
PQ,-P and organic maiter were —1~30°C, 42.1~53.1%, 0.0779~0.1961 mg/g and 1.99~7.64%, respectively.
Decompesition rate of cellulose film ranged from 7.7 to 100%/month, high in summer and low in winter. The
number of heterotrophic bacteria ranged from 0.87x10° to 3 6x107 CUFs/g dry seil. Enzymatic activities of
phosphatase, o-D-glucosidase, 3-D-glucosidase and cellobiohydrolase, which were measured as decom-
position rate of methylumbelliferyl{(MUF)-substrate, were 152.23~1779.80 nM/hr, 2.67~202.18 nM/hr,
5.03~258.26 nM/hr and 3.42~63.07 nM/hr, respectively. Cellulose degradation rate and extracellular extra-
cellular enzymatic activities were correlated with each other, and showed high correlation coefficiency with
soil temperature.



