3B EBI 123 H1X (2003) pp.35~44

Assessment of Bacterial Abundance and Activities in Sediment of
Daecheong Dam Reservoir
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Abstract

Bacterial activities of dam reservoir sediments were assessed using the methods of viable
counts, ATP contents, dehydrogenase activity, and oxygen consumption. Viable heterotrophs in
collected sediments were observed in the range of 10°~101° CFU/ g dry wt. sediment. All
assessed methods showed high activities in sediment samples collected from near dam site. In
addition, bacteria increase in sediments amended with cellulose, starch, lipid, and protein
compounds. Various ranges of antibiotics and heavy metals resistance bacteria were also
detected, especially, 10~100 times less numbers of Cd resistance bacteria were observed
compared with those of Pb and Cr. In general, antibiotics resistance groups were in the range of
10"1~10" times of control.
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Fig. 1. Map for sample collection sites in
Daecheong Dam Reservoir.
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Table 1. Physicochemical characteristics of collected sediments.
il particl
Sites pH Organic cont. (%) Soi par'ac es(%)
sand silt clay
Janggye 6.6 47~69 26 £2 42+ 2 38+3
Hoenam 64 6.3~6.6 242 37+ 1 41 £2
Dam 64 73~75 24+3 43 £2 33+£2
A hiE AAE), 3 (B2 3Ed oA methanol@ 58 3]4)8le] 485nmell A Z4 31
Z), "W (L 99 g -< A4 A ATP 4L HAE 5go 01% sodium
. 7. bR E B3 AFSATh EH e e pyrophosphate 47.5mi¢} glass beadS A7} F 205
S ARADLE thef s~ojdolm, o) $AE 2 EFF AL 027 FAN F EY Iml
A90l wel Aolshvt AR 10~20m, SH+ ol 05% Trichloroacetic acid (TCA)E 200ul 7}
20~40m, Y¢S 50m A =0t} ﬂﬂ”—c'— 2002 3}1 vortex @ \3]-% 800ul2] Tris-acetate

7)o AAsGo HHBo
9% Ak A5, 1B DR de At x
A ZAEIL, pH 2 IAHLEE F3G 2ol 7}
S19AcH(Table 1),

r\r

dtef2|of =& ot

]

o

HHEWS FHIY Ads midATRHeE
fs) HAE AREE 0.1% sodium
pyrophosphate o] @A 222 845t R2A
(DIFCO, Becton Dickinson and Co,, MD, USA) ¥
Ao 01ml B & T 30CoA] 587F wj <k
3t F4E cdonyE ATtk 7o A
W) 3l7] 93l cycloheximide 40mg/IE 313 HIA]
ZA Al A7rsAh AF HAE A A2 9
HElole] SRS 2437 98 HEANS

I3l gl era WEE

F oA

AES AZAA 329 5]@%01]
carbonate & ¥& jr 2,3,5-Triphenyltetrazolium
(TTC)% 1.3ml, =/FFE 325ml Y3 vortex 3+

2 37ColA 24X 7HECH wikslAth wk &
3]

0.03g calcium

20mu methand g Y3 20850t =835 sl
oS AAEF3 3 (3000rpm, 10min), AH5o-S

(pH=775)5 T4 F thA] vortex st3ich &4
S o #35ke] (pore size : 0.45um) 100ulE- test tube
o] ¥& 3 Enlitten ATP Assay System kit
WI, USA) o AHg¥ol wat
Luminometer 20/20 (Turner Design, USA)S. 2 =
Astach &= =A7] (B1-1000 Electrolytic
Respirometer, Bioscience, Inc, USA) & ©]4-3}¢]
A5
sedlment)*g ]

(Promega Co.,

2 -3 §§ak (Al

2 AP AHRY RI1BHRL AR A
W a) Balss

el xﬂ e Carboxymethyloe]lulose(CMC) 3F1)) 2
(CMC 5g, MgSOy 2g, CaCl, 05g, KCl 1g, FeSO,
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1mg, peptone 5g, agar 15~20g, =75 1L)°l 34
AEE =THEsI 30C wigrlollA 397 Hl
k8 ¥ 05% congo Red 898 A3l F9]0]
FRUHE st dATE Agsidh A8 &
FEA AR FHete dANA
(peptone 10g, CaCl, 05g, MgCl, 5g, MgSO, 2g,
KCl 1g, FeSO, 1mg, starch 5g, agar 15~20g, =¥
 1L)d 34 /\]E‘E SFste] 30C vl
oA 3U7F wieksl 3 Gram’s lodine £9H2 2]
&t coonyF 9ol FHUE Fdek= A AF
stk AR A #S Tween 802 &3+
= A8 A] (peptone 10g, CaCl, 0.1g, Tween 80
90ml) o] 8] 4] ol 2
THFst] 30C viF7IoA 3L7F viF
colonyF¢loll BFH 3 ARA 7 Yebd Ae
3t tH(Cowan, 1974). &2 B Al 7S gelatin
S 53l B A (beef extract 3g, peptone 5g,
gelatin bg, agar 15~20g =74 1) A A m
2 T3dEs & 30CH| %) oﬂ/\{ 347+ wjekst
o] 1% tannic acid £9< AL W colonyF4]
o ¥4%8 3ng Z2BAE ATttt

w3 54 flE 7_47}01] W2 ATP o ®
stE &3] ¢l8l HAEA CMC, Tween 80,
gelatin Z} Stal’ch% ¥z} 2% (W/V) =2 F9

10ml, agar 15~20g, =HF5 9

o & o
2 o M1

4. 335 o BUH Y MF AL

A HAE FF5 WAdAFE A6 9
3 Cd 0.ImM/(11.2ppm), 0.2mM (22.5ppm), Cr
0.1mM (5.1ppm), 0.2mM(10.4ppm), Pb 0.1mM
(20.7ppm), 02mM (414ppm)7F F7HE RyA 118
Ao HA=E EEste] 30C, 397 g &
FAE cdonyE AlFstsich A WM E E
EE AFJHEER ¥}

(50mg/l), tetracycline(15mg/l) ¥} chloroamphenicol

Q& kanamycin

(2omg/D& H7FE RoA A FIA HA= AR

£ HEste 30C, 397 wiekst 3 P colony
£ AFss?

m. 23 ¢ 2%
1. ™3 X|HY o|ME 28 Ho|

*Fé}fﬂ %7}‘6}M P.
317 HAEdE ALz 56x10'~15x10°
CFU/g dry wt. H91¢] &G Fdol AR
on, 0}2471011‘—:— 7 B il% of wlal ek Als
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Table 2. Heterotrophic bacterial populations in collected sediments.

Sites July August
(X 10°CFU/g dry wt. sediment) | (X 106CFU/g dry wt. sediment)
Janggye 326 (1.7)* 1290 (3.2)
Hoenam 56 (1.2) 159 (90)
Dam Site 15400 (2030) 2030 (1.79)

* Values in parentheses indicate standard deviation on three

replicate sediment samples
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Fig. 2. Dehydrogenase activities in sediments collected from different locations.
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Fig. 3. Comparison of ATP concentrations in sediments.
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Fig. 4. Profiles of accumulated oxygen consumption by microbial activities in sediments.

ATP) 9A] 32(249 ng ATP)ET} =& ATP
ko] ZAME QT 89 AR HA] 793 o] |
A £.(46.10), AA(42.39) T8 32 (35.76 ng
ATP/gds)®) M2 ZAE A AW 1%
(muds)oll X =2 ATP &3S #2d & =
B9 ol v & A|g Zhe] tigt A7) Apol=
AA T o] 74 =A, T ZAI9F 3]
AR ZAE AT

AME vAE 245 HAE 550
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2. 53 7712 Tofl { HEMT 2 Z=A

HHEW 54 f71EA R4 A, A,
Aol tigk EAF LS
A 45x10° CFU/g W92 EAsh= Ao
ALE QT AR e SR TE +H A
AW RExvb gost WAz AR oY, diAl
Ao 7 AWREaf o (lipolytics) w327F B L&l
Hlal) =4 AL, AAA A 2 #F
1‘%27} Z/\}% Adwalt 5 (amylolytics) & A
HA]

)=}

=]
OO];L

T thk SHAIA U Aol sl ZAls
A HA7teA &L dz H4E oﬂ~ 558 X
10'~154x 10" CFU/g dry wt. "31591 TE59Y
Aol #ZHAJL, H7IE T
WANFS e 10°~10° CFU/g dry wt. 3%

e

Table 3. Population ranges of specific bacterial groups in

sediments.
(Unit: x 10° CFU/g dry wt.)
Bacteria Janggye Hoenam Dam
Cellulolytics 1~141* 2~10 2~1999
Lipolytics 1~150 6~56 4~4510
Proteolytics 2~17 8~52 24~3360
Amylolytics 2~24 3~52 1~22

* Ranges of specific bacterial groups in reservoir sediments

Table 4. Population ranges of antibiotic resistant bacterial
numbers in sediments.

Zte A2 ZAMEHATH(Table 4). Y& 574
X AL 93t 2o

10' CFU ¥¥3ths Bt k2 ZARE 44
Al srol dig F7E A W4T £ X
=3 E?ﬂ, Kanamycin WA #©] Tetracycline=Z}
Chloroamphinicalol] th & WA} vl W sle] 2
A Txdves S ¢ 7 AAT (06X
10'~970x10* CFU/g). Kanamycin®] A< 2
ol A (TH) H W HAE Bl A
(&) A= oF 108 Wol EAldte AR
ZAME R om 3d Wk HA = A v
3 9] Kanamycin WA o] ZAFE AT
Chloroamphenicol WAAl @ £¥+ thEE2] A5
o glolx AN vE F FAA WA T +H

o FIAER P/} BAEAT 29 FEu
LHBAL 3T £ 901 099 494
Q) AR HEAA BhE Aol W) ES B4
A WA 7o) FEI ZAET

PAA WA RIS A, Ao 2
g FEd 9F FFE W7 2PE 4R
AN HA R BAHOE ¥ FEATL U

AOZ ZAERUTE ZAMES] 3 TEE oA
Cdell thk WAFo] P Crol

ek 10~100078 % A7 Fxdhe= Aow ye
WTH Table 5). o]8 gt A= Cdoll o

9 BA U7 RO }\]__‘r—_‘«'gh;], Z=g& =4

2 AEZ 9 0H4ZFSE 35 wek Aozt
ot Cde 53] Pbel H]sz =40 =2 5
o2 d#A A (Bitton et al, 1994).

Table 5. Population ranges of heavy metal resistant bacterial
groups in sediments.

Sites Numbers with following antibiotics( X 10*CFU/g dry wt,) Sites Numbers with following heavy metals(x 10°CFU/g dry wt)
Kanamycin | Tetracycline |Chloroamphenicol Cd Pb Cr
Janggye 1.5~9.7 2.4~1440 30~15.6 Janggye 05~114 201~323 0.6~462
Hoenam 0.6~6.1 1.6~19 2.5~74 Hoenam 0.1~1.1 48.5~112 0.1~569
Dam 0.8~2.8 3.8~96.0 8.0~11.0 Dam 0.5~2.5 1.6~112 0.3~163
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Table 6. Increase of heterotrophs as a result of assimilation of amended specific organics

Increase of heterotrophs (X 10'° CFU/g dry wt. sediment)

Conditions
Janggye Hoenam Dam
Initial 0.03~0.13 0.006~0.02 02~1.5
no organic added Incubated 11~17 6~05 2~3
CMC 17~1440 9~94 3~8
Tween80 258~987 2~86 3~237
organic added Gelatin 1840~1960 3~250 4~35
Starch 4~404 2~9 373~1940

Ranging values present minimum and maximum cell numbers from six samples collected during summer time (July and August).

ATP (ng/g sediment)
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Fig. 5. Changes of ATP contents in organic amended sediments.
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