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Physicochemical factors affecting the adsorption
of E. coli in estuarine sediments.

Geon-Hyoung Lee
Department of Biology, Kunsan National University

ABSTRACT: The higher bacterial numbers on clay than on sand were caused by different environ-
mental factors. Such factors affecting the adsorption of E. coli ATCC 11775 in the sediment as follows;
optimal pH range for the adsorption of E. coli ATCC 11775 was pH 7.5-pH 9.5. E.coli ATCC 11775
were shown maxima in the salinity of 18.75%o on sand type sediment and 12.5%, on clay type sedi-
ment. Bacteria attached better to clay typed sediment than tp sand typed sediment when organic sub-
stance was eliminated. Beef extract of 0.5%-1% concentration was found to promote the attachment of
E. coli ATCC 11775 effectively. Peptone of 0.5% was enhanced the attachment on the clay, and pep-
tone of 0.3%-5%, on the sand. E. coli ATCC 11775 was found to adsorb onto benthonite with the
highest efficiency and on celite with the lowest efficiency. Efficiency of adsorption by inorganic ions
was shown due to higher values of ion. Adsorption was achieved in the order of A3+, Ca*, Na*.
KEY WORDSUIE. coli, adsorption, estuarine sediment.
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Fig. 1. Survival of E. coli ATCC 11775 in seawater and

sediments.
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Fig. 2. Effect of temperature on percent adsorption of
E. coli ATCC 11775 to sand-type and clay-type
sediments.
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Table 1. Effect of pH in sediment environment on per-
cent adsorption of E. colit ATCC 11775.

sediment pH of sediment environment (%)
type 55 65 7.5 85 95 105

sand 48.7 420 56.2 18.0 182 ND*
clay 263 597 978 993 55,6 ND

ND*: Not determined
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Table 2. Effect of concentration of seawater on per-
cent adsorption of E. coli ATCC 11775.

sediment Concentration of seawater**(%)
type 0 25 50 75 100
sand 35.4 39.5 63.2 67.1 58.4
clay 72.9 84.8 87.0 86.4 84.1

** Initial salinity of seawater was 25%o
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off whel Falgslsl Axl Zsbslodc}, =g dg
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Aade] Tt We45 Frhdoin g, o9}
apabrb 2 2ol Abelel B2 Bl EaAjsls AT
A w25 w3 44 desorptionslz A
Ao} F=st EFowd Habgo] Zrlxle] (Mar-
shall, 1985) EAZE o4 Ale] Hxhe A=y
o] Fxol utel 7ldd oz wWale 4 9l How
A 7tzelol Ao,
Mi#e] ®&of |z R7|89 H&

w7120l HHE EXEo|Me RBAE : A
g F7olA wAEe] HEe FUsix] gond
(Gray et al,, 1968) v| &2 £ET & 2ok o=t
v F1E EE Boll oM 2A s} (Si-
ala et al,, 1974). webA B AP w A
Aol f7180] AAL HAge] 9z =7
of we} mjAEe] Fatdel g AR gich, f0)%
T HAAZ At e E, coli ATCC
117755 AFsde A AR E AF8A
ol 480% A= 14%—18.5%7]'—rﬂ54°i 5
ezt A zEchrl 14408 Folob 62947F Rt
Heleh, e} HEoME AHEEx
33.3%7} —‘?—71}5121"“4 2 o]& Habgo] 38,
59%-40, 2% 2. 4% %;ES F215ksdct (Table 3)
oleigh 7&4— 27
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Table 3. Percent adsorption of E. coli ATCC 11775 as a
function of time on sand and on clay. A) Treat-
ed with 600°C for four hours to eliminate
organic substances. B) in situ condition. %

Time

\(mm) 10 30 60 120 240 480 1440
Sedlment
type

A| sand 14.0 18.0 17.0 24.0 17.7 185 62.0

clay 3.2 33.3 385 39.7 39.3 40.2 39.9

B| sand | 244 179 183 155 255 47.5 66.6
clay | 98.9 99.3 99.0 99.0 99.8 99.6 99.5

Al 9l=te] z7]9} 1*}3 7ol 2H
& AdRAS) e o 4 AUnh(Fig. 3).
ApAteie] EIXEo|Me Mol X g
H S8 715Gl A HHES Hp
3 AlEolE 2, 72X10°cells/ml, 741?_ o= 6,
23x10°cells/mie] FAG5 B2z A3

Table 304 24 whel 7o AlEoAlE 7] 10
Foll 24,497 AE9don] 480F Felt 47,
5%, 1440¢+= 66,6%7H2 F-3=igich, wbd
HEo M= Zr)oll 08, 9%7F F2tw & 144087
7l Hzo] Fagol fAEle, f1Ee] AAH
geje] HAzolL A3 Rase Sagol
40%=2. ANt F7l1Eo] TAE wolw ¥

1067

105

cells/g dry wt.

0 20 40 60 80 100
%, Silt + Clay

Fig. 3. A relationship between grain-size and hetero-
trophic bacterial densities in the Kum river es-
tuarine sediments.
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Fig. 4. A relationship between organic matter contents
and heterotrophic bacterial densities in the Kum
river estuarine sediments.
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man, 1972, Wangersky, 1977).
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& R7] ol
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ATCC 1177581 F2beli= §-8 “=Agl9irh(Table
4. 7ol AL AbEe A 1890 Halgo
Ao} Beef Extracti 0, 19 #l7lslal S w
)100, 0.5% 714 10, 9% & F-2Hg-o] 3| Z7)g|

Mi#el B
AAE AR o HEd g Eeo)
7} ¢ { ul E. coli

ik xul Beef LXerLt 19% H7F3ldg- )
% 35,8%, 5% H7HAl 349%E Ealgol <o g|wd
Aasle] 0,597 714 ’P‘ 0 FAES wef
oh b HEY ElH el §7)8e] A7xl
Aol Al 33,3%9] Ralgs Mi&% Beef
Extract® #7H84-5 Fabgo] Zxslo] 19 H

744] 39,292 HHghe wolohrh 1 o3 54,
9%-35.8%°1 $24-2 falskslct, wels glg)
Aoz §7158 Hrlalle wl fo)%e )

o] ZAs|Rion} &
189 FEot $& 9= 98w 2

e oL /— o) o]
E AR RA

Peptone %Eoﬂ ME  MiFe gx :chw
24 Peptone2 2H7] th2 52 7919 u) F
HE gjAzzlel wet B, coli ATCC 117757}
Fas e Z25 WdsiolcH(Table 4), 2 #a
APEol M= A7bE Peptoned] E5710,5%-1%
2 ool 47,19%-49.3% % b L Hago u
ol vk el 0,5%-19%2] Peptoned # 713}

A& e 35.2%-36.0%F whe Mg ehy)
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Table 4. Effect of organic substance concentration in
sediment on percent adsorption of E. coli
ATCC 11775.

Organic sediment Concentration of Beef Extract(%)

sources type 0 01 05 1 3 5

Beef ~ sand 18.0 31.0 40.9 35.8 34.5 34.0
extract clay 33.3 375 31.4 39.2 35.8 349
Bacto- sand 18.0 159 47.1 493 235 184

Peptone clay 33.3 33.8 35.2 36.0 56.9 49.0
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s otelkAte R o]Foix glom pH
Aefoll whel obdslel 2-ske] wlgo] el
®3 & 212 Peptone E|HES} of27ix] &
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HEQ FF g Mol £t
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A EAE o] Eofolu) Al EAliEe F
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clay, Bentonite, Kaoline = Celites A3 2 3
of AeiFg Haizl e of o Yatans it
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7395 91.29%-98. 6% F-2hgo] Aeo|r} T4
dort, Celitet= 11,0%2 #2g2 Mol 713
vhe HxHgns Hdvi(Table 5). o|l9p3o]
Kaoline 5ol A1

d5E-Z trivalent

Activated clay, Bentonite,
Ba Fgaop wE e FAA
aluminum{Al**)e]l v} divalent

(Mg?*) tetravalent silicon(Si**)
oFol-zo] frol

magnesium
I
33stelo] Q7] wldow AYriElc)
{Stotzky, 1985).

of2{7}x| ¢to|22
3_7] O]_Q_,CL

| S0 ofst MiFe| &
Aol Fabg FAA A vhE 2
27b elck o B Ewl NaClelvt KClo 555
0. 1M#R] FARAIF1M Streptococet faecium)
Fato] Fx H 9 3L (Orstavik, 1977), 27} °]&%
Ca?* ol Mg? o2 = sfofdlre 25 %

Table 5. The effect of sediment types on the adsorption

of E. coli ATCC 11775. %
Type of Activated Celite Kaoline Benthonite
sediment clay 545
Organism
E. coli
. . 91.2 98.6
ATcC 11775 o0 11O

Bacterial adsorption in sediments 243
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Fig. 5. Effect of ion concentrations on the adsorption
of E. coli ATCC 11775 to sediments.
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