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ABSTRACT

A strain (designated SK31) which produces an excellent adsoiption substance was
isolated from soil samples and identified as Bacillus species. Thie major adsorption
substance (biosorbent SK31) produced by Bacillus sp. SK31 was purified by ethanol
precipitation and lcétylpyridinium (CPC) precipitation. The adsorption charactics of zinc
and lead ions on bioadsorbent SK31 were investigated. The equilibrium isotherms showed
that bioadsorbent SK31 took up zinc and lead from aqueous solutions to the extent of
about 52 mg/g and 112 mg/g. respectively. The culture conditions at the flask level of
Bacillus sp. SK31 were investigated for th= production of polysaccharide bioadsorbent,
SK31. The optimum pH and temperature for sorbent productior. were 7.5 and 30T,
respectively. The important carbon and i...rogen sources for sorben!. formation were
glucose and ammonium nitrate, respectively. in the optimized medium, sorbent production
was improved three folds in comparison with the basal medium. In the jar fermenter, the
highest sorbent production was obtained at 60 h cultivation time and the amount of
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biosorbent SK31 at that time was 9.2 g/ .
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Zn(1)= Pb(l)&5e] 85c12&

TAREAA SK31& ol&sld Fad 33
AAEITh 7]
£ FHAE
stirrer(PMC industries Inc..
ate] S 2] Y] A3t Bk mwt
SHA VAR REgo] Bd AEFHA =
GF/C filter(47 mm ¢ circles, Whatman Co.,
U.S.A)E AHE3td AAS & Anas
atomic-adsorption spectrophotometry(Smith-
Hieftje. SH4000, U.S.A.)& o]&3le] F&o]e
o] AFFEE AR A4e] FEole
EareEe who 7)o F4:0] 29 w9l HEHd &

H 1T ¢ O =
9l B AR oo =rgA Figen &
stere ojfalol 2As AL,
V=)
M
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M : Biomass (dry weight. g)

: Volume of metal solution

C : Initial concentration of metal ion (mg/
L)
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Table 1. Biochemical and Physiological
Characteristics of Strain SK31

Characteristic

Result

Gram staining
Endospore
Shape
Cell size
Motility
Catalase
Oxidase
O/F test
Voges-Proskauer test
Indole reduction
Nitrate reduction
Growth at 2.0% NaCl
Growth at 5.0% Na()
Growth at 7.0% NaCl
Growth at 5C
Growth at 10C
Growth at 30C
Growth at 40C
Growth at 50°C
Carbohydrates. acid from :
Glucose
Xylose
Arabinose
Mannitol
Sucrose
Galactose
Growth at pH 3.0
Growth at pH 7.0
Starch hydrolysis
Casein hydrolysis
Gelatin hydrolysis
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Fig. 1. Removal efficiency of Zn( [ ) and
Pb( [ ) according to initial pH.
The rection was done for 60 min at
room temperature (200 rpm). Initial
pH was controlled with 1.0 N HNO3
and 1.0 N NaOH. Symbols : (O)Zn
(1) (®)Pb(]).
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Time (min)

Fig. 2. Adsoption capacity of Zn{ [ ) and
Pb( I ) on the reaction time.
The rection was done at room
temperature (200 rpm). Symbols : (O)
Zo( 1) (@) Pb( I ).
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Fig. 3. Equilibrium sorption isotherms of
Zn( I ) and Pb( I ) by biosorbent
SK31.
The rection was done for 90 min at
room temperature (200 rpm).
Symbols : (O)Zn(] ), (@) Pb(] ).
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Carbon sources

Fig. 4. Effect of carbon sources on biosorbent
production and cell growth.
Cells were incubated with shaking at
307 for 3 d in the culture medium
containing 20 g/ I of each carbon
source. Initial pH was adjusted to 7.5
with 1.0 N NaOH solution. Lanes : (1)
Gluconate, (2) Soluble starch, (3)
Fructose, (4) Inositol, (5) Maltose, (6)
Dextrin, (7) Sucrose, (8) Glucose, (9)
Lactose, (10) Xylose, (11) Galactose.
Symbols : () cell concentration, (B)

biosorbent concentration.
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Fig. 5. Effect of inorganic nitrogen sources on
biosorbent production and cell growth.
Cells were incubated with shaking at
30C for 3 d in the culture medium
containing 1.0 g/ I of each inorganic
nitrogen source. Initial pH was
adjusted to 7.5 with 1.0 N NaOH

(1) None, (2)

Ammonium sulfate, (3) Ammonium

solution. Lanes :

nitrate, (4) Ammonium phosphate, (5}
Ammonium citrate, (6) Sodium citrate.
Symbols : (B3) cell concentration, (B)

biosorbent concentration.
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Fig. 6. Time course of the biosorbent SK31 in
the jar fermentor.
The cultures were performed with a
working volume of 5.0 |, stirred at
200~800 rpm, the pH was maintained
at 7.5. Aeration was maintained at a
rate of 1.0 vvm. Cells were incubated
at 30°C for 100 h in the optimized

(QO) cell

concentration, (@) apparent viscosity,

medium. Symbols :

() residual glucose, (A ) biosorbent

concentration.

K,HPO, 1.5 g/ 1,
TH,O 0.2 g/ 1,

KIL,PO, 0.2 g/1. MaSO,
MnSO, 4~5H,0 0.1 g/,
CaCO, 0.3 g/ !, yeast extract 0.3 g/! %
tryprone 0.3 g/ 1)°14<] AL 7
ZajAA B} oF 3} s on, dAFS
oF 2F = FUkskch

F123

3.4.7 Jar fermentorollA{o] S&kK| AL
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Journal of KoSES Vol.4. No.2 23-43 1999



42 A8 E-

& 60 Azt Hzme] FHED AMYS B
(Fig. 6). Shu %' Xanthomonas
compestriss ©]43% xanthan®| Aite] A
T 7158 Al FRA7IMA] ASdde B
19} vl FAEE Aol dAFE e @
A Z7ksk= 311.9. Eoir;]. gl EEz o] A
I wgzde] Axe 2 ¥EE JUiEUen,
Hjek 50417t o]% REl= glucose’t A azH
AL, vl TOAIZE o] FHE = LR ujoklo
dead volume ¥ channelling &/Je] L8l
o}, olm wieFale] = 60,000 centipoise(cp)
7R meEkon, FEA MRS 9.2 g/
o},

o]A}to] E#%TH Bacillus sp. SK31°] 434

Ff

she WEENA SK319 A% ARaged, of
ﬂaﬂhﬁi~4Ta4uL AAl 7t gle
AEDEA FHAAEA £ Z4F Sl g
e Asow gl AA A5ATR 2%
A7 Fwol gedvkd 4EEAARA Mg 7
$40] Evhm shalch
4.8 E
1 nAE S ABEAAY LS A5 A
25E EF 1304F9 F A QoRF
7Pt E350] dojydt FF SK31& A3}
t}
SK31¢) FeNsra. wjeyets, Aejet

ZAWE 23 Bacillus 22 3
TF SK31< Bacillus 4 SK312 @

e e
do W

_O'L
3
o

~o :

ol @ & Mz 32 ofy X
) AU
&Y

3. Bacillus 4 SK3l1°l ejsldq Aitd &3
(BEEFAA SK31)2 ethanol A =
cetylpyridinium(CPC) A& Esldd A3
et

4. FEE

24 SK31& ol gsto] ofdzt g ole

Journal of KoSES Vol.4. No.2 33~43. 1999

¥z

o] FAFS AV 43 47} 52 mg/gH 112
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5. Bacillus & SK31 #F71 $2AZ Jaksr]
A HAMARAZL 1 F glucose 20 g,
NHNO; 0.5 g, K,;HPO, 1.5 g, KHPO,
0.2 g, MgSO, TH,0 0.2 g, MnSO,
4~5H20 0.1 g, CaCO; 0.3 g, yeast
extract 0.3 g, tryprone 0.3 g°1% o} #F
IFeEE 30cHer, 34 pHe 7.581
2 C/NHlE 400]%ih.
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