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Abstract: Microorganisms play a significant role in biore-
mediation of heavy metal contaminated seawater. In this
study, we reported an effective removal of Cu and Zn in
marine envionment by using Desulfovibrio desulfuricans (D.
desulfuricans) which belong to sulfate reducing bacteria. D.
desulfuricans showed stable growth characteristics in high
salt concentration and had resistance to heavy metals. Cu and
Zn was removed not only by physical adsorption on the sur-
face of bacteria but also by precipitation reaction of microbial
metabolism by D. desulfuricans in seawater. In case of differ-
ent heavy metal concentration, Cu was effectively removed
85% at 25 ppm and 60% at 50 ppm and Zn was effectively
removed 54% at 50 ppm and 46% at 200 ppm, respectively.
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1. INTRODUCTION
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Fig. 1. Sulfate reduction mechanism by sulfate reducing bacteria.
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2. MATERIALS AND METHOD

2 L ZAd@ 4] W

H Ao A= SAFE LA E D, desulfuricans (KCTC
5768)5 A&kl o 2 A xE e o S AA )]
A& D DA AlA ARSIt Al Bl A (Desulfovibrio
Hj 2])= K,HPO, 0.5 g/L, NH,Cl 1 g/L, Resazurin 1 mg/L,
Yeast extract 1 g/L, ‘DL’-sodium lactate 2 g/L, Na,SO, 1 g/L,

MgSO,7H,0 2 g/L, CaCl,-2H,0 0.1 g/L, Sodium thioglycolate
0.1 g/, FeSO,7H,0 0.5 g/L A2 A|Z35}% ) AzH
A= Ny7FA R X 8hsto] §-& AbaE F gt Al A skl
121°Cof| A 1557F Bt 5Fo] AHE-5FG10. 1 37°Cof A vl &F5F
Aot o] TS Zarste] A AlZF A o] 5t Hl
Fstel Hrho] 44 A o] EEeLES B8 A7 F A3
At 9 o]u]R|+= Scanning Electron Microscope (AURI-
GA, Carl Zeiss, Germany)E ©|-8-5}0] 243}l c}.

22. 38R 2 4F L FF& U

<=3+ o A D. desulfuricans 2] %87 ]-‘g*é L dolH 7| 9
A QlFA o7 42 NaCl 24 g/L, MgSO,-7H,0 12 g/L,
CaCl,2H,0 1 g/L, KCL 0.75 g/L, NaNO; 0.04 g/L, K,HPO,
0.001 g/L, tris-[hydroxymethyl]-aminomethane 1 g/L, Na,EDTA
12 mg/L, ZnSO,7H,0 2 mg, NaMoO,2H,0 1 mg/L, FeCl;:
6H,0 0.5 mg/L, MnCl-4H,0 0.2 mg/L, CoCl,6H,O 2 ug/L,
CuSO45H,0 2ug/L, Thamine Hydrochloride 300 ug/L, p-
animo benzoate 20 ug/L, Calcium pentothenate 10 ug/L, Cya-
nocobalamin 4 ug/L, Yeast extract 10 g/Le] A S &2 A %3}
%t} [14]. 1 M HCIZ | M NaOHEZ 0| -&5}0] 2% pHEZ 72
WgE NbAR A|eksle] 82 Aag A d A7 5
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Hatsko] ARESHTE B A] W2 9] & =+= 600 nmoj A] %’
SH T (optical density, OD)E ©]-8-3}o] 243} 21, OD
Zk &4 UV-visible spectrophotometer (Libra S11, Bioch-
rom, UK)E AR-&-5F31H
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4 217 50 pomol | 5345 912 52 5 149
= 7IELR TS A AR TS5 s Al
7l AL Cu®f 4-9-+= 25 ppmt 50 ppm, Zn= 50 ppm}

200 ppm 22t 2744 s = SHQITh 19,2, 49, 7Y, 149
JAER Fa& AAeS SRR £42 ICP-MS
(Varian 820-MS, Varian, Australia)& ©]-8-3} it}

3. RESULTS AND DISCUSSION
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Fig. 2. SEM images for morphology of D. desulfuricans (scale bar
is 2 um).

OIUfl OF 2~3 um2| Z o]} oF 0.5 pm = 8] £-Z Zh= vl

S dhe| glot S o = ST} D. desulfuricans= /370l 24
Skl Desulfovibrio ¥ Z| o] A ©F 40/\17J R B s e
O BAAAE €& 4 8len I 5 HYEHA A H= AL
2 melth Tehi} 2 o] 2o 9 g4t ofd
ol A1 &) S H7] f18f Als =] A (sal)yE 35 2
UGS A2Vt AL 11 7 ol A D. desulfuricansE Bl 3t
A} Fig. 304 B i wpe} Zro] 7] Y4 &%=7} Faxst
= o] 2o7] SPAT D. desulfiricanse] A% 4
wrare] Zoje] Ao wekaka oF 1004 7ko] Ay Fof
ol w ) o Z7hat AL Belsalry.

Zhou = [15]-4 AL Aalef Qs D. desulfurzcansﬂl} z
2 AL S U 9] 3t =91 Desulfovibrio vulgaris® 73
o+ A% ﬂﬁoﬂ Hol S A H 9] FHA tli?ioﬂ
WS WA E=v ofv] il Y] WE ol lactate] &
_/':
'

3

d

FAAY W, §71889 F3, AU $54, e

o] &9 At S& TG LA . o] 2 Qs

1.5 1

1.0 1

Abs 600nm

—@— Desulfovibrio BYA|

0.5 O oizHtiE
0.0 : : : ‘ :
0 20 40 60 80 100
Time(hr)

Fig. 3. Growth curve of D. desulfuricans in marine environment.
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Fig. 4. Relative bacterial biomass variation of D. desulfuricans in
artificial seawater with Cu(Il) and Zn(II).
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Fig. 5. Sulfate effect in heavy metal removal by D. desulfuricans.
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Fig. 6. Heavy metal removal by D. desulfuricans at different con-
centration of (a) Cu and (b) Zn.

ST} Zn9] A9 2710 AA R BEA Z7H AFS
B9lom 19 2 50 ppm} 200 ppmol A ZH2F 51%, 40%2] A
Aee Hlon 14 ol o] B} oFft F7F5t 54%, 46%
9] A AL YeEHTH (Fig. 6(a), 6(b)). Jalali®} Azabou 5 [20,
2119} AA-Eoll A= Cu® =7} 150 mg/L7} 235k SHik
et t o] Cu A A T o] Hadhs Aoz Yet e, Zn
O] 749 50 mg/Lol 9] FEo M= s o thE FaS AA
&9 2po]7F A YEhHA] oh= A o= Holu 150 mg/L 5
T oo 2o = Zn7t H AA A gethe A0E R
ok & Ao A& o] &} H]S=3t HaFE Kol Znd] ¢
200 mg/Le] XA % 40% A= A7 7153t A=
Uebiet,

4. CONCLUSION

SALA S 0] §F 2291 D. desulfuricans S 0]-8-31o] 3|4
o 42| Cu2t Zne] A|Ao| #gt A5 X3ttt D. desul-
Sfuricansol] 2| X 3}E Disulfovibrio Wl X| £} Q1 FH}GHE2] v} %]
oA S vaFozA QlFutGHE 9| HiA| o A = Di-
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