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Heavy Metal Adsorption Capacity of Zoogloea ramigera 115 and Zoogloea ramigera 115SLR.
Lee, Han-Ki, Woo-Chul Bae, Wook Jin, Wook-Jin Jung', Sam-Pin Lee¢’ and Byeong-Chul Jeong
*, Department of Biological Sclence, 'Department of Chemical Engineering, Myong-Ji Univ-
ersity, Yongin 449-728, Korea, *Department of Food Science and Technology, Keimyung Univ-
ersity, Taegu 704-701, Korea -~ Heavy metal removal by Z. ramigera 115 and soluble slime polymer
producing mutant Z. ramigera 115SLR was investigated. Both strains showed similar tolerance against
Cd*, Co*, Cu®, Ni* and Fe™. When cells were cultivated in the presence of 500 ppm Cd*, the mu-
tant strain removed 1.5 fold more metal than the wild type did at same biomass. Metal adsorption
capacities were in the order of Z. ramigera 115SLR polymer>Z. ramigera 115 polymer>Z. ramigera
115 cell >Z. ramigera 115SLR cell. The optimum pH for metal adsorption was 7.5. Langmuir and
Freundlich isotherms indicated that Omax and 1/n of Z. ramigera 115SLR polymer were 164.2 mg Cd*
/g dw and 0.496, respectively. These results showed that the polymer of Z. ramigera 115SLR could

be used as an effective metal adsorbate
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&4 ¥R 2% Tryptic Soy Broth(Difco Co.)& |43}
RIL Z. ramigera 115SLRY] 7-$- rifampicin(FE =
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Z. ramigera 1152} Z. ramigera 115SLRel| tH& 34
AR N FE SAAAZH(Table 1) 55 F<oll tiste]
Z Apo] & Ho]A] efo}r Cd** 750 ppm, Co** 750 ppm,
Cu®* 500 ppm, Ni** 1250 ppm 22 FL3}A Jebydw
Fe**oll tfaiut Z. ramigera 1155 1000 ppm, Z. ra-
migera 115SLR- 750 ppm2-2 el
Fa5e] A ¢ QAR FF5e] AV
sl x|l Ao A2 (Fig. 1)& vlagt A3 Z ramigera
115SLR®} Z. ramigera 11501 192A17}l 22 ODgy©]
2.44%} 4152 ebA Zo ramigera 1150 Bl @
ok #AE Akl Cd™ 500 ppmE 247+ FH7)3E
73-% Z. ramigera 115SLRe] 1.17, Z. ramigera 1159]
0.98%, Co** 500 ppm®] 73-%- Z+z+ 1.08, 0.62% vteh}
Al F&o] 22 AH7le ulet Hdf ko] HolA| L A
AEET #AE] meixle Al et o] 7 FF
o] Fol o AANAAE-S ARt AAR.
E3| Cd*e] 73 5] FAlgkd st Z ramigera
115SLR7} 352 ppm< A|As}e] Z. ramigera 1152} 273
ppmXt} EF2 AASE Bk
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T8 FF5 FEAEAE Fdsbr] Yk cell#t po-
lymerE #e8l3te] 27t 3% A58 AR A
(Table 2) =% WE Z ramigera 115SLR polymer<}

Table 1. Minimal inhibitory concentration (MIC) of various
metals on the cell growth of Z. ramigera 115 and Z. ramigera
115SLR

Strai MIC (mg/l)
»lram

C d2+ C02+ Cu2+ Ni2+ FeZ+
Z. ramigera 115 750 750 500 1250 1000
Z. ramigera 115SLR 750 750 500 1250 750
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Fig. 1. Cell growth and metal removal of Z. ramigera.
Z. ramigera 115(@®: OD, O: metal concentration)

Z. ramigera 115SLR(W¥: OD, V: metal concentration)
{a) No metal, (b) Cd** 500 ppm, (c) Co™ 500 ppm.

Table 2. Metal adsorption by cell and polymer

100*

q  (mg metal adsorbed/
g dry biomass)

C d2+ C02+ Zn2+
Z. ramigera 115 cell 19.06 9.83 28.01
Z. ramigera 115 polymer 5758 144 39.67
Z. ramigera 115SLR cell 11.66 6.64 10.58
Z. ramigera 115SLR polymer 76.82 19.04 67.23

*Initial metal concentration of the reaction mixture was 100 ppm.
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Fig. 2. The Effect of reaction pH on metal adsorption.
Z. ramigera 115(®: celi, O: polymer)

Z. ramigera 115SLR(W¥: cell, VV: polymer)

(a) Cd™, (b) Co™, (c) Zn™.

o 32 9 Z ramigera 115 cell® Z. ramigera
115SLR cell?- 10(mg/g dw)3€ X&3} J4e 1
o] olate] FAtae] St AAER] Wttt Co?ell o)
A 242k Cd* F2est vlwsbd 1/4 A2 3 By
A1 Cd** AA o] E&H A2 eyt 27] Co**

2 Z7bel w2 FaEE Sl 3R] ol Z ramigera
IISSLR polymer+ 34(mg/g dw), Z. ramigera 115
polymer7} 20(mg/g dw)ellA Fc}. Zn®*oll i+
Z. ramigera 115SLR polymer+ 66(mg/g dw), Z
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Fig. 3. Metal adsorption isotherms.

Z. ramigera 115(@: cell, O: polymer)

Z. ramigera 115SLR(¥: cell, VV: polymer)

(@) Cd¥, (b) Co™, (c) Zn™

C.,: Final concentration of metal in the sotution.

ramigera 115 polymer¥ 33(mg/g dw)olA &t Z
ramigera 115 capsule ©lF41x S(BET)¥ J3%
4L PFAsln fEFFes R131E e} Ax
9} polymers #2213k o A A= 2=z Ly %
E2A8 o) FolM Z ramigera 115SLRY cell® po-
lymer AHAlE D5F39E viebila, =3 84 po-
lymerg A4bsHs EA1E 27) wlE-o) polymer®) ¥
7} Sol3le] djFAALA) Helabade] AgA el A
o 7o datglc),
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Table 3. Freundlich and Langmuir constants for various me-
tal adsorption by Z. ramigera 115 and Z. ramigera 115SLR

C d2+ C02+ 7. n2+

im 0327 0473
Freundlich K 0.654 0.119
Z. ramigera 0954 0972
115 cell b 0.047  0.022
Langmuir Qmax 25.000 17.211
r 0.997 0994
i/ 0479 0710  0.398
Freundlich X 0918 -0.194 0.720
Z. ramigera 0948 0966  0.830
115 polymer b 0051 0011 0011
Langmuir Qmax 78.740 30.674 58.823
r 0958 0958 0971
1m 0619 0456
Freundlich K  -0.197 -0.126
Z. ramigera £ 0943 0.948
115S1R cell b 0.010  0.023
Langmuir Qmax 22.123 8802
r 0.982  0.940
1Yn 0496 0598 0491
Z. ramigera Freundlich K 1.166 0.194 0.851
115SLR 089 0915 0815
polymer b 0.044 0027 0015
Langmuir Qmax 164.203 29.940 125.140
£ 0992 0823 0968

: Correlation coefficient.

Freundlich F35-24) 0 2 2E] 1/n2 ol 0.1~0.5

Apele] glofok FFE] Tl 2 JFL VA Y F

< FaAlzkn 1(1] H9 e 2 A e Freund-
lich F25-24 BAZ43(Table 3) Z ramigera 115
SLR polymer®} Z. ramigera 115 polymer7} Cd* ol o
ahod Zkz} 0.496, 0.4792 odel hsled 0.491, 0.398%
vehtx FAARA A E3FA T Langmuir F35-24
o] A7(Table 3) o] FF% FAH(Qua) Cd¥ ol o
3ty Z. vamigera 115SLR polymer?} Z. ramigera 115
polymere ZH7h 164.2 mg/g, 78.7 mg/gR ol &<
Z]al Duolite GT-732] 67 mg/g, Amberlite IRA-400%]
56 mg/g[8]1Ht} & & el o Zn™oll 3o 125.
1 mg/g, 58.8 mg/g Hrebt=dl Wksled Z ramigera 115
cell, Z. ramigera 1158LR cell-> 5579 35 dl
atel 2 & vehldlwm Co*'ell dAsxE polymer,
cell 25 30 mg/go]3he] W2 o F2eks Vel
A Z. ramigera 1155 JEFZAR o]8slzn gl
v 3lg) foldla T3S FEeel & Z ramigera
115SLR polymerE A EFAA 2 o) 43l % AA
o] e} E3pHYU AR CAtsw, o)X vhokgt w4
7)ES A3 Ug1e AR AAbA 255 AA
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gera 115SLR®] 3% AASE vlzsigdcl 3<%
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