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Abstract— The use of metal ions was studied for the efficient sedimentation of phenolic precipitates which were formed
by peroxidase and H.O. in aqueous solutions. Over 80 "% of phenol was removed from aqueous solutions by enzyme reac-
tions using peroxidase and H,O. followed by centrifugation. Adding metal ions, Al™, Fe™, Fe", Cu™ to a solution containing
phenolic precipitates increased the sedimentation cfficiency of the phenolic precipitates. The use of Fe™ ion over 0.1 mM
was most effective for the sedimentation of the phenolic precipitates.
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Scheme 1. Peroxidase catalyzed oxidation of phenols and subsequent
formation and precipitation of phenolic polymers in aque-
ous solutions.
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Fig. 1. Removal of phenol by HRP and H,0); in aqueous solutions
of different pH values.
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Fig. 2. Effects of the amount of HRP used on the removal of phenol.
The initial concentration of phenol was 1 mM(®) or SmM
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{m). The straight line in the figure was obtained by a least
square fit of the experimental data.
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Fig. 3. Effects of metal ions on the sedimentation of phenolic pre-
cipitates in aqueous solutions of different pH values. Metals
ions are AI"(0), Fe*(m), Fe'*(A), and Cu™(®).
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Fig. 4. Effects of the metal ion concentrations on the sedimentation
of phenolic precipitates. Metals ions are AI"(0), Fe''(m), Fe'
(), and Cu*'(®). Data are the averages of triplicated meas-

urements.

Table 1. Optimum concentrations of metal ions and corresponding

sedimentation efficiencies of phenolic precipitates

Concentrations Ahsorhance % Decreasc of
lons (mM) at 600nm absorbance®
None 0.327 48.4
AlY 0017 0.171 730
Fe™ 0.33 0.142 776
Fe™ 0.33 0.079 87.5
Cu” 0.23 0.148 76.7

*. t7 Decrease of absorbance was determined based on the initial ab-
sorbance of the homogenized solution containing phenolic precipitates.
Absorbance of the samples prepared as described in the text was meas-
ured after 30 minutes of standing still at 20 °C.



ERGUIS S
of FEE O T dSels F3E) oba oo &
a7 A7 Ego] ol webad AT o] -2 HlEald ] A7
& $i3tel Hdala] o9& oF 4 qledel Feo o] 29] A9 o]
SEmrt F7hgel whehd] F b 48] taskelen oler
7H033mMe) o Faderl 014234 27 F535 0] oF 77.6 %7} 7b
adledeh Kool 22] Holliz o] 2] ¥t 0.l mMEZ Z 1 o
7HA FR R A8 Fdasierl o]0 Frrt v Foleld §
Fw 7R AAE] g t}uf’ i o]0 Fevl 033 mMY o FRe
74007984 27) F3el 87.5%7)F 2haskedl. Cu” olw-2] A
F.ol22] Bl el whe- 0.0066 MM Z7E wiml2) Fawo)
H 8] g & ool pie 'tho—ﬂa}fﬂ L SR 79
Stk Fabwel Ao CuT o] 2-9) vt 0.23mMe] o
014824 27] Fwe] 76.7% 'P wazshedh A Al Ee 3t
ERE F7H -l'HH oo FrelAE Wt Ege] 43t
%”o*l b ksl al b} ¥ b1 HRPeoll 254 %) =453 4o
AH7e Slal ez Fe' W Cu™ o)e] by g Ao Az
7} o] 2-2] njubzlgl } B i}% Z+2b 0.1 mM3t 0.0066 mM o] 4}o]
odvh 58] Cu o]&o] 7 folli= 8] tgkg Hrlsiriels A7ba
o] 4-steict.

el S gellefl ghreel alis o HRP2E HO<l 2] s)
A A e dstebd galdel ol whilg ol gslel At ew
dl7ist 5 elelek. ofeddt sl a7 &2 pHS2) =gelell o 714 %
okch. FanbSol ey WA sl dAES 2esla Qi pHY
el AIY el B Cuih 29 el g Mol AR

el 2jgt

3. Nicell, J. A . Chem. Tech. Biotechnol., 61.

sl 4 A 299
ol Svkstad o H8] Fo© ol9] g #7badoe] by 958}
S 3

z Al
oo o SabthEb s wujel Pl el 2] se] ] glwlg) o
ofell dhabragiv]ct.

A28

. Klibanov, A M., Tu, T.M. and Scott. K. P.: Science, 221, 239(1983).

- Al-Kassim, L. and Tavlor. K. E.: . Chem. Tech. Biotechnol., 61.
179(1994).

331(1994).

4. Al-Kassim. L., Tavlor, K. E., Bewtra, J. K. and Biswas, N.: En-

zyme Microb. Technol., 16, 120(1994).

Cdedvl ghekal Aol m oo, el sl L g ibraks] 7)) 10, 335
(1995).
. Saunders, B.C., Holmes-Siedle. A.G. and Stark. B.P.: “Perox-

idase™, Butterwarths, London(:964).
. Rao, A.M., John, V.T.. Gonzalez. R.D.. Akkara, J. A. and Ku-
plan, D. L.: Biotechnol. Bioeng., 41. 531(1993).

8. Ryu, K. and Dordick. J. S.: Biochemistry, 31, 2388(1992).

10.

. Ator, M. A and Oritiz de Montellano, P.R.:
1542(1987).

Ator, ML AL, David. S. K. and Ortiz de Montellano, P.R.: J. Biol.
Chem., 262, 14954(1987).

J. Biol. Chem.. 262,

HWAHAK KONGHAK Vol. 35, No. 2, April, 1997



