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Fig. 1. Decolorization of leachate by white rot fungi. (a) 1. lac-
teus  KR-39W(leachate : distilled water=1:9), (b) P. chrysos-
porium 1FO 31249(leachate : YMG medium=1:9), (¢) 1. lacteus
KR-39W(leachate : YMG medium=1:9). The O, flushing was
done into static culture media on the fifth day.
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Fig. 2. Decolorization of leachate by Irpex lactues KR-39W in
minimal medium. The O, flushing was done on every two days. -
® - static culture, -4- static culture + oxygen thushing, -+- shak-
en culture, - x - shaken culture + oxygen flushing
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Fig. 3. Effect of inoculum size and incubation temperature for decolorization of leachate by Irpex lacteus KR-39W in YMG medium. (a)
inoculum size 30%(v/v) and incubation temperature 25°C, (b) inoculum size 20% o(v/v) and incubation temperature 25°C, (c) inoculum
size 10%(v/v) and incubation temperature 25°C, (d) inoculum size 10%(v/v) and incubation temperature 37°C.
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bleach plant effluent-Z- A2 &AA)7]7]) % s}Ich(5). o]«
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Table 1. Effects of glucose and nitrogen concentration on decolo-

rization of leachate in frpex luctens KR-39W in niinimal medium

Glucose conc Decolorization Dry weight
(%) (%) (mg/ml)
0.5 324 1.53
1.0 42.6 2.09
1.5 51.8 2.44
20 62.2 2.54

Ammonium Decolorization Dry weight

phosphate conc.(%) (%) (mg/m{)’

0.0 47.1 1.83
0.3 473 24]
0.6 424 249
0.9 447 3.78
1.2 375 3.39

a: increased dry weight of mycelium during 7 days of incubation.
b: increased dry weight of mycelium during 6 days of incubation.
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Table 2. Effects of FeSO,, MnSO, veratryl alcohol, hydrogen
peroxide and tween 80 of decolorization of leachate by Coriolus
versicolor KR-11W in YMG medium

Sets" Decolorization  Lignin peroxidase Dry weight
’ (%) activity(U/l) (mg/ml)’
1 0 nd’ nd
2 235 13.7 2.95
3 67.7 38.1 4.86
4 17.3 14.3 3.28
5 243 10.6 1.53
6 49.3 9.1 2.56
7 65.8 133.5 5.19
8 47.2 34.0 3.18
9 56.8 222 4.57

10 40.7 16.7 37
11 442 30.9 3.44

a: 1; control. 2: C. versicolor KR-11W(Cv1l1), 3; Cvll+1 mM
FeSO,, 4; Cv11+1 mM MnSO,, 5: Cvil+1 mM ZnSO,, 6; Cvll
+1mM veratryl alcohol, 7 1mM FeSO,+1mM veratryl
alcohol, 8 Cv11+0, flushing per two day, 9; Cvll+ 10/
tween 80, 10; Cvll+1 mM veratryl alcohol+1 mM hydrogen
peroxide, 11 Cvll+ 1 mM hydrogen peroxide. b: increased dry
weight of mycelium during 7 days of incubation. ¢ nd; not
determined.
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manganese peroxidase(MnP) X5 heme protein® 2(26)
cofactorg] Fe 7o) <3l «d8ks- H 7] 28] FeSO& 1
mM #H7lebel & uf HEee] e A} v dr A AR
vl 290 o)A FA vlepebd LiP activity = 43| F7hs)
9it}. LiP2] inducerd] veratryl alcohol2- FeSO,2} 7ro]| %o
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5},073 OL}, L1P°1 §L/H_9_ }]Eﬂz]i 1;]_031;], ]9}, ke 734.‘:.
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Alstsl AAdal pH 40 o402 Sguslc). e 4
Gotel EAlSs ek el dol Anel oY 24
pH W3} Foll tigh o7} o Fshe}l. MnP 441 9] cofac-
torel Mn H7}A] veratryl dlcohol WAL A ste] Ao
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MnSO. 1 mM 74 LiP activity7} oJ A5 718 &els}
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MnPur} th2 g 40 feiAd-g AT 4% 9o}, Veratryl

alcohol-&-

rulo

lignin peroxidaseol] 2J3F 5. =©HAL Fz13]
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& FAPTHT WaHEEs) & AFANE oleh 2
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ABSTRACT: Decolorization of Landfill Leachate by White-Rot Fungi

Hyeon-Young Kim and Hong-Gyu Song*(Dept. of Microbiology, Kangwon National University,

Chuncheon 200-701, Korea)

Decolorization of landfill leachate was investigated using the white-rat fungi which have high biodegrading ca-
pability of various recalcitrants. Coriolus versicolor KR-11W and Irpex lacteus KR-39W which had been isolated
and identified in Korea, showed higher decolorization rate than Phanerochaete chrysosporium on which most stu-
dies had been focused. 1. lacteus KR-39W removed 85% of residual color in oxygen-flushed YMG shaken cul-
ture containing 10% of leachate. It also showed 80% of decolorization in the minimal medium. The shaken cul-
ture was better than static culture for color removal of leachate and oxygen flushing could increase it. There
were no significant differences of decolorization among different inoculum size (10-30%) and temperature (25, 37
C), however the concentrations of carbon and nitrogen could affect the fungal decolorization of leachate. The ad-
dition of inducers and cofactors for ligninolytic enzymes enhanced the color removal and lignin peroxidase ac-
tivity of C. versicolor KR-11W. The addition of FeSO, could increase the decolorization rate at 2.9 times higher

than control sample.



A AlE OjAjao| ofv
_ 94 gll'llloill\'l IgE_IO_H'EI'_

of 5= sX8E 2o 19Ul AREsto{ol &iCt Of2(E =

28| Lzt 2RS4 OE BoAD|
IS 2lZ5ol olsto] E4et J12S ZHEORM AV WA [

jy
L)
mjo

2 g 2337t HH=U2n. 0 4 g
Mol gurdlo] =loich a2{u, 28¢ £ Al oMt malsiin, 8 FHA olelg HMBske ReR =gk
2571 717 S4E FAIH A &HA 2| wE O0E E50 HEste] 2 Li2le] B2 FFER $HO| € AREY s o
Holch Agzel AL 1988URE 35 AFRoIM RALF0| LHET HEFEM 8 HaR0| W2 MFPHY 7L o
ElE LIERHD Qich = MEERZOM Mol 57t £0b MAETL AMEE EESte AR LN, FYAR 2400
HM&Moz LEHe Cyanobacteria?t SEE2& LEHHD Ik o[2{8h 842 222 oot =8hE 240| ol HHEE S iyl
BE2 th22olM dojut et 4o $H ofst= 1 AF0| XdnEtHel HECkE 233 ABIHe dFo| M 3ot I HE
Hol o2 ABEE § & AUt Ol Hoish olFF o] #& oA57} ARs|AQl BAAE H1T Q= A2 PEVL HI FEE 28 HUA

o =3 oy 49| Mo E# Mepile} YRS BAE 2erh B0 A2EUAE0| Bolxly 235z §7I80|
iy E S2EAEY SWUIE BARBOR 2o oME
o 7t FaYse] HBe MEs| setsts 0| B4o] $TS K
X

Bs| 42 SASEYIEY FHEE AFE dRS0f

T
T
njo
b
X
_qk
ki
30
nj
o
n
rok
;
ol
ok
Al
N
10 o|r

I o
ol 3 Zest dd x2olct ola{sk QEHEW 7|31} AE2
i

2oL}, microbial loop 0120 MZ|EBM D|ME E5| MiTe| Asto| iR ZLES lASHA =UCt ME2 of 22 522 7
7120 AUASE 0|R3510{ 4TS, of HHOM Ao R7IE2 AdLHRE DETE SFHSH EHob Mae sHs SESEA
E1} YMES0 Hol7| 2T, 0|52 £ A Ho| oMz HZ=CE ol2{8 IFHE microbial loop2t Stoi, MEfAHIS| T1E 72X

="
o Jlsolct walM E4oM ojdEe] ZEfRt 7l5E Ttetshe 71%% 7|% sRozA ot oluiel 35 A JiMete A cHAlE
M of £t 2o|g JX|2 gl MlFol MAEstHA o|8sie FVIE2 AZZAE0| HUMSIHM BEEHE, FE N2ZA 2
Zz FME exudateot SEEYIES] ZAIED ALH0IA iEﬁ'—\%E TEX SE2 LA el MFER o] §UI8E 0183}
7| fisto] HAEAE BulEiA H1, 0|8 B0l 28t RIIEe 2TMoM MAo|A] Yolibs =H, RE Sl MSlstA FHielol
KA MEIAOIME ¢iiH oz LEA Eict £ HRZRel TxE MASH0IZeR O HeE leofst vigs Ak, STl 2t &
Ef7} w5t 2SS oA =2H, 2 xE 2 AP Yoh &, doljiey, dido] =X gis Ml (viable
but unculturable bacteria)ol ZH ZE 2| 96% o|&g AIX|ste THF 0] 2ol CHEt TAIQ o197} glole Midel J1s w2
Ik #@Ho|ct w2iM # dnjdez N Alfshe wiol Tolselen], MTel 4Tt Mol 2o 4T, dElH Y
I, ANE 52 M3sty RNIE geg Ssi0] 243510 2ot o3 WS ARBEo2M V&S HHOEE Y2 7 g
£ Z S5 MdEfAolM o|MEe| JI52 T 5 AUCH
ojtd TolME MRE weoz STMEfHIE ZAM5 ¢7ZnEs 2ol o3}, do| oIME o|Zst

= S
SE W kS, B4 Meile] Mslety B4 21 MZTH| REEN £40) FH FHoIC, 2o of Hojol wrig Iy
.

Nl
)
1o
2
n
N

ol




