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Abstract—Batch culture system and continuous culture systems were used to investigate the removal
of disperse dye using white rot fungi. White rot fungi used in the study were Coriolus hirsutus IFO
4917, Lenzites betulina IFO 6266, Coriolus versicolor IFO 30340 and Phanerochaete chrysosporium
IFO 31249.

The results of the batch culture experiment showed that white rot fungi used in this study had
excellent dye removal abilities. Phanerochaete chrysosporium IFO 31249 was especially effective on
the removal of disperse dyes.

And continuous treatment of disperse red 60 was studied under two type of reactor using
Phanerochaete chrysosporium IFO 31249. The removal efficiency of disperse red 60 for immobilized
Phanerochaete chrysosporium IFO 31249 in continuous reactor with vertical matrix was increased 1.3

fold in 1.4 hr! dilution rate when compared with continuous reactor without vertical matrix.

QA Aol ol HAHA] golof stEw ule ¢
’ Ay HFTEAL A1 Qo wEA] G8FR
dEE A% 2Vl F2 AAFEE AHE M ARHY T g uaF gz AA]
Fou, dxde JdFstdErE dAHINL, * e Htze oadolt
Aggststel wHsEA GRSUT ML L ymapy gRPael 9¥ APE Ogawa 5
AL 3ld dAE ¢ g9 sty F2E ) 919 Pseudomonas pseudomalli 13NAS] 1%
2 BE gRE /MTANG o FH¥AYs= azodl @29l ARaol AT Liu £99 algae?)
Aol AA4d Fole AR PHolut FA Chlorella pyrenoidosa, Chlorella vulgaris$t

1.4 B

32 / BEHBEMTEEeE F128 F13R(2000. 2)



WARTFE ol &8 PAARS S 4 A 33

Oscillateria tenuis®l 93 azoA 982 AF )
&g A7, W 59 Fungus Deco 110 9)&
€4 9859 AR W A7t dow,
Brown $2°% bacteriac)] ©% azod 98 AR
ol it w371l oz AFR A azo
reductase’} azo AEE At azodl FE7L
e gctn Ar st 479 AFe) o] &% n
REE oo d8Fil%E /M2 dEHY vAE
9] 31}Z2 white rot fungi’} Utk 1985 Platt
lignin® 3] fungi& ©]£3F polymeric dye
poly-blue®} ME=A Ao g d+ZE LI
on, X Ohmomo &' white rot fungil
Coriolus versicolor Ps4aZ ©]-4% melanoiding|
Mz R AR W3 dHe AT7EFHE 2
EPch £ 19909 Cripps 57 dgxe A

R=oNe)
[y

ZA30 A lignin® &) systemoll oj3) @89 &
7 dojvttn gk ol dvraoAM o
4 9l%o°] white rot fungi® °}&3 IAFEL F
2 o]E white rot fungi’} gAitdte 4858 &
2] A 7]Fed gqig d77 gon g
o] 84 ¥55 ddoz sth

B dFoxes W4 anthraquinone Al &
EEe BAERsd 98 428 AAY] A
white rot fungig ol&3te] 3E27 A&Ao=
e st AE AAELEE TAE Y BT

2. 4

ook

21 ARAE

2 A Ag¢ nAEL 45 F 2] white rot
fungi2M Coriolus hirsutus IFO 4917, Lenzites
betulina IFO 6266, Coriolus versicolor IFO
30340, 181311 Phanerochaete chrysosporium IFO
31249019, ¥¥ A7} #a AT 2(Institute for
fermentation, Osaka)olA] % ¥g& A& AHE3}

ok
22 ALSHX]|

B A ALgE ¥R = ZH/S 1L ity
glucose 2.0%, peptone 0.3%, yeast extract 0.2%,
KzHPO4 0.1%9F MgSO0, - THO 0.05% 9 =Ado=
st o)

23 AlRYE

E Adge A43 dEr EF E4A4EseH
anthraquinone?] disperse red 60, quinoline?l
disperse yellow 64, traryl methaned] H&E<S
disperse blue 87¢}%t} o]5 dAEFoA T8 A
¥ A disperse red 60 ¢t

dEAA U3 BEMS grY 4 vxE EF
BAE Az, EFEA Imlol n-butyl alcohol
AE H7E8lY S § 487 &3] n-butyl
alcoholdll  &:;HFA 7Igd oL, AERY
n-butyl alcohol& MF3te] 7kA]Bd F<H(380nm
- 780nm)olH FREE 2ASAD. o) F3F
Ao A vEld 59 EASAE Fol a1 mg
Mol ZF el FREE EHEY w59 F3E
of gt TFFAE WwED olE 98 FEE F
Fol=o) o] &5t 283 AF A8 8
AA g EMx gFgde] F4xgE =H3)
© AT 2L Yoz ArFHY.

@)} (potato dextrose agar B4} 06A]
g EHE AAuiAe] 1 WFe] HEFE
ohA] 48417 Bt AE 3 A8y HF
& TFE2 AMgslgod, 24 Hldd AL @
&2 dEAALYEY HEFL T2 AL
3|84 AgoME fungi 1 pelletE FEF4x
A& FREAALGANME A7) W FH S ukgy)
W] working volume®ll isiA] 10%(v/v)7F = Al
dqE&Ah

Z}zte] #59] HEAAZTES RAME] Hg
P4 dgAANEe 50m &% Erenmeyer
flaskE ©}]£3}e] shaking incubator(Vision,
KMC-8480SF)oll 4] A8kt o] uof wiekde]
53 o0z et er, Widde] 27| pHE 64
o]len, Bl 25 30TE Y, ¥ AIHS
120717+ 2 38}9 2, shaking incubatord] A%E
3 AL 200mme 2 33t

A4 9EAALEL 10 L fermentor(Ma-
rubishi MD-500, Japan)& AH&3tgen, HEd

J. of the Korean Soc. of Dyers and Finishers, Vol. 12, No. 1(2000. 2) / 33



1 SR

T AE A 5L 3R eR wjgd ‘4-‘
d7e Jd589E fermentord] FFIHBA 4
Aoz ARt A5 %Eﬂlﬂ@l“ﬁ"ﬂ*ﬂ ut
Sl FFde €549 FEE S0ppmlE
4. d5dde 497 ¥
AHg-3ke] fermentor 2 FUHA UL /=
FE FEFB(level wbe)E o439 micro-
tubing pumpE FEAAC FAFFE 2H3d
3= dilution rate’t HEE SR A& &
Ae dilution rate7t #FE FHFEH AR LH,
A% dilution rateold FEAAZEC] EAT
(A =28, dilution rateE F7MAIR
. g98AAEE] 33 oA ¥ dilution
ratedl A A& AP Tt o] W F9 &
F449 pHE 642 ZA31% 3 fermentor W
o wgeEE 30CTE 2FdR, a¥7lim-
peller)ell oj&] g AAStHTh

A& daAAAZAN  A8E  FFE
Phanerochaete chrysosporium IFO 31249019, A
guiyl-e gxae) #2438 SAE o] &% v
g .1-7@} Be AEsEt 133 g A}
2317 e d£uks systemd MNFEE Fig. 1
°ﬂ L}E}Wﬁdq nA3E A% "AE EHEES

GAHBC ring)E AHES¥Ed, degAs

T°r"oJJr BAo] 423l WA Ado|HA A
o] §712d8e {4A #FANE F de &
2] o 3}41) d 2] W (polyvinylidene chloride) &2 A&
B Rog 1 FeE 8~9 7tee Zdsnidd
9 A2 FAHE loop’t EFUIEAE HJo2 WA
uhak o) R0 ZUSA BolQle ring HHE Hof
gloem 7 AbekE Table 1.9 YERAAY. Fer-
mentor Wiol] A5l Axe B YFHI

2 Mo 4F 635“«] E"% THER oy
2AAA FAE
%t} Fermentor th¥-of ‘?‘;-’F% AE HAT} dH
¥le system® 7NEFEE Fig. 201 vehAich

microtubing pumpE

to -z r.BL

it

3
31 Aadol ME 2 FRO FBAAHEE IA

2] ZAF Asded B dEAAZEE B
7} 98 Bix A FolA ALhgo ALEFH yeast

34 / BRREM TR F128 $13%(2000. 2)

e

- 9%

PN

Table 1. Characteristics of vertical matrix

Specification Substance or
Value

Material Polyvinylidene
chloride

Unit weight 40 (g/m)

Diameter of yamn 909 (¢em)

Diameter of vertical matrix 30 (mm)

Specific surface area 0.656 (m'/m)

MHeat controtier

Feed Tank - W

Efftuent

Fig. 1. Schematic diagram of continuous dye
treatment system using 10 L fermentor

without vertical matrix.
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Fig. 2. Schematic diagram of continuous dye
treatment system using 10 L fermentor
with vertical matrix.
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Table 2. Effect of nitrogen source on disperse red 60 removal efficiency of various white rot fungi

Dye Removal Efficiency (%)
Strain Coriolus Lenzites Coriolus Phanerochaete
Nitrogen Source hirsutus IFO | betulina IFO | versicolor chrysosporium
4917 6266 IFO 30340 IFO 31249

Yeast extract +Peptone 945 0.2 916 9%6.7
Yeast extract -+ Polypeptone "938 914 922 %4
Yeast extract+Malt extract 842 4.4 385 &5
Yeast extract+Urea 285 204 316 325
Yeast extract +{(NH4)2SO;4 274 305 324 . 504
Yeast extract+NH4Cl 74 65.2 50.4 93.2
Yeast extract +NaNOs 325 8.3 785 8.0
Yeast extract+NHNO; 834 66.6 804 345
Urea 114 154 172 153
(NFL)SO4 204 253 30.1 321
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Fig. 3. Effect of temperature on dye removal
efficiency of various white rot fungi.
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Fig. 4. Effect of initial pH on disperse red 60
removal efficiency of various white rot
fungi.
® : Coriolus hirsutus 1IFO 4917
w : Lenzites betulina IFO 6266
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Fig. 5. Time course behaviour of dye removal
efficiency using Coriolus hirsutus IFO
4917.
o : disperse red 60
A : disperse blue 87
m : disperse yellow 64
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Fig. 6. Time course behaviour of dye removal
efficiency using Lenites betulina IFO 6266.
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Fig. 7. Time course behaviour of dye removal
efficiency using Coriolus versicolor 1FO
30340.
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A : disperse blue 87
u : disperse yellow 64
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Fig. 8. Time course bebaviour of dye removal
efficiency using Phanerochaete chryso-
sporium IFO 31249.
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Fig. 9. Time course behaviour of disperse red 60
removal efficiency using various white
rot fungi.
® : Coriolus hirsutus IFO 4917
m : Lenzites betulina IFO 6266
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Fig. 10. Time course behaviour of disperse yellow
64 removal efficiency using various white
rot fungi.
® : Coriolus hirsutus 1IFO 4917
m : Lenzites betulina TFO 6266
A : Coriolus versicolor IFO 30340
v : Phanerochaete chrysosporium IFO
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Fig. 11. Time course behaviour of disperse blue-
87 removal efficiency using various white
rot fungi
® : Coriolus hirsutus IFO 4917
m : Lenzites betulina IFO 6266
A : Coriolus versicolor IFO 30340
v : Phanerochaete chrysosporium IFO
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Fig. 12. Variations of dye removal efficiency and
pH values in continuous treatment system
using 10 L fermentor without vertical
matrix.
® : dye removal efficiency
= : pH of influent
o : pH of effluent

AYNME WHg27lo] ABAAHEE]
A8 6AIZA olx= dade] el
& AAet. Fig. 13014 d£4] zlg]A]
dilution rateo] W& FBAAHELEE B A%
HE  6AITEE  12A7H71A] dilution  rates
008hr ‘ol KEd dEAALES A4 A 94
ZRE 12A23747) 97.6% S R3S Q42
A7 12A17H8€ dilution rate® 0.22hr'2 ZA 3}
Qi 2Z7AIZHRE 30AZAR] dEAAEE]
98.8%0l A 9.8%% HAEHUT 30AHRE 394
2744 dilution rate® 040hr' 2 ZANYL 9=
AAELES HBI%AAM IAHAST. AE54 AE
39AHEE 48N A dilution rateE 0.80hr”
2 2R} BAAZEL %66% oYtk @
22 xg 481 7HE 57A1774A) dilution rates
097hr'2 AP dEAATLE o 97.0%
o4 =LA A& A 5TALRE 6623
77 % dilution rate”} 147hr" Q3 ARAAE
&€ 96.4% °lAr). d&A A7) 66ATHE T84
ZW7A) dilution rate’} 1.83hr™ 012 HBAAE
&2 90.1%~91.2% HAA} d&4 Hel 7823k
RE] 90213 7AE dilution ratex 2.05hr o}z
YEAAZTEL 83.2%~82.3% B arh

L
=
L

A
T

N B

= " oge s

(5

B

J. of the Korean Soc. of Dyers and Finishers, Vol. 12, No. 1(2000. 2) / 41



42 o)lHL . £ER .

100 L]

80 L7
z
z - o—8-a-u
g
3w e
w
] 3
3
E 40# Ls
2
o

o t 2 3 4 % e 7 s w
Time (hr}

Fig. 13. Variations of dye removal efficiency and

pH values in by continuous treatment

system using 10 L fermentor with ver-

tical matrix.

® : dye removal efficiency

= : pH of influent

o : pH of effluent
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