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Comparison of Azo-dye Removal Based on the Enzymatic Differences in

T. versicolor and P. chrysosporium

Hak-Yoon Kim - Jeill Oh'

Department of Civil & Environmental Engineering, Chung-Ang University

ABSTRACT : Stepwise reductions of glucose and Orange II concentration were observed from the experiment of both white-rot fungi
such as T, versicolor and P. chrysosporium. As a result, typical removal patterns in those dual substrate system were categorized through
several distinctive steps: initial lag period, primary and secondary carbon consumption periods. Also, based on the total removal amounts
of Orange II, COD and Color during the experimental period, similar removal extent were observed from both species experiments,
within the maximal error range of 5%. However, it was refereed that the internal steps of Orange II removal on enzymatic level should
be different between two species: Enzyme Lac showed good affinity for Orange II removal in T, versicolor, however in P. chrysosporium
enzyme LiP represented more close affinity to the similar experimental condition. Thus, even though the superficial removal amount of
calcitrant Orange II at different fungal species was merely similar, removal pathway of enzymatic levels and intermediates produced
during the fungal decomposition would be different.
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Table 1. Medium composition for batch test in both species

Ammonium
. Orange 11Glucose]
Species tartrate

Other Nutrient (I1L)
(mgl) |mg))

- Dimethyl succinate: 146.14 mg
- Thiamin Hydrochloride: 1 mg
- Basal Il medium: 100 mL*

- Veratryl alcohol : 0.25 g

- DI water

T. versicolor

100 | 2000 120
P.

chrysosporium

* Basal Il medium formulated based on Kirk and Tien”
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z FAE 4% 2359
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Fig. 1. Profiles of glucose and orange II removal during
the experimental period
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&7] o] FEAAM o= F= HAGt T WA dAY F
a9 & 7)(Primary carbon consumption period)ol A=
T 712 JheE ddAoE 4 AL Feady ¢4
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289 FEad2 & Wdo] ofF o|RoAA FL
Aol A A3 Biomass o 9§ wmg =7 A

Brorek o rf

a9 287 AY Fhde Al7leld, BrbHe &
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A HE AAI 2FETh oA 2E g6 9% B
(AN Y A2 7)(Alternative carbon consumption period)
NMe FELE ARV HE AHEL Fou A9
2§49 % 99L A% dUAdoE Fuad v
LA ABiomass AHE AWHoz 49, wd £a 3
gl o3 2AHA Feagd 2vV AFEE FE 9
d cl2A "o {H o)HF FErE AFINE
Onge 1) Az HHo] FRIE AJI(E ATAAE oF
Glucose 340 mg-C/L 5% ZAy} FFAH =y, ol g4
2540 e FIHHQ Fui(H0,, VA 5) 2o &
A7 w Eolp.

ol L HMAMRLEHY GAE FEiA-FEaid 4]
A LA T, versicolor$t P. chrysosporium®) Glucose/
Orange I &8 F3# 4/ Biomasse] FZHI Ay v=
of#f Table 29} o] F=& 4= i}

500
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T. versicolor P. chrysosporium

Fig. 3. Comparison of final biomass densities at each growth
pattern of T. versicolor and P. chrysosporium, sus-
pended and attached.

Table 25 B3] T. versicolorSt P. chrysosporium®) Glucose/
Orange 11 ZAH)Z 2 AA BiomassE v|w3d 27 5% 9
A stellA W A AZE BAFRJL & olyH Z
B7] & 713 &M% £ Biomass 473 JE2 3ol Ho] &
ARAA gstem, offf Fig. 34 HAE FH/5FF 47
38 Biomass £3 Z2FHE EAHNEY 43 F84E 59
A& gle A= #FEHU

3.2. T. versicolor2t P. chrysosporium2| Orange Il
Me E4 dHluw
& HolXe FFo] #F49 Orange 11 AA 54& Hrh
AAE] AE R 98] ¥R FEE Orange I, 4%, COD
2 AEs & F off Table 37 Zo] Fi3 HzE I
3 ’gict

Table 3. Relative ratios of Orange II, Color, and COD

removal during the experimental period of T
versicolor and P. chrysosporium
Total Orange 1i Color COD
Species biomass | removal removal removal
mgl) | mgl) | ONTU) | (mg)

623.3+10.3 [ 39.8942.69 | 2593.44+248.93 43.344.16
P. chrysosporium| 644.0£7.0 |41.2243.93 |2453.26+363.91 40.0£6.07
Relative ratio 0.97 0.97 1.06 1.1

* Relative ratio = T. versicolor | P. chrysosporium

T. versicolor

Table 2. Relative Glucose/Orange Tl consumption ratio according to the biomass growth at each experiment of 7. versicolor

and P. chrysosporium

. T otal Glucose Orange 11
Species Initial glucose biomass
Conc. (mg/L) AXH A ASe/AX ASo¥* ASo/ AX
(mg/L) (mg/L) (mg/mg) (mg/L) (mg/mg)
T. versicolor 623.3£10.3 1,013£8.8 1.63£0.11 39.89+2.69 0.06+0.002
P. chrysosporium 2000 644.0+7.0 1,0704£21.7 1.67£0.25 41.22+3.93 0.06+0.004
Relative ratio ™ 0.97 0.95 0.98 0.97 1.00

* Total biomass growth during the experimental period, ** Glucose consumption during the experimental period, *** Orange II removal
during the experimental period, T Relative ratio = 7. versicolor / P. chrysosporium

Hivtetg setel x| 279 7%, 2005E 74
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Fig. 4. Various enzyme-activity profiles coupled with Orange
II removal during the experimental period. (a) T
versicolor and (b) P. chrysosporium.

Table 4. Removal ratios of Orange II, Color and COD normalized by the amount of primary fungal enzyme expressed during

the T. versicolor and P. chrysosporium growth

Orange 11 Color COD
. Enzyme amount,
Species AE (U - hrlL) Removed amount, | ASo/AE | Removed amount, AS/ AE Removed amount, | AScop/AE
ASo (mg/L) (mg/U - hr) ASc (NTU) (NTU/U - hr) | AScop (mg/L) (mg/U - hr)
. 562.10£31.27 39.89 0.07 2593.45 461 433 0.08
T. versicolor
(Lac) +2.69 +0.003 +248.93 +0.44 +4.16 +0.007
P chrusosporium 455.40+43.64 41.22 0.09 2453.26 5.39 40.0 0.09
 chrysosp (LiP) £3.93 £0.006 £363.91 +0.80 £6.07 £0.010
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