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Fig. 1. Configuration of multi-stage hydroponic
type wastewater treatment process.
D . distribution tank,
S : storage tank

Table 1.Characteristics of concentrated
alcohol distillery waste

Item Concentration

BOD 308,000 mg/L

TOC 191,000 mg/L

CoD 491,000 mg/L

T-N 20,000 mg/L

T-P 9,100 mg/L
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Table 2. Peroxidase activity in Pak-bung.
Sample Portion Peroxidase activity

leaf 26.9 U/g wet weight
Chinese stem 28.1
Pak -bung root 41.6

leal 19.0 U/g wet weight
Thai stem 19.0
pak- bung root 37.0
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Fig. 2. Distribution of peroxidase in various
fractions isolated from Pak- bung.
C : cell wall fraction
M ! mitochondoria fraction
R : ribosome fraction
S : supernatant fraction
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Fig. 3. Preservation of crude Pak-bung peroxidase
solution under cold storage.
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Hydrogen donor specificity of crude

Table 3.
peroxidase from Pak-bung.

Relative activity (%)

Hydrogen donor

Pak-bung’ Horse radish® Penicularia®
Phenol 100 100 100 )
N, N-dimethylaniline 140.8 34.1 20
N,N-diethylaniline 41.5 22.7 20
Resorcinol 33.8 30.7 10.8
a-naphthol 239 35.2 7.8

©  :crude enzyme solution X .
* :purified commercial horse dadish peroxidase
¢ :partial purified mold Penicularia filamentosa
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Fig. 4. Absorption spectra of color products of
horse raddish and Pak-bung peroxidase.
@ horse raddish peroxidase
@ Pak-bung peroxidase
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Table 4. Crop yield of Pak-bung in hydorponic type wastewater

treatment process

Wastewater concentration(mg/L) Temp. Crop yield
Wastewater
TOC N (C)  (t/ha/y)*’  (t/ha/y)™’

Synthetic W.* 2.1-3.6 13.9-22.2 3.57-5.23 25-30 17 -20.4 34 -40.8
Alcohol D.W.*" 3.0-9.8 1.7- 5.1 0.7 -2.5 20-30 14.2-28.1 28.4-56.2
Domestic W. ¢ 2.1-41.9 3.6-18.8 0.41-2.4 20-32 12.9 25.8

: synthetic wastewater

" alcohol distillery wastewater

$ . domestic wastewater

&) . harvested Pak-bung(leaf and stem)

¥)

crop yield including finally harvested root portion



Table 5.

Trial of peroxidase production from Pak-bung which can be

harvested in hydroponic type wastewater treatment plant

Crop yield of Pak-bung
Peroxidase activity

Peroxidase production®

Amount of peroxidase production

Economic value of Pak-bung for raw

material of peroxidase extraction

1.08 t-DW/ha/month

432 U/g-DW

3.74 x 10® U/ha/month
5.54 x 107 U"/ha/month®
2.77 x 107 yen/ha/month

2.77 x 10° yen/ha/month®

" international unit(U*)=

¥ 80 % of extraction effici7ncy was assumed
i 1 7

$ raw material cost was assumed to be 10 % of peroxidase production
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