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Assessment of Organic Compound and Bioassay in Soil Using Pharmaceutical Byproduct and
Cosmetic Industry Wastewater Sludge as Raw Materials of Compost

Dong-Kyu Lim, Sang-Beom Lee", Seung-Hwan Lee, Jae-Jak Nam, Young-Eun Na, Jang-Sik Kwon?, Soon-Ik Kwon
and Kyu-Ho So (Environmental and Ecology Division, 1)Olrganic Farming Division, 2>Applied Microbiology
Division, National Institute of Agricultural Science and Technology, Suwon 441-707, Korea)

ABSTRACT : This study was conducted to assessment organic compound and bioassay (density of inhabited ani-
mal, fluctuation of predominant fungi, and survival ratio of earthworm) for finding damage on red pepper
by heavily amount application of sludges in soil, which was treated with 3 pharmaceutical byproducts and a
cosmetic industry wastewater sludge as raw materials of compost, and for establishing estimation method.
HEM contents in the soil treated with pharmaceutical byproducts sludge2 (PS2) and cosmetic sludge (CS)
were 0.51, 1.10 mg/kg respectively. PAHs content of PS2 treatment in the soil was 3406.8 ug/kg on July 8.
In abundance of soil faunas, the pharmaceutical byproducts sludge2 treatment was the most highest. The
next was decreased in the order of pig manure (PM) and the cosmetic sludge treatment. However the other
pharmaceutical sludge treatments were remarkably reduced populations of soil inhabited animals. In upland
soil treated with organic sludges, the numbers of bacteria and fungi of the pharmaceutical sludge treatment
were 736, 909 cfu/g and those of the cosmetic sludge treatment were 440, 236 cfu/g, respectively. The
pharmaceutical sludge treatments and the cosmetic sludge treatment in identification of predominant bacteria
were not any tendency to compare with non fertilizer and pig manure treatments, but they had diverse
bacteria than NPK treatment. In microcosm tests, the survival of the tiger earthworm in five soil samples
was hardly affected against the soil of PS1 (20%) after three months treated in the upland. But after six
months, survival of PS1 was 80%. At present, raw material of compost was authorized by contents of
organic matter, heavy metal (8 elements), and product processing according to “The specified gist on possible
materials of using after analysis and investigation among raw materials of compost”, however, for preparing
to change regulation of raw material of compost and for considering to possibility of application, this study
was conducted to investigate toxic organic compound and bioassay methods using inhabited animal, fungi,

and earthworm without current regulation.

Key words: Pharmaceutical byproducts, Cosmetic wastewater sludge, HEM, PAHs.
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Fig. 1. Contents of hexane extractable materials (HEM) in
upland soil treated with organic sludges. NF, Non Fertilizer;
NPK, Chemical fertilization; PM, Pig manure; PS, Pharma-
ceutical Studge; CS, Cosmetic Sludge.
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Fig. 2. Contents of polycyclic aromatic hydrocarbons (PAHs)
in upland soil treated with organic sludges.
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Fig. 3. Influence of soil inhibited animals in upland soil
treated with organic sludges.
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Table 1. Fluctuation of soil microflora in upland soil treated
with organic sludges

Treatment  Bacteria (x10°) Actnxl(ig%/ces Fungi (10)
cfu/g

NF 45 £ 134 5+21 100 £ 113
NPK 6128 000 2+ 67
PM 235 + 686 9:18 104 + 127
Ps1 76 + 279 3211 67 + 163
Ps2 593 + 1015 1£07 806 + 73.2
Ps3 64 + 159 5107 108 + 113
s 340 + 707 5+28 158 + 552

Table 2. Identification of predominant bacteria in upland soil
treated with organic sludges

Genus NF NPK PM DPSI P2 PS3 (S Total

Achromobacter 1 2 3
Agrococcus 1 1 2
Alcaligenes 1
Arthrobacter 2 4 5 5 17
Aureobacterium 1 1
Bacillus 9 2 6 1 10 3 51
Bosea 1 2
Burkholderia 4 6
Comamonas 1 2
Devosia 2
Dietzia 1
Erwinia 1
Havobacterium 1
Flexibacter 3
Frateuria 4
Friedmanmiella 1
Janibacter 1
Kocuria 2
Lactobacillus 1
Leifsonia 2
Leucobacter 1
Lysobacter 2
Microbacterium 1 1 1 1 1
Micrococeus 1
Myjcobacterium
Nocardioides 1
Ochrobactrum
Qerskovia 1
Paenibacillus 1 2
Providencia 1
Pseudomonas 1 3 3
Ralstonia 1
Rhizobium 1 3 1
Sanguibacter 1
Sphingobacterium 2
Sphingomonas 1
Sphingopyxis
Stenotrophomonas 2 2 2 3 3
Swingsiella 1
Terrabacter
Variovorax 2 8
Xanthomonas
Xylanomicrobivm 2
Total 2 28 19 28 25 30 27
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Fig. 4. Fluctuation of predominant fungi in upland soil treated with organic sludges.
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