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Characterization of Water Quality and Bacteria of Leachate from Animal
Carcass Disposal on the Disposal Lapse Time

Nag-Choul Choi!, Eun-Ju Choi?, Bong-Ju Kim? Jeong-Ann Park!, Song-Bae Kim' and
Cheon-Young Park**
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In this study, the physicochemical properties of leachate and the bacteria existence in leachate using molecular
biology methods for 4 animal carcass disposals on the disposal lapse time was analyzed. The result of leachate
physicochemical analysis in the middle stage (been buried 20 months) showed higher EC, DO, HCOj;", TOC, T-N
and SO,> concentration compared to the first stage data (been buried 5 months). For identification of leachate using
16S rRNA method, Lysinibacillus sphaericus, Bacillus pumilus, Pseudoclavibacter helvolus, Pseudochrobactrum
saccharolyticum and Corynebacterium callunae in the first stage, Bacillus cereus, Lysinibacillus sphaericus, Bacil-
lus circulans and Corynebacterium glutamicum in the middle stage was observed, while there were detections of
pathogenicity bacteria such as B. cereus and L. sphaericus. This study improves our knowledge of the fate and
transport in geologic media, treatment, risk analysis on the leachate from animal carcass disposal sites.

Key words : animal carcass disposal, leachate, disposal lapse time, water quality, molecular biology method
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RNAYRS 0|83 A& nABES T4 A3, wEx7|o| Lysimbacillus sphaericus, Bacillus pumilus,
Pseudoclavibacter helvolus, Pseudochrobactrum saccharolyticum 3 Corynebacterium callunae ©] 5735 %oH,
&3 719\ = Bacilus cereus, Lysinibacillus sphaericus, Bacillus circulans 2} Corynebacterium glutamicume)
HEEL, Bacillus cereus, Lysinibacillus sphaericus?t 72 WA v Eo] AL £ A= 7EmEX 2
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Table 1. Conditions of animal carcass disposal in this study
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Table 2. Primers for amplification of 16S rRNA genes in this study

Genes Primers (5' — 3") Amplicon
F : ACTTTGATCCTGGCTCAG 527bp
16S rRNA
R : GTATTGCCGCGGCTGCTG 527bp
Table 3. The physical characteristic of leachate from animal carcass disposal in this study
CL-1 CL-2 CL-3 CL-4
A B A B A B A B
pH 6.11 4.78 5.57 4.87 6.52 495 7.40 4.19
Eh(mV) -281 21 -239 9 -257 6 -358 15
DO(mg/L) 0.11 8.41 0.14 831 0.13 8.33 0.72 8.33
TDS(mg/L) 12.5 20.2 16.4 222 10.5 19.2 6.5 242
EC(ms/m) 2.23 2.98 0.23 1.57 1.13 1.59 0.61 0.58
A : In the early stage (been buried 5 months), B : In the middle stage (been buried 20 months)
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Table 4. The chemical and biological characteristic of leachate from animal carcass disposal in this study

CL -1 CL-2 CL-3 CL-4
Unit
A B A B A B A B

Total MPN/ 14,136,000.0 8,000.0 141,400.0 30,000.0 1,414,000.0 8,000.0 3,654.0 1,600.0

coliforms  100mL
TOC 1,245.6 101,190.0 985.2 18,840.0 785.1 19,200.0 2,360.0 8,631.0
NO;s-N 19.0 48.9 103 48.4 26.2 444 9.9 16.6
S0,2 355 644.4 543 54.1 21.7 35.6 36.9 127.6
Cr 577.8 1,170.6 328.0 1,043.6 214.0 1,041.1 185.8 219.8
HCO5” mg/L 229 25221.0 33.5 21,5470 26.6 24,784.0 21.0 18,544.0
Na* 216.3 684.5 338.4 504.8 478.7 509.3 174.4 144.0
Ca'™? 40.0 350.6 31.1  2,014.0 22.0  2,038.0 33.6 336.6
T-N 429  29973.0 27.6  4,834.8 446  5,050.8 2,358.0 2,223.9
PO4-P 0.2 214 0.0 0.8 0.5 0.9 0.1 1.0

A : In the early stage (been buried 5 months), B : In the middle stage (been buried 20 months)
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Table 5. The results of PCR for leachate from animal carcass disposal in this study

Species
Sample No. - - -
In the early stage(been buried 5 months) In the middle stage(been buried 20 months)
CL -1 Lysinibacillus sphaericus Bacillus cereus
CL -2 Bacillus pumilus Bacillus cereus Lysinibacillus sphaericus
CL -3 Bacillus pumilus Bacillus circulans
CL - 4 Pseudoclavibacter helvolusPseudochrobactrum Corynebacterium glutamicum

saccharolyticumCorynebacterium callunae

-

vlo]# 2 (foot and mouth virus)S ZE-sH
=25 (Waterborne protozoa) 5°] 7 3=
o] T WA+S EFete] FEF2(Samonella
enterica serotupe TyphiYs-2] A=t} g =4}t
Bl (Camphylobacter jejumi, C. coli, C. fetus)=+ 7+
o W Hy wpE AT (Bacllus sp)°) 71 wEX
Ui EdollM 7F) 22 HEE HEET e Ao
2 ZAFE AT Abbey, N. and Mark, S. 2004). ©]2]
g A5 EA EY B FHY AskrE L9AZ
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E ol o3t gEA dsto] wHE Jhsdol Ao
2 BT Yk
| 22719 F710lA BAlo SHE L sphaericus
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15% Hx EAEaL ok (Kim er al, 2011). 27|
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227 (food infection)s= Yo7 4 Ut} mjEx
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o2 3714 24 & AR g2 3714 g
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E 9T 13 AeES dode Qo SRS =
A5 At B 3, AAF 24 5 T SR 4
AAWS st Kramer and Gilbert, 1989; Granum,
2001). TE 3739 2552 peptide 5491 emetic
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Zle AEAFeM Be EAE oF7]@tHRyu and
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(Marinda et al, 2002). °15 255 AU2 549
AE AT BFehAe] WHeE Afolddat, hydrogen
peroxide, potassium sorbate(Rice and Pierson, 1932),
ben-zoic acid(Kim et al, 1997), propionic acid, citric
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Marshall, 1994; Ita and Hutkins, 1991; Yonng and
Foegding, 1993; Fernandes et al, 1998)3} NaCl
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2007).
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