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This study was conducted to analyze the composition of amino acids to develop of a method for tracing con-
tamination sources in groundwater which is polluted by livestock wastewater or leachate from carcass burial
sites. In this study, the FALCON (Fingerprinting Analysis of Leachate Contaminants) procedure was used to
find unique characteristics in the samples of livestock wastewater and carcass leachate. For the livestock waste-
water samples, Lysine accounted for the largest portion (23.39%), followed by alanine (21.93%) and glycine
(6.94%). As for the composition of amino acids in carcass leachate, on the other hand, valine made up the high-
est percentage (28.72%), followed by leucine (19.25%) and isoleucine (15.40%), To identify distinct char-
acteristics between livestock wastewater and carcass leachate in terms of their amino acid composition,
individual data sets were estimated for the statistical reproducibility/comparability of fingerprint patterns, and
consequently six amino acids such as valine, isoleucine, leucine, lysine, methionine and tryptophan were
selected to develop the indicators. To statistically estimate the suitability of these six amino acids, the hier-
archical clustering method was used. As a result, all samples except one livestock wastewater sample were
clearly divided into two groups: livestock wastewater and carcass leachate. The similarity was 0.665 among
the seven samples of livestock wastewater and 0.500 among the seven samples of carcass leachate, which
shows that there are similar distribution patterns of amino acids among the samples of each group. On the other
hand, the similarity between the two groups turned out to be 0.121, which indicates that livestock wastewater
and carcass leachate have significantly different characteristics from each other in terms of amino acid con-
centration. Therefore, this method of analyzing the composition of amino acids may be useful to trace con-
tamination sources at monitoring locations with pollution fingerprints.
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Fig. 1. Contamination of groundwater by fertilizer, manure and leachate leaking from a land disposal site.
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Fig. 2. Scheme of Phenylisotiocyanate derivatization with amino acids.
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Table 1. Similarity matrix of percentage of 6 amino acids in 14 sample of carcass leachate and livestock wastewater using

furthest neighbour method

Wastewater (A)

Leachate (B)

1 2 3 4 5 6

1 2 3 4 5 6 7

1.000
0.747
0.867
0.546
0.771
0.789
0.665

1.000
0.857
0.734
0.853
0.767
0.899

1.000
0.622
0.760
0.812
0.765

>

1.000
0.729
0.591
0.685

1.000
0.798
0.804

1.000
0.754

1.000

0.422
0.517
0.519
0.540
0.316
0.370
0.300

0.476
0.596
0.511
0.638
0.371
0.329
0.258

0.428
0.537
0.464
0.591
0.323
0.281
0.211

0.717
0.765
0.747
0.821
0.613
0.570
0.500

0.540
0.551
0.570
0.656
0.435
0.393
0.323

0.338
0.372
0.374
0.477
0.234
0.191
0.121
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0.406
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0.442
0.569
0.302
0.260
0.189
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0.781
0.886
0.815
0.892
0.853
0.783

1.000
0.896
0.854
0.676
0.732
0.662

1.000
0.857
0.780
0.817
0.747

1.000
0.718
0.690
0.620

1.000
0.823 1.000
0.856 0.918 1.000
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Fig. 5. Dendrogram of 14 sample of carcass leachate and livestock wastewater.
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