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HYDROLYSIS OF PEPTONE BY ACTIVATED SLUDGE AND
SELECTIVITY OF AMINO ACIDS
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ABSTRACT; 1In order to make clear the rate determining step of the activated sludge
process, the batch reactor experiments were operated. Peptone and mixture of free
amino acids (the compositions of amino acids were arranged so as to be same as of
peptone) were selected as primary substrate. Each of substrates was supplied to
the activated sludge which was preliminarily acclimated to peptone in the batch
reactor and the changes of the substrate concentration were traced.

The removal of peptone followed first order reaction kinetics, however that of
amino acids mixture followed zero order kinetics. The requisite time for 907 removal
of peptone was more than twice of that of amino acids mixture. It was, therfore,
concluded that the hydrolysis process of peptone was the time determining step.

The amino acids were classified into two groups. The first group was composed of
the essential amino acids, the maximum removal velocities of which were not
influenced by the state of substrate (monomer or polymer). The second group was
composed of the amino acids which were deaminated to the intermediates in the TCA
cycle, that velocities of which were higher in amino acids mixture than in peptone.
KEYWORDS:; Activated sludge, Kinetics, Hydrolysis, Rate determining step,

Metabolic passway.
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Table-1  The concentration of amino acids in peptone, the removal_rates

of each amino acids and the ratios of the removal rates

MW (1)  nmole” mg ToC* A B C B/A C/B C/A
Gly 75 .320 190 14.3 4.6 0.67 2,62 13 3.9 5.0 19.4
Ala 89 .405 176 15.7 6.4 1.44 5.73 38 4.0 6.6 26. 4
Ser 105 .343 236 24.8 85 1.58 6.77 35 4.3 5.2 22,2
Thr 119 .403 299 35.6 14.3 3.36 5.75 .9 1.7 0.84 1.4
Asp 133 .361 226 30.1 10.9 1,97 2,40 25 2.4 5.3 12.7
Glu 147 .408 558 82.0 33.5 10.14 18.37 32 1.9 1.6 3.2
val 117 .513 250 29.3 15.0 5,46 5.82 6.2 1,07 1.07 1.14
Lew 131 .550 338 44.3 24,4 6.58 9.29 12 1.4 1.3 1.8
Ile 131 .550 196 25.7 14.1 3.46 5.48 6.5 1.6 1.2 1.9
Lys 146 .493 286 41.8 20.6 5.83 5.47 4.7  0.94 0,86 0.81
His 155 .465 70 10.9 5.1 1.51 1.64 4.7 1,09 2.9 3.1
Arg 174 .414 81 14.1 5.8 2.16 2.58 20 1.2 7.9 9.5
Phe 165 .655 150 24.8 16.2 5.08 5,84 9.6 1.15 1.6 1
Total 3075 393 179

(1) Theoretical TOC (g/g) A:Maximam removal rate in peptone  {(mg-TOC/g-MLSS-h)
* In peptone 500mg B:Average rcmoval ratc in amino acids mixture ( 7 )

C:Average removal rate in single amino acids ()
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