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Controlling Bacterial Regrowth Potential by the Limitation of Nutrients in Drinking Water

Oh, Jung-Woo T

Department of Urban Engineering, School of Engineering, University of Tokyo

ABSTRACT : In this study, the profiles of the bacterial regrowth of indigenous bacteria in tap water and Pseudomonas fluorescence P17
were investigated for cases when carbon (glucose), and/or nitrogen (NOs-N), and/or phosphorus (PO,>-P) were added below sufficient
nutrient concentration (SNC) and when carbon sources (glucose and acetate) and nitrogen sources (NH,"N and NO;-N) were added
together. The bacterial regrowth was decreased with limitation of nutrients, and were lowered relatively in the sample, which plural
nutrients were limited. In addition, phosphate might be the effective nutrient to control the bacterial regrowth in drinking water because
the bacterial regrowth was significantly decreased by the limitation of phosphate. In contrast, the bacterial regrowth was retarded with
increasing the concentration of NO;N. For simultaneously adding carbon (glucose or acetate) and nitrogen sources (NH;-N and NO;-N),

the regrowth counts appeared highly in the condition, for both glucose and acetate. And, the regrowth was increased with increasing NH,-N
concentration as a nitrogen source.
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Table 1. Required nutrients as a final concentration (10 mgC/
L equivalent)

Compounds Added concentration (pg/L)
Na;S04 44291
CaCl, - 2H,0 183.78
MgCl, - 6H,0 418.31
FeCl; « 6H,0 96.88
KCl 190.66
CoCl; « 6H,0 4.039
CuCl, - 2H,0 5.366
MnSO; - SH,0 219.403
ZnCl 2.085
(NH4)6Mo07024 - 4H,0 1.288

Table 2. Final concentration of carbon, nitrogen, and phos-
phorus for the experiment of bacterial regrowth
characteristics under simultaneous limitation of
three nutrients

C,N<SNC | C,P<SNC | N,P<SNC

CNPSNCI b ooNC | N>SNC | C>SNC

Carbon, mgC/L { 0.1 { 05|01 |05 {01 ]05)10]10
Nitrogen, mgN/L | 0.1 | 03 | 0.1 | 03 {05 |05 |01 |03
Phosphorus, pgP/L| 1.0 | 5.0 [100]100{ 1.0 | 50 | 1.0 | 50

CN>SNC | C,P>SNC | N,P>SNC
P<SNC N<SNC C<SNC
Carbon, mgC/L | 1.0 | 1.0 | 1.0 | 1.0 ] 0.1 | 05 | 1.0 | 3.0

Nitrogen, mgN/L | 0.5 ] 0.5 | 0.1 | 0.3 | 0.5 | 0.5 | 0.5 | 05
Phosphorus, pgP/L| 1.0 | 5.0 | 10.0 | 10.0 | 10.0 | 10.0 | 10.0 | 10.0

C,N,P>SNC

Glucose, NO;-N, and PO, -P were added as carbon, nitrogen, and
phosphorus sources, respectively.
The term 'SNC' means the sufficient nutrient concentration.
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Table 3. Final concentration of carbon, nitrogen, and phos-
phorus for the experiment of bacterial regrowth cha-
racteristics under combination condition of carbon
and nitrogen sources

Glucose : Acetate, mgC/L NH4'-N : NO5-N, mgN/L PO43'-P, ugP/L

0.0 : 03

0.0:0.5 0.05 : 0.25
0.0 : 03

0.2:0.3 0.05 : 0.25 5.0
0.1:02
0.0 :03

0.5:0.0 0.05 : 0.25
0.1 :02
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Fig. 1. Profiles of specific regrowth rates for the different
concentrations and forms of nutrient sources. The
vertical error bars through the symbol indicate the
maximum and minimum values (n=8). (A) carbon,
(B) nitrogen, (C) phosphate. W, glucose; @, acetate;
A, humic acids; [, NH,/-N; <, NO-N; A,
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Fig. 2. Bacterial regrowth counts under simultaneous limitation of three nutrients. The numbers in figures represent the
concentration of nutrient, and the units are mgC/L with glucose, mgN/L with NOs-N, and pgP/L with PO,”-P (For
example, C0.1INO.1P10.0 = Glucose 0.1 mgC/L, NO;-N 0.1 mgN/L, PO;"-P 10.0 pgP/L). “SNC” means the sufficient
nutrient concentration. (A) Indigenous bacteria, (B) Pseudomonas fluorescens P17.
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