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Detecting adenosine triphosphate (ATP) in activated
sludge by trichloroacetic acid (TCA) extraction and
microwave extraction

ZHAO Yi-Liang* YANG Hui-Wen SONG Hao-Liang CHEN Qian-Yu

(Environmental Science and Engineering College, Guangdong University of Technology, Guangzhou,
Guangdong 510006, China)

Abstract: [Objective] To provide the basis for the activity of activated sludge, as an important index
in activated sludge, adenosine triphosphate (ATP) is detected to study the activity of activated sludge
in the research. [Methods] The research used the method of TCA and microwave to detect ATP in
activated sludge. Influencing factors (such as the concentration of TCA, time of immerging in an ice
bath, pH, frequency of microwave and treatment time with microwave) are also discussed. [Results]
The optimal concentration of TCA in the activated sludge is 2.5% with the concentration of TCA of
1.0%—7.0%; during 2—60 min immerging time in an ice bath, the optimal time using ice bath is 10 min;
the optimal pH of Tris-EDTA buffer is 7.5. The suitable conditions for the method of microwave are:
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800 W and 15 s for microwave irradiation. [Conclusion] The method of TCA and microwave can
detect ATP in activated sludge. However, compared with the method of microwave, the method of
TCA can guarantee the integrity of ATP, thus, the method of TCA is more suitable for detecting ATP

in activated sludge.

Keywords: ATP, TCA, Microwave, Luciferase, Activated sludge
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ATP 0.5 mmol/L ATP 500 mL
ATP ) 2 mL 10 mL
BLW0401 0.10 0.15 020 025 030 040 0.50
TDL-60B 0.60 0.70 mL TCA 100 uL
G8023CTL-K3 5 mL Tris-EDTA
pHS-25  pH 3 000 r/min 5 min 100 pL ATP
Genex 100 pL
JGO18
ATP
12 SAE 1.2.4 WURERBUERAE: 2 mL
121 2L5kREZ. ATP ATP 10 mL 500 pL Tris-EDTA
1
ATP ATP 0.01 160-800 W
0.10 1 10 100 pmol/L 100 pL ATP
100 uL ATP 3 000 r/min 5 min 100 uL ATP
100 pL
1.2.2 ATP T{ERECE: ATP ATP
(ATP ) ATP ATP
(ATP :ATP =1:100) 2 HR550
50 uL ATP 5 mL ATP 2.1 ATP FREm%:
5 mL ATP ATP
ATP
123 TCA REUERL: ATP
ATP 5 mL ATP 1

£ 1 ATPIRERK

Table 1 Standard solution of ATP

ATP ATP ATP
The concentration of ATP (umol/L)  The volume of standard solution of ATP (uL)  The volume of cracking solution of ATP (uL)

100.00 60 (0.5 mmol/L  ATP ) 240

10.00 100 (100 pmol/L) 900

1.00 100 (10 pmol/L) 900

0.10 100 (1 pmol/L) 900

0.01 100 (0.10 umol/L) 900

ATP ATP 0.5 mmol/L

Note: Original standard solution of ATP with the concentration of 0.5 mmol/L in Table 1 is from ATP kit, the concentration of standard
solution of ATP which should be taken is shown in brackets, and the volume of standard solution of ATP which should be taken is shown
outside the brackets.
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Figure 5 The influence of frequency of microwave on
detecting ATP
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Table 2 The difference between the method of TCA

and microwave

The sample TCA Microwave

1 1131 20 524
2 1029 21 634
3 1 080 19 579

/RLU 1080 20579
The mean/RLU
ATP 4.01x107°  1.26x107°
The concentration of ATP (mol/L)

ATP 2.03 0.61
The concentration of ATP in
sludge (mg/g VSS)

TCA
55 1.25 ATP

Note: The method of TCA and microwave are carried out on the
samples of suspended sludge diluting 55 times and 1.25 times,
respectively, and the concentrations of ATP in the table are calculated
by the value of fluorescent according to the standard curve, then
multiplied by the dilution ratios and divided by the quality of samples.
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