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Association study on adenosine triphosphate biofluorescence detection tech-
nology
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[Abstract] Objective To test the relation between adenosine triphosphate (ATP) biofluorescence detection tech-
nology and bacterial colony forming unit (CFU) and blood content. Methods Escherichia coli (E. coli) ATCC 8099
and heathy controls’ blood were diluted to the concentration of 107',1072,107°,107*,107°,10"° and 10~7, respec-
tively, then lysate, luciferase and ATP standard substance were added, relative light unit (RLLU) values were deter-
mined twice by fluorimeter, ATP contents(amol) were converted according to formula(ATP content = ﬁ X10°);
hemoglobin values were measured by hematology analyzer to reflect protein residue level. Curve demarcate standard-
ization was made to show the relation between diluted bacteria, hemoglobin content and ATP content. Results Bac-
terial CFU and ATP content logarithm values (y=1. 07x — 0. 55, R* = 0. 99), bacterial CFU and ATP RLU log-
arithm values (y=1. 14x+ 0. 33,R* = 0. 99) showed linear relationship respectively. There was no significant differ-
ence between the logical values figured out by different RILU values and the actual values. After hemodilution, he-
moglobin and ATP RLU logarithm values also showed linear relationship (y=1. 032 — 8. 42, R* =0. 99). Conclusion
ATP biofluorescence detection technology can detect the content of bacteria and protein through ATP value and
RLU, it can determine contamination degree and clean effect of medical equipments and object surface, it’s a new,
sensitive and rapid detection method.
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Table 1 Relation between E. coli CFU values and ATP contents

Bacterial concentration Lo, ATP Lo,

Sample No. (CFU/mL) <CFU/5go L) Al A2 (amol) (amfl)

1 2.94 X108 7.17 950 177 OUT OF LINE OUT OF LINE OUT OF LINE

2 2. 43 X107 6. 09 172 388 227 723 3 115 351. 95 6. 49

3 3,22X10° 5.21 16 201 109 365 173 897. 64 5.24

4 2.92X10° 4.16 1442 103 192 14 171. 99 4.15

5 2. 48 X104 3. 09 229 98 252 2 336. 19 3.37

6 2.32X10° 2. 06 47 136 620 344,14 2.54

7 2.52X 10?2 1. 10 5 101 110 49, 45 1.69
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Figure 1 Linear relation between lg of E. coli CFU and ATP content
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Figure 2 Linear relation between lg of E. coli CFU and RLU
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Logical values of E. coli CFU figured out by different RLLU values and actual values

Bacterial concentration Colony forming unit Lo . .
(CFU/mL) (CI};U/S() fL) (CFU/S%) b Al CFU lg Logical value of CFU
2.94 X108 1. 47 X107 7.17 842 262 7. 08 1. 20X 107
2. 94 X107 1. 47 X100 6.17 129 617 6.15 1. 43 X100
2. 94 X100 1.47X10° 5.17 14 094 5. 06 1. 14 X105
2.94X10° 1. 47 X10* 4.17 1165 3.83 6. 69X 103
2.94 X104 1. 47 X103 3.17 110 2. 66 4.56X 10?2
2.94 X103 1. 47 X102 2.17 21 1. 84 6. 92X 10!
2. 94 X102 1. 47 X 10! 1.17 3 0. 88 7.55X% 10"
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Figure 3 Linear relation between logical values of E. coli CFU figured out by ATP and actual values
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Table 3 Blood ATP stability testing result
Sample No. 1 2 3 4 5 6 7 8 9 10 Average
Spl 1(118 g/L) 38 907 36 585 37 416 43 605 41 190 45 662 42 221 44 399 42 589 44 360 41 693. 4
Spl 2(115 g/L) 29 478 30 584 26 640 27 593 27 377 30 221 27 528 27 105 29 253 29 720 28 549. 9
Spl 3(88 g/L) 17 570 18 665 17 747 16 037 17 919 18 050 16 600 17 645 17 681 15 806 17 372
Dilute the volunteers” blood to 1075, repeat test 10 times.
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Figure 4 Blood ATP stability testing result
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Table 4 Relation between different dilution of hemoglobin and RLLU
Dilution of Protein residue of Lg value of Lg value Protein residue Lg value of Lg value
Sample sample 63 protein residue of RLU of sampte 64 protein residue of RLU
(mg/50 pl) of sample 63 (mg/50 pl) of sample 64
(mg/50 pl) (mg/50 pl)
Non-diluted 6.1 0.79 7.25 6.6 0. 82 7.25
-1 6.1X1071 =0.21 7.25 6.6X1071 =0.18 7.25
-2 6.1X1072 -1.21 6. 82 6.6X1072 —-1.18 7.01
-3 6.1X1073 —-2.21 6. 06 6.6X1073 —-2.18 6. 19
—4 6.1X107# -3.21 5.14 6.6X107* =3.18 5.37
-5 6.1X107> —4.21 4.13 6.6X107> —4.18 4. 49
-6 6.1X107°¢ —5.21 3.18 6.6X1070 =5.18 3.47
-7 6.1X1077 —6.21 2.16 6.6X1077 -6.18 2,11
-8 6.1X10°8 =7.21 1. 04 6.6X1078 =7.18 1. 61
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Figure 5 Relation between sample 63 hemoglobin residue lev-

els and ATP RLU lg values
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Figure 6 Relation between sample 64 of hemoglobin resi-
due levels and ATP RLU lg values

(The ATP detection was highly sensitive, the concentration of ATP in the blood without dilution and with 10~ ! dilution were too high, and

out of reaction range, so these two concentrations weren’t shown in figure 5 and figure 6. )
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