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Technology, Xianning 437100)

Abstract CdTe quantum dots (QDs) and CdTe(QDs) sensitized-TiO, nanocomposites were synthesized by hydrothermal
and self-assembly method, and the suspension of CdTe(QDs)/TiO, and TiO, were dubbed into the concentration of 1X 10>
mol/L. When a small ring of nutrient broth on E. coli was added into 5 mL LB medium, then E. coli was dubbed approxi-
mately the concentration of 1X 10° cell/mL. The effect of CdTe(QDs)/TiO, nanocomposites on E. coli was evaluated by a
LKB-2277 Bioactivity Monitor using the stopped-flow method at 37.0 C. By analyzing the thermogenic power-time curves,
thermokinetic parameters such as growth rate constant (k), maximum heat power of growth phase (P,,), generation time (¢g)
and inhibitory ratio (/) were determined. The results showed that both £ and 7 have linear correlations with the concentration
of nanocomposites in the scope of 0~4.0X 107> moleL™". The value of k and P,, decrease while 7 and [ increase with in-
creasing concentrations of the CdTe(QDs)/TiO, nanocomposites added into the microbe suspension. Wherein, the slope of
growth rate constant (k) on CdTe(QDs)/TiO, is less than the slope of growth rate constant (k) on TiO,, can you initially de-
termine CdTe(QDs)/TiO, nanocomposites has larger effect than TiO, on E. coli. To some extent, CdTe(QDs)/TiO, nano-
composites and TiO, have the metabolic activity on E. coli, the slope of inhibitory ratio (/) (0.84) on CdTe(QDs)/TiO, is
greater than the slope of inhibitory ratio (/) (0.26) on TiO, at the same concentration. Compared with TiO,, CdTe(QDs)/TiO,
has higher antibacterial activity on E. coli. Combining the visual method of Hadama fluorescence microscopy. The
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CdTe(QDs)/TiO, nanocomposites shows a better antibacterial activity on E. coli than that of nano-TiO, because of the
changes of surface structure. Our results also provide theoretical brace in order to investigate further on the impact of
nanomaterials on the metabolic processes of microbial growth and the kinetics and mechanisms of cell damage.

Keywords microcalorimetry; CdTe(QDs)/TiO,; E. coli; antibacterial activities; thermokinetics
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Figure 3 Power-time curves of E. coli
I: Lag phase, II: log phase, III: stationary phase, IV: decline phase
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Figure 4 Power-time curves of E. coli growth in the presence of TiO,
(A) and CdTe(QDs)/TiO; (B) at different concentration
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Figure 5 Effect of thermogenic rate constant (k) at different concentra-
tion of TiO, and CdTe(QDs)/TiO, nanocomposites

The scope of concentration on 0, 4, 10, 20, 30, 40 pmol'Lfl, respectively

F£1 37 CIHARFEIRELN TiO, Fl CdTe(QDs)/TiO, il E. coli If17~ #2244
Table 1 Parameters of E. coli thermogenic power-time curves at different concentrations of TiO, and CdTe(QDs)/TiO, nanocomposites at 37 C

Compound ¢/(umoleL ™) P, k/min ! R S.D. {6 1%
0 51.73 0.0561 0.9949 0.0654 12.36 0

4 45.02 0.0546 0.9961 0.0686 12.96 2.6

Tio, 10 44.29 0.0539 0.9968 0.0614 13.11 3.8
20 43.49 0.0526 0.9980 0.0442 13.6 6.1

30 42.93 0.0509 0.9980 0.0449 13.63 9.3

40 42.11 0.0500 0.9988 0.0243 13.86 10.8
51.73 0.0561 0.9949 0.0654 12.36 0

4 49.61 0.0542 0.9936 0.0120 12.8 3.4

CdTe(QDs)TIO, 10 45.27 0.0503 0.9986 0.0200 13.8 10.3

20 43.34 0.0473 0.9993 0.0150 14.7 15.7

30 37.47 0.0436 0.0998 0.0120 15.9 22.3

40 32.69 0.0356 0.9996 0.0110 19.5 358
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Figure 6 Effect of inhibitory ratios on E. coli at different concentration
of TiO, and CdTe(QDs)/TiO, nanocomposites

The scope of concentration on 0, 4, 10, 20, 30, 40 pmolsL "', respectively
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Figure 7 Hadama microscopic images of E. coli
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1X 1072 mol/L BT, AEREUCINFE S, B RE A 7
R 7R Y DA AT L
4.5 fEHEN

o PR ISR H vk AT, fE 37 CF,
LKB2277 s#UEE 5, #KXH DMF, 0.1 moL/L HCI,
0.1 mol/L NaOH, J& W Z& 1M /KiEMEEE. Hifsh %
(LKB2132 microperpex peristaltic pump) LA 50 mL/h FJ¥i
TACK AL S 23 B RN BRI IE . Al
W(AEF 0.6 mL) P ARG, 1552, %M Ui i) gtk
T, TR ISR, A B BRI S b P 40 1 AR K
HIHGI N AR, P c sk B 2 min. /= # i 2[R
BIRLLRJG, 15 B R AR, SR
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