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LB 10 mmol /L PBS (pH 7.4) 30% H,0, ( )
; ( Millipore ) o
2.2
2.2.1 E. coli DH5« o LB
37 C 24 h 4 °C.8000 ¢ 15 min PBS
(5 min) o 0.1 mL
E. coli E O 0 ; 0.5£ 0 0.25E 0
0.125E 0 ; 6 E4 E=2 E3 EA4 ES5 E 6
E O o
2.2.2 H,O0, H,0,(0.01 ~1 mol/L)
(200 ~350 nm) 240 nm; H,0, o
2.2.3 H,O0, H,0, (
10 mmol /L) ; 10° cfu/mL
1.
1 H,0,

Table 1 ~ Composition of blank and sample when bacteria of different concentrations act with H,0,

Pipette succesively into the cuvette Blank Sample Concentration in assay mixture
PBS 1.00 mL - PBS 10 mmol/L
( ) Sample(bacteria solution) 2.00 mL 2.00 mL 0.67(V/V)
H, 0, (30 mmol/L) - 1.00 mL H,0, 10 mmol /L.
H,0, ; 0.5; 300 s(Start the reaction by addition of H,0, ; follow the

decrease in absorbance with a recorder for 300 s) .

3

3.1 H,0,
H,0, -H,0, 0, H,0 H,0,
H,0, o 0.01 ~1.0 mol/L H,O0, 350 ~200 nm
1 H,0, o Beers 240 nm H,0, H,0,
H,0, - A o SR B s v 20
Beers . 4.0 ey f’* 30
200 ST PPT S\ 20
nm \ 1.0
240 nm  H,0, 10 mmol /L SO i S o 0o
\ C(H,0,)/(mol/L)
H2 02 " ° H2 02 2.0 10.01 mol/L 0.1 mol/L. o
1 R A : H,0, L H0,
1 mol/L.
3.2 H,0, 240 nm o _”\J‘\ T H.0,
10 mmol/L H,0, S AN
\,__‘n_ _ ™~
10 min 0. 004 0~1 _06"' \ \ ;
200 250 300 350
( £0.002 ~0.004) Vnm
H,0, 240 nm o
1 H,0,
3.3 H,0,

Fig. 1 Wavelength-scan spectrogram of H,0, with

different concentrations
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(240 nm) Fig. 3 Relationship between E. coli concentrations and
Fig.2  Kinetic curves of E. coli with different concentra— corresponding rate constant k

tion reacting with H, 0,

2 H,0, 0.40r .
Table 2 Bacteria concentration C values and corresponding catalase L
k values fitted 0.30F
C0n7(:emrali0n A R L
(5.7 x10" cfu/mL)
3 0.20f 3=0.0546+0.7326x
1 0.01634 0.97565 R*=0.95163
0.5 0.00846 0.99775 i
0.25 0.00574 0.99663 0.1or
0.125 0.00242 0.99348 ro"
0.1 0.00141 0.9980 0005001 02 03 04 05
0.05 0.00159 0.9947 Concentration (5.7x10" cfu/mL)
0.025 0.000191 0.9961
0.0125 0.000496 0.8604 4 Ad
Fig. 4  Relationship between E. coli concentrations
: H,0, and corresponding AA
" H,0, 0 ~5 min AA(A -A,) AA

AA

R* =0.95163.
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Spectrophotometric Method for Rapid Detection of Bacteria

LI Dong-Yang RU Shi-Ping WU Jian" YING Yi-Bin
(College of Biosystem Engineering and Food Science Zhejiang University Hangzhou 310029)

Abstract The catalase activity of intact cells was investigated with the UV spectrophotometry to realize the
rapid detection for bacteria (E. coli DH5a as a model). With the addition of hydrogen peroxide to the bacteria
solution the catalase of the bacteria would decompose the hydrogen peroxide which followed the first-order
kinetic. The first-order rate constant that reflected the bacteria concentration was calculated according to the
absorbance change of hydrogen peroxide at 240 nm. The results indicated that there was a linear relationship
between the rate constant and the E. coli concentration in the range of 5.7 X 10° =5.7 x 107 cfu/mL; the cata—
lase activity of intact E. coli was 4.2 x 10" L/(s * cell). This method could be used to detect the bacteria
of 5.7 x10° cfu/mL within 5 — 10 min.
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