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Fig.1 The growth curves of three microbes detected by turbidimetry.

© HERFERMEMHARFATIESHELE http://journals. im. ac. cn



1618

Guangying Zhao et al. /Acta Microbiologica Sinica (2008) 48(12)

22 ZHARKRERRFEN. SHREMEKES

O157:H7

I1h

2h

3h 7h

3~4h 4~11h

O157:H7
O157:H7
1%
200000 A
° 0
1.00000 |-
1o 912
- #3
$ 30
3 gog 10
= 0.00000 | 6 )
& 0
£
51 ol
~1.00000 o7 0d
el
~2.00000 | <
—4.00000 —2.00000 0.00000 2.00000 4.00000
comp.2(8.4%)
200000 €
od
1.0000 - o5 ~ 2
0000001 igar @63
9 8 ?1
™~
% —1.00000 -
s
£ -2.00000
5]
~3.00000 - 0
~4.00000 F

=1.00000 0.00000  1.00000 2.00000
comp.2(21.2%)

1(63.3%)

comp.

comp.1(47.6%)

3
2.2.1 6 22}
3
A\ 100 Hz Pt 1 Hz
Ag 10 Hz Ti 10 Hz
2 (A w 100 Hz
(D) Ti 10 Hz
(B) (C) Pt 1 Hz
Ag 10 Hz
0h
400000 B
00
3.00000}
2.00000}
1.00000}
0.00000 _ 3 d
o
os 60 o7 248 30
~1.00000
—2.00000 —1.00000 0.00000 1.00000 2.00000
comp.2(18.2%)
. D
1.0000 Jo % 030
1449 24
0.500001 5%7
60 |
0.00000+ [,
]
—0.50000}- 5
L]
~1.000001-
4
~1.50000F 4 / ? °
o
ol
—2.00000}
1 1 L L 1 1

=2.00000 -1.00000 0.00000 1.00000 2.00000 3.00000

comp.2(22.7%)

2 SEHEBHANKEEARERMMERMENSE
Fig.2 Score plots of PCA values of S.aureus in W electrodes in 100 Hz frequency segment (A); Pt electrodes in 1 Hz(B); Ag elec-
trodes in 10 Hz(C); Ti electrodes in 10 Hz(D). (Comp.1: principal component 1; comp.2: principal component 2).
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Fig.3 Score plots of PCA values of E.coli.0157:H7 Pt electrodes in 1 Hz(A); Ti electrodes in 1 Hz(B); W electrodes in 100 Hz(C); Au
electrodes in 100 Hz(D). (Comp.1: principal component 1; comp.2: principal component 2).
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Fig.4 The score plots of B.subtilis PCA values of Pd electrodes in 1 Hz(a), 10 Hz(b), 100 Hz(c) frequency segments. (Comp.1: prin-
cipal component 1; comp.2: principal component 2).
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A multi-frequency large amplitude pulse sensor system to monitor
the growth of food-borne pathogens

Guangying Zhao , Jianfeng Huang

(College Food Science and Biotechnology Engineering, Zhejiang Gongshang University,
Food Safety Key Lab of Zhejiang Province, Hangzhou 310035, China)

Abstract: [Objective] We explored whether a smart electronic tongue as a rapid technique, combining with specifically
statistics analyze system, could monitor the growth of the three food-borne pathogens. [Methods] The smart electronic
tongue, multi-frequency large amplitude pulse was based on voltammetry .We used it to detect the comprehensive infor-
mation about a sample and the change process of the medium in 16 periods of time. We analyzed the complex data infor-
mation in statistics with principal component analysis. According to principal component scores plot, we analyzed the
sample. [Results] The growth of Staphylococcus aureus in liquid medium could be monitored by tungsten electrode in 100
Hz frequency segment of multi-frequency large amplitude pulse voltammetry, platinum electrode in 1 Hz, and both silver
electrode and titanium electrode in 10 Hz. The growth of Escherichia coli O157:H7 could be measured by gold electrode
in 100 Hz frequency segment, while platinum electrode in 1Hz, titanium electrode in 1Hz and tungsten electrode in 100 Hz.
Then, palladium electrode was efficient to Bacillus subtilis in 1 Hz, 10 Hz, 100 Hz. [Conclusion] We used the
multi-frequency large amplitude pulse sensor system combining with principal component analysis for the first time. It has
a promising future as a modern rapid analytical technology for detecting the growth of microbe.

Keywords: multi-frequency large amplitude pulse sensor system; voltammetry; food-borne pathogens; principal
component analysis; electrodOe array
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