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Fig. 1 The applied potential and response current of pulse
voltammetry. A: conventional large amplitude pulse voltammetry; B:

Multifrequency large amplitude pulse voltammetry
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Fig.2 The SIMCA model of V. parahaemolyticus samples in palladium electrode 1 Hz frequency segment.
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Fig.3 The SIMCA model of V. parahaemolyticus samples in tungsten electrode 100 Hz frequency segment.
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Fig.4 The SIMCA model of V. parahaemolyticus samples in silver electrode 100 Hz frequency segment.
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tungsten electrode 100 Hz frequency segment.
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Fig. 6 The result of V. carcariae( A) and V. cholerae non-O1 serogroup( B) samples discriminated by the SIMCA model of V.

parahaemolyticus in silver electrode 100 Hz frequency segment.

P 5 J2 4% Tl U T £ A 6 8 0T ) 3 9 o 85 Fi A%
100 Hz $1R Br g SIMCA JIAE RS B 50 25 21, X
AN AY Tl XoF 02 DI TR R 475 IR TR 0 AR A ) 50 o
RIBF] 100% , EATHYAEAS 58 42 v 15 Rl 7 I 90 R A
BRI A R DK A s i H A 8 Fh AT 1 a1 A
PAEREARTE AR 13 A A 0 DX, ) 03 o o i
KE 100% , fr LAAS BB o X A] RE 2 i T REAS
{14 250t A 408 2 ol b R 0T 3R B R 0 ) SR A RS —
FEPTEC, B T A B AU 28 YA B i o A e A
W BE AT B — B TR A S

P 6 J2 25 i oI T A Sz 38 A 00 B 10 91 7 R P
% 100 Hz 53 # Br i) SIMCA ) 5 44 0 TR ) 4] 531 45
o o A% TG ARG 56 A X ASE R A AG 56 K G, 3 A

R e ) ) e £ IR R AR O B RL A, X X

PRR LR ) 0 500 o £ R AR RE A B 100% . AR EE O
TR LI TR A 56 B R AR 1 S I A/, H L RE AR
T A A A 5

7 % R T BV I PR AR R B 1 Hz JR
By SIMCA )50 g ) 500 25 31 o g fa s B Ay
TCIN T P S OB 2~ IR 4R I L 22 IRy ER A O Y
5 L I TR 174 G 50 4 A A 0 ) v i e 143K 100% ., AH
PR HA 5 A4S AR AR Ok U, A HL AR FE 1 Haz B3R Bt
ST R I R B Y SIMCA ) 5 A R B 1 A0 i)
[EPARC L8

g Lk B E 6 AN TAE LR 3 AN AS TR A R B
G 9% 1 9 7 , 3 F PCA A9 SIMCA ) ) 45 A
AE 7 0590 DX 43 F A 10 Ah 00 PSR B , I FLAS A i) )
I £ R HR K 100% , 0K 1,

F1 10 #NEE SIMCA FI 35 2T B # 50 4 78 X

Table 1  The discrimination accuracy of ten species of Vibrio samples in the SIMCA model
pathogenic Vibrio electrode frequency segment Disciminant probability (a = 5% )
V. cholerae O1 serogroup Pd 1 Hz 100%

V. damselawas Pd 1 Hz 100%
V. metschnikovii Pd 1 Hz 100%
V. alginalyticus Pd 1 Hz 100%
V. cincinnatiensis Pd 1 Hz 100%
V. metschnikovii Pd 1 Hz 100%
V. carcariae Ag 100 Hz 100%
V. cholerae non-01 serogroup Ag 100 Hz 100%
V. mimicus W 100 Hz 100%
V. wulnincus W 100 Hz 100%
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Fig. 7 The result of V. damselawas( A) , V. metschnikovit(B) , V. alginalyticus(C) , V. cincinnatiensis(D) , V. metschnikovii
(E) and V. cholerae O1 serogroup(F) samples discriminated by the SIMCA model of V. parahaemolyticus in palladium electrode

1 Hz frequency segment.
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Development of the soft independent modelling of class
analogies model to discrimination Vibrio parahemolyticus
by Smartongue

Jianfeng Huang, Guangying Zhao”™ , Wenchao Dou
College Food Science and Biotechnology Engineering, Zhejiang Gongshang University, Food Safety Key Lab of Zhejiang
Province, Hangzhou 310035, China

Abstract ; [ Objective | To explore a new rapid detection method for detecting of Food pathogens. [ Method ] We used the
Smartongue, to determine the composition informations of the liquid culture samples and combined with soft independent
modelling of class analogies ( SIMCA) to analyze their respective species, then set up a Smartongue -SIMCA model to
discriminate the V. parahaemolyticus. [ Results] The Smartongue has 6 working electrodes and three frequency segments,

we can built 18 discrimination models in one detection. After comparing all the 18 discrimination models, the optimal
working electrodes and frequency segments were selected out, they were:palladium electrode in 1 Hz frequency segment,
tungsten electrode in 100 Hz and silver electrode in 100 Hz. Then 10 species of pathogenic Vibrio were discriminated by
the 3 models. The V. damsela, V. metschnikovii, V. alginalyticus, V. cincinnatiensis, V. metschnikovii and V. cholerae O
serogroup samples could be discriminated by the SIMCA model of V. parahaemolyticus with palladium electrode 1 Hz
frequency segment; V. mimicus and V. wulnincus samples could be discriminated by the SIMCA model of V.
parahaemolyticus with tungsten electrode 100 Hz frequency segment; V. carcariae and V. cholerae non-O serogroup
samples could be discriminated with the SIMCA model of V. parahaemolyticus in silver electrode 100 Hz frequency
segment. The accurate discrimination of ten species of Vibrio samples is 100% . [ Conclusion]| The Smartongue combined
with SIMCA can discriminate V. parahaemolyticus with other pathogenic Vibrio effectively. It has a promising future as a
new rapid detection method for V. parahaemolyticus.

Keywords: rapid detection method, smartongue, principal component analysis, SIMCA, Vibrio parahemolyticus
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