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Research on evaluation methods of oral odor by electronic nose
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Abstract ; Saliva stench in different incubation times was measured by electronic nose. The optimal detection

time, characteristic parameter area and main sensors were obtained through the measurement data analyzed by

SPSS, PCA, LDA and Loadings analysis combined with radar map characteristic analysis. The results showed

that each sensor was sufficiently distinguished in vicinity 5 s of maximum, and thus used as feature extraction

parameters. When the incubation time was 12 h, each sensor had a significant difference, so 12 h was used as

detection time. There was a significant difference ( P < 0. 05) between electronic nose sensors R, (W1S) , R,

(W1W) and Ry ( W2W) response to oral odor gas and other sensor in incubating 12 h and correlation coeffi-

cients were greater than 0. 9. The three sensors played a major role in the expression of halitosis. And it mani-

fested that the saliva stench gases were volatile sulphur and methyl compounds.
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Table 1

PEN3 sensor array and its response compound type
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Table 2 Sensory evaluation of saliva malodor

(Sensory evaluation value)

MERREA RE IR OY(E £ fifEE)  REIEEE/ 2

M, 1.000 0. 000" 1.0
M, 2.267 +0. 115" 2.2~2.4
M, 4.067 £0.115° 4.0~4.2
M, 4.700 +0.200" 4.5~4.9
M, 5.133 +0.115° 5.0~5.2
M, 6.000 +0. 000" 6.0

i AFR/NG FRER R RSB AR EE R (P <
0.05).
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Table 3 Comparison tables of PEN3 sensor in different incubation time

R IRARALY 1h 3h 6h 9h 12 h
R; (W1W) 4.259 +0.193% 4.423 £0.095% 5.579 £0.514"" 5.104 =0.435" 20.673 +0.769™
Rs (W1S) 2.166 +0.127™ 2.863 0. 149™ 6.483 +0.410% 8.027 +0.247™ 19.250 +1.710"
Ry (W2W) 3.559 £0.112% 3.721 £0.070% 4.589 +0.367™ 4.178 £0.297" 13.193 +0.267"
R, (W2S) 1.192 +0.026 1.320 +0.032“ 2.253 +0. 147™ 2.445 +0. 126™ 4.355 +0.314"
R, (W6S) 1.054 +0.002%" 1.091 £0.012% 1.704 +0.160* 1.642 £0. 177" 2.824 £0.204™
R, (W5S) 1.580 +0.063“ 1.690 +0.017""  1.743 +0.081™ 1.742 +0.105™ 2.546 +0. 072"
R, (W3S) 1.125 £0.010% 1.166 +0.005 1.247 +0.005™ 1.279 +0. 029" 1.649 +0.062**
R, (W5C) 0.983 +0.007" 0.979 +0.004"™ 0.977 +0.001™ 0.975 +0.001"® 0.957 +0.008"
R, (W3C) 0.958 +0.014" 0.942 +0.007" 0.938 +0.013* 0.949 +0.009"* 0.815 +0.005"
R, (WIC) 0.927 +0.025™ 0.902 +0.007"™ 0.898 +0.026™ 0.922 +0.016™ 0.733 +0.007

E AFRE PR R TR AR 25 22 5, ARV NG R [R5 Bl (B A7 AE 25 72 57 (P <0.05).



FTCR, %0 LR T BN T R

.13 -

FIRE R 3277 1% , HO AR /N2 W A 531 1) 45 2
F BT 25 S U KRR AN 4
TEAS FIBEAL I E] R 42 LDA [, 26 1 )51
PREC(LDA, ) (BT 73.27% , 565 2 F1 5] &
B(LDA, ) Tk R H18.51% , Rt otk R
91.78%. Hif 3 h fY 0 iy <R AZ 1k 32 2R BLAE
LDA, b, STikRE/N, A R H /N, H 1 h
3 h RBEIIT, X AT RESE 1 T AL M TF 45 B,
TS b A A o 4, PRAR BB ML o A REAR A
W3 B A T T A J A R B BTG B
SEEAL RIS Jin, LDA, Jir 7 FEEE3G 0, X n] g 55 4%
FAEBRACH) S P EIA S Y S AT G s Lt
1G5 2 12 h B, SR A9 22 Al AR g b, HLAE
LDA, Ml LDA, 78] ., BR2Z Aif i TR X 3
JER A REZS. il LDA S38 af RLSE 2 X 7y
HH 12 b 5 A A IR T B 14 SRR 2 K

2.2.4.3 Loadings 43 #f Loadings 43 f1 5
PCA 25T A0 [ i 55325 , i TR 34 T
A AR B, YU HE A 7 S A ) o A v A% SRR 1Y T
TR, AL 2 A 01 2 S H00m 2 ) 50 (0,0) T
FIT 1, 27 H DTRR 38O WAk 1 R R,
W 7R IZ A% s WA F ] L2 185 g AT
SEFAL I ] R 4 ME VY Loadings 43 Afr 18], K 5 1]
DIE ), 1 s R (WIS), R, (WIW) F1 Ry
(W2W) XF 56 1 800 1 TTRR AR, Ry %26 2
T W TTRR R BN s (B IS R, Fl Ry X2 2
TR TTHRFRALIG R, (W3C) R (W5C) L, R,
(WLC) FI R,y (W3S) 5 J5 i 45 30T, & W] X 7y
Pt R TR AR AR A/ F2 00 4 B Rt o
k%R 99.61% >95% , [H 1% J&4% Ry, R, 1 R,
()0 AR T AR A 3 A A 48 4. 38 3 Load-
ings J AT 2 4 SRR ot 32 JCHILAR

4.0
—~ 3.0t
x
g
e 2.0} 1h-
e T
I 5 L
.z
£ 0.0}
; 1.0} | | oh
: oy
E-20} u }

Ohs
-3.0F
5 10 15 25 30 35 40
main axis(Variance 95.61%)
B3 REMAE A T a9 4 ekig PCA B
Fig. 3 The PCA chart of saliva in different incubation time
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