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Evaluation Assessment of Oral Odor Inhibition of
Phyllanthus emblica L. Using Electronic Nose

LIU Boke, QIN Xi, ZHANG Xiaodong, LIN Zhongyi, LIU Xiaoling’
(College of Light Industry and Food Engineering , Guangxi University , Nanning 530004 , China )

Abstract: An electronic nose (eNose) analysis was established to determine oral odor in this
research. Saliva stench of different incubation times was detected by eNose. The optimal detection
time , characteristic parameters and main sensors were obtained via the experimental data from
SPSS,PCA,LDA, Loadings analysis and radar map characteristic analysis. The correlation among
eNose measurement,sensory evaluation and protein precipitation-spectrophotometry method were
compared and analyzed. The impact of Phyllanthus emblica L. extracts on saliva odor was
determined by the above three methods. Each sensor was sufficiently distinguished in vicinity 5 s of
maximum ,which was thus used as the characteristic extraction parameters. There was significant
difference (P<<0.05) between R6 (W1S),R7 (WIW),R9 (W2W) and the other sensors with 12 h

incubation. The correlation coefficients between their response values and sensory evaluation values
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were larger than 0.98. Consistent results of the oral malodour examination and evaluation were

achieved for all three methods. The characteristic sensors of oral odor were R6 detecting methyl

compounds,R7 detecting inorganic sulfide and R9 detecting organic sulfide. The eNose can be used to

evaluate the inhibition of oral odor. And Phyllanthus emblica L. extracts showed inhibition on oral odor.

Keywords: electronic nose,oral odor, Phyllanthus emblica L.
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Table 1 Response feature of the PEN3 sensor array

%
i T T

Wi1C RN T A L 2,10 mL/m?
R2  W5S HALED NO,, 1 mL/m’
R3  W3C J5 7 W28, K %#,10 mL/m’
R4  W6S iR H,,1 mL/m?®
R5  WsC B, 05 LAy e, 1 mL/m?
R6 WIS of 328 R B CH,,100 ml/m’
R7  WIW X T LT A4 72 H,S,1 mL/m?
R8 W28 X 2 B R A €0, 100 mL/m’
e 55 WL X AT HLBR AR 4 HS, 1 L

R

RI0 W3S Xt Jot ek R A CH,, 10 mL/m*3

2.6 HERESSHHF

JH SPSS #1784 4t 11, # 5 One—Way ANOVA
3 ab B FF R A Origin AE ], i3 Duncan [G £
P o i i P25 5% P<0.05 F#oRnE R B LK
e BT A 3 R, T AR U 22RO - S (E A
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Teble 2 Sensory Evaluation of saliva malodor (sensory

evaluation value)

M, 1.000+0.000* 1.0
M, 2.267+0.115" 22~24
M; 4.067+0.115¢ 4.0~4.2
Ms 4.700+0.200¢ 4.5~4.9
M, 5.133+0.115¢ 5.0~5.2
M, 6.000+0.000" 6.0

T < A [) 5 B 3 7 [ 90 B0 [ 477 S 35 22 57 (P<0. 05)

RV
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R
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1 £EME 12 h PEN3 & 588 i 57 i 2% [

Fig. 1 Response curve of the PEN3 sensor in saliva

incubating for 12 h
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Fig. 2 Radar scan map of saliva with different incubation
time
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Table 3 Comparison of PEN3 sensor with different incubation time

i N B G/Gy

1 A A
R;(W1IW) 4.259+0.193% 4.423+0.095%
Re(W1S) 2.166+0.127™ 2.863+0.149™
Ro(W2W) 3.559+0.112% 3.721+£0.070®
Rs(W2S) 1.192+0.026* 1.320+0.032%
R4(W6S) 1.054+0.002% 1.091+0.012¢
R,(W5S) 1.580+0.063 1.690+0.017
Ry (W3S) 1.125+0.010% 1.166+0.005
Rs(W5C) 0.983+0.007" 0.979+0.004"%
R;(W3C) 0.958+0.014" 0.942+0.007"%
Ri(W1C) 0.927+0.025" 0.902+0.007"%

5.579+0.514% 5.104£0.435% 20.673+0.769*
6.483+0.410% 8.027+0.247™ 19.250+1.710"
4.589+0.367™ 4.178+0.297% 13.193+0.267*
2.253+0.147% 2.445+0.126% 4.355+0.314M
1.704+0.160" 1.642+0.177% 2.824+0.204*
1.743+0.081% 1.742+0.105% 2.546+0.0727
1.247+0.005" 1.279+0.029" 1.649+0.062*
0.977+0.001" 0.975+0.001% 0.957+0.008*
0.938+0.013" 0.949+0.009" 0.815+0.005%
0.898+0.026" 0.922+0.016" 0.733+0.007*

T AR RS S 0E 7R [F) A7 8O 18] 47 78 .35 22 53 (P<0. 05) , AN Rl /NG S B3 75 [7) 91 B 40 [ 17 7 b 25 22 5% (P<0. 05)
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Table 4 Comparison of activity to suppress oral malodor of Phyllanthus emblica L. extracts

LT B AR AR R S

B il T JBE T E H -
Rs(W1S) R;(W1W)

LVEE A
R LR AR AL fie

Ro(W2W)

23 [ % H] 6.000£0.000°  11.213+0.697°  32.494+2.059° 21.253+0.742° 32.097+1.385¢ 0.000+0.000"
BB EL 95% L AR U 4.23320.252°  11.077+0.587"  19.179+1.147° 13.481+0.723¢ 14.817+0.950 0.457+0.011°¢
Ay 5.100+0.200°  7.839+0.325* 12.906+0.662" 8.448+0.493" 15.357+0.647" 0.054+0.006°

LR TR 3.333+0.115*  8.369+0.681* 9.670+0.318" 6.993+0.236° 5.467+0.386 0.648+0.010*

1E T 3.967+0.153"  12.854+0.458°  14.738+0.967" 9.314+0.544" 15.083+0.457" 0.602+0.011"

KA 5.900+0.100°  15.045+£0.427%  27.477+1.879° 18.419+1.016¢ 25.873+2.355¢ 0.253+0.020¢

TE A [ 7 B 2 7R TR 47 5008 ) A7 78 135 0% 5+ (P<0. 05)
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