Level of Information Noise and Prespectives of Odour Assessing GC-NN System
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Odour kinds and brands of various food products (eg. coffee, alcohol, trufles) are determined with instruments called electronic noses. Trials to specify possibilieties of these instruments to determine such odour features as odour intensity or odour hedonic tone of a complex multicomponent mixture of odorants have not been investigated
yet. It is proved that odour intensity of a two-components mixture of odorants can be appointed with an e-nose by comparison results of signals from a surface of a sensor layer (surface distribution) with odour intensity assessments obtained with an olfactory method [1]. GC-NN system enables for appointing various odour features of
any odorants mixture on the basisof a chromatograph detector signals (time distribution).

AIM AND SCOPE OF THE RESEARCH RESULTS POTENTIAL APPLICATIONS

Distribution of odour intensity assessments of a panel
Perspectives of GC-NN method development depend on a trained network capabilities to eliminate information about odourless 7 logarithm of acetone conceniration logS = 2,362 0 o
compounds (no-odour impact) present in an analised sample and recorded in chromatographic data. ’ o
T ] o
Effects of training neural networks prepared for determining odour intensity of acetone on the basis of information about its 5 N R Z "o oo
concentration in the air, delivered simultaneously with information about concentrations of several to twenty neutral odourless 4 | | | ) o 6o o
pollutants (information noise) were investigated. st/ N , ooen ij <t
2 [T PP P PP PSPPI 2 mm m s Gl
311 individual odour intensity assessments of 24 air samples acetone (concentration of 110-16500 mg/m?®) were collected. Results tables were 1 \ S : o sexsony
extended by introducing 20 additional columns with 1 to 20 randomly chosen non-zero hypothetical concentartions of neutral pollutants. \ N\ 0 m @ om o o feisien Eiabs cetfatisua caur ransiy
0 0 1 2 3 4 5 6 7 8 2,0 2,5 3,0 3,5 4,0 sepatation conditions, when possible) F assessments of each sample
) i} i} . . i} i} i} i} Odour intensity log ¢; c[mg/m 3] S TATISTIC ]
Results of calculations, performed with networks prepared in conditions of information noise and without the noise, were compared. kK DATABELECTON S
The figures present differentiation of odour intensity assessments of an acetone % \
sample in a gropu of 13 panalists (fig. a) and of all 24 analysed samples of acetone CH%’:%&%%EEEE?.SQGC 1
E S E E L by five group of panelists. | .
EH Serwer plikiw STATISTICA - [Dane: 311 ind z Z0N.STA 14¥ * 311c | = /& {chramatagrams characteristics) i (ndzzrri?nﬁ:eengsiw) <_—JJ J L DEFII‘-ILJI“IUPEgl\EIARIAEILE e INCREASE OF ANALYSED
- - E Plil=. Ed]'a W-idclk Analiza W':._-'krE.-S':.-' Opcje Okno Pomoc S - . _ . 1= E UTILISED? SAMPLES NUMBER
Chromatographic and sensory analysis ionne [Preypadri] [r<TZE] [SUI<) (AT (81:28) b (159 [l (]l Tesifee) (6] (59 [SIRs] (%] (] (2] << o <
iyl e i L. : Sal viieed| e senl 'sissal oiwse Sbes]  o.oocl; cico6l Sied] o ooof sGibsel fooof| w.eso \”““’> |
N : s 77s] o 0ae| s iss| .57 2 7so 5 000l 5 000 o 006 o.o06] o.000] o ooo o.0oo o060
| -[ =1 S,772 3:836 3:821 3:".-‘95 3:168 D:DDD III:IIIIIIEI D:IIIIIIIII III:IIIIIIEI III:DIIIIII III:IIIDIII III:EIIIID S,.,000
g S| onas e szel LS| i3 ik 5 000l 5 000 o 006 o 006 o.00o] o ooo| o.o0oo s soo
t r,'"--:j =94 3,396 3,356 = ,995 =,326 2,509 a,oao0 o, oo o, oo0 o, oo o, ooo o, oo o, ooo =, 000
I'q'l =95 3,396 2,753 2,125 =,373 2,522 o, o000 o, oao0 o, oo0 o, oo o, ooo o, oo o, ooo 3,00
- -i = =96 3,396 2,675 3,650 =,557 53,3035 a,oao0 o, oo o, oo0 o, oo0 o, ooo o, oo o, oo0 2,000
™ o5 s asel 2 aas| s ava] 3 eao| 5 ass 5 000l 5. 000 o 006 o 006 o 0ol o ooo| o oo 3006
Wi T S.dsel Zoeesl 2 ses| oomes| i3 ik 5 000l 5. 000 o 006 o 006] o ool o ooo o oo o006
g sTase| 5. sas| = obi] s oos| 5 7es 5 000l 5. 000 o 006 o o00] o 00l o ooo o ooo 4. o060
CONCLUSIONS
Fios o S s Gl il Siood|  o.obe|  o.oool cioeo| cocoo| oices| o osdl ossts
) {; : 1?[ = S e il e e S;oBtl 6000|088l eioool G.EEEl oioosl oicsdl oioo
;e 't - gfﬁ : o 5,124 z,504 2,928 2,835 2,057 0,000 0,000 0,000 0,000 0,000 0,000 0,000 2,000 When preparing a neural model enabling for odour intensity determining on the basis of various
- R A instrumental measurements, data sets consisting of results of direct sensory assessments and all
i i . . . . . . . - measured values (significant and insignificant from odour point of view) can be used.
Samples were prepared by introducing different amounts of acetone with Hamilton syringes (5 pl, 10 pl, 5ml) into Toppits Melitta Results of sensory-chil:'omatographlc measurementsf were collected (sig g P )
T ; 3 e i - ; : ; - in data set consisting of 311 cases, 22 variables. The first variable was o o ] o ] ]
s_ample bags containing apprommatel_y 15 dm® of pure air induced w!tlzn a Stroe_hlem gas cylinder. Odour intensity was assessed_ by loaarithm of acetone concentration ’the Hext 20 columns were loaarthme Training sets consisting of approximately 300 patterns (individual odour intensity assessments) are
five students groups (12-15 people in each group after a short training session) with n-butanol scale of standards (geometrical 9 ’ u gart sufficient for preparing a network which correctly defilters one significant piece of information out
sequence of 2,86 step factor) in a laboratory equipped with a highly-effiecent air conditioning system. The samples were simultanously of non-odorants (zero and non-zero values). The last column consisted of six insignificant ones
analysed with LABIO GC 07 chromatograph with FID detector column: 2m, 4 mm; PEG 20M (15%)/Chromosorb WAW 80/100 mesh. of odour intesnsities of the samples analysed by the panel.
o i It is planned to make trials of improving obtained network models quality by using opinions
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The model obtained in conditions of the information noise absence Results of neural network trainings are presented by the dependencies of odour
(concentrations of odourless equal to zero) which allowed to obtain intensity (blue line-calculated by a neural model, black line - assessed by a human
- - = = 3
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a reference model. Most of the obtained model allowed for determining odour intensity with precision
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