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Application of Electronic Nose for Aroma Analysis
of Persimmon Vinegar Concentrates

Boo-Yong Lee
Korea Food Research Institute

Abstract

This study was performed to test application possibility of electronic nose with 32 conducting polymer sensor
arrays for aroma analysis of persimmon vinegar. The 20, 30, 40, 50, 60 and 70°Bx persimmon vinegar
concentrates were prepared by vacuum concentration at 55°C. The recovery yield of water soluble solid to
concentrates was 55.5% on 20°Bx persimmon vinegar concentrate. As the concentration of persimmon
vinegar concentrates increased, pH of concentrates increased and acidity as acetic acid decreased. From
sensory evaluation for persimmon vinegar concentrates, as the concentration of persimmon vinegar
concentrates increased, their cooking odor and umami taste increased, sour taste and acidic odor decreased,
salty odor and astringency were not changed. Aroma analysis by electronic nose (AromaScan) showed no
difference in normalized pattern and odor intensity among persimmon vinegar concentrates. All quality factors
among concentrates also were less than 1.042. And so the electronic nose with conducting polymer sensor
was not suitable for aroma analysis of persimmon vinegar concentrate.
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Fig. 1. System configuration for dynamic head space

analysis by the AromaScan.

0.0108'Bx 2 3|A% 7HA1x 3A9 10 mL& F27}
A7 S (sparging vessel)ol] o] L5 ¥ 20
°C, 50% Arsxe] 3}-23}<4F(AromaScan Sample
Station A8S)ellA] 3087t B3 o] =FAFH ).

AR 78] AF2AL Ul AR Yo} o By
718 ®A A2 4027 130 mL/ming] 502 &
2] B4 ¥, dynamic head space analysis W} o2, &
AEHe] F7(headspace)l] A Sl AEIV|E
18027 2 fr&om AlAd &8 EuA s,
20027 AL f&02 AR EVPES 39
3} ¥l B (3-way valve)F =435} olW) )=l F

Table 1. Sensor responses in the standard 32 element arrays (normalised response)

Long
Chain
Alcohols

Carboxylic
Acids”

Aromatics

Short Long
Chain Chain Ketones Water
Esters Esters

Chlorinated
Hydrocarbons

Short
Sensor Amines Chain
Alcohols
1 M? M
2 M M
3 M M
4 w M
5 M M
6 w M
7 s M
8 M M
9 M M
10 M M
11 M M
12 M M
13 M M
14 M M
15 M M
16 M M
17 M M
18 M M
19 M M
20 M M
21 M M
22 w M
23 w M
24 N M
25 M M
26 M M
27 M M
28 M M
29 M M
30 M M
31 w M
32 w w
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"M=Medium (2%<R<5%).
?N=Negligible (R<1%).
MW=Weak (1%<R<2%).
“S=Strong (5%<R<9%).
=Very Strong (9%<R).

“Response to carboxylic acids is negative i.e resistance values decrease on exposure vapour.
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A 2E AFFHY o 549 &4l 93 pH

Table 2. pH and acidity of various persimmon vinegar
concentrates

Persimmon vinegar concentrate pH Acidity

(%)
5.4°Bx Raw persimmon vinegar 3.81 5.00
20°Bx Persimmon vinegar concentrate 423 254
30°Bx Persimmon vinegar concentrate 434 2.02
40°Bx Persimmon vinegar concentrate 443 1.65
50°Bx Persimmon vinegar concentrate 4.51 1.45
60°Bx Persimmon vinegar concentrate 4.58 1.25
70°Bx Persimmon vinegar concentrate 4.66 1.04
Condensate on 20°Bx concentration 2.71 4.29
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Fig. 2. Odor intensity profiles for 5.4’Bx raw persimmon
vinegar to 5 sample run. A—A: 1st run, B—M: 2nd
run, ¥—W: 3rd run, —: 4th run, A—A: Sth run.
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Fig. 3. Kinetic response profiles for 5.4°Bx raw per-

simmon vinegar to 5 sample run. A—A: 1st run, B—M:
2nd run, ¥—W: 3rd run, —&@: 4th run, A—A: 5th run.

3.7% # &9 ul-g917} % (normalised response)@. Z} Al
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Fig. 4= 5.4°Bx 722 Y, 5545, 59 =25
F 53] b3l ZAgt Az Eg HHstd
ehd Zlolc}. 32789 AA 2%} ¢F 0.02~0.05%dR/
R A xo] v|&3 A3HstEEE RT3 YA,
o] FEAE Ato]o] A& Fig. 29] 5.4°Bx 7}

035 T

Resistance change (%dR/R)

020 L
32 Sensor elements

Fig. 4. Odor intensity profiles for various persimmon
vinegar concentrates. A—aA: 5.4°Bx raw persimmon
vinegar, M—M: 20°Bx persimmon vinegar concentrate,
¥—WV: 30°Bx persimmon vinegar concentrate, 4—#:
40°Bx persimmon vinegar concentrate, A—A: 50°Bx
persimmon vinegar concentrate, [—{1]: 60°Bx persimmon
vinegar concentrate, V—<: 70°Bx persimmon vinegar
concentrate, O—<: condensate on 20°Bx concentration.
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AV B3 A e ALE vl 74
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o]7} §i= 228 ¥o|F& Fig. 49 59] A& F of
A sHA J3 = A= Fig. 60]t}.

Fig. 60| 2x¢dxo2 il I E4 (multi-
dimensional analysisyS- A A] 8] Holx 7} X &9 53]
HHE- £ X E(data set)e] 7} X852 FHAESL 4
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Fig. 5. Kinetic response profiles for various persimmon
vinegar concentrates. A—aA: 5.4°Bx raw persinmon
vinegar, l—M: 20°Bx persimmon vinegar concentrate,
WV—W: 30°Bx persimmon vinegar concentrate, ¢—@:
40°Bx persimmon vinegar concentrate, A—A: 50°Bx
persimmon vinegar concentrate, (—{J: 60°Bx persimmon
vinegar concentrate, V—Y: 70°Bx persimmon vinegar
concentrate, O—<: condensate on 20°Bx concentration.
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Fig. 6. Multidimensional analysis on data sets on nor-
malised patterns and mean odor intensity for various
persimmon vinegar concentrates. A: 5.4°Bx raw persi-
mmon vinegar, M: 20°Bx persimmon vinegar concentrate,
#: 30°Bx persimmon vinegar concentrate, W: 40°Bx persi-
mmon vinegar concentrate, O: 50°Bx persimmon vinegar
concentrate, A: 60°Bx persimmon vinegar concentrate, [:
70°Bx persimmon vinegar concentrate, %/: condensate on
20°Bx concentration.

EX3k(quality factor)e] dubH .o 2.0 ojate] Eof
o AR EZ ] £y} 5lo] A 87ke] ¥y siie]
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Table 3. Quality factor among data sets of normalized
patterns and mean odor intensity

Data set

Data set Quality factor

%,

0.787
(o2 0.570
D* 0.566
E> 0.478
0.634
0.717
0.389
0.245
0.465
0.455
1.042
0314
1.005
0.249
0.215
0.742
0.127
0.672
0.092
0479
0.211
0.500
0.475
0.223
0.424
0.795
0.375
0.778
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“Data set of 5.4°Bx raw persimmon vinegar.

“Data set of 20°Bx persimmon vinegar concentrate.
“Data set of 30°Bx persimmon vinegar concentrate.
“Data set of 40°Bx persimmon vinegar concentrate.
“Data set of 50°Bx persimmon vinegar concentrate.
“Data set of 60°Bx persimmon vinegar concentrate.
"Data set of 70°Bx persimmon vinegar concentrate.
®Data set of condensate on 20°Bx concentration.
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Sour taste

Salty odor _Umami taste

Cooking odor Astringency

Acidic odor

Fig. 7. QDA diagram for organoleptic charateristics of
various persimmon vinegar concentrates. —#: 5.4°Bx
raw persimmon vinegar, M—M: 20°Bx persimmon vinegar
concentrate, @—@®: 40°Bx persimmon vinegar concentrate,
[0—{1: 60°Bx persimmon vinegar concentrate, O—O: 70
°Bx persimmon vinegar concentrate.
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