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Comparison of flavors of farm—made ‘Kujippong’ (Cudrania tricuspidata)
fermented vinegar using electronic nose and electronic tongue
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Abstract

The present study intended to compare the flavors of small-scale, farm-made ‘Kujippong’ (Cudrania tricuspidata)
fermented vinegars (V_A37 and V_B7) produced using two types of acetic acid bacteria (AP A37, AP B7) with
those of two commercially available ‘Kujippong’ vinegars (CV_A, CV_B) using an electronic nose and an electronic
tongue. The farm-made vinegars and the commercial vinegars did have different flavors. The first principal component
(PC1) of the principal component analysis using the electronic nose confirmed that the pattern of volatility can
be used to distinguish between the raw materials used to produce ‘Kujippong’ vinegar-i.e., stems and fruit. A total
of 11 main types of volatile components were identified: ethyl acetate and acetic acid, which indicate fruity and
pungent acidic were the main volatile components. Analysis of the four kinds of ‘Kujippong’ vinegar by the electronic
tongue revealed that the farm-made ‘Kujippong’ fermented vinegar had a richer taste than the commercially available
vinegar in terms of sourness and umami. In conclusion, it is possible to differentiate between the flavors of ‘Kujippong’
fermented vinegars using electronic noses and tongues. These results will contribute to the development of the vinegar
industry, thus increasing the income of workers employed in a small-scale farming.
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Table 1. Description and acidity of farm-made and commercial ‘Kujippong’ vinegars

Vinegars" Acidity (%) Components Origin
V_A37 7.2 ‘Kujippong’ fruit Farm-made
V_B7 6.9 ‘Kujippong’ fruit Farm-made
CV_A 4.6 ‘Kujippong’ fruit Article on the market
CV_B 6.7 ‘Kujippong’ fruit & stem Article on the market

YV _A37, V_B7, Farm-made ‘Kujippong’ fermented vinegars; CV_A, CV_B, commercial ‘Kujippong® vinegars.
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Fig. 2. Principal component analysis in organoleptic characteristics of farm-made and commercial ‘Kujippong’ vinegars by electronic nose.

V_A37 & V_B7, farm-made ‘Kujippong’ fermented vinegars produced with each acetic acid bacteria; CV_A & CV_B, commercial ‘Kujippong’

vinegars.
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Table 2. Volatile compounds of farm-made and commercial ‘Kujippong’ vinegars identified detected by electronic nose

Peak area
Column RT (s) Compound Description
V_A37" V_B7 CV_A CV_B
17.50 i2171%61%) 1’27292955 f1722181 i’gg;;g Acetaldehyde Fruity, pungent
ois  BERS USST M TS o o
ne MBI MR OUSD O OPEE g s
MTX-5 2638 AR T o 1183 Butane-2,3-dione  Caramelized, fruity
e BT Mol SR SRS s Ade
oz GED 0T 28 WS oo s e
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(continued)
Peak area
Column RT (s) Compound Description
V_A371) V_B7 CV_A CV B
42.54 2i’§98 15; i’gg ? 2 ND? i’gg §(§)93 Propanoin acid Acidic, rancid
MTX-5
14,9353 15,812.4 6,131.2 13,643.6 .
44.25 +586.3 +540.8 2185 19174 2-Methyl-1-butanol Balsamic, malty
136,026.8 172,090.4 34,109.8 363,904.2 .
A8 G577 +1,935.6 112336 1126024 Ethanol Aleoholic
3,814.4 47114 9,289.6 64,875.2 .
24.30 43052 717 49589 +1.025.2 2-Propanol Alcoholic
sas RS OTISed 0TI SRS g addie fiy
MTX-1701  38.58 1172663 g l(ﬁg 56 : j:,fgg 97 1526 1953 g Ethyl propanoate Fruity
167,394.7 134,678.5 94,531.7 110,509.0 S -
43.31 +143778 1271173 18.790.8 147516 Acetic acid Acidic, pungent
53.22 11,38 68 %3 12%3790(')2 1’% 3% S E’?ggg 3-Methyl-1-butanol ~ Alcoholic, balsamic
54.53 12798 s ST 02 2-Methyl-I-butanol  Balsamic, malty

D Abbreviation of samples referred to Table 1.
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Fig. 3. Intensity scales in organoleptic characteristics of farm-made and commercial ‘Kujippong’ vinegars by electronic tongue.
V_A37 & V_B7, farm-made ‘Kujippong’ fermented vinegars produced with each acetic acid bacteria; CV_A & CV_B, commercial ‘Kujippong’

vinegars.
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Fig. 4. Discriminant function analysis of the obtained data for farm-made and commercial ‘Kujippong’ vinegars by electronic tongue.

V_A37 & V_B7, farm-made ‘Kujippong’ fermented vinegars produced with each acetic acid bacteria; CV_A & CV_B, commercial ‘Kujippong’

vinegars.

Table 3. Discriminant power values of each sensor

Sensor” Value
AHS 0.783
PKS 0.621
CTS 0.026
NMS 0.251
CPS 0.626
ANS 0.002
SCS 0.885

DAHS, sensor for sourness; PKS, sensor for sweetness; CTS, sensor
for saltiness; NMS, sensor for umami (deliciousness); CPS, sensor
for standard; ANS, sensor for bitterness; SCS, sensor for standard.
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