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Abstract

Aroma of various extracts of Agastache rugosa O. Kuntze was analyzed by electronic nose with 32
conducting polymer sensor arrays. The 57 extracts were prepared by extraction solvents (hot water, ethanol
and NaCl solution), extraction temperatures (100, 80 and 60°C), solvent mixture ratios of solvent (10 times-
35 times) and parts of Agastache rugosa O. Kuntze(flower, leaf and stem). Aroma pattern of Agastache
rugosa O. Kuntze extracts showed big difference in normalized pattern and odor intensity with extraction
temperatures and parts, but showed no difference with extraction solvents. Especially in the case of ethanol
extracts, because odor of ethanol itself was very strong, difference in aroma of extracts with extraction
temperatures and parts did not show through the electronic nose. The organoleptic characteristics such as
mint odor, grassy odor, mint taste, medicinal herb taste and sweetness for Agastache rugosa O. Kuntze
extracts were determined by the profile test and the result of sensory evaluation by quantitative descriptive
analysis was explained to QDA diagram. In correlation with the result of aroma analysis by electronic nose
and the sensory evaluation, difference in aroma pattern among the extracts concretely brought to light definite
characteristics such as mint odor and mint taste.

Key words : Agastache rugosa O. Kuntze extracts, extraction conditions, electronic nose, aroma pattern analysis, sen-
sory evaluation
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Table 1. Extraction yield of flower, leaf and stem of
Agastache rugosa O. Kuntze by water mixture ratio and

temperature (Unit : % dry basis)
mixture mixture mixture

Temp. ratio Flower ratio Leaf ratio Stem
(times) (times) (times)

100°C 35 19.75 30 2698 15 727
30 17.47 25 26.30 12.5 5.67
25 17.33 20 21.83 10 4.73

80°C 35 18.29 30 26.19 15 7.04
30 17.36 25 25.80 12.5 6.59
25 15.12 20 2492 10 4.62

60°C 35 12.40 30 25.85 15 7.18
30 1191 25 24.90 12.5 6.01
25 11.79 20 18.83 10 517
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Table 2. Extraction” yield of flower, leaf and stem of
Agastache rugosa O. Kuntze by ethanol concentraction

and temperature (Unit : % dry basis)
Ethanol
Temp. concentration  Flower Leaf Stem
(%)
80°C 75 17.73 28.02 5.83
50 21.06 28.76 6.69
25 15.93 26.07 7.04
60°C 75 13.13 20.71 6.28
50 17.84 28.26 6.84
25 14.05 25.58 7.02

YSolvent mixture ratio is 30 times for flower, 25 times for
leaf and 12.5 times for stem.

Table 3. Extraction” yield of flower, leaf and stem of
Agastache rugosa O. Kuntze by NaCl concentraction and

temperature (Unit : % dry basis)
NaCl
Temp. concentration  Flower Leaf Stem
(%)
100°C 1.0 19.54 29.77 7.77
0.5 20.15 28.53 6.93
80°C 1.0 15.38 26.73 6.95
0.5 15.64 24.54 6.33

USolvent mixture ratio is 30 times for flower, 25 times for
leaf and 12.5 times for stem.
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Fig. 2. Kinetic response profiles for leaf extracts of
Agastache rugosa O. Kuntze with extraction
temperatures,

W -¥ : hot water extract at 60°C, I -l : hot water extract
at 80°C, A -A : hot water extract at 100°C
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Fig. 3. Multidimensional analysis on data sets of
normalised patterns and mean odor intensity for leaf
extracts of Agastache rugosa O. Kuntze with extraction
temperature.

@ : hot water extract at 60°C, B : hot water extract at
80°C, A : hot water extract at 100°C
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Table 4. Quality factors among data sets of normalized
patterns and mean odor intensity of Agastache rugosa O.
Kuntze extracts by various extraction conditions

Data set Data set Quality factor
AP B? 2.895
A cy 4.705
B C 0.789
B DY 2.058
B EY 4216
D E 2.006
B F 3.747
B G 0.818
F G 4.165
G HY 2.869
G i 3113
H 1 0.284

Ddata set of leaf extract with hot water at 100°C
Pdata set of leaf extract with hot water at 80°C
Ydata set of leaf extract with hot water at 60°C
“data set of flower extract with hot water at 80°C
Sdata set of stemn extract with hot water at 80°C
Sdata set of leaf extract with 50% ethanol at 80°C
“data set of leaf extract with 0.5% NaCl at 100°C
¥data set of flower extract with 0.5% NaCl at 100°C
“"data set of stem extract with 0.5% NaCl at 100°C
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Fig. 4. Kinetic response profiles for hot water extracts of
Agastache rugosa O. Kuntze at 80°C.
V-V stem extract, Ill-M: leaf extract, A-A: flower extract
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Fig. 6. Kinetic response profiles for leaf extracts of
Agastache rugosa O. Kuntze with extraction solvents.

W -N: 0.5% NaCl extract at 100°C, A -A : 50% ethanol
extract at 80°C, ¥ -¥ : hot water extract at 80°C
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Fig. 7. Multidimensional analysis on data sets of
normalised patterns and mean odor intensity for leaf
extracts of Agastache rugesa O. Kuntze with extraction
solvents.

@ : 0.5% NaCl extract at 100°C, M : 50% ethanol extract
at 80°C, A : hot water extract at 80°C
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®-@: leaf extract with 100°C water, A-A: leaf extract with
80°C water, O - () : leaf extract with 60°C water, & - A :
flower extract with 80°C water, Il -BB : stem extract with
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