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Discrimination of geographical origins of raw ginseng using
the electronic tongue

Hyemin Dong’, Ji Young Moon®, and Seong Hun Lee*

Experiment Research Institute of National Agricultural Products Quality Management Service

Abstract The geographical origins of raw ginseng (RG) were discriminated using an electronic tongue. Taste screening,
DFA (discriminant function analysis), and CDA (canonical discriminant analysis) were used to statistically analyze the data.
The taste profile patterns of umami, bitterness, and sweetness of the Korean RG was different from those of the Chinese
RG The Korean RG was stronger than the Chinese RG regarding the taste of umami. DFA discriminated the geographical
origins of 154 samples, with a few overlapping samples, between the Korean and Chinese RG. CDA showed that the
accuracy of origin discrimination for the Korean and Chinese RGs were 87.01 and 94.81%, respectively. The final
accuracy of origin discrimination was 90.91%. The distance between the centroids of each group was 2.7463. Thus, the
electronic tongue analysis can be used to efficiently differentiate the geographical origins of RG.
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Sensor Measurement taste Representative measurement taste
SRS Sourness, Astringency, Bitterness Sourness
STS Saltiness, Spiciness, Metallic Saltiness
UMS Umami (Deliciousness), Saltiness, Astringency Umami (Deliciousness)
SWS Sweetness, Sourness Sweetness
BRS Bitterness, Astringency Bitterness

SPS Sensor for standard
GPS Sensor for standard
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Fig. 1. A: Taste profile patterns of Korean raw ginseng and Chinese raw ginseng, B: Intensity scale in umami, sourness, saltiness taste of
Korean raw ginseng and group of Chinese raw ginseng. SRS: Sourness, STS: Saltiness, UMS: Umami (Deliciousness), SWS: Sweetness,

BRS: Bitterness, GPS, SPS: Sensor for standard.
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Fig. 2. Taste profile patterns between group of Korean raw
ginseng and group of Chinese raw ginseng. SRS: Sourness, STS:

Saltiness, UMS: Umami (Deliciousness), SWS: Sweetness, BRS:
Bitterness, GPS, SPS: Sensor for standard.
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Fig. 3. Discriminant function analysis of the obtained data by the electronic tongue for Korean raw ginseng group and Chinese raw
ginseng group.
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Table 3. Canonical discriminant values of the obtained data by
canonical discriminant analysis for Korean raw ginseng and
Chinese raw ginseng

Parameter Value
0.8102
Korea -3.9358 ~-0.1893

Correlation

Canonical discriminant functions

China 0.2108 ~3.3103
C ical discrimi Korea -1.3732
anonical discriminant scores China 13732
Distance between centroids 2.7463
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Table 4. Classification of the obtained data by canonical discriminant analysis for Korean raw ginseng and Chinese raw ginseng

No. of samples Correctly classified

Classification

Total Korean Chinese (%)

Total 154 77 77 90.91
Discriminant it Korean 71 67 10 87.01
isermumnant resu Chinese 83 4 73 94.81
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