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Abstract Ginseng root is a medicinal plant widely used in Korea for its immunity
enhancing and anti-fatigue properties. However, its bitter taste has a negative
impact on the expansion of the ginseng market. In this study, we determined the
bitter tasting compounds of ginseng using an electronic tongue. The results of
measuring bitterness showed that phenolic compounds and polyacetylenes of
ginseng had low bitterness. On the other hand, the bitterness was strong in
ginsenosides and alkaloids of ginseng. Among them, the bitterness of ginseng was
higher in ginsenosides than in alkaloids. Theses results suggest that ginsenosides
have a significant affect on the bitter taste of ginseng.
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Fig. 1. The bitterness score of major ginsenosides measured
by electronic tongue. Results were expressed as the meantSD

(n=4). Means with different letters are significantly different
(0€0.05) by Duncan’'s multiple range test.
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Fig. 2. The bitterness score of ginseng phenolic compounds
measured by electronic tongue. Results were expressed as the
meantSD (n=4). There was no significant difference between
phenolic compounds.
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Fig. 3. The bitterness score of ginseng polyacetylene and
alkaloid compounds measured by electronic tongue. Results
were expressed as the meanzSD (n=4). Means with different
letters are significantly different (p{0.05) by Duncan’s multiple
range test.
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#Z%E W harmane &F2 v|AE 50|12, caffeine

665



Ginseng bitterness components upon e-tongue
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A1} viAo] 335 FQ ginsenoside?l Rbi, Re, Rd, Rg;
o] 34 & WYL= Qg Eo|E1 ginsenoside Rgy,
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Q4= ginsenoside ©]9]of o2 7}A] ARHAJET}; FJF

Table 1. Ginsenoside contents in white ginseng and red ginseng
extracts

Compounds White ginseng
(ginsenoside

content, mg/g)

Red ginseng
(steamed ginseng)
(ginsenoside
content, mg/g)

Ginsenoside Rby 2.56+0.05" 2.4310.04"
Ginsenoside Rc 1.63£0.06 1.5440.07

Ginsenoside Re 2.350.09 1.52+0.08"
Ginsenoside Rg; 2.5610.14 1.930.10"
Ginsenoside Rgx+Rh; 0.24+0.01 3.1240.15™
Ginsenoside Rgs ND? 0.06£0.00"

Total 9.34 10.60

YResults are expressed as meantSD (n=3). 'p¢0.05, “p0.01,
"'p0.001 vs. white ginseng group.
2ND, not detected.
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Fig. 4. Chemical structure of ginseng ingredients with a high
score for bitterness using electronic tongue.
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Fig. 5. The bitterness score of white ginseng and red ginseng
measured by electronic tongue. Results were expressed as the
meantSD (n=4). Means with different letters are significantly
different (p¢0.05) by Duncan’s multiple range test.

HEE G50l AOBE ol59 &g njx|t Gl
3 279 A7 sk AR,

olalo] gt MBS FHsly] 95 HAEE 0] &5}o] o

https://doi.org/10.11002/kjfp.2023.30.4.663



Korean J Food Preserv, 30(4) (2023)

QRS &9 FrE E43t 23t ginsenoside®t
2 U o
i o] o} QI4t9] &
of AFHQl gFo] wH|T AR wEn ko] =2
ginsenoside7} £9to] vA] = FFo] &
Ginsenoside= M4t IR SAGECE & Ho
ginsenoside FFHAE MY 1F 7540 FH4 A
FF= € ¢ URBE, 784S £ A%
A} Q14ke] &9 A4st7] fIstol= ginsenoside Rbi=
H| 23 Q4 f geFo] a1 £&4to] 733l ginsenosided
£ ginsenoside2 ATA7|= 7HFEHS Wdst= A
o| HpgHAgt Ao et E3h, HAS e} AA| A9
0 Zb= 27} Q1S &4 Ao BE S AR mjZtof tf

% 4449 2} 4% ATE Basity e,

(o

aQ

Acknowledgements
2 A9 AEAT 712ARI(E0210300)8] Ao
o3 o]oi& Ut

Conflict of interests
The authors declare no potential conflicts of interest.

Author contributions
Conceptualization: Kim KT, Choi SY. Data curation:

Kim KT, Choi SY. Formal analysis: Kim KT, Choi SY.
Methodology: Kim KT. Validation: Kim KT, Choi SY.
Writing - original draft: Choi SY. Writing - review &
editing: Choi SY.

Ethics approval
This article does not require IRB/IACUC approval

because there are no human and animal participants.

ORCID
Kyung-Tack Kim (First author)

https://orcid.org/0000-0002-5753-9870
Sang Yoon Choi (Corresponding author)
https://orcid.org/0000-0001-8712-6877

https://www.ekosfop.or.kr

References

Arring NM, Millstine D, Marks LA, Nail LM. Ginseng
as a treatment for fatigue: A systematic review.
J Altern Complement Med, 24, 624-633 (2018)

Choi JW, Oh MJ], Ha SK, Park Y, Park HY.
Characterization and optimization for beverage
manufacture using Korean red ginseng extract.
Korean ] Food Preserv, 23, 319-325 (2016)

Choi KT. Botanical characteristics, pharmacological
effects and medicinal components of Korean
Panax ginseng CA Meyer. Acta Pharmacol Sin,
29, 1109-1118 (2008)

Filipiak-Szok A, Kurzawa M, Sziyk E, Twaruzek M,
Biajet-Kosicka A, Grajewski J. Determination of
mycotoxins, alkaloids, phytochemicals, antioxidants
and cytotoxicity in Asiatic ginseng (Ashwagandha,
Dong quai, Panax ginseng). Chem Pap, 71,
1073-1082 (2017)

Herraiz T. Relative exposure to beta-carbolines
norharman and harman from foods and tobacco
smoke. Food Addit Contam, 21, 1041-1050
(2004)

Hwang EY, Choi SY. Quantitative analysis of phenilic
compounds in different parts of Panax ginseng
C.A. Meyer and its inhibitory effect on melanin
biosynthesis. Korean ] Med Crop Sci, 14,
148-152 (2006)

Hyun SH, Kim SW, Seo HW, Youn SH, Kyung JS, Lee
YY, In G, Park CK, Han CK. Physiological and
pharmacological features of the non-saponin
components in Korean Red Ginseng. ] Ginseng
Res, 44, 527-537 (2020)

Kim MJ, Park JH. Electric-nose/tongue and their
applications. Food Indust Nutri, 21, 15-18 (2016)

Kiyoshi T. Electronic tongue. Biosens Bioelectron,
13, 701-709 (1998)

Lee IS, Kang KS§,
pharmacopuncture: Current status of the research

Kim SY. Panax ginseng

and future challenges. Biomolecules, 10, 33
(2020)

Legin A, Rudnitskaya A, Vlasov Y, Natale CD, Mazzone
E, D Amico A. Application of electronic tongue

667



Ginseng bitterness components upon e-tongue

for qualitative analysis of complex liquid media.
Sensor and Actuator B, 65, 232-234 (2000)

Nam KY. The comparative understanding between
red ginseng and white ginsengs, processed
ginsengs (Panax ginseng C. A. Meyer). ] Ginseng
Res, 29, 1-18 (2005)

Pfau W, Skog K. Exposure to beta-carbolines
norharman and harman. ] Chromatogr B Analyt
Technol Biomed Life Sci, 802, 115-126 (2004)

Ratan ZA, Haidere MF, Hong YH, Park SH, Lee JO,

668

Lee J, Cho JY. Pharmacological potential of
ginseng and its major component ginsenosides.
J Ginseng Res, 45, 199-210 (2021)

Tamamoto LC, Schmidt SJ, Lee SY. Sensory properties
of ginseng solutions modified by masking
agents. ] Food Sci, 75, S341-347 (2010)

Yeo CR, Yong JJ, Popovich DG. Isolation and
characterization of bioactive polyacetylenes
Panax ginseng Meyer roots. ] Pharm Biomed
Anal, 139, 148-155 (2017)

https://doi.org/10.11002/kifp.2023.30.4.663



