Study on the evaluation of crude drugs and
kampo formulae by taste-sensing system and
colorimeter
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The taste and odor of crude drugs have been regulated as a criterion for judgment in the
Japanese Pharmacopoeia. Because of color, taste and odor are organoleptic property, it is difficult
to express them objectively. However even today, we still depend on the five senses for quality
evaluation of crude drugs. In recent years, some measuring equipments for these factors has been
developed. Therefore, we have investigated possibility of the objective evaluation about the taste of
crude drugs and Kampo formulae by using taste-sensing system for their taste, and by means of

colorimeter for their color.

The results suggested that the following facts. Taste of crude drugs and Kampo formulae by
using taste-sensing system: 1) The system could distinguish the taste between several Kampo
formulae extracts. 2) The taste evaluation of Kakkonto resulted in Ephedra Herb showing quite a
similar taste pattem to that of Kakkonto. Also Ephedra Herb showed Kakkonto-like taste by
human gustatory sensation test. 3) The taste evaluation of Shosaikoto resulted in the Bupleurum
Root and Scutellaria Root characterize the taste of Shosaikoto. 4) The system could distinguish
cultivated and wild both in Bupleurum Root and Scutellaria Root. 5) The taste evaluation of
Ryokeijutsukanto resulted in Glycyrrhiza mainly contributes the saltiness of Ryokeijutsukanto and
Poria Sclerotium decreases it. And Atractylodes Rhizome contributes to the bitterness in which
Atractylodes Rhizome used-Ryokeijutsukanto showes, while Cinnamon Bark contributed to it in
which Atractylodes Lancea Rhizome used-Ryokeijjutsukanto showes. Color of Geranium Herb by
means of colorimeter: It is indicated that color index L” value of the Geranium Herb water extract
teated‘ with the iron (II) chloride TS is available in the quality evaluation for Geranium Herb.

These results suggested that taste sensing system and colorimeter are available to objective
evaluahon of crude drugs and Kampo formulae. Finally, we need to set out to establishment of a

more concrete quality evaluation system for further quality improvement of crude drugs by combine
the organoleptic evaluation and the instrumental evaluation system.
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BRIz R 7 SN TERRSNAROE Y, BVRICHOBE w2 7 ShaEARH o7 (Table1). —75,
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TEBETAZILENELVESRHD. Table ; E::slratlon of Kampo Formulas’ taste by human gustatory
sensation
ks, BREBEEE THETSL BRA% Kampo Formulas Taste
FORMMEENTREREINS D, " Kakkonto Sweet at first, later pungent and rather bitter
R’ 27 Iz qzﬁjﬂﬁ'?‘ P B2 7); H 5‘5, %&& Shosalkoto Astringent, later slightly swest
. Shoseiryuto Rather acld at first, later pungent
LoV VTR & hf:%%m% Rlkkunshito - Sweet and bitter

| CRETEAFERHHILDOLEX Ryokeijutsukanto  Swaeet, later bitter
b,
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Fig. 1 Taste difference between Kampo formulas. Each graph show about soumess (A), umami (B). bittemess (C),
astringency(D), sweetness (E) respectively. Each bar represents the mean (£S.D., n = 8 - 9) taste difference. “a”
Significantly differential from Kakkonto, P < 0.0001. “b" Significantly differentlal from Shosalkoto, P < 0.0001. “c” Significantly
differential from Shoseiryuto, P < 0.0001. “d" Significantly differential from Rikkunshito, P < 0.0001. *e” Significantly
differential from Ryckefjutsukanto, P < 0.0001, tested by Bonferoni/Dunn.
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Table 2 Taste of Kakkonto and the decoction of the respective crude

% ‘l‘:) % Fﬁ "é ﬁ"(b \ 5 ﬁjf 9&j§‘ nD— g?r?; ‘t’;,grl\c‘rll :srta components of Kakkonto formula by Human Gustatory
DTHLIBREELHAVT, Lk Semples Taste
% 2L MHHICROBOIERD,  eorodecsion  SRSELUR e Sl oterand etingent,
NEDE SR ETFol. £, oncel Kakkonto Sweet at first, later pungent and fairy bitter*
— V)ﬂjj'@ ;:P NG mji D % ’i’ﬁ%ﬂ;’ Ephedra Herb Sour and acrid, Kakkonto-like taste

Pueraria Root Sweet and savory

H” e 6%5253% %?&ZUT 5Z k Cinnamon Bark Swestish, pungent and astringent
BRBETHEINE S DO VT HLE Peony Root Swestish and slightly acrid
?‘TLTC. {‘@ﬁ%, I-'?\"Zﬁﬂkﬁaﬂj Glycyrrhiza Swoeet at first, then bitter
. . N Jujube Sweet and rather sour at first, then slightly
O, FEICEAANETRENSK . astringent and tasty
0)}\,5 .__ ‘/‘i‘&‘f[ﬁ] D'C’&) - 7,,’ 23 Ginger Slightly sweet at first, then extremely pungent

* Kakkonto decoction tastes milder than Kakkonto extract
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Fig. 2 Taste patterns of Kakkonto and the decoctions of the representative crude drugs which are the components of
the Kakkonto formula

Thie data were obtained by the taste-sensing system. The dashed line in all graphs shows the taste vaiue of
Kakkonto decoction (A~C). The solid line in each graphs shows Ephedra Herb (A), Pueraria Root (B), Glycyrrhiza (C)
decoctions, respeactively. The numbers (1 ~8) on circumference of graphs show the taste factors of sourness,
saltiness, umami, aftertaste of anionic bittemess, anionic bitterness, aftertaste of astringency, astringency, aftertaste of
cationic bitteness, and cationic bitterness, respectively.
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Fig. 3 Change of taste patterns by removing Bupleurum Root (A) or Scutellaria Root (B) from the Shosaikoto formula
The data were obtained by the taste-sensing system. The numbers (1 ~10) on circumference of graphs show the
taste factors of soumess, saltiness, umami, after taste of umami, after taste of anionic bittemess, anionic bitterness,
after taste of astringency, astringency, after taste of cationic bitterness and cationic bittemess, respectively. Sample
numbers (1 ~ 7) on each legends show Shosaikoto, Bupleurum Raot removing Shosaikoto, Bupleurum Root decoction
added to Bupleurum Root removing Shosaikoto, Bupleurum Root decoction, Scutellaria Root removing Shosaikoto,
Scutellaria Root decoction added to Scutellaria Root removing Shosaikoto. Scuteliaria Root decoction, respectively.
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Fig. 4 Difference of taste intensity between caitivated crude drugs and wild crude drugs

Umami in Bupleurum Root (A) and anionic bitterness in  Scutellaria Root (B) are showed.
Each bar represents the mean (+ 8.D.,n=5 - 13) difference of taste intensity, tested by
Student’s t-test.
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Fig. 5 Change of taste patterns by removing Porla Sclerotiem (a) or Glycyrrhiza (b) from the Ryokefjutsukanto formula

The data were obtained by the taste-sensing system. The numbers (1 ~8) on circumference of graphs show the tasta factors of
anionic bittsmess, after tasta of anionic bittemess, umani, after taste of umami, sourness, astringency, after taste of astringency and
saltiness, respectively. Sample numbers (1 ~ 5) on each legends show Ryokeljutsukanto (Atractylodes Rhizome used), Poria
Scleroticm removing Ryokeijutsukanto (Atractyledes Rhizome used), Poria Scleroticm, Glycyrrhiza removing Ryokeljutsukanto
(Atractylodes Rhizome used) and Glycyrrhiza, respectively.
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Fig. 8 Taste pattems of Ryokeijutsukanto and separately decocted mixture of Ryokeijutsukanto - )

The data were obtained by the teste-sensing system. Atractylodes Rhizome was used as a component for Ryokeljutsukanto (a).
Atractylodes Lancea Rhizome was used as a component for Ryokefjutsukanto (b). The numbers on circumference of graphs are
as described In Flg. 5. Sample numbers (1 ~ 4) on each legends show Ryokeljutsukanto (Atractylodes Rhizome used), separatety
decocted mixture 1, Ryokeljutsukanto (Atractylodes Lancea Rhizome used) and separately decocted mixture 3, respectively.
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