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Evaluation of the Taste of Kampo Formulae by Taste-Sensing System (1)
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The taste of crude drugs has been regulated as a criterion for judgment by The Japanese

Pharmacopoeia. However, taste is an organoleptic property and it is difficult to express it

objectively.

The Japanese Pharmacopoeia Committee recently began to register Kampo

formulae in The Japanese Pharmacopoeia Fifteenth Edition and also began to study their

standardization. In recent years, a taste-sensing system has been used to evaluate the taste of

foods from the viewpoint of quality control. This paper reports on the possibility of evaluation

of the taste of Kampo formulae by using the system.
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Table 1 Components of Kampo Formulae

Kampo Formulae Components
Kakkonto Pueraria Root, Ephedra Herb, Jujube, Cinnamon Bark, Peony Root, Glycyrrhiza, Ginger
Shosaikoto Bupleurum Root, Pinellia Tuber, Scutellaria Root, Jujube, Ginseng, Glycyrrhiza, Ginger

Ephedra Herb, Peony Root, Glycyrrhiza, Cinnamon Bark, Asiasarum Root, Schisandra Fruit,

Shoseiryuto .
Pinellia Tuber, Ginger or Processed Ginger

Ginseng, Atractylodes Lancea Rhizome or Atractylodes Rhizome, Poria Sclerotium,
Pinellia Tuber, Citrus Unshiu Peel, Jujube, Glycyrrhiza, Ginger

Rikkunshito

Poria Sclerotium, Atractylodes Lancea Rhizome or Atractylodes Rhizome, Cinnamon Bark,
Glycyrrhiza

Ryokeijutsukanto

BHORLHHMACEYT I L0 L LT, ITEEHD
EETIE, BERPESFOEMIALEO A 7aE Y BRAEEE v P—T7u—TOBEME L LTHEY, Z
—RICRET D Z & THRBRO MBI BN E L NHDEEEY L y—Tu—T b BN EENES
5. IOBMNERFECEZ IERIEEICER-TE EOEa—F TR —URE L THROBINEITH D
b, IROEMRERMEVHE (NF—CF LTy Tt — T a7 OEOERE & Table 2 {1RT
ANAREERINL TWBE EEZ LN TV, BREMRE

BTRIOAEROWERBEMA D= LEETLE L, KR BRERGUE B | K & BRORFE

HICEELRBH 42T HRE2H S/ TLEH TEENLL T BEO 7ot 2% Fig 2 IZART. AOERIZHEHATS
ATHREBREEEY, ERPEORFICLIBEREOREE HEUR L LT, EROEL, »olERE Y —Ta—
M EFRE L TRV B L TWDS (Fig 1). £OBIZ, TORNINEETHDELD Y UL G0mM) + BEREE

Table 2 Components of Lipid Membrane Sensor Probes

Sensor Probes Lipid Components Characteristics
Dioctylphenylphosphonate
ACO .yAp vyp P Sourness
Palmitic acid

Potassiumtetrakis(4-chlorophenyl)borate

ATO ) Bitterness (cation)
2- Nitrophenyloctyl ether
2-Nitrophenyloctyl ether ) .

coo . . Bitterness (anion)
Tetradodecylammoniumbromide

AET Dioctylphenylphosph.onate Astringency
Tetradodecylammoniumbromide
Tetradodecylammoniumbromide

OE1 Tetradecyl alcohot Saltiness

Dioctylphenylphosphonate

Dioctylphenylphosphonate
AAE Phosphoric acid di(2-ethylhexyi) ester Umami
Trioctylmethylammoniumchloride

Dioctylphenylphosphonate
AAZ ) ) Sweetness
Tetradodecylammoniumbromide
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Table 3 Components of Basic Taste Solutions

Taste

Components

Reference soloution
Sourness
Sweetness

Umami

Bitterness (cation)

Bitterness (anion)

Astringency

KCI (30 mM) + Tartaric acid (0.3 mM)

KCI (30 mM) + Tartaric acid (3.0 mM)

KCI (30 mM) + Tartaric acid (0.3 mM) + Sucrose (1M)

KCI (30 mM) + Tartaric acid (0.3 mM) + Monosodium glutamate (10 mi)
KCI (30 mM) + Tartaric acid (0.3 mM) + Quinine-HCI (0.1 mM)

KCI (30 mM) + Tartaric acid (0.3 mM) + Humulone derivertives (0.01 vol%)

KCI (30 mM) + Tartaric acid (0.3 mM) + Tannic acid (0.05 wt%)
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Fig. 3 Taste Difference among Kampo Formulae

The data were obtained by the taste-sensing system as shown in Fig. 1. The bar graphs in (A) ~ (D) show sourness (A), umami (B),
bitterness (C), astringency(D), sweetness (E), respectively. Each bar represents the mean (#8.D., n = 8 - 9) taste difference. “a”
Significantly differential from Kakkonto, P < 0.0001. “‘b” Significantly differential from Shosaikoto, P < 0.0001. “¢” Significantly
differential from Shoseiryuto, P < 0.0001. “d” Significantly differential from Rikkunshito, P < 0.0001. “e” Significantly differential
from Ryokeijutsukanto, P < 0.0001, tested by Bonferoni/Dunn.
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Table 4 Evaluation for Taste of Kampo Formula by Human
Gustatory Sensation Test

Kampo Formulae Taste

Kakkonto Sweet at first, later pungent and fairly bitter

Shosaikoto Astringent, later slightly sweet
Shoseiryuto Fairly acid at first, later pungent
Rikkunshito Sweet and bitter

Ryokeijutsukanto  Sweet, later bitter
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Fig. 4 Taste Patterns of Kampo Formulae

The data were obtained by the taste-sensing system as shown in Fig. 1. (a) Reference solution (1—73), (b) Kakkonto, (¢) Shosaikoto, (d) Shoseiryuto,

(e) Rikkunshito, (f) Ryokeijutsukanto.
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Two new phenylpropanoid glycosides, scrophulosides A (1) and B (2), were isolated from the rhizomes of
Neopicrorhiza scrophulariifiora (Scrophulariaceae), along with two known compounds, androsin (3) and picro-
side 1. Their structures were elucidated on the basis of beth chemical and spectroscopic data.

Key words Neopicrorhiza scrophulariifiora; Scrophulariaceae; phenylpropanoid glycoside; scrophuloside A; scrophuloside B

Neopicrorhiza scrophulariifiora (PENNELL) HonNG  (ba-
sionym. Picrorhiza scrophulariiflora PENNELL) is distributed
throughout the high altitude (>>4400 m) regions in southeast-
ern Tibet and the northwestern Yunnan Province of China."
Its dried rhizomes have been used for the treatment of
asthma, jaundice and arthritis in traditional medicines of
China, Tibet, Nepal and India?” Earlier investigations
of this plant led to the isolation of triterpenoids, iridoid gly-
cosides, phenolic glycosides and phenylethanoid glyco-
sides.>~® Recently, the Ministry of Health, Labour and Wel-
fare of Japan began to study the reclassification of the raw
materials exclusively used as pharmaceuticals,” and a num-
ber of herbs were investigated for their toxicity and sec-
ondary metabolites. As part of this study, we have isolated
two new phenylpropanoid glycosides, scrophulosides A (1)
and B (2), along with two known compounds, androsin (3)
and picroside I, from the rhizomes of this plant of herbal
medicines market in Japan. This paper describes the isolation
and structural elucidation of the new phenylpropanoid glyco-
sides.

The MeOH extract of the dried rhizomes of N. scrophu-
lariiflora was partitioned with dichloromethane, ethyl ac-
etate, and 1-butano! successively. Upon repeated column
chromatography and preparative HPLC, the ethyl acetate sol-
uble portion yielded two new compounds, scrophulosides A
(1) and B (2), along with two known compounds, androsin
(3) and picroside I. Identification of the known compounds
was accomplished by comparison of their spectral data with
those in the literature.""¥

Scrophuloside A (1) was obtained as a colorless amor-
phous powder. Its molecular formula was determined to be
C,,H,0,, by the [M+Na]™ ion peak at m/z 497.1391 (Calcd
for C,,H,c0,(Na 497.1424) in the HR-ESI-MS. UV (222,
270, 300nm) and IR (3410, 1701, 1635, 1605, 1514cm™")
absorptions suggested the existence of hydroxyl, e,S-unsatu-
rated ester and aromatic ketone groups in 1. The 'H-NMR
spectrum of 1 indicated the presence of a 1,4-disubstituted
aromatic ring [8 7.44 (2H, d, J=8.6Hz, H-2", 6"), § 6.81
(2H, d, J=8.6 Hz, H-3", 5")] and a 1,2 4-trisubstituted aro-
matic ring [& 7.51 (1H, d, J=2.0Hz, H-3), § 7.41 (1H, d4,
J=8.6, 2.0Hz, H-5), § 7.12 (lH, d, J=8.6Hz, H-6)], an
acetyl group (& 2.29), a methoxy group (& 3.87) and a pair of
trans olefinic protons at § 7.58 and 6.32 with a coupling con-
stant of 16.1 Hz (Table 1). The *C-NMR spectrum of 1
showed the presence of two carbonyl carbons (& 197.9,

* To whom correspondence should be addressed.  e-mail: goda@nihs.go.jp

167.4), fourteen olefinic carbons (& 160.1—110.8), and char-
acteristic signals of a hexose unit (§ 100.3, 76.5, 74.3, 73.4,
70.6, 63.3) (Table 1). The sugar component was identified as
D-glucopyranoside by enzymatic hydrolysis of 1. The rela-
tively large J value (7.8 Hz) of the anomeric proton (8 5.03)
of the glucosyl moiety indicated that the glucoside linkage
was 3. The HMBC correlation between H-1' and C-1
demonstrated that the glucosyl moiety was connected to the
C-1 oxygen atom (Fig. 2). The 'H- and *C-NMR spectra of
1 were quite similar to those of androsin (3)," except for the
signals originating from the phenylpropanoid ester group,
which was determined to be a para-coumaroyl group by
analysis of the *C-NMR (§ 167.4, 160.1, 145.4, 130.0X2,
125.8, 115.7X2, 113.8), H-H COSY, and HMBC spectra
(Table 1). The downfield shift of the oxygenated methylene

Table 1. 'H- (500 MHz) and *C-NMR (125 MHz) Spectral Data for Com-
pounds 1 and 2 in CD,0D

1 2
Position

S¢ 8% S¢ &
1 150.8 161.5
2 149.3 1160  7.12(d,9.2)
3 110.8  7.51(d,2.0) 1303 7.86(d,9.2)
4 1315 131.3
5 123.1 741 (dd4, 8.6, 2.0) 1303 7.86(4,9.2)
6 1149 7.12(d, 8.6) 116.0  7.12(d,9.2)
7 197.9 197.9
8 249  229(s) 249  2.33(s)
9 553  3.87(s)
1 1003 5.03(d, 7.8) 100.0  5.03(d,7.2)
2’ 734  3.57(dd,9.2,7.8) 734  3.51 (m)
3 76.5 3.52(dd,9.2,8.9) 76.6  3.49 (m)
4’ 70.6  3.41(dd, 10.0,8.9) 70.6 3.41 (m)
5’ 743  3.78 (m) 743 3.79 (m)
6 63.3  4.51(dd, 11.8,2.0) 63.2  4.53(dd, 12.1,2.3)

4.37(dd, 11.8,7.8) 4.39 (dd, 12.1,7.5)

1" 125.8 126.3
2" 130.0 7.44(d, 8.6) 1103 7.19(4,2.0)
3 1157 6.81 (4, 8.6) 148.2
4" 160.1 149.6
5" 115.7 6.81(d, 8.6) 1153  6.82(4, 8.3)
6" 130.0 7.44(d, 8.6) 1229  7.07(dd, 8.3, 2.0)
7" S5.1  3.89(s)
o 113.8  6.32(d, 16.1) 1140  6.39(d, 16.0)
B 1454  7.58(d, 16.1) 145.8 7.61 (d, 16.0)
CcO 167.4 167.5

a) Multiplicity and J values in Hz are given in parentheses.
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protons at 6 4.51 and 4.37 (H,-6) suggested that the para-
coumaroyl group was attached at C-6'. Moreover the para-
coumaroyl group was determined to be connected to the C-6
of the glucose moiety based on the correlation between the
H,-6" and the carbonyl carbon (6 167.4) seen in the HMBC
spectrum (Fig. 2). Accordingly, scrophuloside A (1) was de-
termined to have the structure shown in Fig. 1.

Scrophuloside B (2) was obtained as a colorless amor-
phous powder. Its molecular formula was determined to be
Cy4Hy604 by the [M+Na]™ ion peak at m/z 497.1391 (Caled
for C,,H,40,,Na 497.1424) in the HR-ESI-MS, which was
equivalent to that of 1. UV (217, 275nm) and IR (3410,
1709, 1636, 1600, 1515 cm ™) absorptions also suggested the
existence of hydroxyl, o,f-unsaturated ester and aromatic
ketone groups in 2. The "H-NMR spectrum of 2 indicated the
presence of a 1,4-disubstituted aromatic ring [6 7.86 (2H, d,
J=9.2Hz, H-3, 5), 6 7.12 (2H, d, J=9.2Hz, H-2, 6)], a
1,2,4-trisubstituted aromatic ring [§ 7.19 (1H, d, J=2.0 Hz,
H-2), 6 7.07 (1H, dd, J=8.3, 2.0 Hz, H-6"), § 6.82 (1H, d,
J=8.3 Hz, H-5")], an acetyl group (& 2.33), a methoxy group
(6 3.89) and a pair of trans olefinic protons at § 7.61 and
6.39 with a coupling constant of 16.0 Hz (Table 1). The 'H-
and "C-NMR spectra of 2 were quite similar to those of 1,
with all the key resonances in 2 having corresponding signals
in 1. This suggested that 2 also contained hexose, ace-
tophenyl and phenylpropanoid ester groups. The PC-NMR
spectrum of 2 and the HMBC correlation between H-1' and
C-1 (Fig. 3) demonstrated that the hexose unit (§ 100.0, 76.6,
74.3,73.4,70.6, 63.2) was connected to the C-1 oxygen atom
(Table 1). The sugar component in 2 was demonstrated to be
p-glucose, as in 1. Analysis of the '*C-NMR (§ 167.5, 149.6,
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Fig. 3. Selected HMBC Correlations for 2

148.2, 145.8, 126.3, 122.9, 115.3, 114.0, 110.3, 55.1), H-H
COSY, and HMBC spectra revealed that the phenylpropanoid
ester at C-6” of glucose was an E-feruloyl group (Fig. 3). On
the basis of these data, scrophuloside B (2) was determined
to have the structure shown in Fig. 1.

Though several phenylpropanoid glycosides with a
phenylethyl group at C-1' of the glucose moiety have been
reported,*” this is the first time that one with an acetophe-
noyl group at C-1’ of glucose has been identified.

Scrophulosides A (1) and B (2) showed moderate cyto-
toxic activity on P-388 murine leukemia cells with ICy, val-
ues of 0.58 and 4.5 ug/ml, respectively.

Experimental

General Procedures Optical rotations were measured on a JASCO
DIP-370 (Tokyo, Japan) digital polarimeter, UV spectra on a Shimadzu UV-
2550 (Kyoto, Japan) spectrophotometer and IR spectra on a JASCO FTIR-
5300 spectrophotometer. 'H- and C-NMR spectra were recorded in
CD;OD on a JEOL ECA-500 (Tokyo, Japan) spectrometer, and chemical
shifts were expressed in parts per million (ppm) relative to TMS as the inter-
nal standard. Mass spectra were obtained on a JEOL JMS-T100LC spec-
trometer. Preparative HPLC was carried out on a Shimadzu LC-8A with a
Shimadzu SPD-6AV detector and a Wakosil 25C 18 column (20 mm 1.d.X
250 mm, ODS, 10 um, Wako).

Plant Material The rhizomes of Neopicrorhiza scrophulariifiora were
purchased from Uchida Wakanyaku Co. Ltd. A voucher specimen was de-
posited in the National Institute of Health Sciences, Japan.

Extraction and Isolation The dried rhizomes of N. scrophulariifiora
(300 g) were ground and extracted with hot MeOH (500 m1X5). The solvent
was removed in vacuo to give a residue (73.8 g) which was suspended in
H,O (500ml). The suspension was extracted successively with CH,Cl,
(500 m1x3), EtOAc (500 mix3), and 1-BuOH (500 mix3) and the solvent
was removed in vacuo to afford CH,Cl,-soluble (6.3 g), EtOAc-soluble
(8.9g), and 1-BuOH-soluble (24.8 g) portions, respectively. The EtOAc-sol-
uble portion was placed on a silica gel column and eluted sequentially with
CHCly/MeOH mixtures (1:0, 50:1,10:1, 5:1, 1:1, 0:1) to give ten frac-
tions (frs. 1—10). Fraction 7 (857.6 mg) was further separated by reversed-
phase HPLC using MeOH/H,O (60:40, 1:0) to afford five fractions (frs.
7A—E). Repeated reversed-phase HPLC of fraction 7A (369.9 mg) using
mixtures of either MeOH/H,0 or MeCN/H,O afforded compounds 1
(17.6mg) and 2 (6.6mg). Fraction 8 (2.46g) was subjected to reversed-
phase HPLC using MeOH/H,0 (38:62) to afford picroside 1 (287.5 mg).
Repeated reversed-phase HPLC of fraction 9 (1.9 g) using mixtures of either
MeOH/H,0 or MeCN/H, 0 afforded androsin (3) (29.9 mg).

Scrophuloside A (1): Colorless amorphous powder; [(x]12)4=—29‘5° (c=
0.88, MeOH); UV (MeOH) A, nm (log &): 222 (4.39), 270sh (4.19), 300
(4.39); IR (KBr) V,,, cm™'": 3410, 1701, 1635, 1605, 1514; 'H- and *C-
NMR spectra: see Table I; HR-ESI-MS m/z 497.1391 [M+Na]* (Caled for
C,4H,,0,,Na 497.1424).

Scrophuloside B (2): Colorless amorphous powder; [0]3=~36.0° (c=
0.50, MeOH); UV (MeOH) A, nm (logée): 217 (4.31), 275 (4.18); IR
(KBr) v, cm™': 3410, 1709, 1636, 1600, 1515; 'H- and BC-NMR: see
Table 1; HR-ESI-MS m/z 497.1399 [M+Na]™ (Caled for C,,H,;0,,Na
497.1424).

Enzymatic Hydrolysis of 1 and 2 A solution of each compound (1, 2)
(2mg) in H,0 (1.0ml) and S-p-glucosidase (10 mg) from almonds was incu-
bated at 37 °C for 25 h. The solution was subsequently washed with EtOAc
and the aqueous layer was evaporated to yield a residue that showed a spot
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indicative of glucose (Rf 0.18, CHCl;-Me¢OH-H,0 5:2:0.1) on silica gel
TLC. The residue was converted to a thiazolidine derivative and analyzed by
silica gel TLC (Rf0.49, 0.37, CHCl,-MeOH-H,0 15:6:1).” Authentic thi-
azolidine derivatives obtained from b- and L-glucoses showed spots at Rf
0.49 and 0.37, and 0.45, respectively.

Cytotoxic Activity Assay The assay was performed in the same manner
as described previously.'”
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Evaluation of the Taste of Kampo Formula by Taste-Sensing System (2) 7,
Taste of Kakkonto

Naoko Anjiki, Ayumi Suzuki, Nobuo Kawahara and Yukihiro Goda*
National Institute of Health Sciences (NIHS), 1-18-1 Kamiyoga, Setagaya-ku, Tokyo 158-8501, Japan
(Received September 12, 2005)

The taste of crude drugs has been regulated as a criterion for judgment on The Japanese
Pharmacopoeia. However, taste is an organoleptic property and it is difficult to express it
objectively. Recently we reported that it is possible to evaluate the taste of Kampo formulae
by using a taste-sensing system. Kakkonto is one of the most popular Kampo formulae. In
this report, we studied the taste of Kakkonto and its component crude drugs (Ephedra Herba,
Pueraria Root, Cinnamon Bark, Peony Root, Glycyrrhiza, Jujube and Ginger) using the
systemn,

The taste evaluation of Kakkonto by the system resulted in Ephedra Herb showing quite
a similar taste pattern to that of Kakkonto. Also Ephedra Herb showed Kakkonto-like taste
by human gustatory sensation test. These findings indicate that Ephedra Herb is the most
important factor to determine the Kakkonto-like taste. In addition, we found that Pueraria
Root and Glycyrrhiza showed considerable umami and astringency, respectively, by the system.
Therefore, it is assumed that the taste of Pueraria Root and Glycyrrhiza partially contributes to
Kakkonto taste.

It is of interest that the taste sensing system is able to clarify the taste determinant crude
drugs in Kampo formulae.

Keywords: taste evaluation, Kampo formula, Kakkonto, Ephedra Herb, taste-sensing system
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Table 1 Components of Basic Taste Solutions

Taste

Components

Reference solution
Sourness
Saltiness

Umami

Bitterness (cation)

Bitterness (anion)

KCI (30 mM) + Tartaric acid (0.3 mM)

KCI (30 mM) + Tartaric acid (3.0 mM)

KCI (300 mM) + Tartaric acid (0.3 mM)

KCI (30 mM) + Tartaric acid (0.3 mM) + Monosodium glutamate (10 mi)
KCI (30 mM) - Tartaric acid (0.3 mM) -+ Quinine-HCI (0.1 mi)

KCI (30 mM) + Tartaric acid (0.3 mM) + Humulone derivertives (0.01 vol%)

Astringency KCI (30 mM) -+ Tartaric acid (0.3 mM) -+ Tannic acid (0.05 wt%)
(2) &8 oW Th, KEBEBIIHBCHVWE.

BRORBICHE, BREREEE SA402B (BRRARHA T Y
Tz bRy —FrouaP—) BREWVWE. £, B
BRIV, £FEoMHICN, BB USRS Bsu
U FFTEZE) ERAVWE.

(3) BE - HiK

AV TA 30 mM) LBEREE (03 mM) 2HFREL
Tok SRR B L Uz, B8R, |IRITEL, 20
KRAREB CHERATIHERE v —T T CREL
FHNMERBON DB THS. BV T ABIUNE
FEITFEAMBTERRSH I VAT L. £, KX
MilliQ 7K (AARI VRTH) FEALE.

(4) B ORER
OERBEB L CEBBEH R EEORHE
BRE-ANE BREE: ARV var 8 BRE<
AU 4g, BREZAY U 4g, BRIA3g, BRI %Y
7 3g, BRAVY W2 BRVavxavilg, BLG
BRBOSMRERO— AL, EEREKT 6 %5
RU-BIKEE 600 mL ik, BHMUFTT, £300 mL
CRBETHH L., HMBEEZA 81, EERKREKT 3
RN LR (%, B8R (1-3) £73) 2AVT
AE% 300 mL iZA ¥, 3,500 rpm T 10 2R LOBEL
To. BOSBEL A EEREER (1-3) KT 10 ffs
RUREHRBREBREAREIR (L%, WEHR 2 &
TB) &Lk £, BLOBLEEEERERE MMC
L oHERBRARENR (L, BEHED &35) & Lk,
M, FAYVTRBEGYa UFa 7ieonTiE, REHK b

QBRBTF X

MRBRET X ARAAO- X RFR 1 Bk (RER
PHERAR - BRI v 8g AR~A T 4g, AEFA
YT d4g, BRI7ZAL 3 BRYY 7Y 3g, BRLVY
w2, BREYavXavy lg %, EER (1-3) 12 02
wiv % L7225 X ) RE LR RS EIC L ARAIE
REHE (BI#, BBHR ¢ &35) &Lk, £, B K
LW ERRICE, THRERG— X AHAAO= X XT
KERBE LTHWE.

(5) WEHE
O HKERER L BV REIE

HRABREBE AT, M D & RERICEREHEIZOW
THROBEEITV, T=— =0l 29 &S0,
b FRRUDHBMEOENEHEE L. b2 [BkaSE
SPLFBBRTELO, TOWHM20% < (FEHL)
ROTHEBELENTEY, HEE1OEL, Z020% O
EEHRLTVS. BIE 01, EEE (1-3) O%kTHS.
i, AT AOER, U —OBEREVWZHICE
BRAETHY, bt FCHERETHHLBELONSHE
®TH D D BE, REEE O CHETEERKOERIT,
BROE, HBUE, B0k, ERMEIEDR, ERVEIEURMROE, MR, ¥
BRELOR, MEMED, HEMEREKTHS. BB VT
BEEToHRIZONWTH, BV —DEENELN
Bholefed, SEERBRERBICLDIUETTHLT, b
ML BFEMDOLEFTolo. BHROEEL 2D ERME
% table 1 125K
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BRBB LOBIRGERAEEORMBKE, TRERE
X ZABHAOF AFRIZOVWT, EKHEEHED 5
& (B¥E24, w34, FBH2~438) C&-T, &
Mok aHERBRETo7-. BREBLIUEREBHEEE
EORMHHIZOWTI, FRBHRCOWT, H5mL 2%
BREOICES, REFM UL, HREBE T X WA
DT HZAFRIZOWTH, JT Y &R, H2mg D
BRRRKEOZ X AFEEKRET LY, BREEZEXET
BRELDD, BREFME L. 1 BECORNEZKTHEE, &
REHCOW T LERBEAFEEITY, $+HE R AR
BHREERERE D CE SV TRORBZRELE.

R

ERBR L OBREOEMHRAER L HRERE T X X
RABOTXZAFRENTNO, KRBEBREHARE
B EKaBI T KoWT, RBHEBICLAHE
WCHE INROSF % Fig. 11IZRY. £, BEEB
FUBRBOEMBREETNEND, KRREBREH
REHED 10 FREORBHE b, BLUHKRBRET XX
HABOZXZAFERICH>VTO, b ML BEERBRD
#ER% Table 2 127RT
ERRBOMEHE a (RBMEBRE AR 13, kR
MEEETACERRICE-TELNED S b, Bk
BRESLOBRBEROEMN 1 2B THBY, ZhbokEs:
TR HD)] LMk, £72, HRERETXX
RAROTX RAFREEERIZ02 wiv % LRD5XH%%
BUTHRMLUZREE c 11, BREBORENE a & 121EH
CBRDSMER LIS, EHRIZOWT, BREOREHK a
EHB U CHEED 1 L HE»ho 7k (Fig 1(A). —F,
t MR 2RERR T, WRAREBHEHARBE R
Bk a) O 0FRETHIEBERBOREE b I, TRXLD
L, BITOREB. FREBEDIDOTNICES],
ERBASH, TREBRET 2 WAB O F 2 FKIT,
FRLOEHBRITEIEZDEND], LREShTEY,
FAEDOER LSBT AZEERLTWS, L, TR
HBOFHR, TXF2HLERTELRMLTEBLN] &
B O DEMIZH o7z (Table 2).

<3V ORPHE a X, KERBEELRAVEZRRICL-
THLNIED S, ERBR, ok, Bk, BYEEwk, %
TR, HEMEDR, BEMEHREKIZOWT, [HERAH 5]
LREFENIZ Fig 1(B). b0 5 H, hoER . il

LT, w3 7T EAETRTOKTHENS LA, #
I, BRBRGHEEMERICOWTIE, A5 THIERE X

DOREQRMEEZRLE. 4H, BHEETHERE LY b
BUOKRBRHENEOR~F OB THo. —F, &
MZEBRERBR TR, v+ v 0RBHEb I, TEkB X
CASHEBHY, o, BREO LI RHEBTH] L&
HE N7 (Table2).

By A OREHR ald, RRBEE 2 AVERRICE -
THLNIZED S b, 1k, Bk, BMEE®RICOVT, [k
BHd] LBmENT (Fig 1(C). HIZEkIHEME 6.1
THY, MOBLER LTI ENHBLE. £,
BHRG HBAMRL, T TORKEROREED T
bEVEER L. —F, £ MK BEERBRTIE, by
AORBHE LI, THL, FELW L EHHENT (Table
2).

A ORBHE a BEW, T+ 7 v 27 ORENE a I3,
ERREBZAVERBRICL>TELNEEDS b, B
HEBRIZOWT, T%BH 2 ] L BamEhiz (Fig 1(D, E).
—7, b MK DHRERR T, 7y e oREHE b1, T1F
DOPTHEHL, EL, B, EERHEEh, Yy2 ¥ 0R
BHE b i3, TEo»cH <, bFricizdwn), LEHX
7= (Table 2).

B T DRBHR ald, WERMEREZ AV ERRICL -
TRONZED S b, I, B, BEERR LUK
ZOoWT, TEH2] @BamaEhk (Fig 1(F). ®Hiok
BRI OAERE L B L TR, w4 v X0 ETRERE
ZRLIE. —F, £ MCXAHRERR TR, Ay oo
REHEbIE, L HL, ZOEBICEREZR LS &
KB Ehi- (Table 2).

ZAVOORRE a BLG, avxa vOREK a
I, RREBEBZRAVWERRIC I TELNEDH
WKIkB DDl BMENTZHROERITE, -7 (Fig 1(G
H). —7%, t M XBHERRTH, &4 Y vOREHE
bid, TIRCHHBKEFBOEREKIDH Y, BIZEL BRIE
5l, ERBIH, YavxavoREHE b, T
DRI, BICHERICEV] L KR SN (Table 2).
FTIT, RED 10 FENFAYUORBMW b gy
Xa VOREHE b KOWTHRRBREBZ AV THIESR
TolcdTh, 24V UOREHE b 1X, B, % &
B, BRMETEOR, AL, MEMEERERICOWT, [k
BB LEMEN, FhEFN29,18,49,25,1.7,23



Table 2 Taste of Kakkonto and the decoction of the respective crude drugs which are components of Kakkonto formula

by Human Gustatory Sensation Test

Samples

Taste

Kakkonto decoction

Commercial Kakkonto dry extract

Sweet at first then slightly bitter and astringent, later slightly pungent and sour

Sweet at first, later pungent and fairly bitter*

Ephedra Herb

Sour and acrid, Kakkonto-like taste

Pueraria Root

Sweet and savory

Cinnamon Bark

Sweetish, pungent and astringent

Peony Root Sweetish and slightly acrid

Glycyrrhiza Sweet at first, then bitter

Jujube Sweet and rather sour at first, then slightly astringent and tasty
Ginger Slightly sweet at first, then extremely pungent

DOWEMEER L. £, avxa vOREHE b 1IXER
PEEBRR L UBEERAERICOWT, ¥ H D] LM
SN, FhEN LS BLU 49 DHEEBEEZRLE.

EE

BREOBBERED Y b, v AT OREHEDIZOWVT,
RS TERBOX S /mk] 2B LTW3 (Table 2).
e, RABREBCLDIWEICBVTY, BREDKIT
v A TORONAZ - LERT 3 LB L (Fig.
1(B)). #ic, BERR I OEESETRICOWTH, BRE
I bewATOFRKRERMEEZRL, RBhHrOvF VL
HADERTRIEBEAEBMEALTHN RN ERD, Th
LOWIE, vAUVDHIZARTLIHOTHY, LKL
TRHEENABICE A VN DERIC L > THRE2HD
LbNAabDLEXILNE., —F, HERBIUTEHRITIDY »
2y (Fig. 1(C), £z, BRIZOWTHRI VY 7 L EBRE
DHRIFELTWAHZ LR BN (Fig 1(F). - T,
BREOKREC-AVOKEZERE LT, Sbkhy
ArBLUOB Y TOKRIE Lo THEEATHWS Z &R
REN.

<A T DS & UTIE, ephedrine 21X L) &T57

* Kakkonto decoction tastes milder than Kakkonto extract

dad FEREL AL TWAR, o, =%
EEHELEEN TV O mEMEkE, 7o a R
FZHELTWIHOEEZLENDN, Zhb<wFUo
EERSEEROBEMBIZSVWTHERIBRIBSLELE L
b5,
BREORBRERISPWT, w4y Y TizH
LTtk FPPEBKREZRELTRY, <4 TIBI LTk
RBEBCLAABERE I —KLE. LL, #4
YORE LT, ZA4 Y 7ORENE a T, BREITHRH
ERphpot. £, BB TASW] LMLz~ F
URIVCYY 7 ¥ 7120V, WREBREBICLAAE
THREMEERIEBR L TORBEERE. T2IW &1k, &
KB, DEZVDLVS LFWT A% S, £
WAL SENENI T L THY ), WD H D EBROB
BRIGEWBRE & B2 5 L ERFEREZAEBHCHATES.
AR T, KRREBCIAEEE, BrY—0F
PR ETHAELER LT, t ML AKERBRAREK
D050 1 BEOMBREBVWTT>THWa. kM X
HHRERRLERBEBCIBAEICL > TRENESE
REHE OB OTEHIE, B —2BKEBRHLRho7



Fig. 1 Taste patterns of Kakkonto and the decoctions of the respective crude drugs which are the components of the  Kakkonto
formula.

The data were obtained by the taste-sensing system. The dashed line in all graphs shows the taste value of ~ Kakkonto decoction
(A~H). The solid line in each graphs shows the taste value of a commercial Kakkonto extract (A), and Ephedra Herb (B), Pueraria
Root (C), Cinnamon Bark (D), Peony Root (E), Glycyrrhiza (F), Jujube (G), and Ginger (H) decoctions, respectively. The numbers
on circumference of graphs show the taste factors of sourness (1), saltiness (2), umami (3), aftertaste of anionic bitterness (4),

anionic bitterness (3), aftertaste of astringency (6), astringency (7), aftertaste of cationic bitterness (8), and cationic bitterness (9),
respectively.
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