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For a correlation to study the five tastes and efficacies in oriental medicine concepts, we used
herbal medicines with bitter taste character in traditionally effective and experimental methods. In
this study, we tested the in vitro effect of 20 typical kinds of herbal medicines with bitter taste on
platelet aggregation induced by collagen in human whole blood using the impedance method of
aggregometry. Among them, 3 kinds of hot water extracts and 2 kinds of 70% ethanol extracts
showed the significant inhibiting effect on whole blood aggregation (***p <0.001). In particular,
Coptidis Rhizoma (Coptis chinensis) extracts were selected as the most effective candidate with a
strong grade of bitter taste through the sensory test of trained panels. The results from this exper-
iment provide pharmacological evidence for the traditional use of bitter tasting herbs with tradi-
tional medicine theory, suggesting that strong bitter taste herbs could be help problems of blood

circulation more than mild bitter tasting herbs.
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Table 1. Concentrations of aqueous solutions of five primary taste
substances

Test solution ~ NaCl Sugar Vinegar  Caffeine Capsaicin
No. (%) (%) (%) (%) (%)
1 0.1 0.1 0.1 0.1 0.1
2 0.5 1 0.5 03 0.5
3 1 5 1 1 1
4 1.5 10 5 1.5 1.5
5 3 15 10 2 2
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sour Table 2. Sensory taste for herbal medicines by equipments
57
Sweet Salty Sour
4 (Brix) (¢/100 g) (pH)
Values 35+1.5 27113 4951041
Range of samples 0.6~5.4 0.1~5.4 3.8~53
Values are mean+ S.D. of 20.
hot — sweet

bitter ¥ “salty

Fig. 1. Sensory evaluation score for 20 kinds herbal medicines.
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Table 3. Classification of bitter taste by trained panels with 20
kinds herbal medicines

Bitter
grade

No

Herbal medicines

Pharbitidis Semen

Taraxaci Herba, Pulsatillac Radix, Phytolaccae Radix,
Euphorbiae Kansui Radix, Oldenrandiae Diffusae Herba,
Gardeniae Fructus

Mild

Moutan Cortex Radicis, Anemarrhenae Rhizoma, Forsythiae
Moderate Fructus, Dictamni Radicis Cortex, Chrysanthemi Indici Flos,
Scutellariae Radix, Euphorbiae Pekinesis, Rhei Rhizoma

Coptidis Rhizoma, Aloe, Genatianae scabrae Radix,

Strong Sophorae Radix , Phellodendri Cortex
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Table 4. Inhibitory effects of hot water extracts on human whole
blood platelet aggregation induced by collagen

Table 5. Inhibitory effects of 70% ethanol extracts on human
whole blood platelet aggregation induced by collagen

Bitter - Aggregation Inhibition Bitter . Aggregation Inhibition
grade Herbal medicines (ohm) %) grade Herbal medicines (ohm) (%)
Control (saline) 18.181+2.99 Control (saline) 18.33+2.41
No  Pharbitidis Semen 22.00%0.00 -15.79£0.00 No  Pharbitidis Semen 17.50£0.71 557+6.27
Mild Taraxaci Herba 16.00+1.41 15.8+74 Mild  Taraxaci Herba 20.00+0.00 -8.19+3.14
Pulsatillae Radix 18.50%3.54 47741220 Pulsatillae Radix 12.50+2.12%*  22.78+22.78
Phytolaccae Radix 21.50%3.54 -11.0+22.0 Phytolaccae Radix 18.00+ 1.41 2.78+3.93
Euphorbiae Kansui Radix 24,00+ 1.41 -14.0+1.0 Euphorbiae Kansui Radix 2200+ 141  -192+122
Oldenrandiae Diffusae Herba 2400+ 1.41 -14.0+1.0 Oldenrandiae Diffusae Herba 15.50+0.71 10.0+14.14
Gardeniae Fructus 24.50+0.71 -17.0+4.5 Gardeniae Fructus 23.00%1.41 -7.184+4.0
Moderate Moutan Cortex Radicis 6.80L1.92%xx 573465 Moderate Moutan Cortex Radicis 15.50+2.12 16.38+8.27
Anemarrhenae Rhizoma 920+2.59%%%x  40.8+17 Anemarrhenae Rhizoma 18.50%0.71 00
Forsythiae Fructus 18.50%0.71 11.619.3 Forsythiae Fructus 20.5010.71 4.02+12.76
Dictamni Radicis Cortex 20.00+1.41 28+11 Dictamni Radicis Cortex 24.00%1.41 -11.9+4.46
Chrysanthemi Indici Flos 20.50+2.12 5171 Chrysanthemi Indici Flos 18.00+0.00 2.63+3.72
Scutellariae Radix 22.00£2.83 0+13 Scutellariae Radix 7.14+291*%*% 35956+ 134
Euphorbiae Pekinesis 24.50%+0.71 -26182 Euphorbiae Pekinesis 15.50+0.71 16.08+7.03
Rhei Rhizoma 25.00+0.00 -19+8 Rhei Rhizoma 19.50+£3.54 9.68+7.53
Strong  Coptidis Rhizoma 2,00 1.41%**  873+86 Strong  Coptidis Rhizoma 217+ 1.47%** 8741+9.15
Aloe 10.00L£7.07* 51.1£37 Aloe 2.00%+0.00% 89.18+0.41%
Genatianae scabrae Radix 15.5+2.12 184+ 11 Genatianae scabrae Radix 19.00+2.83 2.491+11.38
Sophorae Radix 18.00+0.00 14.1£5.8 Sophorae Radix 15.00% 1.41 15.53420.46
Phellodendri Cortex 20.00+0.00 -53%+0.0 Phellodendri Cortex 17.50+2.12 5121151
Values are mean* S.D. Values are meant S.D.
*xxp <0001, **p < 0.01, *p < 0.05. wkp < 0,001, **p < 0.01, *p < 0.05.
IMeans are false results by cytotoxic effects.
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