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APPENDIX A
Data of pharmacognostic specifications of five root species

in Ben-Cha-Moon-Yai remedy



Table S1 Pharmacognostic characters (% by weight) of 4. marmelos root

Sources No Loss on Total ash  Acid-insoluble Water Ethanol Water

drying content ash content content extractive extractive

value value

1 Tak (Meung) 1 7.08 3.47 0.56 10.43 5.01 4.46
2 7.23 3.46 0.54 10.34 4.96 4.41

3 7.71 3.46 0.50 10.42 5.18 4.13

2 Lop Buri 1 6.95 3.34 0.50 8.43 4.61 4.26
2 6.90 3.39 0.45 9.90 4.29 4.23

3 6.96 3.24 0.62 9.40 4.11 4.40

3 Buri Ram I 7.08 4.56 080 1042 6.58 6.05
2 6.96 4.73 0.91 10.32 6.17 6.78

3 6.89 4.55 0.90 10.34 7.01 5.96

4  Phetchaboon 1 5.41 5.59 0.87 8.44 7.19 6.19
2 5.51 5.46 0.78 8.44 7.50 6.22

3 5.40 5.43 0.82 6.95 7.31 6.31
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Sources No Loss on Total ash  Acid-insoluble Water Ethanol Water
drying content ash content content extractive extractive

value value
Tak (Maesot) 1 6.17 3.40 0.65 7.94 4.37 4.33
2 6.21 3.33 0.48 9.04 4.34 4.62

3 6.25 3.35 0.54 8.74 4.43 4.80

Ubon Ratchathani 1 7.14 4.09 1.26 9.42 6.88 6.59
2 7.29 4.12 1.16 8.94 6.30 6.75
3 7.39 4.08 1.13 5.95 6.81 6.93

Uthai Thani 1 6.78 2.50 0.29 9.71 4.80 6.64
2 6.41 2.58 0.29 9.93 4.62 6.69
3 6.47 2.59 0.38 9.54 4.71 6.58

Kalasin 1 6.52 4.33 1.00 8.92 7.75 8.10
2 6.45 4.29 0.98 8.82 7.76 6.77

3 6.50 4.24 0.92 8.72 6.99 7.20

0LT



Sources No Loss on Totalash  Acid-insoluble Water Ethanol Water
drying content ash content content extractive extractive
value value
9  Uttaradit 1 7.79 5.51 0.57 10.68 1.58 13.59
2 7.76 5.45 0.56 10.79 1.60 13.61
3 7.80 5.43 0.51 9.69 1.74 13.49
10 Nong Khai 1 7.73 3.83 0.85 12.80 4.51 7.01
2 7.65 5.45 0.56 11.02 4.50 7.03
3 7.80 5.43 0.51 10.91 4.39 7.09
11 Mukdahan(Meung) 1 7.94 3.73 0.76 10.40 5.14 4.78
2 7.87 3.89 0.76 10.71 5.23 4.70
3 7.86 3.84 0.88 10.54 5.37 5.02
12 Mukdahan(Nongsung) 1 7.11 2.90 0.35 9.80 4.57 5.56
2 7.34 2.91 0.36 9.83 4.40 5.79
3 7.34 2.87 0.43 10.00 4.39 6.13
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Table 52 Pharmacognostic characters (% by weight) of D. longan root

Sources No Loss on Total ash  Acid-insoluble Water Ethanol Water

drying content ash content content extractive extractive

value value

1 Uthai Thani 1 6.71 2.49 0.28 9.09 5.51 4.26
2 6.72 2.51 0.27 8.91 5.65 3.79

3 6.48 2.72 0.26 8.47 5.70 4.63

2 Lop Buri 1 6.92 2.70 0.39 10.94 8.67 5.55
2 6.96 2.79 0.37 10.32 8.47 6.04

3 6.90 2.83 0.35 10.34 8.69 5.73

3 Buri Ram 1 7.75 2.66 0.52 11.18 10.61 6.49
2 7.71 2.91 0.56 11.63 10.62 5.61

3 7.67 2.87 0.56 12.28 11.76 7.32

4  Phetchabun 1 8.96 4.03 0.64 10.26 6.95 4.49
2 8.96 4.22 0.58 9.92 7.37 4.89

3 8.96 4.26 0.65 10.15 6.90 Broke

LT



Sources No Loss on Total ash  Acid-insoluble Water Ethanol Water
drying content ash content content extractive extractive

value value

Tak (Meung) 1 7.23 5.54 1.33 12.46 6.10 3.60
2 7.25 5.43 1.27 12.71 6.57 3.80

3 7.38 5.24 1.23 11.46 7.61 3.92

Tak (Maesot) 1 8.76 3.38 9.81 5.36 5.77
2 8.85 3.68 0.48 8.91 5.38 5.28

3 8.77 3.70 0.79 9.13 4.90 5.48

Ubon Ratchathani 1 8.11 3.20 1.10 10.11 9.20 5.08
2 7.88 5.85 3.79 10.88 9.40 5.53

3 7.28 3.37 10.59 8.91 4.67

Chiang Rai 1 7.43 3.64 0.64 10.44 4.00 3.67
2 7.76 3.27 0.54 10.38 5.46 3.05

3 7.75 4.10 0.99 9.63 4.12 3.69
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Sources No Loss on Total ash  Acid-insoluble Water Ethanol Water
drying content ash content content extractive extractive
value value
9 Kalasin 1 8.37 3.84 0.60 9.91 7.69 4.86
2 8.39 3.43 0.59 10.82 7.99 4.82
3 8.52 3.44 0.44 10.65 8.25 4.72
10 Uttaradit 1 10.24 2.49 0.35 11.91 10.42 5.96
2 10.22 13.18 9.26 5.61
3 10.22 2.25 0.31 11.93 9.90 5.42
11 Nong Khai 1 7.65 2.03 0.37 9.42 10.29 6.63
2 8.00 2.03 0.38 9.63 9.73 7.27
3 7.74 2.01 0.35 10.05 10.21 5.89
12 Mukdahan 1 7.40 7.58 5.69 10.04 6.96 6.08
2 7.41 7.11 5.75 9.95 6.16 5.80
3 7.37 6.76 5.21 10.31 6.19 5.84
13 Nan 1 8.18 2.59 0.42 11.54 7.09 4.16
2 8.19 2.62 0.41 11.46 7.20 4.07
3 8.14 2.61 0.39 11.44 7.41 3.82

vLT



Table 53 Pharmacognostic characters (% by weight) of D. serrulata root

Sources No Loss on Totalash  Acid-insoluble Water Ethanol Water
drying content ash content content extractive extractive
value value
1 Buri Ram (Prakonchai) 1 7.89 3.97 1.09 14.37 4.06 7.56
2 7.95 3.96 0.95 13.69 4.13 7.37
3 7.95 3.98 0.81 13.38 4.07 7.04
2 Tak (Maesot) 1 7.35 4.11 0.80 10.98 4.39 5.59
2 7.29 4.35 0.82 9.79 4.40 5.15
3 7.31 4.19 0.79 9.79 4.41 4.66
3 Uttaradit 1 9.10 2.58 0.74 14.17 3.03 11.36
2 9.08 2.62 0.44 13.59 3.00 12.16
3 9.05 2.64 0.79 12.59 2.84 11.90
4  Nakhon Ratchasima 1 8.63 2.83 0.38 14.19 1.58 3.72
2 8.69 2.85 0.48 15.18 0.16 3.65
3 8.73 2.84 0.37 15.59 1.61 3.56
5 Nan 1 7.75 4.36 0.58 12.59 4.14 16.41
2 7.70 4.30 0.61 12.19 4.29 15.13
3 7.69 4.13 0.63 13.79 4.49 15.38

SLT



Sources No Loss on Total ash  Acid-insoluble Water Ethanol Water
drying content ash content content extractive extractive
value value
6 Nong Khai 1 7.45 1.14 0.38 10.88 4.28 10.38
2 7.63 1.11 0.43 12.08 4.52 10.67
3 7.51 1.11 0.31 11.27 4.14 9.77
7 Tak 1 6.67 4.20 0.62 10.67 - 248 8.62
2 6.72 4.13 0.58 10.97 2.25 8.79
3 6.66 4.15 0.53 10.98 222 7.82
8 Lop Buri 1 7.21 4.12 0.60 13.57 6.11 12.92
2 7.19 4.14 0.60 11.60 6.25 12.77
3 7.22 4.08 0.59 11.59 6.26 12.12
9 Chaiyaphum 1 8.40 4.10 3.10 12.79 5.55 5.81
2 8.51 4.05 4.13 12.00 5.80 5.60
' 3 8.47 4.05 12.60 5.62 5.42
10 Ubon Ratchathani 1 7.11 2.63 0.50 10.56 7.26 13.17
2 7.17 2.61 0.35 10.98 7.63 13.11
3 7.14 2.60 0.45 11.65 7.59 14.24

9LT



Sources No Loss on Total ash  Acid-insoluble Water Ethanol Water
drying content ash content content extractive extractive

value value

11 Uthai Thani 1 7.39 5.34 0.65 10.19 7.08 20.44
2 7.50 5.37 0.80 11.19 7.10 19.80

3 7.37 5.17 10.79 7.01 18.77

12 Buri Ram (Meung) 1 9.32 3.45 0.75 15.77 4.20 7.41
2 9.25 3.43 0.67 13.99 4.29 7.95

3 9.34 3.43 0.72 14.09 4.11 7.43

13 Phetchabun 1 7.78 4.96 0.78 13.19 4.59 11.60
2 7.48 5.01 0.73 13.99 4.62 11.76

3 7.70 4.78 0.57 9.19 4.53 11.31

14 Mukdahan 1 7.83 3.25 0.67 14.78 4.54 10.10
2 7.65 3.20 0.51 13.19 4.15 9.80

3 7.57 3.19 0.63 12.98 3.77 8.79
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Table 54 Pharmacognostic characters (% by weight) of O. indicum root

Sources No Loss on Total ash  Acid-insoluble Water Ethanol Water

drying content ash content content extractive extractive
value value
1 Lop Buri 1 8.12 5.93 0.90 10.38 12.62 24.49
2 8.03 6.15 1.05° 10.48 13.23 26.13
3 8.14 6.12 1.03 12.46 13.28 26.67
2 Kalasin 1 6.61 8.49 2.62 8.98 7.14 13.24
2 6.62 8.22 2.18 9.18 7.64 14.09
3 6.60 8.40 2.50 8.99 7.84 15.09
3 Chiang Rai 1 9.89 6.69 1.07 9.47 5.02 10.14
2 7.27 6.95 1.25 9.17 4.66 9.96
3 7.25 6.91 1.20 8.47 4.06 9.72
4 Ubon Ratchathani 1 6.07 7.27 2.68 8.98 9.93 23.01
' 2 6.10 713 2.59 818 9.95 25.03
3 6.10 7.08 2.52 8.48 9.41 25.48
5 Mukdahan 1 8.08 3.93 0.67 10.57 9.90 22.50
6.82 3.92 0.69 10.58 10.02 22.77
3 7.50 11.56 10.51 22.68

8LT



Sources No Loss on Total ash ~ Acid-insoluble Water Ethanol Water
drying content ash content content extractive extractive

value value

6 Uthai Thani 1 6.74 4.15 0.60 9.48 10.95 26.96
2 9.06 4.12 0.52 9.78 10.37 30.64

3 6.77 432 0.63 9.18 8.86 29.93

7  Phetchabun 1 7.38 5.16 0.95 11.67 7.79 15.90
2 7.40 5.15 0.82 11.38 8.04 52.47

3 7.32 5.20 0.93 12.36 7.85 16.25

8 Chaiyaphum 1 6.87 3.97 0.76 10.79 13.46 24.84
2 6.94 3.96 0.74 13.19 13.56 26.12

3 6.93 3.96 0.74 11.99 14.63 26.52

9 Tak (Meung) 1 6.99 8.46 2.44 10.49 3.54 8.08
2 7.01 8.51 2.61 10.89 3.39 7.89

3 6.97 8.38 2.31 10.09 3.49 7.92

10 Nan 1 7.30 3.60 0.72 11.89 6.59 25.48
7.19 3.59 0.63 10.19 5.95 25.30

3 7.25 3.60 0.68 11.78 4.46 16.88

6LC



Sources No Loss on Total ash  Acid-insoluble Water Ethanol Water
drying content ash content content extractive extractive
value value
11 Tak (Maesot) 1 6.06 6.65 1.21 11.98 7.10 17.86
2 5.83 6.59 1.36 11.57 7.41 16.88
3 5.86 6.61 1.19 11.68 6.85 17.94
12 Nong Khai 1 6.55 5.59 1.58 12.77 6.22 10.62
2 6.55 5.67 1.76 11.17 6.11 10.40
3 6.53 5.69 1.56 10.59 5.97 28.56
13 Buri Ram 1 5.51 2.05 0.35 11.19 4.14 6.87
2 5.49 2.11 0.42 10.78 3.70 7.36
3 5.49 2.11 0.38 10.98 3.53 6.80
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Table 55 Pharmacognostic characters (% by weight) of W. trichostemon root

Sources No Loss on Total ash ~ Acid-insoluble Water Ethanol Water
drying content ash content content extractive extractive

value value

1 Lop Buri 1 5.87 1.85 0.31 11.57 5.04 3.84
2 5.81 1.85 0.30 12.17 4.78 3.58

3 5.70 1.90 0.35 11.48 4.73 3.72

2 Nan (Nanot) 1 7.15 2.44 0.55 13.97 10.70 7.41
2 7.15 241 0.53 13.17 9.98 7.25

3 7.13 2.35 0.50 11.57 10.50 6.76

3 Mukdahan (Meung) 1 6.46 2.02 0.83 11.57 3.09 3.21
2 6.62 2.14 12.57 3.16 3.79

3 6.54 2.11 0.87 12.47 291 3.71

4 Phetchabun 1 7.98 3.92 1.00 15.38 7.14 6.19
2 7.98 3.93 0.89 15.77 6.92 6.02

3 8.23 3.81 0.91 15.18 7.00 6.43

5 Mukdahan (Nongsung) 1 7.01 2.58 0.45 11.19 6.20 3.94
2 7.01 2.51 0.37 11.98 6.21 4.09

3 6.91 2.58 0.40 12.47 5.89 4.14

18¢



Sources No Lossondrying Totalash  Acid-insoluble Water Ethanol Water

content ash content content extractive extractive

value value

6 Chaiyaphum 1 8.28 1.60 0.32 15.49 3.19 3.81
2 8.15 1.61 0.33 16.17 3.46 3.75

3 8.24 1.59 0.29 16.36 3.39 3.47

7  Buri Ram (Meung) 1 6.80 2.27 0.38 13.56 6.22 10.42
2 6.71 2.33 0.39 13.96 6.43 9.37

3 6.72 2.28 0.38 14.35 6.53 8.61

8 Uthai Thani 1 6.38 4.26 0.88 10.98 5.59 6.16
2 6.44 4.34 0.76 12.17 5.74 6.48

3 6.32 4.24 0.89 12.76 5.62 6.12

9 Nong Khai 1 6.43 2.13 13.40 4.17 4.45
2 6.55 2.18 0.48 13.58 4.16 4.12

3 6.54 2.17 0.46 12.77 4.26 4.59

10 Buri Ram (Prakonchai) 1 6.39 2.47 0.48 11.77 6.62 10.12
2 6.46 2.47 0.47 11.25 6.94 10.09

3 6.33 2.46 0.45 12.98 6.70 9.44

8T



Sources No Loss on Total ash  Acid-insoluble Water Ethanol Water
drying content ash content content extractive extractive
value value -
11 Tak 1 7.86 2.84 0.48 16.19 8.82 4.93
2 7.75 2.88 0.46 15.77 8.51 4.94
3 7.87 2.58 0.38 13.18 8.94 4.94
12 Surin 1 7.47 2.51 0.38 12.99 5.75 5.63
2 9.53 2.52 0.37 12.79 5.78 5.53
3 7.50 2.56 0.36 12.19 5.81 5.88
13 Nan (Weing Sa) 1 7.34 5.95 1.00 12.69 10.01 9.41
2 7.36 5.71 0.94 12.57 10.58 8.48
3 7.49 5.73 0.94 12.98 10.89 8.50

€8¢
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APPENDIX B

Liquid Chromatography and Mass Spectrometry



Figure 92 A representative

compound 1-8
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LC/MS spectrums from Aegle marmelos root of
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Figure 93 A representative LC/MS spectrums from Dimocarpus longan root of compound

1-9
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Figure 94 A representative LC/MS spectrums from Dolichandrone serrulata root of

compound 1-11
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Figure 95 A representative LC/MS spectrums from Oroxylum indicum root of compound 1-
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Figure 96 A representative LC/MS spectrums from Walsura trichostemon root of compound
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Figure 97 A representative LC/MS spectrums from Ben-Cha-Moon-Yai remedy extract of

compound 1-6
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APPENDIX C

Mutagenic activity
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Table 56 Mutagenicity of Ben-Cha-Moon-Yai Remedy and its ingredients (200
mg/ml) in acid solution pH3.0-3.5 on Salmornella typhimurium TA98 (frameshift

mutation) without metabolic activation

Amount of Number of revertants/plate®
Sample extract
(mg/plate) Ethanolic extract Water extract
w/o nitrite With nitrite w/o nitrite With nitrite
Ben-Cha-Moon- Positive® 1562.33+ 205.06
Yai Remedy
Spontaneous® 19.33+4.04 17.5%£0.71
0.4 29 +2.65 102 £ 17.09
0.8 27.67+7.09 191 £ 75.43
1.6 18334493 251.67 £ 63.57
3.2 18 £2.65 347+ 18.36
Aegle marmelos Positive® 3800 + 746.70
Spontaneous* 17.5+£6.36 44.67+16.26 34.67+833 15.67 £5.69
0.4 23.5+13.44 83.67 £ 13.65 37+£424 35.67+8.02
0.8 14.67 551 136.33 +41.43 47 %21 507
1.6 14.67 £0.58 15133 £737 102.33+39.11 131£4243
32 17+4 21+£7 787.6 £26.84 183.5+ 1626
Oroxylum Positive® 1562.33 £205.06
indicum
Spontaneous® 17.5+£6.36 17.5£0.71 34674833 17.5£0.71
0.4 23.33+4.04 217.67 £39.26 23.33+0.58 20+ 10.54
0.8 2333 +4.16 21033 +£25.50 25+ 849 S1+£10.82
1.6 13.67 + 6.43 253.67 £35.23 28.67 + 8.39 90.67 + 19.86
32 16+ 3.46 155.67 £19.22 21.67+723 123.67 +32.87
Dimocarpus Positive® 1562.33% 205.06 3800 = 746.70
longan
Spontancous® 19.33£4.04 17.5+£0.71 34.67+833 15.67+35.69
04 22.33+£3.79 217.67 £39.26 27.67 £ 6.66 45£15.56
0.8 24 +3.61 210.33 +£25.50 27+ 141 208.5+4.95
1.6 22.67+3.79 253.67 £35.23 2567+ 153 73+ 1697
32 13+£141 155.67 £19.22 18.33+6.81 125.55£90.79
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Walsura Positive® 1872.33+ 48.18
trichostemon
Spontaneous® 17.5+6.36 44.67 £ 16.26 34,67 +8.33 3633 +£5.13
04 27+4.36 27.33+£2.08 193 58+8.19
0.8 27.33+£3.51 29.67 +7.37 200 80.33+19.86
1.6 28+ 17.06 5733+ 14.29 29.33+321 102.33 £ 6.66
32 24 +£5.66 159.67 +£75.53 28.33+493 68.67£5.51
Dolichandrone Positive® 1872.33 £+ 48.18
serrulata
Spontaneous® 19.33+4.04 36.33+£5.13 3467+833 175+£0.71
0.4 51+18.38 32+£2.65 2833+ 10.07 16.67 £2.52
0.8 58.67+22.28 29.67 + 5.69 20.67+7.02 21.33 +£5.51
1.6 72+ 141 2333 +£5.13 32.67+11.06 23.33+£2.08
3.2 57.33+£3.21 21.33+2.08 40.33+12.22 265
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Table 57 Mutagenicity of Ben-Cha-Moon-Yai Remedy and its ingredients (200

mg/ml) in acid solution pH3.0-3.5 on Salmonella typhimurium TA100

(basesubstitution mutation) without metabolic activation

Amount of Number of revertants/plate?
Sample extract
(mg/plate) Ethanolic extract Water extract
w/o nitrite With nitrite w/o nitrite With nitrite
Ben-Cha-Moon- Positive® 481 £51.16
Yai Remedy
Spontaneous® 80+1.53 49.67 +3.06
04 78.67+11.85 215+ 35.64
0.8 94 £25.12 194.67 +24.99
1.6 79.33+ 18.82 276 £ 19.52
32 7933 + 18.82 392.33 £ 62.61
Aegle marmelos Positive® 864.33 £151.66
Spontaneous® 127+£9.54 134.67 £ 43.14 127 +9.54 126.67 + 14.01
04 104.67 + 16.20 195.67 +8.74 112£12.73 285.67 + 40.53
0.8 119.33 £0.94 205.33 +50.05 135.67+12.01 371.67+£20.43
1.6 146 £ 1.15 296 +283 169+44 24 425.67+ 1737
32 13433 +2223 141.67 +38.55 819.546.36 513.33 £37.00
Oroxylum Positive® 481+ 51.16
indicum
Spontaneous® 80+1.53 49.67 +3.06 127+£9.54 49.67 +£3.06
0.4 82+2425 24433 + 86.38 85.33+£30.27 175.67 £ 51.78
0.8 86 +22.65 343.33 + 88.08 116.33439.55 206.67 + 37.31
1.6 871153 366.5 + 143.39 128.33+11.06 313.33+27.30
32 98.67 £ 34.53 428 + 78 .46 139.547.78 37033 £25.54
Dimocarpus Positive® 481 £51.16 864.33 £151.66
longan
Spontaneous® 80+ 1.53 49.67 + 3.06 127 £9.54 126.67 £ 14.01
04 71.33+£8.02 131.67 + 2434 97£25.12 338.67+ 103.36
0.8 62.33 £2.08 140.33 + 26.58 106+20.30 29333 +84.11
1.6 61 4 198.67 + 39.00 81.33+32.01 350.67 +94.16
32 62 +6.93 187.33 £ 36.12 86+20.07 406 £ 52.94




Walsura Positive® 864.33 +£151.66
trichostemon
Spontaneous® 127£9.54 134.67 +43.14 127 £9.54 126.67 + 14.01
04 108+0.85 116.5 +26.16 71.67£17.16 305.33 +72.98
0.8 108.33+42.90 160.67 + 22.59 93.33+16.07 396 + 83.44
1.6 88+28.83 222 +44.24 122.33+15.14 346 +33.87
32 96.97+30.27 206 +33.51 90.33+19.86 432+ 66.47
Dolichandrone Positive®
serrulata
Spontaneous® 80+ 1.53 134.67 £ 43.14 127 £9.54 49.67+3.06
04 61.67+10.26 11842848 111.33£11.50 9833+ 1845
0.8 63.67 £ 5.69 98.67+12.10 112421.66 116.33 £23.97
1.6 99.67 £7.02 - T1+23.64 112418.52 152.33 £23.63
32 76 £ 15.52 70.33 £21.96 113420.07 162.33 £29.14

*a is a number of revertant colonies per plate

b is a number of revertant colonies after nitrite treated l-aminopyrine

¢ is a number of spontaneous revertant colonies
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