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Abstract —The objective of this reseach is to find new antitumoral substances from na-
lural products. Several of natural products have been used as food that were isolated into
hexane(Hex.) and/or ethylacetate(EtOAc) extracts. we have tested cytotoxicities of these
plants against human solid tumor cells. The cytotoxic activity of these plants were tested us-
ing Sulforhodamin B(SRB) assay. Hexane extracts of Chrysanthemum sinense, Allium tuber-
sum, Beta vulgaris, Ixeris dentata have revealed cytotoxicities against five human solid tu-
mor cells, and its cytotoxicities of each cell line were 10-100 ul/ml ED50 (Effective dose that

cause 50% inhibition of cell growth in vitro)
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498(central nerve system cancer cell line),
HCT-15(colorectal adenocarcinoma cell line)
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Seeding cells
| incubation for 24 hours
Adding drug
| incubation for 48 hours
Fixing cells with 10%TCA
| for1hourat4vT
Staining with 0.4% SRB solution
staining for 30 mins
washing with 1% acetic acid
Solubilizing dye with 10 mM Trisma base
shaking for 5 mins
Reading O.D. value at 520nm

Scheme 1. Flow scheme of SRB(sulforhodamin B)
Assay.
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Table I Cytotoxicity of natrual product against A549, SK-OV-3 SK-MEL-2, XF-498 and HCT-15 in vitro

samples cone.(pg/ml) A549 SK-OV-3 K-MEL- XF-498 HCT-15
Solidago 3.13 96.10 99.20 99.80 98 17 97.89
virga-aurea 6.25 9815 98.35 99.36 96.11 94.00
var. asiatica 12,50 92.44 98.82 90.15 9523 85.24
95,00 78.65 99.00 87.50 88.56 72.24

hexane ext. 50.00 60.11 98 41 70.30 65.82 5459
100.00 12.43 63.03 -6.08 2712 -24.32

Gardenia 313 99.27 98.39 99 58 9971 99.28
Jjasminoides 6.25 99.83 99 56 99.37 99.88 9737
EtOAc ext. 12,50 99.10 99.36 98.83 98.91 99.20
95.00 99.91 98 81 95.36 98.40 94.50

50.00 92.46 91.74 82.85 93.12 96.47

100.00 82.38 92.32 7879 85,66 83.47

Gardenia 313 99.28 98.78 98.97 99.82 99.92
hexane ext. 12.50 99 48 99 44 98 12 99,61 99.77
95,00 92.87 99.87 92.36 99,61 95.76

50.00 76.18 99.36 72.65 98.80 71.53

100.00 39.18 78 56 4951 76.94 23.84

313 98.07 97.68 99.22 98.98 99,68

Rubus 6.25 96.98 96.80 99.08 98.11 99.68
coreanus 12.50 98.95 97.26 87.28 97.81 98.20
hexane ext. 25.00 86.77 9971 75.69 91.50 9776
50.00 63.82 94.20 57.67 61.16 91.43

100.00 9579 66.78 31.84 3545 90.97

Chenopodium 313 99.96 99.45 99.84 99.79 97.03
album 6.25 99.78 99.70 99.72 98.80 93 41
hexane ext. 12.60 93.24 9875 94 59 97.49 62.91
25.00 85 52 99,98 82,88 87.15 58.81

50.00 7153 99.08 60.08 71.54 2712

100.00 32.79 5795 -15.19 36.80 ~32.02

3.13 102.22 98.96 98.55 99 82 97.78

Sedum 6.25 103.14 98.78 97.17 99.72 96.41
sarmentosum 12.50 97.10 99.98 98.99 99.52 95.78
hexane ext. 2500 87.96 9972 79.88 98.14 94.63
50.00 7167 97.26 62.95 77.06 94 53

100.00 30.77 37.62 7.85 33.89 89 41

Table II. Cytotoxicity natrual product against A549. SK-OV-3, SK-MEL-2, XF-498 and HCT-15 in vitro

samples conc.(ng/m}) A549 SK-OV-3 K-MEL- XF-498 HCT-15
3.13 99.70 99.29 97.32 99.68 98.61
Prunus 6.95 99.11 98.54 99.97 99.82 99.70
mume 12.50 98.05 98.21 98.75 96.35 97.54
hexane ext. 25.00 99.01 99.76 99.03 99.07 97.96
50.00 87.29 98 61 99.72 93.16 88.85
100.00 86.58 100.05 99.13 93.68 82.53
3.13 99.73 97.34 99.10 98.93 97.93
Chaenomeles 6.25 98.02 98.88 99.21 99.75 98.74
Japonica 12.50 99.47 99.56 99.62 99.75 95.31
EtOAc ext. 25.00 98.88 98.25 99.29 98.68 81.90
50.00 95.46 98.25 99.62 98.58 65.32
100.00 93.27 98.60 99.14 91.37 47.44
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Table IL Continued.
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samples cone.(ug/ml) A549 SK-OV-3 K-MEL-~ XF-498 HCT-15
3.13 98.32 99,21 97.68 96.65 99.66

Chaenomeles 6.26 94.75 100.37 98.76 98.75 100.77
Japonica 12.50 95.36 101.18 99.59 95.52 98.52
hexane ext. 25.00 98.53 100.16 99.97 97.99 101.94
50.00 95.13 102.67 98.98 92.10 92,59

100.00 97.92 102.34 96.82 88.84 92.73

3.13 97.64 99 83 97.37 99.50 97.54

Robinia 6.25 94.87 97.86 98.91 99.07 98.76
pseudo- 12.50 95.86 98.75 98.62 95.79 97.95
acacia 25.00 99.76 99.39 99.68 99.70 97.95
hexane ext. 50.00 96.61 99.91 96.60 97.83 99.01
100.00 89.99 98.81 90.45 95.96 89.30

3.13 96.91 97.68 99.94 99,61 99.33

6.25 97.83 95.84 99.90 98.62 99.60

Morus alba 12.50 99.44 97.93 98.50 99.93 99.96
hexane ext. 25.00 99.68 99.33 99.55 97.96 99 50
50.00 99.10 99.01 98.66 95.07 - 94.31

100.00 97.39 88.77 90.04 87.09 98.77

3.13 97.32 99.86 99.46 99.01 98.93

6.25 98.04 97.24 101.70 96.12 100.60

Aster scaber 12.50 96.62 98.37 96.27 95.68 102.34
hexane ext. 25.00 98.76 100.80 93.12 90.00 102.83
50.00 98.17 101.51 97.97 94.40 97.93

100.00 97.73 98.28 84.13 89.04 98.35

Table IIL. Cytotoxicity natrual product against A549, SK-OV-3, SK-MEL-2, XF-498 and HCT-15 in vitro

samples conc. (ug/mb) AB49 SK-0V-3 K-MEL- XF-498 HCT-15
313 98.40 9957 99.24 98,62 95.60

Chrysanthemum 6.25 96.02 98.80 98.67 99.98 93.39
sinonse 12,5 93.47 96.01 95.70 99 83 91.62
EtOAG 2 95.94 97.93 93.00 96.80 63.99
50 76.25 95.16 78.21 95.61 71.94

100 57.34 97.24 67.76 87.45 54.07

3.13 101.43 106.34 100.79 10513 98.04

Chrysanthemum . 6.25 100.44 102.07 103 47 106.32 96.39
sinense 125 52.53 102.67 102.87 100.97 82.92
25 -68.24 99.73 71.19 75.68 -38.37

hexane ext. 50 077 28.31 78.10 1747 ~97.08
100 ~79.39 -99.95 -86.89 -95.31 -92.78

313 100.24 99.34 98.79 105.01 64.79

Oenanthe 6.25 100.92 99.24 98.82 103.25 101.58
stolonifara 125 102.28 100.00 98.09 105.10 96.29
25 101.79 102.44 99.42 99.23 96.15

hexane ext, 50 94.76 100.96 94.01 99.18 98.83
100 94.03 102.28 98.42 95 43 99.19

313 97.84 98.72 9373 95 41 96.33

Allium 6.25 88.67 98.28 88.70 98.14 93.83
tuberosum 12.5 90.40 99.50 86.96 97.64 89.74
25 68.88 99.84 75.15 87.91 71.66

hexane ext. 50 25.14 71.74 30.97 68.76 32.27
100 -69.93 3.38 -83.17 041.00 -94.93
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Table OI. Continued.
samples conc.(ug/ml)  A549 SK-OV-3 K-MEL- XF-498 HCT-15
3.13 99.90 102.36 96.67 97.91 98.74
Portulaca 6.25 98.44 98.07 98.26 99.98 97.47
oleracea 12.5 96.64 . 96.67 97.01 98.57 97.37
hexane ext. 25 92.78 99.18 81.59 99.26 90.71
50 81.59 97.97 82 47 96.53 7175
100 3173 99.46 49.38 52.65 20.08
3.13 93.72 99.15 98.63 98.76 95.28
6.25 92.59 98.35 95.34 99.89 97.09
Beta vulgaris 125 91.59 98.67 90.00 99.72 91.16
hexane ext. 25 72.59 98.83 82.52 93.56 68.97
50 30.88 98.08 49.53 64.79 4359
100 -69.51 14.25 -66.43 -6.63 -78.17
Table IV. Cytotoxicity of natrual product against A549, SK-OV-3. SK-MEL-2, XF-498 and HCT-15 in vitro
samples conc.{g/ml) A549 SK-OV-3 K-MEL- XF-498 HCT-15
3.13 100.60 95.96 99.62 98.75 99.67
Arctium 6.25 97.65 101.03 100.30 99.37 100.80
lappa 12.5 99.85 99.98 96.61 99.49 95.91
hexane ext. 25 101.86 98.90 94.40 94.93 9773
50 101.23 96.72 97.45 99.63 91.34
100 99.59 97.08 84.41 91.48 90.87
Mentha 3.13 99.32 98.75 99.78 99.72 99.56
arvensis var. 6.25 96.97 99.19 96.38 99.41 99.79
piperascens 125 97.18 99.24 99 57 98 66 95.25
EtOAc 25 99.19 98.47 87.92 96.67 96.41
50 99.95 98.26 99.53 99.95 95.25
100 89.83 98.98 91.35 95.65 90.20
3.13 102.56 102.89 103.38 106.60 108.65
Mentha 6.25 '98.86 98.01 101.43 105.61 107.55
arvensis var. 125 101.14 103.56 104.06 107.22 108.31
piperascens 25 89.09 105.18 99.23 99.47 100.50
hexane ext. 50 84.87 102.77 95.61 95.15 101.74
100 77.90 107.63 93.81 89.41 104.14
3.13 94.77 98.10 100.23 99.43 97.06
[xeris 6.25 91.47 99.77 89.87 99.34 95.66
dentata 125 89.09 92.33 87.99 95.49 90.37
hexane ext. 25 67.87 60.28 67.46 82 52 56.59
50 26.98 12.15 17.87 38.21 0.12
100 -77.29 -55.79 -94.54 -95.08 -93.26
3.13 97.30 96.07 99.18 98.99 98.04
Artemisia 6.25 98.53 95.48 96.68 98.80 99.20
asiatica 125 98.77 96.55 99.89 96.73 99.62
hexane ext. 25 97.11 95.22 99.07 98.84 99.36
50 88.19 99.26 96.07 98.97 95.97
100 86.24 99.94 96.07 98.10 77.43
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Table V. Effective dose of 50% cell growth inhibition of natrual product against A549, SK-OV-3, SK-MEL-2,

XF-498 and HCT-15 in tivro

samples A549 SK-OV-3 SK-MEL-2 XF-498 HCT-15
Solidago virga-aurea var. asiatica hex. 47.37 100 44.82 63.5 33.25
Chenopodium album hex. 73.88 »>100 39.47 79.87 22.42
Chrysanthemum sinense hex. 10.64 49.33 17.65 23.54 12.02
Allium tuberosum hex. 26.66 53.16 26.68 37.28 26.3
Beta vulgaris hex. 27.65 74.79 30.34 45.68 27.76
Ixeris dentata hex. 26.2 25.61 24 87 28.32 23.3
Sedum sarmentosum hex. 71.51 121.9 47.56 83.83 2100

EDg: Effective dose of 50% cell growth inhibition. hex.: hexane extract. All data are represented

mean of at least three distict experiment.
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