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Evaluation of the Estrogenic and Antioxidant Activity of
Some Edible and Medicinal Plants
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Estrogenic and antioxidant activities of ethanol extracts of 45 edible and medicinal plants were evaluated by f-
galactosidase assay, and DPPH radical scavenging assay, and TBARS inhibition rate, respectively. Total
polyphenol contents were in the range of 8.6 (Panax notoginseng Buck F.H. Chen.)-594.7 (Amomum globosum
Loureiro) mg/g. Direct correlation between the DPPH radical scavenging activity and polyphenol content
(r’=0.61) was established through simple regression analysis, whereas no correlation was observed between
TBARS inhibition rate or B-galactosidase activity and polyphenol content. Among medicinal plants screened,
Glycyrrhiza glabra L. and Rheum undulatum L. showed strong antioxidant and estrogenic activities. Results of
this study could be used as fundamental data for selecting potential phytoestrogen candidates.
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gt A Foduigttt Gaido F(21)9] Wel weh, aRE A
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Table 1. List of plants used for experiment

[0

Scientific name Part Cultivation country Korean name  Abbreviation
1 Glycyrrhiza glabra L. root Russia, Japan 7z GG
2 Curcuma longa L. root China AR S CL
3 Aconitum carmichaeli Debx. root China A EHA} AC
4 Psidiumn guajava L. fruit Korea o} uf GuU
5 Ulmus davidiana var. japonica root, stem, leaves China =5 UubD
6 Angelica gigas Nakai root China = AG
7 Rheum undulatum L. root China o) g RU
8 Eucommia ulmoides Oliver bark China F= EU
9 Perilla frutescens Briton var. japonica Hara seed, defatted meal Korea =7 PF
10 Auricularia auricula-judae Quel. fruit Korea ZolwAl AA
11 Fagopyrum esculentum Moench seed (germinated) Korea wlolul 9 FE
12 Oryza sativa L. seed (germinated) Korea o} n) (O]
13 Hedyotis diffusa Willd leaves China ull AL & HD
14 Poria cocos Wolf stem China =2 PC
15 Rubus crataegifolius Bunge flesh, seed China HEA RC
16 Allium tuberosum Rottler stem Korea nz AT
17 Amaranthus mangostanus L. seed Korea =1R=S AM
18 Torilis japonica DC. fruit China ARAF A} TJ
19 Dioscorea batatas Decaisne root China 2kek DB
20 Panax notoginseng Buck F.H. Chen. root China A PN
21 Morus alba L. bark Korea, China Ab el o] MA
22 Phellinus linteus Berk. et Curt. fruit Korea AFsy A PL
23 Punica granatum L. flesh Korea, Iran, Uzbekistan M= PG
24 Acorus gramineus Solander root China A 25 AG
25 Phlomis umbrosa Turcz. root China Zot PU
26 Equisetum hyemale L. stem China 24 EH
27 Opuntia ficus-indica var. saboten fruit, stem Korea e A= RS OF
28 Cimicifuga heracleifolia Kom. root China <} CH
29 Bupleurum falcatum L. root China k-3 BF
30 Lxeris dentata Nakai root China &uty LD
31 Amaranthus caudatus L. seed Korea o}u}gh AM
32 Houttuynia cordata Thunb leaves Japan o] A = HC
33 Polygala tenuifolia Willd root China 2 =] PT
34 Ginkgo biloba L. seed Korea 2.3 GB
35 Paeonia lactiflora Pallas root China 2}ok PA
36 Eugenia caryophyllata Thunb bark China A 3k x) EC
37 Sesamum indicum L. seed, defatted meal Korea 270 SI
38 Gastrodia elata Blume root China o} GE
39 Amomum globosum Loureiro seed China 25+ AG
40 Cuscuta japonica Choisy seed China EALA} ClJ
41 Pleuropterus multiflorus Turcz. root China eyl PM
42 Kalopanax pictus Nakai bark China 3] =5 KP
43 Carthamus tinctorius L. flower China =3} CT
44 Coptis japonica Makino root China e CcO
45 Polygonatum stenophyllum Maxim. root China 3 PS
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Fig. 1. Comparison of estrogenic acitivity of medicinal plant extracts determined by YER assay ([3-galactosidase assay).
Asterisks indicate significant difference from the vehicle at p <0.05 (*), p <0.01 (**), and p < (0.001 (***).
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Table 2. Radical scavenging activity (%) and TBARS inhibition rate (%) of ethanol extracts from medicinal plants
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No.
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DPPH scavenging activity (%)"
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45

Glyeyrrhiza glabra L. (Russia)
Glycyrrhiza glabra L. (Japan)
Curcuma longa L.

Aconitum carmichaeli Debx.
Psidiumn guajava L.

Ulmus davidiana var. japonica (root)

Ulmus davidiana var. japonica (leaves)

Ulmus davidiana var. japonica (stem)
Angelica gigas Nakai

Rheum undulatum L.

Eucommia ulmoides Oliver

Perilla frutescens Briton var. japonica Hara (seed)
Perilla frutescens Briton var. japonica Hara (defatted meal)

Auricularia auricula-judae Quel.
Fagopyrum esculentum Moench
Oryza sativa L.

Hedyotis diffusa Willd

Poria cocos Wolf

Rubus crataegifolius Bunge (flesh)
Rubus crataegifolius Bunge (seed)
Allium tuberosum Rottler
Amaranthus mangostanus L.
Torilis japonica DC.

Dioscorea batatas Decaisne
Panax notoginseng Buck FH. Chen.
Morus alba L. (Korea)

Morus alba L. (China)

Phellinus linteus Berk. et Curt.
Punica granatum L.(Korea, red)
Punica granatum L.(Korea, black)
Punica granatum L.(Uzbekistan)
Punica granatum L.(Iran)

Acorus gramineus Solander
Phlomis umbrosa Turcz.
Equisetum hyemale L.

Opuntia ficus-indica var. saboten (fruit)
Opuntia ficus-indica var. saboten (stem)

Cimicifuga heracleifolia Kom.
Bupleurum falcatum L.

Lxeris dentata Nakai

Amaranthus caudatus L.
Houttuynia cordata Thunb
Polygala tenuifolia Willd

Ginkgo biloba L.

Paeonia lactiflora Pallas

Eugenia caryophyllata Thunb
Sesamum indicum L. (seed)
Sesamum indicum L. (defatted meal)
Gastrodia elata Blume

Amomum globosum Loureiro
Cuscuta japonica Choisy
Pleuropterus multiflorus Turcz.
Kalopanax pictus Nakai

Carthamus tinctorius L.

Coptis japonica Makino
Polygonatum stenophyllum Maxim.

14.66 £0.59"2
86.20 = 5.89°
61.48+2.69
5.38£0.65™
96.17+0.21*
91.16 £ 0.26
22.70+1.26"
91.17£2.33°
-1.08 £ 0.52**
74.31 £1.96°
13.83+0.80™
29.62 +0.80
57.66+3.03¢
5.08£0.93"
62.33£0.78"
7.41£1.05™
10.92 £0.91°%
4,08+ 1.86"™
94.99+0.07°
95.77£0.11%
-2.17+£0.76*
38.28+335
591£0.29™
3.24+0.54"
1.79+0.55™
27.16+1.06
34.59£2.21
55.36 +2.69¢
96.24 £0.06
95.93£0.24°
96.39 £0.03"
96.31 +0.06*
23.47+£1.747
33441129
9.95+£1.45
2522041
-3.75+0.85"
77.59 +2.98¢
1.21£0.19%
-0.58£0.78*
-1.2240.12%
62.72+3.39"
12.23 £0.66™"
-2.98 £0.59°
93.47+£2.44™
96.30 £0.11°
7.45£0.44™
8.82+1.03%
1.79£1.08™
94.99+£0.13*
44.11£2.96"
6.01 £0.55™"
44,69+ 5.60"
24.15+1.20"
31.87+1.36*
1.80£0.51™

43.29 £7.34%%
4734+ 6.80™%
32.0040.01&MK
57.61 +13.09®
61.66+7.14%
63.11+531°
2.441.80%
44.23+0.87%"
28.02 42,51 "Kim
35.85 4 7.8 ocfeni
14.92 £ 8.1 50
46.70116.12°%F
43.57 £ 5.58f
23.35 17,558 mnop
28.70 & 14,76k
39.9] & 15,59
13.88 +2.04%u
23.38 2:4.06™™
35.76 1 3.13%"h
47,81 £5,78>¢
13.22 4 0.30ps
2.27+3.64"
478 +0.61"
8.18£3.01™
5.73£1.794
35.30 % 2.00¢fhi
41.40 9,74
7.77 £ 0270
8.76 = 0.12
29.41 £ 5.64"Km
29.00 £ 2.67"ikm
7.86 +1.94°
8.65 1 1.84%w
0.67+0.55"
-2.874£0.33"
9.94 & 1,60
2.70 £ 1,129
21.24 2 8/moera
37.69 19.64%h
24.56 £ 8,52 imnop
39.50 4 7.0] et
18.65 £ 1.81mmomr
35.11 410,11k
15.43 £4.2 1
15.60 £ 6.66™
25.46 £ 390K
45.97 +1.76%"
50.39+£0.27%
21.87 £ 860"
441247 17¢¢
7.89 £ 0.66"
6.28 = 1.59
11.96 £ 2. 73700t
17.82 £3.05mmom
20.05 = 5.56 ™o
22.62 £ 3.79mmema

DAntioxidant activity of plant extracts at 1 mg/mL was determined.

IMeans within each column with the same superscripts are not significantly different (p <0.05).

Values are means of triplicate determinations * standard deviation.
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Table 3. Flavonoid and polyphenol content of medicinal plant

gt E8kE]A] Al 37 F A 4 3 (2005)

No. Medicinal plant name Polyphenol (mg/g)" Flavonoid (mg/g)?
| Glyeyrrhiza glabra L.(Russia) 97.62+2.32 142.48 £0.55
1 Glycyrrhiza glabra L.(Japan) 261.76 £0.08 133.03£0.89
2 Curcuma longa L. 245.581+12.35 394.86 £2.31
3 Aconitum carmichaeli Debx. 17.66£0.31 6.891+0.03
4 Psidiumn guajava L. 378.39+2.10 134.801+2.83
5 Ulmus davidiana var. japonica (root) 214.34+0.69 36.061+0.14
5 Ulmus davidiana var. japonica (leaves) 74.65+6.29 35.13+0.30
5 Ulmus davidiana var. japonica (stem) 223.58£0.97 42.97+0.34
6 Angelica gigas Nakai 69.16 £0.61 18.27£0.33
7 Rheum undulatum L. 186.23+5.33 24.47+042
8 Eucommia ulmoides Oliver 62.10£0.16 11.01+£0.36
9 Perilla frutescens Briton var. japonica Hara (seed) 67.95+0.89 31.87+0.99
9 Perilla frutescens Briton var. japonica Hara (defatted meal) 111.37£0.05 42.66+5.83
10 Auricularia auricula-judae Quel. 22.11+0.05 4.87+0.04
11 Fagopyrum esculentum Moench 122.78 +0.02 27.11£0.54
12 Oryza sativa L. 26.741£1.61 9.60+0.40
13 Hedyotis diffusa Willd 72.75+2.95 57.61 £0.36
14 Poria cocos Wolf 2532+0.23 7.07£0.04
15 Rubus crataegifolius Bunge (flesh) 380.62 £0.02 115.96x0.19
15 Rubus crataegifolius Bunge (seed) 371.16 £0.01 73.74+£1.49
16 Allium tuberosum Rottler 23.71£0.19 19.47+0.01
17 Amaranthus mangostanus L. 79.29+2.81 27.20+0.03
18 Torilis japonica DC. 22.06+0.29 14.17+0.29
19 Dioscorea batatas Decaisne 10.68 +0.01 2.59+0.04

20 Panax notoginseng Buck F.H. Chen. 8.58£0.84 474+0.17
21 Morus alba L. (Korea) 226.72£2.69 57.15+0.64
21 Morus alba L. (China) 229.63+£2.91 58.85+0.15
22 Phellinus linteus Berk. et Curt. 81.581£2.94 56.97+0.14
23 Punica granatum 1..(Korea, red) 138.1610.03 43.271£0.39
23 Punica granatum 1..(Korea, black) 139.16+0.37 49.77+0.09
23 Punica granatum L.(Uzbekistan) 187.79+2.76 64.66£1.09
23 Punica granatum 1..(Iran) 171.61£0.48 53.71+£091
24 Acorus gramineus Solander 74.85+£0.18 13.76 +0.13
25 Phlomis umbrosa Turce. 58.10+1.48 38.19+1.30
26 Equisetum hyemale L. 57.2910.06 82.401+0.46
27 Opuntia ficus-indica var. saboten (fruit) 32.08 £0.04 11.36 £0.13
27 Opuntia ficus-indica var. saboten (stem) 36.161+0.12 15.46 £0.23
28 Cimicifuga heracleifolia Kom. 171.50£0.02 4199+ 0.64
29 Bupleurum falcatum L. 31.52+0.33 9.8010.18
30 Lxeris dentata Nakai 15.50+0.05 6.4910.51
31 Amaranthus caudatus L. 12.90+£0.23 1.84+0.01
32 Houttuynia cordata Thunb 129.87£0.71 95.78+0.79
33 Polygala tenuifolia Willd 45.69+1.63 53.54£0.23
34 Ginkgo biloba L. 32.94+0.32 0.97+0.14
35 Paeonia lactiflora Pallas 133.80x0.01 82.23+0.65
36 Eugenia caryophyllata Thunb 396.50+0.80 59.54+1.32
37 Sesamum indicum L. (seed) 21.71£0.32 6.20+0.29
37 Sesamum indicum L. (defatted meal) 59.31x0.73 14.57+0.34
38 Gastrodia elata Blume 1829+ 0.68 2.361+0.07
39 Amomum globosum Loureiro 594.7£9.91 140.55£5.16
40 Cuscuta japonica Choisy 10642 +3.81 58.07x1.13
41 Pleuropterus multiflorus Turcz. 9.65+0.19 1.73+£047
42 Kalopanax pictus Nakai 82.1910.16 31.37+0.11
43 Carthamus tinctorius L. 141.78 £0.06 145.99+0.70
44 Coptis japonica Makino 133.11£5.08 126.93 £0.50
45 Polygonatum stenophyllum Maxim., 12.24+0.82 1.71+£0.49

UCatechin equivalent.
“Naringin equivalent.

Values are means of triplicate determinations % standard deviation.
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estrogenic activity (C) and total phenolic contents (catechin
equivalent) of medicinal plant extracts.
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