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Abstract

To develop new anti-aging foods or cosmetics by using antioxidants, SOD activator and elastase inhibitor,
both potent anti-aging substances, were screened from various extracts of medicinal plants and its optimal
extraction conditions were investigated. Antioxidant activity has showed the highest in methanol extracts
of Prunus persica (seed; 98.0%). Methanol extracts of Morus alba (leave; 41.0%) showed the highest elastase
inhibitory activity while Lycium chinense (fruit; 197%) showed the highest activation effect in SOD activity.
The Prunus persica extract that exhibited the highest activity was extracted by treatment of Prunus persica
powder with methanol at 40°C for 18 h and the SOD activity was maximum with extract from Lycium chinense
extracted with deionized water at 30°C for 12 h. Elastase inhibitory activity of Morus alba was maximally
extracted when it was treated with 70% methanol at 50°C for 12 h.
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C: O.D. of sample
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Table 1. Extraction yield of various extracts from plants and herbs (unit: %)
»  Water MeOH Water MeOH
Plants and herbs Part used extracts  extracts Plants and herbs Part used extracts  extracts
Acanthopanax sessiliflorum F 20 15 Leonurus sibiricus L 15 8
Achyranthes japonica R 21 17 Ligusticum acutilobum R 14 11
Acorus gramineus R 12 11 Limonium tetragonum R 10 5
Adenophora triphylla R 5 8 Lindera strychnifolia R 24 20
Adonis amurensis R 8 12 Liriope platyphylla R 5 2
Agastache rugosa H 5 19 Lonicerae Flos St 16 12
Akebia quinata R 10 15 Lycium chinense . F 26 31
Alisma orientale R 12 18 Lycium chinense R 17 10
Alpiniae officinari H 15 8 Magnolia officinalis F 13 11
Anemarrhena asphodeloides St 5 12 Magnolia ovobata F 5 8
Angelica dahurica R 15 12 Morus alba St 10 16
Angelica gigas F 19 15 Morus alba L 20 21
Aralia continentalis R 9 12 Morus alba F 23 25
Araxacum platycarpum L 12 15 Moutan Radicis R 21 15
Arctium lappa F 5 8 Myristica fragrans S 4 10
Artemisia princeps "% 22 12 Ostericum koreanum R 10 9
Astragalus membranaceus R 9 15 Paeonia lactiflora R 10 5
Atractylodes lancea R 26 28 Panax ginseng R 25 12
Atractylodes macrocephala R 13 13 Perillae Semen S 24 20
Aucklandia lappa R 10 5 Phellodendron amurense C 17 10
Benincasa hispida F 5 9 Phellodendron amurense R 14 18
Bombyx mori W 8 7 Phllostachys nigra St 45 6
Caesalpina sappan H 8 12 Phragmites communis w 4 2
Carthamus tinctorius Fi 5 4 Pinellia ternata R 3 5
Cassia obtusifolia F 20 18 Pinus koraiensis S 10 8
Cervus elaphus C 9 5 Plantago asiatica S 11 9
Cervus elaphus C 5 2 Polygala tenuifolia w 14 24
Chaenomeles sinensis F 24 13 Polygonatum sibiricum R 11 10
Cinnamomum cassia Fl 8 5 Poncirus trifoliata F 20 14
Cinnamomum cassia C 22 10 Populus davidiana C 5 5
Cinnamomum loureirit C 24 20 Poria cocos W 10 3
Cistanche deserticola F 18 13 Poria cocos R 8 10
Cnidium officinale St 21 16 Prunus armeniaca S 24 12
Cocicis Semen S 15 12 Prunus mume F 18 10
Coix lacryma-jobi F 1 5 Prunus persica S 12 6
Coptidis rhizoma R 5 8 Pueraria lobata R 16 24
Coptis chinensis R 13 12 Pueraria lobata Fl 5 11
Cordyceps sinensis W 18 11 Rehmannia glutinosa R 34 12
Cornus officinalis F 30 21 Rehmannia glutinosa F 11 9
Crataegus pinnatifida ~ F 28 20 Rosa rugosa R 11 10
Curcuma aromatica R 15 12 Rubus coreanus F 6 11
Cuscuta chinensis S 8 12 Salviae miltiorrhiza R 18 11
Cyperus rotundus R 22 18 Schisandra chinensis F 10 21
Dioscorea batatas R 7 8 Schizonepeta tenuifolia H 5 9
Eisenia bicyclis W 15 3 Scrophularia buergeriana R 11 9
Ephedra sinica St 8 6 Scutellaria baicalensis R 11 13
Epimedium koreanum H . 3 5 Sesamum indicum S 21 18
Eucommia ulmoides C 14 16 Sesamum indicum C 6 2
FEuonymus alatus St 5 8 Siegesbeckia glabrescens W 21 14
Fraxinus rhynchophylla F 21 23 Smilax china F 10 8
Gallus domesticus A\ 10 7 Spirodela polyrhiza H 11 7
Ganoderma lucidum W 5 18 Swertia japonica H 2 7
Gardenia jasminoides F 12 10 Syzygium aromaticum " 8 3
Glechoma hederacea H 7 11 Torilis japonica” F 2 2
Gleditsia sinensis C 12 9 Trichosanthes -kirilowii S 3 8
Glycine max (black) W 18 10 Trichosanthes kirilowii F 2 7
Glycine max (white) W 20 8 Ulmus darvidiana C 7 6
Glycyrrhiza uralensis R 13 22 Viscum album W 18 14
Grifola umbellata W 17 14 Xanthium strumarium F 11 10
Hordeum vulgare S 11 7 Zea mays W 7 11
Hovenia dulcis F 5 7 Zingiber officinale R 11 8
Kalopanax pictus St 2 1 Zizyphus jujuba F 22 14

"R Radix, F: Fruit, St: Stem, C: Cortex, W: Whole, S: Seed, FI: Flower, L: Leave, H: Herb.
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Table 2. Antioxidant, SOD and elastase inhibitory activities of various extracts from plants and herbs (unit: %)
Part Antioxidant activity SOD activity Elastase inhibitory activity
Plants and herbs used! DWW MeOH D.W MeOH D.W MeOH
extracts extracts extracts extracts extracts extracts
Acanthopanax sessiliflorum F 55 325 31 35.1 - -
Achyranthes japonica R 90.9 85.4 88 86.5 7.1 85
Acorus gramineus R 727 - - - 2 14
Adenophora triphylla R 32.2 28 - 104.5 - -
Adonis amurensis R -2 18.4 100.8 109 - -
Agastache rugosa H - - 106.7 82.7 - -
Akebia quinata R - - 59.9 489 - -
Alisma orientale R - - - - - -
Alpiniae officinari H - - - - 15 -
Anemarrhena asphodeloides St - - 55.1 525 - -
Angelica dahurica R 915 - 81.9 782 - 10.5
Angelica gigas F 155 10.1 77.4 133.3 - -
Aralia continentalis R - - - - 3.8 12
Araxacum platycarpum L 485 718 - - 176 154
Arctivm lappa F 25 - 36.8 89.8 - 5.7
Artemisia princeps W 60.9 58 359 20 - -
Astragalus membranaceus R - - 79.4 112.8 18 5.1
Atractylodes lancea R 289 18 79.4 141.1 - -
Atractylodes macrocephala R 29.9 - 814 775 - -
Aucklandia lappa R - - 70.4 20.5 - 95
Benincasa hispida F - - 447 819 - 05
Bombyx mori W - - 415 123.7 - -
Caesalpina sappan H - - - - - -
Carthamus tinctorius Fl 85.8 26.2 137.9 9B5 6.2 48
Cassia obtusifolia F 62.8 - 87.7 489 - -
Cervus elaphus C 35 2.9 112 94.5 6.5 4.2
Cervus elaphus C 10.2 15.8 93.7 119.7 - -
Chaenomeles sinensis F - - 994 80 - -
Cinnamomum cassia Fl - - 92.2 10.9 - -
Cinnamomum cassia C 135 4.3 24.6 20 16.2 27
Cinnamomum loureirii C - - 95 91 - -
Cistanche deserticola F 49 63.6 92.9 - 55 4.1
Cnidium qfficinale St 32 105 885 94 - 38.2
Cocicis Semen S - - 80 85.2 75 -
Coix lacryma-jobi F - - 835 107.2 - -
Coptidis rhizoma R - - 49 10.1 - -
Coptis chinensis R 71.7 - - - - -
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Table 2. Continued (unit: 96)
Part Antioxidant activity SOD activity FElastase inhibitory activity
Plants and herbs used!  DW MeOH D.W MeOH D.W MeOH
extracts extracts extracts extracts extracts extracts
Cordyceps sinensis W 21 15 32.8 93.3 - -
Cornus officinalis F 61.8 - 102.5 85.4 - 0.3
Crataegus pinnatifida F - 677 895 99.2 12 -
Curcuma aromatica R 30.9 - 85 80.8 1.2 94
Cuscuta chinensis S 10.8 19.2 76.7 27 - -
Cyperus rotundus R 87.1 189 - - - -
Dioscorea batatas R - - 447 38.2 1.2 -
Eisenia bicyclis W 29 - 28 792 105 7.3
Ephedra sinica St - - 471 - - 2.8
Epimedium koreanum H 26 15.2 62.7 - 5 32
Eucommia ulmoides C - - 41.1 29.1 - -
Fuonymus alatus St - - - - 12.1 1.8
Fraxinus rhynchophylla F - 92.3 49.0 515 5.6 114
Gallus domesticus Y - - 101.6 148.2 - -
Ganoderma lucidum W 436 43 149.4 - 5 2
Gardenia jasminoides F 78 - 86 77 - 46
Glechoma hederacea H - - - 1.5 - 38
Gleditsia sinensis C 2.2 - 90 88 2.5 74
Glycine max W 28 11.2 102.5 150.6 8.8 52
Glycine max W 18 89 114.7 131.1 - -
Glycyrrhiza uralensis R - 90.8 76.7 70.9 - -
Grifola umbellata W 42 15 - - - -
Hordeum vulgare S - - 102 68.5 115 2.4
Hovenia dulcis F - - 849 104.5 - -
Kalopanax pictus St 62 58 19.3 472 - -
Leonurus sibiricus L 69.8 - 88 105 29 55
Ligusticum acutilobum R 73 86.1 68 74.2 1.1 09
Limonium tetragonum R - 854 91 78.2 - -
Lindera strychnifolia R 6.2 18 31 239 - -
Liriope platyphylla R 5.7 18 108.4 158.1 6.5 05
Lonicerae Flos St 85.4 - - - 2.8 -
Lycium chinense F 18 - 197.4 80 - -
Lycium chinense R 18 9.2 25.7 1.1 11 25
Magnolia officinalis F - - 72 69 15.6 10.8
Magnolia ovobata F 854 - 87 - 2 6.1
Morus alba St 21 - 54.6 96.5 - -
Morus alba L 83.2 26.3 63.9 495 22.8 4]
Morus alba F - - 136.8 89.8 - -
Moutan Radicis R = 915" . - - 9.2 -
Mpyristica fragrans S - - 835 - 15 6.4
Ostericum koreanum R - - 71.8 68.5 3.3 58
Paeonia lactiflora R 39 44 69.7 67.4 - -
Panax ginseng R 10.7 16.8 96 1344 3 -
Perillae Semen S - - 92.1 89 - 09
Phellodendron amurense C 81.6 68.4 999 1015 195 184
Phellodendron amurense R 81.6 68.4 476 20.4 - -
Phllostachys nigra St 28.2 - 51 1009 - -
Phragmites communis W - - 101 78 2.5 14
Pinellia ternata R - - 714 96.5 1.1 -
Pinus koraiensis S 508 56.2 120.3 1138 72 6.5
Plantago asiatica S 10.5 11 - 63.3 235 16.2
Polygala tenuifolia " 14.3 - 141.2 92 - 4.7
Polygonatum sibiricum R 73.3 - 87 76.2 - -
Poncirustrifoliata Rafinesque F 80.6 - 78 90 38 4.2
Populus davidiana C 55.5 60 108.4 102.7 89 -
Poria cocos \% 9.9 12 112.9 93.1 05 10.2
Poria cocos R - - 406 100.9 - -
Prunus armeniaca S 60 59 - - 22.5 -
Prunus mume F - - 141.2 35.1 - -
Prunus persica S - 93.4 - - - -
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Table 2. Continued (unit: %)
Part Antioxidant activity SOD activity Elastase inhibitory activity
Plants and herbs used” DWW MeOH D.W MeOH D.W MeOH
extracts extracts extracts extracts extracts extracts
Pueraria lobata R 86.8 55.1 405 - ~
Pueraria lobata Fl - - 47.1 175.5 - -
Rehmannia glutinosa R - 61.6 85.8 - 15
Rehmannia glutinosa F 65.1 64 79.4 75.9 6.2 -
Rosa rugosa R - - - - - 7.6
Rubus coreanus F - 71.9 - 82.7 153 35.2
Salviae miltiorrhiza R 8.8 75 235 169 76 19
Schisandra chinensis F 60.6 476 112.8 18 11.2
Schizonepeta tenuifolia H - - 334 35.1 -
Scrophularia buergeriana R - - 54.5 495 - ~
Scutellaria baicalensis R 485 52.5 66.8 1.8 1 5.7
Sesamum indicum S 69.2 70 80 130.1 - 2.8
Sesamum indicum C 58.8 62 57.2 50.7 - -
Siegesbeckia glabrescens W 78.3 875 0.8 9.1
Smilax china F 105 5.8 1175 114.8 7 5.2
Spirodela polyrhiza H 24 18 154.3° 145.8 - 7.2
Swertia japonica H 11 8 21.8 45 - 3
Syzygium aromaticum W 42 38 - 1.1 115 2.1
Torilis japonica F 30 11.8 914 234.3 - -
Trichosanthes kirilowii S - - - - - -
Trichosanthes kirilowii F 1.2 - 87.7 99.1 - -
Ulmus darvidiana C - 79.1 - - 8.8 -
Viscum album W - 124.2 789 15 -
Xanthium strumarium F - - 79 83 36 44
Zea mays w - - 774 62.7 - -
Zingiber officinale R - 62.1 51 376 105
Zizyphus jujuba F 36.2 - 112.9 1187 1.1 -

YR: Radix, F: Fruit, St: Stem, C: Cortex, W: Whole, $: Seed, FI: Flower, L: Leave, H: Herb.

2_: not detected.

#1009 high: activation of SOD, 100% low: inhibition of SOD.
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Fig. 1. Effect of extraction temperature on the extraction
of antiaging bioactive substance from each selected plant.
Antioxidant activity was measured from FP. persica extract.
Elastase inhibitory and SOD activities were measured from M.
alba and L. chinense extracts, respectively.
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Fig. 2. Effect of extraction time on the extraction of anti-
aging bioactive substance from each selected plant.
Antiaging activities were measured using the extracts as in Fig. 1.
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