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Inhibitory Activity of Advanced Glycation Endproducts (AGE) Formation
of Edible Plants for Development of Anti-Wrinkle Ingredients
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Abstract

Skin wrinkles typically appear as a result of aging processes. One of causes may be the nonenzymatic glycation
followed formation of browning products called advanced glycation endproducts (AGEs), an irreversible
cross-linked protein. The accumulation of glycated collagen cross-linked in skin inhibits the formation and
function of skin tightening agents such as collagen and elastin. To development for anti-wrinkle ingredients
from edible plants, MeOH and hot-water extracts were prepared and evaluated for their inhibitory effects of
AGEs formation. The activities of both extracts from bay laurel (Laurus nobilis), cinnamon (Cinnamomum
loureirii), clove (Eugenia caryophyllate), oregano (Origanum vulgare), rosemary (Rosemarinus officinalis),
savory (Satureja hortensis) and star anis ([llicium verum) of western spices, and blackberry (Rubus coreanus),
dayflower (Commelina communis), Epimedium koreamun (whole), termunalia frutus (7Terminalia chebula) and
turkestan rose (Rosa rugosa) of medicinal plants were higher than the others. Of Korean vegetables, however,
MeOH and hot-water extract from only Asters caber and green tea showed higher activities, and no activity

in Korean marine plants (seaweeds).
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Table 1. Reaction mixture in inhibitory activity assay of AGEs formation

Component (final concentration) Control (A)

Glycation (B) Sample (C) Blank of sample (D)

0.02% sodium azide

100 mM DTPA"” (1 mM)

0.1 M phosphate buffer (pH 7.0)
BSA? (5 mg/mL)

Ribose (25 mM)

Sample (1 mg/mL)

D: . - -
Diethylene triamine pentaacetic acid.
2) . -

Bovine serum albumin.

Percent inhibition was determined as follows: Inhibition (%)=100—[(C—D)/(B—A)]x 100}
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Table 2. Inhibition for AGEs formation of western spices

min, hemoglobin, collagen, low-density lipoprotein(LDL)
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T HE2=S WE2E glycation Al B5S A4
st Ay Mgl g AU (bay laurel, Laurus no-

bilis), A3 (cinnamon, Cinnamomum loureirii), 3 3 (clove,

Eugenia caryophyliate), 2.#7Vx=(oregano, Origanum vul-
gare), 220}8] (rosemary, Rosemarinus officinalis), A+ E

2 (savory, Satureja hortensis), 22} (star anis, Illicium ve-

Inhibitory activity (%)

Common name Scientific name Used part NeOH Water
Allspice Pimenta diocalis Fruit — —
Anise Pimpinella aisum Seed — 6.0£05
Basil Ocimm basilicum Leaf & flower 12.2+£28 26.2%+0.8
Bay laurel Laurus nobilis Leaf 40.6+0.2 81.0+1.9
Caraway Carum carvi Leaf & seed — -
Cardamom FElettaria caradamomum Seed - -
Celery Apium graveolens L. Root — 17.4+0.8
Chive Allium schoenoprasum Leaf & root — —
Cinnamon Cinnamomum loureirii Leaf 479+0.3 746+1.8
Clove Fugenia caryophyliate Flower 31.2%+19 79.3£2.0
Coriander Corrandrum sativum Whole - -
Cummin Cumium cyminum Root 49.0+15 —
Fenugreek Anethum graveolens Fruit 33.3+1.3 63.0£1.3
Fennel Foeniculum vulgare Whole — —
Horseradish Trigonella foenum-greacum Root — 384+1.3
Mustard Armoracia rusticana Leaf & seed — —
Mace Myristica fragrans Houtt Fruit — 224+0.5
Marjoram Mentha spp. Leaf & stem 25.8+0.1 44.2+0.4
Mint Mentha arvensis Linne var. Leaf — -
Mugwort Brassica alba Leaf — —
Mustard Myristica fragranas Houtt Seed — -
Nutmeg Moyristica fragrans Seed — —
Oregano Origanum vulgare Leaf 30.0£0.7 65.5%0.3
Parslry Petroselinum crispum Leaf, seed 37.9+0.0 —
Chili Capsicum annuum Fruit — —
Pimento Pimenta racemosa Fruit - -
Paprica Capsicum frutescens Fruit — —
Poppy seed Papaver somniferum Seed — —
Rosemary Rosemarinus officinalis Leaf, flower 26.4+0.3 64.1+0.3
Sage Salvia officinalis Leaf - 42.8+0.3
Savory Satureja hortensis Leaf, flower 52.3+1.2 52.3+1.2
Star anis [llicium verum Hooker Fruits, seed 32.0£0.7 63.3+0.2
Tarragon Atremisia dracunculus dracunculoides Leaf, flower — —
Tumeric Curcuma longa Rhizome — —

The final concentration of each extracts was 1 mg/mL. Data was expressed as relative activity (%) compared with control.
The data are mean=SD of three experiment. —: Inhibitory effect was not detected.
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Inhibitory activity (%)

Common name Scientific name Used part NeOH Water
Acanthopanax Acanthopanax sessiliflorus Stem — —
Adeophora Frutus Adeophora tryphilla var. japonica Fruit — —
Akebia quinata Akebia quinata Stem 42.7+1.0 23.1£05
Asian euryale FEuryale ferox Salisb. Fruit, seed - —
Astragalus Frutus Astragalus membranaceus Root — —
Bamboo leaf Sasa borealis (Hack.) Makino Leaf 105+14 475+0.8
Blackberry Rubus coreanus Fruit 48.3+0.5 485+2.1
Chaenomelis Fructus Chaeomeles sinensis Fruit 58*0.3 37.4+1.3
Chinese cucumber Trichosanthes kirilowii Maxim Whole — -
Chinese hawthorn Crataegus pinnatifida Fruit 19.1+24 17.4+0.8
Cichori Cichorium intybus L. var. foliosum Root 374+1.3 185+1.2
Citrus Citrus Reticulatae Pericarpium Bark 6.5*x19 12.1£0.0
Citrus junos Citrus junos Fruit 28*14 —
Coicis Semen Coix lachryma-jobi Seed — —
Curled mallow Malva verticillata Seed 6.2+25 -
Dayflower Commelina communis Root bark 57.4+0.7 57.8+3.6
Dioscorea japonoca Dioscorea japonoca Root - —
Dodder Cuscuta chinensis Lamark Seed, fruit 28+3.3 145+ 0.9
Epimedium koreanum Epimedium koreanum Leaf 74x1.0 —
Epimedium koreanum Epimedium koreanum Whole 33.5+0.8 50.7+0.7
Eupatorium foruner Eupatorium forunei Stem, Leaf — 1.3+0.7
Farfarae flos Tussilago farfara L. Flower 121£22 —
Five-leaved aralia Acanthopanax sessiliflorus Whole 171+1.1 —
Fritillaria ussuriensis Fritillaria ussuriensis Stem, Leaf — —
Ginseng Panax ginseng Root — 84+£2.2
Hollyhock Althaea rosea Flower, seed, root — —
Houttynia cordat Houttynia cordat Whole 13.2+0.3 26.3+0.3
Japanese cornel dogwood Cornus officinalis Fruit - —
Kudzu Pueraria lobata Whole - 74+1.7
Licorice Glyeyrrhiza gabra Linne Root - -
Longan Arillus Dimocarpus longan Lour Seed — —
Lycii Fructus Lycium chinense Mill Fruit — —
Mongolian dandelion Taraxacum officinalis Whole 86+1.1 —
Moutan root bark Paeonia suffruticosa Root bark 23.8+35 36.9+14
Mugwort Artemisia asiatica Leaf, Stem 00x19 29+1.0
Ophiopogonis Radix Ophiopogonis japonicus Root — 3.0£2.1
Paeonia sufliuticosa Paeonia suffruticosa Root bark 21.8+0.7 31.8+£0.8
Plantago asiatica Plantago asiatica Whole 79+0.6 180+1.6
Pomegranate Punica gratum Fruit — 19.0£25
Portulaca oleracea Portulaca oleracea Whole 14.3+£2.0 106+1.4
Pueraria thumbergian Pueraria thumbergian Root — —
Safflower Carthamus tinctorius Pollen 185*1.2 —
Schizandrae Fructus Schizandra chinensis (Turcz.) Baill Fruit - —
Sweet flag Acorus calamus var. angustatus Bess Rhizome — —
Taraxcum platycapum Taraxcum platycapum Whole 33*x14 —
Terminalia Frutus Terminalia chebula Fruit 44.6+2.1 55.9+2.6
Trifoliate orange Poncirus tritoliate Fruit - —
Turkestan rose Rosa rugosa Thunberg Whole 61.1+1.1 742+1.3
Wax leaf privet Ligustrum japonicum Thunberg Fruit 29.6+4.3 —
Yam Dioscorea batatas Decaisae Root - 53+2.7
Zanthaxylum Frutus Zanthaxylum schinifolium Fruit — 1.2%£1.0

The final concentration of each extracts was 1 mg/mL. Data was expressed as relative activity (%) compared with control.
The data are mean=SD of three experiment. —: Inhibitory effect was not detected.
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Table 4. Inhibition for AGEs formation of Korean vegetables

Inhibitory activity (%)

Common name Scientific name Used part NeOH Wator
Allium wakegi ARAKI Allium wakegi ARAKI Whole — —
Aster scaber Aster scaber THUNB Leaf 48.3+0.5 485+2.1
Bellflower Platycodon grandiflorum Root - —
Butterbur Petasites japonicus Leaf — 28x£24
Capsella bursapastoris Capsella bursapastoris Whole 74x1.0 —
Codonopsis lanceolata Condonosis lanceolata Trautv. Root 2.8+2.4 —
Curled mallow Malva verticillate Leaf — —
Dropwort Oenanthe siolonitéra Stem, leaf - -
Garland chrysanthemum Chrysanthemum coronarium L. Leaf - 19.0+25
Garlic Allium sativum Leaf - -
Garlic Allium sativum Stem - 9.1+09
Indian mustard Brassica juncea var. Leaf - 84+22
Ixeris dentata Ixeris dentata Whole 5.8+0.3 374+1.3
Leaf mustard Brassica juncea czerniak et coss Leaf — —
Leek Allium tuberosum Rottler Whole - -
Lotus root Nelumbo nucifera Root — 3.1*+13
Pimpinella brachycarpa Pimpinella brachycarpa ‘Whole 84+28 159+1.2
Pimpinella brachycarpa Pimpinella brachycarpa Leaf — —
Red pepper Capsicum anuum Leaf — 64.0£0.5
Sesame leaf sesamumindicum linnaeus Leaf 30.0+0.5 36.1+3.2
Shepherd’s purse Capsella bursa-pastoris Medicus Whole — —
Stonecrop, sedum Sedum sarmentosum BUNGE Whole — —
Swiss chard Beta vulgaris L. var. flavescence DC Leaf - 1.8+2.0
Taro Colocasia antiquorum Schott Root — —
Water dropwart Oenanthe stolonifera Stem 0.0£19 1.8+2.0
White pepper Pipper nigrum Fruit - —
Wild chive Allilum monanthum ‘Whole 86*1.1 —
The final concentration of each extracts was 1 mg/mL. Data was expressed as relative activity (%) compared with control.
The data are mean=SD of three experiment. —: Inhibitory effect was not detected.
Table 5. Inhibition for AGEs formation of others plants
N Inhibitory activity (%)
Common name Scientific name Used part MeOH Water
Apricot Prunus armeniaca var. ansu Fruit — 165+1.8
Bamboo sprout Phyllostachys reticulata Sprout - —
Barley Hordeum vulgare Fruit 185£1.2 —
Befsteak plant Perilla frutescens Whole — —
Benincasae Fructus Benincasa cerifiera Savi Fruit, seed, leaf — —
Black sesame Sesamum indicum Fruit - 34.2+0.6
Brocceoli Brassica oleracea Flower — —
Brown rice Oryzae sativa Seed - -
Carrot Meloidogyne hapia Root — —
Cauliflower Brassica oleracea Flower - -
Corn Zea mays Fruit - -
Corn salad Valerianella locusta Inedible - -
Day lily Hemerocallis fillva Root, flower — —
Endive Cichorium endivia Leaf - -
Green tea Camellia sinensis Leaf 62.1+1.9 70.9+0.7
Jujube Zizyphus jujuba Miller Fruit 9.1£09 —
Kaki Disopyrus kaki Fruit - 43.7+0.5
Kale Brassica oleracea Root — —
Onion Allium cepa L. Fruit — 19.0£25
Pak choi Brassica campestris var. chinensis Leaf —
Perilla Perilla fruescens Britton var. Seed — 84+22
Pine nuts Pinus koraiensis Fruit — —
Pumpkin Cucurbita moschata Fruit — 53£1.8
Radish Papharus acanthiformis Bud — —
Radish Raphanus sativus Root - —
Red bean Phaseolus angularis Seed — —




1)
-z
N
bl
:\|‘:‘4
2
B
2
=
M
o
R
o
>

Table 5. Continued

SZE9 HTIAE 4 JgAEA 191

Inhibitory activity (%)

Common name Scientific name Used part NMeOH Water
Ricinus communis Ricinus communis Seed - -
Sesame Sesamum indicum Seed - -
Spinach Spinacia oleracea Leaf — —
Sunflower Helianthus annuus L. Seed - —
Sweet potato Ipomoea batatas Root — —
Walnut Juglans sinensis Dode Seed — 29.0+4.3
‘Wheat Triticum aestivum Fruit - 80+1.0

The final concentration of each extracts was 1 mg/mL. Data was expressed as relative activity (%) compared with control.
The data are mean=SD of three experiment. —: Inhibitory effect was not detected.
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