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Isolation of Melanogenesis Inhibitors from Ponciri Fructus

Ae Ryang Son, Ji Young Choi, Jeong Ah kim, Se Hoon Cho, Xu Guang Hua, Sung Hee Park,
See Ryun Chung, Tae Chun Chung, Yurng Dong Jahng, Jong Keun Son, and Seung Ho Lee*
College of Pharmacy, Yeungnam University, Kyoungsan 712-749, Korea

Abstract — To develop an whitening cosmetics, we isolated the melanogenesis inhibitors from the unripe fruits of Poncirus tri-
Jfoliata (Rutaceae). Isolated compounds were identified as poncirin(1), naringin(2), bis(2-methylheptyl)phthalate(3), avenalumic
acid methyl ester(4) by comparison of physical and spectral data with those reported in the literature. Among the isolated com-
pounds, bis(2-methylheptyl)phthalate showed most potent inhibitory effect on the melanogenesis in cultured B-16 mouse mel-
anoma cell lines(ICs,, 36.8 uM) compared with kojic acid(ICs,, 150 uM).
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Table 1. Inhibitory effect of some plant extracts on melanogenesis in B-16 mouse melanoma cell lines at the concentration of
150 pg/ml in vitro

Inhibition ratio(%)

Scientific name Family Part used C E W
Carex humilis Cyperaceae RT - - -
Evodia officinalis Rutaceae FR - - -
Pueraria thunbergiana Leguminosae WP - - 1
Trifolium pratense Leguminosae WP - - -
Acer tegmentosum Aceraceae SB - - -
Artemisia scoparia Compositae WP - - -
Gentiana scabra Gentianaceae WP - - -
Smilax sieboldii Lilaceae SB - - -
Filipendula glaberrima Rosaceae WP - - -
Morus alba Moraceae ST - - -
Aconogonum divaricatum Polygonaceae WP - - -
Acer ukurunduense Aceraceae SB - - -
Ulmus davidiana Ulmaceae SB - - -
Crisium maackii Compositae WP - - -
Paederia scandens Rutaceae WP - - -
Clinopodium chinense Labiatae WP - - -
Sapium japonicum Euphobiaceae FR - 0 23
Clerodendron tichotomum Verbenaceae SB - - -
Cnidium officinale Umbelliferae RT 46 39 16
Magnolia kobus Magnoliaceae FL 81 - -
Gaedenia jasminoides Rutaceae FR - - -
Astragalus membranaceus Leguminosae RT - 9 25
Atractylodes japonica Compositae RT 22 26 61
Plantago asiatica Plantaginaceae SD 36 1 16
Liriope platyphylla Liliaceae RT 20 - 25
Geranium thubergii Geraniaceae WP - - -
Phellodendron amurense Rutaceae SB - - -
Corydalis ternata Papaveraceae RT - - -
Paeonia suffruticosa Paeoniaceae RB - - -
Scutellaria baicalensis Scrophulariaceae RT - - -
Magnolia officinalis Magnoliaceae SB - - -
Epimedium koreanum Berberidaceae WP - - -
Anemarrhena ashpodeloides Liliaceae RT 9 9 12
Gentiana scabra Gentianaceae RT 13 14 19
Gastrodia elata Orchidaceae RT 43 24 8
Crataegus pinnatifida Rosaceae FR 2 - 13
Sophora flavescens Leguminosae RT - - -
Akebia quinata Lardizabalaceae SB - - 20
Cornus officianalis Cornaceae FR - - 5
Citrus unshiu Rutaceae FR - - 1
Cimicifuga heracleifolia Ranunculaceae RT 23 14 34
Pueraria thunbergiana Leguminosae RT - - -
Forsythia viridissima Oleaceae FR 33 - -
Schizandra chinensis Schizandraceae FR 28 27 24
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Table I. Continued

Inhibition ratio(%)

Scientific name Family Part used C E W
Agelica gigas Umbeliferae RT - - 27
Kalopanax pictus Araliaceae SB 29 - 15
Acornus gramines Araceae RT 10 - 9
Bupleurum falcatum Umelliferae RT 4 29 -
Melia azedarach Mileiaceae SB 21 - -
Platycodon grandiflorum Campanulaceae RT - - 5
Asiasarum siebolii Aristolochiaceae RT - - 16
Angelica dahurica Umbelliferae RT 17 29 2
Sinomenium acutum Menispermaceae ST 29
Ziziphus jujuba Rhamnaceae SD 4 5 -
Smilax china Liliaceae RT - 9 -
Zanoxylum piperitum Rutaceae WP 37 - -
Achyranthes japonica Amaranthaceae WP 0 4 7
Lycicum chinense Solanaceae FR - 11 29
Asparagus cochinchinensis Liliaceae RT 13 18 19
Cyperus rotundus Cyperaceae RT 47 21 40
Perilla sikokiana Labiatae WP - - 13
Dioscorea japonica Dioscoreacea RT 13 8 1
Pharbitis nil Convolvulaceae SD 20 - -
Leonurus sibiricus Labiatae WP - - 10
Prunella vulgaris Labiatae WP - - 21
Lonicera japonica Caprifoliaceae WP 16 - 5
Glycyrrhiza glabra Leguminosae RT - - 18
Chelidonium majus Papaveraceae WP - - 43
Erigeron canadensis Compositae WP - - -
Paeonia obovata Paeoniaceae RT 15 - 18
Cinnamomum cassia Rauraceae SB 31 - 13
Ambrosia arguta Compositae WP - - -
Actinidia arguta Actinidiaceae SB - - -
Trichosanthes kirilowii Curcubitaceae SD 43 27 9
Artemisia capillaris Compositae WP - 4 -
Morus alba Moraceae RB 22 - 20
Galla rhois Anacardiaceae LF 18 - 20
Poria cocos Polyporaceae SC 34 19 3
Coptis japonica Ranunculaceae RT - - -
Poncirus trifoliata Rutaceae FR 56 28 53
Polygonum multiflorum Rutaceae RT 39 27 32
Parthenocissus tricuspidata Vitaceae WP - - -
Chloranthus japonicus Chloranthaceae WP - - 25
Styrax obbassia Styracaceae ST - -

Cassia obtusifolia Leguminosae SD - - 7
Impatiens textori Balsaminaceae WP - - 1
Sambucus williamsii Caprifoliaceae ST - - -
Lycopus ramosissimus Labiatae ST - - 6
Lindera obtusiloba Rauraceae LF - - 13
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Inhibition ratio(%)

Scientific name Family Part used C E W
Sanguisorba officinalis Rosaceae LF 22 - -
Bombysis corpus Bombycidae WR 38 6 38
Rhamnus davurica Rhamnaceae ST - - 19
Pueraria thunbergiana Leguminosae RT - - -
Corylus sieboldiana Betulaceae ST - - 19
Scopolia japonica Solanaceae RT 4 4 39
Cimicifuga heracleifolia Ranunculaceae RT - 48
Eucalyptus globulus Mpyrtaceae LF 7 - 41
Rhus chinensis Anacardiaceae LF - - 44
Cleimatis manshurica Ranunculaceae WP - 39 36
Callicarpa japonica Verbenaceae ST - - -

RT:Root, FR:Fruit, WP:Whole plants, SB:Stem Bark, ST:Stem, FL:Flower, SD:Seed, WR:Worm, LF:Leaf, SC:Sclerotium,

C:CH,Cl, fr, E:EtOAc fr, W:H,0 fr
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Compound 1 (Poncirin) — 'H-NMR (250 MHz, CD,0D)
: 6731 (2H, d, J=8.7 Hz, H-2', H-6'), 6.85 (2H, d, J=8.7
Hz, H-3, H-5"), 6.07 (1H, d, J=22 Hz, H-8), 6.05 (1H, 4,
J=2.2Hz, H-6), 5.30 (1H, dd, J=12.7, 2.9 Hz, H-2), 5.14
(1H, d, J=1.3 Hz, H-1"), 4.98 (1H, d, J=7.2 Hz, H-1"),
3.70 (3H, s, OCH,), 3.08 (1H, m, H-3a), 2.66 (1H, dd,
J=17.2, 3.1 Hz, H-3b), 1.18 (3H, d, J=6.2Hz, H-6"). Be.
NMR (63 MHz, CD,OD) : 8 198.4 (C-4), 166.6 (C-7),
165.0 (C-5), 164.5 (C-9), 161.5 (C-4), 132.1 (C-1), 129.0
(C-2,6", 115.0 (C-3, C-53", 104.9 (C-10), 102.5 (C-1™),
99.4 (C-1"), 97.9 (C-6), 96.8 (C-8), 80.5 (C-2), 79.0 (C-
2"), 78.9 (C-5"), 78.1 (C-3"), 73.9 (C-4"), 72.2 (C-2", C-
3™, 71.2 (C-4"), 70.0 (C-5"), 62.2 (C-6"), 55.8 (OCH,),
44.1 (C-3), 18.2 (C-6™).

Compound 2 (Naringin) — "H-NMR (250 MHz, CD,0D)
: 87.20 (2H, d, J=8.6 Hz, H-2', H-6'), 6.70 (2H, d,
J=8.6 Hz, H-3', H-5"), 6.05 (1H, d, J=2.2 Hz, H-8), 6.03
(1H, d, J=2.2 Hz, H-6), 5.25 (1H, dd, J=12.9, 2.8 Hz, H-
2), 5.13 (1H, d, J=1.5 Hz, H-1"), 497 (1H, d, J=7.2 Hz,
H-1"), 3.07 (1H, m, H-3a), 2.63 (1H, dd, J=17.2, 2.9 Hz,
H-3b), 1.17 (3H, d, J=6.2 Hz, H-6"). "C-NMR (63 MHz,
CD,OD) : 8198.5 (C-4), 166.6 (C-7), 165.0 (C-5), 164.6
(C-9), 159.1 (C-4", 130.8 (C-1), 129.1 (C-2.6), 1163 (C-
35", 104.9 (C-10), 102.5 (C-1"), 99.3 (C-1"), 97.8 (C-6),
96.7 (C-8), 80.7 (C-2), 79.0 (C-2"), 789 (C-5"), 78.1 (C-
3"), 73.9 (C-4™), 72.2 (C-2", C-3"), 71.2 (C-4"), 70.0 (C-
5", 62.2 (C-6"), 44.1 (C-3), 18.2 (C-6™).

Compound 3 {Bis(2-methylheptyl)phthalate} — 'H-
NMR (250 MHz, CDCL,) : 8 7.69 (2H, dd, J=5.6, 3.3 Hz,
H-3), 7.51 (2H, dd, J=5.6, 3.3 Hz, H-4), 4.26 (2H, dd,
J=1.6, 8.5 Hz, H-1'a), 4.19 (2H, dd, J=1.6, 8.5 Hz, H-1'b),
1.68 (2H, m, H-2), 1.50 - 1.21 (16H in total, m, H-3', H-
4', H-5', H-6), 0.93 (6H, t, J=7.4 Hz, H-7), 0.88 (6H, d,
J=6.2 Hz, H-8). "C-NMR (63 MHz, CDCL,) : 169.7 (C-
1), 134.5 (C-2), 132.8 (C-4), 130.8 (C-3), 70.2 (C-1,
40.7 (C-2), 32.4 (C-3), 30.9 (C-4), 25.8 (C-5), 25.0 (C-
6), 160 (C-8), 12.9 (C-7).

Compound 4 (Avenalumic acid methyl ester) — 'H-
NMR (250 MHz, CD,0OD) : §7.61 (1H, d, J=8.8 Hz, H-
4), 7.60 (1H, d, J=15.9 Hz, H-3), 7.44 (2H, d, J=8.6 Hz,
H-2), 6.80 (2H, d, J=8.6 Hz, H-3), 6.75 (1H, d, J=8.8 Hz,
H-5), 631 (1H, d, J=16.0 Hz, H-2), 3.75 (3H, s, OCH,).
“C-NMR (63 MHz, CD,0D) : §169.8 (C-1), 161.4 (C-4),
146.6 (C-3), 133.6 (C-4), 131.2 (C-2, C-6), 127.0 (C-1'),
1168 (C-3, C-5), 115.8 (C-5), 114.8 (C-2), 52.0 (OCH,).
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Table II. Inhibitory effects of compounds isolated from
Ponciri Fructus on melanogenesis in cultured B-16 mouse
melanoma cell lines in vitro

Comp. Comp. IC,, value
No Name (uM)
Comp. 1 Poncirin 206.7
Comp. 2 Naringin -
Comp. 3  Bis(2-methylheptyl)phyhalate 36.8
Comp. 4 Avenalumic acid methyl ester 80.1
Control Kojic acid 300
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Fig. 1. The structures of compounds isolated from the Ponciri Fructus.
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