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Abstract
Skin damage such as erythema, edema, sunburn, melanogenesis, and skin cancer is
the result of generated reactive oxygen species induced by ultraviolet: UVA and UVB. Therefore,
compounds with antioxidant activity can prevent such skin damage. Studies on the prevention
of UV-induced skin damage of natural antioxidant with UV absorption activity showed that many
compounds presented efficiently UV-protecting activity without the interruption of human vitamin D

synthesis. These compounds include carotenoids, hydroxycinnamic acids, flavonoids, and plant extracts.

Keywords: Natural antioxidants, Ultraviolet radiation, Skin cancer
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with Topical Antioxidants and Systemic Antioxidants to Reduce Sun Exposure. Journal of Long-Term

effects of Medical Implants. 14(4): 317-340.
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Avobenzone 3 UVA |
Cinoxate 3 uvB
Dioxybenzone 3 UVB ez UVA I
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Meradimate (methyl anthranilate) 5 UVAII
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131 Food and Drug Administration. (1999). Sunscreen Drug Products for Over-The-Counter Human
Use; Final Monograph. HHS. Final Rule. Federal Registration. 64(98): 27666-27693.
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ﬁIm: Roberts, Richard L.; Green, Justin; & Lewis, Brandon. (2009). Lutein and Zeaxanthin in Eye
and Skin Health. Clinic in Dermatology. 27: 195-201.
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f1un:  Svobova, Alena; Psotova, Jitka; & Walterova, Daniela. (2003). Natural Phenolics in The Prevention

of UV-Induced Skin Damage. A Review. Biomedical Papers. 147(2): 137-145.
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fn: Svobovd, Alena; Psotovd, Jitka; & Walterovd, Daniela. (2003). Natural Phenolics in

The Prevention of UV-Induced Skin Damage. A Review. Biomedical Papers. 147(2):
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wmhﬁNﬂl%ﬂﬂiﬂaoﬁuﬁmﬁfamnmsgnﬁwm51
Tasss aaan hlawa ldifeuwinny 13eenfiaws-
A A <
aanGGuuan (octylmethoxicinnamate) a9tilu
tnuuaafiioaliiuludsanaunuglayd [26]
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4. 15 NAEINANY (Plant extracts)
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Wawziss ol 13 agngulndiuenag
WRWTHA LaIWUIN 17 NalWANWaaN U
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_OH
H
HO RO
“0H
OH
(-)-Epicatechin
OH
OH
HO 0.
: OH

“0H
OH
(-)-Epigallocatechin

0.

HO

n

UN 5 auun 10 NsNIAU - SUOAU 2556
faadusznaud dmdu 18Raungu ((-)-
epicatechin (EC)) uazauwusvasdhaniu
(nndi 4) léun (-)-epicatechin-3-gallate
(ECG), (-)-epigallocatechin (EGC) waz (-)-
epigallocatechin-3-gallate (EGCG) Nsilu
psfUznaunanuaziione uAduayyad 3
l&und @ fa EGCG lanfagludiuim
founs 60-70 VasLSanms 13 AANINNA

?H
0 \w“\\\\\\‘ - OH
"¢ OH
OH o) .
OH
(-)-Epicatechin-3-gallate
OH
| OH
(0] s ‘
oH OH
"0 c OH
OH o]
OH

(-)-Epigallocatechin-3-gallate

AN 4 1A i”wnaaaﬁmm%mmzm&ﬁufﬁﬁmm%ululum

11: Svobova, Alena; Psotova, Jitka; & Walterova, Daniela. (2003). Natural Phenolics in The Prevention

of UV-Induced Skin Damage. A Review. Biomedical Papers. 147(2): 137-145.

lumsdnsnaves 13 nalwdAueaan
lur Tawn1snn 13 NARIUWHINAIVBINY
nanednawdz WA NUS glleuazsdd wui
fualunsdesnufinnsldlfiaenisuan
wazvaouad uazdlasnunisiiadljisenes
sandiatuvasluiuifnis wenanigd
msansluer 1 daslasn1snifiniaaig
13 nalwaAueanlumnew N o3 Ad

warMTIaUTInm 1sbolaadanu IwsHau
lawwas (cyclo-butane pyrimidine dimmer)
AfmraTumimw ezt wui 15 fa
Indfueannlumiinasanis 59 13lolaadinu
Twstau lawe s Ammistwmisrmwinuasmitourt
§3in 15 alwddneaanlumss 1wnsn
ﬁaaﬁuﬁLﬁmalumaa‘ﬁmﬁamnmigﬂﬁwmy
laps™yAdld [16]
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miunsdnmam widves 13 EGCG
lunsflasiufiantsanmagnaslass”
saallataa lavld 15azansves EGCG
fanuutu 1 SsansudoaToTuaiuas
dmAanisnauiie: i fu$s saanalataa
fszauanuiduin 4 vesanuduie”
fineliifasesuasunionis wui Nansadud
nufeuAsenieseandiaduvaslusiufifonis
11snaants Malalasiaudeseenlas
wazluasnoanlaodAfinistuniiamni
uaztunisuriasle Youaz 68-90 waz 30-100
arwsey  wananigatlesiulalwdsunm
'lsﬂgouzm"lﬂauﬁﬁmﬁamm uazgoliowlod
nga1lsleu iefaandia  (glutathione
peroxidase) fitnniavnmiuuUnd [27]

42 15 NANHANUNN (Punica
granatum)

13 Aeanuaniufiuign wiaidu
1IEUNTANL LUAT 1TEIUALIAD 52U
Wesanlu 15 dadsznavlydae 1INga
wanlslweniin (anthocyanins) leun taaWian
(delphinidin) leniidw (cyaniding) uaziwansnudn
(pelargonidin) waz Wiﬂajmmuﬁmﬁ@ﬁ 13190
lalasladla (hydrolyzable tannins) lein wiaan
(punicalin) tWAuAA"3W (pedunculagin) Witen
8713% (punicalagin) NIALNANAN (gallagic acid)
warnIakaandn (ellagic acid) (m‘wﬁ 5)
lunisénsignives 15 Aesnnanufiv
WU 17 nenRanuiin anTndasnuiani
nnmagnvmslasss geuszyidld Wlasan
15 nefnaaams 119 13kolaadamnu Iwdhau
lawas aamafadfiseeendintuaslysdin
TumadAamids SUSImRuSWIBTARLA TS
(keratinocyte) uazdugoms “namziiawnlss
Piwindes 1slusauiidu udsznavvas
wnanuwaniaas (MMPs) [28-30]

4.3 finlwdnoa (Pycnogenol)
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(oligomeric proanthocyanidins) Wnluiuaa
daor wididun 13duanyad 52 AU59n3
o duduazianding  Tgnidinnisent u
wazlasnunistianzseld asdnslu et
nassanuitienilasuindanluines
u un sawas 0.05-0.2 NUNWRIAN IR NU
Ji"oaashlatae  w1IRaRe MUY
WwazdnL vwesRantisadle [16,31] wenannit
Anln3noafItioannl1uAMYaIAINIS
ftAaannis “ud Ausi dansnlalecan
ﬁamIﬁﬁmﬁfaﬁmmﬁwaju T8 UIBUKA
wazaasanunatuadld [32] @Tmm@l‘f‘:
SefimahfinTudnasunldiluiedes onenn
DLILWTHAY
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fan: Vishal, J; Murugananthan, G; Deepak, M; et al. (2011). Isolation and Standardization

of Various Phytochemical Constituents from Methanolic Extracts of Fruit Rinds of Punuca granatum.
Chinese Journal of Natural Medicines. 9(6): 414-420.
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(elastin) uazduems wensdlawlmindwin - W Tunfamdsnnandents ol AT yad
dap 13ldsAunidu wdsznevvewninuenimas  nansatlesnumsiiauiiesaniifiini [7]
(MMPs) [33-34] #anaINAdInuiImMIm 13 na
HO
o
OH
HO cc o ¢
COOH COOH H H WOH
HO HO Ho ¢ %y
OH OCH, 0
Caffeic acid Ferulic acid Chlorogenic acid
H,CO
o 0
HO C C C OH HO C—OH
H H
p-Coumaric acid Vanillic acid

A 1Y Aan a A A .
i 6 lass Hevedntalaasenddumlnuazniaiuwladniiwuly Polypodium leucotomos

111: Svobova, Alena; Psotova, Jitka; & Walterova, Daniela. (2003). Natural Phenolics in The Prevention

of UV-Induced Skin Damage. A Review. Biomedical Papers. 147(2): 137-145.

45 1% ﬁﬂ%’]ﬂt&lgﬂa\j%

17 nenwaaedwidn 13 fafid
pandsznauiu 1slwafuea lasflasddsznaunan
&R aunin (catechin) BRA1LNTw (epicatechin)
wazlodlnuwaSuealdsuaulslaenfidu (oligomeric
proanthocyanidins) 13 ﬁ’@ﬁtﬁqm VU@
dmmssnt v Jasiumaieunse Sgniusind
Jarfiuduaziandudlunisdesnunisiia
UjAsondefeandiatuvesluduiiinen
s Wl Auia gAduazgAT [15] mIna au
lapnism 13 naaduunimiizasal 1 a3
Juwnan 30 wifi dew Wil nuss”saanhlaiaa
WU 1WNTNRATOULATUBRIRIILAZAAIIWIN
imasAwafiAal§Asen awaldiAaunauns
oo Inunianiks [35]

wananigedsnseun1iseiug
fanwufaiy WSﬁswmaﬁﬁqm wialnilas
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Tagvhnsaneluianlddu anlny ldun

"3 fialasa oxdian voshy 16 wiia AlHidn
aulnsluszinadninu [36] wud 13 fa
flean awluwesdu Dracocephalum moldavica
L. 296 Lamiaceae W&y uaanuaIaw Viola tricolor
L. 294 Violaceae § 15Huadn uaz 1IN
Warliunesaiduasdtszney  1wnsndniled
Famisanmagnanslas$a“daaslawa ld
iU il Fiananzalaglaniz minenza
Aldusnunssnisndnisswndnueinn
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I 15 fen wensas 21 vila (mswﬁ 3)
WASNA BUAD yialunnsuntlesfaniaann
nsgnvaslasis daaslileas wod
17 AN WY Macrocystis pyrifera, Porphyra
columbina, Sarcothalia radula W82 Gigartina
skottsbergii I 9494 wUAlun1sUnilasiinits
nnmagniaalasis”aaan hlawalad [37]
waziinng fausn 137 UGN uaRlenane
Fiionn i iamemziadnday (il 7) [38]
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A1IWN 3 ‘]JiﬁJ’lmImJi’J&J‘Ua«ﬂ ’liW%aaﬂlu 17 NAIN MNRINUNSLR I@Uﬂ@LﬂUULﬂ%V\%’JUﬂjN

284 13 phloroglucinol @aflansu wENLALRA

HRA RINUNLA Ysanawlagsanaes 1sWunadn
Ochrophyta
Ascophyllum nodosum 10.68 + 1.83
Lessonia vadosa 6.50 + 2.87
Fucus vesiculosus 5.19 + 0.05
Undaria pinnatifida 2.38 + 0.88
Lessonia trabeculata 2.08 + 0.66
Saccharina latissima 1.59 + 1.04
Macrocystis pyrifera 1.19 + 0.03
Lessonia nigrescens 1.14 + 0.38
Durvillaea antarctica 0.96 + 0.37
Ecklonia maxima 0.80 + 0.67
Cladosiphon spp. 0.73 + 0.31
Rhodophyta
Porphyra umbilicalis 2.60 + 2.05
Gelidium amansii 1.51 + 1.30
Chondrus crispus 1.35 + 0.40
Porphyra columbina 1.01 + 0.77
Mazzaella laminarioides 0.75 + 0.31
Palmaria palmate 0.58 + 0.23
Mazzaella membranacea 0.50 + 0.18
Gigartina skottsbergii 0.29 + 0.20
Sacothalia radula 0.20 + 0.13
Kaooaphycus cottnii 0.09 + 0.00

fan: Guinea, Maria; Franco, Virginia; et al. (2012). In vivo UVB-Photoprotective activity
of Extracts from Commercial Marine Macroalgae. Food and Chemical Toxicology. 50:
1109-1117.
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‘ﬁm: Pallela, Ranjee; Na-Young, Yoon; & Kim, Se-Kwon. (2010). Anti-Photoaging and

Photoprotective Compounds Derived from Marine Organisms. Topical Grape Seed Proanthocyandin
Extract Reduces. Marine Drugs. 8: 1189-1202.
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