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The vallrable features of flavono ds
described already makes thenr priceless
for the cosmetc indlstry Overihe last
ten years, efracts conra.ing these
compounds have become a. integra
pad of many cosr.etic form! at ons.

Cosmetic application of
plant extracts containing
flavonoids
Herbalextracts have been appred rn
medic ne, phannacy afrd skf care snce
the ancient trmes, Extracts for cosmetic
use must be aesthetic, acceptable n
terms ofodour and coLour and, rnoreover,
free lrom toxic chemicals."

fte qualiv and compostion ofthe
enract depends on the plant oigr,
season, climate, ertraction rnethod and
rnany other factors. E\tracts containing
iavonoids are manuiactured from flowers,
roots, leaves, seeds and nuts of many
different plants and appear to be a very
valuable forthe cosmeuc mafiei. Some
of these extracts, the r compostion,
charactedstic featufes and cosmetic
app cation a€ descdbed below.

Green Tea (Camerria sinersis)
Tea ls wldely cultvated around the word.
Blacktea, geen tea and Ooongtea
are known as three major knds of
manufacturcd teas and green tea appea6
as the rlchest in navonoid compounds."

As prevously mentioned, the
compositon of an extract depends on
many tuctors and therefore gr€ef tea
efiracts avalable on the market can
ditrer from each other
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E ri Diied by ihese conpounds at the
aEe._ ng as wellas atthe term naUon
sE=. lney have been shown to have
.nn-€.ce on a wlde spectrurn of en4rmes
- r-a is strlclly related to ihe r meta
c'e.!ng abi ty, and aso on the
fr'r.€ssel system.5i i
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sur. up, flavono ds a€ compounds

1_€: display signifcant effects on a
'!-an organisms, ncludingthe skin.l

Flavonoids in today's
cosmetology

Geer tea p/ari fcamelia srenss),

Flavonoids and skin care
The skin is one ofthe rnost rnporrant
organs of the body and creates a iirst line
of organisrn defence aga nst the external
environment. Sc entlfc research has
confrmed a wide infllence offlavonoid
compoLrnds on various leves of tlre skn.

The upper.ost ayer ofthe skln, the
sDaium corneum, is a strlrctlrre very rich
in pids and other eas y oxidisable
compounds. In th s layer flavonoids can
pay an efficienr rce as antioxidising
agents and lree radical scavengers. Their
antoxidant proped es enab e them to
influence deeper, epderrna skin ayers,
preventing LJV radiation damage and
nhibting some enryrne functons. n the
dermjs, the deepest skn layer flavonods
nnuefce the permeabiliry and fmg ty of
the microvessel s!€tem.



Generally, fresh green tea leaves can
contain about 20% to 35% of poypheno s
(dry weight). The compostion of the green
tea plant varies accordlngto the age oi
leaves, the season and the climate,ll
The malor components of green tea
exlract are catechins, and the fomua
ol catechin and derived compounds of
diiferent configuration on carbon 2 and 3
s lustrated ln Figlres 2 and 3 and in
Table 1.

During the fennentation process oi
green tea, o gometrlsaton of catechins

The nrost abundant polyphenol in
green tea ls an ( ) eplga ocatech n
gallate (EGCG).

Catechins d scovercd n green tea
have been shown to disp ay a valety of
phys ologca tunctions. lt has been wel
estab shed that they are abe to inhibit
rnutagenicity nduced by many chemjcas
(inc uding those n cigarette smoke
condensate), lt s commony known that
their anticarcinogen ciry is based on an
ability to inhibt some enA/me activty.
It has been determined that they bock
certain carcinogens from lr nd ng to DNA .
as we as actfg as a llee radical trdp,
li ls also to be noted that their antoxidant
propedes and prevent on of lipids from
oxidaton are of particular interest from
tlre cosmeiologcal po nt ol v ew.1':

The green tea catechins d sp ay very
high superoxide and hydrogen peroxide
md ca scavengng activites, The
ant ox dant potency of pan cu ar green tea

e*rract components is different for each
chernica species and reaches the highest
value for H epi€A ocatechin tialate and
(-) epigallocatechjn. t is lower for ( )
epicatechin ga ate, while an H
epicatech n disp ays ofly Ltte aftioxdant
potency. llese parucular propertes can
be €lated to the poxygenase nhibition
activity of catechins. scierrnc $udies
n thls arca have shown that reactive
oxygen species are produced on tlre
lipoxygenase pathways in the metaboiism
ofarachidon c acid. lt is known that
(-) epigallocaleclrln ga late,
( ) epigallocatechjn, and ( ) epicatech n
gallate display high iiporygenase nhibtion
ability, wh e there s only ittle effect
observed for ( ) epicarech n.

The structure-activlry re atjonsh ps play
a very impo(ant role n the scavengng

processes and it is generally known that
catechins possessing muftip e hydroxyl
groups exhibit better antioxidant activiry
than these possesslng only one hydroxy
group in the stucture. Catechins havlng
hydroryl groups in onho configuration
can take part in chelation of metal ions
that enables them to niuerice enA?me

According to the exceptonal propedies
described above, green tea extracts
have found a wde application in the
cosmetic fe d. Hav ng these attibutes
in view, producers of cosmetics widely
employ Etreen tea exlracts rn mary
dffercnt cosmetic fonnulations such
as otons and crcams. Tlre presence
oi these compounds improves tlre
appearance ofthe skin, and the
compounds are wdey used in ant-acne
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:.:.trcls, lotions and formulations
-.= oped for greasy sk n. Because of the
3-: rndant activiqr of green iea catechins,
=:-cts are foLnd in a wide range of
3:. .atrons for day and night ant ageing
-_- J ations. The magniicent propedes
- -een tea enabe a wide applcaton
r _; . care cosmetics to be ach eved
- Lei . The producers of cosmetcs
---::-mend an applicaton ofth s extract
. -: amount oi 0.1% ro rL%.

I .osrnet c fomu aton contain ng
!f--_ iea extract is shown in Tab e 2.rl

&4€ leaves and seeds (Vitis vinifeta)--E zoe plant or g nates in As a l!4inor
a-c :,: ridely grown. Flavonoids from
c-{€ :a!es and seeds have been
G:.:€d tully in the ite€ture.r
kt...rols of this pant are
rr=;ri€d mainy by anthocyanifs
a': :r:;nilocyanid ns that are catech n

z-:. d n. cyanid n, de phindin and
F-r.:'appearto be the most common
b..- r agycones n the antlrocyanln
rrr;-=. Ofier flavoro d compolnds
Gl ':.rnd in grape extracts are
ts-E=:m. quercetn, ruUn and myricet n
-.e :s catech n, epcatechin and
!alcr==:- n. i1'e structure of the most
da-a-:_rc aelycone for th s enract
Frc: ::ho\r4r in Fgure 4.

[: _a :Ee. documented that both
ad'o:tz- --: and proanthocyanidlns
-gzc€ :.gjn dispay a wide specvum
J rc'-€,:ical proped es. They possess
- -4-,=?nc effect that eads to a
e-:. _ p ateLet react viq/ and are
nD.- -: .ecure very h gh pmtection
*ars ::.oiovascular dlseases.
ka- r:janidins are proven to play a
E-rr :__oidant role that is of partcular
Es _-.rT the cosmetolog ca po nt
-rea. :,rmpounds such as catechin

creen tea extract O.a%

l]ydogenaied ecith n 0.3%

Etorylared pDtosteroL o.T%

Clclomethlcone 2.0%

clycerol 10.0%

Metlrylparahydroxybenzoate 0.3%

Dislired wnter q.s- ior 100%

Glycerylstea€te 2.4%

Etorlratedsorbitanmo.ostea€te 1.0%

Cery a@ho O.a%

Steaic ac d 1.4%

Trethanolamina a.T%

Carbome. 0.4%

Kante tut t2,O%

Synthet c pehldrosqlalen 12.O%

G nkgo enracl t,O%

D srred water q.s. for 100%

Ginkgo biloba (GrnkEo bt oba)
The Ginkgo tree is a plant oiAsian oign.
With a hgh level of rutn, this pant is
widely used as a capillaryfrag lry
preventing agent as we as a compound
that decreases blood pressure, The
presence of quercetin and kaempferol
secures a very h gh antioxdant aci viry.
It is ro be noted tfat Ginkgo extract
contains many other slrbstances, from
wh ch the most characte stc appear to
be ginkgoldes. fte nna resllt obtained
by an applicaUon of Ginkgo enract is a
cornplex eilect, depend ng on the activiv
of substances accompanying flavono ds.'5

In 1941, Japanese scienusts
d scovered a !€ry chamcteastic spec es
named gnkgetin. Ginkgetin, called aso
arnentoflavone 7,4: dimethyl ether,
turned outto be a compound based on
the llnkage of tvvo flavone nucleithat
created a bnavonold molecule, composed
oi two dimethyl ethers of ap gen n. The
formu a of gnkgetln is shown in Figure 5.

The second clraracteristic compound
ofthe G nl€o eKract ls sogjnkgetin,
that is known aso as amentoflavone
4, 4 " d methyl ether. and the structure
s shown in Flgure 6.

ftese navonoids are directly
responsible for the very good antioxdant
propenies of the Gin&go biloba errract.

Witlr its ieatures, Gir{go r,/oba extract
is used widely in cosmetic formlrlations,
especially n anti wrnke products as
we as in cosmetics developed tor skin
with micro!€scu ar problerns.

Considering its h gh leve ol the free
radical scavengers, the Gingko enract is
widely applied in ant age ng and sun care
cosmet cs. In view of its h gh percentage
of quercet n and rutin, this e(ract s a
very common ngredient n anti-varx

Tlre iormu aton shown in Tab e 3 s
for a body care cream contain ng Gin/€o

Nnica Wnica nontana)
,4mrba montara, called aso ma,god oi
the A ps, s a molntain pant widely
found n the Gennan and French Alps.

Arnica floweG contan a wide spectrum
of iavonoids the most sign fcait .oles
are p ayed by quercetin, isoquercetn,
rutn, kaempferol 3 O gLLrcoside a.d
ap genin-7-O-glucoside.

Due to the presence oithe compounds

oligorners are known to work as very
reactive liee fadical scavengers, more
effic ent than the rnonomerlc (+) caiechln
a f d ( ) e p i c a t e c h n t o n n s .

Researchers suggest that the
scavengng capacity of proanthocyanids
increases witl the number of hydror]
groups n the B rng. These compounds
are also known to prevent the lpld
perox dation process. Due to tlr€ir
strong che atng properries for free iron,
wh ch is a cata yst that exacerbates
the percxidative damage through
decomposiuon of performed lipid
hydroperox des, tlrey are able to protect
preformed peroxid sed lip ds from turther
decompostion, Proanthocy€n ds are
known to inh bit some enzyme activlry
(elastase, collagenase and hyaluronidase)
that rnakes them vauabie for the
cosmetic ma*et, lt is also proven that
proanthocyanid ns of grape origin display
a co- ntencton with chemical uV filtels,
suggest ng potent al use as co- ngredients
n slrnscreen pmducts, io increase their

With a high qLrantiry olqLercetin and
rutln, the grape leal e{raci disp ays an
nfluence on the microvascuLar system
ofthe denn s as we . These cor.pounds
are known to be he ptul in capillary
frag liry and var cose ve n treatment.

over the last 20 yea6, grape leaf
extract has become a very common
lngred ent oiskn tone up lotions,
antiseptics, refteshing and soothing
prodlcts as welL as anti-ageing and
antiwrinkle formulations.

r,€empfeoL 0H

Triforin 0 gal

Panasenos de Oguga
.frr-.a :i.J; G nr€o brloba)



mentoned above, their antoxidant
propeft es and the healing effect of
the extract, /mlca mortana has lound
a wde applicaton in cosmetic and
phafnaceutical sectors, especia y in
products lor skin wth m crovascular
problems and in cosrnetics developed
ror swollef legs. lt is used in skin care
prodlcts, manly n day and nighr
mo sturs ng creams and anti ageing
cosmetcs, as wel as in ha r care
products having anti-dandruff propenies.

Horsetail (Equisetum a/verse)
The orgn of the name oi the p ant comes
lrom its horse tail appearance. The phnr
contains an enormous amount ofsrlica
and potassium. Flavonoids that can be
found in horsetail afe soquercitrine and
sone kaempferol glycosides.

The horsetai efrract is manuiactured
lrcm leaves ofthe plart and plays the role
of a very good ha rstimulant. The extract
tones up the scap afd possesses strong
antiseptic propenes. t has Seen
documented that it stir.u ates synthesis
ofelastn and collagen and influences
some activiv olenrymes. h view of these
propertes, as we as r.ostursng, ani,
radrca, and antiirrltant features, the
lro|setail enract has found an application
rn skin care cosmetics, With its sebaceous
secretion reducing propenes, t is widely
used in cosmetics developed ior greasy

lllallow (Marva syrvestis)
M6/va sy/r€stris is a p ant tirat can be
easrly iound ln Europe and Asia, Tlre very
clraracteristic navonold ofth s plant is
mavid n 3,5 di-o,glucoside and other
flavonods based on the aglycon named
malvdin that belongs to a group of
anthocyanins. The stucture of mavid I

Apaft lrom mavid ne's derivatves,
some more common iavonoids are
abundant n the ma ow flowers as welt.
Presence oi quercetin, myacetin, tutin
and kaempferol secures good ant initant
and anti oxidant properties.

Etacts obtained from flowels and
leaves of Malva s/vestris are applied
in cosrnetic formu ations as emollient,

rnoisturising, anri-inirant, anti ageing and
softening agents. llere is wide appticaUon
in anli'wrinkle day aid nglt creams,
in aftersun louons, and in all kinds oi
fomu atons developed for dry skin.

Roman chamomile 0Arthemts nobilis)
The plant s also called chamom le or
medicinal chamomile. /4nthemls nobliis
blossom contains a large number of
iavono d conrpounds such as apigenin,
ap gen n-7-gucos de, luteolin and
quercetin. Fomulas of apigenin and
luteoiin are shown in FigLrres 8 and L

Chamomille e*rract, n-ianutuctured
frcm the flower part of the p ant, dtsptays
a d sinfecting, artiinflammatory and anti-
dandruff role that makes t very valuabe
in shampoos and other hair care
producrs. The Anthemis noblrs e{raci
|s !€ry cornmon n soaps, bath products,
toncs and in under-eye emusions. In view
oi tlre magnificent antioxidant properties
offlavonoids mentioned above, t is widely
used In sun protect 0n products and in

M atricaria lM a|/i c an a c ha mo mi I I a)
Matticarla chamanila )s rcmed alsa as
wild charnomile or German charnomile.
Flavonoids of th s p/ait are very simiar
to the compounds abundant in Rornan
chamornile apgenin appears to be
a cornpound ofthe h ghesr leve. llere

has been a recent surge of nterest in
A4afinria chanonilla because af the
presence of bisabo ol and chamazulene

compounds that secure an ant-
lnflammatory etrect with the extract.
n view ofthe presence ol $ese
cornpounds, tlre acuvity oi navonoids
appears to be just assisring.

Edracts pmduced frcm l4atrcada are,
forvarious reasons, very widely appiied
in hair care cosmetics as we as in
cleansrng pmdlcts! creams, soaps and,
in view ofthe bisaboloi p€sefce, in baby

Cal endula lC alen du I a off I cin at i s )
Calenclula offrcinalis is widely cultvated in
many reg ons arolnd the worid. Extracts
app ed ln cosrnelcs are produced from
flowers oithe plant. The most common
flavonords ofCalendula are rutin and
quercetn that guarcnree good free radical
scavenger properties. l]le lsorhamnetf ,3-
glucoside, that appears to be a very
clraracteristic chemical of this pant,
ensures an antiinflarnrnatory afd

The Caienclula offcrraiis enract has
lound an app cation ln alrnost all knds
of cosmetics. lt is widely lsed n sun care
cosmetics, aftersun products, antiacne
formu atons, iotions, anti dandruff
shampoos, and emulsions developed
for rrtated, chapped and grazed skin.

Unden (Iilia platyphyrros)
Iilra p/a4/phyl/os is a tree seen widely
acrcss Europe, and is especially easiy
found in oak forests. The presence of
commonly known flavonoids slrch as
quercetin afrd rutf secures the
nroist!r sing, softening and anti-oxidising
properties of the inden extract.

Aparr fmm the iavonoid compound
mentoned, the very common structures
are catecholic tanfins as well as
phloroguc nolthat are responsible for the
scavengjng propelr es of the exrmct.

The linden tree extract is manufacturcd
rrom the sapwood and causes softening
ofthe skin, reduces acne, atenuates
whnkles and displays magnincent
properlres in cases ol burns. ln view
of these benefcia features, the lindenGinsen€ fPana\ Bnsend,



Plantmaterial Characteristicnavonoids Most common cosfretic

Anthocyaf ins. ploanthocyanld ns

soquerctrif e, kaempierol gycos des

Quercetif, apigen n 7 gucoside

Mallld n and ts dervati!€s

Ap genin 7 ducos de.luteoln

AP genin-7.glucos de, luteol n

isorhamneun 3 glucosde, tulf

Anl age ng cosmetics, hai care

Skn care. lreaw egs lreatment

A.t -age ng cosmetics. greasy sk n rreatmenr

Ant dandruff shampoos mo siurisfg creams

U.dereye cosmeucs. aftersun otons

lla r care sooth.g cosmeucs

Har care, baby care products

Ann dandruif shampoos, sln care

Ha I carej a.t acne cosmelcs
Anti.wrnk e rr@ducts, altersun cosmetcs

Hair products, sun care cosmetics

Prodlcts to colnter heary legs

=-:: : :iTnonly appled ln gels,
- - : : - :  . :aLr t l '  rnasks,  otonsj  s ln
=: : I _:. care products,

-s€r€ iPanax ginseng)
-_€ 

i _::_a 3ant orignates lrom the
'f'-' ::,:: _::ons of China.r: The main
=-::.: :: _i'ihe p anr afe ginseng
acf -: -:. serure r.ostltrs ng and
E!s--: :=e.ts. and quercet n and
1rr -<- _ =.: :riioxid s ng propefties.
-_€ -1=- :_:'::ieristc flavonoids of th€
:c-a-:-- ::-d 0n the structure shown
. :E!-- 1l :-d Tab € 4 and named
.e-,-:- :_o in ancl panasenosde.

: _.:: :+_ r,id€ly doc|mented that
: rs- i : : - : :  a te the skn nretabo srn,
E-:- .:= _ S?tion, rnoisturise and
=---- : :. ::. lYnnkling as we as
&1--: :.-a blood circLtlation. Tlre cell
fD,_==::_ '-iu iing irom the increased
rE.ji: :- :ads io the ant ageinc effect
r 'a  :  , : -  . :  -abe for  cosmelcs,-_. 

:_::^: enract s prcduced frorn
re - , -  : : :  : i 'be p lant  and s

ed in ani age ng, anti
-ri.; : r -.:r-sun products. l\4any
::s-E-:: ::.:oped for preventng ha r
G i_: r:^:.i-. ior promot ng scalp
:E-,1:_ :-: ior creatng a glossy f n slr
r -; - : : - = - a Ginseng exlract.

ffioh€r (c€nau.ea cyanus)-_E' ; . . :_ :  
: :  _ . r .d  n comfower

rl:i::- :!--::: aie marnLy rltin and
3-'::!rr?-:::::. Due io iis propedies
:_: ::-=:. :.:\nact d splays strong

,sa: :: :_ ::---gem and free radical

_= :!:::: _=nifacllred lrorn
: ;  ;  -=:  : . :_-s .as ioLrnd a pa(cuar
=.  : . :_ :  -  - :  r  c . re prooucB and In

Cypress (Cuprcssus sempervirers)
Cupressus sempervi/ers extract, wh ch has
iound a !vde app ication in the cosmetic
market, s rnanliactured ffom cypfess
irLrts. DLre lo lhe procyanidol presence,

' t provides anti bacteraland antiseptic
Pr0Peftes. ts astringenl afd
vasoconstr ct ve features a re str ct y rc aled
to the presence ofcalechin tann ns."

It has b€en shown that cypress works
as an astr ngent by tghtening up blood
vessels, and tlr s makes it very lseful n
fomnu ations lo counte. heavy egs .

Summary
Favono ds are compounds \! despread
n the pant k ngdom and they have unique
cosmetic propertes, As a result oftheir
rnagnfcent infuefce on d ffereft skif
ayers, extracts conta n ng flavonod
cornpoLrnds are ol partic! ar nt€rest in the
cosmetc industry Flavonoids have to be
treated as ftegra paars oi ertracts and it
is to be noted tlrat their activ q/ depends
a so on the presence oi other components
and should not be lnvestigated separatey.
It has been proven that flavonoids are
able to penetrate d fierent skin ayers.
The permeaton ab U offlavonods
depends on many different factors and
the penetraton rate can be decreased
or ncreased by the presence of other
sLrbstances n the system.l3 EE
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