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ABSTRACT

Virgin cocenut oil (VCO) is extracted from fresh and mature coconut meat
(Cocos nucifera Linn.) without using chemical reagent or heating process: The VCO is
cotorless and clear and has the aroma of fresh ‘coconut. The present study was
cairied out to determine VCO for fatty acid composition, phenolic contents,
antioxidant, collagenase inhibitory, tyrosinase inhibitory, 5-alpha reductase inhibitory
and matrix metalloproteinase inhibitory activities. The VCO was then formulated into
facial skincare cream, hair treatment oil, and pain relief ointment. The stability of
formulation was examined under various storage conditions at room temperature, 4
°C and 45 °C and heating-cooling cycles. Satisfaction test using questionnaire was
performed with 20 healthy volunteers. The results revealed that VCO contains
primarily * lauric acid. and  phenolic compound.  The VCO _was found to
exhibit antioxidant activity when subjected to various assay including ABTS, DPPH,
and superoxide radical scavenging, which VCO has an ICsy value of 1.39 + 0.01
me/mL, 78.16 + 0.06 me/mL and 27.43 + 0.37 me/mL, respectively. Additionally, VCO
showed inhibitory activity against collagenase enzyme that degrade collagen under
the skin, and exhibited an anti-tyrosinase effect causing hypopigmentation with 1Cs
values of 62593 + 11.62 mg/mL and 761.89 + 18.85 mg/mL, respectively. The VCO
had inhibitory property against 5-alpha reductase that promote hair loss, the FEA was
0.75 + 0.07 me. Matrix metalloproteinase inhibitory activity can reduce inflammation

and protect degradation of cartilage, VCO had the highest inhibitory effect against
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MMP-9, being 84.53 + 1.00%. The VCO exhibited the presence of phenolic substances
of which the GAE was found to be 14.79 + 0.19 mg. It is likely that the phenolic
substances play roles in its antioxidant, collagenase inhibitory, tyrosinase inhibitory,

5-alpha reductase inhibitory and matrix metalloproteinase activities. This finding

suggested that VCO co ical and cosmeceutical products.
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dananlunisdueyyadassuazA1un1senay (Hamsi et al., 2015; Seneviratne et al.,
2009) Faiidnanlunisiunldidundn dmsivdransdamiumy (Shrivastava, 2012) waz

nIfumLAUIR (Vysakh et al,, 2014) Taagrsdivszandnan

BUYADETY

a - P daa d - oo
auyadasy Feovme luana wisalsusznauiiilioiannssunedsyluseitialuen

ar d - ] 1 1l -l @ | ar J
qm A3LAUNT UG Lﬁmmnménmau‘lmﬁmﬂmaaai LLaxwmmmUQnuatﬁnmaumm
- v o - -

3 ganueyyadassiafinnmbiatssuarbigluniafnufisenduluianadus degreves

s

Y3y yadas vidaud Ay lumsianan laun auyagUlaieanluauaudeau (O,) auya

3

- o -l - 1 Q:IJ
lansend (*OH) aunadanen® (RO?) uareusaiailansend (HO,") euyadasymaniiinilu

suganliluarafisdisergenn wazvuziluainesnlen (NO) viseuualuninaanlya

- a o

- - -l o n‘d .
(*NO) aygladnndue KagayulaInIuuy tﬂuau:gaaaﬁzwmmm‘hqaimaam (Vajragupta et
al., 2007)

lsnvsiiaflanvnaduviiannaineyyadase wu landadniau anzysneuis [y

v
fu Fseyyadassmardiintuldanumuedtuyeiinenie uiainaindaindeunisuen
oA ATuyws muasen $98 e1unselin wazuafivaneg Wudu ananmvadenaridaald
maiatevesiidue Wiy uagleitu egrlsinusnmeiissuuaivauaunavessziueyya

= d’d v

daszAe a13Aueyyadasy (antioxidants) Nilwihviatseyyadasylasfuivarseyya



£781LE€E8T

5¢ :bes / 60:8E:vT £95eTTse adex / woryeazesste cootostrs stsaurt acw |||

L
. a

sasviliiAnnisanniainufisen a gansiu viesuginmsiinufAsengnle lunneiifians
ayyadasrnnliaunarivaisfueyyadasyazyiiiinnnvinieneendindu (oxidative
stress) 1intu nsanaidunainannisaianseyyadasuiinty uaz/vieiin1sanaswesans
waoulesififuoyyadaszanas Ssauvnunonanmwandey nsvudeuninasiivude
Tavewiin mnedon 1usiu iliiAnnsasrseyyadasediinalduiiviewadls (cytotoxic
effect) 3078 membrane phospholipids 3iv1337198 WU N1sindfinuaseandindy
(lipid peroxidation) 4araNIsLUREULIRIN YA WP Y3Fusen visilegluiwaduasi
wiiueadle wh naziiilalasiaueseented (H,0,) Saliuaseuyadasyimils sihliins
dinturesnaralaweseandindu ananivedingezdwalfiAanasiiarsvesiviy

- B COeY
TUsAu warfauetu

A 1 nalnnsiineyyadasy

i3 (Kurzweilai, 2015)

i o
= et =l a =

A 1 uanseyyadasyiiinduainnsruiumsumvedduiindudnilusianie

wareyyadasyiinandadunieusn wu Saddansthilewan S9ddnd Sedunuun 910
1 as A s = L2
wanzaneg afuyys afuledeainsanewesled sapud aanlsaugnamnssy uazan

s i - ﬂll l 1 - =l U 1 o A
nszvIunsBnEuitintuluseniy neliiianaidersimadanieg uasviliiwadideouanim



€281 LECEBT

2 tbes / soiscivn geserisy taasx / voyaeassssse coorosercs sssauss aow I

arssueyyadaszlusunie dnalnilazanaseyyadassiasendleuluiffiunum
\Weafunsitarsanseyyadase (antioxidant enzymes) loiud ngmnlsleutussoondina
(slutathione peroxidase, GPx) gUilesaanlanfaiinivma (superoxide dismutase, SOD)
wionsaviad (catalase) iuteulwiisrenisaineliu wanduarsiuoyyadas: wisendy
nalnlifiaieulesl (non-enzymatie scavengercomponents) léun nganlslou (gluta-
thione) An"iius nliu Warlausus uavussneinds Wuasiiueuyadaszisaniglds
\unainateuen deanasauntaawas 190 01 seene andasuls (Simmons, 1984;

Vajragupta“et al., 2007)

ansusynauviuean

a13U5znauiluadn (phenolic compounds) filaseairnanniauaivssnaunie
v oo a = i = i o i v i
lassasramduaseslsunfnuasiivjununilunilensend adades 1 vy U secondary
! = v a = a | @ 7 -
metabolites Hua1siamsanulanusssueiluiignaovile wu dn wald (S0

ayulns Suwdauvs wansyiy a1susznsuiluedniiandaduansdiueauyadasy

= == = '

(Pourmorad et al., 2006) SigNEN1TIAMNETEBL WU AukuaTGe fuladd shunis

antau uaziiugiauiilniuiianie 1Wusy (Ghasemzadeh and Jaafar, 2011)

a1sUsznouiiuedn InilluansfiouyadaseilsSusinniguen waznunanly
5330970 loiwn Fydn walid vde7 919 Fenlauan warlniuay iWusiu arsdssnauiiuedn
lusssumnd 1w nsaluedn wailamess dniiu wardy wasunuiiu \Jusu Yiinad1sngs
Husdnlasiadedlssuretusglugne 20-1,000 fadndu aslwdrueaniuansiidassnamiia

1 = £ a ‘.’

Aogunaw dgudiueuyaddse wazgannazaistile
lassainlinanavesaisussneuiluedn dignslassasrimruadidursuvuiiiy

puiudvaUUTY linilansenda (-OH-group) B8etiaEviTNvaiUGY @1stiuadniiugiu Ae

#uea (phenol) Usenaumeumuiuudn. 1 uazusilansenda 1 v uanadanim 2



EZBLLEEERT

e tbos / coseciyt gssertse tases / woraeazssste cootoseres sssaut acu ([N

Rz
Simple phenols

Ry R; Rs

Catechol OH H H
Hydroquinone ~ H H OH
Resorcinol H OH H

A 2 ka3aasnavianaediuea

3
N15ATIRgNSAUUYABATH U
Fimswngradueuyadasznien loun n133ATIEnSA Uy A ddI¥MILITNNT

TineynadarsAnney (OPPHY) uasisvineuyadasviediiiea (ABTS™) ({UuAgn13¥NNT3

v

123 a

asneyyadasrInsuANIINTULUYDY WagliinT1guAluaIuaInlun 56Ul n3emian
- r ] s = oy A = !ﬂl = '

puNadasyUeIaIIRied Y lnglauTinaeuyadaszianas wieiuieanAINITAANIULEN

AT UIAUEYLATasE AN BRTIEIUTBINTTANANYBIAINIPANAULANYDIANS

s 1 a i ¢ - a el a a  a o v
AL 1INVATTUINIFIU LYU V308DN% (trolox) Tn3IUT LagIadiue LUunu

= (3 ‘ L o i ol a o -l =i "
m'iam's'wvlqwsmuawaaaizmmﬁmmaqu"aaaimﬁwmﬁ (DPPH) (Vajragupta et

al.,, 2007)

- & & ) a a a oo ;
NMTIATITUGNTAIUBYYABATEAI8ITNI5VINBUYABATTANNLEY (diphenyl-

picryhydrazyl (DPPH) radical scavenging assay) Junrsneae unaedsyuail Tagldansii

'
=

Qmauﬂﬁﬂuaguﬁaﬁasz 7o augaﬁaaxﬁﬁﬁméﬁ (DPPH?®, diphenyl-picryhydrazyl radical) 94

1
=

& @ ¢ - o @ aa - v v ol
Wuansduaneiieglugleyyadassnamanaziding aunsogandunasligegalaeliinies

u b

[

' i
(2 = =

awnlalnlnsfimes (spectrophotometer) MA11812AGY 515 uiluwns eayya DPPH®
o aaa s v a n va o o Val © & yvda [
vifiseniuanseueyyadasy @svlvdidanaseu) asvintlidiasansas avislindadunm

30 it islAnufizeneuhuniaAminisganduuas vliaunsamnisiuaisdueyya
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sz

8asvvadansmet il nmaAnadianawenstudieyyadasy DPPH aasAnnula

ﬁnnm'iii'lﬁhms@mnﬁuuaaﬁamaamﬂmﬂaiﬁtxaaimﬁauﬁumm‘z@mﬂﬁuuaa&?ﬁu il
DPPH radical scavenging activity (%) = ((A, -A) /A;) x100
oy A, = mm'ﬁ@mﬂﬁuuau‘éué’u
A, = ANIRANTUREINIENEINLALATFIDEN

aanmsg e lunsyiouqudiiueyasase Ae n3nunaan (gallic acid) wan i
- i ” 1 a a  ow 1; s L7 a J '
GAE (gallic acid equivalent) dinthodu fiadniuneniy (me/g) Tonvadiou fe 11 @vain
g v a4 a it v = ' aaa = a o a o
Wa¥IINLTT TaLde Ae auwa DPPH Aoutlndtatios lWhneUffsennilaueuyadassiiiniu
Tus9ma95: Inilmianujaselads vialdaanisiimsegubsueyadaseNinlalasnii
A Juase wazdevialuufisoniluneanssed Jaasviililusiunnasneudaliaunse
Aagzilumegriiludonls sautsdsndnisiuieunarlanyazsuniu (interfere) &

annsaiusimduainlidueseuyadas OPPH® 91sadlaiduiy

mﬁmsw:ﬁqwé-ﬂﬁﬂa%a%as:Laﬁﬁtaa (ABTS) (Vajragupta et al., 2007)

- 1

nMsimsigrsvinayyadaseiaoniswandeuyadasziatiion (ABTS radical
cation decolorization assay) AHUAgn15Tapmasalunisvendeyyadassietiea
(ABTS**, 2,2’ -azino-his (3 -ethylbenzothiazoline-6 -sulfonic acid) radical) Wuans
FuamesiAdeaunutiiu aunmeandusaslsigeaniionuenau 730 uiluwns iesan
dveseyua ABTS* Un@dziiAIn1snAnduuasas Juieviin1sideas ABTS™ aagledin
Swivias 9antiunin ABTS® viwjidenfiuaisfegsilazatesaotndsazsiilidanaas uazss
alitieiAnuFAse) amrsomaruduaisdiueuyedaszvesanssangia Iiannis
ﬁwmmﬁﬁmqawaam‘sé’uéﬁ:awa5?1'3: ABTS* F433n1sATuInLaY 0I5 B UATATTL M Ty

6-hydroxy-2,5,7,8-tetramethylchromane-2-carboxylic acid (trolox)

v - : P o L e g at o - = £ a2 o

10184350131 Ad BuwA ABTS'! avauladluun wadvinazaedunid Javin
Uiiiseldednesiniis uasvinfasenlantugas pH ndn dauteids Ae oyua ABTS™ Ly
auyadaszinuluianievielumaduesdilldin wasdeaiinsitjiseniuaisdunauies

a 2 a
inaLdusyyadse
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v
o v

uiunzningnldilunseuazamislunisiissarnwludssivanauiniou 1wy

Y

ydudslfidugergsian yidutudldiisaduny Snwuaalilvd waznssanddn 412

SulaiiFuldviia Wumy wazdzews duaulvedsudnysiemns 1due wasinrgalia

wnnduaulneAlalduidus Januduantiuiu iy lu
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M1519 1 AENTAnNIINIENMYeITUNENI1IUTEVEAINIATEIMYEY Codex UazIInTIU

APCC
ALIENUS Codex* APCC**
ANWAZLANIY
AIUMULLLELYNG 0.908-0.921 | 0.915-0.920
-1.450 | 1.448-1.449

Oleic acid 39 C18:1
Linoleic acid %58 C18:2
Linolenic acid #38 C18:3-C24:1

ND-0.7

0.1-0.5 %

5.0-10.0
1.0-2.5
<0.5

an - *(Codex alimentarius commission, 2001; Marina et al., 2009b)

**(Asian and Pacific Coconut Community, 2010)
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NSENAUIIUNEWE1IUTANT (Bawalan, 2011)
msanauiusensIUIansIINlenzwian aunsaviila 2 356e

1. MsAtALUUWR (dry process) iunisanalaelaidenswinanniluviivurilasldnau

Souligannuszana 40-50 s nwaidua tuiat 30-45 urii arnuuiluduieliiniu
v ) a o o ' S - ) a

sanulagldiniosludanuuigu (cold press) Feiiag 2 wilnme (n3pdnauuulalasan

. A L = ar
(hydraulic press) kAEIATBIDALUULNALIBA (Screw, press)

2. nMsdfntuullen (wet process) dstiniuuzHinzgnannaniiiaugninan lagiiney

= & v S o o i) Y a o ¥ o
szpntueandntieusnia 3ntuinilvuenietiiuesna ntneh 3an15ue Nty

u

aa

v a & - a o v - aa o el a @
UENINMUIANeaNInUIngiaIn1snialevansds fe I8n15tA8A (boiline). 38Aswiin
4 ' ; ¢ v v
(fermentation) n1sualdu (refrigeration) n15loioulesl (enzymes) wagnaslyaIonis

(centrifuge)

N3y ']‘Llﬂ'ﬁ1‘liﬂ"liﬂﬁC‘I‘I.J'ISJHMS‘W':"]'}UiEj'VIﬁ

ac vV a

NTLUIUNTSHANUILULENS 1IIYa8nTIHATNIEAY LY Fon15anauwuunuanluseau
asTeu Fin1sanalasliesesdauuulalasan 35n1sanalasldiaIasdanuuinagldn 38013

ar L2 d J - ar =1 -l s ;
analaeldinsoamisanasisnsuiin (Attanatho, 2005) lngdisteazsidennail

s

1. Traditional hand pressed method ([{lunsssAsnrsuanuniuugniiluszAuaiusauwuy

2
o - e s

AUAN NISHEAELAYAINN1TU VISR INEaNEN T 1 YA LAY TN e LTliAY 24 F3lus

asAvsenauluuingii Usspaueieisiu 1 Wifuwasdusg dinsiiasgnuiniduiaat 24-48

v
3

é 4 v g a $ 2 5 g 5 v 124 o @ v J 1
g2lud elviisunensnensenanduii ndulveanusauuntiiuus wiiwe la
AINUTULAEIINIINTEY 1aLd8va338n1stiAe Wunisuaalussaumdanisedauuindn vinlv

nsmIvANAMA R uLEns 1 s auetu Uuldldean

» o k% J J = g s v n:ié) 14 5 as
2. Centrifuge process \uniskaalaglyiaiaamiss nnikdauaiuazninIsiazlainy
v o a o P Vel w I
UgNI1TilAuAMEININTS Traditional hand pressed method tHasanlsiiinsliaiuiou
unuiuludunoUYDINITHEN MIHANBUAUIINAITUININSIWIBIRBLENYB LT AN

aaﬂmn‘ﬁ'uﬁ'lﬁuﬁ]ulﬁﬁ'u*umﬁ’lﬁuaE“J'ﬁ'fm'uu Taidureisliae fAliinege Weaandealdy

CNDa,

iATRIMIBITaiiTmume Milinsanalaeldiasesnigainazldlumsadimuiiuueninuign

hol)

Tusgaulsanu defvesmsainlagldinioanissdie Unlunzwinuianinlaasiinanin
HIUANSaULAT ALY ULBY (Hutapaed, 2005) 91nn1sAnw1ved Nour, wazang (Nour

et al,, 2009) lnglinTaanisslunisadauniuuzninusgnsnanuilunismisayu
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6,000-12,000 saUABUY warldlian 30-105 W19 UUWUIN AL ILAL AL lUNI ST B

finansUuauveniniugzninuignialdnande Wearumiilunsumisaiudussinlule

Fa '
a

Ysurauvaainiuuenwsuiansiiy lasamnuviavasuiiuueniiiuasuiaziininuline

9

=4 =

gauuail Fawsumdgaasvinliiinainudouainnisimisamu ieguugiiiy Auviaves

u 1 v

s o

dndiuggninazanas drunsdindasasslunsmismyuasinlidnsiidlunsueningu
v a o e = Y w - ] W ' a .

ugwiinTy waiildAe USinauaeddiusens1IuLE Mo MWNAY wazdiwuinnanie (yield)

yaniiunsnINIUIaNaanay-29.5 % lagldaiuidauasialumamis vy 1,200 sau

fouikay 105 WIeLa1eU

3. Direct micro expeller (DME)- fresh dry process (funtsnantintnuznilagldiade iy
wuUAng (serew type press) Insiilonynd il olitumsgeuazauwiaignmgivsyan
50-60 @ 1AngaITua wnuszina 4 Sluamdannsimsudenitetaunmsuiouve
WAt nsuaniadannsoldanudusidandae viaddnin low pressure oil extraction

s 2/

& v g v a g § PR 5 v o val
Taptdansninnldasinududszuan 10-12 1Wasidus valvuniungniintulag

D.

9AUTEN DUV NLUNIINANLAUTD I LANENS VT T U 10 WasiEusvo1diulEns 1IN
nanle LﬁEnNﬁqlﬂﬁﬁ'lﬁuLLazL‘hLwn%’uue’haw’lﬁmm%’awﬁaﬁﬁmﬂ%mmmmiuﬁmﬁaaq
STULLIANLTADNITANEUIIN 1 A59 Useaan 1.5 9208 wazddszansnmlunisana

(extraction efficiency; OEE) 47AA37 85 Waslgua

a v J - aal L2 v 4' a o el s § 7 ﬁ‘
4 msananipsaslalansan A3nsanalasldiaiessnuuulalasdnnazisnsanalasldipias

o - v U oa o w a a a P v a @ o
ARUUNGI AU UATRIUHISANATVIUNTINGALTIZINT L‘U’ENVIﬂﬂENﬂQTQ'ULﬂU']ﬂULﬂ‘iENﬁ'eJ

[
1 v l{du = ol o J’

fiisiAAeutIwn Inetunaulunisanaiiuusnimuigysiinei As Uilesswinanld
auwiagaungilitiu 50 sermwealdea \Juszezinan 30-45 uii dwuduiudng uds
s o v a4 o a v v a 8 & o o w v
Ulltumeiaiesdunuulalasin arlauifueninuignsesnyn santuihiuizwin
a & v o o vy o v o % o v
Uignsiunses ualdlunrvuzndicUn asnsly 1 ddanilvnasznau wasdiinsiuuzni
vigvsianizuiulag uinsesdna vl sgladaiuseni1auignsuuuivigu (cold
° d IS
pressed) thluussasluraniiela (Hutapaed, 2005)

“
o @ bl

5. msatameisnswin 1uiBnsadainliutswinuiansnie azann wasawusiniawin
WlasnrsAutdinsiatnuauswiunafuuiainsunielu 24 $2lus 38nsuinildalde
wenuauduluitunens adisfuurwinlulaaudusen leedunisivauseau

annsalannuueeniule waglamhiuniinunwd
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n1sananagisnisudin fvunsudsiiae Untdeuzninyaldlunvayily Wudigu
guuil 50 ssmngal@eaadly 1ddnsrdveiienswinyadatiguwingu 1 de 1 du

INTuUAULINEALUNZaL WAl v1IU wSe azunssalansadanInuzninaly lae

nnuewimamnsmihlulivstlovdedrduld wu vinde wieldiduemsdad usiu 1

14
as

unginauldluninluannglisama lagldluvanlvanionwusdug nivssgs laeliveu
vuresniiviisnananuaadszuan 2 17 Uavnuialvameianaiadn lovniaensialv
wuu udamaiald 36-48 Talus wulvinfieylugs nianusssuwiiasialilysAutandieen

NUTUVd19Ina9Rel) 36-48 HlualastingRazuenasnidu 2 daufsuRiuLZ W19y

'
i =l 1

s 1w A:’ =3 " v 1 g as v s ’5’
AgnIgNIUUU %ﬂﬂTQWUﬂWﬂﬂ%WUUBEjﬂ')U AIUNYATINANITUTIUINUUENININUUIL

P ©

v
u

< 1 1 A:; o i = o o g at d 1
Wunanngii lasdiuadadiviuuuinigande Ul Yunsuganisdiiivlznifnnassey
puviieneanany lagldasenswiansguiednuy uardansld 2-3 Ju iweluanaznou vin
nainsed@ruminiulay avssaslunisusiivuamsswiniideUa Jadmasatiutiau

v a v v 2 = s W 5w v ve o
uzn3Usavslaununlullngbidenamunan nmsanadiiuusninisiagladnidean

Ysgul 15-20 Wesuswenimindletgninitiunana (Hutapaed, 2005)

Jagtuiinrsiniiusgndnuignsunldysslosinarsdg wWu duemas dnas
vldidudiunasluemns funedien fnsiuvindunansuailaduihgeianie i
vagara e adueuih Taduduuan waziaandy Judu uonanil guiinsdanldadauan
soaanauUn willi g tuiaiunsniuianslasuadeseg s suanelunisiun
MNANA N3]

HEAHMINUIFIRINT (Klinsunthorn et al., 2001)

a v 1

e wa | Ve a  w € o [ v v
d1IVIUANANUATY glvtrmlunanfusviseiavtiuuseanidu 4 nau Loiun

o

v
VI v v

1) a518nd (bleaching agents) eenguatugivuunIsaduilnd duszansnmesly
n3vinliEae W lalasailuu (hydroguinone) lalutuulau(monobenzone) wazuson

wenluLile (ammoniated mercury) (Agorku et al., 2016; Ekpunobi et al., 2014)

° va s c Lo o v = ' ¢ o
2) a13vinluiiauna (whitening agents) aanqwawawmum':?a'imﬁma U 913YAU
(arbutin) n3alan (kojic acid) wazdnluduuniiouneanastineoaiwn (magnesium

ascorbyl phosphate) FulluarsiiianissemesiAeinaznatiufesties (Sarkar et al., 2013)

3) a1sunAquia (covering agents) WuansnfiauauUiiuuauazgrsliiav1viud

widleaveondninafuliiinayiliaiadu Felvmideulasanle (titanium dioxide) Wy
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msﬁﬁﬂa:ﬁw%quqqﬂ duasduiild wu Sadeanles (zinc oxide) viady (talcum) Jasiv
Fulumsa (bismuth subnitrate) wazAiladu (kaolin) (Latha et al.,, 2013; Smijs and Pavel,

2011)

4) arsiitenanwaaia (Alpha Hydroxy Acids, AHAS) minémﬁiﬂﬁ‘ﬁmammm%’w
Sindlnunss LLG]"U"JF_ILildﬂ’]iiﬂf}ﬂﬂﬂﬂﬂﬂdﬁ?‘fhﬂﬂﬂﬂﬁﬂiﬂ ﬁﬂﬁ@mﬁu LﬂuﬂimmalﬁﬁﬁaQWm
535UYR WU nIAYAIN (citric acid) @naaINALLASHEUN NSAWWEAN (malic acid) @7aa1n
wetilla nanlnalaan. (slycolicracid) @nmaIndss) waznsnyiisvasn (tartaric acid) afnann

94U (Babilas et al., 2012; Tang and Yang, 2018)

' i = =3 as ¢ o =y U ﬂ' =y v A < U o e
navarstaslir v lundasusiuigiivimiesiunnngane nana1sviiliiaun

4 5

Faannsadudaouleinlsawa (tyrosinase inhibitor) TﬂEJLaulmﬂiﬂznsxﬁuﬁﬂﬁﬁmwam
wamgniuawaliiAe fh nsz wazaaengi lunisUssiivansiiiauandRfunsaiis
dind (depicmenting effect) sinvinlunaseannassnouiivgmaasunaiinluauied i
Usvansamuazanuasnde (Son and Heo, 2013) a1sdudaaulasiinlsdiua Lawa lalas
Ailuu Biluwuloy warUsonuealails answahiduszansnmgslunisansindudneliiAn

L = o v 2/ L 1 o o @ 5 - o
At LAY 7 TUUSY NsznsadIsTsaalisenimiulylugunanlueiosdien aeuided

]
a

mMsfnALMasaARInAYTusIsNe R Adauaiuisalumsdudeuluiinlsduatazing
nadA s uiaanmawni liu 813 YU a15ainIINLUILURS (bearberry) nanladnidu
o v & - a &/ 5 : 9 v
d13Aa319910@9 57 Aspergillus oryzae alalsd (licorice) @15@nNna 1N LIoMNA WUAY
(Couteau and Coiffard, 2016; Pillaiyar et al., 2017; Zolghadri et al., 2019) 37 9IUNT

@l

Fnnauanatsszve ialvinanieuniisnnias

a ad a = o 2 L3 (3 = a
yuaunsRANEin N UaAIvTY aSeaangadiuailules (melanocyte) Faadey
a o =4 - « o " e « ¢
91nfiadainas (neural crest) luszoviduuilavesuywd laadwmisniiwadwaluleys
UDNNUINAURIMIY Uy uagamulaniueielseiy) 19331907 laun Lioyn1tune
5884 (choroid) nuluusmABAGY (cochlea) uasianusEUUUsEa ™ (leptomeniges)
(Bolognia and Orlow, 2018)

meulugadwailules nszuiunisudadingd (melanogenesis) tintunislugauailu
a3 (melanosome) Failansdafufe L-tyrosine Fsaziuasuiiu L-dihydroxyphenylalanine

(L-DOPA) Taatoulesilnlsdiua (tyrosinase) warwasusnaduiu L-DOPAquinone 34
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w&§a9ntiu L-DOPAquinone anansadsuiduidindlaaeszunuu fie pheomelanin faild
Wao1/und way eumelanin Aludunimaidy fanw 3
o N,
Tyrosine

Iylosinm—-—lo

Dopaqumne
teine
ﬁ;_.
mf’ ‘%‘}m‘“’“’

5.S-Cysteinyldopa 2,S-Cysteinyldopa

I\/ Dopa Dopaquinone

Dopachmme co w + -:;,_ray
Ty'.pz_’N &) & s

CD-quinones

- ] N
5.6-Dihydroxyindole 5 ,6-Dihydroxyindole + B’f’
-Carboxyllc acid 1.4-Benzothiazine
Intermediates
Tyrw (0)
“Iyrosinase

56lndole-Q|.mone
56lndob-Qu1mno-

.
2-Carboxylic acid ta =

2N 3 FiAsiEmaniiy

fan (Mutagenetix, 2008)

ANTHUT

U J 5 - 1 1 -=
WU NLI‘UWQLﬁUﬂW’WﬂWU“LﬁﬂQ‘luLWﬂ'U']EJI.LE\"LWFW?IUQ ﬂ?u‘LMﬂJWU‘LULWﬂﬁ’] g nA

-l

I#arnnatgaunn annganiusnssuduatvaiinulosiign Snstadailtavesuiil
ANANATYIINAIE LTU 8O3 LUUINAT Y mqﬁqﬁu AMULATEA NISLT87 WU 815NEN
Tsauzisa lsmene wu lseeauead wingla (systemic lupus erythematosus) Tsadasuy
niefsve lsantaneulnsesd lsadfda usee1ainainnisviny (Wudu

(Wongpiyarattanakul, 2000) @1 1n15uuslunarisuuduivgiiannnainassiuunay
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n3suiLg lapanunsalsendn nusaInNNTsiuglunarig (androgenic alopecia %38 male
pattern baldness) sa1snsadgnealdnisiugnssy lagealaiunssuiugainwensow
Ayrenlasunssuiugiananviissavsesluulalalasvalvawmelsu (dihydrotestosterone,
DHT) fintladsweifing ¥y iinainnisvirnuinuniiudniveseuledlividanidnma (5-
alpha reductase) MiUasumalnainalsu (testosterone) iWulnlalasinalnawelsu laod
IalalaswmalnawelsuazlUiuiuiwads 50 dun Nl AEeRNgNEEUEINTL UILNTAT LA UL
a o @ v w o v & | Y a a Al 3 o M vas
Und v Ildununassuusn ugunuidusunsa sl Svuinianassess waswinlulaiunis

o = o | v < ’ 3
auainwiwanzauashllgnnedsvealunan (McElwee and Sinclair, 2008)

sasluuwidlnavelsulumene nanonsumadudnlranagunsaiuaindeamsnn
10 Iesgasluumalvamnslsuansyaeismeruvasaidon doesTuumdlnamelsuiile
S08ay 3 ﬁmmsmqmaanmmnmﬁwaamﬁam"il"]gjLsajaémﬂww?iu%nmuﬁaﬁwz CREY
wWasuwiusesluulalalnsmalnawmelsudsoulsilnisanisnma usnm sebaceous
gland; outer root sheath uag papilla wasaantvugesaulalslasinalnamelsuasdus:
androgen receptor uauingllaadioalunszqul DNA @379 mRNA Aduas g sRuTivia

AuLdURY (Khan, 2015) Fenan 4

97% of Testosterone ;

is bound to large g R
proteins preventing it - DNA
from leaving the

" o : 7
‘ ™Y DHT4AR 4 \

Hair damaging ‘
proteins (HDP) ® e
reduce hair life ®

Fibrous root sheath
e |nner root sheath
Outer root sheath
3% of Testosterone treous/glassy layer
is free 1o leave the
blood vessel.
Wound healing cells

Matrix
- Papilla

Stalk

. . - Blood vessels

a4 sesluulalaleswalnawelsulunidafsey

fiun (Khan, 2015)



EZBLLEEERT

AR

——
=
L]
o

E00TOSETLS STsay

138STP

Ta3el

t"‘ uc s

TADBI

:bas / 60:8E€:PT Z9GZTISE

sZ

17

Yaanidu (arthritis)

a A @ v = - @ & ﬂ;‘ L v E!’ 1} v a
Jasnaudunneniinsdnauresienieauiaunfiietuiute Fazdmaliiin
on3Uande Tauln Teuls wisenduaassaunute awnsanulanunniy dalwgwuluy

Joglvg aunaveinmzuenaNeIIRNTULAT tmiindAuAInI g uLayInYIn vesAy

'
o a =

Tufsesniligduiifinandsulmsnnietes Sadulledudyiiiuanudosionaiiong
Jodnavuniu desniaviivaresunuuiiwuiniigade deidea (osteoarthritis) uazdo
Sniaugsinees (theumatoid arthritis) dadesiinainnisativsestiose nisinidoiive
Mo LLazmqﬁmn“z’Tu dIDENAUTINBEALANIINAIZNIF 1 UNILTBINULEY ueNINGis
Tsadesntauaun wiu Jeazifiniiu (psoriatic arthritis) 1119 (gout) dRad. (still's disease)
wazleawsas Wusu lngn13dnyjaiuiinisanninuiiulin 8anisuasl wasiii
maasalunsindsulmuesie lasnnstdyr viemsriialunsdinldeililine Taewly
TunisussmionsUrauaysniavvestesnibungueidunissniausiiaililiaisess (Non-
Steroidal Anti-inflammatory Drugs, NSAIDs) kazean1slifisusvasdinudauluafa iia
mssgAIBLAanboynsyn eI ARUNE N TY NIz e w13 (Drini, 2017) Aatiunasly
nufasiuumasusnluzUtuuaiiviana Sullumadenvilsisinnasadouarlasu
Aty luteguu TunsdeanavannsansianueulagiumindiuvialalusRiua (matrix
metallopro-teinases, MMPs) findtaonuiainisaanatesiin uasiamiiiig sslusauiiy
daudndeydviu extracellular matrix wasialiianensanmuatsuuuluaunar daiies
lagvniivTanasnnazvitlvinszgnesuuinadioneidowis uagvilmiannzdedni@uniaumn
Tnowyiaz MMP-9 faiutaulmirtiadfsgninanldifudned (biomarken) nmvdniaurasio

(Chia et al., 2008)

wnsndvialalusiue

oulgtiwnsnduialalusfiua (matrix metalloproteinase; MMP) L utoulai
odivavaeudinzdilusaugniavinnu eglungu endopeptidase Usznaumeiauluilusi-

WweunnIn 20 ile @nsasuunseniiunguges 5 nqu Ao

1. taulwa MMPs ndu collagenase (Visse and Nagase, 2003)
wuleilunquilviwiiiae extracellular matrix d@auiilu collagen type |, Il waz Ii
37u913 soluble proteins winn149 fegreulesl laun toulyd MMP-1, MMP-8 way MMP-

13 1 Jusu
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2. taulesl MMPs ngy stromelysin (Pei et al., 1994)
wulmilunguiiazsin substrate d@wuiiu sespins lad fmegraaulasd lown oulesl

MMP-3, MMP-10 was MMP-11 llusu

3. 1aulwsl MMPs ngy furin-activated MMPs
wulgsilunguiiidunuaaadnwiziniiauiaa catalytic site 38031 furin

cleavage matvaulel laun touled MMP-11, MMP=21 uag MMP-28

4. toulwyl MMPs ngar celatinase

Laulﬁﬁlunfjuﬁﬁwﬁ'nﬂumiﬁm extracellular matrix @aufliiu gelatinase Juwdn
wulosflunaui tHun wulesl MMP-2 waz MMP-9 Tagvimrihilunasgesuazdadauliana
989 extracellular matrix L9u laminin, aggrecan, collagen sun IV, V uag X gnLiu
collaganaiin |, Il uas Il Mlamizioulssi MMP-2 awsodasuassialé vty (Pattérson et
al.,, 2001)

5; wulssl MMPs ﬂfi:u Matrilysins
LY ] & 1 ; v i L4 i L3
srageuladinguil labn oulest MMP-7 was MMP-26 laewuin taulesl MMP-7
0Na31997n epithelial cells duaulul MMP-26 wulalugaduni (U endometrium way

TuwaduziSeviin carcinoma U9%1in (Marchenko et al., 2004)

ANziiinstdpnvesnsegndeu axiansEUIUMsAANUIINNIINTTUINNTAS 1 1R
nistAnansdesnavnasieulullunisdemiionszand aq winnitnd wu IL-1 beta way
TNF-alpha amnsonsyduliwadnavgnesundniouleiluntsviaeiiionssgnaouy
wulasim3nunialalusiwa uazsiaulsitenniuauua s liinnnsidesuasnsygneeuin
# Tunsyvaunisaanevasilonsvandau IL-1 beta 99nsyduNITITILYDLUTHY NF-KB
nanoulmiuminualalusfiua Fazdesdarsdiudssnaunming un collagen fibres
waz aggrecan awlunsguaunsdniauvastase (inn IL-1 beta nIeau NF-KB liianis
Snaun1uniy cyclooxygenase-2 way Bndauniie IL-1 beta wax bradykinin nsTAY
arachidonic acid Wwdanseaniunauiud 2 (PGE,) fidsdaaliiAnandutan (am 5)

(Wieland et al., 2005)



€Z8lLEEERT

gz :bos / 60:8€:%T Z9YSZITGZ ‘ADSI / UOTIBIISSSTP £00T0SETLS STSaYLT NLKW IHI."'"““I

19

Normal  Osteoarthritis

v 'wm dispersed system) 3
ﬁ nelu wayd
i3 2 1) ﬂTm fr

a

= o l‘d o 1 @ e dy
BUATU tﬂuszvuwuaamgmﬂaqﬂmu MU

1. ¥gn1nntelu (dispersed phase 38 internal phase 38 discontinuous phase) A®

el s -l o d‘ s ] [ A
?ﬂﬂ'iﬁﬁlﬂﬂiz'ﬂ'lﬂﬂ'l‘luaﬂ'lﬂﬂﬂﬁMUQ nsrAemstlineLiie
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2. 3gn1anvuen (dispersed medium 138 external phase #3® continuous phase) Ag

o o & a N va  w o w i
smduimnarsiluanignianilansearedie

a v W ] a [ v '
8fladu anunsauvsesnilu 2 I9na laun

Ltmum‘iauns.,mﬂm

%>

1. '3'{]mﬂﬁ“| (water phase of emulsion

Mluigairunlilatiis niiesegrased

%iqag,

acaua ragac ~,

ethyl aben“gd,lum be
.,

i
|
UH

__ :r‘ ‘f‘.)“l L f‘
!‘“-‘"‘1 els]

ions 14U gel

coarse dispersions LU suspension, emulsion,

ointment, aerosol, suppository

(Leelapornpisid, 1997)
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N15IMUNTUAVDIBNATU D193 laviateanuny fatl

nswlriinvesddadunuriinvesveanariiluignianislu wasignianisuen

wusaanlau 2 wie Ae

'
ar

1. PRUIUTUTadiTatu (conventional emulsions) Bifatuialy wuadu 2 Uszunm As

@

1.1) dslatuvtinurtiulut (oil in water emulsions: QW emulsions)

s o

“a J : ol o :; a & =i 1 %3
sifadutintiiiiuluignaly daduingniauen Jsfiammiisavuszwusiay
v a v v 2 da a @ € | o ) a
NILAINIELIYN a']\iaaﬂlﬁ\ﬂu Lﬂuﬂuﬂuﬁqﬂ'{UNaﬁﬂliﬂ3@55'\373 LY AU LLﬂ%‘Iﬁ’UUW"IN?
(body cream and body lotion) A3uv MUY (vanishing cream)«A 3nAULAA (sun screen
cream) (Tunu
w2hadatuyinuntuiinggu (water in il emulsion: W/O emulsions)
o e as a :d :) as :’ s e a a @ o d" v - s (3
siaduriadiinluignialu diliuduigniauen wudlaturieduaslundnne
\P309d1979 LU ASHAT1IMIT (cleansing cream) ATLVIINANIAY (night cream) ASHUIANLA

£
W LU |

[ 2/ o [ 17 2/ H o [~ aa 3/
(massage cream) Wusnu dlaturtiniAsutIivuer uskara1a1oonsn Iutuntouly

oy
2. dvatuLtau (multiple emulsions)

awv w odao v 9 "ot ] a v av u a -t
Lﬂua!Jﬁ‘UUVllJ']Qﬂ’lﬂﬂ’lEﬂU‘UﬂUﬂUi]g N l.'lj‘lﬂ.lEN'L‘l./Ta'J Aartinny Diatuldieteumall

annsandunanailiudiatusisunls annsoulssiadudedomdu 2 Ussian fe
2.1) water in oil in water emulsions (W/O/W emulsion)
it svuuiiiinisnszateiues W/O lu water phase
2.2) oil in water in oil emulsions (O/W/O emulsion)
fia ssuuiidnisnszaemues O/W T oil phase wu cold cream
3. lulasddatu (microemulsions)

Wudladunilvuseyniaverignianisludnuin Uszana 0.01-0.075 luaseu Tl
Vv | ot o P o = v L i = Vs -
Atauni1 nilsludussmiuenmedunasiuaadiula (visible light) Felddniuvionszansuas
waseanunsansarule vbiidnvauslusuas sedliviunenayniaves Jgnianielu i

anwazAaiy True solution
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nMsuUIrnvediiatuniuaumils wisesnlaidu 2 wila As
1. Tagu (lotion)

Wudlatuniiaumiam (wad) waziiignianisusnludiuiuies 7g-nanielu
finlsiiiu 35 % laduenadunaviia O/W way W/O \usduuuinuinniianlundnsdiueiniio
a v da a v v o & 1 o o v Vs

lnoiawzimilsnivinanin wsgmuaguyubivueswug gadus anudnauie uay
v ° v 1 s a LY as -1 ar a = v v '
aaheenleing wulatunifia ledudeaduuaiwes.  Juau lagustn W/O finaslavis wall
' Vs a o o [ i a ' s ar a oda
Aoyla TuAMTEN LD InnnleY el Igzdnnuesnuzin Wwulatudesiuuawaavilnnil
e ot g v d‘ ar :y L2 a' < - 0 s :;
AnududRnuia Iudu Faladuilonaldansiivaiumila (thickeningagent) Tuinniai

d v dy v 1 as v
wWalvimdlaTuls LLﬂUQﬂ\'IL'T_JU‘UEN mmﬁ‘lualm

2. @33 (cream)

o o P

Wudiiaduniaumings @nwaziwde) ssddudsznovyesaiinanlouds
(waxes) Wavluiiy (fatty acid w3 fatty alcohol) Favatfisinnamila LLaxLﬁ'aﬁ?uﬁwauag:
dutiasty (oils) Tuigaiaindiu a3uiivieslin O/W way W/O afuilanuvilauinnialadu
msziiviinaipnanslugendy ReUssanm 35-75% wdauraaviladidenisiasiinasly
anssiianiiondsl (bodying or stiffening agent) wWulvsiuuazlouds venaniinsdivesndsiin
O/W a9iinsldansifisimuniingandie (du acacia, veesum, methylcellulose Wusiu @

NIRRT T AN

at

g o W o W ¥
asAUsEnauug U lugnsaluaiatu (Krasantisuk and Runnarong, 2006)

« & o W = e w da w Var e a2 i i
anIaLenasnUsznaunug 1y lugasisusdatundainlgnuimidadudanlvg

v v'es
Auntifivesaslugnladail

1. anslinniju@uia (moisturizer) vineiis
- ansvldtasiunousava e aiami
- ansivin i Andleu wazseuny!
- ansfannsninUinaniuaRa
- ansivi iRy

a13liAUGNAURITA @mnsaiiudnaniludu stratum cormneum vuRImMTA waz

v '
o o

Sneniadutuliussesiiaineaunls auatuisodsunyas stratum corneum 19l

anwanjilsuliui lelaseasnessuusuiionduanilunin 6
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Epidermis:
Stratum corneum
Stratum lucidum
Stratum granulosum Swest dict
Stratum spinosum
Stratum
Nerve
N - ry
®
® u ;
s [ ]
B4 ) ¢
s [ ’i}{ .“'_“' »
; | .,UU’fum '
'truth 2531’3) //
B9 wﬁmmwmp
: in u
p HON
&
ANYY t
1) @7 USinaufinemsng
A i water content U3 :
1o vV oa | 1o . o Ve X
2) livihliiAm superh N AN Aaansolunsidu barrier vinlifalie

18 D1NANITUNY
3) Uszavanm Limstufunswdsuwlaseduinden
a) ildvos videasiiase limsvinlsi stratum comeurn Wusunsne
5) laivihlviszansiAoans alinnIsun

6) TANUAWIA



€281 LEEEBT

s JEMRHATONERY

nr

LT

TAD®I / UOTJIRIIISSTP fO0TO0SETLS STSaY,

:bes / 60:8€:¥%T Z9STTISZ

GC

24

Emollient wiinsi139 (Krasantisuk and Runnarong, 2006)
- Lanolin and derivatives

1) Lanolin T4lun3esdrons ﬁﬁ‘faamﬂﬁLﬁmmwmiu%uﬂmzﬁﬂﬁ Epidermis nauAu
dan wund Laidudniamiis Lanolin Wudiasssuunid Ustneuse ester 41 higher fatty
acid Aslsiavanei amnsoduiililudes uaslimmmitiuuniios esduduild L)
{fiu 5 % dufin 5% Havtiesgdninuasue

2) Derivatives 103 (anolin fis dunaMTFLFBUYe: Lanolin ester viluzuuuusiag
fu elifiguautinnitssseh Ao gutuinnni wisadeninagaefigamgiisni

v w o ' v ' a v v
u hydrocabon annsaldluanuutunginii lilaazainnaa wagiiamsunlatsy

- Sterols loun cholesterol uananasinimaguiu dildann1sssameiAdetama, etho-

xytated cholesterol finnsavaisun wag alcohol #nia cholesterol Fsilguleiian

- Phospholipids tduasusznaudedauiiazaisluluiiu Yssnause fatty acid, alyce-
0L nitrogenous base uax phosphoric acid ansiimuldluwadvesdsiidin loun Lecithin
Taluaaudutulsiiiu 1-2%

= Hydrocarbon leln petrolatum, mineral oil, paraffin, wax uaz ozokerite wax-un
AauAamresiuatsgadnil dmsu mineral oil Liaslilunuidudugawsazwudvili

” L v & XY ' 2 =
epidermis vasyITIvwITULASlinuTids luay

'
o e

= Fatty acidsUuasddnluniy warlatumiin fideuunnde stearic acid 'lﬁm’m'tju"gu
Taowbuilduunsg Unequiiavdawasdanialiluliana Welimmmutuudfiands d1seinans
Suiiitavzwiay i duiy aduduildie 1-20% wdusruniiadise s oleic acid
THidlosansusznieun wilidouldunn (desnmiiufiuie demndeman oleic acid 14
polysaturated ¢ ipann1sivsiuitu

- Fatty alcohol t9u cetyl waz stearyl alcohol 15la@3n tauryl wag myristyl Taiiae
wlAniiaunquiiadaliaaniguiui 1 cetyl uay stearyl alcohol sauitu wialwiign
wapuwaIas finldetvay 0.2%

- Fatty acid ester lauwn butyl stearate, isopropyl myristate finauniladi dou

Avdaduiauune iy liwdlonvueswur Anududunldde 2-20%
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2. Barrier agents (protective agents) iuans#ildtioanunisuivasiianis barrier Tu cream
%30 lotion MMEIUYE 2 UsslnviAe water repellant wag oil repellant a157Ju Barrier

agent Toun petrolatum, ozokerite wax, beeswax, paraffin wax, stearic acid, silicone

3. Humectants \uansfinruauauduvesnsuniolatu wazanugurestiivils lagannis

H & v r.”i’ =l o v o 1 174 1 as
spng el wavdzgaamduluainiadunliluliensy avvinlviaduliuis liinasld
Humectants luATITNTUEUNTIZILAAAIINTUINAINTLIONIT Y IVLAAKARTITIU Y

ANLUSTEIR

aa 1/ ¥ N e'jr =Y
ansnties 9ty humectants Laun slycerol, propylene clycols sorbitol Msautin
({Wu polyhydric alcohol arafutiminlulanalazniiszing lag propylene glycol i
umninliiianany nsssinega glycerol aglusviudaunany uay sorbitol diuandnlananaas

AIwmTings wazliszme

Humectants 51&‘] lawn polyoxyethylene sorbitols, sodium lactate, mannitol,
polyoxyethylene glycols wag glucose

v
fodad o ar

4. Thickeners and film formers loiun Indwasnzivminluana fipuauuaduilay Unagu
il sy wazinainudu uenainivitlipsuiiilatu sinw3sueaglusyu solution was

dispersions luihneuthlunauiuenaus uualu 2 Useam fAs

4.1) @1359N55351817 Nlduan lawA tragacanth, algin, cellulosederivative, veegum,
gum
a2) ansiildiannisdanangs sswiannniiiléainssausni 1iun carbopol, polyvinyl

pyrollidone (P.V.P)

¥ 0 oa e 3 ) 0 as Vas ‘; g s ¥ @ e’f
5. mvayavu (emulsifiers) LU'uaﬁmﬂajlummauumu'lmgmﬂmLtazmnmmmuma
= s @ 0 @ e o 1 1 -i ’n’ B . [l A 1
Wiy Aindsadulsynaunie 2 @ A d@unvaudn (hydrophilic group) wavaiuiilsl
:l’ . ar o & W ar 4“: - al d{‘ s = o
49Ul (hydrophobic group) Avirdiaduytuulelundniumiiazesdianife a15anuLsafin

L= ar ag ar B YV o aw o o v’u’ ar ‘n’ a v o a
ﬂ’J']lJE’{’]EN’IIJ‘US\‘lﬂ'iﬁJLLﬁSIﬁ'UU ﬂunumﬂaanhmmaua'uu nazlviurAvhdudniukasasa

o s

7 uanNiFvnBdatudItIsNIAINAIIIYBINENN LY MsAuauTRvaIq Usems fal

- AALIIAINT (surface tension) YBIEUU

- QNAATUTOUY veRauNIAkATASIdNTIsaLles IiaUsaiun1ssumuemenounA

]
v

$19UszyUsanu (electrical barrier) Mioyn1A MliiAnnsnanAuilaaunAREaUN

o

wilnanula
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- winAuualiiumiu @a1w1s0andnsInITtuiuYemEnayNA LRLAUAIRILA

s o o W a b o4 GJ ar = e o 1 d
mmaua'uuﬁ'lwmmmﬂ'lma Nﬂl'ﬂuﬁ'l'iaﬂu‘idﬂdﬁ’] AU WUNANHUUSAINUN

Wu 3 nqu sl

5.1) @1duniIznIensduasizy (synthetic 138 semisynthetic emulsifying agent)

wussaniilu 4 nax o

colloidal silicon d
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nanlun1siaanl¥aaminduatu (Krasantisuk and Runnarong, 2006)
& a dUd o o aw w Vo 17 < Ve 0 aw o W
ansaalsaRsnlgdudyinadaty  dlwdenlduinine  Asdenlgayindiaduny
nanfunvinla msAiiiedadeniee derelul As
a awv o oy = wa a o  fadw
1) YUAVDIDUATUNNDINTG LLazUigLﬂﬂWiaﬂmaﬁumﬂ@ﬁwamﬂmmwmaﬂﬂ"li

v e v = s 0o a w s as A 1 a = P = n:a'
2) muiinulamaaiivesividdatuiuas sulugns Wwuaisiude a1sunsd ndu
as ey -1 v 1 e Ya o o ar as
wazivindsatudu Wumu laslilinlvsiadulensnievas

il
=

o a € 1 a at 2t o Ll ' 3 e ] J’ ' L4 '
3) uavenandusermuLazanTandlalY wuviliriau gudu Livanuss Ll

YNAIENINEITLYIRAUBININL

o oas ar al as 0 = ar s - e« as 1
4) ANUNLAVIBLATUNADINTT M BTat U damLrslunse seulaty walyl

- < [ L
mmx‘lumsl.m gAY Wunu

a L1 1

5) siifan1swWasuudamiaiiidnd nuresiaalnslan n1siinoendmtunisiie
lglpsla®a wazhinnuandlowiuliluniigmyiish

6) TlinvauAseilonlingn aliAseanaudiisuanisuanltiine oradesldsia
SifaduivinliiAefiduut swswnnnin wieldmyindlatusamiiefiuauasiundsiady e
THiaSoamanuuy homogenizer

a ar a

7) maannsis (a3esdiondunansusilsiusenig Tnsangime wazund

ytialtlndusiinn FedeTinseYed 19t tianulasndslunivepiusy A elPaIne

HamTakaz Auluiie wagnanelviaoug
8) ltlomadluduiudos eawasuaruaense
9) ALEINIIBlUNEAEEN LarA LA lUANTIZANNY

10) 9V sevan

Hydrophilic-Lipophilic Balance (HLB) (Williams, 2007)
auidlatuniluaisanusaiiaiatu luluanavesansiivisduiiveuduavdiuiiveu
uniiuludnsndiunneg du Jadlauaudilunisazarevienszaremluiilaniaiu gninvue

< ' & ¥ v s ' = H o o aa )
iuA1 HLB @9A1 HLB ﬁ‘i]ST’HLUHFW“:IUQUaﬂﬂﬂﬂﬁatﬁ’ﬁm’]‘ﬂaﬂﬂ'ﬁ A199ALIIMNNINIAT HLB
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a1 azarateuilatssunavaedlutidu aiiA1 HLB g9 szazatvuilanunbiasaiouisiu

Wudu A1 HLB 983815 wasUselonuvoiansanusamand wanslumiing 3

A1379 3 UanA1 HLB 999873 wasuselovinislgueansaniisanamin

A1 HLB va9as Usglowunisla
35~ 6.0 fvinasatusiin W/O
7.0-90 ansaelmlen

8.0 -120 sy dlatusts OV
18)0)715.0 A15YIANEL DR
16.0 - 18.0 ansvagvinazany

vilansasmuad HLB agnameaug Tuanld Saldainnisnaass viedmaaan
daulsznauniuedl wasdnstluntagaitesluanauesans (nsduesansanuaimeiatalill
Usq) A1 HLB vesanslfiduiuamalunisidenldivinliatulivnryaniugnsaiiu laeg
1¥aanan HLB vasignindsu TnestalusindinisUssdine HLB vasignanintu uasdanda
viadfadu 1iian HLB windunIelndiAsaiy asvinlildszuudifaduinafaf Gen HLB

method

4 1 5 = i as o = a a ﬂ:

HLB method i Wil suuamvignu winiulunisidenlddvidtaduimmiyay

a wa a Vv = g 5 1 d o i ' a
Tunisdf ThasesamansUsziliunanivugng insreunenssanauIaleagliing sy

wa A ot e a - - v o - 1Y 1 - 1

Aoaulfve @adunnanlaeis Wweinniidadedwnuatewns wu slinlasmanututunes
mviddatu ansndigaminudeii nMsazalgvesin gty nmaviufnseiuren
vidsatu gnmpdildinivanasisnasuan (udu dellsSomandidnswastsnndonmnin
Ypaduatunle
6. a1smude (preservatives) lWuansiudansiaiguivlnveadeqdunid loun uwuaiise e

31 waswabas watsanululvaiesdreuds e arsnudsnlydniuinsadinis iy nn

¥ 2
=& o a

wulwdn (benzoic acid) n3a lafsuiuuleian (sodium benzoate) Fadudinisiaigiaule
wazvi1a1el¥edunid arsnguwisnuy (paraben) Fawrsnuuntouldil 3 via laun

WRANITHUY LBAINITIUL WaEINIRaWITIUL WIS HULeBNOYNEAUTBIaTNLUUNTIUL:
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wWwad (cytostatic activity) 1nnansiigaa (cytocidal activity) Waldifie 9 sangnsniue

lafAuIn udeanguaaudaLuANIeladin wasdisldiuiu 1y wiawisiuu sy

Inshawisuu azesngrdauidauuaisalaniu lnysangusdai@aunsuulndniunsuay

v I
as ar =N

(Soni et al., 2005) Huadlaniusa (phenoxyethanol) aangmadudrauupiilaalas unaan
gronuPasladnie JegUuillsuldasnaimaieaiin woannatiades diuszdnsnimlunis

v
e

VinTegety uazdududenseungulavalviin

v o a : : & a a & = J o =

7. @139 ueBnNTATY (antioxidants) 83aUszneulundnis MielATeId101 U wtn 814il

assalanaufifiseneendiadu ilvaatomiuar/mia Ussdvsnwuasaisuuanas Wuna vin
v oa  w =i as o | oA v o - a a . a @ [ Y]
Tindndmsfigudhwalivbouly Wy dduiu nduasuluandia viainnisuentule ¢
& < as o o a a it o “dd (Y o i < s al as
arstuuasdinavvinliuszansnwananig luselgasnussndietu inetesiu

nafiaUisevinenadudinan lnvansmueandndundalailu 3 nau e

7.1) @35 uaenBaTuLY (true antioxidant) \uas@eazatslutnaiatniy e
Joaunsiuvastusiulidudaniiag 1ad propyl callate, alpha-tocopherols, butylatad
hydroxytoluene (BHT) wax nordihydroguaiaretic (NDGA) 1udu Iﬂ&T'ﬂUﬂdﬁut{I’uﬁuﬁ%Wﬂ
wazvealdniuansaiuuseansanw (synereists) tilodiasransnmuarananadudud
foald

7.2) 13302108 (reducing agents) il sdsazateh 14desiuUinse 10endin fuves
arsasazanuule ldun sodium sulphite, sodium metabisulfite way ascorbic acid lagly

Tupunaingusing wuiu

L3

7.3) a1sld@sudsyansnimniiniueendiedy (antioxidation synergists) 1Uuan3%aiiqns
v - Y Vo v i o o a &M Ve e ot v )
AugenBndutasnin willelyiauiuatsngui 1 wwiaiugnslaasuisiualdansis 2

v @ a w o ° Vv . . . A .
nfquuﬁunu'luwamnmmmaqma'm manuﬁlmun citric acid, phespheric acid, disodium

EDTA ua¥ lecithin 0.05-0.10% (Husu

8. an3usad (coloring agent) Fsenatiudiiasaeh wiediazaeluiiy
9. ansusInau (perfume) 9lFAINFITNYM MM ITNATILN

10. 1599 W

10.1) Healing agent ¥18n52AUNI5IATQYYeY granulation tissue laun allantoin wazyie

(urea)
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10.2) ga3luu (hormone) Frawinauatursalunisguinliluiead laun estrogenic

hormone %4971318aU508LAE18UTUA1IALA

N1SLATEUAISUATY 1B TauLuUUNINaS (beaker method) (Komesmuneeborirak et

al,, 2013)

1. whidnuszneuassusamiiuigmaa uazigmamingu darsfiasa e vieidiilaiuud
uwarvuausauliedlulg e diuarsnazane i dunie danulafudidiua s viuainaiou
Tieglulgatminiu

2. Ay Seunsaasinniea laeliignadaiiuiiouugiivsyanal 7073 otanaailivs uay

dgaahiigauunivsgung 73-75 s nvaldua Milraelnigniauiomngiigan i
[ 5 & 2 v - @ S v v ) i o Y 9
Inmethdiudnilas Weninigmatiaseauiaulaisindy Wielhas ¥gaIAaENAUY
3 = v oo [ = & “l @ @ ' o
IelgamaiilndiAssiusnniian eniuildnestlou wazasdiliuenty

= a

3 waudnnamidessiuiu 8 2 33 Aewmdgatauiadluigaiadadu wievigaiauniuas
Tuigaiaun

Ve o @ 1

1 1 4‘ v OI vV o= ‘J -

4. auNasog1BIlBIBaNIIaI naneIulaBlaty agliiinWes uaziduaIemngi
ot Ll ol IJ ' ' : L 1

40-50 asruwaLTod Jufnansauy flinunidou 19U weanosed AiuvousME d13use

o, V| v [ v
nauw Wagansnude (preservative) lWunu

5. laipasvinlvisTatulfua 10879370157 (WI120719LAANISANAZADUDE 1NTIALS 1 V0ININTG

(Waxes)
svinadatunteulylusisunTy

1. aN89AT1ET IDNIdUATIEH

v

2 a B . »” aHa o
1.1) a198au3eA1HaUsEau (anionic surfactants) a13ngutdaungivrvzidulsvyay
510190 willuiwlawanlelugasuussnu Seldlusduenlgnrsusnvindu warlinuss
anmeiivszyuanlusiniu metnssvindlatulunguil Tain sodium stearate, triethanola-

mine stearate, sodium lauryl sulfate waz sodium dodecyl benzene sulfate \Uusu

b i 1%
1 Y

1.2) @178AKk39AEIUTEIUIN (cationic surfactants) a@1snauiliidiunivisuansusey
v lemsuwiin O/W creams waziiuszansnmiluansdudeladneie snldludisuasun

[ 0 a a ar = n‘l)d v =l = 1 vV o a v = l = s ar 1
Wunsa (pH 3-5) a1svindtatustintiveds Aenslmliniuls szAuiAIneRInds Aot
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aavinddadulunguil laun cetrimide, cetyl pyrinium chloride, benzalkonium chloride

wae cetyl trimethyl ammonium chloride Jusu

1.3) ansanuseiariviaussquinuwazau (amphoteric surfactants) AoasanL IR
yauszquanuavaululianaiiendu iifed Aednaussaneidesiing uanddulddfuans
yausyauanuavausaanslifivsys hifieulflusiiuaie donuludiueiesdensdmsu
N1AIUAE DA ﬁiatj’ldaﬁ‘iﬂfiuﬁ laun betaines, 1,2-diacyl-L-phosphotidylcholine

(lecithin) wag lauryl sulfobetaine \Juny

1.4) ansanus MaRraEaliifivszy (nonionic surfactants) Aeansanusamaianlaiiyszqlu
luiana LwiqzLLaWQﬂqﬂumauﬁww%almﬂuﬁuasgjﬁ’ué'ﬂehumm hydrophilic gart 141 alcohol
n39 ethylene oxide Wwa g lipophilic part 4% u fatty acid, fatty alcohol hagaae 14
hydrecarbon (udiu Fauaandue HLB (hydrophilic-lipophilic balance) #15aaus RN
uansAn HLB g9 aziinmmmaurinnn axlfnduata O/W creams ansiiuania HLB ¢ asld
p3uiin W/O creams ansaussdsinvtatiided Aolidufiudefiamis innsszaieiias
Aavtalsvies Wi iuldiuamaesiin dWaiildiuasitivssuanvioau 14ldfu pH Tutdas
n¥19 Asialuanissssouvieninsould Asuil et Anfuansanussieianauil

Var = o as o e =l et ' v '
I#unsondmiunsisdoudiiuaitanniian arslunguiliun

- @130 48 polyaloxyethers (polyoxyethylene glycol ethers) ivatds A
Finfiisenduiuiuansiudunds parabens Waifiuaisusznauiadouls fegsarsnauil
(Won15fn Brij®) oui PEG-20 cetylether (cetormnacrogol 1000 w3e ceteth-20) wax PEG-3
tridecyl ether (trideceth-3) \Wudu ninldiiuag axldasuiliddn dealdsindu fatty

Y Ad s é’
alcohol a¥laasuniinnu AN TY

- @)15nau polyalkoxyesters (polyoxyethylene glycol esters)nastinansnay fatty
alcohol viliaguilésiamasiuIndy fegrvansnguil (@an1ad Myr® léun PEG-40

stearate Way hydrogenated PEG-40 castor oil 1Uumu

- ananau polysorbates figoN19n13A1I1 Tween® fivarswinduagiuiiuiumy
oxyethylene 1% u polyoxythylene sorbitan monostearate (polysorbate 60), polyoxy-
thylene sorbitan monooleate (polysorbate 80) Jusy ﬁﬂ’nwﬁauﬁw Mlnlansugin
O/W creams lep3ufifianunia nuseniswisuulas pH uavarsdidalnslad dould

sfvasyihdiatungy soritan ester Wiealular1 HLB Aishiusiasnis
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- 813044 sorbitan esters SauautAveuluiu ilildaTuwiin W/O creams 3wl
Fianunsiia nusien1swdsuuas pH wazansdidelnslas fethavesarsnauil @en1sén
Span®) lawn sorbitane monostearate (Span 60) Wag sorbitane monooleate (Span 80)
Wusu
2. ansnssand hirestusldifuasvhdiadu WessniiaauuwUsUusussinsunisuda
a9 uarliionnaiiulnveadiondunid Medrwaitdludlagtiu 6 beeswax, lanolin,

i @ v
acacia Wuny
nanluni1si@onn1919sadu AefnIss T UL TUNELASAISIZAELADY WA 3l

v v =l al o & as ar o Aﬂl v 1 ﬂ‘j ] as o a o s
1. Mlvivasy"n AzARvGansivindladustianiulseniulaviniu W snvnadatuaIngs -
Y16 (natural emulsifying agent), semisynthetic derivatives 191 polysaccharides, glycol

esters, cellulose ethers, sorbitan esters, polysorbates

2pnonionic types JzsrAruiABslaiduiwiasnianin anionic Wag cationic Falan iy
nérflonic surfactants azidemdusvidadudmsusiaduliniuialy 1314 ionic finanm
Wudugaiulusglussaneidesszuunafuenaingrsitusszune (axative effect) wag
M3kt cationic surfactants 4ziufivniIwan anionic kag nonionic Jeldteulalusiiu

SN TN 18UBN NTTETEABLARIA

3-anionic alkaline soaps W3 pH gehimznazilunssandueim mszazviludans

WAN Uag3ans¥AIBADa

o s @ o a v o aa = ; 1 ‘ r
q. mwzumﬁﬂmﬂﬁanmmauawwummLfluwwmqm Wi lecithin, potysorbate 80,
methyleellulose, gelatin, serum albumin

= “a

nsuszdiuaanIneiatu (Klinsunthorn et al., 2001)

=1

z ﬂ. v - ar J - o 1} A LY ‘ﬂl =
fnsneasudutunau Waliedaduindnsaniasavinaunesusu wazitone

1@ AsHTURBUNSNAABUAIL

1. mavadauluiesujifinig (laboratory test) ilumsUssiiunatuiu lasn1smsasasy
AANTRAY voswAnfus Tndunasiinasgumaiisalivieli Snsmaaeudail

1.1) asvdiessimanil emuiinasenddey ansfiuym [Wusu

1.2) nsvadauAmANUANIINIEN WAL 1Y A2umia pH n1slua

1.3) MavadauAuaNUANINIEA W LWUNSHENTUNIeANAZNBY
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1.4) MINTINIATITIN1R8T Y INe

1.5) Manadeumulszamduda wu & ndu anudisuveniiondu migeduiisldniuy
Antlusu
2. MSVAABUANAINAIUNTTITVaINEAS Y (performance test) 1UUN15M52980U7

nindunuulinanisldniugadssasavsaki lnamsldenaiainsnaasslindadu a1l

o &

mauﬁwmm‘iuuwaaumummnmwmﬂ'uﬁﬁmwu U AULAUDT AU mi@m%uua:mi

Y = o e g v v N o
NITANYNIVBIAIL ﬂ'TmWﬂI'iI.LUﬁ nau WUy wardundseiiukg

3. MINAFDUNAAB319NE (physiological test) WunIsuadeuInLaniue dnaldovieiiu

dunsIesosaniendelyl 1y viliiAan1sul viessatufamiela leen v patch test
v & a o e o o o et N Y e A w = o

msnadauludetiludsdrdhaisidads mzaninlindnsadu laglanizarsanuseiadi

el uaestin o9y mAasuns e nas1anIele

4 MSNAED UM UAIINAIEN INYDIDTATY (stability test) (TuBad1dy Nnawinismaaay

fala

twsnskdnSausindiilandnaitlni anowdaniniuliuimug wisegluiswnaansutsiionly
913gnnsznunszioulaeUadenneg 1wy aamni n1svuds was W vilvinand mntulal
Wuiigensu viiensinrnusiianeduilan UnfinTspuananiuniiuasan musmands in
fimsiundndualivuitigumgiives iedidannzgfionaniudsuniugania Jaslsy

[ oy et i o ' ' o 1 = = ' P t 4
natunnluliaesyd lvldagaindeniseendmuny 31in19naaoukUULs DA

Il
=t s

sroznatlunmeaeuisitu lnontsadnaaunisalasuwuy lemanssatuaydatesaly
WY NTIMAABUAI AN EaRaMAT A LAAN N33 [Wudu

AosadAvn e LaATiTesBTatuiipasdinUs sy diseil

1) AnuviiauazanauUinislva

2) YWIAUAENTINTTAILVUIAYBIBUNIA

3) m'sqtgLﬁa'tfmazaﬁismsaanmnwﬁmﬁmv‘n

a) mawdsunawes phase to volume ratio

5) Armsdunsn-a (pH value)

6) iy wazmsuendu

7) navuideu

8) AuAMvaIEd@dgLavasUAtlundnsian
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N1SVAABUAINNAIENINLUULSY (Klinsunthorn et al., 2001)

= L

n1sAnwIanItzUnfaedasldiiaiuiu nsAnwlaenisiseasiirtulasnisiiny

o e

a & = 1 ' = [ ¢ =i =
guUMAil U MuFudiivms Jsiesusseziiainisfnw Wudsslembunluniswisuioy
fsueAREBNmTUNATIR

s 1

' v a ' i a d o as a o W [
1. masalagltgamgi msisslaansldguugidiliitungeniv wssdiadu Wussuu 2

U

a

[ o a o v a W o 0.9 vas o =
T0nn eguugiigs aninlviniesatsve WaniaTuaeuly eravinlvignauendu uie

=

al Y3 =1 IJ - ¥ Q:V v !—"EII’
nauigaan Faldaneziuanunidamnganglivaslaean-whlasnaluasnaae uiie3sil
- oA s =J 1 -J - v 1 Al; - el s
iwsdiladuiaimunauseulffizamugu ) INesIn “azn 15130 MU M SiTavun
8 - @ 0 & o W = i - g (-1 ‘0" < [ a
1ULNTUILBINNGVIDTATU Y30 wax ANALNDU AELUINUIIEnaIBuIwT WuLnan
wgnaandnanule satunisisinisaauiavadlaty

s Qs

mslifoamgiinnadugs 4 2 dnuaizhe
- Heating cooling cycle Tmanmﬁuﬁﬁaﬁu’[u@ﬁu 4 paAwalTed UId 24 ¥1ue
o e v oo - P = O w g o ot
i dIgeun 45 ssriwaldiva 3n 24 Falus dui 1 59U v IvadeuTIIVsEY
6-8 saULAL NN UsEITiuNG
- Freeze and thaw ¢ycle Tnonistiudifatu Tudasutuds -20 srvailiea u 24
Falua i sdeu 25 arwaidea 8n 24 Jala Tuu 1 59U vihnsveaeuII

VAU 6-8 FRULAININYTEIEING

2. MR LA WAIIULAIDI9L3 LIARNIT FA319 N1sUdeud naw vseiin Ujaseaad
@ 0 a W a : al - o @ o Va as o = as A
Aaviodatu wiuuialugnsdivennaaedlaeuawitlvedatuidnwuswaeuluain
LA F9A75INI TN D UBE 198

' v v y o ; E ' - ]

3. ks dlasldusalunnlslan lnon1stUuinisse (centrifuge) M3e A191287 (shake) 35192134
a O ndJ: @ a a o L3

nsanAzneuuesdlady wasiuisnvuiusiinvesnandmueiuazammingadlunisnadey

VDILAALEIAR
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ASNAdaUDNATU LARISIHALLEEA LAY 4

A1974 4 NSNPADUTLNYBIBIATU

FsnadaudNatu W/O emulsion O/W emulsion

1) dilution tests 139 miscibility [ Wafulafvuuaiukazlaig | Wwanulanudiwaz e,
test AuAULN AuULILIY
2) staining test la#na3LAu oil
soluble dye

2.1)macroscopic examination dnan e

(@mgn1a)

. . " . lea & o a1 a
2.2)microscopic examination waﬂaynﬂﬂluuaaquuwuw WUADUNIAUFDYUUNUY

(amendad) id s
3) conductivity test oldtanasalniy waealn | alativiasaluil naon
AN AUY Inagana

2x SV v
#1URY (ointments) (AVEeN WRATANE, 2557)

dyﬂr: = d. 4 1/ 1 al = .Q’ L o a
81UH Avea N sdmUsTnaussalsng luiurioutiu dmiuldniuuen
3198 T wlavsadagsingg (mucous membrane) A 1M TETUYBNVHIITEOUEN
waswrnszatguuianilEdudloaanissg iidnvasduigninien (single-phase) annsn

WUENBE I N Isin U seAutala 4 Ussan leun
1. oiurtiadui (oleaginous/hydrocarbon bases)

Usznausgansngulalasaiivau uniluainivy (vegetable oils) #dlau (silicones)

= LY ar < = 4 = L - I ey ¢
W3LaamesTIRANASIEN (synthetic esters) LilavIasuLAIMIIgARUKUTELU99 UnAgy
Favls (occlusive effect) vinlviunkigunsaunssauianiiala Josiunisgaydeuisanain
At tinawguuliiuiamialed sanmiazvug dradieenlaenn lifiunludiunasli
Watud ansntdludiulsznevlusfiusiiniluiiu i petrolatum, white petrolatum,

white ointment, beeswax, mineral oil, spermaceti, paraffin wardalau [unu
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2. iuriingaula (absorption bases)

Wna1nn1sune I urdadustunfvansindtatursdaunludisu (W/0 emulsifiers)
19U wool fat, wool alcohol, cholesterol, sorbitan ester wavnsalusiurtinuaansged 1u
au vinlveustaduiiuaiuisauanauivaisazatgu e dufunay finouandfnanaiu

lﬂy as =] v ‘01 s v 1 J‘ (=9 as ] ar : 5 as v
panudusiy Aedrainesnyin iWusiu e uguduunfiand wigusagadulImsale
- a g o as 4’ A’g v o ¢ @ @ v Y ' dllI o
wipasaiugisasareunlusisugmuTiele Wuannaquianialateunitefiudn

Wiy wusussamanynsidawuarulsenauls: 2 Ussaw toun

o

2.1) i urdagauilduuuliiiludiu (anhydrots forms) iegniadmie
dinansarareiwalilusisuszneliaadusiaduriiniluisie (WO emulsion) toli
faurdafayitazanoiunsnduialafiu wazsniasuuiamindansgs radalddne wu
hydrophilic petrolatum, lanolin (anhydrous), aquabase ointment @& wool-alcohol

ointment Uusy

2.2) ;nivuviiagaunlanuunintudasu (hydrous forms) nsesiiadurinualuingiu
(W/O emulsion) niltaduaiuusenauludisu auisaduansazatsuiludrsuiiuledn 1wy

lanolin (hydrous) Wa¥ cold cream base (Uudu

ar

: - v :’ i = as @ - : g
3, INUTLAA 19U D0NI7Y (water-removable bases) 3o ddadustaurduluia (O/wW

emulsion)

o a v - v o ¥ - a v a 3 e =
fidnvuzaasasy anesnie Wonasuuianisimduiauuieg thanansed
il @nnsagaduarsAnvasmaamtislad dinsdnnlininesesdies Ly vanishing

cream Liax hydrophilic ointment, USP s

xS Yoo
4. gmustinazaauile (water-soluble bases)

v [
= i

: ; 1] L") Tad 0 g ar = sl 1= 'OJ
Wuganudeenlailusiu Lifldunanveairduns aladu a1ainselidundy
1 o e v 'ﬂ’ 1 ﬂ' = .; ar l&l :ﬂy 1 1 ol e v
duusznavlunisu anvuieendngy Luamumaﬂuﬁﬂ‘suLua'nmi]xaauqu HaNWULAAELIA
\iu polyethylene glycol (PEG) ointment, bentonite, gelatin, veegum LLaza‘Lg‘ﬁ UsYa

waglaa 1Uusiu
duusenaulueniie Usenaunie
1) e1d@1Ary (active ingredients)

¥ v

2) BUAEN (ointment bases)
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a ' & 4 g va wa " !
3) ansifuusslugiumsviinuanifinuaens (additive) laun

3.1 Fatty acids waz fatty alcohol 19U stearic acid, stearyl alcohol, cetyl
15 ) o v J 1 [} Q. s
alcohol uaz cetostearyl alcohol {Wusu Frevilieiugeuiuas uaruansalunisiu

WA soft paraffin Uay PEG Lfisn1sgadudigiomia

3.2 9L u is ester of fatty acid) L9 u

g
glASAITUDY LAt

11 19U bentonite, sod

methylcellulose \Husu
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8) an3fiulde (preservatives)

vy
= ol

o a o v o w - a8 g [ yvod o @ a a = 1
ndudmsusnsuenvesniundualudsenou '[.‘UI.WGEJUENﬂW?LR]iEUJG’IUIWViB?ﬂWB
fqa%‘w 19U methyl paraben, propyl paraben, butyl paraben, sorbic acid, benzyl alcohol

uaz benzoic acid (Husiy
9) @1snuuisuwne (humectants)

Tt eaiunaIEIMee 1t e ananiiavu sentk st udaustneu Jeatuns
sumpreniasnainia v iienedisitarsiuiissadudiudseney d@isiussmei
awnsagatn v i FaeUiumsdumiive sty il A avidlddetu aznnly
N5 rasliaunvulugesesas 2-10 Tudisu mn‘[‘&’mnLﬁu‘hJas@mmm%uaanmn
mavyy vialuaamilauvsle Aqee19a1s 19U glycerin, propylene glycol, sorbital waz PEG
Wuan

10) Uviwes (buffers)

1FUFuaudunsa-arinwuisanlinudisu fralvdisuiianluAnan waslv

HANNS3N®IALADINTS LU citric acid, phospheric acid wag sodium phosphate Wi

11) @13uAINAU Laza1aueed (coloring agent wag odoring agent)

0 as

el suliduaznauinlduingaiiu wu dulunmeuszivesneg Wusy
BRIV T 2 35 laun
1) n1suan#s (incorporation)

2 S v = @ @ - - o @ oy i
WuNIVasueITHInoy WaTiuakasuauiuendIfiy wag/mieanious uasuilil

@ A a < v ! ! =l
padangmvgiia v nsuaNailuyinies 913ldlnse uazgnlnss w3 e slab waz spatula
1314 spatula A3sANRABINSIAUATEvesEsluAITUNY spectula aunaane Jaaasld

spectula 9lng

as

nsafA81d AT UYeILTY ATTanIUInaUATAlasIBannau analdatsdieuln

o ¥

(levigating agents) UTunaudntios ievielvnssnlennou dauliondrAynszarediane
WATUANENN8TU

= . < ar

nsEuNesdIAuIluYeIVal NIevaudanaiunsaazanals ausausnauiugInu

@

ValAas WAAIAITNDIANLAINNSOIUNITSUATITAT A8 URIBTNUAIE FeeuTtarTalusiu
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1

annsaiuarsaranglavesuing vusgnuliatianaul nIeTiinaNuIeendIY @111505U

U

asazaneimgdneylauin

2) n1suasy (fusion)

'
as o

inldnumendrAinuaudeuls wasendisluiisudsiaainuy nssulasvasy
drulsznavludiuliazane wazauliilullafeanuaunsenuiu o199ilvansuialagly
oA v X XX 4 i o & o o ) Y - o a ay
Insuialilaioratiou yu WuB@sany mpinednguIsdmdszneuludiuiiling
o o a v - 2 a‘\ll & S a
Mgamgiias assemeln 81362618 wiseuniAve TR lisratalug il oraliuasly
ﬂ" A o a s o o z 1 v aal vV o
Tugaiuiiad sz wlavaaninvasuazats prsiharstuinguaniesbilioamgiilngifos
1Y & do w d a a o o g v w @
AuganLMaRsdunsudvald mssnisivasiUunsiguaavinlid@sunsanenmieani
< - Yo & o O Y Vo w o ' [ o )
nIANKANLA INUUAUABLLBIIUNTENIAAITUETHATY ATALDENABLTadWaYBIALA"
grdrdtgmnagnausanii luntsvasunlsaees LHLMUMATANE 1T NasLAYaIY LazAB an
gamgiiasulagnismunasudada lunisvesulinisldauseulaensy insizaavinli

a15lmiiledne AsrasuUy water bath

I o
@/

ntlgMuInaiinladi \wivulaeds beaker method lngnisvasuigninuiu
@ 4 x w o @ @ | @
wazdgniain andumigneidiuigainnisluadluigaianisuen uasaudeliiasaunssna
@ w
WU
Beeswax, paraffin, stearyl alcohol waig PEG #iiumtinluanads Aasladsnasnis
L WY T
uiavrandiiioiteu Wulaweanu
,‘,’é’ e al o a ) s 1 o v I 1 W -
8169 Uusnaspuntsdmivldanzi daulssneunaniuarsnaulediu vie
‘o’ s - o = as - s | J ‘:ﬁy s = i Ag i
Wiy faavantuignaies a73UTI9MeN NIBLENISENIUTHS dMTUmEANYNT LN
=Y a -ﬂl - - s as - =Y ar J $ 7
Aowida Wenudraziluiianunequianids waneiunismavinuiamianwissnng vin
druvsznavluisunuaiuiaule wisulnedtuasy wavingduvsenauludrsulivuaiiy

b - 1 at i o ' al o :g
Sou violinwfiaavgligeenaleian sunnas i1

NARAMIILATENER A M ULEUNY (B3tyR, 2532)

nandusinsasdonsdmiuidunulssinniiemliFegunmvs ndunuuas nilsdswy

Taiwn hair tonics, hair restorers, hair lotions wag hair conditioners Lfluﬂfjuwﬁmﬁmfﬁ

2
@ A "

WIndasd s uduny il wedesiunarudienisuusig a1n1IAuATYE SnwLaY
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uilelsaRmileAswsunesin aasnaudliveinwivisuduny wdndusinguiuuals 2
Usziny AeUssianniifasnansgaiy (medicated products) laun hair tonics waz hair
restorers loailundnfusiniosdrandmiudununldsedunlulgwmiduniwaswidsue
WU 6929 AuATye iy uaslsavtsfisweimuues Aesuua (dandruff) BnUssianmils Ae
nanduanlifiden wisilufieanudimadntes wazlifisunsienesianie laun hair
. : i = a @ €0 2 | - v v a0
lotions Wag hair conditioners FalunanAmeivagarduny uagldnsiiolvinuingl wide
Ligunds dalnajegludnwaslodula wie.dupsudy hair conditioners Tuiilsnaain rinse

J 187 at v v
Tuwsuy Wesanlsidesasveonndannlduen

AR lnsoId1013UsELnN medicated hair tonics Way Rair restorers NIV
Y9N3 LIHANS UL eV AEI01n 150519 WioIn1sAuATYE uay SnwlsrRuaAsEEys
wiin Tao Mludnvuzas wmansueiavidu alcoholic lotions dusznaunanDI a5 s
Usetamil 1o

1) asewrsiandulunisashe keratin idu 1’;mﬁw%aazﬁiuua%ﬁﬁm%’awéa%aq
U n13l1 magnesium cysteinate 393U magnesium dehydrocholate Way magnesium
salt 983 unsaturated fatty acid I¥421ENTLAUNITIDNYBINY LAY RATHINUY uononil
lamdiuginag laua hadive lamiug naubariud (@1 92 J6 uaz U12) uaghndivien
§eUszneusae unsaturated fatty acid, biotin LtashmﬁmLWmme%ﬁuq \U p-amino-
benzoic acid, pantothenic acid Wazlaanagaan149 L¥u panthenol ?ﬁﬂ':mﬁu'f:iwhl

NSYAUNMIIBNVD TR

4 ) o I ar L 1 o
2) a13N%0AIUANNITIINYR e LU uunieA ee Wiy ldnseauna e e
aouludiv laun gasluulnange iy diethylstilbestrol wazliniiiuu aviia 1y

pantothenic acid #5® d-phentothenol (Hunu

7 _ d" v 1 as J o Va W v 1 L Y ar
3) Rubifacients @slawnmeiivinlyranissey Hdlvssuunsmuivulainuumily

o
=

Asweraiu dnanenissenveaduns lngunnduaisUseneuildainsssuei wu cantharide

tincture, capsicum tincture, cinchona tincture waz chloral hydrate \Jusu

o &

4) fefefUYaaUNIE (antiseptics) Fanrsiludae g urangadlene
WUANISELATLYRIY AdsItlidindutararalulamiu alcoholic lotion A7a81981 WU vancide,
hebitane waz trichlorocarbinilide uanainiidadl tar FalavnsssusIRanUjisen

carbonization va3lsiunetia 1Y pine tar oil, cade, cedar wa birch oil Lusu
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a1

5) a13au9) Nelunis promote NMssenuazmalasuAulavasduny 1t egg yolk,
¥ . u " , [ v
ginseng, snake serum, ferulic acid, cholic acids LJuau

= L3

wenanilugnivemdniualszianildail ueanssed U1 wavuiney duiuin
:; o v (=4 =S . o e 1 1 1 YR -
Wumeuilgasilugiln hypoallergenic uazilindusau yuwia wazhinmsldndunauius
LANADUTIATIA e EMSUNLTLIRE (non-medicated products) wanstasiussunmilliu

hair lotions Wa¥ hair conditioners

Hair lotions laiilsrandamsutngaduny wistssanululsuiutes dnvuzves hair
. . = v a a LY
lotions A8 fragrance lotions MeaslvildunNre WaslduRINTNAsE:

Hair conditioners #161431n cream rinse A9kifia1d98an yaUssaanvaanisly

aada = =

FotieldunsgiTindan favss soudn fuusene waywiidhsunssine uenanil deld
dewdtaymdunsdigniitansiidesainniswendny nisldthendans nsassrsvas ns
HUAIEANTaY n1smnuaailuianui e nawanelu Wy st W31e Lazunnite
yiensuainsiundeideaduss \us hair conditions asiiauauiRlugrduuuinuendu
wa LA ARN s AuL s snan TR Ye i uny 30a19iUdsulaTeing (texture) Tady

W3l
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A5N15ANUUNTNAADY

3.1 @15uAdl

2, 2’ -azino-bis (3-ethylbenzothiazoline-6-sulfonic acid) (ABTS, Sigma-Aldrich,
USA)

2,2-diphenyl-1-picrylhydrazyl (DPPH, Sigma-Aldrich, USA)

6-hydroxy-2,5,7,8-tetramethylchroman-2-carboxylic acid, (Trolex, Siema-Aldrich,
USA)

Acetic acid (Sigma-Aldrich, USA)

Collagenase type |, Clostidium histolyticum (Calbiochem®, USA)

Ethanol (RCI Labscan Limited, Thailand)

Folin-Ciocalteu’s reagent (BDH Prolabo Chemicals, France)

(-)-Epigallocatechin gallate (EGCG, Calbiochem®, USA)

Gallic acid (Sigma, Germany)

Kojic acid (Sigma, Germany)

L-DOPA (L-3,4-dihydroxyphenylalanine, Sigma-Aldrich, China)

Methanol (Sigma-Aldrich, USA)

N-[3-(2-Furylacryloyl]-Leu-Gly-Pro-Ala (FALGPA, Sigma-Aldrich, Switzerland)

Nicotinamide adenine dinucleotide (NADH, Sigma-Aldrich, USA)

Nitro blue tetrazolium (NBT, Sigma-Aldrich, UK)

Phenazine methosulfate (PMS, Sigma-Aldrich, Ukraine)

Potassium persulfate (Sigma-Aldrich, USA)

Sodium carbonate (BDH Prolabo Chemicals, France)

Sodium hydroxide (Sigma-Aldrich, USA)

Sodium phosphate dibasic (Sigma-Aldrich, USA)

Sodium phosphate monobasic (Sigma-Aldrich, USA)

Tyrosinase from mushroom (Sigma-Aldrich, USA)

Cosmetic ingredient; Acrylates/C10-30 Alkyl Acrylate Crosspolymer, Areania

spinose oil, Ascorbyl tetraisopalmitate, Butylene slycol, Butyrospermum parkii butter,
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C30-45 alkyldimethylsilyl polypropylsilsesquioxane, Caprylhydroxamic Acid (and) 1,2-
Hexanediol, Cera alba (bees wax), Cinnamonum camphora, Cinnamonum
zeylanicum oil, Cyclopentasiloxane, Cyclopentasiloxane (and) Dimethicone
Crosspolymer, Dipotassium glycyrrhizate, dl-Alpha tocopherol, Isopropyl myristate,
Lanolin, Methyl salicylate, Niacinamide, Panthenol, Paraffin, Petrolatum, Phenyl
trimethicone, Propylene slycol, Sodium Hyaluronate, Squalane, Tocopheryl acetate

waz Triethylhexanoin (115 (vd@ew) 410, Uszmelne)

3.2 gunsal

\A39%1 2 funiia (Ohaus NV2101/2, USA)

1A309%1 @ sumtia (Sartorius BSA224S5-CW, Germany)

Auto pipette P20, P200, P1000 (Biohit, USA and Drawell, China)

96-well plate (NUNC™, Denmark)

Centrifuge (Hettich Mikro 200R, Germany)

Colorimeter (Colar CF-18, China)

Gas chromatography (GC) system (Agilent Technologies 6890N, Germany) -
Flame-ionization detector (FID) system (Agilent Technologies 6890, USA)

High Performance Liquid Chromatography (HPLC) system (Agilent Technolo-
gies 1100 series, USA)

High speed homogenizer (Siripanya Trading Co., Ltd., Thailand)

Hot plate stirrer (Xylem D-82363, Germany)

Microplate reader (Biochrom EZ read 400, UK)

pH meter (S Analytics®, Germany)

Spectrophotometer (Thermo Scientific™ Evolution 260 Bio, USA)

Spectrophotometer (Trulab UV-51; India)

Spectrofluorophotometer (Shimadzu RF-1501, Japan)

Viscometer (DV-1 Qingtian, China)

Vortex mixer (LMS model VTX-3000L, Japan)
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3.3 MyiATIEReIAUIznaUnsaleduvanhiuNEwiIIuTING

1
a e o

WuNEN$1IU3ava (virgin coconut oil; VCO) fldluanddeil lasuaiueunsie
PnuiEndmanad nsiada 910 leeiliinsnleulaeasudeil Tada VCO auisnisves

Wong lag Hartina (2014) d1iingdt 1 Alansy W11n0aw1unsen19nsad Whatman’s

1%
as o

wod 4 nthuhdudinsesliuifianmai -20 asrmaidea iuian 24 dalus wavthanda
figuuniiveniteazarstiuds deuiluduwdywheiniosiumisss naznou A
5,000 seuRIUT gy 30 Ssanmaden e 30 ui dueniinuiansildiiuly
luaaiiiehln udafuitgumnivos Uhinufevarvomandntiivusiuiqrsuiiu 8.8

g “

AAsreieenUszneunisaives VCO Tnawm3euduayiusiusawames (methyl
ester) M28LA 303 Gas Chromatography (Agilent technologies 6890N, Germany) i 3l
Flame lonization Detector (FID) (Agilent technologies 6890, USA) e dadauuiunn

& f bl N Y a 4 W €A
Yaansalusiuunazain an1izlunisnaasenail luataiiaeduinidaiiuend 100 wWing 2UIR

3 <

WUEIUALENA1Y 0.25 TadnT wazAUnuIveIRauedou 0.20 lulasuns an1izeamad

=

v fa v e = = e = = =
VIADANULINFAUY 140 23ATaLued LAz AIVIVID UL 140 peAwaLted [Wual 5 U

u

= =

MntuigUUNinInI1 3 s aaldgaRouTl AuiNeuil 250 BerTalliEd uasadn

o

fimamadl 250 asrwaed Wwan 17 uiil Fsannealilunisimsiziagd

U

s

M3IN15a
Y9980y A1elalasiay waraIndd wafu 1.10 40.00 wag 450.00 dadluns eyl

MINAIRU Lavdiaa split ratio AU 100:1 (Association of analytical communities, 2009)

3.4 n153ATIERUS I e AN nan Ty VCO

A5293AsEUS U UeanTInUAlY VCO Aa835n13993 Hammerschmidt 1Las
Pratt (1978) (Hammerschmidt and Pratt, 1978) A9l masla@15A288749 0.20 fladans ale
d13a¥a18 10% Folin-Ciocalteu U3u1@s 1.00 Hadans wasd1sazany 7.50% loinay

i

A13UalLA U3uas 0.80 fiadans wanlidhfuudasisislifiguygiivies iunan 1 42l
wdsanduinaAganduuasinTueIndu 765 uiluwas fMewniesaniasliiniines
(Trulab UV-51 series, India) lngldansuinsgiuae nsaunadn (gallic acid) AuimA1UTunm
ansUszneuRiueanmuaisuiuns g Iunsaunadn Tesunailuiiadniuauyave

nIaLnadnaaniuansane (me Gallic acid equivalent, GAE/g extract)
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3.5 MIAnyIgNEAUaYYNadTT Y VCO
3.5.1) Mavndeunnavdneyyadasziatiiled (ABTS)

1uﬂﬁwmaaqu%§‘u5ﬂaqiﬂa§aiz ABTS" radical cation (2,2’-azino-bis 3-ethylbenz
-thia zoline-6-sulfonic acid) fawUa9I3INTTNI5VOE Re Lavamz (1999) (Re et al., 1999)
Tnsilansunnsgiufe nsaend (rrolox) dausyinivesiniius lnsiniouats ABTS 1.00
fadans fuasazalefogne 010 fiadans mavbidniu l3ilunen 6 wiit tasazansi
wam’mﬁi'\@mﬂﬁuLLaQﬁmmmaﬂﬁ'u 734 Wilulins hoies ssanlasliladlines (Trulab UV-

51 series, India) AMIBANSorasn13UIneLadasy ABTS U84a13/08 19 INANNT
Jo8azveINVinouYasaTe ABTS = 100 X [Amm ~ Asodnd/Asrin]

d 1 L =l 1

118 Ay ABAINIINANAULEAIVOINABARIUAY UAE Asiodn ADAINITAANAULAIVDINARN

TPLLRE
WiguiisupuduTuYe a1 INadeuAUAULNTUTR ISR N S NLARIGNBIITY

(Trolox Equivalent Antioxidant Capacity, TEAC) 'swenumaLﬂuﬁaﬁium%am&a%aa

nsaandrnaniuansanna (mM TEAC/s extract)
3.5.2) NMIVAdBUnV3VIneULadaszAfiiey (DPPH)

3Lﬂiwzﬁqm“§mﬁﬂaygaﬁaiz DPPH (1,1-diphenyl-2-picrylhydrazyl) w81 VCO a1y

35015089 Hou wazAaly (Hou et al,, 2001) laumssua1snlag19usuing 0.30 Hadans

£
as @ =

avalelu 1.00 Hadluans Tris-HCL buffer (pH 7.9) U3uams 0.10 Hadans NasaInuuLiy
0.20 finaluans DPPH fiasmslumuaauiunns 060 fiadans Uuluiiagamaiivio iy
1787 20 U iﬂﬁqgmnﬁuuaﬁmmmm%"u 517 wiluwng seesesanlaslilniines
(Trulab UV-51 series, India) T9@1suinsgiufa nsnwnadn AuInea138eazueIn11ua11In

lun1svineuya DPPH A1nauATs
Feuazv0IN1IVINRYYABAIE DPPH = 100 X [(Anum = Asesn)/Amyms]

119 Apyqn ADAINTAANAUUENTDINATAAIUAL UAY Agrgdry ABAINTTAANTULEIVEY

YaanRI8819

Wiguiigumuiduturasasiieg 1WAuANUTLTUYRINIALNAANTILEAIgNEIINAY
(Gallic Acid Equivalent, GAE) s1gunailufiadninanyavesnsaunadndaninaisann

(me GAE/g extract)
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3.5.3) MminpdeugnivineuyadaszgUieioanlyn

a

n1svadsugsvineyyadasylesoenlus muiinisues Nishikimi uazany
(Nishikimi et al., 1972) lagdla15u19sg 1A nTaunadn lAgIRTeuans nitroblue
tetrazolium (NBT) nicotinamide adenine dinucleotide (NADH) wa¥ phenazine metho-
sulphate (PMS) azaaslu 0.10 lua1s phosphate buffer (pH 7.4) nau 156 lulasluans
NBT U3u193 1.00 fiaddns a3t 468 lulasluais NADH U3u1as 1.00 daddns uas

d13585a109788749 0:10 Hadans naulmainy waieinuusiy 60 lulasluars PMS Uisinns

aQ aa oW v = 2 S o = as ' = o
0.10 Uaaansy G\\ﬂ.’]ﬂ@qﬂi‘lﬂﬂﬂﬂ@ﬂ Wuan 5 um U’lﬁ’]‘iaa‘f'ﬁ’lﬂ‘l’]Nﬁﬂ?ﬂﬂﬂ@ﬂﬂauuﬁﬁﬂﬁ'}'lll

U

s

817RAY 560 Uiluas arsadssalniasiviniiines (Thermo Scientific Evolution 260

Bio, USA) Annuaniagazueiauaisalunisvineusaguiaioanlanainaunis
FevavuanIsvdneuyasassaUleeanlun = 100 x (A — Asairs/Anmn]

119 Apypy ABAINITAANAULAIVDMABAAIUAN UBY Agyosre AOAINITAANEULE 1289

Viaanm 10814

WIULTEUALLUHTUYR9E13A70E1IAUAIINTHTL YR INTAUNEANTILARIGVDLMINY

(GAE) 51w umalufiadnivaugavoniaunaansonsua1seain (mg GAE/g extract)

2

‘U a’
3.6 NMInadaugndueuleulvinaaaidud

(%
s

FBnsveaeugrstudaoulsinoaaiiiua nwisn13ves Van Wart way Steinbrink
(Van Wart and Steinbrink, 1981) lasnduansiiegradsuins 10 lulasans dae 50 faa-
uans3 Tricine buffer (pH 7.5) uasansasany 125 yiin/dadans Clostridium histolyticum
poaaNALUd (type |A) Usuans 10 lulaséns uazaisazate N-[3-(2-furyl) acryloyl-Leu-Gly-
Pro-Ala (FALGPA) U3u1@3s 190 lulasans ﬁqmiazawﬁwaui’mﬁmﬂﬂé‘uLLmﬁ’uﬁ way
foifiasdn 5wl Airatuenipiu 340 uluwas setpdesanlaslnlnsiivnes 19ans

11m3§1uAD Epigallocatechin gallate (EGCG)

3.7 nanagdaugnssusueulelinlsdua

2
@ e

Tunisneasugnddudueuledinlsdiug aauuaininisnisues Pomerantz (1963)

(Pomerantz, 1963) laanauasniaene 25 lulasans nu 0.5 iadluand L-DOPA Usu1ns 25
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lulasans 10 Jadluaans tyrosine Uiuns 25 lulasdans way 50 dadluais (pH 6.8)

] o

phosphate buffer Usuns 875 lulasans waulidniu duiiguugil 37 esmigaiisa Uy

U

a

10 wn¥ wasnduisueuleiinlsdua 1,600 yfin/laddns Ysuas 50 lulasdng vum
goungdl 37 asrnaldea Wi 30 wW iasasaneiinauinAganiuuasinuenAay 475
uluns linsaladn (kojic acid) Wuaisuinsgiu Awaauaiasasnisduduauleliinls

AUAYDIA5F10892INAUNTT

Sovavvonraduguoulzdlnls@iug = 100 x [(Awury — AsrerndAasursl

d‘ U = & 1 =
bR Aqiupy ﬁammi@mﬂauuawawaamm‘uau LAY Aggge: ABAINITAANAULEAIVEY

VaRANIBE

4 s 3 =Y at =y
3.8 msnagdeugnsdusuaulaiimindiunalalusiud

%)
s ot

Tnemsnaaeugvsdudneuluiumindunialalusfig (matrix metalloproteinase;
MMP) 7111135013589 Panyathep (2012) (Panyathep et al., 2012) lasldynnisnageu (Enzi
Life Sciences AKO16) azais VCO Tu DMSO fimandudu 100 lulasniunelilasing uay
19 N-lsobutyl-N-(4-methoxyphenyl-sulfonyl) glycly hydroxamic acid (NNGH) 8 uans
pauA WidunauilalUUsfigumai 37 asmwadea uiu 30-60 wiit udanduiiluing
Loulagl MMP ﬁ?&LLaQWQaaLiaL%’uﬁ (fluorescence signal) #i EX/Em 328/620 wiluting 14

@133 RS Epigallocatechin gallate (EGCG) AwimuAnaulgsl MMP 31nauns

Aaulyl MMP = (A1AANFRLAIUDIAITAI8E / ANGANFULENTEI MMP ATUA)

ar

4 g v ar
3.9 nMsnadaugnssvsuauladlwisanianma

W

nImaasugmsduseulmllnidannianiva (5-o reductase) M135N15U89 Kumar
wazAmy (2011) HANA1IAI0ET0:20 Hadans waz 0.02 fadluais phosphate buffer (pH
6.5) 1.00 iadans Wwua1sazaid 500 ppm wdlnaineslsunazaielu 50% Leniuea

U3u1m5 0.30 Jadans wuaulell 5-o reductase 1.00 Jadans waziiu 0.77 Jadnsuna

]
=

fiaaans NADPH U3uns 0.50 faaans waulmaniu unufiiseviauvgil 37 ssaaaidea

9 hY)

Wunan 30 wiil neaufisermenaifulanastsiivu 5.00 4addns wazidua1suInsgu

100 ppm Insfian1snuy 0.50 faddas welmluaisuinsgiunislussuu weaisazany
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wawadunan 1 ud wonduvedlanaslsinu tilussmelduss neuthlviwssinade
High Performance Liquid Chromatography (Agilent Technologies 1100 series, USA) laf
Aadul Shodex C18-4E (250 fiadiuns X 4.60 fiadwuns, 5 lulaswas) wandeud
Jsznousiy wnueawavtn (65:35) isnsnsiva 1.00 faddns/uii asaainiinnuenn
pau 242 unluins IHarsu1nsg1u Ae Auuamolsd (finasteride) wazuansandu
Finasteride equivalent 5 Oi-reductase inhibition activity (FEA) wiaeiduiiadnduiteuivia
Huuamelsafiuanignssudaeulesd 5o reductase Wieuwigudsesasaia 1 n¥u (me

FEA/g extract)

3.10 AITHAIUIAISUNANN N

panAuaiUgetm nAnAusannIINgnIIeudUNLLasNEn AuRiUTIIUIR 713

VCO \Wudueay

3.10.1) miﬁwmﬁ’l%’wﬁmﬁmsﬁﬁwgqﬁwﬁw

as ar o

ffundndusivisadamthluziuuuaiy lagiidiiu Fap15797 5 wisdanysznauTes
frsusoniduignini (water phase) wazdnn1atasiu (oil phase) wn3sudauingniat
(part A) 1A wn niacinamide, dipotassium glyeyrrhizate, carbopol ultez 21, butylene
glycol, propylene glycol, sodium hyaluronate, panthenol, spectrastate BHL wazin
Lm?audaufgﬂ'}ﬂﬁﬂﬁu (part B) Usznaunat VCO, rose hip oil, jojoba oil, squalane,
tocopheryl acetate, a-tocopherol, DC 556, novemer EC-2 LLazaﬁLLmnéu mmfu 87
i’gmﬂﬁﬂaﬂui’gmﬂﬁwﬁu uanlAldiuAIe homogenizer A1731137 2,000-2,500 S8URDUNT
Juan 10 wi

o as = a s;As'\LVo

ASUHEAAUNUITIRVUNLS UrlUUTElUAINLULR A8LASDY Viscometer

i

]
= =

(Qingtian DV-, China) l#idtues 6 figeuvall 25 ssrwaldua Iinsieviand Tusyuu CIE L*
a* b* AauLA3a4 Colorimeter (Colar CF-18, China) wagiiasisiA1A11uLdunsanaiy dae

389 pH meter (S| Analytics®, Germany)
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M1379 5 dunaunlilundndusinsudigaRan

'F_?'ha'se Ingredients

Niacinamide

> Dipotassium slycyrrhizate
~Carbopol ultez 21 ;

({f

£28LLECEBT

Butylene slycol
Propylene glycol
Sodium Hyaluronate
 Panthenol

Spectrastat BHL

Distilled water

Virgin coconut oil
Rose hip oil

Jojoba oil

Tocopheryl acetate
dl-Alpha tocopherol
VC-IP

DC 556

DC 9045
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Fragrance oil

3.10.2) MRS UNERA AN IITVAAT VBTN

ﬁw%’umﬁmﬁm%amqumiawauﬁuwﬂugﬂuwﬁlﬁu Tnafisn3u fan13197l 6 Wn3es
dauﬂwnauﬁgwm lewn VCO, argan oil, isopropyl myristate, tocopheryl acetate, -
tocopherol, DC 245, DC 556, loy1Uea WuUvVea ward1suAaniy ntunaslidiude
homogenizer AMMIL57 500 sauUAeuIW WWuIaa 5 Wil fFURAnAMeNannITNans 1 ve L

auild trluTasieiiand Tussuu CIE L* a* b* ghewp3es Colorimeter (Colar CF-18, China)

€Z8LLEEEBE

S

S; A1514 6 fi’mnauﬁiﬂuwﬁmﬁmﬁﬁwﬂuaﬂqum'ﬁ'awauﬁuwu

5

S % w/w

g INCI Name

§ HF2
§ - Cocos nucifera oil 30.0
ér | Argania spinose oil 50
%_ . Isopropyl myristate 14.0
g Tocopheryl acetate 1@
% - dl-Alpha tocopherol 0.5
% . Cyclopentasiloxane 40.0
% 50
; 20
j:i - Menthol 0.5
*.rg ' Fragrance 2.0

14
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3.10.3) NITWRILIAISURAR AU USTNIUIN

FuranfasussmangUiuuiieinuiiu (oleaginous ointment) fam31a 7
Ww3gudluUszneu part A laun VCO, hard paraffin wax, beeswax, soft paraffin, shea
butter, DC sw-8005 Waz wool fat 9 niulyiaaudeuaningil 60-65 sariwaidaa 1l
drulsznou part B leun rosemary oil, cinnamon oil, wifiag@lulan wasnisys wauadly

part A wazwan i nduileifeniu

€

#7579 7 ddunaun s lupdn A Unausswindag

% w/w
Part INCI Name
PE2
. Cocos nucifera oil 10.0
Paraffin 10.0
Cera alba (bees wax) 10.0
A Petrolatum 42.0
_ Butyrospermum parkii butter 10.0
.. C30-45 alkyldimethylsilyl 2.0
}i’ polypropylsilsesquioxane
" Lanolin 1.0
- Menthol 3.9
Methyl salicylate 33
B Cinnamonum camphora 4.8
- Cinnamonum zeylanicum oil 0.3
Rosmarinus officinalis \eaf oil 2.7
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3.11 A15U52IHUAINAIENTWUBIN AN U

nsUssiiuAuAIEN YRR SUNGRSTIUI IR wazinSundadusianniIvaa

a

frevendunuiluumiseieinies centrifuge A213157 5,000 soURBUT Ngmngdl 25

parniwaldua Wuan 30 Wil (Censi et al., 2018) MntulsviuATIAIEn a2
NEn A s gNUTTlUTIARAINNNGE? fasnFutavmalifianaya 9 lHun gumgd 4 o
\waliod gaungll 45 esrwaided gangiivet1uiian 45 T wasgumgiifouaduidu
(heating-cooling cycle) 'ﬁ'qmuqﬁ a5 aarnwaidua unan 24 $alug uazguunil 4 83N
Walded unan 24 Falus s1uau 5 50U (Naveed et al., 201 1) udsantduyssidiu

AuANURMINIEATW Lwu 3 ndu Anandunsn-ana Aumvln N1TWEnY wasIuganaly

3.12 NSNAFUANNTZANBLADIADHINLIN

21a1aATINuIY 10 AU IRSURSNedaUANUTEANLABIRaR Il laeldld close
patch test Tnun1a1sfidosnisnnasuuniinfes vuna 1 x 1 asaauiiuns dluUafamds
UShasuwauguuen wihlsstusiemulauna vdnlineliiannisud faliui 24 Falus
dlensunaliunzununaaauaen LarTuiinuan135zAEIRsIME 19 INUN T UHUNAIAASS a8
Wutan 1, 24 uay 48 $las (Hamish et al., 1999) Iagansinadaulaun ndu GEHRVEPN

AT U1INEAN1INaAT1VBLEUNY KaRTHIUTTINIUIA MTUTEunANuIlagnIT I

ALY AL

0 = hiwuljnseles
1 = HULANLENTIDY

i
=

WULANHN

HULANNNLAZ UM

I

'
=

2
3
4 = WUBAILNN UIU ﬁLLNa‘W'WEN
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3.13 n1sUsEEIuAMUN N 12

AsUssiiuAunanela Towuuaaunny 5-Likert scale loadlseauALLULAIIUNS
walagneuin (1) lquwm (5) Arvnuazwuuaufianalalasulsaanidu 5 seau lewn
gaunn (AzUY 4.50-5.00) a3 (Azuuu 3.50-4.49) Urunaie (Aeuuy 2.50-3.49) 61 (ALLUU

1.50-2.49) wazAann (AziuY 1.00-1.49)
3.12.1) msvsziiiupunawalalundanugiungaliuin

Unedndaeivl ssimthneaeuivetataling AL BLasLWAVEY 818381373 20-60

U 921 20 au lealreaatpsldniuuiiamiy 2 asanaiu Wuay 2 d&am

WNUANITIUDIEENAS (inclusion criteria)

o a v oA a = o v oa W o e a 9]
- flgunmrantinung Lidulsaieanuionds saudsldfiunauuRiandd
- lilasuesnwro NI sunynamawila

w oo < a < @ v @
- EJBQJ?ULQBUI’?Jﬂ']‘iLUu@’WﬁWﬁMﬂ‘ﬁ LLaZLUNEI”IH’IﬁLIﬂ‘iﬂ?ﬂﬂ?ﬂﬂlﬁﬂﬂ'ﬂﬂ

WIS UENaNaaNATaan (exclusion criteria)
- pnanadpInlianusasuteulvrasnisveaaula

- 91AANATTIMed UNERA N URY

LWNEUINISILANINNISAN® (discontinuation criteria)
- 91ana@iAsieIN1uN LilaaaInASIERER N
- panaliAsABINIsaanIININanaaay Liduvswalag

- ;aadiasliujuRnudupeuvaInIsnaau
3.12.2) madszidiupuiawelilundndneiann1nansaswedduny

WA w1 JUAUNINATBUAUBIAANAT INATIWASIWANEN 918351313 20-60

U 97uu 20 au Teelenaiains v vasuuviadseelasidunuivazass Wunan 2 dUani

\naUsiN153ueaENdalRs (inclusion criteria)

- SgvamduninaziisAsuenung lidulsaRefuimiuaybifuwauinams
Aswr wazlufionnisuusas

_ilesusnsnwenmstiiedestudunsuasreidsus

o A & ar I @ 19 a
- Hamumau"l,mﬂmﬂummami LLaaLﬂumaqammmﬂmmauﬂﬂﬂ
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InNUNNSLENaNaasnsean (exclusion criteria)
- granadpsnldaiunsasuiieulvvesnivagaula

- nanadnsnnedeuNaniusiduat

LNAUNNII IALANINNSANE (discontinuation criteria)
- 97@1aiAsaINISUN 1H99INNT5 [NARN N
- 91EANAIABINITEENINNNSNNABY Lid 1 namaLA

- pranadias iU URntduneuTeInsuaa au
3.12:3) nsussitiuaunanwa lalundndunussmayan

Wk dnfusussmavaaeuiueianalng nAvIgLAZIWANT 878381319 20-60

d 4 20 pu Teeloraraiasldmusiaalavieauau 1 Asanaiu 1Wual 2 dann

WNEUSINIS3UBNENENAS (inclusion criteria)
- ity waneanulaad i
- lilesuesnwenswi i n

- yausultaulunsituendiaiag wasiusiaiatnsmeanuaingla

LNEMNsenanaaiiaTean (exclusion criteria)
- pranaipsnllaiusasuRevlvuesnisuegauls

- araainIvinae uNanAuTauaY

WASINS BABNAINNISANEY (discontinuation criteria)
- @1anaslAsiann1swi 199NN LuRaR AN
- 91AAIATABINTBNIINMTVAZOU 1 1manalag

- anananpshivfuRnutiuneuresnsvadeu

3.14 @aunaviusu

1) weslJUAn13nane anzmAlulagn1sUizauasnsngInIv1aul aningiagully
ar s = 1
Javiende sl
2) MAIVNETTINY AUTWANEATERS UNINYIABITBMY Faiadealy
& [ = v ar o s ar =3 17
3) AugauluaAnIUUIANTIUN1NSINYATE S UM AR USEnoUNIs

UUINEIA8WILT Faiadie el
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S2821980
\WoU | ey | ey | Wy | Whau | whau
a o o o = o P
AaNgsY i 9 7 7 i 9
1- aq- 8- 13- 16- 20-
3 7 12 15 19 24
1 1A 38UUILUVENIIINDNITIATIEN NS
gAML LAL
2 MIANTIGNDVIN MVDIUITUNSNT 1 < &
s °o @ a a € o a E73 ©
3. A93WAIUNA TUNAAAMIN U1 TIHIMTY U759
. e m——f
WEUNY LazuIImIUan
4.AN5ANYIAIASENINY BIHERA DU
5. N1SNAADUAIILTEAELADINDRINTI o —
6.NMINAFDUAINNINDLALALNITUBUITUNE S
¥ a v e v = h*
mﬂ‘ﬂmamnmwaaguﬂm
7 INULNINAII U TN T LA AL e
8578 uATUANYIRINAZ TE UL LAY TN IS )
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UN# 4

NANISIABLAZISAINANISNARDS

4.1 MINATIZRAUENTRUTUNENIIUTNE

s 1

NN13ANWINYIN VCO Hsevardndiuaasnanlvsiuaisnals (medium chain fatty
acids; MCFAs) luuSunuaa sisuaniluaiv 7 lauilasadszneulaun nsnasin (lauric acid)
Jouay 51:88 nanAINsan (caprylic acid) Se8@z 9.43 n3MAININ (capric acid) Sovaz 7.15
Laznsanlisdn (caproic acid) Seaz 0.76 uenantu SulnsaluSain (myristic acid) $ou
ay 17.50 n3aU1886n (palmitic acid) 08az 6.82 LaznindlABIn (stearic acid) Sovay
2.18 peAusznounsaluiuly Vo wandlunisns 8 VCo finsalusiududaimunsasay 95.72
drunsaluriulidudianuaiesas 4.28 Saszneusialewing 3 (omega 3) Saaz 0.02

lauinn 6 (omega 6) Sataz 0.58 Lazvlawng 9 (omega 9) Sosay 3.68

Sawaznnlusiuiinulu veo fivuimnsaluifudiag ogluinusinuminsgiunes
auAuNznINwesLazk@iin (The Asian and Pacific Coconut Community; APCC)
Fafifovavnsaluiunan lAun nInaesn 933 43.00-53.00 nsAATWIAN 774 5.00-10,00 N3A
AININ %29 4.50-8.00 uarnInA1lnsdn 973 0.40-0.60 (Asian and Pacific Coconut

Community, 2010)

n3aluiuBuda Lo n9easin LasnInAInn AgNBFIULUATIZY WazALaNLEUT
WA INLTBLUATILTE Propionibacterium acnes (Huang et al., 2014; Nakatsuji et al., 2009;
p Y p VA
Yang et al., 2009) Imaﬂ‘mmmna’mﬁﬂammimmaw\;m&muaﬂiwgﬂmumm’[ﬁmmm'i
v o a a fa "o b - fa a
VMBI P. acnes hazann15Hanad158uULna3a1AUL 6 (Interleukin=6) WazduLAaIa71AY 8

(Interleukin-8) oeiref fudrAnymisanaluiwaddlulas SZ95 (5795 sebocytes) fignnszdu

#uite P. acnes (Huang et al., 2014)
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FID28. (102358 FFAOD000T.0)

pa ] i i 3 ¥ ¥
b 4 @
: : S 8]
I A 2
= N IR Q| I &g
8 g5 %
0] §§ 218 ‘g{’% 2 g
s &1 2] #8558
O '8 B
- B Bs:§ 3
sl L -
ﬁ"“
. 2 ekl =
Avea Percent Report
A 7 Tasulvunmmasindussninuias (veo)
A13579 8 a9AUsENaUNIALYTUYEY VCO
Fatty Acid Composition Percentage
Caproic acid (C6:0) 0.76
Caprylic acid (€8:0) 9.43
Capric acid (C10:0) 7.15
Lauric acid (C12:0) 51.88
Myristic acid (C14:0) 17.50
Palmitic acid (C16:0) 6.82
Stearic acid (C18:0) 2.18
cis-11,14,17-Eicosatrienoic acid (C20:3n3) 0.02
cis-9,12-Linoleic acid (C18:2n6) 0.58
cis-9-Oleic acid (C18:1n9C) 3.68
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& Y] I a &
4.2 Mmsiansiviunuiusdnnanua lulnduusniuIans
n1sAnwIUSHNUAUaANTINLATDY VCO wull farsusenaufiuedniaAiiiadnsy

amujaﬂ'mLLﬂaﬁﬂGiaﬂ%Jmmmiﬁ';aéw (GAE) winAU 14.79 + 0.19 wanalu 1w 8

] |

arsusznauiusdnidunauaisnasatinnum lWlung waziise9uni1sIg891uIuLIn

A 5 U

o

wuinuasddiidqustanmlunisdiunisifoeendiadu uazdunsdnauls fina
N15AN®1289 Annuar (2012) wax Akademia Baru uagAas (2015) (Akademia Baru et al.,
2015; Annuar, 2012) wui1 Uinailuaannavaates VCO iiafnsnedatumiseiiusunu
Huadnianue 4.38 + 0.09 mg GAE/ 100 n3u VCO wag 16.02.+ 0.44 mg GAE/ 100 n%
VCO audadiu dauniinmansusenauitueanilldainnsineluasaiiiivina 16.79 + 0.19
mg GAE/ 1 n31 VCO (0 8) %aﬁmdﬁwmuﬁmdﬂ *ﬁ’ﬁaf’l’mﬁ]Lﬁaammﬂi'mqﬁumw%ﬂ

A5n158AR SrazamMTluNITane wasIsIATIENLANAIAY

500
!
AL R ;
= 3
o 2.0 ¢ 'I
O "
= ’
o /
i 5 |- A
i ,’
= /
m s
Ngio 68
0 - 4 .
2 —=— Gallic acid
SN
o - - EE
0.0 L 1 L 1 I J
-1.5 -1.0 -0.5 0.0 0.5 1.0 1.5

Log concentration (mg/mlL)

AW 8 Usunaansusenauiiuednyivvaaly VCO LayansuinsgiunIawnaan
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‘d s‘; ot =y ‘f
4.3 ﬂ"l5ﬁﬂ‘12}"1C]VIﬁ?j'J.fﬂW‘UENU’]ﬁJU‘JJSW"i”]')U'iﬁ%ﬁ

A

4.3.1 nMvadeugvianueuadassieUiilea

Aserazunin1svIneyyadassielieaves VCO uandlunin 9 AAduduras
miéf'aaa'nﬁamﬁmé’uazqawa%aiﬂé’%aaaz 50 (inhibition concentration at 50%; ICs)
WUT qwém%’ﬂaq;&aaaimaﬁﬁtamm VCO §iA1 IC-5 WiNU 1.39 + 0.01 fladnsu/iiadans
LarnToaendiniy 0.03 + 001 fadndu/Aaddns a1 9 wandliiliiuingmsvineyyaledi
\0avad VO tutiuayfun s dutu deanidudues VCO geiuasvhligrsainouyaied
filoagatu Vieo fiAnfiadnduaansononddoniurosnsdiaegna 1 ndi (Trolox Equivalent

Antioxidant Capacity; TEAC) wiriu 0.72  0.01 Hadluais
nsfnwgusvineyuadassiedvieagniiuilyiued aunsnaie lunisussdiugvs

} o

Auaydadasyrea1slizney tewnniisnisvadaundie Iai0 fauly wazaiuiso

b

v9la (MacDonald-Wicks et al., 2006) gusvinauyadassielioavasaisnagaugniily

as (4

WiguAvasasgIunseaandiiua TEAC wuitaisdaeenedadlan TEAC g9 gusiusyya

dassnsgs navedevildntuisnisAnwigriiueyyadassimizauvesaisvaiasiin

U

\iu a1srusuadasilvisrneulalasiau wiedianniau (asiueyadasyignimi) uag

14 = si' = e e [} F2 a LY !6’ a .
d@rsniueyladasyivyauiisengnla (@rsniueytadaszigaiauiiy (Pavithra and

Y

Vadivukkarasi, 2015)

. 100 S

=5

g o ICqy = 139.£.0.01 mg/mi
=

g y = 31.303x + 6.6286

£ 60 R? = 0.9942

on

=

Q

>

S a0 A

vy

ﬁ

X

g 20 4

(Val

l._

(an]

(:C O T T 1

0.5
VCO (mg/mL)

A 9 Anuansalun1saueyyadasuieUiiteaves VCO



€ZBLLEEEBT

==

—

—
=
a
-]
b
=)
oy
1
n
-
0]
n
-
=
%)
wn
=]
—
o
o
w
[oh
i
0]
n
1]
=
or
W

:bas / 60:8€:PT T9GEZTIISE :ADDI / UOT

Sg

60

4.3.2 NMSNAABUVIATUDULIADATLANTILDY

o ala

A 10 wansgrsvineuyadaseaiifiteyyes VCO 91nnsAn®Inudl gvduineyye
faszaffilerree VCO wagninunadn 1A IC, Ny 78.16 + 0.60 wag 0.04 + 0.19
fladn3unaliadans Aua1eiu way VCO i GAE wiriu 0.56 + 0.01 dladniy

a =

n1sfnw1gndvineuyadassaifieudusnnilaisnisnteulduinian esain
aunsanadevalsmedalaludsszaziaidus uazlannduuesansfiodii (Piao et
al., 2004) syyadaszAniiieslusyyadassifiosnaululasiauednsinand eousadase
e Vo a a v a = < a0 & o A
anvitaglasudiannseuaInansiueyyadasy dvesansasasuiinadintudivaes ns
AN8IBIAINITAANALLAIVBIBUL ABATEATITI Lo T IasananTmueLyaddszadneyya
daszlagnslioraaulalasiau (Kumar et al,, 2010) Msnadeugvsvineyadassiotiied

Uy fnugiuuiainnisaineyyaieTieaniidideunudiiu Feanunsaazanglanalunai

arargtiuayduviad Ininliaunsavndeuaisiusyyadassnilnuauifazaalanslua

3
as

U
wasludiu edralsnanuisnimeaeugrnsvineuyadasyanie vy syyadaseamnsaazais
lalumqvinazatedunss (WYIUDa NIaLeNIUDE) WINTUU T duAUNITNAdaUAITAIU

auyadassnilnneautilivouln (Floegel et al, 2011)

1 ﬂ‘ @
INI189IUY8Y Marina Wazpndz (2009) (Marina et al., 2009a) WU1GNTVINDULE
dasyAnilayvas VCO Nlavnnisadanenuisiusensnuignsnlsnisvin (fermentation

method) waznsldanuiauaduniiandu (heating-cooling method) fidn ICs, U199 1.24-

' 7 Il
= = = =

3.23 faan3u/fiaddns FadignslunisvinouyadaszifiiiioriiganitlunisAnwasall A4

Aamsanauuuunies (centrifugation method) wazltszuinatannauniy
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100+

. IC,, = 78.16 & 0.60 mg/mL

y = 0.5338x + 8.2773
60 R? = 0.9997

a0

20 +

DPPH radical scavenging activity (%)

a0 80 120 160 200

VCO (me/mL)

AN 10 MNEnIaluNIsue uLaTasERANLa Y81 VCO

4.3.3 nsvaaeugvsmusuiadasyyUeioanlun

gvsvinayyadassglaieanleduas VCO uamalu nw 11 3nns@nwInudd guns
wineyyadassyUiveseanlenues VCO uaznsnunadn i1 ICs, Winiu 27.43 + 0.37 uag
0.99 + 0.02 Hadniu/ladans aua)du waz VCO A1 GAE winiu 36:32 + 0.75 daaniu

suyasassyUeivenlyniluauuadastiusiu MAnanssuunIvud BlanATaY

1da 2

voslslanounis dilulanouissonannasnulaslfUfisegnladsidnasouiiotioondiou
aqqﬁﬁ'ﬂ danaseuuingaeanaimvinlglulapeunie Miudiselaeaseiuesndiauiin
\Husiyadassguiasoanted faulieyyaguieieenladasiiuayuadassifianiuusslu
maviUA3endn udannsnaieyyaaiiouladassainaumiilao s dumsiUiasongs
Laun lalasiauledeanlen eyyalansenda wsedunanseniau (singlet oxygen) lumu
(Lee et al,, 2008) Fagusavinlimnanwd e oudluiu Wsiu wasmsue (Pietta, 2000)

syyayUileseanlunlusnanisasgniddsuiulalasiaueisenlanlagoulsiguasoan

'3
a w a

lanRaiinma (superoxide dismutase) druniinagaugnsvineyyadassyuileseanludly

3 3 o = = 2 o5 a [ SV = P
vaenvnaed ayyagUileseanlynssiUdsudmasnludiuntudy F1inAn1TganaulEd
AINEIINEU 560 UILLUAT N158ASIVBIATNIIAANTUREI VBN TAUB YA BATEUANITINTT

vinauyagueieanlanlunisinujizen (Saha and Paul, 2014)
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suyadassinaneaduazarsialuanalusnnie vnliiinnnzinsensendindu

dsnalviineudsnisaaiiaialusianie vilinanisaaiedivasreaaaulaiimia in
v 2 o e BE vl _ v a & | o o . .

nsasdndaiuiuvy Fedwanuiivtannaduansunveiavgs (skin aging) uenan

@ a0

dusuhlhmadguudonanm slifamsmansmenduny wazaudsmeveailee
failiAnnszuiunssnay Sudunalnnstlesiudaudanuasuiiiafuimaduioiaie
rosi19neildTuvIaiu edriadeudanUasimditdusanaini 1in1e duadueaduay
i aliinnisdenua ﬂTiE‘)JﬂLﬂ‘UﬁLﬁmi]’lﬂﬂ’J?iJLﬂ%Uﬂaaﬂ%Lﬂ%ULﬂuﬂﬁLMQ%a&IiﬂL%)E]’%)\‘i

via1eiln 57DBLERY UartaaniauTunasn (Biswas et al, 2017)

PMUANITAN I NTVIRUYABATEYY 3 T8 (1513 9) @mnsnasuladn VCO uana

AnauURvesa i ueyyadass Janalneralunisliesasulalasiau dlannseu wien1s

i | 9

@ a

Mineuuadasyalilaieanlyd

100 o

IC. = 27.43 % 0.37 me/mL
80 A 50
y/= 1.916x - 4.0621
60 4 2
R =0.9958

40 4

20 -

Superoxide radical scavenging activity (%)

N
&\\\\\\\\\\\\\\\\\Q\%
&\\\\\\\\\\\\\\\\\%

3\
S\

20 40 50

VCO (meg/mL)

AW 11 muEanIalunsitue nladassgUeisanlydues VCO
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Superoxide assay

Sample

ICs0o
(mg/mL)
VCO ), 75 27.43 + 0.37
Trolox -
Gallic acid 0.99 + 0.02

Data expressed a
TEAC expressed a

GAE expressed as mg

€9
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4.3.4 mvedeugstuduaulwineaaidiua
=l

VCO @111508U89n19%19 U0 aulstimaaaldud wandlu A 12 wuil ans

L3 1

1N5FIU EGCG AMsindy 0.05 fladniu/dadians fgnssudneuleiviiu 65.48 = 2.70%
d1u VO Aimnndudu 150, 300 uay 600 dadniu/iladans Sanddudueuluivhiu 9.51
+ 1.03%, 23.99 + 1.02% uaz 47.47 + 0.89% M1Ua19U YeNINTIUA IC5o V89 VCO Uay
FGCG winny 625.93 + 11.62 liadn3u/Aadans way 0.015 + 0.004 fadniu/iadans
AIUAIY

aeaansufulusiulassairmdnluiloeioaiu (connective tissues) uaziiu
yalusiuminduanisad (extracellular matrix; ECM) 7inusaniigalusianieyvd
(Masuda et al,, 2012) neaaauildnvaundudulodesyluzUreinaaaiaulvives
(collagen fibers) fintiilvimnuudussuazBanguivaiaay viliisadsieg AsgUsle waz
Fredanzivanimiiliuiunssdu teulasinsaaniiuaimiiianusadssaaielinana 1wy
agorecan, elastin, fibronectin, gelatin, laminin Lasagaailay (Raffetto and Khalil, 2008)
Tnanzasaaaulutuniaisvesianida (Watt and Fujiwara, 2011) Fatuanssudanis
Mamveseuluineaaiiua 919siuszlovilunisninauudswssvesionds lasnisteeiu

NSLERLANTNUBIADAALIU WAYNITNAITENIUIY

R0 3
g
2
S, ICs = 625.93 11,62 me/mL
g y = 0.0835% - 2.2332
2 R? = 0.9971
L 40 -
o
£
[4)]
@
5 200 4
&
©
o
0 : g I

150 300 600

VCO (mg/mL)

AW 12 Anvanunsalunissudasulaineaaidiuaues VCO
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435 nsvinaeugyistiudaaulsiinlsdua

wullailvlsduaduevlaimiidesiuiuneunismunumsndawatiiy fudunis
fudanisvirnuveeuledlnlsdiuaddivunlduiiosinlifiuniu Weswinnsdunsie
Wwantuanas qwéﬂﬁé’ﬂa"’juaulsziﬁlﬂs%mamm VCO wanslunw 13 A1 ICs, a9 VCO uaz
nsaladnnuiniiAaanu 761.89 + 18.85 Haaniu/ladani way 0.39 + 0.01 daaniu/
fladans audinu

Y
L3 a =t

MM3LAASP8AILAAASTOUUURINLIVILUYE LaziinTuanndadeninieluway

9

L |

meuensnisafenfgtesiveesluu msdudaiusided o1 uasaaailineg (Costin and
Hearing; 2007) msd s siianiuiadunisluwaduwailules (melanocytes) wulwsiln
Tstiuadueulnivdniinuaunisdunssiuaiiu Suimdestunisduaseiwaitui
doitunou velansandiaduves L-tyrosine W [3-3,4-dihydroxy-L-phenylalanine (L-
DOPA) Wazn1588ndladuaes L-DOPA 1y DOPAquinone wasiasuiduwariusely
(Costin and Hearing, 2007) lunsinwfisafunasviiliionszansla arsdudaeuleilnls

Fuaduismsnnuanfianlunisannszuaunisasradng (Wang et al, 2011)

100 4

2

o

S a0 0 1y = 76189 11885 mu/mL
19

E y = 0.0868x + 6.8042
;3% VP - Tie

A o

c

5 40

2

=

& 20 |

>

300 600 900 1200 1500
VCO (meg/mL)

A 13 anvaiuisatunissudaeulailnlsduass VCO
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4.3.6 navaaeugvstugeulaiuvindurialalussiiug

1%
s

ﬂﬁﬁﬂmqwﬁfﬁumLau"LSﬁﬁLw%ﬂ%mﬁaIaiﬂiﬁL‘ua 5 9iin lawn MMP-1, MMP-2,
MMP-3, MMP-9 way MMP-13 nanisdugsaulasiumsndivialalusuauss VCO wanalu

AW 14 namsdnenlumseiinudn dduugninusansinnnuaisalunisdugainguieule]

9

MMP lauatnuangyia lasfiain1sgudalugag 50-85% @aunsiuuswiuTansiignsnis

9

fuda MMP-9 gei1gn Wity 84.53 +1.00 % 1a05edu MMP-1, MMP-2, MMP-3, MMP-9
war MMP-13 T udua@ini s am (biomarker) fiaasdla nssvaunIsgosaars Ui

LUNSNAUANLEEA LAZNIZUIUNITDNLAUTDIINNIE

B NNGH 1.3 UM 8 VCO 250 me/mL
100

80
60
ao

20

MMP inhibitory activity (%)

MMP-1 MMP-2 MMP-3 MMP-9 MMP-13

M 14 Tunsdugaulvdwnsndwialalusfiuaas VCO

ouladl MMPs dianuduiusiunssuiunisdnau Taailudaaaununssuiunis
Sniau nisuansoenveueules MMPs Miudy 1z gnnuldlunsyuaunissniavdulngi
Aadunigluinanie Fuaulvl MMPs siutiiinauaunalnnisdesiunuias (barrer
function) lmiwlﬂﬂﬁﬂixﬁumiﬁmau (inflammatory cytokine) wazianssuvesalulal
(chemokine activity) (Fingleton, 2017; Nissinen and Kahari, 2014) qwéﬁ’]umﬂmﬂmﬁﬂaﬁ
wiialalushiuaues VCO thu eraananmmansanisluduiu zn? lessuiitislunisise
Ujnservensulsiwmindwvialalusiwa dwalieulaibiamisavirnuldedraund
@nARBINUNTIANYIVEY (Huang et al., 2011) seyinineaanin (ellagic acid) Faliuans

lunguaisusznauiuedn arursadudueulesl MMP-2 Wesainauaiuisalun1sduiu
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Zn”* leoeou uenaniin1sAnuues Calabriso et al. (2016) (Calabriso et al,, 2016) 31847U
' s a [V & e . .

awawanuﬂuaaﬂlmm NIUALIANIDIINTBA (trans-resveratrol) N3UANA (trans-piceid)
wAslasea (kaempferol) uazipelafu (quercetin) digmslunsduganisvinauvesoulas

MMP-2 wag MMP-9 siatiuansuszneuilusdnimuluthiiuuzwinauigvsaiaziluansesn

gualunistudaeuleduninduvialalusnua

17
s a

4,37 msvndeuguadudaoulu 5a-reductase

anmsvaaasiuesaildfuuamelsd Wuansnsg dosnilgradusdlunis
gudaaulest So-reductase wudn Tudasaanandudu 0.1:0.5 lulastuand asnsaduds
wuleilaludnuaswsiunssiuaududu wideiummduiugstuangasnmdudui
emuaslunisduduelediaslifiumntn Jsaiaunisnasgiuvesfkuamelsdlunis

gudneaulyy 5a-reductase ladanin 15 iatluAuiaevanuisolunisdudaeulesivag

d@15anNevadau
i Finasteride standard curve
1 4
90 )
80
_ e
k.
.60 0 Ly = 187.84x - 4.3768
2 50 | &
ic 2
| L R2 = 0.9979
S 30 + _..-.'-
&
20 +
10 - v
0 1 . ]
0 (0l g 0.3 0.4 0.5 0.6

Concentration (uM)

AT 15 nsaasgIueInsdudueulesl 5o-reductase vasarsunsguluuawmalsaiu

AU tuluvdslulasluans Turiennutudu 0.1-0.5 lulasluans
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Parameters FFi FF2
Color
L 62.35 +0:04 62.58 + 0.11
a 132+0.10 0.75 £ 0.10
b’ 6.35 + 0.04 5.81 +0.10
pH 8.13 + 0.06 8.45+£0.13
Viscosity (Pa.s) 2186 £0.13 94.42 + 0.23
Centrifugation test none none

weve Uszilluanunie sdeiases Viscometer lidsnues 6 figamgil 25 asmwaities

NN 16 wanduaASIUFIRImNAL

AIUNENVDY VCO 2 A5
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2/
a @ s

n1sAnwinstinandlsinudn VCO wansnmuandisiueyyadasy dudusulad
nlsFua uazdudvaulainpaaidiua sty VCO Wudiiunaiuisotumeaununi s

iél’ at ] o v ¢ o 1 = s & o s Vel
ysiuainaeUsswa wazdiunltusslevidugiunanlundnniueinvdiansszasiolan

i

4.4.2 MIWWWIITUHEANUINEANTTUGAT 19BN

EZBLLEEEBT

irmmiﬁ'mmﬁﬁuﬁﬂﬂuamquﬂ%’awauﬁuwuﬁﬁ VCO WWudiunan nns1e 12
LARIANTIATIERE Nz nm ThlA 3 ndu wavnisaansnew wiin fuiilei 2
fdu e HEL war HF2 fidvemansusiduiindadla fanam 17 Sinduneuseuq veaimo
o udunuasanszadlan Fuigaguiledsueia ldmuervue warlizinisuendy

< i 4 i i [ 1 = =
WaaaNAzNoy Watluuilesin1asq 5,000 saunawi Wuthal 30 uli

A1379 12 aNWIzNINIEAINY e FuTTudIs L dunLINg VCO

—
=
[
c
-
=
=3
1)
0
bl
[0]
wn
~J
=
W
5
(=]
=
o
o
w
jo8
o
0
0
o
ad
tr
o
o
b
o
s}
2o
2]
11
0
<

Parameters HF1 HF2
Color
L 92.42 + 0.42° 92.14 £ 0.27°
a 0.69 + 0.12° 0.79 + 0.08°

b 1231 + 0. 148 12.26 + 0.13°

:bes / 60:8€:%T Z9SZTTISE
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LY

A5 13 SNWAIENNIEATINYBIFISUTRIUTTIUIR VCO

£Z8ILEEEBE

Parameters PF1 PF2
Color
L 24.19 + 0.07° 29.06 + 0.06°
a -1.25 + O\107 -2.33 + 0.10°
b’ -0.87 + 0.11° sLBT 0 11°
Texture hard hard
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AN 18 NANAUNUNINTFIUNANVDY VCO 2 N5

4.5 N15USLEIUANUAIENINYDINANA LN

4.5.1 N3UTEENAINASAN TNV DIRSUNERANUI IR

Tusgninannsiiusawiiunan 45 Yuluani1izdneg wuin AumRivesrisy

1ol o  a

A309d71979 lon 8 ndu wazaunile Wutladedduniinassnissausureswisu 310

o

0
=

NSANYIAMUALIITDIATL NuTIAIAMUNTaLasdvaaTENe 2 d13U Tuynanined

aauniivies 4 esmwaldea, 45 perwaliea uazsouaduidu Lifianuuansneegiail
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WRMeEDA (o> 0.05) WalUTauisunuaauAy A1AIITUNIA-A1WNENIZ YR 2

A1319 14 NIINABUATIUAIANINYBIAITUATHUFIHIMEN VCO uaean 45 Ju uaziau

aduliiu 5 5

Color Viscosity
Conditions pH
L a* |5 (Pa.s)

Initial 6235+004 132+0.10 635+004 813006, 21.96+0.13

RT 62.09+054 137+008 6.46+0.15 811+0.02 2191.+£023

25l 4 °C 62284103 143+ 0068 6.35+ @04 18112 + 0.0 ZINHEEED
45 e 61.67+0.83 143021 636+£008 811+0.04 2197+£0.24

H/C 61.31+080 153+025 637+005 812+006 2220+0.17

Initial 62.58 +0.11 075+£0.10 581+£010 845+0.13 9442+023

RT 6246 +0.45 0.89+0.09 580+0.14 844+0.11 94.17+0.64

FE3 4 °C £2.69 + 0.95 0 EREIET 35 + 0.12 4 NG O. LSSt
45 °C 6197+051 0.80+0.08 586+0.08 838+0.14 9474+0.13

H/C 62.060E0.940 079 0370 BS54 E0, T 800724 Gl % 0.10

Data expressed as mean =+ standard deviation of triplicate measurements. p > 0.05.

RT: room temperature, H/C: heating/cooling conditions.

= - 9 o i [ ¢ i a a
ViHULAR Uszluanuvils Al8LAsad Viscometer 19 duLUa3 6 RNV 25 aaAaLged
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4.5.2 M3UsTIUANAEN NUBIR FURBAAUTAAN1TUGATIIVD T LS

wanfmusiannsuaairveaduniietumadeumiuaiive wan A uslaunsiiy
Wilgnuugiivies gaumgil 4 esmwaidva uay 45 ssrisaldsa Wusvaznan 45 Ju uavdeu
aduidu wudh v 2 ddudl 3 ndu wazmnududeieafudinsan iy uasnanduails
MaasuulamdIn snaUATNAITIYBHARAMIUUIEY (Souaduiiu Tiaumgil 4 sam

walded uay 45 asrgala. Uuaal 24 Falee 3133 5 59U) d3UA1NAIEN IR

15

€ZB81LEEEBT

A1379 15 N13VPFBUAINAIANMTDIRFTVLITUAANITUGATNTBUEUNY VCO N3N 45

E T uazdeuddudu 5 seu
%.
@ Color
o Conditions Precipitation
g L* a* b*
S Initial =~ 9242+042 0.69%0.12 1254 + Ol none
?,- RT 9241 +0.28 0.74 £0.08 12868 0,12 none
g HF1 4 °C 92.29 2 0. 2710 69 £0 15 1230 +£0.12 none
L
i 45 °C 92 3dsr 0268 0l 1 0. 10 1235+ 0.17 none
3 H/C 0244 + @7  UTTAEINDY 12.34 + QLT none
= Initial 92,14 +0.27 _ 0.79+0.08 12.26 +0.13 none
; RT 92.24 +0.21 0.82+0.08 L5 + Oglie none
; HF2 a4:C 9219028 0.79+0.09 12.30. £ 0:25 none
w 4580 9289054 | 085+0.11 12.33 + 026 none
Q
& H/C 92.11+£0.28  0.79 +0.09 12820580712 none

Data expressed as mean * standard deviation of triplicate measurements. p > 0.05.

RT: rcom temperature, H/C: heating/cooling conditions.
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HANAUNUIIINIUIANY 2 F15U WIetuvagauaAuAIRvRINaAR S e lasnsLAulY

Miouuilves aumnil 4 e lvaldyd way 45 peAlTaltyd Wuseezial 45 Y4 wull A

2
WATNAUVDIUN

afapsan LAY wasAialiinsasuLUaIma N 1T NAEa UAIILAIA IV

a ¢ ' ) o g o a o A &
HERNUTLUULIY (SaUdauLduy VIRUNNY 4 BIANTALTEE LAy 45 a3ALTALTHE Wuan 24

F2l314 910U 5 38U) A9wandly m1519 16

Y]

A1514 16 N1SNPADUAIUAIAN TNUDIAITUTHIUTIINIUIN VCO 1189970 45 TU Lazsouaau

\fu 5 sou
Conditions g Odor
by & b*
Initial 24.19+£007 -1.25+0.10 -0.87+0.11  characteristic aroma
RT 2426 £008 /-1.25%0.15 -0.81 + 0.07  characteristic aroma
PEL a°C 2r2TNE00 -1.38 +1813 -0.85+0.08  characteristic aroma
45%¢ 24 27 + TS S -0.75+0.09 . characteristic aroma
H/C 246 20 e -1.21 +0.10 -0.74 +0.08 characteristic aroma
Initial 2906+ 006 ' -233&0.10 -1.87+0.11 characteristic aroma
RT 29013 + 0.20 -2.38¥0709 -1.86 £ 0.11 . characteristic aroma
PF2 4°C 29154011 -235+0.06 -1.89+0.09 . characteristic aroma
158 o RS -1.85+0.13  characteristic aroma
H/C 29.12+009 -237+0.09 -1.87+0.09  characteristic aroma

Data expressed as mean =+ standard deviation of triplicate measurements. p > 0.05

RT: room temperature, H/C: heating/cooling conditions.
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4.6 NSNAFAUAIIUTEABLADIHINIS

HANISVAGRUANLITEANEARIVBNARA AU  BEAduNanN1IUgRITeN
VURY WaTKARAMIUTIINIUINFBRILY 18987d1a0AsI LU 10 AU Aandndnue wudn la
WARN1STEANUMADY 111 WAYHULASULRINLNUS4D1ENA0AT NaINAAaUNARN U@Lt
W o w PR ] = = w °
aauynsiuremanfumnddiunay VCO yivauviln dimuvasasds ansotnlunaasy

Tusanatiasaalule
4.7 n1sUssiiuaunawe lavasnann st luatandiins
4.7.1 msUszdiuanunanelalundadueidissiavi

TunisusziiuasuUizsianti VCO erenaag 20 AU AeuLUUdaURN WaUsziiiu
erauianeladeniundinisld anuftimelavendatuiinrsanain 4 (color) ndu (odor)
LLEi:iFl’JWﬂJlélJ“UE]dL‘ﬁE)ﬂ%%J (softness of cream) n13n3z 18 ULAITevzlY (spreadability)
pMENNIalUNITUNIURAVIS (skin penetration) U%mmﬁwﬂuﬁ:mﬁaaéuuﬁ’a (oil on the
skin) A1ANL IRz UBIRINENLY (greasiness of the skin) wazmuanelalagsauveas

@

(overall satisfaction) mmﬁqwa“[waqa'la'laﬂﬂﬁuag:ﬁu-ﬁxmumwmﬂa‘u 5 5¥AU FIA
AZWUULEARID mmé’ﬁn’uaamamﬁﬂit.ﬁmﬁ'umﬁmﬁmfﬁmﬂ Aunn (5) Demauan (1) 270
NISANWINULT ANLNINB T8 @ dlAsRaAIL VCO Tu GRBRG RN Tﬂuﬁmmﬁﬁnﬁami

MOUANBITY VI Alazfnn dwsusuvasuanmnde daandlunisie 17

71574 17 enuianslaveseranadaslundndusnasuin R su FFL uas FF2

Parameters FF1 4
Color 4.90 + 0.31 490 £ 0.31
Odor 4.65 + 0.67 4.55 + 0.83
Softness of cream 4,30 £ 0.57 4.10 + 0.55
Spreadability 4.35 + 0.59 4.10 + 0.64
Skin penetration 4.40 + 0.50 4.05 + 0.69
Oil on the skin 3954 0,60 3.80 £ 0.70
Greasiness of the skin 4.00 £ 0.73 3.85+0.75
Overall satisfaction 4.35 + 0.49 4.10 + 0.72
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mmaﬁmﬁmmﬁawa‘lmqamnﬁ’uﬁuaxnﬁ'ummﬂ%uﬁy’q 2 a15u lewdans FF1 wag
FF2 SiAzuuy 4.90 + 0.31 uag 4.90 + 0.31 MUY AZLUUNAUYDY FF1 191y 4.65 +
0.67 uas FF2 W1y 4.55 + 0.83 Tuidvesmuidnsznitanisldauetaiadasiniiuie
walageriannsuYeIns FFL way FF2 Wiy 4.30 + 0.50 uay 4.30 + 0.57 muddiu d
N15N5ENBUURINLY hazAEEINITalUAISTUNIUEI VL 1&1’%’Uﬂamﬁqwa1ﬁxﬁuqsﬁ!ﬁa g
M3 U%mmﬁwﬁuﬁLwﬁaaguuﬁwaq FF1L winnu 3.95 + 0.60 was FF2 winnu 3.80 + 0.70
‘uaﬂmnﬁmawaﬁﬂsﬁewa%qwia FF1 Tuwdmansanmuez uesdia WAy 4.00 + 0.73 du

FF2 1Ny 3.85 + 0.75

o =

prdnaiiasfionelogafigaiuduaeaiudia 2 #13u WAIRG 4.90. = 0.31 Tuvei
mmaﬁﬂiﬁawﬂa}ﬁaaﬁqmﬁuﬂ%umiwﬁuﬁmﬁaasjvuﬁmﬁd FF1 nnU 3.95 + 0.60 wax
FF2 viaifu 3.80 + 0.70 uanantiuauiiawelalnesiuse FF1 windu 4.35 + 0 49-ag FF2
Wi 4.10 + 0.72 9 nmanTsAnuLansd1 enanasinsiipanaiielasonumia 2 fdugs lag
oraaasiiamielaluiiu FR1 gend1 FR2 venantlenanasiaslaiiionnisud wieszaie
hes lutreszaznainsvnasy 2 §Uasi fetusidu FR1 Sadussufimensuanisiilde
ganlanndlg uazilafnwisyans nnaeandnsam Fr1 Tunisduduoulalinlsdua
Wudn F5u FR1 finngdady 1,000 fadnsuseiiadans anwnsadudveuludlulsaiuals

WNNU o8z 75.51

4.7.2 nsUszaiuanunme lalundaiunaan1IvianI 9 e L duNu

2

A1319 18 Auianalavaseanadaslundadusiuiiuaaniiansisvotdundiiv HF

bhag HFZ
Parameters HF1 HF2
Color 4.70 £ 0.47 4.70 £ 0.47
Odor 440 £ 0.75 6420 + 1.15
Appearance 4.60 + 0.50 4.45 + 0.70
Skin penetration 3.80 +0.62 4.10 + 0.85
Oil on the hair 3.25+0.72 3.80 £ 0.95
Greasiness of the hair 365 £ 0,75 4.20 + 0.62
Softness of the hair 375+ 0.79 4.50 + 0.89
Overall satisfaction 4.05 +0.51 4.50 + 0.69
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P
Unn 5
A5UNan15Aaes
nnsAnwInudn ddunzndnuigniiifesasdadiuvensaluduaionans
(medium chain fatty acids; MCFASs) 1uﬂ%u1mqq Tnedinsaysznaulawn nsnaasn (lauric
acid) nsaA1w3an (caprylic acid) nsnAINEA (capric acid) WagnsnAllnsdn (caproic acid)

=

UunEnsIUSansin e ltusuAIanuAseLas 95.72 dansabuiulidusivisvuessyay

5

4.28 Gausznaumelewiin 3 (omega 3) Yovar 0.02 Tewifa 6 (omega 6) $a8ax 0.58 Lay
lowin1 9 (omega 9) Souay 3.68 mnwamiﬁﬂmqw%{ﬁu%’maqgaﬁﬁixﬁgﬂ 3 35 ABTS, DPPH,
superoxide @mn3nagulddn VCO wansmantivesarsinueyuadasy danalneradunis
Tevneallalasiau Bidnnseu wienafdnauyadassyUiesaonled uenaindudiiian’
Fuifateulmineaaiiaiidovaaisnoaanay uavgridudueouladlvlstualunistiaaiunis
A rauianiu grstudieuladlwisannidnmalunistdastunismanismonduns daugnd
Fudaoulmiums ndunialallsiiiua fivisannissmiauuagtiasiuniadeuvasta wuil VCO
fignsnisdudy MMP-9 gadian quisvasdiussnuiavdlunisfiuoyyadass Suds
ulusinoaadua ouluilnlsfiue touluiliisarnianwaleulsiunindwsialalu shtua
daunilsornunanansusznavituednitilaglutiusennuians 9ngrisTanmiandnis
11 V€O Tumwdfundndusviagefiami ndndmueiann1smansiavoddun Laznansioue
vamtan efinwmmninsianeandndurinigldannsfiuandisiu wudiada Saeidang
AIRIANIINIEN MTUYNAN 1Y LLaxLﬁ‘aﬂ‘axLﬁummﬁawa'liﬂummaﬁﬂs wuTeananasi
AT Inolanendn i ualnssuaun wazlufionnissramaiiesnased1aaiuss iy

nafinenluas duaasliiusdnanmees VCO nilgnadanmatuayunistimniiiuyann

a

wazautundnduringdionuasnudium drudaaiuntsorRanineiunningaunugs

Ialudszinelng wenaintdauannisiign IngAunasiATasdaInssUsenalaanaae
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Abstract: Virgin coconut o1l (VCO) was extracted from coconut meat (Cocos
nucifera Linn, using cold process. The VCO was analysed to investigate its fatty acid
composition and potential as a cosmetic ingredient for -anti-aging skincare.

Characterisation of the fatty acids composition of VCO was accomplished using gas
chromatography with flame ionise detection (GC-FID). The fatty acid profile of VCO

was found to be 70% medium chains of saturated fatty acids that contain primarily
lauric acid, at 48.41%. along with 16.33% myristic acid, 8.80% caprylic acid, 6.67%
capric acid and 6.36% palmitic acid. VCO showed inhibition of free radicals, with ICso
values of 1.39 + 0.01, 78.16 = 0.60 and 2743 + 037 mgmL in ABTS, DPPH and
superoxide radicals scavenging tests, respectively. The skin-whitening effect was
examined with a tyrosinase assay using L-DOPA as an enzymatic substrate. Anti-aging
property was determined by collagenase inhibitory activity. The optimal ICsp values
for anti-tyrosinase and anti-collagenase activities were 761.89 + 18.85 mgmL and
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62593 + 11.62 mgmL, respectively. These results indicated that VCO has potential as
a functional ingredient in cosmeceutical products, such as whitening and anti-aging

skincare products, that aim to decrease oxidative stress, hyperpigmentation and
wrinkles of facial skin. The optimal concentration of VCO was formulated as VCO
cream and analysed in terms of its physical characteristics and user satisfaction. The
results revealed that 20 volunteers were highly satisfied with the VCO cream and
suffered no skin irritation.

Keywords: antioxidant, anti-collagenase. anti-tyrosinase, cosmetic ingredient,

virgin coconut oil
INTRODUCTION

Skin aging 1s a complicated biochemical progression that is due to intrinsic
and extrinsic factors. Intrinsic factors include age, metabolic processes, genetic

factors, unbalanced antioxidant components in the skin, free radicals and hormonal
factors [1] Extrinsic factors include exposure to UV radiation, stress, cigarettes,

pollution, drugs and food [2). Skin wrinkles form as a result of natural aging processes
and the presence of excessive amounts of reactive oxygen species (ROS) (3]. ROS are
defined as oxygen-containing, highly reactive species. ROS are generated constantly
during normal cellular metabolism. which is essential for biological functions.

However, excessive ROS causes oxidative stress and damages biological molecules
[4). ROS such as superoxide anion radical, hydroxyl radicals, singlet oxygen and

hydrogen peroxide, formed during normal metabolic processes, can generate lipid
peroxidation and lead to the accumulation of lipid peroxides (5. ROS directly cause

skin aging by invelving the oxidative damage of the lipids, proteins and DNA of the
skin and are mainly related to extracellular matrix (ECM) degradation. Collagenase

and elastase enzymes are responsible for the breakdown of various components of the
ECM, such as collagen and elastin

Tyrosinase is a copper-containing enzyme that catalyses the synthesis of
melanin and other pigments from tyrosine (6]. Melanin is a dark biological pigment
found in hair, skin, eyes and other tissue, and it plays a crucial role in protecting
human skin against ultraviolet (UV) radiation. The accumulation of tyrosinase causes
hyperpigmentation, which 1s a common problem in middle-aged and older people (7).

Tyrosinase inhibitors have become increasingly important in medicinal and cosmetic
products that may be used as powerful skin-whitening agents for treating

hyperpigmented skin (8.

Collagen is the most abundant protein in the ECM; it functions as an adherent
for connective tissues [9] and is responsible for tensile strength, providing firmness to

the skin. The collagenase enzyme is a metalloproteinase that can degrade molecules
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such as aggrecan, elastin, fibronectin, gelatine, laminin and collagen [101. Accordingly,

collagenase inhibitors may have beneficial effects in maintaining healthy skin by
preventing dermal matrix degradation.

Virgin coconut oil (VCO) is extracted directly from fresh mature coconut meat
(Cocos nucifera Linn) without using chemicals or high heat; thus, it has more
beneficial effects than coconut oil (CO), as VCO retains most of its unsaponifiable
components [11]. VCO is colourless and clear, with the aroma of fresh coconut. It
displays several biological activities, including anti-inflammatory, analgesic and
antipyretic properties, in vivo [12). Traditionally, virgin coconut oil is used for skin
moisturisation. The present study was performed to ‘evaluate the fatty acid
composition of virgin coconut oil, as well as to evaluate any anti-aging potential it

may have via in vitro antioxidant, anti-tyrosinase and anti-collagenase assays.

MATERIALS AND METHODS

Preparation of the Virgin Coconut Oil(VCO)

In this experiment, fresh coconut milk was brought from a local market in
Chiang Mai, Thailand. The extraction method described by Wong and Hartina (131,

with some modifications, was used. The coconut milk, at a weight of 1 kg, was filtered
through Whatman's filter paper No. 4 The filtrate was centrifuged at a centrifugal
speed of 5,000 rpm at 30°C for 30 minutes. The VCO was then stored in a glass bottle

at room temperature. The VCO yield was 8.8%

Determination of Fatty Acid Composition of VCO

The analysis of the VCO fatty acid profile was conducted via Agilent gas
chromatography (Agilent technologies 6890N) equipped with a flame ionisation

detector (FID) on a capillary column (100 m length, 0.25 mm internal diameter and
020 pum film thickness). The column was initially set at 140°C and held for five
minutes, then increased to 250°C at a rate of 3°C/minute and held for 17 minutes at

250°C. The detectable peaks were recorded, and the retention time was confirmed [14).
Evaluation of VCO for Antioxidant Activity

ABTS™* cation radical scavenging activity

The method described by Re et al [15) was used with some modifications. The

ABTS reagent was prepared by mixing 7 mM ABTS 2,2-azino-bis 3-



assste cootoseres svseust aow [|[[IFINITIINI

el

:bas / 60:8€:%T T9SZTIST ADSI / UOT

S¢

107

ethylbenzthiazoline-6-sulfonic acid) with 140 mM potassium persulfate. After the
mixture was kept in the dark at room temperature for 16 h to allow the completion of
radical generation, it was then diluted with deionised water to give an absorbance of
0.70 £ 0.05 at 734 nm before use. To determine the scavenging activity, 1 mL of
ABTS reagent was mixed with 10 pl. of VCO, and the absorbance was measured at
734 nm six minutes after the initial mixing. The scavenging activity of ABTS** radical
was calculated using equation (1). All determinations were carried out in triplicate. The
1Cso value was the inhibitory concentration at which ABTS** radical was scavenging
at 50%. Trolox, a derivative of vitamin E, was employed as a positive control. The
ABTS™ radical scavenging activity was expressed as Trolox equivalent antioxidant
capacity (TEAC), which represented the concentration (mM) of Trolox per gram of
sample.

Acomro] y A

ABTS* radical scavenging activity (%)= sample ¢ 100

)
A

control

where Acontrol Shows the absorbance of the control and Asampie represents absorbance in
the presence of the sample or positive control.

DPPH radical scavenging activity

The VCO was measured for DPPH (l-diphenyl-2-picrylhydrazyl) radical
scavenging activity according to the method of Hou et al. (16). Briefly, each 0.3 mL of
the sample solution was added to 0.1 mL Tris-HCI buffer (pH 7.9) and then mixed with
06 mL of 02 mM DPPH in methano!l for 20 minutes, under light protection. The
absorbance at 517 nm was determined. The scavenging activity of DPPH radical was
calculated using equation (2). All determinations were carried out in triplicate. The

1Cs0 value was the inhibitory concentration at which DPPH radical was scavenging at
50%. Gallic acid was used as a positive control. DPPH radical scavenging activity was

expressed as gallic acid equivalent (GAE) in milligrams of gallic acid per gram of
sample.
: s e Accnlrol’Asa mple
DPPH radical scavenging activity )= & 2P % 1.00

2)

A

control

where Acontrol Shows the absorbance of the control and Asample represents absorbance in
the presence of the sample or positive control.
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Superoxide anion (027" scavenging activity

Measurement of the superoxide anion scavenging activity of the virgin
coconut oil was performed by following the method described by Nishikimi et al. (17).

Nitroblue tetrazolium (NBT), nicotinamide adenine dinucleotide (NADH) and
phenazine methosulphate (PMS) solutions at the concentrations of 156 uM, 468 uM
and 60 uM, respectively, were prepared in 0-1"M phosphate buffer (pH 7.4). One mL of
NBT solution, 1 mL of NADH solution and 0.1 mL of sample solution were mixed.
The reaction was then started by adding 0.1 mL of PMS solution to the mixture. After

five minutes of incubation at room temperature, the absorbance was measured at 560
nm, and the scavenging activity of superoxide anion radical was calculated using
equation (3). All determinations were carried out in triplicate. Gallic acid was used as a

positive control. Superoxide anion radical scavenging activity was expressed as gallic

acid equivalent (GAE)in milligram gallic acid per gram of sample.

A

control ~

Superoxide anion radical scavenging activity (%) - sample y_ 100

&)
A

control

where Aconirol Shows the absorbance of the control and Asampie represents absorbance in
the presence of the sample or positive control.

Determination of Anti-tyrosinase Activity

The determination of tyrosinase inhibition activity was measured by the
method described by Lim et al. (18] L-DOPA was used as a substrate. A total of 40 pl

of 2.5 mM L-DOPA solution, 80 uL. of 0.1 M phosphate buffer (pH 6.8), 40 pL. of test
samples and 40 pl. of tyrosinase solution (200 unitmL) were mixed and incubated at
37°C for 30 minutes. The dopachrome formulation was measured at 475 nm. The
inhibitory activity on tyrosinase was calculated using equation 4). All determinations
were carried out in triplicate. Kojic acid was used as a standard tyrosinase inhibitor

control.

g ; 5 g A A
Inhibition of tyrosinase activity ()~ comrol”” sample y 1()()

“
A

control



=
W
u
o
=
o
o
]
o7
-
0

]

o

L

3

:bas / 60:8€:FT T9GCTISZ :ADSI / UOTIIE

ST

109

where Aconirol Shows the absorbance of the control and Asample represents absorbance in
the presence of the sample or positive control.

Determination of Anti-collagenase Activity

Collagenase inhibition activity was determined according to the protocol of
Van Wart and Steinbrink [19) with a slight modification. Briefly, 10 pL of the test

sample was mixed with 10 _pl of collagenase solution and 190 pl. of N-3-2-furyl
acryloyl-Leu-Gly-Pro-Ala (FALGPA) solution. The absorbance at 340 nm was
measured immediately after adding the substrate and then continuously for five
minutes using a microplate reader.

The inhibitory activity on collagenase was calculated using equation (5). All
assays were performed in triplicate. Epigallocatechin gallate (EGCG) was used as a

positive control.
A

control -

Inhibition of collagenase activity (%)= camp 400 5)

A

control

where Aconrol Shows the absorbance of the control and Asample represents absorbance in
the presence of the sample or positive control.

Formulation of the Cream

The emulsion of a cream containing VCO was formulated using the
ingredients shown in Table 1. Briefly, the VCO, the emulsifying agent and other oil-

soluble components were dissolved in the oil phase (Part A). Then, the preservatives
and other water-soluble components were dissolved in the aqueous phase (Part B).

After that, the aqueous phase was added in portions to the oil phase using a
homogeniser, with constant stirring at 2,000 rpm for ten minutes.
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Table 1. Composition of ingredients used in formulation of the cream

Phase Ingredients % W/W
Water Phase Dipotassium glycyrrhizate 0.10
(Part A) Carbopol ultez 21 028
Butylene glycol 1.00

Propylene glycol 0.50

Panthenol 100

Spectrastat BHL 1.80

Distilled water g.s. 100 qs.
Oil Phase Virgin coconut oil 1220
(Part B) Squalane 280
Trifat S-308 420

Tocopheryl acetate 2.00

dl-Alpha tocopherol 0.50

DC 556 1.00

Novemer EC-2 2.00

Fragrance oil 0.50

q.s.: quantity sufficient

Stability Test

The preliminary estimation of stability was assessed immediately and then
again 24 hours after preparation using a centrifugation assay at 5,000 rpm 25°C) for

30 minutes. The formulated cream was monitored under accelerated stability studies,
which were stored in well-closed glass containers at room temperature, at 4°C (in
refrigerator) and at 45°C (n incubator) for 60 days; the heating/cooling method (at
45°C and 4°C, for 48 hours for each storage temperature) was applied for five cycles.

Different physicochemical parameters, such as colour, pH, phase separation and
viscosity, were evaluated to assure the desired stability of the cream (20,
Satisfaction Test

The cream containing VCO was tested with 20 volunteers to measure their
satisfaction. The volunteers agreed to apply the cream base on their forearm skin twice



CZBLLCEERT

Gz :bos / 60:8€:%T T9SEZTIGE :4ADSI / UOTILIISSSTIP €00TOSETLS STSSULT ALW ||”|IJ"||

111

daily for two weeks. Their satisfaction was evaluated using a 5-point Likert scale

questionnaire, in which 1 indicated very low satisfaction and 5 indicated very high
satisfaction. Satisfaction scores were calculated as class intervals to yield five levels of

satisfaction: very high 4 50-500), high 3.50-449), medium (2.50-349), low (1.50-2.49)
and very low (1.00-149).

Statistical Analyses

Statistical analyses were conducted using the Statistical Package for the Social
Sciences (SPSS), version 17.0 for Windows. Statistical comparisons between groups

were carried out using one-way analysis of variance (ANOVA)and Tukey's honestly
significant difference (HSD) post hoc test; p-values under 0.05 were considered

significant.

RESULTS AND DISCUSSION

Virgin coconut oil (VCO) had a high proportion of medium chain fatty acids
(MCFAs). As seen in Figure 1, these contain primarily lauric acid, at 51 88%, as well as
943 caprylic acid, 7.15% capric acid and 0.76v% caproic acid. The results for fatty acids
composition are shown in Table 2. The total saturated fatty acids were 95.72%, while
the total unsaturated fatty acids were 4 28« the latter consisted of omega 3 (0.02%),
omega 6 (0.58%) and omega 9 (3.68v).

Saturated fatty acid, lauric acid and capric acid have been shown to possess
antibacterial and anti-inflammatory properties that work against Propionibacterium

acnes [21-23) They attenuated P. acnes-induced ear swelling in mice and significantly
reduced IL-6 and IL-8 production in P. acnes-stimulated SZ95 sebocytes [23).

Therefore, VCO has potential as an ingredient in acne skincare products due to its
anti-acne bacterial and anti-inflammatory effects.



€£Z8L.eCE82

sz :bes / 60:8€:%T zoszTlse avex / woraeaxesstp tootosetss stssuzt ncw (||

112

FID2 B. (102358 FFADOOOOT.D)

$ 3
b 'S th 52
!
45 T 29
g . 4 ¢ o e . E;
40+ 2 3 3 5 ki 23
el & & it = Ty
g g2l o 2 2 85
Ul g k §| = o
35+ Sl s 2 g &
g = B Le] I
53 22
N : nlal Qe
o 22 8 g8 o 2
] o §‘ E oo 9
] u= B =
25~ o o g,ﬁ%ﬁ § g
] = 2 2o v -

: o1 © i 8 &
: g ) 5 2|58 %3
-~ = 2 ig & .

L L 8§ h " g
15
‘g i i i i i a i 5 i i -
10 ] ] 40 mn

Area Percent Report

Figure 1. Gas chromatogram of virgin coconut oil

Table 2. Fatty acid composition of virgin coconut oil

Fatty Acid Composition Percent
Caproic acid (C6.0) 0.76
Caprylic acid (C8.0 943
Capric acid (C10:0) /.13
Lauric acid (C12:0) 5188
Myristic acid (C14.0 1750
Palmitic acid (C16:0) 682
Stearic acid (C18.0) 218
cis-11,14,17-Eicosatrienoic acid (C20:3n3) 0.02
¢is-9,12-Linoleic acid (C18:2n6) 058
cis-9-Oleic acid (C18:1n9C) 368

The percentage of ABTS radical scavenging activity in VCO is shown in
Figure 2. The inhibition concentration was at 50% (ICso) in the VCO, ABTS radical
scavenging activity was 139+ 0.01 mg/mL and that of Trolox was 0.03 + 001 mgmL.

Figure 2 shows that the inhibitory effect of VCO on ABTS radical scavenging activity
was concentration dependent. The Trolox equivalent antioxidant capacity (TEAC)

value of VCO was found to be 0.72+ 0.01 mM.
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The ABTS radical scavenging activity assay has been widely used to evaluate
the antioxidant activity of compounds due to the simple, rapid, sensitive and
reproducible nature of the procedure (241 The extent of the inhibition of ABTS was

plotted as a function of concentration to compare with a standard amount of Trolox
and the TEAC value. It was observed that higher the TEAC value of the sample, the

stronger the antioxidant activity The assay is also an excellent method for
determining the antioxidant activity of many substances, such as hydrogen or electron-
donating antioxidants (scavengers of aqueous phase radicals) and chain-breaking

antioxidants (scavengers of lipid peroxyl radicals) (251

£ 100 -

z ICs, = 1.39 £0.01 mg/mL
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Figure 2. ABTS radical scavenging activity in virgin coconut oil

Figure 3 shows the scavenging activity of DPPH radical in the VCO.
According to the linear regression analysis, the ICso values of DPPH radical
scavenging activity in the VCO and gallic acid were found to be 78 16 £ 0.60 and 0.04
+ 0.19 mgmlL, respectively. The gallic acid equivalent (GAE) value of the VCO was
056+ 0.01 mg.

The DPPH assay is one of the most applied methods among antioxidant
activity assays because it can accommodate samples in a short period of time and
detect active ingredients at low concentrations [26]. The DPPH radical is a stable

nitrogen-centred free radical. When the stable DPPH radical accepts an electron from
the antioxidant compound, its colour changes from purple to yellow. The decrease in

the absorbance of the DPPH radical is caused by antioxidants, due to the scavenging
of the radical by donating hydrogen atoms (27). The ABTS assay is based on the

generation of bluish-green ABTS*™ chromophore, which can be solubilised in both
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aqueous and organic solvents and is applicable to both hydrophilic and lipophilic
antioxidant systems. However, the DPPH assay uses a radical dissolved in organic

solvents (methanol)and is applicable to hydrophobic antioxidant systems (28],

& 100 A
& IC5, = 78.16 + 0.60 mg/ml.
Z E0E b Iy &
i -
= R2 = 0.9997
=
W 60
o
z &
2 40
3
5
g 20 -
a9
o,
o
D 0 |l T T L}

200

VCO (mg/ml)

Figure 3. DPPH radical scavenging activity in the virgin coconut oil

VCO also scavenges superoxide radicals, as illustrated in Figure 4. The 1Cso

value of the VCO and gallic acid, which can be determined from the linear regression
lines, were 2743 + 037 and 099 £ 0.02 mgmL, respectively. The GAE value of the

VCO was found to be 3632+ 075 mg.

A superoxide anion radical is an initial free radical formed from mitochondrial
electron transport systems. Mitochondria generate energy using a four-electron chain

reaction, reducing oxygen to water. Some of the electrons escaping from the
mitochondrial chain directly react with oxygen and from superoxide anion. Although a

relatively weak oxidant, O2™* exhibits limited chemical reactivity, but it can generate
more dangerous species (other reactive oxygen species) in living systems, including
hydrogen peroxide, hydroxyl radical or singlet oxygen [29], which induce oxidative

damage in lipids, proteins and DNA (30). In most organisms, O>™* is converted to
hydrogen peroxide by superoxide dismutase. In the assay for superoxide anion radical
scavenging activity, superoxide anion is induced in the PMS/NADH-NBT system. O>~*
is derived from dissolved oxygen by a PMS/NADH coupling reaction that reduces
NBT. With this method, O, reduces the yellow dye (NBT?*") to produce blue

formazan, which is measured spectrophotometrically at 560 nm. The decrease of
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absorbance with antioxidants thus indicates the consumption of O;™* in the reaction
mixture 311

From the results of the three antioxidant assays, it can be concluded that VCO
displays antioxidant properties. [ts mechanism may lie in its hydrogen-donating ability
or its quenching of superoxide anion radicals.

Tyrosinase is an enzyme involved in the rate-limiting step for the control of
melanin production. Therefore, the inhibition of tyrosinase activity tends to induce
skin whitening due to a reduction in melanin synthesis. The tyrosinase inhibitory
activity of the VCO is shown in Figure 5 The ICso value of tyrosinase inhibitory
activity was determined from the linear regression lines. The ICso values of the VCO
and kojic acid were found to be 761 89 + 18 85 and 0.39 £ 0.01 mg/mL, respectively.

Hyperpigmentation causes human skin aging and occurs as a result of both
internal and external factors, including those related to hormones, UV exposure, drugs
and the presence of various chemicals (32). Melanin biosynthesis is a pathway that

appears in melanocytes The key enzyme that regulates melanin synthesis. is
tyrosinase, which is involved in two steps of melanin synthesis, including the
hydroxylation of L-tyrosine to [-3.4-dihydroxy-L-phenylalanine (L-DOPA) and
oxidation of L-DOPA to DOPAquinone, and further conversion to melanin (32). In

research on skin whitening, tyrosinase inhibitors are the most common approach to
decreasing pigmentation processes (331

100 1
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Figure 4. Superoxide radical scavenging activity in the virgin coconut oil
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Figure 5. Tyrosinase inhibitory activity in the virgin coconut oil

VCO can also inhibit collagenase activity, as illustrated in Figure 6. An EGCG
at 005 mgmL showed the inhibition of collagenase activity at 6548 + 2.70%. The
VCO, at 150, 300 and 600 mg/mL, presented inhibition collagenase activity of 9.51 £
1.03%, 2399 + 1 02% and 47 47 + 0.89%, respectively. The 1Cso values of the VCO and
EGCG were found to be 62593 + 11.62 and 0.015 £ 0.004 mgmL, respectively.

Collagenase is the enzyme that digests the triple-helix structure of collagen,
which is the major component of the ECM in the dermis layer of the skin (34). Hence,

the inhibition of collagenase activity could protect against collagen breakdown and
subsequently, the wrinkling process.
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Figure 6. Effect of the virgin coconut oil on collagenase inhibitory activity
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The formulated cream containing virgin coconut oil was analysed for its
physical characteristics, including colour, pH and viscosity, as shown in Table 3. The

cream was found to be of white colour, had good spreadability and presented no signs
of phase separation when centrifuged at 5.000 rpm for 30 minutes.

During storage, a cosmetic formulation’s thermal stability, colour and viscosity
are the prime parameters that affect the formulation's acceptability. There were no
significant differences @ > 0.05) in the wviscosity and colour of all conditions

comparative with start condition were found at room temperature, 4 C, 45 "C and
heating-cooling cycles. The pH of all conditions showed that there was no significant

variation after the study period

Table 3. Stability test of formulated cream after 45 days and heating/cooling

for five cycles

Colour Viscosity Phase
Sons | g a b pii (cps) Separation

Initial 6235+ 132+ 635&604° ) 8 13 2196233+ none
0.04? 0.10* 0.06* 13475%

RT 6209+ 137+ 646+0.15* 811+ 2191194+ none
0.54% 0.08* 0.02? 231.902

4°C 6228+ 148+ 635+0.04" 812+ 21774004+9338* none

1.03* 0162 0.02?

45°C 61672 < 143+ 636+008" 811+ 2199422+ none
0.83* 212 0.04% 242 03?

H/C 6131+ 155 6. 305 B8+ 22202 50% none
0.80° 0.25% 0.06" 169927

Data expressed as mean + standard deviation of triplicate measurements. Averages
with different letters in the same column are different @ < 005). RT: room

temperature, H/C: heating/cooling conditions.
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Figure 7. Volunteers' satistaction with the cream

To evaluate the VCO cream, 20 volunteers were asked to answer a
questionnaire to evaluate their satisfaction with the cream after use. The satisfaction of

the cream was determined in terms of its colour, odour, softness, ability to be spread
on the skin, ability to penetrate through to the skin, amount of oil left on the skin,
greasy feeling of the skin and overall cream satisfaction. Volunteers' satisfaction was

determined by a five-point Likert scale. in which the point value represented the
volunteers’ feelings about how well the product worked, from very well (5) to very
poorly (1). The results revealed that the volunteers' satisfaction with the VCO cream
was high to very high, with responses between “well” and “very well for all areas
measured. These are presented in Figure 7.

Regarding its physical appearance, the volunteers were very highly satisfied
with -the colour and odour of the cream. In terms of how it felt during use, the

volunteers were highly satisfied with its softness, spreadability on the skin and its
ability to penetrate the skin. In addition, they were highly satisfied with the amount of

oil left on the skin and the extent to which the cream left a greasy feeling on the skin.
They were most satisfied with the cream's colour, at 490 + 0.31, while they were least
satisfied with the amount of oil left on the skin 395 + 0.60). These results indicate
that, overall, the volunteers were highly satisfied with the cream. Additionally, the
volunteers experienced no skin allergies or skin irritation during the two-week testing
period.

In cosmetic products, argan oil and rosehip oil are popular plant oils used in
skincare. Pagliuca et al [(35] reported that argan (Argania spinose) oil, an expensive

product to obtain, is made with unroasted kernels; it is used to treat dry skin, acne,
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wrinkles and joint paint and to prevent hair loss and dry hair. Argan oil contains 43%
oleic acid, 36% linoleic acid and 16w palmitic acid (361 Marmol et al [37) reported that
rosehip (Rosa canina) seed oil was composed of linoleic acid 40-56%), a-linolenic acid
(20-30%), and oleic acid (14-20%). These oils have been used in cosmetics because of
their therapeutic effects on skin disorders. In contrast, VCO has a high proportion of
MCFAs, made up mainly of lauric acid. This study showed that VCO displays
antioxidant, anti-tyrosinase and anti-collagenase properties. In this light, alongside

argan oil and rosehip oil, VCO is a good. alternative ingredient for cosmeceutical
products.

CONCLUSIONS

VCO showed inhibitory activity against free radicals (ABTS, DPPH and
superoxide radical), tyrosinase and collagenase, all of which are invelved in skin
aging. Therefore, VCO has the potential to be used as a functional ingredient in
cosmeceutical products developed for anti-aging applications, such as whitening and
anti-aging skincare meant to decrease oxidative stress, hyperpigmentation and
wrinkles in the facial skin The results revealed that volunteers were highly satisfied

with the VCO cream and they had no skin irritation.
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Inhibition of free radicals and matrix metalloproteinase of virgin

coconut oil and its pain relief product
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Abstract

The virgin coconut oil (VCO) was extracted from fresh and mature coconut meat
(Cocos nucifera Linn.) without using chemical reagent or heating in process. The VCO is
colorless and clear, it has the aroma of fresh coconut. The present study was carried out
to determine VCO for phenolic contents, antioxidant, matrix metalloproteinase inhibitory

activities, and then to formulate VCO pain relief product and evaluated their stability of
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the product. The results revealed that the phenolic contents of VCO was 14.79 & 0.19 mg
GAE. The VCO presented DPPH and superoxide radical scavenging activities with GAE value
of 0.56 * 0.01 meg and 36.32 * 0.75 mg, respectively. Additionally, matrix
metalloproteinase inhibitory activity can be reduced inflammation and protected
degradation of cartilage which VCO had the highest inhibitory effect against MMP-9 as 84.53
T+ 1.00 % . The pain relief ointment product has been developed using VCO as active
ingredient: The stability of fermulation was <tested with subjecting samples at room
temperature; 4 °C and 45 °C for 45 days and heating-cooling cycles at intervals of 24 hours
over 5 cycles. The product demonstrated good physical stability under the various
conditions. The results of product satisfaction revealed that highly satisfied with the VCO

ointment and no skin irritation in 20 volunteers.
Keywords: Virgin coconut oil, Antioxidant activity, Anti-matrix metalloproteinase activity,

Pain relief product

UNAnea

a

Sawb (virgin coconut oil, VCO) gnannsaIsnIzuIun1 RN LINITLAZIY

9

ifungndy
Younazansiail thilusldnwudla Lifid wadiindusendensninan lumsinwasiilifagszasd
wadne Usiaiiuadniiimug visvinouyadasy qvs fuineulslumsnduialolUsfiuanes
Veo iU fusardundndasiussviomsuinid Veo \udiunan kasfawnimn
Yo INARNUTN WaI1NNIFANYINUTY VCO dUSunuaisUsenauiuednialiadnilauyavainsa
unaAaresogne 1 nsu (GAE) iy 14.79 & 0,19 fadndu dqubvdneuindaseiafiiien
(DPPH) uavayyagUilaieanlus lneild1 GAE winiu 0.56 £ 0.01 fiadn¥u uaz 36.32 + 0.75
fadnsu swdsy dugussuduevleduminduiialalusiiue (MMP) Adasannissniautas
Joafuns\Fonvesie wuin VCO flignsmduda MMP-9 qafign LAty 84 53 £ 1.00% ngw3
Fanwdananiiai Vo WlmuneiunsSusiusammanguuuuiie uaznadauamniives
wémﬁmﬂmmﬁuﬁqmwnﬁﬁm gl 4 °C uay 45 °C Wusseziian 45 Tu manbenisvaaay
muAsivesHARfuT LU UETigumgdl 4 °C wax 45 °C aduiudunan 24 dalus Sruau 5 50U
WU wandmsiinuasiinsmenmlunnaniae wasdeilunaaeuanufiwwelaluetanaiias
d1uau 20 Au wul oraalasiipuianelasendnduelnesiuduin waslufionsszaneifas

AADATINAVAADUY
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Da,

v
as s

frddn:  dnTunewiinuians qvddiueuyadasy gusdudueululuminduialalusfiua

a £l

a  w &

HARAUNUIIINUIA

2
o a 2

hifusznd1u3aws (virgin coconut oil; VCQ) Hunanandile's1nnsaiaitusanain
asewia(Cocos nucifera Linn.» Inglalknuansetuazansiell vialendninsunsninadaidu
sl el Lifid WunidshuahiuildduanteminnldBuamsiasuaunmuas
pamslaridu (Marina et al., 2009) VCO finsnasinguiunsalufuaeuaunartlufungini
¥ouaz 50 (Dayrit, 2014) finasta VOC i seianasidudy vialisuensuduiaa wazdign
dhildndnnlssannsaidnuuaiisefiduaeuesnduuin (Tin et al, 2016; Kaushik et al.,
2016) Wardaiiqvdlumssusniau gviseiuuam uazasld (ntaphuak et al., 2010)
puyadasyiuasiididnasausluesneunielulana dilmnulgwenannufisen
ouuaBasznauithranisvinu§iten Aenduitiioendiauiluesiszneu Wy ouyaguilaieanlys
(02) ouya lensanda (OH) suyadalada (RO) wazayyalunda (NO) uduy XHERERD
annsavinsunssaaduanitiode unalifnnyiiwadiasiumegnesntlndauivauna
(oxidative stress) dmaliArnsdentanraduazinmsianodadorian vessame wazens
hlugmworsaninsneg leun anznnsssuunaemieauaziila (cardiovascular disease) A3
L?ia:u (Alzheimer) uxL34 (cancer) LLa:‘ii)E]LgilaJ (arthritis) tTusu (Liou and Storz, 2010; Panth et
al;, 2016; Lepetsos and Papavassiliou, 2016; Huang et al., 2016) 1ABiin1353US431897UINY
Swnunmud @sUszaeuituedaiwulundafarisssuaidgnilunisdudmiafunisiin

9anTATU (anti-oxidant) Aaun1sentay wardaetlesdunisiinlaa lufinnaizesasneg lad Taei

v
Lo o 2

ﬂa‘lnmiaanqwﬁa'ummiaiwm*iﬁaﬂaN (pro-inflammatory mediators) Lash3an1skaniaan
goaiuiiiuatasfiunssniay (Ambriz-Pérez et al, 2016)

wBnduiialalusiua (matrix metalloproteinases; MMPs) Wunduieula:iisidoi
n3vUILNTSouAES AU nue nlaed (extracellular matrix; ECM) Suieatesfunisunues
77 (aging) Msdniay waziidauiieateslunisiaauasunsnszano oz 3a1eq 19U usifasuy
uz1595U wazuisalan wWusu (Radisky and Radisky, 2015; Pittayapruek et al., 2016; Naim et
al, 2017; Merchant et al, 2017) usnanidsfiunumdalulsanssgnidon Wy Tsadedniaug
sNABY (theurnatoid arthritis) wazlspdalden (osteoarthritis) (itoh, 2017; Li et al., 2017)

ﬁi"zm'luﬂ'15ﬁnmwww‘%ﬂﬁﬁnﬁlﬁﬁayamau’[ﬂlﬁmﬁumiﬁuﬂ’jat.aulﬂaﬂ MMP @111303n9

TsafAenAunissniauRLuudsunNduLazS051 w5999 uazvasniau (Hu et al, 2007; Wu et
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o
@ o

al,, 2018; Winer et al., 2018) satuasnignaduduaulyd MMP a1atfiuselavilunsinuiuay

UsTMIEIMIEnauNlsANTEANLEe uanniludsusnulusudnisiTungni i lan

1%

W9 WateU1unsnwlsAnsEanLaEYe UIIn1a1n15UAEae519NY kAaaRBINITONLEUBY

u

w
[

Banils setulunsAnyiAsataed

a ¢ a

ngUszatAiednuUSunaa sddynauueiin Lazgmonig
Frnmeanhiungwiuiansvie veomazildlduslovilunsimuindnsiue laun gnsnsg
1¥nauyadase uasguanisdudueulel MMP saunuMsiaassuNia fusiussiienistae

311 VCO

¢ ad
aUNTAILAZIENIT

v 3
nsLlaFENLNIIULEHIENAUTAVE

1 e
@ o

anmUnTulgwI1IU3gne (virgin coconut oil; ) mUAEN15U84 Wong Uag Hartina (2014)
i dnhingit 1 Alansu tnnsesrhunssmsnges Whatman’s ed 4 intuthdauiinsedlau
Hamnnil 20 ssrngaiFoa et 20 Falue wasthangeiignvgiivieufioazareuds seun
ilutuudesiaesesiumisaenanay aawEa 5,000 seudauti figamgdl 30 ssriwaldua
Wuwaan 30 wil dhitunswdnuiansild iulilurniitdln udfiviigumgives Uiinaiesas
YowmanAmNTuLEnS I TavBviY 8.8
msAasziUiIAue AnVisvLn

psaT RSB asftuad nviavaaluuus w1 U ans madsnisues Hammerschmict
warAug (1978) naua1siI8t19 0.20 fiaddns muaisagaie 10% Folin-Ciocalteu 1.00 dadidns
wagaTaraY 7.5% leifeuaniUiun 0.80 fiadans nalviid fund sl i nmgiivies Wutim
1 4l wé’qmnﬂgufmmmi@mﬂﬁuuaaﬁmmmaﬂﬁu 765 uluwng smoasesainlaslnlsiines
(UV-51 series, Trulab) Ineldansuinsgiudie nanunada (gallic acid) s1oaunaduiiadniuauys
YaaNInLNAGARDNIUA1IVAABU (Mg GAE/g sample)
nsAnviqusvinoyyadesz

qwé%%’magyaﬁaixﬁﬁﬁwﬁ

3Lﬂiwxﬁqmgmﬁ’maqgaﬁa‘gsﬁﬁﬁl,mj (DPPH radical scavenging assay) #MUN1INaga UV

Hou et al. (2001) lnawn3aua1ssied19UIuIaT 0.30 daddns azatalu Tris-HCL buffer (pH 7.9)

U3u1ms 0.10 fiaddns 91nuuikiv 0.2 adluaiivessyuadaszaiiiiiey (diphenyl-picryhydrazyl

radical, DPPH') U311913 0.60 faddns unlunisluiaan 20 wil faAin1sgandusafiniiugn



I

£ZBLLECEERT

—_—
=
@
=
-
H
=2
o
o}
o
w
wn
~J]
=
W
5
o
=
o
j=}
w
2
£a
0
0
o
2
o
Y
o
-
Q
[=
K
[
0
<
IS}
U
=
=
[\e]
(02}
a
S}
_
o
wr
@
f=]
w0
-~
0
o
W
)
w

127

aau 517 ulwuns saordosanlaslnlafimes (UV-51 series, Trulab) Idnsaunadn (gallic
acid) {uansinesyiu Mwindesaznsvineyyadasyaiiies fail
Sovazn13uIneyUNaBasEARREY (%) = (Avum — Assoine)/ Arun) X100
108 Anpyou W8Z Agiggr, AB AINITRANAULAIIDINABAATIUAX LAZAINIAANAULEITY
VLRGP RIRN
WEnuiisuaiidudunesansegetuaa st urensannadaiiiansgndiviniu
(Gallic Acid Equivalent, GAE) shenunailiioludad nsusaniuuesanssinetna (me GAE/g

extract)

nsAnegvsvinayyadaszgUiuadeanlas

qwéﬂwam%’maqga«qﬂLﬂaﬁfaaﬂlmﬁ (Superoxide radical scavenging assay) #1N3BA15V0
Nishikimi et al. (1972) lnonau 156 lulasluadsvesansazais nitroblue tetrazolium (NBT)
USuams 1 Hadans uaz 468 lulasluarsvesaisazanty nicotinamide adeninedintclectide
(NADH) U311 1 faddns Auatsiedwusuns 0.1 fadans antuiu 60 lulasluaidves
a13azans phenazine methasulphate (PMS) Ususs 0.1 fladans waalliidniu Asld 5 wiil uda
diluinAn1saandunasiiainueaniu 560 uluwas Tnsldnsaunadaiduatsimsgu Fuan
Yovavnsvineunedasatiledoonled il

Foraznisvineyyadaszguiveieanten (%) = (Anye = Assie/Amun) X100

108 Anqys WAE Asypgny A AMNITHANAULEIYOINADAAIUAN WaTAINITAANAULAIVDS
NaaAAIDEN

Wisuiisuamuidadutetasiied nfuamududutesn saunadailvan qusii i
(GallicAcid Equivalent, GAE) s1e91unaiinuapiluiladniunaniuuetdnsfies 9 (me GAE/g
extract)
nsnagaugnstudaeululuvinduialalushiue

nsnadaugnan1ssut eyl uns nduuialalusfivua (matrix metalloproteinase;
MMP) 1138013989 Panyathep (2013) Inaluyanasnaaau (Enzo Life Sciences AKO16) azane
vCO Tu dimethyl sulfoxide (DMSO) fimamandiudiu 0.1 fadnsu/dadans ievinu fiseniuoules

MMPs (MMP-1, MMP-2, MMP-3, MMP-9 uas MMP-13) uazld N-lsobutyl-N-(d-methoxyphenyl-

4

Y]

sulfonyl) glycyl hydroxamic acid (NNGH) 1duanseiudueuleduinsgiu drdrunauntaluuui
gaumpil 37 ssrnwadua uiu 30 uiil nTuAENTUENSY OmNi-MMP fluorogenic uanilinen
woulesl MMP fauaangealsaius (fluorescence signal) 1 Ex/Em 328/420 unlulums ATUIAN

wulysl MMP 91naun1s
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Anoulesl MMP = (Aganfuuasredansmed s / Mganiuuairas MMP AruRL)

NSWAILIEATANSUNEAAUAIUTTIVIUIA

=y

n1sWmUIEnsa1TuRdndunussmiuIngluuuiile (oleaginous ointment) Usziilu
we = [ i ] v o Y a =
puanTAnansamuasiall lneinsanandnuuzinesiu lown dnvuzveaiendnius d

a (3

ndu waznsUseiiuaumsdanIwyesndnsiael leelussundnduyiidiudsznauves Uil
urn3uIavs (VCO) wsailu (paraffin) U4 (bees wax) Tlmsaviu (petrolatum) Weolnines
(shea butter) aludu (lanolin) wuvea(menthel) inagalean (methyl salicylate) kazn1sys

v i
a

(camphor) Tidauszne vvianua ndsandunasuliwnnulacldaiusaungmuy il 65 asen

u

= s & o a \ dea | a
walded nnuussibiligamgianasuazussgldnvusitidile

N15ANYIAIUAIA VD I ANNUN

ar £ w

115AN¥ANUPIAITBINERA Y AnlUaIn33BN1TUBe Chantree (2015) TAsWatsaIns
Wasula e dnumsnnsn b diate v Avewdniag AuAiiRINER fueia 3
g loun aaumgll ¢ esradug 45 asmgaidua wavaamnivies unan 45 Tu waznnaey
AR INER S LU UIsReL AUl AT NS aLad Uy (heating-cooling cycle) $1uau 5 50U
ﬁqmwgﬁ 45 peraidoa (Wuaan 24 %’ﬂmaé’uﬁuﬁqmmﬁ 4 pawaldoa [unan 24 Falug
WU 1 39U
nsUsEiiuauNenalavaswannaa

vnaauaNLTInelaLarnIsEeLiunaans ndndnsilueanaies Wuszpznar 1 dUam
Tnglduvvaeunulueranaiasiiuiy 20 AY KuvdsunuUsznaunieg Yeuadiuss AuRanala
LAz 1sEaNSU AR R Tnsfiinaisisziuanufianela 5 seefu arnteslduan w1 = ldweu
(dislike), 2 = wauusy (slight), 3 = FaVUIUNA13 (moderate), 4 = voUNIN (go0d) ILag 5 = WU
wniign (excellent) uazuantrmuitaneloluusas seauilufosas (% satisfaction) Tnelduadlss
21a71adATNI I UABUAISNAGBUIT UINTDINTTLW LU 8IN1TWAL (erythema) hage 115U

L)

(edema) 'lﬁm‘lﬂ'l‘ﬁ’ Ui
NAaN15328

Tun1sAnwivSunafiuedniavun uasgva¥anwlunisvineuyadaszves VCO wuin i

I a a  w =

a1susznauiusdniatfadnsuanuaninunadanansuuadaisniasy (GAE) wihdu 14.79 £ 0.19

Y
= = as = ‘a‘ s = = lar st = L3 & a0 1 o
fladn3u neflqvdednoyyadassiniey uasgrsvinayyadaszguiledeantad dan GAE Wiy

0.56 + 0.01 a8n5u waz 36.32 1 0.75 Tafnsu AUEIHU @IUAINNLTNTUTES VCO #1539
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oyyadaseldsauay 50 (50% Inhibitory concentration; ICs, ) uanslu Table 1 NSLNLANLTNYU
994 VCO azamsaviugnslunisuineyyadasyisaasvilalaa lng VCO yuna 20-100 dadnsu/
fiadans awnsavineyyadassyuileieanledlaiasay 34-83 BelidszdniamAniimsvineuya

dasvAnfilevyilaionas 19-62 aauandtlu Figure 1

CZBLLECESRE
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Table 1 Antioxidant activities and phenolic compound of virgin coconut oil

mg GAE/g extract ICsp (Me/mL)
DPPH radical scavenging 0.56 £ 0.01 78.16 & 0.60
Superoxide radical scavenging 3632 +0.75 27.43 £ 0.37
Total phenolic contents 14.79 £ 0.19 g

Data expressed as mean = standard deviation of triplicate measurements.

GAE expressed as mg gallic acid per gram of VCO

100
-‘ g DPPH s Superoxide

80 -

7l

:bas / 60:8€:FT Z9SZTTST :AD2I / UOT
Radical scavenging activity (%)

S¢

VCO (mg/mL)

Figure 1 Free radicals scavenging activity of virgin coconut oil against DPPH and superoxide

radicals
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msdnwansdudneuleiumdndwiialalusiiua 5 vila laun MMP-1, MMP-2, MMP-3,
MMP-9 was MMP-13 nanisfudueuludiumindwialalusfiuauss VCO uanalu Figure 2 ua

o
o s o a

msdnwlupdainuin thiuneniravsaniiauanisalunisdudanguauled Mvp 1d
sarnanesia nefinsdudilugag 50-85% Gabifunesninuiandiioninsduds MMP-9 g1
flan Wiy 84.53 £ 1.00.9% Taesesiu MMP-1, MMP-2, MMP-3, MMP-9 way MMP-13 T610ud
UsinnaTanim (biomarker) Mikansdia nseU umstesaaslusiuamingueniaad uaznszuIuns

HNLEUYRITNANY

VCO 250 me/ml

O/U)

{
\

MMP: inhibitory activity

MMP-1 MMP-2 MMP-3 MMP-9 MMP-13

Figure 2 Matrix-metalloproteinase inhibitory activity of the virgin coconut oil

@ 5
s v a

ISR UM UARIUTs et ns s gt dudiunan ssuilnliduesiie

TRaiudun fnduveNauulnisoun iovesiielanuuds dlanaudadnunsanagaafmled lidy

a v

fou uaghifinisuendu Wadwmageuaiuasivemansumilae s ulivigumniivies gumgil

u

[
=5

4 peAwaled LAy 45 aergamed Wussesiaan 45 Tu WUl @ nau wage Ll eatinatmg

= Jg =1 dl a s a L) L3 1 v ar :ll
ANTWAY LA LR T NISELILU AIVAIN VA ABUAINRAIAITBINARAN T UL (Fauaduiiu A
goumpil 4 peraldud uae 45 asrueallisd lWua 24 99l S1uau 5 sau) saudnlu Table
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Table 2 Stability test of VCO ointment product under the various conditions

Conditions Colour Odour Texture Separation
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Initial white soft aroma hard none
RT white soft aroma hard none
q °oC white soft aroma hard none
45 oC white soft aroma hard none
H/C white soft aroma hard none

RT: room temperature, H/C: heating/cooling
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Figure 3 Volunteers’ satisfaction with the VCO ointment product
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