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Title VALUE ADDED OF COCONUT OIL AS COSMECEU
TICAL AND PHARMACEUTICAL PRODUCTS

Author Mr. Uten Jamjai

Degree Doctor of Philosophy in Agricultural
Interdisciplinary

Advisory Committee Chairperson  Assistant Professor Dr. Doungporn

Amornlerdpison

ABSTRACT

Virgin coconut oil (VCO) is extracted from fresh and mature coconut meat
(Cocos nucifera Linn.) without using chemical reagent or heating process. The VCO is
colorless and clear and has the aroma of fresh coconut. The present study was
carried 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 ICsq value of 1.39 + 0.01
me/mL, 78.16 + 0.06 mg/mL and 27.43 + 0.37 mg/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 625.93 + 11.62 mg/mL and 761.89 + 18.85 meg/mL, respectively. The VCO
had inhibitory property against 5-alpha reductase that promote hair loss, the FEA was
0.75 = 0.07 mg. Matrix metalloproteinase inhibitory activity can reduce inflammation

and protect degradation of cartilage, VCO had the highest inhibitory effect against



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 could be used for pharmaceutical and cosmeceutical products.
The products demonstrated good physical stability under the various storage
conditions. The results of product satisfaction revealed to be highly satisfied with the
VCO products and no skin irritation in volunteers. In conclusion, the present study
demonstrated that VCO could be developed and add value to cosmeceutical and

pharmaceutical products.

Keywords :  Virgin coconut oil, Facial skincare product, Hair treatment product, Pain

relief product
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Mitochondrion CELL
] DAMAGE
D RIS g e
07— H20— o y ‘)
INFLAMMATION AIR * O3 + UV

POLLUTION

(in air)
'S OV
( @D 02
»EJ White blood cell

A 1 nalnnisiineyyadase

fan (Kurzweilai, 2015)

' [
a a =

AN 1 wandeyyadaseiiinduainnTzuIuNsumvedtuiiiaduunilusienig

a A a

wazoyyadaseiliinaindadenitouen wu Ssddansililewmn Seddnd Seduwnuun a1n

WanIEAee AuYns Alulaldainsanemesien saeusd 31NLSURAAINNTTN KAYIN

9

[
=

nszUIUNION@UAnTUlus1eNIY nelviianaldssowadsee wagyinligadidonanIn



asdueyyadaszluiinie fnalnflezanasoyyadaszineeduieuluiffiunuim
\Ayafunisinateatseyyadase (antioxidant enzymes) leiun nganlsleuteseandina
(glutathione peroxidase, GPx) gUtlasaanlanfaiaing (superoxide dismutase, SOD)
vioRzaziad (catalase) \uioulesifisnaneainetu wasnduasiueyyadase vieend
ﬂaiﬂmﬂﬁuaui%ﬂ (non-enzymatic scavenger components) Toun ﬂgmlﬁiau (gluta-
thione) 3miiud Iniud Waluoss uazussnsineg WWuasdueyyadasziisranelisy
amnainaneuen deaunsaundeswadainaiziniensendiaduls (Smmons, 1984;

Vajragupta et al., 2007)

a1susenauiuaan

a15Usznouiuedn (phenolic compounds) filassas1snanniaaiusznousae
lassaseimlusseglsunfnuasiingunuindunylensend edrsties 1 wy WUu secondary
’ ) el' Y a a a | Y] v =
metabolites 1Wua1snamIsanulanusssurfluisiassia wu 60 wald soame
& I3 v & o oA a a o va & v a
ayulng 0ANdawns lwaasyiy arsuseneuiuedntaudiiluasdueyyadase
(Pourmorad et al., 2006) HgMENITININNANBDEIT WU FuwuAise Aulisa fiunis

gniau waztiugiduiuliiusanie 1Wusu (Ghasemzadeh and Jaafar, 2011)

asUszneviluedn daduarsiuoyyadasziilésuainatsuen uazwuuinly
s33u97R leiun fdn wald v ndes wid Jonlnwan waslidues Wudu arsuszneuiluedn
Tusssunf 1wy nsafluedn wailuess andu wandu wazunuidu Judy Usuuansngy
WuaéfﬂlmLaﬁaﬁié’%UGiaﬁfuag”LuSdaa 20-1,000 fadnsy mﬂwﬁ?\luaaﬂL“fﬁJuaﬁﬁﬁaﬁW@mﬁﬁ

13

ogunw fgvnsinueyyadase wazaunsaazareulla

q

I

lasaadsluanavesarsusznouiiuedn dgnslassadrminadidursumiundy
auusveuuwd fivylansenda (-OH-group) edatioeniavyiuse asiluefiniiugu Ae

Tiuea (phenol) Usenaumeauniuuudy 1 duasvylansenda 1 vy Lansiann 2



H CH

Rs R

Rz
Simple phenols

Ri Rz Rs

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

A 2 1asaasnananvasiuea

a a

N13ATIENONTAUDYYABATZTIUTUY

'
a a

Whaseignsaueuyadaseniey loun n15inseignsaueuyadasymeIsnis

YineyyadaszAfifiiey (OPPHY) wasidvinoyyadassiediea (ABTS™) Uwisn1sninig

a I

adveyyadasennsiuanududuiituey kardiasieianuaasatun1sduds viefdn
auLadaTEYRIAIMIBg N InginUSunueyyadaseianas n3einasanAINITANTULE
AUIUMUSINUAIAUEULABATELNAN BRTIAIUTDINITANAIYDIAINTAANAULAIYDIENS

FOEAUATNINGEIY WY V15988nT (trolox) 3MRuT wazdandiud [Wusiu

b4

MIATIERgVEIUeLLadasE Al TsvinouYadase Aoy (DPPH) (Vajragupta et

al., 2007)

N153LAT1ENNEA1UBYLaBaTYAI8ITN1TUTneYYadaseATiiiley (diphenyl-
picryhydrazyl (DPPH) radical scavenging assay) \un1snagsunigisniauail Ingldansnd
AuautRlueuyadasy fe eyyadaseditiivey (DPPH®, diphenyl-picryhydrazyl radical) &4
I3 o el a =] o e & Y v A
Juansdunsgvinieglugvoyyadaseiiasiuaziidig aunsoganauiadlageanlagldiaios
awnlalnlnsilined (spectrophotometer) 1ANE1IARY 515 UIluLUAT Llooyya DPPH®
o aaa o v a a9 va & o § va 1 O A vyvda
MU seiuansiueyyadase (@1snlisdnasew) sviliddiewnsas denslindaduna

30 w1l wiebiinuAseneuthuinAinsganduwas viliaunsamnisiluansinueyya



(%
[ a

dasz0eanTiiegela 91NNIAILINETIINRINRINTEUgeuYABaTy DPPH ansAuinla

MnmsthAngandukasfianasainnislasegnafieutuinisgandunasiedu il
DPPH radical scavenging activity (%) = (A, —As) /A,) x100
Tag A, = Amsgandunaasudy
A = AIMIAANAULEINIEVRIRINLANATFIRE

arsumsgunldlumsiieugrsiueuyadase fie nsawnadn (gallic acid) wanee

(%
a ! U aada A

GAE (gallic acid equivalent) ivtaedu fadnsusensu (mg/g) YoRwasisi Ao 418 dxaln

' 1%
a I =<

< Y A A A v I~ i ! aaa | a
WaysIAL57 Uaide Ao ayya DPPH Aeutiuatios lilwieufisewvilousuyadassiiniu
Tus1anease Juhliieudaseilat ilvainisinsgvigranueyyadaseinlaieenii

Aanuduass wazdesinludjiserniduweanssed Jeazvinlilushunnpznoudsliaiunse

U A &

Fas1zvluditegaiiludenls srufeansniinisuuilaunazlangazsuniu (interfere) @9

v a ¢ ¥ o

anunsadudsfduainlidveseuyadasy DPPH® ansasleiiguiuy

mﬁmeﬁqw‘ém%’ma%aﬁaszLaﬁ‘ﬁwa (ABTS) (Vajragupta et al., 2007)

a 2

n19AsggnsIineyyadaseaienisendeyyadassiediiiea (ABTS radical
cation decolorization assay) LUu3gn15inAuamnsalunisendeyyadassiediiea
(ABTS*", 2,2’ -azino-bis (3 -ethylbenzothiazoline-6 -sulfonic acid) radical) Wuans

(%
aa a o

danpiiaTounniiiu annsnganausadligeaniinnueniadu 73¢ unluunes esan
dvodauya ABTS® UnAazllAIN139ANAULAIEY F960911IN15LT8919 ABTS™ mevlaaLia
e anduth ABTS* shufisensuansietnsfiavanedetindsagslidanas wazds
faliiielhAnufAsen anmnsomaanduasiueyyadassvesasiogis Idannis
ﬁm’;m?{ﬁmaawmmﬁé’ué’jﬂaqmﬂa%aiz ABTS** G93Bn1sfunaiaznsiisuiuansinnsgiu

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

18fv0935n151 A auya ABTS™ azanglafluul wavdvinazatedunsd Fein

'
aaa 4 = o

Uafsenldegnesings uasujisenladluiag pH nde daudede fe euya ABTS™ Lidu
auyadaseinuluienevielugaivesddidin waraesdinsihufiseiuaisdunoutaay

a < a
WNaLJUOYLADETY



g o a Q‘
WnsiunzniuIans

(%
o w I

wfugzndngnldiduisewazemslunisiipauamludssmeanauiunSou 1w
gdufeldiluenagsim vrRduludldvnuduny Snwunallngd wasnszgnin ¥17
Bulail@eldviin duny wazugeenms duaulnedeninnuyems THduen wazdigein
4 I3 ¥ 901 LY ¥ [ gj [~3 % 1

wngwiulnenlaltunduueninsnelsa nannelukaznatsusnudurangiuiu W Tu
ssmszlodanszunsesl susalngaaseysenlaldunduuzninduswnuitindion o1
Snwilsanszan ersnwiunaninles drudisunndunulnglutdagiuiuusilildundu
ugndasnwilsanszgniliinainaUfiug Snundanaluiy ausises uwantn dounswEu
e ) B ] & v <29 v vaa a ) '

dnnse wazdesiunaunn wlinsevisunndunudagduilvauldnddynuiesiunisden
9IMINIBN1IPATURIMS Winmsnsauiaanidnilidaunsegeslodu Authdfunensraduen

Snwlsa (Chomchalow, 2005)

AuanUANIINIEAINLAZIATivaTuNENIIUTNS

AuandAnIInenmaudvesdunsniusansaaslamiioun nduveauniu

'
a a a =

¥NFNUTANTNLAUNING AITUNAUNDUDDU VBIWLNF LazTa¥IRvoIUNTULZNE)

q q

pmd

U3gns detliszaeidedludinaiioSuusenudnly lnelinnsimuaauaudfininisnin

1%
o w £

YIUTUNENT1IUITFVTANLINIFIUVRY Codex UazansgIu APCC wanslum1sna 1 il
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A1519 1 AauauUAn1aN1EA NUeInduNgniIUTEVNEIUNINTgIUYes Codex aga1nIgu

APCC
AMENUR Codex* | APCC**
ANWUZIANIE
AMURUIMUUSUANS (relative density) (40 °C/ 1 20 °C) 0.908-0.921 | 0.915-0.920
il 40 °C (refractive index) 1.448-1.450 | 1.448-1.449
AT (moisture) <02% | 0.1-0.59%
asduiildazaneih (insoluble impurities percent by mass) 0.05 % 0.05 %
Aadativlatu (sponification value) (mg KOH/g oil) 248-265 250-260
Aleledu (iodine value) (g iodine/100 g oil) 6.3-10.6 4.1-11.0
ansiavefinnelyily (unsponifiable matter% by mass. Max.) <15 0.2-0.5
AIUNNIUNIE (specific gravity 30 deg./30 deg. C) - 0.915-0.920
Arudunse (acid value max.) (mg KOH/g oil) 0.6 0.5
Polenske value (min.) 13-18 13
29AUsZNBUYDINIA LYY (%)
Medium-chain fatty acid
Caproic acid %30 C6:0 ND-0.7 0.4-0.6
Caprylic acid #39 C8:0 4.6-10.0 5.0-10.0
Capric acid %39 C10:0 5.0-8.0 4.5-8.0
Lauric acid %38 C12:0 45.1-53.2 43.0-53.0
Long-chain fatty acid
Myristic acid %39 C14:0 16.8-21.0 16.0-21.0
Palmitic acid %58 C16:0 7.5-10.2 7.5-10.0
Unsaturated fatty acid
Stearic acid 50 C18:0 2.0-4.0 2.0-4.0
Oleic acid %38 C18:1 5.0-10.0 5.0-10.0
Linoleic acid 39 C18:2 1.0-2.5 1.0-2.5
Linolenic acid #3® C18:3-C24:1 ND-0.7 <0.5

**(Asian and Pacific Coconut Community, 2010)

: *(Codex alimentarius commission, 2001; Marina et al., 2009b)
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nsanauuueni1IUIans (Bawalan, 2011)

&

nsafnuniutendusgvizanillengninan awnsavild 2 35de

1. MsanmLuUwIAs (dry process) Wunsanalagldillonzninanfiunluvhlnurslasldning
Souldgannuszuna 40-50 asrnwaded Wuran 30-45 wiit andwiluduiielmingdu

v ) I3 = A A A = ) a
sonuilaoldinsesdudauuuiiu (cold press) Failag 2 wlinfo wsosdauuulalasin

[

(hydraulic press) LazlATISALUULNAEIDA (screw press)

¥ v [
aaa o a

2. M3anauuullen (wet process) I5tudungninazgnannaniilenzninan laguingd

v v
] S L o

aggnivesnaniensnin Rnuuinildugneniifiueenainuingd 8n1sueniidu
wgn$1IUTgNseandNInsAiaiuisaniilanaieds As 35n154A87 (boiling) I5n15uln
(fermentation) A13WHLEY (refrigeration) A15ldieulwa (enzymes) Lagn15ITLATRUNIBY

(centrifuge)
nszuaUNstunIsAnUNuNENi1IUTENS

ASYUIUNSHANUNTULLNSNTNAIYNTTUITA8NUY 11U A5NSENABUUALALTUSEAU
Ao U nsanalagldiasesdawuulalnsan A5nsannlaelYiATeI9aRUULNALIDA 35015

analngliasaaigaasion1sudn (Attanatho, 2005) lngisuazvidansall

%

1. Traditional hand pressed method 1Uunssuisnswantungninlussruadiseunuy

a & [

AuFN N1sRARsEAYAINNIsTUIneRAnWaugnI1yaminusny b lafy 24 47lus

psrusznaulutingd Usenaumeuidu 1 WUsAuwardus dingiazgnudnidunan 24-48

Y

1%
I

F2lu9 Welwuduuzninueneanantul anuuliausaulndTunzni1iela
dy o v = aa dyd I a [ o w a @ ) v
ANMUTULALYININITNTDY VolAeuasIsnN1stAe Wun1suanluseauidInisuanvuinan vinle

nsmuauAanmvesduuznd il anetwdululden

, p < v o4 o 2 ¥ ey aad ¥ o
2. Centrifuge process {Wun1swanlagldinTaanies nMsuanunduusniaisiasliidu
Ugn3INTAuAINgeNI1I8 Traditional hand pressed method asanliiinislviaiufou

wuTulUT UMD UTDINITHERN NISHARLSUALIINAITUNUNINZ AL gLNoLENUDILTILAZN

14
o o aaa =

sandnduiniuaulatuvenifiuegauuy Jeldevesisiae dalddeas esaindedld

Y

NDo,

LATRIINEIBIIT AL Nalinsadalagldinaseainagldlunsainifuueniiuian

'
all

lusgaulsannu defvesnsainlagldinsoaniofia uniuueninusgnsilaasiinanin

ho))}

HIuANSoULaziANTULRY (Hutapaed, 2005) 21nn15AN®I989 Nour, wazae (Nour

et al, 2009) TneldinTeamisslunisadnuiduuzninusgndsnanuilunismismyy
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6,000-12,000 sousiau? warldiaan 30-105 unit duwuih AnuSuaznailflunsvies
fnareUSnavenifuseninuandfldndnie Weanuilunsisaiutuasyilily
Usinuvesiituueninuianiiy lnsanuninveniifuueninuazidziaonulse
gl JausaissezsiliiAnnuieuanmsmismyy egumgiiiia Auniaved
ihifuugndnazanas éaumﬂﬁué’mwLi'ﬂumﬁmfi'mmgu%ﬁﬂﬁé’mwL%'ﬂuﬂmwﬂﬁﬂﬁu
uznd1fiutu naildde Uiinmurenhiuueninuignsiiuty wasdmuiinandn (yield)
voatsunzniuTansasanagil 29.5 % Tngldarusuasalunswismgu 1,200 seu

AOUNTILAY 105 WIIANUAIAU

b4

3. Direct micro expeller (DME)- fresh dry process Hunsnanisunesndlagldiaiosdu
wuuang (screw type press) lnetiougninildlduiunsyauazeuuisiigumaivssann
50-60 ssreadoa wiUszana 4 Flumdnnsmzdsndletostunsvuidouves
WUATISE NMsNARISHaINTaldALTuRTIIRE 151581 low pressure oil extraction
Tnewougndildaziinnuiudssaia 1012 wWedidud saldirduuzndafidulsd
peAUsEnoUTonTNIInAMLT WL EeEnEIUsE e 10 Wesifudvoniunsning
wanld Wonedisilvihtunesiuenduudionaldamsoudiordntinunutuiivient
szoznafilddenisainiusy 1 ase Ussann 1.5 $alue wariiuszansamlunisada

(extraction efficiency; OEE) 1nnni1 85 wWasidua

4. nsannmeRIdlalasan Isn1sanalagldinsesdawuulalnsanwasisnisanalaelyanse

Y a v a

SALUUNAYIBALY AANUWIINTANEMTUNMINENLTIEINT LTBINdeamufgiunTale

e

LY A o

nfsmAeut1wnd lnaduneulunisainuiduueniniusgnsiineilfe dnieusninanly
auwiegaumnIliiu 50 ssewaided Wuszeziaan 30-45 wii dnanrudududng wan

illdumensestusuulalasdn aslmhdungnsiuignsesnun anuuiduugns

v v
a v a

U3anslunses waildlunivuesiintn asnald 1 dailiinnazneu wastnunduuens

I 1% 1% '
a a o [ =

uignsanizundulag u1nsesdnasmis azlauidunzninuignsuuududu (cold

q

pressed) 1lUussgadlurafiinidn (Hutapaed, 2005)

1%
o £ ¥ a

5. msafasedsniswiin Wuisnsadauduuzninu3avsnde dzain wazamusinisudn

9

=

ylasn1sAulIngianuanznsLATAvLIanauniely 24 $2lue 35 1sudinilvelde

'
1

v

o

Y

f
= [ % dy 901 £ 14 14 ) 14 I dy 1 4 4
Wenuanuduludsiuugns dnhdidunenilulanudueen Ingsiunislinnuiou

'
CA |

anunsatannuiueentuld wazlaiuniiaunimg
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1% 1% (% 1%
v aa A ¥

n1sannaIe3sn1sndn dluneudellde dntaugninyaldlunzasds Wuuigu

gaunndl 50 aerwalaasly Mdnsdinveniangniiyadeurguindu 1 de 1 du

[ [
[y

INUUAULNNEAlUNzaza kAlEHIVIIVNE K50 PENTIAIANTENEININUENE1INU Tae

nnugninansadnlulduseleviegiduls wu vinde wieldidusmisdad Wusu i
ngiinaulalundnluaniizlionna lngldlurinlvansenivusdug Niinssgs Wngliveu

1% ¥

YUIDIUINLAN191INUINVINUSEUIU 2 17 UaUINUIAlAas8aInanasn tavdeenssalu
Wiy waneaneld 36-48 Talus ouledindeglunenimusssuvfagyiilusiunendioen

nUTunaIndInels 36-48 Fluslasuinefazusneanidu 3 dufotiiunzniney

1 = 1 1

aegfagiuUN Feenanuninnziivuegeiy diuiegnsinalesenitaiifungninduinee

Y
9/
v 1%

Juninnedt wazdmandedivsunauiniiganfe U1 dunsugavietininduueniniasyey

o

(% [
Y

MMUUULENDaNA1NYT Tngldanssnamsanssuiednul waimanald 2-3 Ju Wislinnmznay vin
' 5w P a Ao ’~ P < Y
n1snseaowatniulas uussgaslunvusivwamssvinnidnidn Geanuisaivungdu
% a q{ ¥ =3 a| 1 d' [ goj LY % Qddy ¥ goj £
wgniusansliuudullnglidounmunin nsadniiduseninisiagliidusenun

Uszanad 15-20 Wesidusvesiminilengninmimnaina (Hutapaed, 2005)

Jagtuinisiinduuenininuignsunlddseloviunaleniu Wy aueIms 1n1s

[ o

Wnldiludiunanluomis sunvdrens dnmsihuvindundadunilatuiigeiianie iy

Unganu ay Aol laduiuwen wazwaaniu Wudu uenaintl dalinnsialdnaiuin

£%
v Y a

Weannduuin wiuldindagiuinduuzninusanslasuanudovegiawn suatglunisiun

q

WA 199
HAASuIIUgIRmT (Klinsunthorn et al., 2001)

wa

ansnilmuandRelifnualundndaeivigsioniuisesndu 4 nqu loun

¥
Lo % ]

1) a3Wend (bleaching agents) 99NN USIVUIUNITATIUANE ﬁﬂszﬁw%quﬂu
n159119R917 1w lelasaaluu (hydroquinone) Tulutuulegu (monobenzone) waglsem

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

(%
v v

2) asviliiiau73 (whitening agents) eanguizdudvuiunisasiaded wu ensyfiu

(arbutin) n5AlAIN (kojic acid) wazdaTuduuniidenusanosinwoaina (magnesium

ascorbyl phosphate) #aluasninnisseaelfssuaskatnefetos (Sarkar et al., 2013)

3) @15UnAauia (covering agents) Wuansniinuaudfiuwasasyaglifiavaviud

wetilodenaninufuliiinavinlinvtu Felnimdeulaeanlas (titanium dioxide) 1Hu
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ansnilusEANSAmgge duansauily 1w Fadeanlen (zinc oxide) viadu (talcum) Jasin
Fulumsm (bismuth subnitrate) wazalodu (kaolin) (Latha et al., 2013; Smijs and Pavel,

2011)

4) gsfitaendniwadia (Alpha Hydroxy Acids, AHAS) aﬁiﬂduﬁiﬂiﬁmaaﬂmia%q
Hindlpenss witeisnmavanaenesiatuuensenty vilfgumiy Wunsamaldiidega
SITUVIA LU NIATAIA (citric acid) @fnaNFNLarULUII NIAWEAN (malic acid) @inan
wouita nsmlnaladn (glycolic acid) @fnandes wavnsaAM3ni3n (tartaric acid) afaain

84U (Babilas et al., 2012; Tang and Yang, 2018)

nquasigliiavlundadasivissiathnfdenlduinianfe nquansyinlifaw?

9 9

(%
Y a

Feanunsadudveulailnlsdiua (tyrosinase inhibitor) lnsteulasillaznszduialiiinisnéa
wanfiu Faduanvgiie 1 nsz wazqanieen Tunsussdiuvansifiguantfsiunisads
< J , % o | a aa a a
H1nd (depigmenting effect) sinvilunasannassnounaznadeunisadinlunuiioUsyiiiu
Uszdnsnmuazanuyasndy (Son and Heo, 2013) ansdudueulaillnlsdiua laun lalas
a = 1 ::9le a a @ 11 Y a
Aluu laluuuley wazUsenuauluiy arswaiiiussansanaslunisanidindusnelinia
nad19AsTuNss nsznTsanssagulauszmainulddudiunaulueiosdions dauded
nsAnAuMaIsdEfgynalusTTud Adanuaunsalunsdudueuledinlsdiuauaziia
nadraAedoafianuawny W a15yRu a1sainainuusiues (bearberry) nsnladnilu

A v & ! a = ¥ Y ) < %
d135Ma519971018931 Aspergillus oryzae alalsd (licorice) @asainannvziouna [uAy

o ¥

(Couteau and Coiffard, 2016; Pillaiyar et al., 2017; Zolghadri et al., 2019) %ﬂﬁaﬂmw

naAvaINEeUsEme Tnlvnanduedsnaigs

a a CY

PuIuNsHanERdAUSIMRIMTS as1snwadiuatlules (melanocyte) Falasey

Y s [ a ¢ ° | A I3 %
31niadaiasad (neural crest) luszeziduuslovesuyud lagdrunisidiwadwanlules
woNIINUTIUAIMIY iduny wadamulaniuedeazeinag veesanie laun wWeynitune
59801 (choroid) yuluusiiuasiAfe (cochlea) wazigaviuszuuyusyaim (leptomeniges)

(Bolognia and Orlow, 2018)

¢ ¢ a & o . a X
meluwadwaluled nszurunisndaded (melanogenesis) inTunielugauaily
931 (melanosome) @aflansasiude L-tyrosine Jsagiuasulu L-dihydroxyphenylalanine

(L-DOPA) Tastewlesdlnlsdiua (tyrosinase) wazildsudnadaudu L-DOPAquinone &+
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#8931n1Y L-DOPAquinone anunsaivdsuiudndliaesguuuu fe pheomelanin 3934

& . A’ a8 Y o
WAY/UAY ey eumelanin MUUALUIRIALIYN AN 3

< 0

Tyrosine
Tyrosinase —bl O,

0 OO
Dopaqunnone
/' Cysteine
Tyrosinase —» 3$A,oocu HOOC,
HM - 4 Mha COOH
< o O R 1
Cyclodopa 5,5-Cysteinyldopa 2,S-Cysteinyldopa
p Dopa Dopaquinone
Dopa
mcw“ HOOC,
Dopachrome : ", >_\°

CD-quinones

5.6-Dihydroxyindole  5,6-Dihydroxyindole  eooc -

2—Carboxylic acid 1,4-Benzothiazine
) Intermediates
Dopaquinone Tyrp1 i (0)
“tyrosinase

5 6 Indole-Quinone

N
CcO HN S + ;f o~ AOOCH
Tyrp2+[\<: o-Dod}j )

Dopa

5,6 lndoie-Qu:none-
2-Carboxylic acid

2N 3 Fuasgiuaiiu

fan (Mutagenetix, 2008)

ANISHUTIS

pussazrnuadunneAnulaislunamenazinamge dulugnulumee 1in

a

WWarnvaeanng anngainiugnssduaunniinutesiiagn Sniedaiiadeduild
AudySudae Wy sosluumaris ogfigeiu aruiadon n1slden wu er¥nu
Lsmuzi5 Lsmmnae 1w Tsmeauead wiegla (systemic lupus erythematosus) Tsadesuy
wilefswe lsanisseulnseed lsadda wioeratAnainnisviony WWusu

(Wongpiyarattanakul, 2000) &ton1suusislunavietudulnglanvgaingesiuuiag
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nssuiug Tnganunsnisend HusIRINnssuiuslumeyy (androgenic alopecia %130 male
pattern baldness) Feanu1snatenenlaniaiugnssy lngeralasunssuiugainnensoud

[y

Aenlasunssuiuganaelissdueesiuulalalasinalnawmelsu (dihydrotestosterone,

]

a

DHT) fivifsfsuzifingadu iaannisvhauiiinnifuniveseulsdlniSan3dnma (5-
alpha reductase) fiUasumnalnawnelsu (testosterone) Wulalalasmalnawmelsu lnei
lnlelasmalnawmelsuaglufuiumadasndununareangnsdudinssuiunsadraduny
Ui vhlvdunaiiadstunlvdunuduiafisaly fawndnaniosq wazmnldlésums

auasnuimganszilugnnefisueauluiian (McElwee and Sinclair, 2008)

gosluumalnamelsuluneane ndnandunziludulnguavursdinainmeumin
I Tnwgesluumalnamelsuaznszatsissmeniunasnden sleesluumalnawmelsuiiios
Sapay 3 ﬁawmimqﬂaaﬂmmﬂwﬁfwaamLﬁamez’hajL%aa‘smwuﬁﬁnmwﬁfﬁwz RO
Waswdusesluulalslasnalnawmelsussoulsdlnisan dsnna fiusia sebaceous
gland, outer root sheath uaz papilla ndsaniugesluulalslasmalnamelsuasduiu
androgen receptor uddgfiundualunszduli DNA a¥13 mRNA fidaaszsilusiudivi

aeLEuny (Khan, 2015) #an1n 4

Skin

97% of Testosterone
is bound to large
proteins preventing it
from leaving the

Blood vessel f | | Cortex
DHT+AR 25 Q \ ! Module
/’ ’ ﬂ type1
DHT 2 mRNA
-« AR

SaR
type2
S5aR

Hair damaging # &
proteins (HDP) # ®g g
] reduce hair life % &

DNA

Cuticle

Arrector pili
muscle

5aR

Stem cells

-Fibrous root sheath
Inner root sheath
Quter root sheath
—\fitreous/glassy layer

3% of Testosterone
is free to leave the

blood vessel
Woundhealing cells

Matri
Melanccytes Al

Papilla

Stalk

Blood vessels

A 4 sastuulalalaswalnawelsuluntdefsee
a1 (Khan, 2015)
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Jadniau (arthritis)

Yy = !

Jasnauun1zniin1soniauvetonrsannuRaUNRIAATURUTD F99zdinalimina

[y

p1n15UInde Taulu Jeuds nieenaunsiazieunude aunsanulatunnie daulugwuly

q

v a 1

Todlvg) avn10901I8UBNIINILNILTULET WINTNALAUAINIATIIULELIDTIN VI

o
0O v A a

Tudspudagiuniimsiedeulmsnmeies Judutadedidgyiiuanudssionisiinnig

<

a vy A

TegniauNIniu Yadniauiivatesluuuiinuuinfigans Yeideu (osteoarthritis) azde

§niaugaIRess (rheumatoid arthritis) foideutinanmsuiniuvesdede nisinideiide
#o wavangfiuniu daudodnauginesdiinainng giidiuniuresmuies uenaniead
Tsadodnaudus 1w deazifinidu (psoriatic arthritis) 1% (gout) afiad (still's disease)
wazieauead udu lnenissnujaduiinisanaiuiiulan 81n15udn uagiiia
mnuannsalumsiadeulmuesde Tnenslden vidensridalunsalildenlildna Geendild
Tumsussimemsthauagdniauvesdesnidunguendunssniauriiniilalldarisess (Non-
Steroidal Anti-inflammatory Drugs, NSAIDs) LLaza’lmﬂaiﬁwizaﬂﬁﬁwuﬁaﬂmﬁa LM
msizmEJLﬁaaL?jaqﬂsszwmmiwﬁﬂﬁLﬁﬂL,Lwaluﬂizl,wwmmﬁ (Drini, 2017) Fsiiunsly
naAeiLuumasueniusUiuuaiviena Judumadonnisiiaudasndouazlisy

Aullonludagdu lunnedednavaunsansianuieulsduvsndusialalusaiua (matrix

= [ a a &

metallopro-teinases, MMPs) 1%d308nu19 A aanalusila wazyintinfigoalusauiidy
dudfdmsu extracellular matrix wazvhlianesanmmanswuuluaunasdniiaes
lngymnfiuTinusnagyilvinsegnesuusnndenaideme wagyiliiinnzdesniauniuun
Tnanz MMP-9 fatuteulmsivdntsegnialdifusaued (biomarker) nesniauaesde

U

(Chia et al., 2008)

wnsndunalalusaue

wulgswmindiualalusfiua (matrix metalloproteinase; MMP) WU utoulagsif
a & % 1

91fvernaudingdidunisan1sinau aglungu endopeptidase Usenaumgiaulasilusi-

1 a o [ 1 1 ! P
WEANINNI 20 VUM ﬂ?M?ﬁﬂ‘\ﬂLLUﬂ@@ﬂLUUﬂQNEJaEJ 5 nad AL

1. toulasl MMPs ﬂfcjm collagenase (Visse and Nagase, 2003)
Laulszjﬁluﬂ&juﬁﬁmﬁwﬁﬁ@ extracellular matrix @iy collagen type I, Il wae Ii
59919 soluble proteins #finr1e) drvgraoules laun toulysd MMP-1, MMP-8 tag MMP-

13 10usu
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2. woulsl MMPs ngy stromelysin (Pei et al., 1994)
wulmilunguilazsin substrate @iy sespins lan frogruoulad loun toulwd

MMP-3, MMP-10 uag MMP-11 1Judu

3. toulwsl MMPs nay furin-activated MMPs
ulgdlunguididiundsdadnigimileusiin catalytic site 38031 furin

cleavage frognaoulad laun wuled MMP-11, MMP-21 uway MMP-28

4. woulwydl MMPs ﬂf;jjﬂJ gelatinase

oulwsflunguilvhwihifluniasin extracellular matrix @iy gelatinase LHuvdn
ulwsllunguil 1w woulesd MMP-2 wag MMP-9 Tnevithiflunisgesuazsindruluiana
¥4 extracellular matrix 1% laminin, aggrecan, collagen %ia IV, V way Xl gnLiy
collagen %iia I, Il waz Il Aiflavnzioulas] MMP-2 anunsagosuaysinldvinti (Patterson et
al,, 2001)

5. toulyd MMPs ngu Matrilysins
saegraouledinguil lown wuled MMP-7 wag MMP-26 Tagwudn toulysl MMP-7
gnas1991n epithelial cells d@duouled MMP-26 nulaluiwaduni 1y endometrium wag

TuwaduziSauiia carcinoma UN9%8n (Marchenko et al., 2004)

amefiinsdenvesnsegneeu szfansruIunsaaIsIINNIINTEUILNTETS (AR
nsnanansdedniavuazieuluilunisgosidansegnengg wnniwnd Wy IL-1 beta uas
TNF-alpha asnsnnszduliisadnszgnesunaneuledlunisinatsidenszgnsoudy
woulusiuminusialalusiua uazioulesiuonnsuauiua viliAnnsdenveensegneeuii
Yo lunsrurumsaaisvesiionszgnoou IL-1 beta axnsefunisvintauvadlusiu NF-KB
namaulvsiumsnuitalalusiiua Jsasdesaavaruusznouumsnd Toun collagen fibres
wag aggrecan dulunszuIUNIBNLEUYRITRAD LANAIN IL-1 beta NszAU NF-KB 1iAnn1s
SNLAURIUNIT cyclooxygenase-2 wazdndIunia IL-1 beta wae bradykinin nseou

arachidonic acid Wivdsnsoaniunaufud 2 (PGE,) fdduanaliifnauduuin (1 5)
(Wieland et al., 2005)
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Normal Osteoarthritis

a . Collagen fibre_
& | L} \

7 S \

‘ p s o
1u Pl \, b : Pain
Gt 5= l

X ' 4 W
IL-1B rec_ept‘or 000! b l Qg Brain
antagonist < NSAIDs,
—0) orie J
AA (® (& Nerve

L Bradykinin receptor antagonist ———|

© Interleukin-1B {7 Matrix metalloproteinase COX2 Bradykinin o NF-«kB  AA Arachidonic acid
Interleukin-1p-converting enzyme (ICE)(‘{}?"‘ Aggrecan attached to hyaluronic acid C Prostaglandin E; (PGE;)

M 5 nalnmshanenseaneeululsateiiiden

‘1‘7|'m (Wieland et al., 2005)

8davu (Emulsion) (Leelapornpisid, 1997)

a o

adatu vuefs svuunsEaneda (dispersed system) NUTENBUAIEURLNAIBEN
wow 2 wia wialuaesinnia dedgninnislu wazinninnisuen azlinszaredudimiy
wsoliavangluiuuasiu wu Uwazindy, diwasiiazaiedunid, unliuuaziiinazaie

v o

Sun3dvidosvhaedunidi 2 Tnana Taensflazdmeananisaesigamanszatedadm
fusuludefofulngedeansiiiandeie arsvdiadu (emulsifier wse emulsifying
agent) Inevhaly vunnveanenvesigaanely avegluzie 0.1-10 luasey FavrenSoranu
dfaduruimdnuinds 0.01 luaseu wieluguinis 100 luaseu uwnagyilwssuulinsdiauin
B9t Tnelu m13ns 2 LARIYUIATBIDUNIAYBITNNIANIETURDTEUUNTEAEN

) 1Y

dffatu Wussuunfaesigninegauriu Al

1. ’?Qﬂmmaiu (dispersed phase %38 internal phase #5® discontinuous phase) A®

Tpanedlunseanedilusnignianis nseanediegnslisowos
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o

2. 1)01An8uUsn (dispersed medium %389 external phase #38 continuous phase) A

A & v g va o = Y 1
G]’J‘VlLUUW’Jﬂa’N‘VIIMBﬂ’JQﬂ’]ﬁ%u\iﬂiﬁ’fﬂ’]ﬁm’gag

O

a 1 [ [ 1% 1
1aTU @Ok UIEBNLUUN 2 1)0A IWLLﬂ

(%
[ o

1. ¥t (water phase of emulsion) Tnevialulutgaeinlailéfifieswinfiosedaien
usilansdunszanesegine deseneuse

- eriazangluth (water-soluble drugs)

- ansifiuenaady (humectants)

- ansifinaumile wu veegum, acacia, tragacanth, carbopol, methycellu-lose

- @19nude (preservative) 1t methylparaben, sodium benzoate

- & (color) U amaranth

- ansusiandusa (flavor)
2. i’gmﬂ‘fﬁﬁu (oil phase of emulsion) Usgnauseg

2.1) thsfuinduveanan (fixed oil, volatile oil, mineral oil) 131 arachis oil (peanut
oil), cottonseed oil, soya been oil, safflower oil

2.2) ﬁﬁﬁuﬁlﬂu%a\‘uvﬁﬂ (fats, waxes) L%U paraffin, beeswax, carnauba wax, fatty
alcohol (cetyl alcohol wag stearyl alcohol)

2.3) efiazanelursiy (oil-soluble drugs) 11 oil soluble vitamin, antiseptics

2.4) @1591UeNTATY (antioxidant)

A1314 2 IUAYBIBLAIATEYIMANglusBsTUUNTEAERT

suumsuaqaumﬂmaiu FUAVDINIINTLANY
(luaseu)
< 0.001 molecular dispersions %38 true solution
0.001 - 0.500 colloidal dispersions Lt gel
> 0.500 coarse dispersions LU suspension, emulsion,
ointment, aerosol, suppository

(Leelapornpisid, 1997)
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[

A153UNYUAVDIBLATY D19Tlarateanuymy At

nswUsrlinveddatunuriavemweanaimiuignianislu wazigaianisuen

wUseantewdu 3 vila A9

o

1. paunuTuadiatu (conventional emulsions) difatusinly wuadu 2 Uszian fe

)

1.1) ddaduriinunsludn (oil in water emulsions; O/W emulsions)

(%
L a A

Sadurdatdfivnduduigaialy duduigaauen Fsiiaumidsnnueznuzios

(L))

NLAINTE8R anseantedte Wundeuunlundndueiesad1979 1 ASY waylatuniig
(body cream and body lotion) ATNN1%1 (vanishing cream) ATNAULAA (sun screen

cream) Wudu

(%
O a o

1.2) ddadurtinuluLgiu (water in oil emulsion; W/O emulsions)

(% (%
aa o

daturiedfiunluigniely dduduigninuen wudlatursdaitndlundnsioe
d' ° | a v ] . = = . = 19
LATBIEIDN LU ATHANNNUN (cleansing cream) ASHNINAIAYU (night cream) ATUUIAKUN
(massage cream) tJudu dladurinilroudanuerusiavarsiteansn Judunfenly
oy
2. difatutadou (multiple emulsions)

Judladundignaneludeuduey Fulurewnainiwiiniu dladudedeumanil

O

aunsandunaedudiatusssumle aunsanudatudeudu 2 Uszan o
2.1) water in oil in water emulsions (W/O/W emulsion)
a aa Y
AD TEUUNIN1INTZANEFITee W/O Tu water phase
2.2) oil in water in oil emulsions (O/W/O emulsion)
A9 TzUUNINITNIZAERIUes O/W Tu oil phase 191 cold cream

3. lulasdsiatu (microemulsions)

v A

Judlatuniivueeunirvesignianigludnuin Uszuia 0.01-0.075 lunsou gl
Atleand nilsludvesniuenadunantaasiuls (visible light) Islainiunrsenszanauas
wasdsanusanzgriuld vliddnvazlusauas sodliviunensyninves Igainniely 3

anwaeAaY True solution
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NS UnveIBiatumuANunie wuseanlody 2 ¥in Ao
1. Tag'u (lotion)

Juddiatunfanumian (wa) wsedignianesuentudinaigs 3-n1aniely
finlaiiu 35 % laduenaduisedn O/W war W/0 Wusuuuufinuinniigalundndinginii

TAURNERIMTINTUTHANT sensdgudulivuesnug gadud lrauddnauis uaz

Aatheanleade wulatuning latudesiulaan Wusu latusida W/O dn1staeng welal

=

AoalasuAuiey Wasindleniua agidnmuesnusily wulatudesiunasunnyiand

or

va o - [ v = o & v a )= . . [
AuandAtuil Wudu Fdadulionaldaisiiuairunie (thickening agent) Tudgaimun

wiolvnileduls widiaaduvesnainluala
2. A3 (cream)

Judlatuniinnunilngs (@nvaziuds) mseddiudsenevvesarsnanlouds

(waxes) wagludiu (fatty acid ¥39 fatty alcohol) Fe¥rgiiumnuniln uazilensunnaysg

1%
[y o

furisfu (oils) Tu¥paadf e3uddedin O/W uag W/0 alufianuwiinuinninlady
mszdvnaigaanielugendn AeUszanal 35-75% udusramieidesnisiaefinisly
ansiiaiiensa (bodying or stiffening agent) wulvsuuazluuds uenaniinsdvesrsusia
oW nadinsldansiiumnumilngaudae Wy acacia, veesum, methylcellulose 1Sugu 34

PIBLRNAIUNLALALATN1ALN

asAUsznaunugulugnsfudiatu (Krasantisuk and Runnarong, 2006)

U o A=t o a o &

IansaRenesAUsEnauiiug e Tugnsisuadatundinldiuimdadudiulng

[
Yo a

munthvesaslugnslanadl

1. a13lANYNYURY (moisturizer) visned
- AN UNI DUTTINIAINULAIVD IR
A o Ya o | '
- ansvinli Rawlleu wazgeuiy
- ANSNANUNSLANUSUUULNR IS
- ansNvIAR LYY

a

g15lANUYUTUEINR arunsaiiuyIananluty stratum cormneum UURIMEY Lay

v o
o A

o A X yya N v
3ﬂ‘15"]u’]V|LWlIGUu1'JL‘Uu338$na']waallﬂ'33 UAINTUAIULUAY stratum corneum 1‘1/11]

anwagudeuldun lnglassadsssuutuimilawandunin 6
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Epidermis:
Stratum corneum
Stratum lucidum
Stratum granulos

Stratum spinosum — M
Stratum basale

Sweat duct

Nerve
Papillary
Dermis Capillary
Reticular
Sweat
gland
Vein
Subcutaneous
fatty tissue

Artery

AN 6 1ASIASITEUUTURIVIS

(Cosmotruth, 2013)

o Ao Y a v A oA A .
AduY Nilanuvinglndfesansliiauguduia e emollient, humectant
. g v @ [ . . =3 a o vYa o 1
- Emollient UsAlgG10u synonym AU moisturizer hu1ea9 mwmi‘wmuuwu
ey Jesunsagdeun inlviialduialay occlusive action AetUanuliliinszmely
o I3 o
1UnLJuUNIN oleaginous substance
- Humectant BuN8809 @15NTIPAANITILLRLVDILNINRINUIVDIASY, DIATU TN
YURINUY
ANz Ideal Moisturizer Product (Krasantisuk and Runnarong, 2006)
1) @3130IUAY kaINYIANNTULY stratum corneum agluuSununneming
fe 3 water content Useunas 10-20%
2) livinliiAn superhydration wsngaganmuaansalunisidu barrier vilifnlie
918 91AANITHNIY
3) Useansnn ldestuiunisiasuluaswasdawinasy
4) fldUes veataue luAsvinlitu stratum corneum Wudumns1e
5) laivilseaeLAaans aLinnSw

6) AANUAIAIA
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Emollient suﬁwmf’] (Krasantisuk and Runnarong, 2006)
- Lanolin and derivatives

1) Lanolin T¥luedesdnens AdesnistiAnamumuiusiuassiils Epidermis ndufy
daninun 1iFaidnfanils Lanolin [luifssssumnd Usenousne ester was higher fatty
acid #slalazaneni anansadudililudies wagliauduiuunfomly araduduilly )
A1 5 % auiu 5% Ranilagidnivuesnuy

2) Derivatives ¥4 lanolin #ie dunaufidudeues Lanolin ester vivluguuuusingg
fu ielilnnantifniisssued Ao guiusinndt wilsatiesniazaeiigumgiising,

u hydrocabon ansnsaldluanudutuingenda Tolaagainndt uaziinnisuilates

- Sterols lgiuA cholesterol uananagyiliiagudu ildann1sseaeiAaaianiy etho-

xylated cholesterol dn1sagaein way alcohol AN cholesterol Fetiesldunn

- Phospholipids 1duansuszneuidsdouiazangluluiu Uszneudie fatty acid, slyce-
rol, nitrogenous base Wa¥ phosphoric acid a’m‘jjwulﬁlumaﬁsum%ﬂﬁ%% laun Lecithin
Tluanutudulaihu 1-29%

- Hydrocarbon Ton petrolatum, mineral oil, paraffin, wax Wag ozokerite wax Un
Aauimdstlastuasgapdouh dmiu mineral oil limsldlunnuidudugansenuinilf
epidermis TasyITTEefT LAy audeluan

- Fatty acids Huasdajluedu wagladumii fideusnfe stearic acid Trnnurjuiy
Tnendufiduuieg UnenuRaviuasduiililulinana iieliauduiuunfionds deainans
duitduasuvisuarlifusiu arududuildde 1-20% ududanuminiifesns oleic acid
Tthiledeamsuszmonn wilifenldinn ilesanmiiuiiuite deundwdn oleic acid 19
polysaturated 61 ieannismiiuiiv

- Fatty alcohol 1u cetyl wag stearyl alcohol TglaRun lauryl way myristyl 1dtee
awvlmAnidunqutvdslieuguiud 1 cetyl waz stearyl alcohol iy ileliiign
waeuwaIEad sinldeg1vas 0.2%

_ Fatty acid ester l#un butyl stearate, isopropyl myristate fiaaunilaga adeu

Andaduiiduunsy lududu luwioanussrue Amnududuildfe 2-20%
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2. Barrier agents (protective agents) Juasilatesiunisuivesidanis barrier Tu cream
%30 lotion MRINTH 2 Uselnn@e water repellant wag oil repellant a157Ju Barrier

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

3. Humectants 1Juansfinauaumiuduvespsunselady uazauduresions lngannis
JEMEY0Un wazdzgaauTulueIntadaniluliensy agvinlvasulaiwis luaasld
Humectants TuAUTNTUEUNTIZALAAIUTUIINAINTIRBNNT IVAARAaATITIUAY

ANUUSTAIA

ansiitenldidu humectants lsuf glycerol, propylene slycol, sorbitol vty

v A

.U polyhydric alcohol sinsfuidninlutanawaznisssive lng propylene glycol

wmtinluanal N3semeas slycerol agluszAuliunans uag sorbitol Huwiinluianaas

Aumilngs waylissive

Humectants guﬂ laun polyoxyethylene sorbitols, sodium lactate, mannitol,

polyoxyethylene glycols lag slucose

%
s o v

4. Thickeners and film formers laun Indwesniiuminluana daaautmduiidy Unagu
Aavihlviudu waziinaudu wenainilinliasufiiledu dnnseueglugy solution w3e

dispersions luthnewilUnaniueidus wiadu 2 Ussian e

4.1) @159710555491% NG lawn tragacanth, algin, cellulosederivative, veegum,
gum
4.2) asfilaannnsduasigi azntaninninflaannsssuen@ tawn carbopol, polyvinyl

pyrollidone (P.V.P)

5. ¢ty (emulsifiers) uansddgluniswaunaulifinniaiwazdidfudiluie
Weaiu fviddadulsenaunie 2 @ fie d@ufiveuun (hydrophilic group) wagaiudll

a [y 3

29Ul (hydrophobic group) dvindiladuitieuldlunaniugiiaTosdinnns @a15anlsanm

U )

AMUEILINUVBIASULALLATY FUNUNISLADNIEFYNBLaTY NaglrinAutnNTuN A ukaz A8

A wenanifihddadudieiiunnunsivesndnioe meauaudavates Usens Al

- AAUIIAIRT (surface tension) VBeTEUY
- QnARdusaUY NensunALarasiiausellies tiledstunissiumivemenaynia
- af1ausealesiu (electrical barrier) fidveun1A liAansnaNfuilsaunARREUN

whlnanula
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- WinaNunialiiumiu aansaandnsinsiwuiuvemensyna liuAuAIld

Fyi AT UNTTN19ATeIE1019  SnuanTanwsIRaiT  A1N1T0MUNANLLAETILN

[

Ju 3 ngqu fadl

5.1) @9dUATIERUIONNEUATIZY (synthetic %38 semisynthetic emulsifying agent)

wuseondu 4 ngu munisuandsluansazanel (ionization)

o a

5.1.1 ﬁ?%?@ﬁa%’uﬁﬁﬂimau (anionic emulsifiers)
WU sodium stearate, calcium oleate, triethanolamine stearate, sodium lauryl
sulfate 1Judu
O -

5.1.2 fvdsTaduiniusezauln (cationic emulsifiers)

v o A L 2

Li/imzﬁuﬁua‘tm%ﬁimﬁmuﬂiﬂ WU cetyl pyridinium chloride, cetyl trimethyl-

ammonium bromide tJusu

5.1.3 fvhddatunliiiuseq (non-ionic emulsifiers)
7 uuoauwd‘d uoauur—:{ld uoauud‘lr—:{
analgTnAudinddatuiiiusegay wasivhddatuniusequin fvihddadunlud
U3z 19U sorbitan mono-stearate, glyceryl monostearate tag polysorbates Duduy

] [
v ada v

5.1.4 fyddatunisUssaaunazdszauln (amphoteric emulsifiers)

q q

¥ U 1

gouloumaninily  widaslsuAmnudunsa-aslmunzay  ieteasdunisseene

LAY 1w lecithin, amphoacetate Way betaine Hudu

5.2) @139MN535U¥IA  (naturally emulsifying agents) Wuansanusaieianlaunain
5I5UYR WU acacia, gelatin, methyl cellulose wag beeswax 1Jusu ldiduiiusosnenie

wasdnTauwlsusulunisnan ekirsedauly

5.3) vaaudsniloyninaziden (finely divided solids) Wuvewisiliazarsiumeniy
19 wu montmorillonite clays 9730 bentonite, aluminum magnesium silicate,

colloidal silicon dioxide tus
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wanlun1siaanlgfavinddadu (Krasantisuk and Runnarong, 2006)

0 Aav v w

% a AyYd U o au o v N o = Yo a
ansaausansianlddudyinddaty  dbidenlduinuie  n1sidenldsiavinddaduny
nanfuTuinla msadstadadonngg dweluidl Ae

(% s Y

1) vllavesdlatunfeinis wasUssinvvisenuaudRvenaniuninens

o

2) anudiulamaeaiivesividdatuivansdulugns wuansiude a1sused ndu

'
0 awv w A

wazdvihdiatudu Wusu legldvilidsaduunendinienda

3) HaveINanAisiaRvawazANFANolY Wi liiaAw Fuiiu luunnuia 1y

YINANYFNINGTTUBIRUDIN IV

4) AMUNTLATDIBTATUNGDINS AvidiaTuuwiamnizlunswIoulaty weld

a = [ e
wnglunsmsgupdn 1 unu

a s Ia

5) laiinnisilasuwlasapiWand nusedaalnslan n15iineanTATUNISLAnA
lalaslada wazlinnndndeiuliluniigamgiion
6) YUAVBILATDLNITNARN ANl aaNauNTB1uan1sHaNlLRANe anafaaldsvin

Sifatunyi T AaNALLT TI01INNTT UIBlTAIVINBTaTUS LD ANAIILAIFILADIATY 151D

lAToINaLLUU homogenizer

7) anuvasnny 1Asesdro 1 udunanTug nlgaus1anie Ineaniziini wasuis

% [

FUALTINAUINIUMT 399095230 M52T998198909AUUaBA N 8l UL IUDIAINUSEAIULADIND

Raudauaran anuduiie uagkanisianiiaaus
8) lilamanludnuiutley ienanunulaonsy
9) ANEINIETUNITATEN LAZAINAIAILUANIIZAIN

10) 57A1USEUNER

Hydrophilic-Lipophilic Balance (HLB) (Williams, 2007)

o |
o Aa v 1 ]

fvihddatuinduaisanussisiionu luluanavesansiiiduigeuiiwazduiivey

(%
o w o

Wndiuludnsndiueneg du Jelinuautilunisavarevsensearedilutilasieiy gnitvua

a

\Juan HLB 39A1 HLB dagladusudusuanienisazaietinvedas aisanusafananien HLB
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A1 Agazangilidesudazatefluyigdy d3An HLB a1 azazatgulamueliavareundiu

Wudu A1 HLB 199815 wazyseleviivodasanwtsanain wandumisng 3

A1519 3 LAMIAT HLB 189875 wazUseleuinisigvaaa1sannsdnani

A1 HLB 19919 Useloainisly
3.5-6.0 fyiadaduvila W/O
7.0 -9.0 astlinlen

8.0 - 12.0 viadatuniin O/W
13.0 - 15.0 A19911AUELDIN
16.0 - 18.0 a19IeNIaTAY

lausafinuadn HLB ag1avenug Tuanls Seldainnisnnaes wieduinmin
duvszneumaadl uagdmslumagaiivesluanavesans (nsdvesansanusafsineinlid
U529) A1 HLB vsansldidunwinislunisidenldividdadulivunzauiuansiisu lnug
1¢nen HLB wes¥gniathiiu Inevhluindinisussdiud HLB asigaiatiiu uasidons
vidsfadu Tild1 HLB wirfundelndiAaiy agvilldszuudiadudiaai (Son HLB
method

HLB method I 1ulfigauuiniaenug whtulunsidenldmyvinddaduiiivanyau

a

lun1eUjURasedemaaesUssliunaniuanle msizuiaseanduInlaaglingeiu

v A

AautRAveddatuiindnlaase iesnniidadeduineidesme 1wy slauazanuidudures

o G [ 1

fvihedatu onsrdmignainuidy nsasagvesiinedadu nmsvindhnseniuvesdn

a |

Haseunazisnisuds sy Jadademariidvnasgrswnndenmunin

!
0 Aav o QQIELEJ

yhadatu aaumgll
a v U dl ¥
YoIdatUNlA
6. ansfiude (preservatives) Wuasdudinsasyivlaventiogdumsd laun wuaiiise e
31 uaztiedad ielosiuldlmaiesdrionudsd arsiuwdenlvdmsuiniodnand 1wu nsn
wuledn (benzoic acid) w3 laRentuLlgLon (sodium benzoate) 3 ugin1sLazeyLiule
o & a ¢ ! = A a v a [
Lazi1a18WoaUNIY @13ngUNIS1UL (paraben) Fanisuunfenlddl 3 vdia laun

WTaNITNUY LBTaNITNUY LaglnsTRansIuL MTuLeangvsmueatinwuunsdud
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[
&

\waa (cytostatic activity) 11nnI19@a8 (cytocidal activity) Waldlaas aangnssiuLe

v I

FlaRAun wieongnsau@enuaitelasnin wazilelysiuiu Wy wianisuusmiu

Insfan131Luu azeangmdamusuuaiselanvu IneeangnsseltaunsuuInAnILNTuaY

v oy
v v A

(Soni et al., 2005) Wua@LoN1UDa (phenoxyethanol) eengsdududowuaiiielad usoon

[y

grasuesladnin Jagtullenldasuauvaleviin ieannatiufes Iusednsainlunis

[ ¥ I
v v A = v v

fugutogeiu uasdududenseunqulavalevin

7. @1591UBNTLATU (antioxidants) a9RrUsENaUlUNARA LN Ki5aLATR9E18719U19TTA 9193

=2 o

a1sfvleufAseneendintu viliaaiaduay/vie Ussaniamuesasiuanas unadi

Y v

Tinanduandsudnwalivdouly wu @dudu nduldsulvainiiy viaianisuenduls o

€

<

anstuduarsdrfagiiliuszansamanasie sududesddansitueendindu iedeosiy

mainuisedenenaidasiing lnsanssueandwdunudlaidy 3 nqu fe

7.1) a1sdueendiaduudt (true antioxidant) 1uansdsagareluigaiatidy e
Josfunisunedlutulidudinieg 16un propyl gallate, alpha-tocopherols, butylated
hydroxytoluene (BHT) wag nordihydroguaiaretic (NDGA) tHusu Iﬂﬂi‘i’ﬂummvﬁwﬁuﬁm
wavorldsniuansEs Uz AV W (synergists) WiiaLfindssanSamuazanninuidudud
pogld

7.2) @193021993 (reducing agents) Huansdsazanei TddasiuuazensonTindures
ansdeazaneiinlg laun sodium sulphite, sodium metabisulfite waz ascorbic acid Tngld

TuautnTusing wunu

7.3) @1swesuuszaniaamnisdtueeandindy (antioxidation synergists) Wuans@siignd
Aueandintulosuin udlilaldsiuiuaisngun 1 asasugnslangeuisliouldasns 2
nauiisiuiulundnduiaiesdre1s arsnauiilawn citric acid, phosphoric acid, disodium

EDTA uaz lecithin 0.05-0.10% LJusiu

8. a@sused (coloring agent) Feorailudtavaneti vizediavanelutigiu
9. asusanau (perfume) 013ldaNEITUNR WionsdLATIZI

10. a58U 1

10.1) Healing agent ¥38n3¥AUN13ta36y¥84 granulation tissue LAl allantoin wazglse

(urea)
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10.2) g85luu (hormone) HagwiuAuaIunsatunsguuliluwag tawa estrogenic

hormone #49713%8aUsaeLAg8UTaUAIATLA

ANSMBNAISUASH taeASmauwuuTnnes (beaker method) (Komesmuneeborirak et

al., 2013)

1. wusdhudsznevvewsuesnluinnmaii wazigniaingiu asiazarevsewiuldiuun
wagnuanuseuliegluinniaul druansiagansindiuvsediulatuinduiasnuausou
Tiegluigninuidu

(%
$% Y [ a

2. Wanufeunsaesignin Ingligniainduligaumgiivseann 70-73 sereailed was

Y
[ %4
=

Tpamidaamgiuseuna 73-75 ssrnwaldea Nedagrednigaiauiidaamgiiainin

9 Y

Tnaetdudntdes Wesnigaiatiraisanieulaiionit Wethaesigaaunauiuag
vy a8y Yoo 9 - & o odyve = oV <
lpflgaumaiilnaldssiunnige Weasuilanasideu wazassialiduenduy

IS a

3. nandgniavsaessiudu i 2 35 Aewigniaiiaduigninuidu vsamigaiauiduag
ludnnimaun

a

4. aunanegdatlosuausdnaueauldddaty eglmaanes waziuasiigumngd

Y

40-50 paaldud JUANAITOUS NUNUAINTOU LU Loaneges UNTUNONTTINEY FITUAS

nau wavasiude (preservative) Wudu

5. laiasvinlvdiiatulfiuaiagna1aisl Ws1Z01LAANITANAENOU L1955 IU0ILAND
(waxes)

'
Y v v a

fvindsatunteulylusisuasy

1. @58UWATIZI UIBNIAWATIZI

'
a

1.1) @135anus53A9RIUsZ9a U (anionic surfactants) @1snquildiuniidaasiluyseqgau

57190 watdunwlaninldlusnsulseniu Faldludsuenldn1susnwingdy wazlinuse

o

anehiivszauinlumiu Megresivhddatulunguil 1A sodium stearate, triethanola-

mine stearate, sodium lauryl sulfate g sodium dodecyl benzene sulfate WHudu

' (%
1 aa v

1.2) @15aALSIAIRIUTEUIN (cationic surfactants) @nsnguiliidiunidiazuanalsey

q
a

van lepsuviin O/W creams waziluseansaimduansiudalaanaie nlaludisuasun

v a

& 0 Aa v Py, = A 1 Y a a 1% I~ Ia Y Y 1
WuNse (pH 3-5) @19N2UATUTUAULUDLEY ﬂ@ﬂ@IﬂLﬂ@W‘Him FEAYLABINDNIVIUS AIBYIN
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aavinddatulunguil laun cetrimide, cetyl pyrinium chloride, benzalkonium chloride
ey cetyl trimethyl ammonium chloride Dudu

1.3) @1590L5aRIRIIAUTERUINKAYaU (amphoteric surfactants) ABA1TARLIIRIHING

aszauanuavaululianaiediu I9ed FeiinauszaeiAoian waziiiulaaiuans

uszuInkarauTINieanslidiivsey Tfledldludmduasu dnnuluisueIesdrensdmsu

q

¥

irAdudazein daeg1varsnguil laun betaines, 1,2-diacyl-L-phosphotidylcholine

(lecithin) wag lauryl sulfobetaine 1Judu

1.4) ansanussisiiaviinliifivszq (nonionic surfactants) AeansanussiaRailsifiuszqlu
luiana Lwif\]zLLamﬂﬂaﬂu%aUﬁﬁw%aimﬁuﬁuagjﬁ’ué’mehumaq hydrophilic part 14U alcohol
N30 ethylene oxide wag lipophilic part 194 fatty acid, fatty alcohol wazanel4
hydrocarbon tlusiu Fawanauduen HLB (hydrophilic-lipophilic balance) a1sanusafiaRiail
uansA HLB g agiinnnumeutiunn axldadusin O/W creams ansiuansen HLB i1 azld
A3uwiin W/O creams ansanussfsinviiniidod Aeluidufivdefanis iianisszaieifes
Rawilalstfos Whiuldfuansvanesdn Whiuldfuansifvssquanuioau Tl pH Tutas
i asaluanessgeundensnsould asuilldfiniunsis dufuasanussiefiangui
sueufisudmiunseteussuaiuuniian anslunduildun

=Y

-d@19n zj 1 polyaloxyethers (polyoxyethylene glycol ethers) d4aL1de Ao

AnufAseduiuiuansiudengy parabens Winduansusznauidsdould fregwaisnquil
(Gon15A1 Brij®) loun PEG-20 cetyl ether (cetomacrogol 1000 738 ceteth-20) way PEG-3

tridecyl ether (trideceth-3) vJudu minldifenq agldasuiliftn deuldsudu fatty

alcohol aglansuNTANUAIFININTY

- a’ﬁﬂfjll polyalkoxyesters (polyoxyethylene glycol esters) msw’?mmamju fatty
alcohol vilsiaTudilddarmasianindu dregrsansnguil @en3f1 Myr® léun PEG-40

stearate Wa¥ hydrogenated PEG-40 castor oil Huduy

- @15n§¥ polysorbates T9n1an115A1371 Tween® finansviadusgiuiuiuny
oxyethylene 141U polyoxythylene sorbitan monostearate (polysorbate 60), polyoxy-

thylene sorbitan monooleate (polysorbate 80) LtJudu fiaauvouul vlilaasuaiin

Y a I

O/W creams lonsufilnnunsda nusenisilasunlas pH waga1soidalnslas Deuld

o |

udUa1svindTatunay soritan ester WinllaAn HLB AsSufeInIg

q
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- @13NqY sorbitan esters fiAaandRveuluiu vilvlaasuviln W/O creams ASui
lpfidnuwazia nunaniswasuwlas pH uazansdidalnslad fsgavesaisnguil @an1sin
Span®) lalA sorbitane monostearate (Span 60) Wag sorbitane monooleate (Span 80)
Dusiu
2. a139nsssumd ldrseflewldiduansinddadu Weawndanuulsusiuseninsgunisudn

a9 uaglwon1sasyivlnveatioqdunsd dregradleludagdu lawn beeswax, lanolin,

. I3 ¥
acacia \Wuny

[

wanlun1saandninddatu Aodesselianuduiulasn1ssEAeLAos NN A9l

1. iMlimsun azdesidensvindlaturstinnsuuseniulaintu wu dvinddatuainsssu-
%18 (natural emulsifying agent), semisynthetic derivatives 14U polysaccharides, glycol

esters, cellulose ethers, sorbitan esters, polysorbates

a t4 1

. . N I3 . . s ) )

2. nonionic types 3¥3zA18LABLAzITUNBTaENIININ anionic kag cationic Felagnly
. . & & o o awu o o U av o v ) v o, .oa
nonionic surfactants agideniludwhdlatudmiudiaduldniunild n1sly ionic Nau
dudugafuliagluszaaifeszuumaiuemisiingraidueiszuig (axative effect) uay
1504 cationic surfactants azLJufiwn3IMIN anionic waz nonionic Fslddeuldlusiiu

wdmsldnieuen insgseanelAogs

3. anionic alkaline soaps 71l pH gelaiunzasiluwIeuduemn msigazyinliimil

AN Waz3anTEANELADS

4. dmiuendnaisidendavinddadundanudufivdian wu lecithin, polysorbate 80,

methylcellulose, gelatin, serum albumin

nsUsziliuaunwdiiadu (Klinsunthomn et al., 2001)

a [

Anmeaaududunsu e lindnduginnansonuistniieidunssusu wazoie

16 AIsHTUNDUNITNAADUSIT

1. nmsvagevluiesufifinis (aboratory test) iunsusaifiunatusiu Taenisnsaaeu
AuALTRA19Y TosAnte Tudunasiinesgumaiissliviels dnmsvnaeudai

1.1) aadasnzsimaiadl levnuSinamienddy ansduyn s

1.2) Msnageuamau AN el 1w auila pH n1slva

1.3) N3NAARUANANTRANIINIEAIN LWUNTLENTUNTOANATNBY
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N a

1.4) MINTITVATILVINDTIINE

1 = a

1.5) nsnadeumuUsTamndula Wy & ndu ananlleuvenileniy n1sgaduileldniuy
AUusi

2. nManeaasuAuaInaunsldrendndue (performance test) 1Wun13ATI9d0UTN

wandanuulinanisldaugauszasavselil lnensldenaadinsvaasdldudndue anal

ANEARAIYU 19U AIUMUDENUY NITAATULALATT
Yudu warhuvszitiuna

'
v

ABUANDIUIULUUABUDIUAINLNEUNT
Y

N52NUHIVDIATY AUNBLALUE NAU &

o . . = 1 a o ¢ = A g
3. NMSNAABUNANDS19N18 (physiological test) LUUNITNAFBUINANN U ANALHENTBLTY
U ! 1 A 1 1 o Y a %4 A =4 =) ! o
JuUnIIERasIINIenIoll WU MAAANSUN BioszAeResell 1nen15¥n patch test

nsnaaeulutetiludeddanaismidane msvarsildnandladu lnoanvasanusaieni

Pvenunesinearliiinsunsienastaniegle

£ Ay o

4. NMINARDUAIUAIUAIENINTDIDTATU (stability test) 1udsdrAgyfidesinnisvadeu

saa A

wsenandueinfdendaasalmla anendeinisiivliuiug wisegluviewainneuddiofdld
anagnnsznunseiiioulaetadesine wu aamgll n1svuds was WWusu vinlindn s aaiiuly
Julwausu viienuaanudeionaduslng Unfinisguanasiiuauasan nuesuansioe din
= I a o o S 4 a v A o o a a A = v v
finsinurandaeilivuiianoumgivies Wedudanizgiiennaildsuniugania Jadesldy
naruululisaesd lildazaindeniseandinine Jafinasvaaeunuuisuiioly

'
aa v o

sze2aluNISNAERULSITY 1aen1Tas19an1uNIsallasuLUY tanlandsatuazaanudiily

U NINAFOUANUAIANINABEANT AIUASANINEBNITTINE LWudu

[

AnanRmImMenmaziaiivediatuilensthaussdiy s
1) anunilauazanauiinigive

2) YUIAKANNINTEINYYUIAYBIBYAA

3) magapdeihuazansssmesenainuin s

4) n3UAsuLUates phase to volume ratio

5) ArAudunsn-ag (pH value)

6) Paifion wagnsuendy

7) msvuidou

8) ANUALIvRIMIEA AR LAz TUTIAS NGNS U9
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AISNAADUANUAIANINLUULSS (Klinsunthorn et al., 2001)

nsEnwranitzunfazdealdinaiuiu n1sfnwilaenisisaazsidulaenisiiy

[
v v 1 1

a A 6 = = [ L3 = =
NN IE ANMMUYUTUNNT WPIYIUTTLLLIAINTIANYT Wudsglewdunnlunisiseuiiau

3]
9
o v A vd‘dl
4

WuiilefnidendSunNANan

o [

1. nawsalagldgaumgdl nssdlaenisldgamgiidsliduneensu isedlatu WJuszuu 2

Y

v o

Jnae Wegunglige avilinisazanevesiidiaduasuly e1aviliigniawendu vie

nduignia Fdldmnasiunnuasaniniiaamngiviedldenn ualneialuasnaasuniedsd

e dadufinmuseaueuldfvzrmuiigamgiviewine wagn1sisigumgin dladud
g ¥ o aw o A v & g @ 8o &

g1akenduileaIndidlaty vse wax anngneu ddusininaznateiduliuds Wunde

wenaananuaiuls Judunisisenisaansvadlati

msldgamniivhadugs il 2 dnwaizde
- Heating cooling cycle Tnsmsifiudsiatulugidu 4 esrwaioa utu 24 d1lug
mﬂﬁ?uﬂ’lmﬁ’]ﬁauﬁ 45 ssrnwalded 8n 24 $alus Yuilu 1 58U TinsvadeusIIEY
6-8 soUNAIUINUTEIHUNG
- Freeze and thaw cycle Inensinudidadu Tudesuwduds -20 esrwadea uu 24
2l 99t thundgoud 25 ssewaidea 8n 24 92l dulu 1 eu vinsveaeus
Wiy 6-8 seulEthiUszidiuna
2. Mesalaauas wasuLase1sliiAnnTs §aa1e n1swdeud ndu wiawie Uzl

fvhddaty iduuieiialugasdisuenraaemlaguawilviddaduidnvasuasuluan

LPL FIAITYINNSNAADUDY19E

3. matslagldusadduaidlan lnon1stuinies (centrifuge) ¥3o N1519E (shake) 38TagL54

Y
ad a= % a

N1IRNALNOUYDIDLATU LLazL‘f]‘LJ'JﬁVlGU AurlinuenaniugLasaUazanlunsngeu

VDILAALHAR
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4

ASnedaudiatu

W/0 emulsion

O/W emulsion

1) dilution tests %38 miscibility

test

2) staining test ITmgn151Au oil
soluble dye

2.1)macroscopic examination
(meman)

2.2) microscopic examination

(aMenaea)

3) conductivity test

WriulanutnTukazlaiign

1%
LYY o

AUNUUI

a v 1
GINEURIRN

(%

nenouNIAkiFeguunug

a

jd)}

[
1%

aldtviaenlnidi vasal

a LY

AN AU

Wiulanudnkag b

1
LYY o w

AUAUUIHU

=) 1
GRMNAINI

I RITR R RER RN TI
Lyifid
aldtavaenlniii vaen

Tnazaing

dyg o v A (Y
#1UKe (ointments) (ANAET LUAITEANTD, 2557)

a =

JE < o 14 ' Y A % o o o (%
YIUNN ﬁ@fﬂLmiﬂmﬂ%mﬂmﬂﬁgﬂEJU@'JEJ&’]iﬂQlII‘UNUWﬁ@u’WlIU dmsuldnivuen

sy TdmnEmtdvseidaysngg

[ '
= =)

LAZUHNT¥ N UURINTIRT UL DDNTIY

(mucous membrane) AMUMTYITUVDIUITHILDOUAS

<

WU IRIuNsinURzeduiale 4 Ussan lown

1. griurtaidusiu (oleaginous/hydrocarbon bases)

fanwauziduinniame (single-phase) @13159)

Usenaumeaisnaulalasansueu Uiduanive (vegetable oils) 3alau (silicones)

[

WIDLOAMBSYNAAILATIEY (synthetic esters

) WIDNIAIVURINTNZAALNUT AN U

[

Unmagu

v
= o

R34 (occlusive effect) vinlvunldanunsauwseuiindale Jasdunisagdsiieanain

U v

1%
o o

Avila Wiauguuliiuimialed sEnwuesvue d1adieenlden Tufiurludsuuagly

Whdud ansnlddudiuyseneuluniuasdadusiu wu petrolatum, white petrolatum,

white ointment, beeswax, mineral oil, spermaceti, paraffin uagdalau Wudu
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2. efiurtingaunle (absorption bases)

Ananmstheniueiaduiunnifuasidsaduriailuiiy (W/o emulsifiers)
WU wool fat, wool alcohol, cholesterol, sorbitan ester kagnsalususinweanased Wu
du vileniurdafutuansoasauivansasmetldidnfufunty fenaudiedie
gitudugu Aedrsieansin iusiu Weruuduunfomls uiannsgadutndmealy
vioannsnifuansazatetilussueiutiold uidudnaguinilsldtosnienfiuyia

Wuri wususzinmeunisivdudiudsenauld 2 Yseunm lown

2.1) srituwiagainlduuuitlifinlusiifu @nhydrous forms) egatidiumie
BuansavaneiudlUlusfuszneliindudtatusiniluddu W/o emutsion) 9aeli
é’amﬁwﬁ’@ﬁasawﬁﬂLmiﬂ?juﬁﬂﬁﬁﬁu warnIasuuRInelaInszaneaaladny 1wy
hydrophilic petrolatum, lanolin (anhydrous), aquabase ointment ka & wool alcohol

ointment L‘fluéfu

2.2) gniugiagminaiuuniinlussu (hydrous forms) nieddatuyinuiluingiu
(W/O emulsion) At ndudrudseznauludisu aunsaduansazatevnludsudiuladn wu

lanolin (hydrous) wag cold cream base 1Judiu

A a

3. PN UBRAA9U18BN918 (water-removable bases) #Saddaturinuisuluul (O/W

emulsion)

fanwauzadeasy d1aieende Wemasuuiinde iaduiiduuie dranunsoda
H1ule anunsanaduaisAanaanieiantdlad dn1stiunldniaaiesdions 1wy vanishing

cream LWag hydrophilic ointment, USP Dudu

4. griuviinazansunle (water-soluble bases)
I3 d,‘, g‘/dy d' [~ v [R="I1 %:’ Y] = Ly a & 1 %’ I~
Wuernudian by lufidrunauvssindunie oy a1afnseluddndy

1% 1%
1% ° ' = 1 1 LY

druusznaulumiu ddieendty Welindiadluimiuillotleagsouy dinvueaaigiaa

19U polyethylene glycol (PEG) ointment, bentonite, gelatin, veegum hagayiusveas

wwaglad s

druusznauluenUiy Useneunie

o w

1) fendfgy (active ingredients)

o

2) g1 NUTRY (ointment bases)
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3) answinusslugniuielvidianaudinudeanis (additive) laun

3.1 Fatty acids Way fatty alcohol 13U stearic acid, stearyl alcohol, cetyl
alcohol Wag cetostearyl alcohol Liusiu Hhevinlvirugeuuas WA uannsalunssy

WA soft paraffin uag PEG tiun159adsingianis

Y

3.2 LamesauATIERaInNnTAtad Y (synthesis ester of fatty acid) 14U
myristate (IPM), isopropyl palmitate \Judu feuldunuaisusznavlalasaisuou uay
thifu insredannniinsfiunnnd ldenisitu liwdeunuessus MHfuanuseuuunen
Aulet 1P Duansidenldunn Sdnvasduveunadla 1iild Lifindu llazaned il

E o & )= 1 a Y [N < = Y 1a Y v,
YNINLUBLUYU LLNﬂi%"\]']EJUUN']VUQVL@Q'WEJ L& ITIMEID @J@%NL%W%N?“UQI@ isopropyl stearate

1%
o w

aglugurannalanisaldunu IPM 16 waz isopropyl palmitate 1Uuinsiulifid auaud

= C%

Ade IPM uigadugianislagingy
4) asiuesnaiady (antioxidants)

lgdaesiuduisereandndulud1su Wi sodium sulfate, sodium metabisulfite

wag ascorbic acid \Judu
5) @13UiAU (rancids)
T deetunisiuaasluiiurdalidusludisu arstuiiuiidenld Wy butylate
hydroxytoliene (BHT), beta hydroxyl acid (BHA), tocopherol uag propyl-gallate 1Uudu
6) @15ALan (chelating agents)

Tidulansninfiseuiseneendindu uazlfiduarsesugvdsvesansdueandindy

WU citric acid, maleic acid, tartaric acid wag disodium EDTA WHuduy

7) ansifiunnunin (thickening agents)

1%
o

Tina Ut unidauwnssu TudiSundundudiudsenau sizaiusaneslamiu
111 19U bentonite, sodium alginate, carbomer, methylcellulose Wag sodium carboxy-

methylcellulose Huduy
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8) a3fuldy (preservatives)

Yy v
a o

°o & ° U [ e [ ! v A o O a a = 1 &
ANUUANNITUANT UL VRNINNU T UEIUUTENDU IGULW@SUSQHW?LQ?@L@UI@M?@%WL‘SU’EJ

= 1

AYN LU methyl paraben, propyl paraben, butyl paraben, sorbic acid, benzyl alcohol

waz benzoic acid 1Wuduy

9) @15nuUIsELne (humectants)

5%

fretfosfunsseivevesineonanivtwesehaiiiidudiuseneu Jeafunis
suimeasinoenanAmTadenietnsnilansiuthsemedudiudsenou arsfuszmed
anusagatidii Peuiuumersdumievesiiu vilinimddldieiu azanly
N5 AastaAnutudulurisiovay 2-10 Tussu mal%’mmLﬁﬂﬂ%@)mmmsﬁuaaﬂmﬂ
Rl iR andewsisla @aee19a15 Wi glycerin, propylene glycol, sorbital way PEG
Budu

10) nlwles (buffers)

TFUsuaudunsa-arsmmuzaulniudisu drelidisuiainuasdaf wazla

HANISNININFADINIT LU citric acid, phosphoric acid 1ag sodium phosphate Hudu

11) @5UFNNAU Laza1TUesd (coloring agent tay odoring agent)

[y

Pglissuiduaz nduinldundsdu wu dunenssimesneg Wusu

[
1

WwSune1NE 2 35 taun
1) NMsuAn@w (incorporation)

[ == Y =2 LY °o v =) d{' o v o !
WUNITURDUYNUNINDU LAYIIUALASNANNUVEFALY Wae/NAIBAITBUS IUG]WiUVliiJ

a

U d' a 4 ! ! =
Aeigungilas MsuaraluUInudes 019ldlnse uazgnlngs v3e slab uag spatula

Y

N3kt spatula AIsAlatlansiinuAsevesanslussuiu spectula aunwaane 39aslY

spectula AL

o w

ado [d < % a 1 v 1
NFUNEWIAIAYLUUVD LU F’nia@WU’]@@HQ’]QI%&%LE}B@ﬂ@U 91310a15978U79

<

a <3

(levigating agents) Usunaaniley etielvnssnlennou trulneidiagynizaiedade

LAY UANALIIBTUY

o w

nsdindedddureanan wsevedsNausaazatele aunsauaNaNAUsINY

<

[
=3

lALas wHAIANTNEAILEINNATUN1TTUANSAL A8 INUAIY TagNUTHavTa Ty
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(% (%
o 14 o

anansasvansazaulatosinng vusfieniudniwinantl ierlnd1eiiesndie @awnsnsy

Y

asazangiedinylaunn

2) N151adu (fusion)

' [
v A o

inlgiudenddgyinuaruseouls uazenddslusisuusiaainii wisulagvao

[y

drulsenavlussulnazats wazauliduillafentuaunsesiadu o1zt lvanvuialagly

=l |

Insaiielulaidotnadeu Yo uiledeniu wmnfidedAgniodiulsznaulussunlidag

fgaungige anssemels a1sazane viseouniavesuwleiliazanslugiudiy e1aiivadly

o <

Tuguiimdnzulsimvdninnasuazais arsthasiuunguidntesliifiaamgilndifes

o [

fugiunnidsasiuneuivadil wsizmainasluvuzdueiavinliansunsdnendaani
wsannnanls AntuAusllaIunseNalasusNTRLiy AsauadwaLdouiatoiud?

gAY ANAENBLEANNT TUNITVARUAITABYY INUUYNIUAITVABUALANY WAZABYY AN

a @

anuvnilasauleeinsdunazidedd Tunisvasuliaisldmnusaulaenss wsizo1avinli

q Y

a1skvsiladne AIsrasuUL water bath

[ ¥
a G

nsflefuIRslndlaty wisulnedd beaker method lagn1snasuigniauigdy

wazinniadn Mnduninniefiilluignaneluasluinmanieusn wazauneiiosaunseia
@ o
TGN
Beeswax, paraffin, stearyl alcohol way PEG iU mtnluanaas Asldisnasuds
aylednsnfiilofou [Huleifeaiu

1%

<

XX a = 2 o v g v A v & ] o 2
Y1UN Lﬂua']LmﬁUNﬂQLLGUQﬁ']‘VITUI%LQW']SV] ﬂUUUﬁgﬂ@‘UMaﬂLUua’]iﬂq@JvLGUllu B

[ [ [
o w I

o @ v a o A & A
UITHUY NaﬂﬁmgLUUUQﬂqﬂL@UQ @']"U‘Uiii]imjfﬂ PIDULRNISYTNUY

'
o o a

He dvsusiumugugunn
Aanida Wenudasluflduunaguiianids maizdunismusnaimdsiiuiannsg vin
druusznavlumdunuanuiouls wisulasidvasy wivindiuusenauludsulinuaiiy

o = 1 o a Yoo Y} 4
U ‘Vﬁ@hlﬂ\W]'J'V]Qm%ﬁmq@@q‘ﬂiﬂnﬁﬂqu@NaNﬂUEJ'VUNQ

a Y ¢ ] ] [ Y o
NaRANUNLAIDIAIDIIATINIULAUNU (@3@@’], 2532)

HARSuIAsIEDdEmMTUEUNLUTE NIRRT ITIUA TNV LA UR LA IR T YE
Tawn hair tonics, hair restorers, hair lotions kag hair conditioners L‘f]igﬂzjuwamﬁmsfl

WAIR9AD 9@ ST UL UMY NI e UaeiukardudInIn1sHNTIe 91NSTAUATEE SnekaYy
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uwilulsaianidedswrurevila aaenauilliiiednwivrsuduny ndnduanguiuudla 2

] v

Usein AeUszinniiddienanegaie (medicated products) lalA hair tonics wag hair

< a v ¢ A

restorers lngidundndnsiiniosdrensdmiuidunaildeduilotymidunsnagniisdsus
1 g9 Aufswe mufy waglsanddsueiinutes Aesaua (dandruff) Snuszinnmis fio
wandustitlifisae viodusmoiuuiinadntes uarlbifidunmesesnsnie W hair
lotions waw hair conditioners Fadundndasivigaduny uagldnuolinudngy wide
laigands dndlvajegludnuasladula viaiduaiudu hair conditioners Tufidsnean rinse

Tuugu Leanlidssaszeannasannlduen

NARA LA IA1919UEAN medicated hair tonics Wag hair restorers AL NN
yosnslinansasiiiongadieinisund ufernisdufsuy uarinuilsafavdadsuruns
¥l Ineiiludnvazasiwdnsusiazidu alcoholic lotions dauUsenoundnuemansiae
Uszeandl Tdun

1) ansewnsfidndulunisane keratin Wy hanfuvsessilunedniisindamesor
Wy n151% magnesium cysteinate 31U magnesium dehydrocholate wag magnesium
salt 499 unsaturated fatty acid 93998NIZAUNITIONVBINY LAY LATAINIS wonanil
Tannfiunneg taun Lisndiue Tinnfiud ngulinnfind @1 92 U6 war 112) waglhinduen
FeUusznaudae unsaturated fatty acid, biotin wazlimduwnninesdus wWu p-amino-
benzoic acid, pantothenic acid Lazleanogadn199 1 panthenol Felannfiuderly

N3LAUNITIBNYBALAE

2) arshiArupunsviuvesistluiuuuvtedsee Wy lunsedunisvineuves
aoulydu lawn gosluutnang e 1 diethylstilbestrol wagliniliuu1evia 11y

pantothenic acid ¥3® d-phentothenol {Wugdu

3) Rubifacients @slawnsenivinlriniaiou Yrglvssuunismyuisulafinuunils
ad

a a ! Y] & ay v a .
FATYEAVU UNARDNITIDNUBDILAUNU 161EJanﬂLﬂuaﬂiﬂizﬂaumlmmﬂﬁiiumGl LU cantharide

tincture, capsicum tincture, cinchona tincture a¢ chloral hydrate Wudu

4) e 9feA1ulaaunsd (antiseptics) Farasidudiendidiunanaadalas

A & s a Py . . ) ' | .
wuATIiSELazwes msaslulindunazazaialafly alcoholic lotion feen9en 1 vancide,
hebitane wa¥ trichlorocarbinilide uana gl tar Feldarnsssuvrfanyfisen

carbonization vaslgunavle 1w pine tar oil, cade, cedar Wag birch oil Wy
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5) @159uq N1928Tun1 promote N1ssONUAZNITATEAUIAYDAUAUNN 19U egg yolk,
ginseng, snake serum, ferulic acid, cholic acids Wuduy

[
= 13

wonandlugnsvemanduanussinnildall ueanesed U1 wazu ey dmiui
Uweniildaisduia hypoallergenic uaziindusou yuwa wazlinsldndunoudius
HARTUILATIEDE S UNLTILNFET (non-medicated products) wanduanUsginnillaun

hair lotions Llag hair conditioners

Hair lotions Lififendmsuingaduny salifmeniiululsunatdes dnvugves hair

lotions @@ fragrance lotions AieliduNLied waztdufmladsus

Hair conditioners &$i1991n cream rinse #5971kiifodd190en IAUTEAIAVRINITHY

aaa = =

AotalidunugidiIngan Tause seun Uuuszny wasnidnunssiie uenaint deld
aunUgyvidunungninateiiesainmsnendsy n1sldunedans nsasenuyas N5
nusaAusou nsmnuadunauIy wseananra el WU N W wazuandiy
& ’6’ % | dy 1% < 1% ™ sy = wal % a 1%
wsensvIminiundededuny 1Wusiu hair conditions agilnmaud@lugaduuuiiiveudy
Ky i bARNSAsuLUasAMaNTRYDIRIEUNT Y50919UREULATI91Y (texture) YOLLEY

W
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unN 3

ATN1TAHUNITNIAADY

3.1 d@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, (Trolox, Sigma-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-FuryDacryloyl]-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, Argania

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 glycol, Sodium Hyaluronate, Squalane, Tocopheryl acetate

wag Triethylhexanoin (35 (Muwdew) 9110, Ussinelne)

3.2 gunsal

\A309%9 2 Fumtla (Ohaus NV2101/2, USA)

138399 4 frumus (Sartorius BSA224S-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)



aq

a ¢ ¢ o % o v a £
33 ﬂ’li’)Lﬂiﬁz%adﬂﬂizﬂaUﬂiﬂl‘UNu‘UE]\‘lu’mull 3W§'\’3Uiq1ﬂﬁ

1% ¢ v
o ¥ a a av A

WulEn$1IUIgVa (virgin coconut oil; VCO) ldluaAdel losuauewasiey

q

PNUTENSaYad Insieada 310 Ineilisnswiealagasuall 3ada VCO anaisnisves

Wong wag Hartina (2014) U1ud1ng# 1 Alansu YaN1nTa9NIunIzn1¥nsa9 Whatman’s
wes 4 ntuihdniinsesldutiigamgll 20 esrngadoa Wuan 24 alus waziunds
Ngaumngiieuiieazareuinds seuiludumissianiesdumisuennznou A2us7

Y

5,000 s0Usiounl igaungll 30 osrwaidea WWuan 30 il Usiutzninusgvsnlaiull

=

TuwpddfiiUa wdaiuiigaumgiivies Usunasevazaesmandntiiugzninuigndwitu 8.8

9 U

Ans1ztesAUszneuniaiives VCO laawssuiluayiusiudaoamas (methyl
ester) #a8L1AS B Gas Chromatography (Agilent technologies 6890N, Germany) 7
Flame lonization Detector (FID) (Agilent technologies 6890, USA) Wondadiuusuna
vesnsnluduusazein anmzlunmsmnasetel WWualansneduifiinanuen 100 wes vun

(3 A a

uNuARENane 0.25 adwns wazAUrUIvesiiauAfoy 0.20 lulasiuns an1izaumngll

Y

a

v ca v A = A A = 3 a
VDNADANULIUAUN 140 DIANTALTYH LLagﬂﬂVWlQﬂJﬁﬂll 140 2@ alged LUuLan 5 U

Y

= a

NNTURNEUNTMLENTT 3 asALTaTsadouI AR 250 B3rLwaITya Lazadd
Ngaungdl 250 sarwaidea 1Wuan 17 il Feanzildlunsieseieedidnsnisina
vasieBidey frglalasiau wageinie wiadu 1.10 40.00 uag 450.00 dadiuns sowli

ANAIRU wazdlan split ratio VAU 100:1 (Association of analytical communities, 2009)

3.4 n15IAsIzidsunaiuaannaualy VCO

A5 AT IERUS I ueAnTTenualy VCO @1833n15989 Hammerschmidt uas
Pratt (1978) (Hammerschmidt and Pratt, 1978) #ail waua5§19819 0.20 faddns dae
@15aa18 10% Folin-Ciocalteu USunns 1.00 #addns was@15azany 7.50% lglael
A1SUBIUN U31ng 0.80 fiadans nawliidrtuudieiislifgumgiivies Wuan 1 4alug
wé’qmmfui’@m@jmﬂﬁuumﬁmmmm?{u 765 uluns son3esanlasinlndines
(Trulab UV-51 series, India) Iﬂ&lﬁi’fﬂ'ﬁumsgwuﬁa nsaunaan (gallic acid) AuIMAIUTINE
m'ﬁﬂizﬂau?\luaaﬂﬁ”’wuwﬁauﬁumwﬂmmgmmmmaéﬂ enuraluliadniuauyaves

nIaNadnsaniuansana (me Gallic acid equivalent, GAE/g extract)
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I3
3.5 MsfnugVsAuaYYadasEYas VCO
3.5.1) MInedeUgvisvineuyadasieUiiea (ABTS)

Tum'ﬁmaauqm%‘m%’ma%aﬁais ABTS™ radical cation (2,2’-azino-bis 3-ethylbenz
-thia zoline-6-sulfonic acid) AALUAI1NITAI1TUBY Re wazAtg (1999) (Re et al., 1999)
Tneilansunsgiude saond (trolox) Fudusysiudvesiniiug Tasinsouans ABTS 1.00
fladans fuansavanefete 0.10 Jadans nawlidniu Helidunan 6 wil thearsazaned
maui’mm@mﬂﬁuumﬁmm&J’rm?ﬂlu 734 uluans sewnsosaUnlastnlafives (Trulab UV-

51 series, India) ANWINANS0EANTVINOULADATE ABTS U04A15670E199 NS
J0UALVDINTTVINBYYABATE ABTS = 100 X [(Anquau — Aot/ Amuns]

119 Agyugn ABAINIAANAULAIVDINABAAIUAN UAY Agiohry ABAINITAANTULAIVDINADA
e IRN
WIBUTIBUAMUTNTUYDIAINAADUAUAITNTUYB I NTAONTNLARIgNELINAY

(Trolox Equivalent Antioxidant Capacity, TEAC) 518d1uratdufiadluaisauyaves

Insandsioniuansann (mM TEAC/g extract)
3.5.2) MINedeUVsVIneyyadasAfiiiiey (DPPH)

‘3meﬁqw‘§mf§'}’m%a§aiz DPPH (1,1-diphenyl-2-picrylhydrazyl) 481 VCO 13

38015089 Hou wagAae (Hou et al,, 2001) lagtmsaua1saing19usu1ns 0.30 adans

(%
[y tY a

avarwlu 1.00 fadluans Tris-HCL buffer (pH 7.9) Usu1a3s 0.10 faddans wasanduliy
0.20 fiadluans DPPH Nazansluuyueal3ung 0.60 faddns vnlundinfioamgiiveadu

1 A

1381 20 W¥l TaA1gandulasiaIngIAaY 517 wiluwes mensesaunlasinlaiivnes

(Trulab UV-51 series, India) 14an51195g1ufe nsawNadn AUINAIS08aU8IAINEIN50

lunsvdneuya DPPH a1nauns
Fouaru0IN15UINOULABATE DPPH = 100 X [(Assyey — AsasnsArues]

118 Apyeu PRAINITAANGULAIVBINABAATUAN WA Agyods ABAINITAANAULAIVDY

NADARIDYY

WIBULEUAITNTUYRIAT 320819 UM TUTRINIARNARNTILAAIGNELYINAY
(Gallic Acid Equivalent, GAE) ﬁamumaLﬂuﬁaﬁﬂ%“uamgamaammLmaﬁﬂsiaﬂ%’wmiaﬁm

(mg GAE/g extract)



a6

3.5.3) MsnAdeuUnvsvineuyadaszyUiUasoanlys

a

n1snaaeugnsIineuyadassyUiveiaanlyd n1uidn15ve Nishikimi wavane

q

a A

(Nishikimi et al., 1972) lngfiansu1asgiune nsaLnadn lagm3euais nitroblue
tetrazolium (NBT) nicotinamide adenine dinucleotide (NADH) wa¢ phenazine metho-
sulphate (PMS) aganalu 0.10 Tuas phosphate buffer (pH 7.4) wau 156 lulasluans

aa

NBT USu1a5 1.00 5iaddns 918 468 lulastuans NADH USu1as 1.00 fadans way

a

A15a2a18619819 0.10 Jadans Naulimdniu udRinduiy 60 lulasluais PMS Usuinsg

%

a aa v ya a < a o d' [ ! I d'
0.10 Uaaans mi’mqmmguma WuLIaT 5 un mmiazmemmammm@mawawmm

8179AAU 560 Wluiuas aaotasesadnlasiiladimes (Thermo Scientific Evolution 260

Bio, USA) AnunafnTesazvasmnuaunsalunisudneuyagiveseanlanainaunis
fovavvosnsvineyyadasyyuivesonnlen = 100 x [(Amye — Asroind/Aasuss]

d‘ A ! A I ! A
W9 Anqyeu ADAINNTAANAULENVDINABAAIUAL LAE Agsedhy ADAINITAANAUNEIVDS

NADNAIBYY

WIBULTE UM TUTDIAT 320819 UANNTUTUTBINIARNAANTILAAINELYINAY

(GAE) senunaidufiadnfuauyavesnsaunadnsansuansann (mg GAE/s extract)

3.6 MsnadaugnsduguteuludnaaanIiud

(%
LYY

FBnsneasugnstudaeuletneaaiiiug au3sn1sves Van Wart war Steinbrink
(Van Wart and Steinbrink, 1981) lnanaua1saiag1ausuins 10 lulasans fae 50 faa-
a3 Tricine buffer (pH 7.5) wagansazane 125 giln/iiadans Clostridium histolyticum
ARRAIALUE (type 1A) Usuns 10 Tulasdns wazansazaty N-[3-(2-furyl) acryloyll-Leu-Gly-
Pro-Ala (FALGPA) U31195 190 lulasans thansazatefinaninAiganduuasiiud uay
dowlasdn 5 undl fmaauenandu 300 uiluwns dewdesanlasinlnsdiwes 14ans

1M3§1UA8 Epigallocatechin gallate (EGCG)

pA
v v

3.7 msnadaugnidugeulylinlsdiue

(%
LY Y]

Tunisnaasugnsdudueuludlinlsdiua AnwUadanisnisuas Pomerantz (1963)

(Pomerantz, 1963) Ingnaualssiioge 25 ulasans fu 0.5 Jadluals L-DOPA USuws 25
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lulasans 10 dadluaand ltyrosine Usu1ns 25 lulasans wag 50 Jadluans (pH 6.8)
phosphate buffer U3uns 875 lulasans wanlmdiiu ﬁmﬁqmmﬁ 37 DA waldyd W1y
10 w1 n&santuiueuledlnlsdiua 1,600 glln/laddns Usung 50 lulasang Vi
gaumgdl 37 earmiwaBua umu 30 Uil thansasanefinauinAiganduasiiauenady 475
uluiuas 1nseladn (kojic acd) Wuasuasgiu sruimirdesavnsdudaouledinls

A UEUDIAITFIDYNIINENNT
Sovazvesn1sdudueulvdlvlsdiua = 100 X [(Anya — AsrsneAaues]

d‘ A ! A I ! A
WD Apqyeu ADAINITAANAULENVDINABAAIUAL LAE Agsedy ADAINITAANAULEITDS

NADNAIDYI

b
o o

3.8 nMsnadaugnsdugaeulviunindurialalushue

(%
o

Tnensnaaeugrddudaoulesiundnduialalusfiua (matrix metalloproteinase;
MMP) #1135n15%84 Panyathep (2012) (Panyathep et al., 2012) lagldyan1snadeu (Enzi
Life Sciences AKO16) agats VCO Tu DMSO fimuidudu 100 lulasndusielulasdng uay
19 N-lsobutyl-N-(4-methoxyphenyl-sulfonyl) glycly hydroxamic acid (NNGH) tJwua1s
Auay Yndunaufildluuiigungf 37 sseugadea uiu 30-60 uril ndsndutluTnd
woulusl MMP souaswgesisaidus (fluorescence signal) 7 Ex/Em 328/420 unluwing 14

a1311m351uAe Epigallocatechin gallate (EGCG) Awiaumaulasl MMP 91naunis

Anauled MMP = (FAIAANAULAIYDIANTATREN / AgANGULAUEY MMP ATUAY)

[

3.9 msnagdaugndduguaulusilnisansanms

(%
LY

n1snaaaugnsdudueulsdlnisani3anng (5-o reductase) ANIENI5VBI Kumar
wazAtg (2011) NENA1AI0E19 0.20 1888 wag 0.02 Uadluais phosphate buffer (pH
6.5) 1.00 1adans LANa158za18 500 ppm widlndnesisuiazaisly 50% Lovniuoa

Usu1ms 0.30 Naddans wiueulesl 5-o reductase 1.00 fadans waztay 0.77 Jadnsuse

'
P

198805 NADPH U305 0.50 Hadans nauliiiniu yuujfsennaamall 37 ssriwaidus

9 Y

Junan 30 widl neaufiserdenisifulanaslsiiivy 5.00 108805 wazifua1suinsgiy

100 ppm Twsfiansuuu 0.50 faddns weliiluaisuinspriunelussuu wetansazane
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suedunan 1 it wenduveslanaslsinu tilussmeliuis dewtluinszsinade
High Performance Liquid Chromatography (Agilent Technologies 1100 series, USA) 14
AaduY Shodex C18-4E (250 Aadluns X 4.60 fiadwwns, 5 lwlAsiuas) tlandoud
Usznaudie wvueauaztn (65:35) isnsinisiva 1.00 fiadans/undl asatafinaiue
adu 202 unluiuns Marsuinsgiu Ao Fuuamelsd (finasteride) wazuanadniiu
Finasteride equivalent 5 a-reductase inhibition activity (FEA) siaeifufiadnsuifieuiii
Auuamelsifiuansgnisuduouled 5o reductase Wioumingnivesansada 1 n$u (mg

FEA/g extract)

3.10 AISWAIUIAISUNANAN LN

HARAMINUIFIRIMN HERSUTIaAN1INANTIVBRFUNLLAENERA I UTTNIUIR 3

VCO udunay
3.10.1) MR SUREASuaIU1 39NN

Mfusdndusiiigsimihluguiuuaiy Tnefliifu famsed 5 wsdmuusznauves
ﬁw%uaanﬁ]uigmﬂﬁw (water phase) LLazi’gmﬂﬁwﬁu (oil phase) Lm%umui’gmﬂﬁw
(part A) lain niacinamide, dipotassium glycyrrhizate, carbopol ultez 21, butylene
glycol, propylene slycol, sodium hyaluronate, panthenol, spectrastate BHL LL@%‘E’]
m%mdaufgmﬂ‘fﬂﬁu (part B) Usznaunae VCO, rose hip oil, jojoba oil, squalane,
tocopheryl acetate, a-tocopherol, DC 556, novemer EC-2 LLazmiLL(ﬂ'mé‘u maﬁ?u 8
fnaerhashuiganeiiu walidiudae homogenizer AIE7 2,000-2,500 sousawnd
Wuan 10 wi

'
o v A a Y A

A1SUNARAUNUITIRINUIN L drluUseliumunile aleAIe9 Viscometer

9

a

(Qingtian DV-I, China) T#idaiuas 6 Ninumnadl 25 sermiwaidea Aseiad lusyuu CIE L*

9 Y

a* b* #281A309 Colorimeter (Colar CF-18, China) kaitAs1ERAIAULTUNTARAIT Aae

A389 pH meter (S Analytics®, Germany)



M13519 5 daunauildlundedugiasuui sl

a9

% w/w
Phase Ingredients INCI Name — -
Niacinamide Niacinamide 2.00  2.00
Dipotassium glycyrrhizate Dipotassium glycyrrhizate 0.10  0.10
Carbopol ultez 21 Acrylates/ C10-30 alkyl acrylate 0.28  0.43
crosspolymer
Water Butylene glycol Butylene glycol 1.00 ~ 1.00
Phase Propylene glycol Propylene glycol 0.50  0.50
(Part A) Sodium Hyaluronate Sodium hyaluronate 0.06  0.06
Panthenol Panthenol 1.00  1.00
Spectrastat BHL Caprylhydroxamic acid (and) 1,2-  1.80  1.80
hexanediol (and) butylene glycol
Distilled water Aqua 67.06 63.66
Virgin coconut oil Cocos nucifera oil 7.00 825
Rose hip oil Rosa canina seed oil 1.40  1.65
Jojoba oil Simmondsia chinensis seed oil 280  3.30
Squalane Squalane 280  3.30
Oil  Trifat S-308 Triethylhexanoin 420 495
Phase Tocopheryl acetate Tocopheryl acetate 2.00  2.00
(Part B) dl-Alpha tocopherol dl-Alpha tocopherol 0.50  0.50
VC-IP Ascorbyl tetraisopalmitate 1.00  1.00
DC 556 Phenyl trimethicone 1.00 ~ 1.00
DC 9045 Cyclopentasiloxane (and) 1.00  1.00
dimethicone crosspolymer
Novemer EC-2 Sodium acrylates/beheneth-25 200  2.00

methacrylate crosspolymer (and)

hydrogenated polydecene (and)

lauryl glucoside
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Fragrance oil Fragrance 0.50  0.50

3.10.2) MINAUIISURENA UITAANITNAATINVBIAUNY

sn¥unanstsiannsvanstoadurslugiuuuiigiu Tefiiiu fmmedl 6 wiss
ﬁauﬂwﬂauﬁgwmm leuA VCO, argan oil, isopropyl myristate, tocopheryl acetate, a-
tocopherol, DC 245, DC 556, oM1uoa Wwuvea wavasudanay annvunaslddifugie
homogenizer A5 500 soUsowI# Wuian 5wl fsundnsiueiannisngasisveadu

uadile Wnludiasizviand Tusyuu CIE L* a* b* dewn3es Colorimeter (Colar CF-18, China)

M1919 6 dunanltlundndaaminfiuann1svgnsrvedauNy

% w/w
Ingredients INCI Name

HF1 HF2
Virgin coconut oil Cocos nucifera oil 30.0 30.0
Argan oil Argania spinose oil 5.0 5.0
Isopropyl myristate Isopropyl myristate 19.0 14.0
Tocopheryl acetate Tocopheryl acetate 1.0 1.0
dl-Alpha tocopherol dl-Alpha tocopherol 0.5 0.5
DC 245 Cyclopentasiloxane 35.0 40.0
DC 556 Phenyl trimethicone 5.0 5.0
Alcohol Ethanol 2.0 2.0
Menthol Menthol 0.5 0.5
Fragrance oil Fragrance 2.0 2.0




3.10.3) NNSHAILIPISUNANAUNUTTNIUIN

Asundnduriussimuinguuuutiagiiaduliu (oleaginous ointrent) Aam1319 7

51

WisudIuUsEnau part A lawn VCO, hard paraffin wax, beeswax, soft paraffin, shea

butter, DC sw-8005 wag wool fat andulvAuSaugunail 60-65 aeAnaaidea 1

drulsznau part B Town rosemary oil, cinnamon oil, Wiiawia buvan LATNITYT AGEUGRIA]

part A uavnaslmdJuileimeniu

A519 7 @UNAUN LY URAR A UNURIUTTNIU9

% w/w
Part Ingredients INCI Name

PF1 PF2

Virgin coconut oil Cocos nucifera oil 10.0 10.0

Hard paraffin wax Paraffin 14.0 10.0
Purified beeswax Cera alba (bees wax) 14.0 10.0

A Soft paraffin Petrolatum 34.0 42.0
Shea butter Butyrospermum parkii butter 10.0 10.0

DC SW-8005 C30-45 alkyldimethylsilyl 2.0 2.0

polypropylsilsesquioxane

Wool fat Lanolin 1.0 1.0
Menthol Menthol 3.9 39
Methyl salicylate Methyl salicylate 33 33

B Camphor Cinnamonum camphora 4.8 4.8
Cinnamon oil Cinnamonum zeylanicum oil 0.3 0.3
Rosemary oil Rosmarinus officinalis leaf oil 2.7 2.7
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3.11 N15USSEUAMUASENTNUDINANN U

nsUsLiiumuAsEN YT UNES U R mITN ke SunRandusiann1svan
Srevenduniludumisefieindes centrifuge A5 5,000 soUsBUNTl Nlgungil 25
paraiBea Lunan 30 w17l (Censi et al, 2018) Intulszifiumnuasanmlasan s
wanSsignusstlumauiindss fesdutmmalifanizeieg 1dud guvnd 4 e
walded ol 45 sereaided aangivies 1Uuaan 45 Tu uazgumgiifouaduidu
(heating-cooling cycle) Viqmmﬁ a5 pspaadea Wunan 24 $alu wazgaunadl 4 a9en
wadoa (una 24 §2lus §1uau 5 50U (Naveed et al, 2011) ndsantiuysziiiu

AuanTRMIsenm wu @ ndu Aadunse-ane anuviln nMswendu wazeuianaly

3.12 N1SNAEBUAINTEANYLABIRDRNINLY

91@1@IATINUIU 10 AU LASUNISNAdBUANTEAELABIRBRINES tagldds close
patch test Inavnansiidiaanisuaaeuuuinfes wuin 1 x 1 aswufiuns diluUaRmds
Uinadunauduuen udasiudomulauna sdalineliiAnnisut faliuiu 24 $alua
dloasunaliunsusiunegeusen warTufinnanisszmefemdiInunsuiunaIamesoon

Huian 1, 24 waz 48 4alus (Harnish et al,, 1999) lngansiivageuliun Windu AUl

1%
Y |

At Unuann1snansisvedduny wazlisusanidin nmsuszidiuganuuilagnisii

[
[

AZLUL P9

0 = Wviuugisenlag

d' & v
1 = NULLAILANUDY

A
WUBAINTN

'
=Y

WULLARUALLAS U

2
3
a

= NULASIIN VN TUHaNNeS
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3.13 n1sUssiuAunanala

nsuszidiuAuianela Tduuvasuniu 5-Likert scale InofseAuAzLULAINRY
wolaaindun (1) Wgewn (5) AMuaazuuunuiianelalasutseonidu 5 sedu Téun
gaun (Al 4.50-5.00) g9 (AzLu 3.50-4.49) Urunans (Azluy 2.50-3.49) i (AzuuY
1.50-2.49) wazsiun (AgwLY 1.00-1.49)

3.12.1) msUsgiiuanuisnelalundedaueivngeiiom

nanduaiunssivtmaaeuivetanading iAmewazinange 91858ning 20-60

¥ 3uu 20 au leglrenaaiasldniuurRmen 2 aseretu Wunan 2 dUam

INaUINsTUeanadas (inclusion criteria)
- figunmRanthung iidulsaneiuRonds saudelifiunauuiani
- lulasuenshwennsuiiveiions

o A [ Y [ Y ¥ Y
y EJ@JJ‘E“UL\‘iauvleJﬂqﬁLUu@qﬁ']ﬂMﬂi LLagLﬂuaqﬁqﬁuﬂiﬂﬁﬁlﬂ?qﬂﬁﬂﬂ{l'ﬂ

WNUNNITWENBNEAIATSEAN (exclusion criteria)
- praadlAsllaunsasuReulvvesnisnagaula

- p1nadnsnedoUNAnAueiaueg

NSNS IALANAINNNSANEN (discontinuation criteria)
- 91AANASHDINNTN LTINS ITNARN SN
- 91EalASARINITERNAINNIVAGRY T nvaNalag

- panadasiufURnuTuRoUTRINTIVAADY
3.12.2) M3UsziiiupnuieanalalunEnfueiann1vans 19 duNy

WA ANNUNFLAUNINAFRUAURIENATAT INATIBLALINAY B185EWI1 20-60

U $1u7u 20 au TaglreatataslonuasuuntaAseelazidunyTuazasy Wunan 2 dUann

LNaUiN35UB1aELAT (inclusion criteria)

- fgvnmidunuuazviiadsuediund lidulsafefuisluaslifiunau3numi
Aswe wazlifonnisuusag

- ildsuensnwennsiiedostudunuuasilafsee

o A [ o [ o £ %
- EJ’E]%JTULﬂ@uvLsUﬂ'ﬁLUua'Wﬁ’]ﬁiJﬂi wagiluoaadasmeanuadnsla
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LNUNNITHYNDIAAIATDON (exclusion criteria)
- pnanadmsldanunsasudeulvveasnisnaaauls

- 91anasinsivaaeUNans DY

WNETINSIALANAINNNSANEN (discontinuation criteria)
- 91@nadAsienn1sun LieaannsIanan e
- 91anadinsfeaniseenainnisnaaey inveealae

- panadpshiufuRnudunoureInseaeU
3.12.3) NsUsEiuANURanelaluNan N ugussinIUn

WHAnTugUTIMIUIANegeUiuDTaalAT INATIELASINANDY 8183819 20-60

Y 1171 20 au leglverarasiasianiusnalaviasay 1 assaiu Wunal 2 d&ai

WNUNNISSUBIENENAS (inclusion criteria)
1 d‘ U a o

- lufidgmuAgadulspianils

- lailesuensnw1an1S AR

- gousuaulunsidusnanaias waziduoiatatinsaieanuasiagla

WNUNNITWENBNEEIATEAN (exclusion criteria)
] av o Y v
- gnanadmsliaunsasuteulvvasnisaaaule

- 91anadinsIvaaeUNan D UDY

LNUNNISIALANINNISAN®N (discontinuation criteria)
- 91anadmsiennsun Lieaannnslanan S
- 91EnadAsfeInNIseaNINNIINAGeY tinvanalag

- panadps v uRnutuneuveINYREaU

3.14 #1UNAIUIUY

1) vipsJUAn1snane Agmalulagnsussuakazninensnin un3ng1deuwdly
L% o =l 1
FIIPLTEI bl

2) AAITIETTINGT AUSLNNYFERS UrINeaededlud Janiadiealn

3) gudauduidadiuuinnssunianisinensdmsuiadngusznaunis

UMNINYP8WUILY J9InLTealv
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STYLLIAN
= & & = = =
WOU | LADY | oY | LB | Aau | Lhau
a ~ PN ~ a a a
AaNssy 9 7 9 7 7 7
1- q- 8- 13- 16- 20-
3 7 12 15 19 24
1RSI UUNITULEWS 1IN DNITILATIZNN Y
- h’
ANUAINLALLAL
2.M3ANINSHININVBILTULENIT? S —
3.n15RRuISuRAndugU1 e Uage
. h*
VAU bazUTInIUae
4.NNSANYIANUASENINYDINANN UN D o o
5. NMSNAABUAIINTLANYLADIFDRNINLY )
6.N1SNAFBUANUNINDLALALNTUDUSUNA
v o v AR —
nsldnaninmiveduslan
7 WHULNIHAIUNIIVINITATANUN D
%) 4 = 1 aa 3
8.518URTUALY TILALL T ULANR WS TNUS ——
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Ui 4

NAN15IULAZITUNANIITNAADS

4.1 N139A3 :ﬁﬁmauwuwumw%ﬂwiaws

q

PMNMSANYINUT VCO HSesardndiuvasnsalusiuananals (medium chain fatty
acids; MCFAs) TuuSunaugs deuanslunin 7 lneflesdusznaulaun nsnassn (lauric acid)
Sowaz 51.88 nsAAINSAN (caprylic acid) Seuay 9.43 NSAAINSA (capric acid) Sevay 7.15
waznsaAlngdn (caproic acid) fouaz 0.76 uenantiu Suilnsaludafn (myristic acid) e
ag 17.50 nsaU18dAn (palmitic acid) Se8ay 6.82 wagnsaaLRssn (stearic acid) So8ay
2.18 oeAvsznaunsalatiuly VO wandlunisne 8 VCO finsalusiuduiammundesas 95.72
drunsalotuliidudiinundesay 4.28 FsUsznausaslomwni 3 (omega 3) $a8ay 0.02

1ownn 6 (omega 6) Seuay 0.58 wazlawni 9 (omega 9) Sevay 3.68

Yowaznsnluuiinuly vCo fivuunsaludusineg sgluinasiniuuinsgiuaes
AUNAUNENI1ILALBTULazWUTAA (The Asian and Pacific Coconut Community; APCC)
Feil¥ovaznsnlusiundn lun nsnas3n 919 43.00-53.00 NSAAINSAN 39 5.00-10.00 N3A
ATNSN B9 4.50-8.00 LagnsaAIlnsdn 439 0.40-0.60 (Asian and Pacific Coconut

Community, 2010)

nsnlutudud ldun nInaesn uaznsnamdn Sagnsfuiuafise uagdusnaud

Lﬁﬂmﬂl,%al,wﬂﬁﬁa Propionibacterium acnes (Huang et al., 2014; Nakatsuji et al., 2009;

Yang et al., 2009) ImEJﬂmmw%ﬂmmmammsmmammﬁu%’mﬁgﬂmﬁmﬂﬂﬁlﬁ@mi

VINF8LE0 P. acnes uazann1SHARENSOUABSAIAY 6 (Interleukin-6) wardumoialny 8
IV -

(Interleukin-8) egnsiitfud1fgynisadnluivaddlulesd S795 (5295 sebocytes) fignnsediu

PaBLe P. acnes (Huang et al., 2014)



FIDZB. (102958 FFAD00007.D)

45 o ¥ 3 g
] N3y ¥ £ T
40 glg B F 3 B3
] g 5l o g s
: S8 B & F He
354 5 & - = <|'g
3 201 71 A 4 dol3s
] © S °8
" B £ =
: 21 & °l38 5 %
] k. LQ L. g 1 :
15
10 : . . :
10 20 30 a0 min
Area Percent Report
A 7 Tasunnunsuvesindungninuians (vco)
#1974 8 @ﬂﬁﬂi%ﬂ@Uﬂi@lﬂJﬁu‘U@\i VCO
Fatty Acid Composition Percentage
Caproic acid (C6:0) 0.76
Caprylic acid (C8:0) 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 (C18:1n90) 3.68
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4.2 M3RATERUTINN U RN lULNTIUNZNE1IUTENS

ANsANEIUSUNUAUBANINUAYeY VCO WUl Jansusenauiusaniiaidadnsy

ANYANIALNATARDNTUYDIENTAIBEN (GAE) WU 14.79 + 0.19 uandly 7w 8

asUszneuiiuednifunguansnendinuiluluiy uazdisenumsidedwaunin
wusnduansdrdyfidgnsdinmlunisdunisiinesndindy uardunissnauld fina
A15AN®1UBY Annuar (2012) kay Akademia Baru hazAmy (2015) (Akademia Baru et al.,
2015; Annuar, 2012) wuin USunasiluedniianunaes VCO fiafadeisdumiodiviunn
Huodnilenun 4.3¢ = 0.09 mg GAE/ 100 N3 VCO waz 16.02 + 0.44 mg GAE/ 100 n¥u
VCO mudiy dnuSinansyszneuiiuedniildannnisinelundsifivsunn 14.79 + 0.19
mg GAE/ 1 N3 VCO (1w 8) egeninsnsanudandn edlenauiosunainingivuznii

aa £y Ql' Y acaa o’d' 1 U
IN5aNA STeLANBUNTET WazISATITANLANF1IIY

30 -~
¢
25 |
]
- ;
v 20 | l!
\O /
M~ K
— /
o ’
o 1.5 | Ii
O /
C ’
© ’
2 10
(] b . .
2 —a— Gallic acid
<< 05 |
---e---VCO
0.0 1 1 1 1 1 )
-15 -1.0 -0.5 0.0 0.5 1.0 1.5

Log concentration (mg/mL)

MW 8 Usunauansusenauiluadniianualy VCO wagansiInsgIunsaknagn



59

Da,

4.3 N13ANIANIYININVRIUNTUUENT1IUIFNS

4.3.1 MInegeuUgnsAUayadaszielilea

Y o a

A1So8arYRINITUIneYYadaseeUieaves VCO wandlunm 9 ArAnududures
ansiegnsftanunsndudseyyadasyldfenay 50 (inhibition concentration at 50%; ICsy)
wui grsvineyyadasziedfieaues VCO fiAn ICs, windu 1.39 + 0.01 fiadn3u/fiadans
LaznsORENdNTY 0.03 + 0.01 fadn3u/daddns a1 9 wandlvifiuingmsvineyyatedi

LAY VCO Huduagiuaududu Weanuutuves VCO awuaihlvignsuineuyated

Y Y

I a a

Moageu VCO dmiladnsuauyansenendroniuvesa1sniega 1 n3u (Trolox Equivalent

Antioxidant Capacity; TEAC) 111U 0.72 + 0.01 fiadluans

msAnwgnsvineyyadassieTieagmitnldiusgrsunsvans lunsuseifiugns
fueyyadaszvesansUszney LeaniiiBnsmaaouiiite :a57 el wazawise
yn1¢ (MacDonald-Wicks et al., 2006) gvisvineyyadasziodioavesansmadaugniily
Jeufuansnmsgiunseasndiiudl TEAC nuinansied1adesien TEAC ge quissuoyya
fasuiivegs msmaauﬁé’faLﬁu%%mﬁﬁﬂmqmééhua%a5a3m’7immzﬁmaﬂmiwmwﬁm
iy ansiueyyadassiliernoulalasiau vidodidnmseu (mwusyyadassigammin) uay

asiueyyadaseNveauisegnld (@a1saueyyadaseigataiiiu (Pavithra and

Vadivukkarasi, 2015)

100 -~

ICy, = 1.39 £ 0.01 mg/mL -
y = 31.303x + 6.6286
60 - R® = 0.9942

80 A

40 A -

20 - =

ABTS radical scavenging activity (%)

0.5 1.0 1.5 2.0 2.5
VCO (meg/mL)

AN 9 Anuansalun1sAueyyadaszieUileaves VCO
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4.3.2 MINAFBUANIATUDUYATATEANNLDY

aaa

AN 10 Uan9NSUINOULADATEANNILEYVRY VCO 3NMSANWINUTY qMEvdneuya
dasyANNLeYves VCO wagnsawnaan JA1 ICs, WAy 78.16 + 0.60 Lag 0.04 + 0.19

Tadnsusaliadans suafu wag VCO TA1 GAE Wiy 0.56 + 0.01 Jadnsu

n1sAnwgusvdneyyadassAnfienludnniladsnisfidenlduiniian esain

aunsanndsvalsiegnslalugissseganduy taglinnudutuvesansiegns (Piao et

a a

al., 2004) ayyadasziniendusuyadaseniiovnenlulnsiauegnsinais Weosuyadase

a =)

aaa Yo a & v a a1 = = |
mwmmﬂmuaLaﬂmaumﬂmimuaggaaaiz FU99d1598 L Ua8UNNFNUINTUALVADY N1

ANAIYBIAINITAANAULAIYDIDYYARATEATN DY Y LTBsaInaTsAuayYadaTyYdneyYa

a

daselaunslvioznaulalasiau (Kumar et al., 2010) MInadeugnsvdneuyadasvieliied

1 Inuguunannisaivenyaedieaniddewnuintu deaiunsaazaielavidludai

a

azanguazdunsd Jnihlvaunsaneaeuansitueuyadaseniauaudfavarglanaluii

2
aaa U

wagludiu egelsianuisnismaaeugvdvineyyadasyAfiiiveviiu euyadaszaunsoazany

Y

[
&Y = [y

Ialusvinazanedunsd tLunuea M%@Lamuaa) Wit JARUIEANAUNITNAADUANTAU

a%aﬁaszﬁﬁﬂmauﬁ@lﬁ%auﬁw (Floegel et al., 2011)

q

31N51891U4Y8Y Marina wagAng (2009) (Marina et al., 2009a) WuGNIVINBUYA

dasyANilleyvee VCO Nnannisaiawenuiduusninusgnssiunisvdn (fermentation

method) wagnslimuiauaduauiu (heating-cooling method) fiA1 ICs, Tuaing 1.24-
A =

3.23 adnsu/daddns Bellgnslunisvineuyadasefiiievngininlunsfnwasell Ay

Wnsadanuuluies (centrifugation method) wagluszagananngunii
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100 -

e

Z - + 2

S IC,, = 78.16 & 0.60 mg/mL _

® y = 0.5338x + 8.2773 -

on

< 60 R? = 0.9997

o =

>

18]

% 40 4

=

@) —

2

S 20

T

[a

[a

O O T T T T 1
a0 80 120 160 200

VCO (mg/mL)

AN 10 AuEInIaluNTIUBYYadaTEATievae VCO

4.3.3 MInageugvsiueyladasrUUeseanlen

3
a

grsvineuyadassgUilaseanlynves VCO wanslu a1w 11 9nn1sAnwinudl qus
vinayyadaszyUiloseanlydued VCO waznsawnadn 1A ICs, WU 27.43 + 0.37 uaz

0.99 + 0.02 1adn5U/4Uaaans AUaIAU kay VCO I GAE AU 36.32 + 0.75 Jaansy

a 6 @ a

ayyadasvyuesoanleniluouyadassisudu Minainsyuunisvudadidnaseu

9

1da &

vosllnnounie Jslilnnouniondrmdanulagliuiisognladdidnasouiiothoondiau
asgih Budnnseuvisiamgaeaninildlulnneunis iufAtelasnsstusendiaulin
Husyyadaszquiesoonled fufeyyagUiveseenlusaziuoyyadasziifianuusdy
MsvigAze e Lwia'm*ﬁaa%?ma%aa%f'ma%aaaimﬁﬂguﬁﬁmmLmiuﬂ'ﬁﬁ'mﬁﬁ%mgq
loun lalasnulesoenlud ayyalansenda niodanansendiau (singlet oxygen) 1usiu
(Lee et al., 2004) FsannsariliiAnanandemeunlsiu Tusiu wazfidule (Pietta, 2000)
oyyagUeseanludlustameszgrivdsuidulalasinuesesnludlagieulesieuiesoan
lodRafiung (superoxide dismutase) drun1snageugnsvinoyyadaszquilesoonludly
magannans ayyagUilesonlufziudsufimieaduiitudy fetadins ganduuasd
MNNEIAAL 560 UTULAT NIARAIYBIAINITRANALLATBIANIAUDYYABATLANTINTS

vineuyagUeateanlenlun1svinu]isen (Saha and Paul, 2014)
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IS 1

auyadastinadalgaduazalsdiluanaluinenig Mlann1vAseneandiaty
dwmaliAnanuidemesaiodelusianie sliinnisaanesvesneaaauldfiomis i
nsadradindwanduiinty SsdwaruRanainduaunivesiamls (skin aging) N3N
fudeilfeadgyumuienanim vliAnmugadswesduny uazarudsmeveadeide

FavinlmaAnnszuliunisoniau Fadunalnnistestudwdanlasuiinfuwadnsaiiolie

'
v a

P9393519N187H5UUIAAY Wed1dndawdanUasuina uueanaing 19Ny duasuiwaduas
WabelilAnnsdounsy nssnauiitinainauesenesndinduiluanngvaslsaizass

vanevila iudiedalden uaztesniausuinesn (Biswas et al., 2017)

PNWANIANBIgNSVTRRUYABATENY 3 35 (11519 9) a1wnsaasulddn VCO uans

wa

aaudAvetansiueyyadase Genalnerndunisiiesneulalasiau Bidnaseu nionIs

AANY
Adneuyadasyyuosoanlys

99U

100 -+

IC =27.43%0.37 mg/mL
80 50
y = 1.916x - 4.0621
60 2
R =0.9958

40 H

20 +

Superoxide radical scavenging activity (%)

N

10 20 30 40 50
VCO (meg/mL)

A 11 AnuasatunisiueyyadasyyUesesnlanves VCO
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"ODA JO wiels sad pioe d))es sw se passaidxa Jyo

"ODA JO wels 1ad x0)04) W se passaidxa Dyl

"SjusWIRINSeaW 91ed)du) JO UOIeIASP piepue)s F ueawl se passaidxa eyeq

200 ¥ 660 - 610+ v00 ~ > - pIoe oeo
- - 5 - 100 ¥ €00 - X0104L
Le0Fevle GL'0 F2e9¢ 090 # 918, 10°0 ¥ 9970 100 ¥ 6¢°1 100 210 ODA
(qwi/sw) o)dwes 5/ (qwi/sw) o\dwes 5/ (Jwi/sw) o\dwes 5/
%2 3vo sw ] 3vo sw %D JVIL Ww s1dwes
Aesse apixotadng Aesse Hddd Aesse S| gy
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4.3.4 mMedougnsiugueulsinoaadiua

=

VCO anunsadudenisyinauveseuledneaaidiua uanddu 21w 12 wuin @ns

v
~ < o

WA EGCG At 0.05 ladnsu/laddns dgnsduduaululviniu 65.48 + 2.70%
dau VCO fiaudiudu 150, 300 uay 600 fadndu/ladans dqussudueuluiviiu 9.51
+ 1.03%, 23.99 + 1.02% Wag 47.47 + 0.89% MINAAU UBNIINTILAT ICso B9 VCO Uay
EGCG winfiu 625.93 + 11.62 Tadniu/laddns wag 0.015 = 0.004 JadnTu/Uadans

ANUAINU

aoaanaudulysiulassadrmdnluidodeiioawu (connective tissues) waziy
yialusiulunindusniaad (extracellular matrix; ECM) Ainusnigalusisniguyud
(Masuda et al., 2012) asaanauidnvaziiuduloieoglusuvesneaaiaulrives
(collagen fibers) fnihilvianuudaussuazdanguivetory vilisading asguseld uay
Pdanzmadimildliiiunszdu wulvineaardiuaimifiasadesaasluana 1
aggrecan, elastin, fibronectin, gelatin, laminin agAaaaay (Raffetto and Khalil, 2008)
Tnglanzaeaanaulutuntausivesiane (Watt and Fujiwara, 2011) Fatiuansiudanis
Mauveneuledasaaniiua e13dvuselovilunisasanuidaunsavesionga Ingnsteeiu

NSLEDNANINYDIAAALIY LazNISINASITeENBUTE

g

2

s w0 | IC,, = 625.93 & 11.62 mg/mL

ﬁ y = 0.0835x - 2.2332

2 R? = 0.9971 %

Q 40 4

<

£

[}

g z

o 20 -

ke

o) E

O

0 . : |

150 300 600

VCO (meg/mL)

AW 12 Anvaunsatunsdudueuletineaanduavas VCO
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¥
YY)

4.3.5 nMeaougnsdugseuleslvlsdiua

LaulszjﬁlwiﬁmaL‘T‘jJuLaulezfﬁﬁLﬁwﬁaqﬁ’usﬁy’umaumimw}umswammeﬁu Fatunns
Fudanisinnureseuledlnlsduaddiuualdufiasinliiannty wWesainnsdunsen
wanfiuanas qw%‘mié’ug’qLauisnﬁlmis%l,uamaa VCO uanslun1n 13 A1 ICs, e VCO Wag
N5ALAIANUINLANYINAU 761.89 + 18.85 Haansu/dadans way 0.39 + 0.01 Aadnsu/
188803 MNaIaY

naAnsesdhlfAnTisesuuimilmeyud wasintuandaderanelunas

LY = IS

meuenidadefifedesiveesluy nmsduifaiusdyd o1 uazansiaiiingg (Costin and
Hearing, 2007) MsduAsizsiuariuistumeluwadwaluls (melanocytes) oulailn
Tstwadueuledvdniiamuaunisduasmessiuaiiu fufsdestunmsduasezhiuaniudi
aaq%‘umau ﬁgalamaﬂ%m%’umm L-tyrosine W 3-3,4-dihydroxy-L-phenylalanine (L-
DOPA) wazn1900ndiadunas L-DOPA {u DOPAquinone waziudsuduwanfiusioly
(Costin and Hearing, 2007) lunsAnwignfunisyldRansedndla arsdudaeulsdinls

Fiuadudsnisnnuunfigalunisannssuiun1sasiailed (Wang et al., 2011)

100 4

g
2
= 80 { ICy=761.89 X 18.85 mg/mL
O
g y = 0.0468x + 6.8042
S 60 A 2
£ R® = 0.9916
<
=
o 00 4
G oo
k= i
= L
0 _ EEE : .
300 600 900
VCO (mg/mL)

A 13 Anuaunsatunisdudweulmilnlsduavas VCO
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¥
YY)

4.3.6 ManadougnsdugteulsliuyIndiuvialalusiiua

[
o

msﬁﬂmqm'é Jugaeuloiunsndwialalusiua 5 ¥da ok MMP-1, MMP-2,
MMP-3, MMP-9 wag MMP-13 sanisdudseulesiumsndiiialalusfituaues VCO wandly
A 14 mansdnwluadainudt dduneninusanideruansalunissudanguieules
MMP Tdvannvanesiin Tnedidinisdusslutag 50-85% Geindungninuianddgninng
fuda MMP-9 gefian 1iafu 84.53 + 1.00 % Tagszdu MMP-1, MMP-2, MMP-3, MMP-9
ey MMP-13 19 8usausinisanin (biomarker) iuansds nszuIunisdesaanslusiy

LINSNFUDNLYAD LAZNTLUIUNITONLEUVDITINY

Il NNGH 1.3 UM VCO 250 mg/mL
100 -+

I
80 A -
1 I
60
a0
20
O = T T T T 1

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

MMP inhibitory activity (%)

A 14 Tunisgugaeuloiunsndwialalusfuauas VCO

uled MMPs fianuduiusiunszuiunisdniau nedudiniuaunszuiunis
Snau nsuanseenvesoulesl MMPs fifiudy sggnnulalunszurunisdniaudnlngi
Antunislusienie Gaoulesd MMPs imtfiaauaunalnnisesfunuies (barrer
function) lﬁiiwlﬂﬂﬁmzﬁumié’mau (inflammatory cytokine) wagianssuvesdlulal
(chemokine activity) (Fingleton, 2017; Nissinen and Kahari, 2014) qwéé’wmaui%ﬁw'%m%
wialalushiuaees VCO Hu enaunainanuannsansiuduiu zn? leseuiivaelunisise
UAseveneulsiwninduwialalusiiua dwalitouludliauisavirnuldegisund
aoAnd0IiuN1SANYITeY (Huang et al,, 2011) seyinialeaa1dn (ellagic acid) Faduans

lunguaisuszneuiiuedn ausadudueuled MMP-2 Wasanaduaiuisalunisduiu
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Zn** lovau usnanin1sfne1ves Calabriso et al. (2016) (Calabriso et al., 2016) 51891
Fransnguiluadnlann NI udLIaNeIIMIea (trans-resveratrol) N1UANTA (trans-piceid)
wauwlesea (kaempferol) waztmIvLwAY (quercetin) Hgvslunisduginisiauveaoules

MMP-2 uaz MMP-9 aatiuansusznauiiuedniimuluinduuzndiuiavsduhazduasesn

gmstunisdugueulwdiunsnduvialalushiue

I
LYY

a4.3.7 msmaaqu%wwaulmﬁ 50-reductase

Mnmanaaestuassildfuuamelsd Wuasunsgu Weswindigndfusdlunis
fudseulesl sa-reductase wudn Tugasarnududu 0.1-0.5 lulasiuans awnsaduds
ulwdldludnuusudsiunsatuanududy widodummdudugadunntsmudududl
anuusshumsiudaeuleiaglifuinnin Fsadrsaunisuasgiuvesfluuamelssluns
fudaeulest Sarreductase Téann 15 Wethlumumanuanansalumsiudueuladves

ansananageu

100 Finasteride standard curve

90 )
80 e
70 R

60 Ly = 187.80x - 4.3768

50 @
10 o R? = 0.9979

% inhibition

20
10

0 0.1 0.2 0.3 0.4 0.5 0.6
Concentration (uM)

A 15 n9viunsguveansdudaeuley So-reductase vesansasIUkuanelIfiv

aNnuutulunglulasiuais Tutreanududu 0.1-0.5 lulastuans
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NN 15 @ansassaunsiiaduiionansmuduiugszning % inhibition fu
anududuvesiluuanelss AldlGwnAU y = 187.80x - 4.3768 1o y wnu % inhibition
Lae x wnuAududuvesiluuamelss aunsildAuInLarUSeuiiummuansaly
msfudaeulsivesanssiogiwineg Teglusures FEA value wasldiuisuifiauiuls Tagen

FEA value 83110 wanedn anselianug galanuanunsalunisdudeulesiige

[
LY Y]

ns@nwgnssudueulasd 5o-reductase 183 VCO wud dedudueulad wirfu
40.19 = 3.90 % fauandlun1ns 10 A1 % inhibition euaslvieglusuvesen FEA value
(Finasteride equivalent anti 5a-reductase inhibitory activity) Ao USuluiiadansuaes
fluuawolsd fiflgniaugatuansfegisdiu 1 nu newuingvslunmsduduoules sa-

reductase 989 VCO TA1 FEA winiu 0.75 + 0.07 Jaansy/ nsuansans

M13519 10 guislunisdugueulesl 50-reductase ¥09 VCO

Sample % inhibition FEA value*

VCO 40.19 + 3.90 0.75 £ 0.07

*FEA value 31mmasﬂugﬂmau‘?aﬁﬂ%’mmgaﬂLLuamalim‘ ARdNTane 1 N3Y

4.4 MIRAUIFITURENS U
4.4.1 MRS UNEASUNUITIRINT

a ¢ o ~ o w A Ao & | Y
NANTSIATITTANBAENINIENNLALLATIVBIRISUASUNT VCO Wudirunay lawn &

= | a b A A a PR o v A
AMULTUNTA-A19 AIUNTR kaZNISHENTUY wWaAILUATISIY 11 ASUTMSeUlANY 2 #1SU A
FF1 way FF2 fliilapsuden weasuazideaduiilomendu sananslunin 16 asuinauneu

o

29U VBIUIMBN @NITANTEAYAIAR F5U FF1 wag FF2 dA1nsa-ae windu 8.13 + 0.06
way 8.45 £ 0.13 Auaiy uenandud1iu FR2 ddnvaeillonsuniinnuvilagenii FF2
AMUNLAVBY FFL way FF2 vinAu 21.96 + 0.134 Pa.s kay 94.42 + 0.23 Pa.s A1Ua16U

wazlifinsuentulatudeaiainuisa 5,000 sousauld Wual 30 ui
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A1319 11 GNYAENINNIEANLAZLATIYRIINTUATUNTIRINT VCO

Parameters FF1 FF2
Color
L 62.35 + 0.04 62.58 + 0.11
a 1.32 +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) 21.96 + 0.13 94.42 + 0.23
Centrifugation test none none

e Uszluanumile sewases Viscometer Miduiues 6 Noamgll 25 saraides

N

AN 16 NanfugiATIUI RN ITd N VCO 2 fsu
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va VY a o

n1s@nwinsaluandiniugn VCO wansnuautifiusyyadasy duduaulel
nlstua wazduduoulvdmeaaidiua sty VCO Wuiinuianuisaudiuinaknunisugi

Pafuainanslsena wazihunldussleviidudiunanlunansuginvdianaszasiolas

4.4.2 MINAUIITUNEATTARNTNENTIVDIFUNY

v o w goj LY I % d‘d <4 1
NN IHRILIIITUITUAAN1IgATIvBRd UL AT VCO 1udIuna nns19 12
WAAIHANITIATIZNANBUZNINIGAN LALA 8 NAY WAZAITANALNBU WU F1SUNLANg 2
M5U Ae HF1 wag HF2 fdvesndndmeaidudivieda denw 17 Snduneusous sesiven
~ v LY} Y =2 [ 1 v a < 1 = 6’5
e uuduntaunsanseatedilan Judigvisdsuvesd ldvueenuy uagliinsuenyy

3oANAENaY tatuwneaini1us 5,000 sausaul? Wual 30 Wi

M1319 12 anvENaNIenIYesinsutduUnseduNuray VCO

Parameters HF1 HF2
Color
L 92.42 + 0.42° 92.14 + 0.27°
a 0.69 + 0.12° 0.79 + 0.08°
b’ 12.31 + 0.11° 12.26 + 0.13°
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HF1 HF2

AN 17 BEadueniuanns1anTIetduNL ATduNaNYes VCO 2 #5u

4.4.3 NMISRAUIASUNAR A UNUTINIUIN

v v
o

') ° =t a & | a ¢ o
NAVDINITWAIUIANTUVHNIUTINIUIRNN VCO 1 UUAIUNEN NANITIATIZAINBULNY

' [
rTa a A v v a

AMEAW own 8 NAY IHedUNAUDINAR MY LAZNISNIEAOFT AILEAAILUANSIY 13 WU

| o Yy vy '
[ dealu & a a

Fsunlenia 2 615U Ao PF1 wag PF2 Ndveuileviadudvny dnduveouayulnsosus e
Y v <

YIVAITAULTY Lanaanunsanszanesiles luidutou wazlufinisuendu danw 18
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A1519 13 ANWYALNINIEAINYDINNSUTIRNIUTTINIUIN VCO

Parameters PF1 PF2
Color
L 24.19 + 0.07° 29.06 + 0.06°
a -1.25 £ 0.10° -2.33 £ 0.10°
b’ -0.87 + 0.11° -1.87 £ 0.11°
Texture hard hard

%

AN 18 WANAUNVRNINTAIUNENVDS VCO 2 ¢S

4.5 n15UTHUAIUAIENTNVDINANN I

4.5.1 M3UsziuANuAEn YR SURAR eI TR It

Tusgninsnisiiusnunduian 45 Tuluaniiganeg nuin ANuAIRIveIfiisy

1

1A30981919 teun & ndu wazauniln [Wudadedrdgiinadeniseausuvesdiisu a1n

a o d'

N15ANYIAIINAIAIVRIATY NUdtAIAUnilaLarEveensuiie 2 615U Tunnaniied

a v = = 2/ [y <@ 1 1 1 =
2NN 4 DALY, 45 DIANVALYYE LATIDUIANULYU lﬂJiJﬂ’ﬂiJLLG]ﬂGH\‘]@EJ’NﬂJ
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'
Y a

o w aa d‘ = = [y ! ¥ ! [ ! g
UgAIAYNNEDG (o> 0.05) WaLUIHUMEUNUANINAY AIAULTUNTA-ANYNENIZVDIVY 2

15U wuliiinnuwaneneeg1eiidudAun1eans sakanslunisy 14

<

A1319 14 N1INAABUAIUAIANINVBIRIFUATUUNITIRINTN VCO naean 45 Ju waziou

[y <
gauleu 5 59U

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

Initial 62.35+0.04 1.32+0.10 6.35+0.04 8.13+0.06 21.96+0.13

RT 62.09+0.54 137+0.08 6.46+0.15 8.11+£0.02 21.91+0.23

FF1 a4 °C 62.28+1.03 148+0.16 6.35+0.04 8.12+0.02 21.77+0.09
a5 °C 61.67+0.83 143+0.21 6.36+0.08 8.11+0.04 21.97+0.24

H/C 61.31+0.80 153+0.25 637+0.05 8.12+0.06 22.20+0.17

Initial 6258 +0.11 0.75+0.10 5.81+0.10 8.45+0.13 94.42+0.23

RT 62.46+0.45 0.89+0.09 580+0.14 8.44+0.11 94.17+0.64

FF2 4°C 62.69+095 083+0.11 585+0.12 842+0.19 94.53+0.19
a5 °C 61.97+0.51 0.80+0.08 586+0.08 8.38+0.14 9474+0.13

H/C 62.06+091 0.79+0.17 574+0.11 8.40+0.21 94.71+0.10

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

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

a a Y -:4' . v s P a a
‘VilmEJL‘WGJ Y5ZUANUAUA AIBLATBY Viscometer IGULGUNLUaﬁ 6 ‘V]QEUVLQN 25 NANYALYYH
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4.5.2 NM5UTEEUANNAIEN NV SUNER A TIAANITNANTINVDLEUNY

a v L3 1

wAnSaTiannsgaseadunIiothumaaouA A IYe AR A lAETIAY
Wilgnumgiivies gumgll 4 esmiwailea uay 45 ssmiwaiea Wuszeziia 45 $u uwazdou
aduidu wuin e 2 ol 3 ndu wazaruduideifeitudsasa ity wosndnSaeilid
mMswAsuilamdansmaaeumLAsIYe AN usiLUTIS Gouaduidu figuvnd 4 sam
waldea uay 45 srwaldea Wunan 24 $lus S1uau 5 s8v) aguamAEAIWluAIs

15

A1579 15 N1INAFBUANUASENINVBITTULNIUAANITNANTIVBLAUNN VCO nFI9N 45

U hazSouaduidiu 5 souU

Conditions Cplor Precipitation
L* a* b*

Initial ~ 92.42+0.42  0.69+0.12 12.31 £0.11 none

RT 9241+0.28 0.74+0.08 12.32+0.12 none

HF1 a4 °C 9229+0.27 0.69+0.13 12.30+0.12 none
45°C  9234+0.20 0.71+0.10 12.35+0.17 none

H/C 9234 +£0.17 0.72+0.09 12.34 +0.17 none

Initial ~ 92.14+0.27  0.79+0.08 12.26 +0.13 none

RT 9224 +0.21 0.82+0.08 12.31 £0.16 none

HF2 4°C 92.19+0.28 0.79+0.09 12.30 £0.23 none
45°C  92.09+0.34 0.85+0.11 12.33 +0.26 none

H/C 92.11+0.28 0.79+0.09 12.24 +£0.12 none

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

RT: room temperature, H/C: heating/cooling conditions.
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4.5.3 N5USLIUAINUAIANINUDIANSUNAR S U IINIUIN

o 3

NANAUNUTTINNIUINNG 2 #1350 HIa1UIMAFaUANNAIRITINAR AU lan1SIAULY

= a v a = = I3 o o
‘V]Qﬁu‘ﬂﬂll‘ﬁ@ﬁ AUVANN 4 DIANYALTEE LLay 45 peAwalged Wussaziian 451U WU @

Y 9 Y

LY

WATNAUYDITNITIAIENINLAY bazINILUTNIT UL URUAINAINITNAADUAINUAIH IV
a o ¢ | 9] v & ~ a P a I
HANAUTULUULSY (Souaduidu Nigaumndl 4 ssmwalded Lag 45 asaeaya Wuan 24

a9 U 5 58U) fakdndlu #1519 16

%
[

A1519 16 NMSNAFDUANUAIENINVBIRISUTIRNIUTIIIUIA VCO 8910 45 T wagiouadu

W 5 59U
Conditions 2 Odor
p* a* b*
Initial 24.19+0.07 -1.25+0.10 -0.87£0.11  characteristic aroma
RT 2426 +0.08 -1.25+0.15 -0.81+£0.07  characteristic aroma
PF1 4 °C 25°2 =+ 0.1 5SGRINEEER 0N -0.85+0.08 characteristic aroma
45 °C 2427 +0.14 -135+0.12 -0.75+0.09  characteristic aroma
H/C 2421+0.15 -1.21+0.10 -0.74 £0.08  characteristic aroma
Initial 29.06 £0.06 -2.33+0.10 -1.87+£0.11  characteristic aroma
RT 29.13+0.20 -2.38+0.09 -1.86 +0.11  characteristic aroma
PF2 4 °C 29.15+0.11 -2.35+0.06 -1.89+0.09  characteristic aroma
45 °C 29.16 £0.10 -2.36+0.12 -1.85+0.13  characteristic aroma
H/C 29.12+0.09 -2.37+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 NMINAFDUANTZAYLADININL

HANIVAADUANINTEANBLABIVBHANAUIIUIT WM WEASTUNIANITNAATIVEY
uny wagkAndueiussntiadeRnt veseraadasiiuan 10 au dendnsdue wuai lu

WANNTIZAELADY UL LAZHULAIUURINLIYBIDNEAIAT NaINAZUNARND U aa 1LY

[y

AatunneFuremaniaeindldunan VCO viaawwin denudasnsds annsainlunegeu

Tusnaainssalula
4.7 n1sUsiuAunanalavaInani el luanandiing

4.7.1 msUszidiuanuianelalundnduaivigeiime

TunsUszidiuaiutigaRamii VCO eranasias 20 AU mouLUUasUn WieUsziiiy
anufiawelasoniundanisld anufanelavesaiudufinrsanain @ (color) ndu (odor)
LLazmmq;maﬁLﬁaﬂ?m (softness of cream) N13n3zA B UURIMTIUUELY (spreadability)
Arwannaluns@usuRanil (skin penetration) Usinasihsfuiimdesguufi (oil on the
skin) ANANIMUEzUBIRINGIlY (greasiness of the skin) WagAuianelalagiuveATy
(overall satisfaction) mmﬁawaiwaqmmaﬁméﬁuaqﬁuszé’w’umwmja‘u 5 561U G4A7
AzuuULAnafs Awidnvesonaadasifdfundndasion fuan (5) Sesmnn (1) 910
msfnwmuin mnufinelavesenanadinssiondu VCO Hu geflsgenn tnefienuddndenis

MOUAUDITININ AlAzANNN dmsukuvasunuynie Aauandlunnse 17

M1319 17 anuisnalaveseraadasiundndagiaiuingeimiieiifu FrL was FF2

Parameters FF1 FF2
Color 4.90 + 0.31 4.90 + 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 3.95 + 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




14

pranasinsdiaufianelagenduduaznaureseiusi 2 f1¥u Inedves FF1 uas
FF2 fiazuun 4.90 + 0.31 Az 4.90 + 0.31 MUAIFU AZLUUNAUYDS FFL MIAY 4.65 +
0.67 Uay FF2 1Ay 4.55 + 0.83 luwdvesainuidnseninnisidaueiaiadasiaiuda
walagaanuuvesnsu FFL wag FF2 Wiy 4.30 + 0.50 wag 4.30 + 0.57 mudiy du
M3NTEBUURIME uazarwamsaluns kUil Tdsumnufianelasedugat 2
f1¥u USmnatufivdeaguufinues FF1 widy 3.95 + 0.60 wag FF2 i1y 3.80 + 0.70
uananiioranasinsfisnelagaio FF1 luwdanuidnmueryesia Wiy 4.00 + 0.73 d1u

FF2 ¥1AU 3.85 + 0.75

pranadinsianelagananiudveanune 2 frsu windu 4.90 + 0.31 Tuvue?
aranadasianeladesngaiuluanifiulivisag uurmtds FFL Wity 3.95 + 0.60 uaz
FF2 \i1nU 3.80 + 0.70 UsnannuuaANuianalalagsiuse FF1 winnu 4.35 + 0.49 way FF2
WU 4.10 £ 0.72 MNKANSANILEAII onanadasiiannuisnalasionsuns 2 dfuas lny

C% a = o 1 dy C% ra v A
aranadinsiauislaludisu FrL gendn FR2 wenainflienanadinslifiennisui vieseany
o9 TudeszesaIN1segay 2 &UaN satudisu FR1 Sadudsunimunzunnisinluse

a a L4 dl' = a a a U 3 L :5 a

YA wazwlafnwiUszanSnmveananiue FF1 Tun1ssudaeuladlnlsdua

WUIT HI5U FF1 A1A1utdudu 1,000 fadnsusaiadans arursadudawauladinlsawale

wiiu Sewas 75.51
4.7.2 Myvszdiumnuiianalalundnineiann1svans o duN

M1319 18 Anuisnalaveseramadnslundniariiduannisvqasisveddunusisu HF1

ey HF2
Parameters HF1 HF2
Color 470 + 0.47 4.70 + 0.47
Odor 4.40 £ 0.75 420 + 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 325+ 0.72 3.80 £ 0.95
Greasiness of the hair 3.65+0.75 4.20 + 0.62
Softness of the hair 3.75+0.79 4.50 + 0.89
Overall satisfaction 4.05 + 0.51 4.50 + 0.69
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mamiﬂimﬁum’mﬁqwﬂwaqmmaﬂmiumﬁmﬁmsﬁﬁwﬁuamﬂ'ﬁﬁﬂqm”maué’umu
wuin Saudiowslasefvaainu HF1 wag HF2 gann aufiovelasonduvests 2 f3y
ogfluseAugs uennienaadinsdarufmeladeruiuresduny mnuusrroaduN
LarANLITDUdUNLYB U HF2 gend1 HFT wazidlefiansanainanuveulnesiuves

A13U HF2 fazwuuanuiianelagaunn wiriu 4.50 = 0.69 nauanlun1sng 18 Aslusisy

HF2 Fadussumunzauninluwauisesaadamngive

4.7.3 nMsUseiiumnuianalalunan Saeiussniuan

Y Y 14
6 =2

NANTSUSEIUAMUNINDLVINAR AUNURNIUTTIUIRKENUNTULENS1IUSans Tu

q

Doy

p1anasiATIIuIL 20 AU ANAVGILAZNAYIY 81832919 20-60 T Wudh 9Inn1UTEY
Arufianslavoswdnsiasisn$u PF1 wag PF2 Téud & ndu ievesnandus nanszaie
N5 gRY Ausiu Anumues wagauiianalalae sy wud fsu PFL lasumiudie
wolsaglusefugedagann (4.10 - 4.80) enanasinsianuilswelasedvananfusigsiian
Winfu 4.80 = 0.41 Tuvaigifinnuiismeladensdudrgiiatiosdian wirdu 4.10 = 0.79 #s
wandlunin 20 dauauianelavesenaarinssesiifu P2 lasuanuiianelaszaugsiiaas
171 (3.60 - 4.65) wiiilofa1sunAwfisnslalagsauiisu PF1 Iesuaudfisnelagendn
firfu PF2 dattusiiiu PR1 Juduisuinzauiluimundesemdmidied nauandly

#1319 19

[

A1519 19 ANUNINBLAV901EALASLUNANAUNTVRIUTTNIUIRANSU PF1 way PF2

Parameters PF1 PF2
Color 4.80 + 0.41 4.65 + 0.49
Odor 4.55 + 0.69 4.25 + 0.85
Texture 4.60 = 0.50 4.30 + 0.57
Spreadability 4.35 + 0.75 3.95 + 0.69
Skin penetration 4.10 £ 0.79 3.60 + 0.68
Oil on the skin 4.25 +0.72 3.65 + 0.81
Greasiness of the skin 4.60 + 0.50 3.80 + 0.89
Overall satisfaction 4.60 + 0.60 4.15 + 0.59
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unN 5

dyunan1maasg

MnNsAnwImud dtungniuiqniifesazdadinvesnsaloduaianans
(medium chain fatty acids; MCFAs) iuU%mmqa Tnedosrusznaulawn nsaassn (lauric
acid) nsAAIWIan (caprylic acid) nIAAINSA (capric acid) wagnsAA1lWsdn (caproic acid)
ihifuseninusansiinsalutududiiiuaiesay 95.72 dunsaluifiulidudivaionas
4.28 FsUsznousielowdn 3 (omega 3) Sovaz 0.02 Towidn 6 (omega 6) Sovaz 0.58 waw
Towwfn 9 (omega 9) ¥o8ay 3.68 MNHaNIsANWIMIVTREYLaBasziia 3 35 ABTS, DPPH,
superoxide annsaagulidn VO uansqanifivesansiueyyadasy denalneraidunns
Tosnaulalasiau Bidnaseu wionisidnouyadaszyUesonnlas uananiudsiqnd
fuueulnineaaiduafidosaasnoaaiau wazgrssudnouledivlsdualunsdestunis
a¥amaniiu qussuduouledlnisanddnnalunsdestunisngasisvesduny drugn’
fudeulesiamindurtalalushiua ivasannissniauuazdosfunisidenveste wud veo
fqninisduds MMP-9 gefian quivestirtunzwinuianslunisfiuouyadasy duds
ulyineaaidiua oulsdlnlsdwa wulsdlidan3anmaieulsduminduialalushiua
dunilsoraunanarsusznevituedniifoglutinduugniinuians angrstanmdinaids
11 VCO T Sundnfueiun sl Handueiann1suansevesduns Lagkaniue
UIsUan Wefinwauasiivesdniuinieldanneuandaiu wuindndneide
asAnsmenanluynanie uaziloyssidiumnuitewelalusianasing wuiteranasinsd
Aanudanelasendndudlagsiuauin wazliionnisseaiuiesnasnyauiaruseiiu

nsfnelunssliuansliiiiutiadnanimees VCO flgnsTinnatuayunisiiuiiuyan

Y
wasaudundndueinsdionuazingdue Yeduasunisldndsdasinunaningavings

Iolutsewelng wenanildshsannisiidingAuuasiniasdianaandsussmelaoniey
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Proceedings Abstract

The virgin cocomut oil (VCO) was extracted fom fresh and mature cocomat meat (Cocos
mucifera Linn ) without using chemical or high-heat in process. The VCO is colorless and clear, it has

2™ National Graduate Research Conference and Creative the aroma of fresh cocomut. This study was undertaken to determine the fatty acid composition and
pharmacological activity of VOO which benefit for skin, including anti-tyrosinase and anti-collagenase
Innovation Competition activities. The properties of fatty acid profile of the VOO were found mainly medium chain fatty acids

(about 70%) that contain with caproic acid. caprylic acid, capric acid and lauric acids. OF the ssturated
fatty acids, VCO was primarily 48 41% lauric acid, 16 33% myristic acid, 8.80% caprylic acid, 6.67%
capric acid, and 636% palmitic acid Anti-tyrosinase activity was evaluated using L-DOPA as

“Graduate Research and Innovation for Economic and Social enzymatic substrate whereas collagenase inhibitory activity was also performed with FALGPA as
. . enzymatic substrate. The result revealed that VCO exhibited anti-tyrosinase and anti-collagenase
Sustainability activities with ICx values of 761.89 + 18.85 mg/ml and 625.93 + 11.62 mg/ml.. respectively. However,

VCO imhibited tyrosinase lower than kojic acid (ICz =039 £ 0.01 mefmL) and collagenase inkibition
of VOO was lower than EGCG (ICs0 = 0.015 £ 0.004 mgfm). From these results indicate taat VOO
obain the potentil of finctioral ingredient in cosmeceutical product such a3 whitening and aging
skincare according to decrease yperpigmentation. mud wiiskles of fcial din The optumal
concentration of VCO will be formmlated in rther sy,
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virgin coconut oil
INTRODUCTION
The virgin cocomut oil (VCO) was extracted from fresh and mature cocomnt meat (Cocos
mucifera Linn.) without using chemical or high-heat in process. The VCO is colorless and cleas, it has
the avoma of fresh cocomut. It displays several biological activities like anti-inflaxmatory, malgesic and
antipyretic propertics in vivo [1]. Traditionally, virgin cocomut ol is used to moistwize for skin and bair.
Tyrosinase is a copper-containing enzyme that catalyzes the synthesis of melanin and ofher

Copyriht © 2018 pugmmsmqqm[z] Melanin is a dark biological pigment that found in hair, skin_ eyes, and other
Published by: The overproduction of tyrosmase cause hypespigmentation that is a common problem in middle
Gradunte Schoal, Mosjo University :gedmdr.ldaiypenpla[l] Tmmmmmmmmgymhmu]
and cosmetic products that may be used a5 powerful skin-whitening ageats or treat
skin [4].

Collagenase enzyme is a metalloproteinase which cm degrade molecules such as aggrecan,
clastin, fbronectin, gelatine, laminin, and collagen [5]. Collagenase inhibitors may have beneficial
efffcts to maintain healthy skin by preventing dermal matrix degradation. Therefore, the purpose of this
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Abstract
The virgin coconut ol (VCO) was exiracted from fresh and mature coconut mest (Cocos nucifers
Linn.) without using chemical reagent or heating in process. The VCO is coloriess and clear, it has the
aroma of fresh coconut. Anfioxidant aciivity has been proposed to play roles in various phammacological
sciivities such ss aniaging. anti-nfiammatory. ani-aferosderosis and anficancer acivities. The present

amuuensAdasnIoUryny a8

‘Strategic Wisdom and Research Institute, Srinakharinwirot University



104

Maejo International
Journal of Science and Technology

ISSN 1905-7873
Available online at www.mijstmju.ac.th

Full Paper

Beneficial Effects of Virgin Coconut Oil and Its
Cosmetic Ingredient for Anti-aging

Uten Jamjai !, Yanee Pongpaibul 2, Narissara Lailerd * and Doungporn
Amornlerdpison 43+

Interdisciplinary Agriculture Program, Faculty of Engineering and Agro-Industry,
Maejo University, Chiang Mai, Thailand
2 Department of Pharmaceutics and Drug Discovery, Faculty of Pharmacy, Payap
University, Chiang Mai, Thailand
3 Department of Physiology, Faculty of Medicine, Chiang Mai University, Chiang
Mai, Thailand
* Faculty of Fisheries Technology and Aquatic Resources, Maejo University, Chiang
Mai, Thailand
> Center of Excellence in Agricultural Innovation for Graduate Entrepreneur,
Graduate School, Maejo University, Chiang Mai, Thailand

* Corresponding author, e-mail: doungpornfishtech@gmail.com

Received: /Accepted: /Published:

Abstract: Virgin coconut oil (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 27.43 £+ 0.37 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 ICso values
for anti-tyrosinase and anti-collagenase activities were 761.89 £ 18.85 mgmL and
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625.93 £ 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 is 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) (31. 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
41. 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 [51. ROS directly cause

skin aging by involving 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 is 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 [111. 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 (13],

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 pm 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-
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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
ICso 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.

) ) y A A
ABTS** radical scavenging activity (o)~ conrol’” sample y ()

b
A

control

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

DPPH radical scavenging activity

The VCO was measured for DPPH (1-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-HCl buffer (pH 7.9) and then mixed with
0.6 mL of 0.2 mM DPPH in methanol 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

ICso 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.

DPPH radical scavenging activity (%)= Acontrol - Asample x 100

2)
A

control

where Acontrol Shows the absorbance of the control and Asampie represents absorbance in
the presence of the sample or positive control.
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Superoxide anion (O;™° 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. (171.

Nitroblue tetrazolium OBT), nicotinamide adenine dinucleotide INADH) 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.

Acontrol N Asample x 100

Superoxide anion radical scavenging activity (%) =

3
A

control

where Acontrol Shows the absorbance of the control and Asample 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 uLL

of 2.5 mM L-DOPA solution, 80 pL 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.

o ) .. A A
Inhibition of tyrosinase activity ()~ contwol”” sample y 10

)
A

control
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where Acontrol 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 (197 with a slight modification. Briefly, 10 puL of the test

sample was mixed with 10 pL of collagenase solution and 190 pL of N-3-2-furyl)
acryloyli-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 -

sample y 1 00 5)

Inhibition of collagenase activity (%) =

A

control

where Acontrol 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 0.28
Butylene glycol 1.00
Propylene glycol 0.50
Panthenol 1.00
Spectrastat BHL 1.80
Distilled water g.s. 100 qs.

Oil Phase Virgin coconut oil 1220
(Part B) Squalane 2.80
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

g.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
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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 4.50-5.00), high 3.50-4.49), medium (2.50-3.49), low (1.50-2.49)
and very low (1.00-1.49).

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
9.43% caprylic acid, 7.15% capric acid and 0.76% 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 (3.68%).

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.
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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 7.15
Lauric acid (C12:0) 51.88
Myristic acid (C14:0) 17.50
Palmitic acid (C16:0) 6.82
Stearic acid (C18.0) 218
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

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 1.39+ 0.01 mgmL and that of Trolox was 0.03 £ 0.01 mg/mL.
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 (24]. 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.
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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+ 001 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].
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Figure 3. DPPH radical scavenging activity in the virgin coconut oil

VCO also scavenges superoxide radicals, as illustrated in Figure 4. The ICso
value of the VCO and gallic acid, which can be determined from the linear regression
lines, were 27.43 + 037 and 0.99 £ 0.02 mgmL, respectively. The GAE value of the
VCO was found to be 36.32+ 0.75 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, O>~* 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 (301. 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. Its 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 1Cso 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 [33].
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Figure 4. Superoxide radical scavenging activity in the virgin coconut oil
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VCO can also inhibit collagenase activity, as illustrated in Figure 6. An EGCG

at 0.05 mgmL showed the inhibition of collagenase activity at 6548 + 2.70%. The

VCO, at 150, 300 and 600 mgmL, presented inhibition collagenase activity of 9.51 +
1.03%, 2399 £+ 1.02% and 47.47 £ 0.89%, respectively. The ICso values of the VCO and

EGCG were found to be 625.93 £ 11.62 and 0.015 £ 0.004 mg/mL, 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 viscosity 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
Conditions L a’ b’ pH (Cps) Separation

Initial 6235+ 132+ 635+£0.04* 813+ 2196233+ none
0.04% 0.10* 0.06* 134.75%

RT 62.09+ 137+ 646+0.15* 811+ 2191194+ none
0.54% 0.08? 0.02% 231.90?

4°C 6228+ 148+ 635+£004* 812+ 2177400+93.38* none

1.03? 0.16* 0.02?

45°C 6167+ 143+ 636+0.08* 811+ 2199422+ none
0.83* 0212 0.04° 242.03?

H/C 6131+ 153+ 637+£0.05* 812+ 2220250+ none
0.80* 0.25% 0.06 169.92°

Data expressed as mean + standard deviation of triplicate measurements. Averages
with different letters in the same column are different @ < 0.05. RT: room

temperature, H/C: heating/cooling conditions.



118

Overall satisfaction
5

Greasiness of the

skin Colour
Oil on the skin Odour
Skin penetration Softness of cream

Spreadability
Figure 7. Volunteers' satisfaction 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 (3.95 £ 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 16% palmitic acid [(361. Marmol et al. [37] reported that
rosehip (Rosa canina) seed o1l was composed of linoleic acid 40-56%), o-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 involved 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 satistied

with the VCO cream and they had no skin irritation.
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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 X 0.01 mg and 36.32 X 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

Tt 1.00 % . The pain relief ointment product has been developed using VCO as active
ingredient. The stability of formulation 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
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wui Handusisiauasiimanamlunnane wazidelunaaeuanufienelalueanasing
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AdnA:  UduNeniIUIgns gvsdueyyadase grsdudueuledunindurialalushiua

NARNN U UTIINUIN
A

v
o w 1

thsfusgniuIavs (virgin coconut oil; VCO) Hunandnildannisadadidusenain
ilosgn$(Cocos nucifera Linn.) Tngliituanufeunazansia vieSeninthifunendnataby
vlslshiuitanuasla Lifd Guniduhiuildsuammuisuhuldduemaatugunmae
21911579NTU (Marina et al., 2009) VCO ﬁﬂsmaa%ﬁ?}qLﬂuﬂimiﬁuﬁumaﬂﬂuﬂawaiuﬂ%uwmqqﬂ’h
$owaz 50 (Dayrit, 2014) fin15u1 VOC wldungsduaziduny vinlinuandnduwn wazdagn
tharldindaunlngannsamdauuaiiGefiduaimgueanauin (Tin et al, 2016; Kaushik et al,
2016) uardadigrdlunisdudniau quiseiuthn uazanld (Intaphuak et al., 2010)

ouyadasziiumsnididnaseudedlussnesmieluiana duilnuligetenisiinufazen
ouyadasznauilenmiuiite Aenguideendiauluesduszneu wu syyaguiesesnlys
(02"™) ayya leasonda (OH) syyadalada (RO) uazeyualunda (NO) Wudu oyyawmani
annsaisussesowaduasiiiede WunaliiAnnnewaduaziunegneentladauiuauga
(oxidative stress) a'maiﬁtﬁmmmﬁamaqLszjaéLLazLﬁmmiﬁwmmﬁmﬁamaG] YDITNNNY WAZDIA
lugnenSanineingg loun agnsszuunasaienwaziiala (cardiovascular disease) A7
\Hou (Alzheimer) U159 (cancer) Lazdeldou (arthritis) Wudu (Liou and Storz, 2010; Panth et
al., 2016; Lepetsos and Papavassiliou, 2016; Huang et al., 2016) TAgdn1553USINTI89UITY
$1aumnnud arsuszneufiuedniinulundndusisssunpdgnslunisiudmiesunisiie
pandadu (anti-oxidant) Arun1seniay uazdredestunisinlsaldfnsedeseine 167 Tned
nalnnseenguidudanisaiisansdenans (pro-inflammatory mediators) uagw3on1suaAsoDN
yosBuiAyesfun1ssnLay (Ambriz-Perez et al, 2016)

wviEnduialalusfua (matrix metalloproteinases; MMPs) lungaeulesifiAeadesiu
nszUIuNSEeraaeTUsAuLMSnguDnwas (extracellular matrix; ECM) Saifiendosfiunisunves
A1 (aging) M3sniay wazddrufstaslumaimuinazuninszaneueuziienag wu uzidasim
uziSeiu wazaziSelen [Wudu (Radisky and Radisky, 2015; Pittayapruek et al., 2016; Naim et
al, 2017; Merchant et al., 2017) uananigsfivnumddylulsansegnidon wu lsndesniaus
1Mees (rheumatoid arthritis) wazlsatelden (osteoarthritis) (Itoh, 2017; Li et al, 2017)

frenumsinymaniadinflidoyauraulafefunissudaoules MMP annsninw

lsafiienAumMsdnEunmUUIEsUNauLaziTass uziSennee wagdodniau (Hu et al, 2007; Wu et
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al., 2018; Winer et al., 2018) fatiuasnignsduduouled MMP a1afiuszlavilunisinwinay
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Ngaungdl -20 esmwaldea Wunan 24 il waztdhunssigungiiviesiieazaieuiuds fewn
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iludusiesneaesesdunewsnngnay A7 5,000 SOURDUNT NNl 30 DerFlwalTed

By
Hunan 30 unit thfunendnuiansildiullunedifinda wdufuflgamgiives Uiinusesas
Suaamamﬁmfﬁumw%w%qwéﬁﬁu 8.8
nsdlTeiiinafiuednioun
pTesgiviinaiiuedniioueluthifusendnuians amaiBnisves Hammerschmidt

wazAy (1978) NaNANTA10E19 0.20 Aadans Algalsazay 10% Folin-Ciocalteu 1.00 adans
wazansazans 7.5% luidsunsuaiun 0.80 fadans nalidnfuudaneislionmgiivies ium
1 9l viamnduinAimagandusasiiarmeniniu 765 wilusms feedesaiunlasinlndines
(UV-51 series, Trulab) ngldansuinsgiude nsnunade (sallic acid) Menunalufiadniuauya
YDINTAUNAAARDNTUATNAFOU (Mg GAE/g sample)
nsfnwausvinayyadasy

avsuinayyadassAndiiay
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a aaa . .
VINBYUADATLANNLEOY (DPPH radical scavenging assay) @11N1NAZaUYBY

99U

AATIzsigm
Hou et al. (2001) lngtn3suasilng1aUTung 0.30 addns azaelu Tris-HCL buffer (pH 7.9)
U3uns 0.10 Haddns nduidu 0.2 fadluarsvesoyyadasednifitey (diphenyl-picryhydrazyl

1 [ !

radical, DPPH) USu15 0.60 faddns Unluiifiaiuiian 20 unit fnArnsganfuuasiiniiuens
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Adw 517 wiluwns dewndesanlasinlafimes (UV-51 series, Trulab) Ténsaunade (sallic
acid) ifuansunasgiu AundesazmsvineyyadaszAfifies fod
Sovazmsvdnoyyadasyafifiven (%) = (Avum — Aveie)/Amugs) X100
108 Ansugn UAY Agodr AD AINITHANDULEIYBINADAAIUAN LATAINITYANTULEIVDS
NADAAIDEN
Wisuifsumnududuresansiegnsiunminduduresnsaunadaiinansg i
(Gallic Acid Equivalent, GAE) sneaunaiiniieiduliadniusonsuvesansiiogns (mg GAE/g

extract)
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qw%(misu%’ﬂa%asqﬂLU@%@@ﬂl%ﬁ (Superoxide radical scavenging assay) A1133015U94
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(NADH) US31@5 1 addns AuansiediauSuins 0.1 faddns 21nduiu 60 lulasluaisves
d13582a18 phenazine methosulphate (PMS) U3unas 0.1 fadans naulidniu fisld 5 undl uda
thlufarinisganduuasiinimeniedu 560 uiluwes tngldnsaunadafuansumsgiu duam
Sovaznsvinoyuadasyuivesoonles dil
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NaaARIDEN

Wisuifisuanududuvesansiegistuanududurensaunadaiiuansgniiviifu
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nanageugninissudueulediunIndutalalusfiua (matrix metalloproteinase;
MMP) m1138n15u84 Panyathep (2013) ngld¥nn1snaeaau (Enzo Life Sciences AKO16) azaneg
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MMPs (MMP-1, MMP-2, MMP-3, MMP-9 lag MMP-13) wagld N-Isobutyl-N-(4-methoxypheny!l-
sulfonyl) glycyl hydroxamic acid (NNGH) L@umsé’uguaui%ﬁmmgm Prdrunaniilgluvud
gungdl 37 samueaifua uiu 30 il nHuBNEUAATY OmNi-MMP flucrogenic w&athluTasn
wules] MMP feuamgesisaidiud (fluorescence signal) i Ex/Em 328/420 unluiing Auaaein

vwulesl MMP 27nauns
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(camphor) Fediudseneuvianun nasandunasulmdidulagldninuiouiiaamngll 65 o3
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~ g & o a | Aa A
waldea antudsiisliligamalianaswasussyldnvuz it Un

ASANWINUAIAIVBINAAN N

ASANYIAUAIAIVDINARUI AALUAININITNITUBY Chantree (2015) Tnafa15ad1n1T
Wasuulawesdnsaznsnmenmanieduiatasdvewansas Anuasiivemaasuei 3
anz laun eangll 4 esrwaided 45 sdrwalua wargaugivies Wunan 45 T uasvindeu

ANUAIAIvBIRAnAsLUULsslaetiuliINAusauas ULy (heating-cooling cycle) §1uau 5 58U

'
v A

figauvndl 45 ssmwaidea Wunan 24 Hlusaduiviieamgll 4 ssmwaidea Wunan 24 Falug
wihiiu 1 seu
nsusziuanuisnalavasndndue
nadauAuTisnelakansrensunainsldndndasiluenanatias Wussezian 1 dUans
lnglduuuasunluenaaiinsdiuig 20 au wuuasunuUsENaualy Jeyadiudd auianela
uazn1seeuiuronansugt tnefinasisedunnufionala 5 sedu andeslun feil 1 = laivey
(dislike), 2 = voulla® (slight), 3 = aUUIUNAN (moderate), 4 = ¥aUNN (good) Wag 5 = FaU
wnfign (excellent) waruansnufiawolaluudasssdufusosas (% satisfaction) lngldtuadlst
91a1aiAINIIVADUNITNAADUTN MINTBINITUN LU BINITUAS (erythema) UATBINITUIY

(edema) Tviviealdviui
NAN133Y

lun1sfnwSunaiuednnavue uazgnsiinmlunisvineyyadasyves VCO wuil 4

I a a o a

a1sUsznoviluedniafadnsuanyansainadanansuvesasiiedd (GAE) v 14.79 £ 0.19

Y
fadnsu lneligrsvineyyadassifiniey uavgnsvineyyadassyuiesoanlad 1A1 GAE winiu

0.56 T 0.01 Taansu way 36.32 + 0.75 Na8N5YU MUAIRU @IUAIANULINTUVBY VCO ABAITVIN
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auyadaselasesas 50 (50% Inhibitory concentration; ICs, ) kanslu Table 1 NstNANUTNTY

Y89 VCO zanunsaingnslunisudneuyadasersaessialan lne VCO w11 20-100 dadiniu/

i)

addns aunsnvdneyuadaseyUileseanludlaiosay 34-83 FellUsedvan naniinisvineuya

daszAnilevilnipeay 19-62 aelanslu Figure 1

Table 1 Antioxidant activities and phenolic compound of virgin coconut oil

mg GAE/g extract ICso (Mmg/mL)
DPPH radical scavenging 0.56 * 0.01 78.16 £ 0.60
Superoxide radical scavenging 36.32 = 0.75 27.43 + 0.37
Total phenolic contents 14.79 £ 0.19 -

Data expressed as mean T standard deviation of triplicate measurements.

GAE expressed as mg gallic acid per gram of VCO
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Figure 1 Free radicals scavenging activity of virgin coconut oil against DPPH and superoxide

radicals
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nsfnwgrsdudaueulsduminduialalusiiua 5 vlla lewn MMP-1, MMP-2, MMP-3,

MMP-9 Lag MMP-13 wan1sdudaeulusiuninduialalusfiugves VCO wanslu Figure 2 ua
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Figure 2 Matrix-metalloproteinase inhibitory activity of the virgin coconut oil
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4 p9AALYE way 45 arwaldua [WuseeIal 45 YU WU A NAU harANNLIIeINIgIAg
ANNLAY LazTRa kTN TUASULUAIMEIN1TNAAB UAILAIFRYDINARAUTLUULSY (FouaduLdu 7
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2

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
4 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

HaN13UsEuANNInelavendndunTHsusTInIUIaNaul I dunsni1IuTans Tu
9181aIATIIUIY 20 AW NUNANGLALNAYIY DI18TENIN 30-50 T wudn 9 nn1susuiiiulaesy
YoIanin taui & Ndu Wevewdndue N13nTEeia N15BUERY ALty ANIwLeY Way

Aanuianelalagsi egluseduveuuInfisyeunnan aeandly Figure 3 oranainsiai1uis

¢ A

wolaredvonansiueigeiian wiriu 4.80 £ 0.41 luvagniianuianeladenstuingiidesian

u 9

WINAU 4.10 £ 0.79

Overall satisfaction
5

Greasiness of the

Colour
skin

Qil on the skin Odour

Softness of
Skin penetration
ointment

Spreadability

Figure 3 Volunteers’ satisfaction with the VCO ointment product
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wiesiivSunaiuedndianun 4.3¢ £ 0.09 mg GAE/ 100 N33 VOC wag 16.02 & 0.44 mg GAE/
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100 nu VOC sud1diu dauvsunaansuseneuiiuedniiliannnisAinunluasslifiviunm 14.79 £
0.19 mg GAE/ 1 n$u VOC #egenineaudingn visdlenaiiieanainingivuzning 35n1sana

A ) ada ol W
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Mode 3 Wi wagluwwin 100 Tadniu/Aadans fenunsavineyyadassyuesoanlanlifieiay
Az 93 Sﬁaa%aﬁuﬁmﬁmmiaﬁwmaLﬁa@"aLLazawﬁﬂUéwm%amwﬁN6] 5]

woulayd MMPs fianuduiusiunszuaunsdnau Inadudamuaunszuiunsdnay ns
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£

Faroulwsl MMPs simiinauaunalnnisdostunuies (barrer function) lalnlafinszdunis
gnLau (inflammatory cytokine) wagfanssuvesdlulail (chemokine activity) (Nissinen and
Kahari, 2014; Fingleton, 2017) guissnuioulealundndusialalusiuaes VCO i 1911910
auansansluduiu zn? leseuiitislunassujizerveseuluiuminduialalusfiua
denaliouledldaunsninnuliedgiaung denndesiunisfinyived Huang et al. (2011) 53y31
nsateaa1dn (ellagic acid) daduarslunguatsuseneuiiuedn anunsadudoules MvP-2
desninanuannsalunisufu zn? lessu uenainiinisnuiues Calabriso et al. (2016)
F1eUPEITNAUAUeANlALA NI UALANDIMTea (trans-resveratrol) NTUANTA (trans-piceid)
wAlasea (kaempferol) wagimaweiu (quercetin) Sgvstunissudinsrinuveseulest MMP-
2 uay MMP-9 datfuansusenauituedniinuluifunzninuiansinienduaiseangniluns
fudaouleiamindiusialalusiua

RngndTainmves VCO agulain fgvsiduansiueuyadase uavluasiueuleium

Snduialalusiwa Feiidneninlunisirluiuasusenau@antini (functional ingredient) 3¢
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