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denanium (coffee pulp; CP) WWunanasels (by-product) INYAFINNTINANT
wanEan U Sadumwvdodidelmanymmeiduandeutinuamiuiidunsauay
nduldfisUszasd dedulunisfnuiadediad P wuussuifuyasnduarsidandaily
\A309819198139A7 (cosmetic ingredient) Tnstinlafndien IfJunsansain (coffee
oulp extract; CPE) Amaudi fi5evasnananansaria (Geyield) 38.5% aniiforaniunusia
CPE fiuSunauilusansiu 45.12 + 1.08 mg GAE/ g extract wazdininaaslsatin (chlorogenic
acid) v 17.8 mg/kg ’Luahwuaamﬁﬁﬂmqméﬁ?j’amw&iaﬂ’ﬁﬁ']ua%aémz%qﬁwam'ams
yyaoielu 3 n1snaans wudn CPE fignididaoyya ABTS, oyya DPPH Lazoyya
Superoxide WU 61.24 + 3.78 mg TEAC/ g extract, 5.05 + 0.11 mg GAE/ g extract Whay
164.38 + 4.76 mg TEAC/ g extract ATUAIAU uanawnﬁﬁﬂé’v’fmwﬁLﬂiﬂzﬁqwéﬂﬁiﬁugq
ulsdlnlsfiuaiiluinisadradiedwaniu nuindidnissudueuledls 50% Anu
Wudu (1Cs) 125.21 + 4.90 mg/mL 31nN15NAAB9RINa133911 CPE luWaiundnsuldu
\A303d1919U7 5980 wagnaaeuaNilanelalueaainsdiuig 30 AU Nudn eanasiag
1nnin 80% Hmnuitewelalundndust wonaniudldimsmegeunisszmeiiend ey
elamudfiAnnisszaeifos dedu CPE Faidnenmluniaiu cosmetic ingredient Tu
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Title VALUE ADDED OF COFFEE PULP AS
COSMECEUTICAL PRODUCT

Author Miss Nitchima Boonyu

Degree Master of Science in Agricultural
Interdisciplinary

Advisory Committee Chairperson  Assistant Professor Dr. Doungporn

Amornlerdpison

ABSTRACT

Coffee pulp (CP) is a by-product from the industrial coffee production which
causes problems in enviromental management including acidic soil quality and
unpleasant odors. In this study, CP is processed to add value as a functional compound
in cosmetic ingredients, which are extracted with water as dark brown powder, coffee
pulp extract (CPE). The yield of CPE was 38.5% from dried CP. CPE contained a total
phenolic content of 45.12+1.08 mg GAE/g extract and chlorogenic acid of 17.8 mg/ks.
In the study of biological activity on antioxidant activity which possess an effect on
anti-aging in 3 experiments, it was found that CPE showed the scavenging ABTS, DPPH
and superoxide radicals of 61.24+3.78 mgTEAC/¢ extract, 5.05+0.11 mgGAE/g extract
and 164.38+4.76 mgTEAC/g extract, respectively. Furthermore, CPE evaluated the anti-
tyrosinase activity which played a role in melanin pigment formation. The CPE
exhibited IC5, or 50% enzyme inhibition at the concentration 125.21+4.90 mg/mL. From
the above experiments, CPE was developed in the cosmetic formulations and then
tested the satisfaction on 30 volunteers. The result showed that 80% of the volunteers
were satisfied with CP cosmetics. The analysis showed none irritation reaction in all
volunteers. Therefore, CPE has the potential to be a cosmetic ingredient in cosmetic

products.

Keywords :  Coffee pulp, Phenolic compound, Antioxidant, Tyrosinase, Cosmetic
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N1 (coffee) ufiniasughanidrAgredlanilosnndgndennuniuidudiuu

]

(%

wnuaglasuanuievagiunsvaty Madidunumlugdnuszaniuvesaulnedusgiunn
dosnnsuniunagdaalisinaniu nsvlinssildn Twanen1siindu uasdaeriou
Aaarmidnfanionadld iernudinisvesuslaaiuuiniuiaesiinnsgnniuiiia
1nu wieglsfimunszuaumautssunmurlugnamnssumakaaniuielildudanu
Fudausndeudssalifidmimdeisumamnanun Tasludruvesgnannnssunisnae
widanurhiundsnninisnamsddennuiiethadanuidwluandndueosuudi
JzivideiAweUdenniun (coffee husk) Saliunanassls (by-product) AflUSInannuLas
wuindudniidesaansldorn snieneliialymmeuauindouiiesaindinaulilis
Uszaed Tnenelundennuniesidniiaenst iWeranum (coffee pulp) agnely uslay
nslduselevinnidornanuniidumunienslaeiluiudunauveseimsdnd Tvide
wifn M Jufufidmsumns Ugnifiasiag (Rathinavelu and Graziosi, 2005) GsdslaifliAn
Usglombmaasegemansiviniingg

MNTEUMSITeNUT Wenanunilansurewiefifgvdtanin wu asUsvneuillu
A ANNDU wazunudu (Pandey et al., 2000; Ramirez-Martinez, 1988) Heonanuni
ansuszneuiludnvansin fiflqrslumsdueyyadasy Mevzaenudonvenyad uazds

fundiuigrevizeadale fsdianudululalunisldiduingiunsodiunanluiniesdions

q
[

Tngarsdrrgnuluilenanuinuiduaisusenevilludnvinnsanaslsdin (chlorogenic
acid) wugatisseuaz 42.2 BfiweBTu (epicatechin) Faduasddgyinuldlurdeiuazanle

ag/gedieTouaz 21.6 (de Sotillo and Hadley, 2002) uagdanunaulvlegiiiu (anthocyanin)

a

Muans@nliduns 179 wazudu Nlauandfduansdueyyadassfa (Murthy et al,
2012)
deandagugauliiuinaulaguaguninuazanueuungwy wnsesdoninuazil

UsgansnmIaneulandnisletinvesdnulutagdu dawalvssiansesdansinisasayiule



981959157 uenaniudrudiuluglaruinaulandniusiainsssued wesilumadoniia
AMTUFUILNA NaNNITNARUNSINNLALUSEAVEA MBI sanaLlanan 1w lunIs
Urgsiaiievzasfesshsaivayuusglovinsiasadmdonaniunuld udiunanly

d' ° = o, a 3y a & a
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1. wiugaailonaniuundndeiesesdons
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1. wisnansatnanibenanium
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uni 2

NUNIULBNENT

2.1 anudingafiuniun

o w

mMurluinduiinasvgianddyuedlanidesandmiuifsdesiuiinssdriuves
uywd Uszans 1 1u 4 veslanuilnanuidudsedr wagiinnnin 50 Usemedidsniunidu
Audndieeniiddnuasiuuliniunnntunnd shlisnanisdenundidivgdunngd was
11NN 70% voswandnlnesinvedanduniuraieiugensdin nundnegluana Coffea
Feanatisenouseviiafiddyfio Coffea arabica (Munes19f), C. canephora (nulls
asi) wae C liberica (MuBiwe3) Ssmundufivileglursdiferivagd wa deanssun
FUED LTU LU WAZARLAN G?J"’qﬁmi%’mé’uﬁumqwmﬁmulﬁﬁf (Murthy and Naidu,

2012b)

Kingdom: Plantae
Subkingdom: Tracheobionta
Division: Magnoliophyta
Class: Magnoliopsida
Subclass: Asteridae
Order: Rubiales
Family: Rubiaceae
Genus: Coffea
Uszalnaduussmanislulaniifinnsndaniundaivinduivasvgiaiiddy
(nw 2) msszvgnnmunludseinalvedousy 2 aeiugheiuglstan (Robusta) waviug
91379 (Arabica) Fanuniuslstaidenvgnuinuinunialivesusemalne Tasd
TATINTUALMNBIUYIMITITNTeg Tiimsdaaiunismnzdgnnuluussmelnonas
iugn uiasaneiuganslssmanmaaesUanlaun lasansaudidewaginiuiniwn
Uufigs Angtnumsmans uninerdodeduel misssuiauineasigmaismeauly

Useinalng sauigudiToinuavatadesind nsudvnisinens ndlainisusudsauay



ARERNaNeRugN wNNgauiuanmwindeuveslsemalneauldaneiugifuasmunzay

]

Tun1siizdan Tnenwiiuglsvadivanuinilududuasisesainiugensndni waedl
lastuloy 2n=22 fdnwauznsaiulngnite1sdni dlulvgddenduldidudu nuniugls
v v o 1% a [ ¥ a ! a A & !

Uamtuaglvinandniudaniwnsesay 20 venandalanuszivunamediionunuinnid

o510 nuiuditemihuvinduniwineisoniunldusagy (nsudaaiunisinens,
2557)

mbe : dwdu

e A R

1. us1da 3.270 2.952 3.456 3.432 3.258 1.44 2.964
2. saua 1.165 1.560 1.590 1.790 1.644 8.61 1.758
3. Taduie 0512 0.459 0.596 0.725 0.798 14.39 0.804
4. 3ulatigs 0560 0.498 0.630 0.570 0.528 0.17 0.636
5. wslaly 0.368 0.379 0.390 0.381 0.389 1.17 0.390
6. gOuATH 0.239 0.336 0.284 0.264 0.300 2.16 0.354
7. dudy 0.302 0.314 0.318 0.305 0.326 1.25 0318
8. giumn 0.193 0.185 0.216 0.231 0.213 4.28 0.228
9. Windln 0.240 0.258 0.279 0.237 0.198 -4.59 0.204
10. fwsnan 0.238 0.265 0.241 0.211 0.202 -5.41 0.199
11. ne 0.042 0.041 0.038 0.039 0.026 -9.60 0.031

12. 3y q 1.296 1.387 1.259 1.15 1.09 -5.14 1.121

7
s | sazs | a3 | 9297 | 9342

ALNEMG * Ussnoums

AN 2 HanannkNaslan

P37: danUUIBNTEIU NSUIBINNSNWAT (2559)

nunes I aduiiviosiunsnamiediduindnogluussmauauueningl
aslulzudu Tetraploid (2n=44) fnenauysaling nurlaneiuge1s1iiuinnda 90% i
MNMIRANSLes ansneenaenuazinualdidienty 3-4 9 dnuueddudunuuiaidng
asaflmnugelszana 5 wes dnvazvesluiugUlaviela (Rhomboildal w58 Rhomboid) i
yuaneUszan 5-7 wuRwesguluueniasdu Uanegluuvay Baluduouifdendy
TngUnaluaeiifidemaeniadlaifinandslu ndunoniduniviededu sUsandiean fndu

veuameuzdUl warluanneiiiamgiiasnnasyilineninunfnasigazliauysal ua

9

Yo uvlaidsusnna wionauwmileuly (Oval-elliptic) Wasnuaziiloauvieiuuén

Y

wialinnelu nageuiidideniiognaziiduns unady viedwdes dnvazvemadzUsznaume

3 dhufeduiduddon (husk) duiduioungdngdes (pulp) wazdruidunzaniuiuan



(parchment skin) Ingundnanuiensidmanunsafuifelaluiiaieutueneu-nuanius
fefuagiunnugsihnmamizdgn @um wiywd, uUd; guditounsfinevsuiias, 2553)
%ﬂiuqmawwﬂsiuﬂizmumimammLqu?uLwiazi’uﬁé’mﬂﬂﬁmamﬂigmm 11,764 iy denalv
widawmumienenisinuasdeiiuinnit 80% vesUTunuiaaausznaufeFennum e
NAN LN LLasﬁwLﬁaﬁ?ﬁqLfJummaﬁv‘iﬂﬁﬁmﬂ@mmaﬁmﬁqmmé’au (Cubero-Abarca et al,
2014)

2.2 YaNANIANNNTZUIUNSHAANTWN

Tugmamnssunwituazdinszuaunswanuaanundsazdesiteuanniurosnuy

PnranlaenisdniemanuifanuaAnassudulenidenuasvindendavieiudn
a <@ :.’I = ! A | b4
28N NFTUIUNTHARWAANLWTUTRY 2 Wuufe Luuen (wet process) kaglhuULIA (dry
= ] a & ] O A av Yy g =

process) MElUIZIINNNVBINTZTUIUNTHAMNAANILINNG 2 wuUl FnlauNfevednge
#9199 Mlulgnidrdgussanainnssunisndnniui eg1elsiaiuasaniafiaain
nszuaunsnannuniainisaunluldusslesdaslile (Murthy and Naidu, 2012a) 910

a v 1 A ‘: a =) 14 1 d’lj
FIBUITYN UV NGO NIDINNTZUIUNITHANN LN %8 by-products Tawn Lilawaniumn
%39 coffee pulp (CP), tUdann1un 3o coffee husk (CH), coffee parchment husk (PH),

a Ve

silver skin (SS) wag spent waste (SW) Hgnsn1adinmlunisiueuyadasens Feiganw

Y

a

Tael435 DPPH (01w 3) wanainfidediansusenauiusdannaavie Wy waulnltaeniy
(Anthocyanin) A Ludu (Caffeine) nsapaslsdfin (Chlorogenic acid) Wussrusznoullumu

(Pandey et al., 2000; Ramirez-Martinez, 1988)

125 -

m100
€ 100 |B200
= @500 Tk
:" g
8 e % 3
€ pusss: 3
S 507 B
2 |
= 251 : =
c
£ %

0 L & T T 2 1

coffee cherry silver spent BHA

pulp husk skin waste

Concentration (ppm)
AN 3 QYBNTINURULABATEYDLAMNTDIINDNAMNTTUNWWLALTS DPPH

fian: Murthy and Naidu (2012a)



2.3 Wanan1un

dy I 1 dy =3 v 3

Wanan kWU ua I uUsENaUYaINan Iwi IAgLNaNANILNANIED9 NUINATUNAN
(mesocarp) %ﬂuqmammiumsmémmz‘%mmuﬂwé’amﬂﬁmﬁﬂzmwmﬁaﬂmumﬁaﬁwmﬁm
Aeulugndaduniunualazimaswmeuaduaanniwil (coffee husk) Ineneluiuden
Atz ddrunsenIn Wenan1w (11w 4 and AW 5)

dy gj I =1 Qy 1 d' % 1 a

Wonan WUzt ure a0 e 819w A NLANISE NI NNV BINTEUIUNISHAR N L
warazdiuminuiie (dry weight) Sesay 29 vesranulusazna lnailionaniundazlaunain
NIzUIUNITHAANILI (coffee processing) kazn1suannILNUTLIM 2 fu axldillananium

USuna 1 o FeruinduvesvdenenduSunaumeaia (Murthy and Naidu, 2012a)

AW 4 Wienuaziionaniuil (coffee husk and pulp)

Skin

£

Parchment

Mucilage Silverskin

AN 5 druUsenauradniwi

fisn; Esquivel and Jiménez (2012)



2.4 Usglgvilvaslananiunsanisun eia

& =~ A a £ =~ i a a a
LuE)Name\lmmiVIM]VIﬁV]NGU’JﬂWW IUﬂa‘Nm@Qﬂqiﬂigﬂ@Uwu@aﬂﬂ@ ANNDU LAY

uwnuily (Pandey et al., 2000; Ramirez-Martinez, 1988) Laxan unWiasusznauiusdn

'
v a

nanewianingnslunisinueyyadase MeveasaUEeNvewYad wagdluniunyisungs

v A

Al Fsflenudululalunisldduingivnsediunanluniasdions lnvansddginuluile

<

¥

nanrinuluansuszneuiiuednaiiansnraslsitn (chlorogenic acid) wuasiieiosay 42.2
5UABIU (epicatechin) Fuduasddyinulilurndeuazaloeggefeiosas 21.6 (de
Sotillo and Hadley, 2012) wazdsnusaulvlgeniu (anthocyanin) Fduansdaliaun wdms
waztitu AlnuautRduarsiusyyadassdid (Murthy and Naidu, 2012a)

2.4.1 nsanaalsadln

nsnAaelsddn (Chlorogenic acid) Feilaseasienenin 6 Luarsusenou
fiuedn nqunsnduunfin (cinnamic acid) wuantuwaaniun Sguadanmlunissueyya

dasy (Antioxidant) AUNITBNLEU (Anti-inflammatory) (Farah et al., 2008) %ﬂﬂhsﬂuﬁm

' (%
= o

YBIN1TYARAULAEITULALTITEY (Wrinkle ua Fine lines) MAnTuiuNInte YU
AanssalvigauiuuaziTeulouiu wonanllderlieveasn1sid@ouan Iny oIl IMLI3IN

Lagkan (Photoaging) (Cha et al., 2014)

OH

.0
OH

0
OH
OH
AN 6 LAseas19ueenInAaslsILn

fan: Naegele (2016)

2.4.2 ANWdu

ANBY (Caffeine) Feiilassadrasanin 7 Wuarsusznavuiusdnnuuinlu

nuwnuazy Inenaluualvsinuandfinisen (pharmacological agent) fignsdinniid

a

Usglegisenalneiduasiuayyadase (Antioxidant) §eastievzaonisiingises (Wrinkle)

v v
=< v Aa v =

WarANULAEIEU (Fine lines) MAATUAURINTY wananntandudairguntesnisidouanin



Y8IR791N59@ UVB (Lu et al,, 2007) wagdegrgannisuinlann (Puffy eyes) lagnaae

(Amnuaikit et al,, 2011)

0 CH;
H3C\ N
N
@
07 "N N

CHj

AN 7 1A5985719999A L NDU

‘1'7im: Luo and Lane (2015)

2.4.3 waulnlweniy

waulnloenfiu (Anthocyanin) Fafilasadiaianin 8 Wuansuszneuiiued
angu Walued Wuasiifenldlugamnssudnauemisiaslidintuuaging (Konczak
and Zhang, 2004) fUsglevidefinlaedqniiiueyyadasy (Antioxidant) 928¥¥a0n73
Fouanmwesia Tnsausarzaonisiingases venaniuddelignilunisdunisdniay

(Anti-inflammatory) 8naae (Hwang et al., 2014)

R
Z ‘ OH
HO ~ N
AN 0R,
OH

A 8 Tassasnakaulnlaeniu

‘1’7im: Tavares et al. (2010)
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2.4.4 uwnuily
uwnuily (Tannins) Fsillassairasisnim 9 WuansUszneviuednfiflaseaiis
Fudou wusnluviuagniun fsadn Tgnsdanimlunisdueyyadase (Antioxidant) 3
Ustlomidefnlaetasszaenaiiniisesuasmaidonanmuesia uenanidaduasin
aunu (Astringent) BaevirliiAnnsuadavosiiodeiaraeinligyuaunszdu (Tighten

v o

pores) hazduinlvrnianszdunaneewed (Ashok and Upadhyaya, 2012)

O OH

HO OH
OH

2N 9 lAS9E319U89 Hydrolyzable tannins wag Condensed tannins

#i111: Ashok and Upadhyaya (2012)
2.5 BYYADHTE

ouyadasy (Free radicals) Aoansvideluianaiiiiosnon viselumanaiididnmsoudll
fig (Unpaired electron) wiovgunuiioznon (Wuluanailiiadosuaziaiiuieslly
Uffsreendindu duudnhliasugfsenaduuudiisengnlafuasianiwlusinie s
Tisenedinisvatsansdanmnditdu Wy nsndardse Wkl wazledu Taeujisen
sondndurilfimaduinduniegninansld dawalvisadidesnanmuaznoliAalsasingg
U v 1259 sy (Ames et al,, 1993)

funvesayyadasy flog 2 Ussiaw AeeuyadaseiAntunislusienie uaveyya
dasrilAnnndsnndonneuen

adasgiintunglusnanie iinnnsvinuvesssuugiauiuluienieninisada

—_

. DUy
1Y
9

auyadassuNLiadediudelsn Lainnnseuiunsuaueaguluseneg

2. ayyadasEMiinndnnfeunIguen Wi danznieInakardludouiiuiiueinie

Y
= =

A15LANTINNIENSANTLINIINTINEAT ARNANDIMNTUALESLANLASTEYIRDIMTIINDETAUY

A&
ya astanUuliounnge



11

a

2.6 §13A1UBYLADHTY

sl figuds deduninAnuifsereendindurieansnauauiasSud
ouyadasrliliAnnsiaiswaduaresdusznevvonsadiuiionit ansiueuyadass
(Antioxidant) (21w 10) Iagszuunisetueendnduressisniewiseamdu 2 naulugde
ngu fideosfunisiine yuadaszlaun glutathione, peroxide, catalase, peroxidase,
cytochrome C peroxidase, enzyme, selenium, zinc, copper LLasﬂEjmmiﬁmaaﬂ%mﬁuﬁ
ﬁﬂ’]iﬁ’]ﬁ’]&lﬂﬁﬁ%&ﬂ@ﬂi‘& l@wA vitamin C, vitamin D, beta carotene, albumin, bilirubin,
uric acid, ubiquinone, sulfhydryl group waznsnaziilu iamﬁgﬂ cysteine ﬁﬁagﬂuiﬂiau
uanniudidsdiansusenevituednifiuansduuaseneendindu sanfvansusznoundy
waluesddaduaandulng vetlansduegadaseiindnunidiviansiduamsduaei

LAYANSIINSTIUVIA (Baskin and Salem, 1997; Basu et al., 1999; A151A8SH, 2546)

| Antioxidants |
Enzymatic Antioxidants Non-enzymatic Antioxidants
Primary Enzymes Minerals o o Vitamins
SOD, catalase, Zinc, Selenium h "1 Vitamin A, Vitamin C
elutathione peroxidase Vitamin E, Vitamin K
Carotenoids ™ -
P-carotene, lycopene, Organosulfur compound
Secondary Enzymes lutein, zeaxathine allium, allyl sulfide, indoles
glutathione reductase, ¢
glucose 6-phosphate
dehydrogenase Low Molecular weight - o Antioxidant cofactors
Antioxidants N g Coenzyme Qo
glutathione, uric acid
Polyphenols  —

Flavonoids | Phenolic acid

* * * Hydroxy-
Flavonols Flavanols Flavanones —® cinnamic acids
qureetin, catechin hesperitin h.l‘lllllt. )
k;iunmj'umi FGCG p-Coumaric

Y Y v
Isoflavanoids Anthocyanidines Flavones ll,\'drtrx.\« )
genistein cyanidin, chrysin — hq.-ll.ﬂ'llc _autls
pelagonidin gallic acid,
ellagic acid

AN 10 FilAvesEIAUeULADATY

fan: Thumsongmuang (2010)
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2.7 @1sUsenauiuadn

a15Uszneufiuedn (phenolic compounds) 1uansusznauiinuiialulufiveia
#19°) LLavﬁmmsJmﬂ'ué?faﬁé’ﬂwmvmaaamﬂmm%amamﬁﬁmﬂﬁmﬁ’u Tagansnagulngfinuay
Juansuszneunalauess wenaniideiiansusyneviing ue] Wy unuilu waznIndluedn
udu miﬂizﬂau?\luaaﬂﬁwﬂuﬁﬂ@sﬁavLiJL"f]ua’liﬁum%ﬁmqmﬂmqaiwmqmm‘qu
wineslsun@n (aromatic ring) A§ WU hydroxyl group éguwiwﬁw%amﬂﬂdmﬁw;ﬂu
Lutana ‘171’5&f‘ﬁmqa%ﬁqﬁugmmaamwwﬂau?\luaémﬁﬂmﬂmiiau&hﬁ’umaﬂmaqaﬁmmia
avaneiild Tnelassadrsfiuguvesansuseneviavegluguvasansusznou elycosides @9
Arannissaufaturesiimadoud 1 luanaduldfunglensenda (OH-group) viail

<

ansusznevitueanlaevlutuasdnay UAluansaueyyadase a1unsavimunilunig

q

Frusyyadase peroxyl Fuduoyyaiiddey uenaniudransusznoufiuedndsauisn
Josfumuimiamieanisiiauiiseneendindy ImsmmiLﬂaaua%aéaizmﬁmuh
UfAsemuliiluansndanuades sivbiaunsadesiunisineyyadassld wenainiun

ansusnaviluednursriindavuminnidudinniuleseuvedansgly (chelating agent ) ans

a a

vevdadudinlilalasiou naenaunisiidneandinuiegluguiilidanisujisen

[y a

ansUszneuiiuedniadieliinduamsinueyyadassid Anyvlianils (Teyayrdnuel, 2557; Sty
Yun, 2544)

2.8 vouladinls@iua

devihuihnundesiivesuywdnndaindeuduy nwaanldliinn1suiuiag

a ] & a 2 o a . . % & o a °
w3olud (sunbum) AReUSHIAdEINaITEY (melanin pigment) Fadadiuaiiuagyin

o

mihfigadusad UV anuasuanienld faushssuuanstugnssuenafidiuifetesiunszuiu

\ARARARNL Lwiﬂ%mWLﬁmﬁLumﬁuﬁﬂizmaaa'muﬁmﬁ’wxﬁﬂ%mmhjL.vhﬁ’u nNa1IAD

@ 4 aa 1 = IS

USnamesimlafidsieduandutesasiidineeu duvsnaidifidsiaduarduuinasd

[
v v 1 [

R ulnganiyeg1edausnainndeiinsduiatvnananussasesainlmiinainuly

aiauevesdi Tuvee1afith (melasma) AeaAN (dark spot) annse (fleckles) Usng)

Re

Ju AafivlnAnnszuumsaiadedvesionideronlallvlsiua (tyrosinase) Fazluise

Uffse1eendiatuveslnlsdu (tyrosine) Tinaneidu Dopaquinone n§antuaz

aa

{] A3 polymerization EJﬂMﬁ’]EJGUuGlEJULﬂ@LU‘NLM@ﬁN’J 3 ¥in Wﬂllﬂa‘lﬂ‘ﬂl,l,ﬁﬂ\‘iﬂﬂ

&

5»

A 11 fedl
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1. gianfiu (Eumelanin) WWudaduiniauasdan Januludiidinansiumaniiede

2. Wlawarfiu (Pheomelanin) Wuidedudssuazdnas nuluaunivLazAUNTuyELa

<

3. Wwanfiuway (Mixed-melanins) Wulsinanivegwatduvasilowadunauiy

Y

[

(Chang, 2009; Kim and Uyama, 2005; feyay1dnwed, 2557; funs, 2551)
Tudsanuyudtuiounsiaidounnnidindunseganlawaz azaraniniy

wenanil MenRmtvesywdinisairadedvesiaunnnitunfvandiiuindulsavia

U

wilsfidnduseasnwuazaruaunisindia Tneagldansninalnlunisdudsgrsveienls
InlsFwa Fadusnislunisasradedwaiiiu vinlvnisudad adwarduluinmianas Tu

Jagduiimsiasuminuaulagn1svdnanInseni syl vlae dnge dueiniesdioniigng

'
a

V13977 anluansiadvazayulnsuinunglidenld idieangamisdiuagrinliiouag

[ [

nseasta (Nuandneal, 2557)

A

Tyrosinase Tyrasinase
{Monophenolase) (Diphenolasa)
m L s S
NH, O'?\/J H; Gluja‘thrune :—H;:ID/\r
Tyrosine L-DOPA Dopaquinone i =

C f sle IF'E {
\_¥ O0H
HO. % 0. : Cysteinyldopa
[ ) === 1 = -
HO' ] \N COOH “GCOOH ! H
H i

DHI t}apacnmme Leukodopachrome P Hoo ' COOH |
H vaos'nﬁ Tautomerase| I E 1 :
i | H NH; 3
\} 1 2] 2 i
i O::dasa i | !
¢ il i | I
| £ i 1.4-Benzothiannylalaning |
Q & N'J HO & 4] C ODH & AFDOH : H ek : |
{ H H o

; Indole-5 6-quinone DHICA Indole-5 E—qulnc\ne- i

[ carbaxylic acid

- | Pheomelanin
e —— ‘_,_'—-—’
* [ Mixed-melanins

k4 @ = a
2 11 nalnnsasnadediuaniiy

#i111: Kirn and Uyama (2005)
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2.9 L1ATB9E1819

d{l o ! v wa d‘ o !
LATBIED1Y MNUNIATT 4 WYRNITETNVUUALATDNETDIN W.A. 2558 1U18AINUIN

'
2 =

1. Togiafananedmsulin @ win 15 viu veen 1d ou wsenseinaie3sdula fudiu

q

ABUBNTBITINEUYEY waglimuieaiusiuiensidiuiiuwazigoyludesuin Tned

(Y]

I3 4{' A Ql' v Ql' =l Ly QI
INOUIZEALNDAUELDIN ANEIBIIN UTDLURBULUENBUENUTING UTDTEIUNAUNIY

q

viseunUesguadiusineg Wi Wegluanmi uasmiunasavianIeslseiiusingg dmsuilanieg

wilisufundosusziunazinsosussiduiugunsalneusnsianie

2. Soasavanedmsuldidudiunanlunisudnesosdiondlagianiy 1#15e

q
3 fngdunimuunlaengnsznsiduiniosdiang

9

2.10 3ULUUYBILATDIHID

\AsdeeREgnAnI U FULUUANANUMIN ANYRIUAREN AR T LU LUy

! o
CY < o v

Biadu (emulsion) FaLwugu ( suspension) WUU @Yl ( paste) %30 W3 (powder) F93IN3

WUURNSSALTS (compressed powder) 5317 wuuieila ( solution) nanfe 1A389E18197

a a

Toundalugduvuiienla wazdiaduife wyun lusduvuvesaiunaszlonldndn

'
| a a

LASBIANDNNAITAVUY @IULATDIAIBIIAN WAL uswamﬁlugmwumﬁmﬁq TAgNUI

o
a v a

msesdiondiulngazgnudneenuiluguuuuvesdiadudeliniddaduiuds (a3n) uay

difatuman (adu) anvmping q fgmamnssunsuanadosdendenldsuuuvvesdiaduly
A1sKAmASesEen el gULLUU@ﬁa%’u AN1900528MAAUULEUNY VU LAz
Ravils aansaldasiierangluiuaransiiazaneluingu Tugasieriul Fyuuuudiiadud
AINAIRIANIINAR AT UTELAN aqueous el w3e anhydrous cream waziilow1uIn

o

Avtisagyiliilen wagyihlismemseansdAndudigiinislangtiu wenainiliniesdiens

)

[ [ ¢

MusUhuUdTatuddildnuuzYaInan i na a1891u Uald llwussnusind@atnay

Y

RIUIBNAIY (RUNS, 2536)

D.

2.11 NARAUNTITUYIA
lutagduguslaaavanelalvanudfgyuazaulalunisquaguaimvesauiesunn
897U InguluuslnAndndugiang 9 AN19INeIINYIR 19U HARAMSE SIS 9111T ©1

Snwlsasiumiandndnsiaiosdon warnisidmansvesunndnindon Mduglityayinuds
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AR AUIsIINMALANANSINWAEISTINMRAD NTIY dT LavaIngAuUnSEd wadn
WiatansUsENeuMUAiuTans vieNsendt anskandueisssuyd inldusslevdniuniny

Uszaan

¢al o

HARAINTITUYIRTNA8UTELAN 9191 NERAMTNTILUNAulATIasI9vesluLang

[ [

HANAUITNITIUNANUNITORNGNS NEASUNNTIMUNAILOUNTUIT AN kA NEA AU NTIRUN

adada

M LATIERLUSTTUIF (Yuilnn, 2558)

2.12 HANNUNVLADANUWA

£%
= o

fawianuwnazidudesssunivesysdnnay winliiglaisesnisiidsilifndu
AULDY LAglanI1 g 198aNnan3Nmaty AURAtUITdeg 2 WUy Ao ANULNTIRATUAY

Y

P 1%
= U |

a A | ) A v oo ' A A Ao -4 A
5ITUYIR W30 wnmudy Weruisvyuaivsediedivgelu Aoty 30 Yl 1egan
waaT19N1e waakmts deuluiulifmviuasidulensaaiiau danaiusiuiansalaegls
e SuanUszdnsnimnisvinaukasntng Juibinovdsinsesdy anuguiutaeas vn
ANudangy vdausulivieda Handiunsasiaziinnnuneiuiisluiian AnuwAdntuy
9D mmLLfiriau*'isJL‘T]ummudﬁﬁ@mﬂLLaame%a%a'Bais nnsanw lutagdu
WUIBUYADATHANTUIINNTE VIS URATNIUT 9N BTULY ¥58013LRSUINUAILAAT
28N18UBNTNIY I1NBINITNTUYTENIU FIUNIUANIZAILY Javgnsnanidasinla
1A59a5190Al WagnthimeBan mvesastiluana wu ninlipddna ludu waslusauly
SNMEYNNTENUNTEIIRY Fallnalmgadiazilogaludius1e 9 999319018 gnvinany uay
Houan I e San nLasiluimsnss nnnanndsiindiaziinalminoandmtunusiin

v I3 d! @ 1 Qlld LY ) Ya £ = 1 dy dl' v a" % =
Hawas Jadudniiludiu iliinilagydsanuguiuiieananminidesiunisgy de
d’lj &a LY 41' a a Q' t:l' a a a LY = | a v
ANNTUVBATASH TR FeNUTEAVEN MY FeilAnnuinfe Randsuinanudaeu R
wavtinTosty InsgavaalauLardaafugnatevseuUsanmly viliAniuisiassoy

YUAUU

o gj = o = a o ] 1 d‘ = % dll aa QAI 1

AeuIdinsAnuiduegrmainannagsaiieauislagiu e Isn1siasde
1 [y 1o [y £y 1 dy U Y a [ d' 1 d' @ v

graoAuLnnIudy wazwnneudy fsnarutesiuliminauuwndiign wihnsdululd lae
INISAUAIIAINENTTITUDIR WAEAINENTAUATIZYININAN FanUansNlvmuguusoi vl
A150719%15%5 03 AunaLnudiant o vsevnlUluRIndenusIsuR @rsusuanInLay
HuyFlisaSeu arsueuneanguauiviseasiueyyadasylngansiueyyadaseaiuisn

Josfunazazasniaiinufjizensandintuls lnetasiunisiia reactive oxygen species
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(ROS) Faluanmguein1siinn1ie oxidative stress Faduannguesnisidenan nvesivad

[y |

wazoezanee swluienulanguvesionily Wessthanswadundudunaulunisudn

a (% 6

HanfusIvzaRALLfN o Ballunumddgdduiainiswiesdrensdmsuiimdslulagiud
lagiinsiasaunldans nandueing n1sfnuvidiegragns wazinallalanizlunisniey

LAT09E919NU 9 TIUNIUTHTUAMN YD INGN U UUAIY (uNs, 2544)

2.13 WaAnAUNN1 AR

v
[y

aa 3 @ o Y A A =2 1 1 o =] & a |
ﬁN’JGUEJQJJH‘H‘EJ"USL‘U‘L!ﬁL‘?Jll‘i/ﬁ@ﬁ@@u%ua%ﬂUﬂ’]iﬂ’]EJVIEJWVI’NWHﬁqﬂiiﬂJ NIDLYBDUYIN LA

¥

wywddulngastuvunarysisaunasddingeuninnin mewgisladigfnuinas funn

WnsuazasduasIzng o NagvinlidnavnTuazihdivuaises Insasdansiziiant

finszdinalnlunisesngisdudanisadedialalidui Tuiaaiugnssuvesusazruivzaiuny

(%
a Y '

Tanalnlusenieyhauldausssunpnuiy Asuseds fadagluladnisudnndningiving
AalugUuwuuvesaTesdiond miuauliaddy waskdndamnd msuvdnin sauvieshwilee

IRANTINTAN15AS19ERININNIUNEVTARINTS e Talvnnnszasla wazalesny

¥ o0 = =

nsiasdueseianateuttlundadmivedndinas desddafanaaudilunig

I
[

A v o & aa a U aa as v =
VUINIDRNIUNTITATINNLUA N ‘zN%:uﬂalﬂiumi%ﬂamwmmﬁ IWLLﬂ Metanogenesm Ao

e

[

mMsianawadaadadia mssunudiduesien (Biosynthesis) Tesaiiy uasansisudu
Y9aNIU Anti-tyrosinase activity (Giaéf’mﬁaé’uégwﬁﬁ%waa oulwsl tyrosinase) Fadu
fansudnlunsdunseiding vinnsduds Phacosytosis w91 Melanocytic dendrite %3®
N5 AR intercellular edema siesunaun15dI6IL melanosome Tugs malpighian

AABAIUNITYIN melanosome NELTY ( oxidized from) lWasududane ( reduced form)

aaa

FeusngINsdwnlduniianfe Antityrosinase activity (N1ssiefuvsadudsuiseves
ouleyl tyrosinase ) Hules (uws, 2544)
Ussinnvesansdunsieinldlundndueivingin 0wy aisindsuaquansieniy

NAlNNITE519ART 15U ULEILAR LATANTOBNTLAWBS MANUI @NSTLANARA bINISYINLIRY

[

aa Q{I d‘ = .. . = 1 ¥
U1 LL@S”U‘\]@ﬁN’ﬂ‘L!i%EJ%L’Jﬁ’WlU’]‘LlVlZ‘jWFﬂQ Dipigmentating agent #138 arsredunalnlunis
k24 aa
ATWEN

'
v aa

AennaINIMaINIENslunIsHesun1sasdinlasuaulivuninignms 35013

(%
LYY aa

Aoditu niedudiufisenveteulesl tyrosinase Ineldansduds oulesl tyrosinase 1u

[

drunanlundndusnvinliiav11 §9138n97 skin whitening products NlainelwAnn1sane
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Yougadas i ndudrfy 9annsAnwddenudn nan ezwaida (Azelaic acid) o15yAu
(Arbutin) nsAlAIN (Kojic acid) uiusvesiniiug nsauandn (Lactic acid) nsalaluiade

(Linoleic acid) @1safina1nvezlan (Licorice extract) @1sannainnsiau (Mulberry) wagans

s
a

) - a A | A v O ¢ . v = v A va ° v
ANAANNYYUADU ) LWa']u@Jf]VlﬁﬁJ‘UENL@uVLGUiJ tyrosinase 1@ %ﬂﬂﬁ]ﬁguuulﬂwmimm’mﬂﬁw

[ o

gnaeskazmuivanlundndueininliionn Mdudssinmasosdions wie viewiiadu

a (% ¢

Usztangrinw Nellfimanduniunld asliunndguassdeilonielvlanauazUaansie

Y

figm (Rams, 2504)

av o4

2.14 9UeMNeva9nunIsiduslavdatntananIw

\Wewanwil (pulp) AevediduatnenavnssunkiinelviinauanUsnazdenay

a A

' ¢ o & a v P P o Yoo & a
wmdudululymuesdalindoufisulst FuaunigAnwIatgaunuINLoYoINan N
agdeusoumaanniuudalivssloritesludamdvd uasiivsunamnyilminludes
YIANY LANITNILNIAVDUNADTIAINA1ITLADWFUANYINYTILIULIN FITNTULLDNAN LN

wdnwhuawsiegenliinUsyloviiarasayambviunilonaniu siudsanldinely

1 a

o w = a v °o § v a & a A a a ¢
ﬂ’]iﬂ’]ﬁ]@ﬁﬂaflLﬁﬂluq@a"lﬂﬂiﬁmﬂquwaﬂﬂjﬂ V]']EL‘W"U']ﬂGUENLVT@@VNLUU%@QWN%@@WL%QW’]@U%S

a a = o

agwniasuiinisfnyinisuidenanun@uduirwnion1an1sinensunfneIdewas

Wawluiueneg fsll nsldiduomnamaunuansemslunisndnemnsdailageagniia 20%
wazlineliiAanadelunsidesguniibiauisaussudarldinelane 30% ogdlsiny
wuin Wenanundldiuyseneuvesansnnnduey delimangaudenisunluldluemis
&1 (Nunez et al,, 2015) Fefinasundlonaniunlulgusslosuauaus wu nsludena
o 19 ] ) & 1 = I
nundnuazuraudduiaaawnulunisinizugninnieg danuinianimigugnlu
yeuuaefisannunazasgiivlalasgesndineluladndlan Feunddeddnalunis
WigAulavateiou (Pandey et al., 2000) nsldilonantunlunisudmdudandn wuin

Julenusznoulumeaisermsaneg wies 1 Tu 5 duresansenisilaainfuainnisuan

]

¥990887 (Rathinavelu and Graziosi, 2005) aghalsAnuilenaniuiJunnaaiiinfifues
gadauazAsusuvesAudunid wazdauisaiuinwly 2-3 Ygduuunes (NUAez et al,,
2015; Pandey et al., 2000; Rathinavelu and Graziosi, 2005) Usna1AUTInUINEn151Y

Usglevdanniflenaniuiaiudugdn Tnediluindudedinim (Biogas) annisudnuazees

a a6

aangiflonanunlneadunsd Tuaniiglifennnea (anaerobic digestion) Tunswanfieiinu

q

(CHy) Tumsiundsnunawnugaduisasnluiinsredunndes esntivanuSuiames
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Wenanwnduluawsuainisifiauaniignivenisannsaanauimiiy wazidunisaing

auounsTeTiAlituuInalndiAes (Calzada et al, 1981; Thumsongmuang, 2010) uanaNil

gyaunsaiitdy (water waste) 9nnseuIunsaeanlglunsudniieviinedinwlaen

¢n8 (Tadesse and Adamu, 2017)

' ¥
o a o I

1NIILIUNITIFENNAMNT199UY F9lanus1891UNITITNU L DNAN LRI

[%
o = ‘d

Wundndueiiniosdions deiulusuidedisinisfnvignsdinmesailonaniunadl

(%
Y

Usglewisian1stigein Wnedwiannuasiiiuyarilundadoueiedesdons ielfiuyan

TudaAsugeans vanUsuaauii wazandgydwnaaulasnee
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< ad a o
Qﬂﬂ’imLLaZ’Jﬁﬂ’li’Jﬁlﬁl

3.1 aswndifildlunismaaes
3.1.1 Folin-Ciocalteu reagent (BDH Prolabo Chemicals; Pennsylvania, USA)
3.1.2 Sodium carbonate (BDH Prolabo Chemicals; Pennsylvania, USA)
3.1.3 Gallic acid (Sigma - Aldrich; St. Louis, USA)
3.1.4 2,2"-Azino-bis(3-ethylbenzothiazoline-6-sulfonic acid (ABTS) (Sigma —
Aldrich; St. Louis, USA)
3.1.5 6-hydroxy-2,5,7,8-tetramethylchroman-2-carboxylic acid (Trolox) (Sigma —
Aldrich; St. Louis, USA)
3.1.6 2,2-diphenyl-1-picrylhydrazyl (DPPH) (Sigma — Aldrich; St. Louis, USA)
3.1.7 Ubiquinone oxidoreductase (NADH) (Sigma — Aldrich; St. Louis, USA)
3.1.8 Nitroblue tetrazolium (NBT) (Sigma — Aldrich; St. Louis, USA)
3.1.9 Phenanazine methosulpate (PMS) (Sigma — Aldrich; St. Louis, USA)
3.1.10 L-3,4-dihydroxyphenylalanine (L-DOPA) (Sigma — Aldrich; St. Louis, USA)
3.1.11 Kojic acid (Sigma - Aldrich; St. Louis, USA)

3.1.12 Tyrosinase from mushroom (Sigma — Aldrich; St. Louis, USA

3.2 asadiitldlusFuiadesdons
3.2.1 Disodium Ethylenediaminetetraacetic acid
3.2.2 Glycerin
3.2.3 Butylene glycol
3.2.4 Acrylates/C10-30 Alkyl Acrylate Crosspolymer
3.2.5 Glycerin, Hydrogenated Lecithin, Hydroxypropyl Methylcellulose
Stearoxy Ether, Squalane, Sodium Methyl Stearoyl Taurate
3.2.6 Squalane



3.2.7 Cyclotetrasiloxane and Cyclopentasiloxane

3.2.8 Cetyl alcohol

3.2.9 Steryl alcohol

3.2.10 Sodium hydroxide

3.2.11 Caprylhydroxamic Acid and 1, 2-Hexanediol and Butylene Glycol
3.2.12 Polysorbate 20

3.2.13 Triethanolimine

3.2.14 Petrolatum

3.2.15 Phenyl Trimethicone

3.2.16 Butyrospermum Parkii (Shea) Butter

3.2.17 Cetyl Ethylhexanoate

3.2.18 Triethylhexanoin

3.2.19 Ceteareth-20

3.2.20 PEG-40 hydrogenated castor oil

3.2.21 Sorbitan Stearate

3.2.22 Tocopherol

3.2.23 Caprylhydroxamic Acid and Ethylhexylglycerin and Methylpropanediol

* ANSLANTIUIULASBIAID1991NUTIN TUSH (Muudew) 371n

3.3 Jangunsal
3.3.1 Unines
3.3.2 fousnans3.3.3 Tiunga-gasazangdnlulia (Micropipette)
3.3.4 lulpsUndiiu (Micropipette tips)
3.3.5 #a0ANNADY
3.3.6 N3¥A1¥NTBY Whatman No. 1
3.3.7 lulpswanailn 96 viau (96-microplate well)

32.3.8 Insqumans
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3.4 \A304ile
3.4.1 gpuanieu (Hot air oven)
3.4.2 \30e8u (Blender)
3.4.3 ¥aN509a13 (Buchner vacuum filter)
3.4.4 Lﬂ‘%'amél'mzmsLLU“LngumEﬂﬁqqgiyﬂmﬁ (Vacuum rotary evaporator)
3.4.5 \p3asiuiiwuuunionids (Freeze dryer)
3.4.6 Lﬂ%amul,w%a (Centrifuge)
3.4.7 \p3eanaNanTarany (Vortex mixer)
3.4.8 Lﬂ’%@ﬁ@ﬁ’mﬁ@mﬁuum (Spectrophotometer)
3.4.9 iinseuufiseruululasivan (Microplate reader)
3.4.10 wseainanudunsasia (oH meter)
3.4.11 1503393 (Colorimeter)

3.4.12 w3a9InANuUnin (Viscometer)

3.5 35015938
3.5.1 n1sanasidananin

Wanan1uwl (coffee pulp, CP) a1eugens inlasuninueuAs1nan
Usun Fadeanidl 919a Janiadealui Tnenisieseu CPE fstwazidunnail U1 CP lUaul
wisigamail 50°C ushlualiazideaiieldlunisainansdifgmenisauluinngamad
60°C WJunaUszanu 2 Filue wagsiniswenagnaulagtlidusiesiinniuisa 4,000 seU
| ~ A o g A v v v A ) °
Aowdl U 3 wiil dhansazaneuNlaluseine iuAssIeLn3a N ausEImMEa S UURYULAE N

T uien1835n15 freeze dry 1w CPE (coffee pulp extract; CPE) B luld@afnsu

LASBIENIDNY LAYANUIUSDYRTNANARAIANNNT

%yield = [mitinansatnfild (n3y) / ilonaniuuiia (n31)] x 100

3.5.2 NM3wATIERENTEIARYIN CPE

[ 1

ArAasigrUsutuansarnauiuaadanain CPE A1u35n15984

v 9

Hammerschmidt and Pratt (1978) laenaudisazaie Folin-Ciocalteu 1,000 lulasang
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arsazanslafisuasuaunu3uing 800 lulasdns way CPE fimnnududunnnsneiuly
Usinas 200 lulasans manlidnfunazdaiald 1 $9lus annduhluaauenaaud 765
unluins fMurnliuunguaissenauiiuednlaeifisusu sallic acid detmiln CPE
Usua 1 ndu mesresunailu gallic acid equivalents (GAE) / g extract)

AAsrgnUIununIaaaslsItdnlu CPE A1y High performance liquid
chromatography (HPLC; Agilent Technologies 1200 series) laa 14 mobile phase Wu
absolute methanol HPLC grade (815 A) Wa acetic acid 2% (815 B) Taeil condition Fall
i 9 urTiusnAe 12% a3 A Tuans B: fiaan 0-5 Wl Aanudadu 12-15% 20315 A luans B
(linear gradient); 381 5-15 unfl Aududy 15-30% vosans A Tuans B (linear gradient);
e 15-19 ufl eududu 30% @13 A Tuans B (isocratio); faan 19-27 undi anududu
30-50% @15 A luas B (linear gradient) Inedl flow rate 11U 0.5 mL/min Usuadnsa
aaelsatnyhnssaaiafiewenadu 280 wiluwas Wisuiflsufuatsunsgiunsnnasls
atn

*HPLC d9dimsngviiguduinisineraiansuazinalulad angineaians

a (% IS 1
UNINY LT (AIN-1%.)

3.5.3 MsANYIgNSTNINYB9 CPE

3.5.3.1 wmaaqu‘éﬁma%a%mﬂm81%3‘% ABTS radical scavenging (Re et
al, 1999) Tneip3on CPE finududuunnaiefudsuing 200 lulasans aslunasavnass
Wa d@15azany 2,2"-azino-bis (3-ethylbenzthiazoline-6-sulphonic acid) (ABTS) U3u1015
1,800 lulasdns nawlvidfulagld vortex mixer dafislifigamadiveaduiiat 6 und

ntuluinAmnsganauusasiinuennay 734 uiluwns 19 trolox Wuasuinsgu

3.5.3.2 nadaugsn1sinuayyadaselagldis DPPH radical scavenging
MIUTBN15V8 Mensor et al. (2001) Ineifiu CPE USu1ns 400 lulasdns aslunaenvnass
wanAuansazane 2,2-diphenyl-1-picrylhydrazyl (DPPH) U3u1as 2,000 lulasans waulmian
fu wagdaiisliluidinflgamgiviondunar 20 wiit ndnduiluiadnsganiuuas

ALETIAAY 517 Wilwuns 14 methanol Wushmuauwasly gallic acid Wuansunsgu
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353.3adsugninisfiusyyadsaszlaeldis superoxide radical
scavenging M135n1584 Nishikimi et al. (1972) lagitfin CPE Usunns 100 lulasans asly
NaoANARDINALNUAITAYANY nitroblue tetrazolium (NBT) Usuas 1,000 lulasdns waw
a191 I uRINA18@158¥ a8 ubiquinone oxidoreductase (NADH) US11%5 1,000
lulasans wazensazane phenazine methosulphate (PMS) U3anms 100 lulasans daiield
Tugamanfiveaduna 10 w1 vismnduiluiadnisganduuasiianueniadu 560 wilu

w3 Tagld gallic acid Wuasunsgu

lnguszdnsamlunisudneuyadaseanusamuInmAIAENg

% inhibition = [(Abscontrol — Abssample) / Abscontrol] x 100

353.4 nrsnaasugnsdiuieulesiinlsdiuadie3s dopachrome vos
Sritularak et al. (1998) vinnsnadoulu 96 well plate lagld L-3,4-dihydroxyphenylalanine
(L-DOPA) \Ju substrate L9383 Tyrosinase solution ag L-DOPA 200 U/mL @78 20 mM
phosphate buffer (pH 6.8) L#iu CPE wag Tyrosinase solution aslu 96 well plate LaTHg
fslifgumaiveadiunat 10 unf wdsnifuiu L-DOPA (11313 1) waulsidniu Sadins
aAnduuasinueniadu 492 uilumms ufidaeieies microplate reader 9Nt

a

amnd 37°C Wuran 20 w1 LAz INAINITAANAULAITIAINENIAGY 492 WNlWUATIUT

9
3 Y

° £ P a o . N & a a
Auugrsn1siueubsdlnlsdiua Ineld Kojic acid iluaisuinsgiu Uszansanlunig

futeu el InlsTLUaaILNTAMUIARIFNNTT

% inhibition = [(A-B)-(C-D) x 100] / (A-B)
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M1919 1 wansdrunanlunisnageulfisennisdusueuledinlsTiua

Reaction Phosphate DMSO  Sample Tyrosinase L-DOPA

buffer

A Control 140 pl 20 pl - 20 pl 20 pl
Blank 160 pl 20 pt - - 20 pl
control

C Test 140 pl - 20 pl 20 pl 20 pl
sample

D Blank 160 pl - 20 pl - 20 pl
sample

1mg A Ao Control; B A8 Blank control; C Ao Test sample waz D @A Blank sample

3.6 WIUULATWAIUIAISUNANNAIN CPE

3.6.1 ATNU398230 CPE

ih CPE lutmusiudueiosdonsihgaiy Tnsnmsisinsuaiufiddiunan
289 water phase Ao Disodium EDTA, Glycerin, Butylene glycol, Acrylates/C10-30 Alkyl
Acrylate Crosspolymer wag CPE ‘1?15\‘1‘5 oil phase Usgnaulumie Glycerin, Hydrogenated
Lecithin, Hydroxypropyl Methylcellulose Stearoxy Ether, Squalane, Sodium Methyl
Stearoyl Taurate, Squalene, Cyclotetrasiloxane and Cyclopentasiloxane, Cetyl alcohol,
Steryl alcohol N oil phase aslu water phase wagiiin Sodium hydroxide Weausu
pH ANty spactrastat PHL wanligniu FsannisasunUauesdnueaennanienIn

INFLALAUAIFIVDINAN AN

3.6.2 19Ut 39291 CPE
1h CPE Ui suduieiosdionsiigein Tnensssinsussuiiidiunas
Ao Disodium EDTA, Acrylates/C10-30 Alkyl Acrylate Crosspolymer, Butylene Glycol,
Polysorbate 20, Glycerin, Caprylhydroxamic Acid and 1, 2-Hexanediol and Butylene
Glycol uay CPE udamanlvidriu 91ntuin Triethanolimine o usu pH naulfidaiu

NTUINSURIULUAIUDIRN WL NINEAINIINELATAIUAIFIVINER N EU
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3.6.3 @ASUVANA

nasuazany  Petrolatum, Phenyl Trimethicone, Butyrospermum Parkii
(Shea) Butter, Cetyl alcohol, Stearyl alchol, Squalane, Cetyl Ethylhexanoate,
Triethylhexanoin, Ceteareth-20, PEG-40 hydrogenated castor oil, Sorbitan Stearate,
Tocopherol, Caprylhydroxamic Acid and Ethylhexylglycerin and Methylpropanediol 14

v o o a 1 Y ¥ o oa A
WY ndusiuiananiwius wag n1nnwil asly maulidniu Aansunisiasundas

YDIRNVULNINNYAININFLAL ANUAIFIVDINARN N

3.7 NAFIUANUAIAIVDINANN UIILATDIE1 9199 N UBNANLN

HanAueinIsdeeRsuUFIRIkas ST lUNAgauALAITI YR INE RS 9l
Tnensiiulingamaiivies gaumgll 4°C uazgamnll 45°C 1Wuan 90 Ju uaznAdoUAIINAS
v a o 4 1 ¥ 1Y < a a @ a g <)
MYeINAnS L UULSIlAgNSAdR UL UUTRUARUIEY Mgl 45°C uaggauunil 4°C 1Tu

& 6’5 o Y ! o % A v = (% A
a1 24 FAlug MKLA 6 59U YINA1TIAAY PH LagNIN1TINAINUNUANILLATBIINAITUAUA
(Viscometer) NASRNENYAENIINEA WAL NITHENTY

nadoUANNAIIvedansuTaRalaeRarisl igamaTiveadua 90 Fu vin1sin pH

NIITUIRNYULNNNIYA WAL NITHYNTU

3.8 nadouanuiselalusaainsrenansausiasesdiansonilionaniuw
naaouauianelalundn fausiasutngeia wiuthgei uavansudaia Tasuan

wuuasuauaufianelaliudetanainssiuiu 30 au rdnfasinsutissianaz et

Finauailunisuszdliulae azuuuiuseanidu 5 s¥aufe Auin = 5 @ = 4 Yrunaie =3 weld

a ) a

= 2 WAy MTUTUUTE = 1 nudnlleetanadnsiinisneasalda3uyngeiaain CPE & (Colour)

q

LY a

nau (Smell) iifovesnansast (Texture) leduiavewandngidoia (Feel on skin) AN
nilavesnansia (Greasy and Sticky) N1583LL78H1 (Absorbed into the skin) AX#anala
Tnesau (Overall satisfaction) mssinauladewionssmine (Buying decisions) @uansutn
Raflinausilunisuseiliulee azuuuuuseanidy 5 s¥auAe Auan = 57 = 4 Urunane =3
wold = 2 uar MsUFUUTe = 1 nuindeenanasinsiinismaasdddansuthseiinan CPE 4
(Colour) nau (Smell) Hevewansast (Texture) ioduiavawandasisoia (Feel on skin)
ANULNUBEVDINANA U (Greasy and Sticky) mwmju%umaaﬂmé’ﬂ% (Feel moisturizer)

Auenelalaesiu (Overall satisfaction) nssinduladieiiionnsdiniig (Buying decisions)
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3.9 nadaunsszAeianlaiusrandnsueiatasdransanilananiu
wisneaainsdnan 30 Au 87y 20-55 U mndadusiuInuideansaaeuvie
vinadivnyaulunisldndnsasiuiotaaiasuaziauiunls ukunadousyaeidios (Finn
chamber) #1U559918 ASIIF9AAIN CPE Wu1gefaain CPE wazansuininnnidona
nui waz sodium lauryl sulfate (SLS) anududu 1 wiv TnedunamAaiersinasiy
SEMI198INITUINLALBINTUALTBINAALLIAN (30 AT, 1, 24, 48 uay 72 Falud) udamn
ﬂ'%a?isﬁuaa PDII (Primary Dermal Irritation Index) 1A8919895¥AUAMNTEANYLABIRDRIAIN

(m1579 2)

A519 2 NI BUNTLAUANUSLANULADIADN?

PDII Level of skin irritation
<05 Non-irritating
0.5-2.0 Slightly irritating
2.1-5.0 Moderate irritating

>5 Severely irritating

ANSAATIZANIE DA

n1siaseideyanisadalae dnAiauwdsusiumaiien (one-way ANOVA) lu
N153ATILNAIUAIRIVBINEAT TN o AnwIAINITIUABULUAILAaEYAN1SNIAa DY tagld

WnsTeuisuves Tukey test NiszAuALTBNL 0.05 Tun1siansanddsdAgnieads

wioll Tngldlusunsudnsagy SPSS (Statistic Package for Social Science)

anuinlumsinnismaasazUfunns

1yiesuuRn1snandunsudnudinfnyinnzmalulagnisussauasnsnegnsni

UNINeReLUlY J9TIaLe gl

§ o o

2. USEN LOa.N.AWANE 9119
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NaN15798

4.1 nsanaLananIwn

AN 12 aNPULNINNIENNYBIaNsaNALLaNanw (CPE)

Wananiwnuia 100 nSuadale CPE windu 38.5 nSu visedndusesaznananans

anm (%yield) Wiy 38.5 + 0.89% dnwauvansanadunsuiadimady wanslunn 12

4.2 N3IAIILHEITAIAYIIN CPE

Ysunaluaansidnaznsnnaalsain

NANITILATIERATAIAYNUIT CPE HUSHIUHUANTINYINAY 45.12 + 1.08 mg

' v
a a = %

GAE/g extract Lazlilonsiainusununsanaslsitnduduasusenouiuednidfgluile
HaNNAIBLATES HPLC wudnanlasunlngngy (0w 13) nsaraslsdtindan retention time
WU 20.15 Wi wasllawSeuiiteudvansuinsgiunsanaslsdtnnundawsinnu 17.8

mg/kg
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753

- 20.148

25

257
-5
75+ |

20287

mAU -
754 &
5 &
25
0 -
254
52
-1.5 ‘

5 10 15 20 w.. E— 30 __ 35 __mi

AW 13 Tasanlnunsusaniusununsnaaslsdin
1ATUIIMINTUKAAIUTHIETTUIATFIUNIARAELIITEN (A) war USuiunsamaslsdtinlu CPE

®) IneadieLeses HPLC fiannueaau 280 nm

4.3 gN5YINTNVD9 CPE

4.3.1 gNaMIINUBYYADHTY

%

fVIEN1IAUBULA ABTS /1835 decolorization assay IngadenuaudRves

Ufnsensantudailvioyya ABTS NidWeUu1RuBwnsIvTalanaueInay 734 nm &
USunuanas 9Inn15MAaeIfakanslum1sne 3 wuan CPE 91A11uuTd 0.20 — 1.00 mg/mL
aunsadudeayya ABTS lagilan %inhibition gengawiniu 77.92 = 1.79% LileA1uia

USinauansitanuisadiueyyald 50% w3easantlawesnismaass (IC50) dawiiiu 0.59 +

0.01 mg/mL

gvidnseueyya DPPH azandunislilalasiauezneuunayya DPPH Fuiy

aa I3 s o al' =
auyaniilulasiaulussdusznau lngnanisnadeuaznsiaianisasudveteyyaly

a

ansazatganndurndudingdes nan1snaasInuI1 CPE Aaududuluvie 0.10 - 1.50

mg/mL a1u1sadueyya DPPH TasflAn %inhibition gafigniviniy 73.76 + 0.48% Lilo
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N91541A1 1C50 U89 CPE WagansuInIFIUNTARNAANNUINAINY 0.94 + 0.01 wag 0.01 +

0.00 mg/mL AUE1AU (1519 3)

QvisnsuBYLa superoxide yhmsvaaeulagenduansnadeuludiuoyya
superoxide TuUFATE 3R nFuves NBT Wnanewdu diformazan Sefididuanunsansiain
1Ffiaueinay 560 nm nan1snaaeunuin CPE avududulugag 3.00 - 15.00 me/mL
fiAn %inhibition geflanwindu 63.47 = 1.44% erSsulfioudszansamiuansuinggiu
nIALNAANAIAAILLATITN 3 WUIICPE Uaza1TUInIFIUNIARNAANTAT IC50 Wiy 9.53 +

0.11 wag 1.37 + 0.05 mg/mL AUaNY

M99 3 ANTATUBYYADATE YR TANALLaNAN Y

ABTS assay DPPH assay Superoxide assay
mg TEAC/g ICsg (mg GEAC/g ICso (mg GEAC/g ICso
extract (meg/mL) extract) (mg/mL) extract) (mg/mL)

CPE 6124 +378 059+001 505+011 094 +001 16438+476 953«0.11

Trolox - 0.04 + 0.00 - - - -

Gallic = g - 0.01 + 0.00 - 1.37 £ 0.05

4.3.2 guamsrueulasinlsdiua
NaN1INIARBINUTY CPE anansadudaeuludinlsdiuald Tnsussansam
dutunuaududuresasatalag CPE finrundudy 150 me/mL fiuszAnsnwasiian
Wiy 82.64 + 0.32 % Aawandlumisna 4 wudien IC50 ¥a9 CPE waza1suInsgIunsnlaan

HANNIAY 125.21 + 4.90 wag 0.20 + 0.05 mg/mL AUERU

AN579 4 Ansduduauleilnlstiuavesarsanatonaniwi

(mg) ICsx0 Kojic acid equivalent
(mg/mL) (mg/g extract)
CPE 125.21 +4.90 6.94+0.05
Kojic acid 0.20 = 0.05 -

Kojic acid used for standard
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4.4 NAIUIRISUNANN u9LAIe98191997n CPE

4.4.1 ATUUNTHD

(0w 14) Wersuyunazau In1snseanediala

@ (Colorimeter) 9LANIAIAIAITII 5

A1319 5 AdvesRsuUFIRIANansaiaLlonan 1

L* a* b*

Colour 48.02 + 0.32 1.66 £ 0.03 8.08 £0.13

4.4.2 \w3NU159R

21 15 w3uUngaiiaan CPE
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WipvinsiauisusuU1EiaIn CPE uwiaglimasundds iy (nw 15)
Wondnimaiyuuazauy 1n15n58183lan T pH Wiy 5.5 Fugsuunsadildaiuisaia
N153AAE (L* a* b¥) latllasanniiaiulussuasinlvuameaniuidaladaiusainen

L* (Lightness) g

4.4.3 #ASUTANI

AN 16 AASUTAR

(%

WeovihnsnaudsuaasudaRianilenaniunialaglaaasuniiduniatu
(0w 16) edudaiuuasiu wilanuveuveadonaniunluaznnniulidntios finns
NIzEAILAR JA1 pH Winu 4 Wevinsindmeln3esing (Colorimeter) AzuanIAIA

#1319 6

A1519 6 ANEVDIAASUTANIINASANALLBNANWN

Colour 6.27 + 0.06 217 +0.23 3.77 £0.06
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4.5 NAFDUANUAIAIVIINANN UINLATEIE19199NL U BNAN LN

4.5.1 ATNUIFIHD

HaYNISNAAaUAIINAIAIYBINER AN ASUUNTIH Taea1alin
g Uves aunnll 4°C wavgaungl 45°C 1 Juian 90 Tu wasNA@aUAIINAIFIVEY

nanfaueiLuusalagnsnedgeuLuuSeuaduiiu igaumall 45°C uazgamall 4°C WJuan 24

TS TINUA 6 TOU WaziINITIAAT pH ALLARIAIRINITIN 7

A1519 7 AUAIVRIATUUITINIAIN CPE

Viscosity Separation and
Conditions pH
(Pa.s) precipitation

Initial 55 9.12+0.13° X
RT (90 days) 5.5 9.19+0.09° X
4°C (90 days) B 9.08+0.04° X
45°C (90 days) 55 8.46+0.15° X
H/C (6 cycles) 5.5 9.08+0.23° X

RT: room temperature H/C: heating/cooling cycles X: not separation and precipitation

> Values with different superscript annotations show significantly different (p<0.05)

NANISYAABINUIT ANWAEN N8Nt UYDIATUALAL bUTIN15hen

[%
1Y

Fu lainunsivasuuUasvesdnau wagaAn pH @ua1nuniln (viscosity) wuin asuAulin

gaunnivies gaungil 4°C wazkuulse 6 sou linunmsasuwlasamnuniadlomeuiuiy

9 Y

'
a

Y & Yy o aa vl a op A i A = = & v
LIUAUVBDINTTILNY EJﬂL'Juﬂi@JV]Lﬂ‘UI']V]QﬂJ‘V]Q@J 45°C INUAIANUAUANNTSIURSULURIANUDY

TefANUNTLAaNaY NISNAFBUAINN AIFITDINANNUTILUULTY LTin1siasuwlad

4.5.2 93U 397
WoVIN1INAAUANUAIRIVBIHAAA LY TUUITIRT Tneanalid
aaun)iivios gl 4°C uazaaund 45°C 10utian 90 Ju uaznAdDUAIIUAIRITEY

NEnfTuuuslnen InageukuUauaduly Nioamgll 45°C wazaamall 4°C WWuan 24

L9 TINUA 6 TOU WazyinNITIAAT pH ALUAAIAIAINITIE 8
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A1579 8 AUAIIYBNLYIUUITININ CPE

Viscosity Separation and
Conditions pH
(Pa.s) precipitation

Initial 5.5 11.59+0.07° X
RT (90 days) 5.5 11.64+0.17° X
4°C (90 days) 55 11.76+0.13° X
45°C (90 days) 5.5 12.19+0.08° X
H/C (6 cycles) 5.5 11.77+0.09° X

RT: room temperature H/C: heating/cooling cycles X: not separation and precipitation

> values with different superscript annotations show significantly different (p<0.05)

NANTISNABDINUIN ANEULNIINIEAINIILUYBIsuALAY Tufinng
wontu ldnunisildeunlaswesdnau taza1 pH @uAInunRta (viscosity) WU LgSud
< val A v a o | ! ~ | A& oA
Nulingaumgivies gl 4°C waghuuls 6 5au ldnunisiasuudasaranuviladie
~ v v a v = % o a & PP a a = ! A~
WeuduTusuduresnisiu eniuesuiiulingumgll 45°C AnuAnIuniaiinis
Wasuwlasdntiaslasiimundaifiudu n1INaaauaAIl AIRITaINEASMILUULSS aTinng

WagukUad

4.5.3 #ATUTAR?
dothansudamalussiidlingumgivendunal 90 Tu wuinlidfinis

Y

Wavuklaswes @ nau wezlllodudavesndndud uazal pH (m1579 9)

M1519 9 ANUANFIVDIAASUTARN?

Conditions pH
Initial 4
RT (90 days) aq

RT: room temperature
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4.6 NadaUANUNINe lalus1d1alASHRNANNUILATEIE1D19RNLUBNAN LN

4.6.1 ATUUITIHD

Mnisnaaeualuienelalundndmaiasudngeaiiaain CPE laguwan
wuuaaunuaNie welaliunetaadassiuiu 30 au lngazuuulisoenidu 5 szaufe
fun =57 = 4 Uunana =3 neld = 2 uay AsUSUUTe = 1 nudndeoaadiasiinig
yaaosldaiuti5aiaain CPE & (Colour) ndu (Smell) iilovasnansiast (Texture) ilodura
YOINANTUIHOR (Feel on skin) Aumilnveandnsiae (Greasy and Sticky) N3Batngia
(Absorbed into the skin) Aufisnalalagsiu (Overall satisfaction) nsinauladeiiions
41mu1e (Buying decisions) lagnuinanuiienelalagsivedluinueis araradasuinnid

80% HANUNINDLAIUNARA U LARINARININ 17

Colour
4.40
430

Buying decisions 4.20 Smell

Overall satisfaction Texture

Absorbed into the skin Feel on skin

Greasy and Sticky

A 17 enitanelalueaadasdiuau 30 au 1nnsnaaedldasuUizalaan CPE

4.6.2 L1 w3UU159H7

Mnrsnageualnudianelalundndusiiwsuyigeiaein CPElaguan
wuvgeuauauianelaliuneraradasdiuan 30 au Tnsasuuuwiseandu 5 sziude
ANIN =58 = 4 Urunana =3 weld = 2 uaz mIsUTuUTe = 1 wuddleoanadasiinis

naeslilasuingeian CPE & (Colour) Ndu (Smell) Lilpvasnansiae (Texture) iaduia
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YOINANUINHON (Feel on skin) Arumilnveindngae (Greasy and Sticky) NM3BadgHy
(Absorbed into the skin) Aufiswelalagsiu (Overall satisfaction) n1sdnaulagoiions
dm1e (Buying decisions) lnaauiisnelalaesineglunueia lngeaadasuinnia 80%

IS =< a v (3 v
fanuianelalundniug uanswaninin 18

Colour
4.40

Buying decisions

Overall satisfaction Texture

Absorbed into the skin Feel on skin

Viscosity

A 18 anuianelaluaianadinsdiuiu 30 au nnsveaedldiwsuungeiin CPE

4.6.3 dASUTANA

Mnrsnageuauianelalundnduanansuyigeniain CPE laguan
wuvUgeUaNANAe welaliunetaadnssiuiu 30 au lneazuuuutseanidu 5 sedufe
fun =57 = 4 Uwnans =3 weld = 2 way MsUTUUTe = 1 wudndesranainsiinig
naaodldaniuthgaingn CPE & (Coloun) ndu (Smell) Lilovasndnsiast (Texture) (aduia
VOINANTUNABRY (Feel on skin) AIULUUBDLUDINERAMY (Greasy and Sticky) mwmju%u
voaRmaald (Feel moisturizer) muilanelalagsas (Overall satisfaction) n1sfndulade
l81198mune (Buying decisions) lagaruianelalagsivegluinueis Ingeiaiadng

171N 80% HAMUNINDLATUNAN TN LAAINARININ 19
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Colour
420

Buying decisions

Overall satisfaction Texture

Feel moisturizer Feel on skin

Greasy and Sticky

2N 19 ANuRanalaluea@a@insIIulIu 30 AU AINNSNAADITAASUTARD

4.7 NAFEBUNITIZA8LABIUBIAUVDINARN IR L DNAN TN

Patch test

& %

AN 20 USUAULIUNYINNITAGDU patch test

n1snadeunszaeifedesiuluenaradassiuau 30 au o1y 20-55 I Fae
WANe ATA159 wiNThgeEn wavaniudnin Tnensuususumaaey (Finn chamber)
U599 ARUUNSIENRIN CPE Ledutngeinan CPE wazansuinfnanionanun vuuImdy
WUUVRIRIANANAT (AN 20) LgNANITTEANELABINAIIINABNRKUIMUBDNNUIN NENSUI

ASNUNTINT U139 wazansudnia 1A PDI<0.5 fie lifeseaneidad Inedl 1% sodium



37

lauryl sulphate (SLS) 181 positive control Wu31 1% SLS A1 PDII>0.5 ABN155¥AIELABS

Bnag (M151910)

A1319 10 #an195¥A8LABY (The Primary Dermal Irritation Index (PDII) value and skin

irritation reaction)

Test substances PDII Classification of skin irritation

CPE cream 0.13 Non-irritating

CPE serum 0.19 Non-irritating

CPE scrub 0.05 Non-irritating

1% w/v SLS (positive) 0.80 Slightly irritating

DI water (negative) 0.00 Non-irritating
35UNANITIY

gnamnssesesdionsiinsiulnegseiilesarriniilagianiziaiosdiensan
sysumATivaeUsulnuialinss91dla (Bureer et al, 2016) anA0US1908 TLaRALLAYDS
Ra1ls (Plainfossé et al., 2018) LﬁaqmﬂQﬂuiuﬂmﬁ’uﬁumidlaﬁumﬂsﬁmamﬁmeﬁmﬂ
SS5URUINTLU miaaﬂqwémﬁa%aﬂﬂwaﬂﬂmamﬁmﬁﬁisum?\é’ﬂwudwﬁﬂiz%w%ﬂwwqﬂ,umﬁ
ﬂizqnm‘lﬂummﬂ%aﬁﬂmwgaLwﬁﬂmq (Ribeiro et al, 2015: Soto et al., 2015)fstiuilo

nan wnPnudnfvnandudunnndaduiagauiamienisinensisdanuiiaulalunig

[
o

nnldiduarsdaninlunmaasesdienineiy Tagvinnisadaienaniunadinaie

a Id

Wasandusivinazatemduiinssedanindouwasnaniassansazatgdunsanaiadu
UMY (Ptotka-Wasylka et al., 2017) 99nn15MAaBIWUI CPE JUSHNaNaNanUeansann

ADUY19g9 LAEATIINUANTOBNgNIN19TINMNGuaIsUTENoUT WO AN NI 189U

Uszaninmlunmisiueyyadasy dudueuludlvlstiva reaandua anawa Undesinain

N

all

337 Jusiu (Ribeiro et al,, 2015: Zillich et al, 2015) warfnsranunsanaslsdandadu

a a

~ aa a ] = = wa 1d v a
nsafuednvlaniefedldlumaniesdonuiiosniauaudilunisiluasinueyyadase
NUUTEANTNIN VAN ITUAVDIRINUS TI8AUAITONLAVTDIRINTS @101508U89n19195 ey
YDILUATILIY (Bessada et al., 2018; Naveed et al., 2018) Laza1u1306UEINTZTUIUNITATN

dindwaniuly B16 murine melanoma cells (Li et al, 2014) dwgwdlunisinueyyadase
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a a

WU CPE usgansnmlunisiluansiuenyadase Wesaneyyadassiluawanvi i

[%
a a

un W@euanIn 1in3a508 Wansduasizideduaiu duduanvnves nsz i luias
(Uwa, 2017) Tngtaniznisuivesiantaiinesdesiunisyiaieddou (extracellular matrix;
ECM) &eUsznaume Aeaa1iau danaduivivtniianuganguiniavia 3nnsvieueed

Laulenﬁlumju Matrix metalloproteinases (MMPs) LU Aaandlua Laglaalflue Hudu T

] [
a a =

gnnsdulaveyyadasziiinduneluwadlasionznguiifioondinudussiusznou (ROS)
(Mukherjee et al, 2011) uenandl CPE Fsilsvansamlunisiueuluilvlsdiuaisanis
ddglumsdaasgiuaiu Ssaztisuiuanminlinsydnslalundnfusiadesdionsing
A9l drunisfnuwgninsdinmuesdiuduvesniunnuiidiuudaves Coffea arabica
way Coffea canephora ﬁﬁwmiaﬁméfasﬁhﬁwazm&J§um%‘éﬁﬂ'ﬁz?m%mwiumiéhua%a
Basy uazoulewllnlsBiua (Kiattisin et al, 2016) dvwluvesniun Coffea arabica 713
afasoleusasnsaUszenAliiduaadanhiluedosdonsiianunsaiueyya ABTS,
DPPH waw lipid peroxidation (Kiattisin et al, 2019) fatiy CPE FeflnauantAlunisiduans
Banthilitensin s levmiiunvdionsmzasfouarusuanmiialsinszdla
wadusifuiduniesdorsiifldunanues CPE 3 ndnfasildun Asutigsin
i1 uazaniudain lnglivinamaaeurnuessesdndusilusiuuasioudinay
CPE Juraan 90 $u flannigenae wagnsnae kUL IEALauasUEY nuth dnuae
neneniaziailiuAsundas sncunisifusdedusiionngd 45°C Snsasundas

q Y

& v a o a a = ! o o a A oA X
LNUBDY IﬂﬂﬂiN‘UWE\TN’JNﬂ’NNV‘u@IaWaQ Iuajum@\‘]L%iNquﬂmﬂuﬂjquﬁu@LWNmu (1319 5)

Wesnwsuilonatiindudiulsznaunan satuiianatkiuluinagssmeaanuidiy vin

T sufianunilafintu JaddemsszitlimainuasunasiesuliNgamalias Tudiuves

a v

v v A A & A yua < A ' = Qll
ﬁﬂTUGUWN’JL@J@WQWQI’JWQ@U%J\&IV@QLUUL’J@'] 3 DU WU?WINNﬂWﬁLU@SULLUaQWq\?ﬂ'WEJﬂ’]WLLE’IS

U

\evaNandne waganran1sasaauianelalurandagiasuUn3eRATUUIIRY Wiy
U398 wazansulninfinay CPE Tuananaling wuiteranadasuinnil 80% danuiienela

Tundnsiaut wazduuildunisneusumenisaainingusinailedadmiing uenaniudmile

'
o a o o

NsnegeuNITsEAeLA ol HANAMIMATUUITIND WINUITIHD wazansudar wudd

q

A1 PDII<0.5 Ap lnaszaetdad ag1elsAnuudTetiduuddonsnAnaundundn s
\A303d1919UN59RTUAIN CP NlUsEAVEAW wardiiganuSunaianawnionanisinyms
d‘d < o nd{ 1 o o ¥ =l gj Y} 1aaa [ 1 I~ é 1y ¥
dudwusndendensidalivue 8nnsdlaiiBnsianisedratusussrudaiula

& Y a v Yo a 3 ' )
Idudgmnsiudanedenlitugeannssunisudaniuiduegrsnnlulagdu
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wannianddedazaniunsfnyiiuislunistudulssansamuenandamiasuun e

Ny CPE Tusnanasimsiiuiusaly
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dyunan1Innaas

\Weranunldnduimuwndeangaaimnssunungninundivyadilaeaindu
CPE NilansdAgyriiansnnaslsitndedneglunduansusznauiuednuazignstininlunig

a 1

fupyyadase Yiesvaonadenanimueiy vedaeiuenlvdinlsdwaduluaivnves

a a v =2 4

nafinfndidy Tadidnenmlunisianduasdorihiluniesusiaiosdiens lnedainf
Huiedosdions 3 wandmsife ATuU13a wiinigei uaraesudnin ftsandeusises
wazthysiluagnsyanda ddsldfinmamaaouaruieldlueaatasnuireiaading
wnni 80% Hnnufenelalundndost uenaniudlévinmaseunssemedondesdy
felimuifiAnnisseaeiies warnmsideusnamnazdieifiuyadiliuiidonanunuda &

HIanN13MIATaLrRaaINanavnsIuN LN Idmad it udsIndeudne

VDLEAUDLUY

a o 3 qy o 4 ca dy o = £~ a a 1
nuddgluaitlanunsaviliauysalg@ulalagvinn1sfinuignsdinimiiangy 1
gusnismuenladaoaadiua vinnisvegeulszansaiw (efficacy test) Tun1svzaaioves

NAn S ASRId99NaN CPE Tuenanadasiiuiulunsdnwiasasaly
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Abstract

Coffee pulp (Coffea arabica) is by-product from coffee processing in industry. It has been used
as compost and animal feed. This research aimed to add the value of coffee pulp as biological
compound due to the chlorogenic acid was obtained the main phenolic component in coffee pulp and
useful for cosmetic ingredient. Furthermore, the reports presented that chlorogenic acid is the
phenolic compound for anti-aging and brightening skin. Therefore, the coffee pulp was extracted with
distilled water and then the aqueous was evaluated the total phenolic content and antioxidant activity.
The coffee pulp extract was measured the total phenolic content (TPC) using the Folin-Ciocalteu
reagent method. Moreover, chlorogenic acid of coffee pulp extract was analyzed by HPLC technique.
Furthermore, its antioxidant activity was tested using ABTS radical scavenging assay. It was found
that yield of coffee pulp extract was 38.5%, TPC was 45.12+1.08 mgGAE/g of extract and also
chlorogenic acid was 17.8 mg/kg. Additionally, the extract displayed antioxidant activity 61.2443.78
mgTEAC/g of extract. The finding of this study suggests that phenolic content and its antioxidant
activity of coffee pulp extract which are benefit for skin. Consequently, the coffee pulp extract is
proper to formulate in cosmetic products.

Keywords: antioxidant activity, anti-tyrosinase activity, coffee pulp extract, cosmetic ingredient,
total phenolic content

INTRODUCTION

One of the most important consumed beverages in the world is coffee. It has been consuming
for decades. It is also the second largest traded commodity after crude oil [1]. Only two species;
Arabica (Coffea arabica) and Robusta (Coffea canephora) are produced to be the well-known coffee
beverage for the worldwide consumers [1]. Coffee is produced widely in 60 tropical and subtropical
countries [2].

For both consuming and producing countries, coffee is a considerable cash crop. Coffee is
cultivated in many countries in Asia such as India, Indonesia, Vietnam and Thailand. Each year, big
amount of Robusta coffee are produced in the South of Thailand, while small amount of Arabica
coffee are produced in the cooler highland areas of the North. Besides, grounded and roasted Arabica
are completely used in the country [3].

In coffee industry abundant waste or agricultural residues are produced during the processing
coffee, for example, coffee pulp and cherry husk which are considered to be residues or by-products
[4]. Amount of coffee by-products is one of the most extreme environmental pollution problems, and
therefore, there are some development attempts and researches to transform the residues, especially
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the coffee pulp for the value added products through biotechnological process which is also the waste
management and the reduction of coffee by-products [4, 5, 6].

For the waste utilization and the reduction of environmental pollution, the limited applications
of coffee pulp and husk have found to be used for animal feed, fertilizer, compost, mushroom
cultivation, etc. However, the methods of using were not very technically efficient, though the
quantity were available [S].

Nowadays, some efforts have been made to utilize coffee pulp extract for the development of
value addition in commercial that is important consideration for cosmetic products.

Coffee pulp contains many biological activity substances such as phenolic compounds,
caffeine and tannins [7]. There are many of phenolic compounds and chlorogenic acid, the important
phenolic compound in coffee pulp [8]. It is beneficial for skin.

Recently, the quality of cosmetic products plays the important role on many people’s daily
life because they care for their health and beauty and this causes the fast growing of cosmetic business
in the world. Most of people are interested in using the natural extract which is the best choice for the
quality of life.

The aim of this study was to determine total phenolic content and chlorogenic acid in coffee
pulp extract and also evaluate antioxidant activity on nourishing skin. Furthermore, the value-added
of coffee pulp as cosmetic ingredients is investigated.

MATERIALS AND METHODS
Sample Extraction

Coffee pulp (Coffea arabica) was obtained from Hillkoff Co., Ltd. Chiang Mai province.
Coffee pulp (Figure 1) was dried in hot air oven at 50°C for 24 h and grounded it in the blender into
powder. Then, we extracted the sample with distilled water at 60°C for 6 hours and then centrifuged
at 4,000 rpm for 3 minute and filtrated by using Whatman No.1. We then evaporated it by Vacuum
rotary evaporator and used freeze dryer to obtain the extract. The percentage of yield was finally
calculated.

Figure 1. coffee pulp

Determination of Total Phenolic Content

The total phenolic content in coffee pulp extract was determined according to the Folin-
Ciocalteu reagent assay [9]. Folin-Ciocalteu solution 1,000 ul was mixed with sodium carbonate 800
ul and 200 ul of coffee pulp extract in varying concentrations. The mixture was incubated for 1 hour
at room temperature. The absorbance at 765 nm was measured. The total phenolic content was
expressed as gallic acid equivalent (GAE) in milligrams per gram of dry coffee pulp extract.
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Determination of chlorogenic acid by high performance liquid chromatography (HPLC)

The chlorogenic acid in coffee pulp extract was determined by high performance liquid
chromatography (HPLC). Analysis was carried out with HPLC, mobile phase: solvent A (absolute
methanol, HPLC grade) and solvent B (2% acetic acid in aqueous solution). The HPLC condition was
initially at 9 min, 12% of solvent A in solvent B, then at 0-5 min, 12-15% of solvent A in solvent B
and then, at 5-15 min, 15-30% of solvent A in Solvent B and at 19-27 min, 30-50% of solvent A in
solvent B. The flow rate was 0.5 ml/min, wavelength 280 nm, sensitivity 0.16 AUFS. The injection
volume at 5 pl. chlorogenic acid was used as standard.

ABTS radical scavenging activity

Antioxidant activity was determined by ABTS radical scavenging assay [10]. The coffee pulp
extract 200 pl was prepared in varying concentrations, then adding ABTS radical solution of 1,800
ul. The mixture was incubated for 6 min. The absorbance at 765 nm was measured. ABTS radical
scavenging activity was expressed as trolox equivalent (TEAC) in milligrams per gram of dry coffee
pulp extract.

RESULTS AND DISCUSSION
Extraction of coffee pulp

The coffee pulp extract was dark brown color (Figure 2) and the yield percentage was 38.5%
In this study, coffee pulp was extracted with distilled water since it is environmentally friendly solvent
and we avoided using harmful organic solvents [11].

Figure 2. coffee pulp extract

Determination of Total Phenolic content and chlorogenic acid

The total phenolic content of coffee pulp was 45.12+1.08 mgGAE/g of extract. There are
many phenolic compounds in coffee pulp, and chlorogenic acid was the main phenolic component.
Chlorogenic acid is phenolic compounds formed by the esterification of cinnamic acids [8]. It was
widely used in cosmetic formulation due to the biological activity such as antioxidant activity, photo-
aging activity and anti-inflammatory activity [8].

The result obtained from HPLC analysis of chlorogenic acid was 17.8 mg/kg. Figure 3 shows
the HPLC chromatogram of chlorogenic acid standard and Figure 4 displays the HPLC chromatogram
of coffee pulp extract. This chromatogram shows the peak of chlorogenic acid compared with
chlorogenic acid standard in Figure 3.
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Figure 3. Chromatograms showing chlorogenié acid standard analy%ed with HPLC

mAU 2
753
5°
25-
o<
25
754

20.263

&

4,

g 5 10 15 20 25 0 35

Figure 4, Chromatograms showing chlorogenic acid in coffee pulp extract analyzed with HPLC

ABTS radical scavenging activity

Antioxidant can prevent oxidative stress that is the imbalance between the production of free
radical and antioxidative defense system in favor of free radicals [12]. Antioxidant can protect skin
from aging, photo-aging and photocarcinogenesis of skin [13]. The antioxidant activity of coffee pulp
extract was evaluated by ABTS radical scavenging assay. It was found that the extract showed
antioxidant activity 61.2443.78 mgTEAC/g of extract.

CONCLUSIONS

The coffee pulp extract provided total phenolic content and antioxidant activity. Chlorogenic
acid is main phenolic content in coffee pulp extract. The compound can prevent skin damage, anti-
aging and useful for cosmetic ingredient. The many reports found that chlorogenic acid is also anti-
inflammatory and anti-tyrosinase which can brighten the skin. The results of this study showed that
numerous waste or agricultural residues in coffee industry can be add value of coffee pulp to be
cosmetic ingredient. Moreover, further study need to evaluate other biological activities of coffee
pulp extract and its mechanism of action for cosmetic ingredient. In addition, the irritation test and
clinical study will be tested in human in future study.
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