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Preparation of Pigment from Areca Nut for Cosmetic Utilization
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msasaddonnnmnniiaiagiseniupaiovas 95 (AC EoH) ldvenddinaia
W T¥eoaznanan (31.0640 £ 1.8840) WAANAITATAZdouvINNANUINHaTAd 01
(AC_ W) (31.1033 £ 0.9270) Fuiluvesivdhaasou 0619 liTiied1Ayn19ena (p value =
0.976) A3aRa AC_EtOH ffSanamuiivsiiafiaatod 14 (1.261.90 + 86.54 mg TAE/g) 'l
UANANNINADA (p value = 01605) NUAITENA AC_W (1,221.90 + 88.17 mg TAE/g) LANWL 1
YT NUHUSHAT WAL ULASNTALNUTN (3,915.56 + 128.12 mg CE/g 11ag 377.92 + 3.78
mg TAE/g Mua18y) ¥npnea1sana AC_W (3,306.67 + 104.14 mg CE/g uag 227.78 + 7.05
mg TAE/g mUa191) 00 1UTad 1A n19a0a (p value = 0.003 1A p value < 0.001 AINAIAD)
UoNNINHMIANALRBUMT A VBT AT AT oY AC_EtOH #281n@9 FeCl,»4H,0 11ag ZnCl,
mzduiiaa Tavensdnsaed iinumsmeduaziinnunadmdinsnageuneldaniizi
(AE*=0.60 +0.04 118 0.30 + 0.01 AMUAIAL)
Adney: N/ ensd/ nsaunuiin/ unuiuriadaieda e/ unuiuriasiudaniu
Abstract

The 95 % ethanolic dye extract of areca nut (AC_EtOH) that was dark brown solid was
insignificantly (p value = 0.976) higher in yield (31.0640 + 1.8840 %) than the water extract
(AC W) which was light brown solid (31.1033 +£0.9270 %). The AC EtOH extract was
insignificantly (p value = 0.605) higher in hydrolysable tannin content (1,261.90 + 86.54 mg

TAE/g) than the AC_W extract (1,221.90 + 88.17 mg TAE/g). However, the ethanolic extract
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was significantly (p value = 0.003 and < 0.001, respectively) higher in condensed tannin and
tannic acid contents (3,915.56 + 128.12 mg CE/g and 377.92 + 3.78 mg TAE/g) than the water
one (3,306.67 + 104.14 mg CE/g and 227.78 + 7.05 mg TAE/g). Furthermore, pigment
precipitation of the AC_EtOH extract with FeCl,»4H,0O and ZnCl, salts, was shown to be suitable.
Both pigments did not show bleeding effect and were stable under accelerated storage test (AE* =
0.60 + 0.04 and 0.30+ 0.01, respectively).

Keywords: Areca Nut/ Pigment/ Tannic Acid/ Hydrolysable Tannins/ Condensed Tannins
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WU 130 Areca catechu Linn w DU 11119 Palmae 1130 Arecaceae (Peng, Liu, Wua,

l
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Sun, He & Gao, 2015) Ha150NUUUBHATINAILUY (condensed tannins) BALUNUHUFUA
% d 1]
aanedala (hydrolysable tannins) (Sangthong, Pintathong, Thongyai & Chaiwut, 2012) WHunsh
ya 9 a A ¥ a . =< ] o
Tadousssuy1ala Iniuvaesiiniaanaisuna launuiu (gallotannin) 9941921101
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MINUNIUITIUNTITN
A A <3 A a . .
ganwuluwanruin Ao nsauna launuiin (gallotannic acid) (Murugakoothan,
Ananth, Vivek & Arumanayagam, 2014) H¥058n0U A9 NTALNULIN (tannic acid) una launu-
A Y A ¥ = ¥ ¥ s .
Hu Idamasvihmatauaiiaia awisaazateluiii ueaneeea (Rathod, Shivaprasad &
Rajshekhar, 2015)
! aAq Y A ) 1 T A a vAa ] 9
m3sutlsznndnldlunseedio1e nusmuuvasiinaazauauia wiala 5
Usziam (e5yan wluados, 2529)
] Y Y 1 1 Y
1. Natural soluble dyes Ta91iu 14 a1z samns wag hinuntugouas liasou
[ @ 4 o o Aa 1 @ J o I
anddunsizy alaanldenll daumuas Mlinamsusivdesn Naduni1zy swunilu
a 4 o a o
naslsaa ualsnusea a3 1w nairliueed
a I I a o
unutwiumsilassahaduarsdidouwinnulusdarsnauvesInatluoa wuy
a wa 9 A ] I 1 [
Tuiimneunnatia Inuautiaanaznoulangin Taodastimuiiv uieldiu 2 nqulng Ao
a Y a . =\ gol o 1 9 1 A
1) UNUHUIA939 (true tannins) H1imiin Tuiaga1000-5000 11 1@ 2 ngu Ao
=Y a d‘ (% Y a = a 1 a
A unuturilanaaiwa lainaainlszoeuninInalaasenda 1wy nsaunaan
A a v W I [] T Y Y A I3
w30 nsaeaaIndunuiluTuanalvgensoghoesaaislaaionsansoon ladunuma
o ] A Y 1 A v A a o = I EY
areg iy laun wauazldeoniuiy lugartdad nazndunraiy udu
a a (Y] 1 1 1 9.! 1 4 4
. unuiiusiiasouaiiy ligngesaatsalei ualognniavsowou lasie
H 1 ?:I 1 o [ [
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2) unubitaiiou (pseudo tannins) W1 M 1INAINI1 1,000 Taeuntluaisdsenoud
A A I 2 A A ] a a o a T o a
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2. Synthetic soluble dyes 11198 Tungquinilu 3 Usznn FD&C, D&C 1ay Ext. D&C
3. Natural pigments 1A INTITUIA 1Y aluminium silicate
A o 4 = = 1 =
4. Synthetic pigments 05129 1¥0UnY natural pigments UV 1YIRAT (BU TUTD
1@un zinc oxide, titanium dioxide Q1% bismuth carbonate

a A %’ I {
5. Natural and synthetic lakes 9583 Tagn1sanaznou dnazatesitey ladluanly
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1. wsenensanaadonninmarunn lasihmwanunuianuailunadusanade
4 v Y
WINAU 13D 95% ethanol taviransazarenanuin 1 1 uie asanani (asana
Y
AC_W) 1ag@13ana01n 95% ethanol 1@ (a1587A AC_EtOH) maiudIuIniosaznanan
s Ay v . .
masn'la (Vanimakhal & Balasubramanian, 2016)

2. I95BUEITAZANIATTIU W oNEITazwEITANAddouINKaIN ¥ISunal
unuiusianaaedlld unuiivsiasiuduniy tazdSnansaunuiinveddrsanaddon
NANANLIN (Fas¥ Unalsengd, luad Waeruun, e1mnsed soau uagilendl Saurues,
2556; Karamac, 2009; Falcao & Araujo, 2013; Gupta & Garg, 2014)

o A v A v A9 d’d a d'
3. Aaonuazinaasanaddounnrann NS unsaumtlnunNga
=< G = [ 9 @ Yy 9 o

4. ANEINMTIATINEITANINAITENANAHNIN Iaalgasanana NN TUIING
ANALNOUNDINAD YN AN d 1dun Aluminum potassium sulfate dodecahydrate
(AIK(SO,),»12H,0), Ferrous chloride tetrahydrate (FeCl;*4H,0), Cupric sulfate pentahydrate
(CuSO,+5H,0) 112 Zinc chloride (ZnCl,) ANHINAVEIANUYUIUVOUNDD 1201 OATIAIUVDY
MsanararIAdemnae ANWTUNTA-AN uaz mmiﬂma@ﬂmi%ddﬁﬁ

a o e ad a 2 . .

5. Usziuguany U NIUATNIEN INYOIA1TTNATONAUY (American society for
testing and materials international, 2002)

6. AnAnunIdaveITaNAmIaiananun Tasmauludiduiligungi 4 °C

@ QI o Yy v A a @ o I o
WU 24 ¥ 109 9NN NG VNN 45 °C W 24 33 Twa (Hidlu 1 591) Taem

Y Y
NIAUNUIU 7501 (Mamah et al., 2017)
7/ dglwanisnaass
Nan13 38
1. HansAseNaIsanaddouanHaIn Hiesarnananvesa1sana AC EtOH
MR 31.0640 + 1.8840 1aT AC_ W 111U 31.1033+ 0.9270 HFanuNUSuadeeazwananli
UANANAUNEDA (p value = 0.976)
a 4 =Y a a d‘ (% 9 v A 9Y
2. namsdaERlsnaunutiuriafnaatedi lavesa1sanaddouainnanuin
WU @15ana AC_EtOH JUSunaumnuilusiandaio6a (1,261.90 + 86.54 mg TAE/g crude

extract) N1NNNAITANA AC - W (1,221.90 + 88.17 mg TAE/g crude extract) ag14 lalived

NNEDA (p value = 0.605) F9e0ARADITUNUITRRIUIN (Baldosano et al., 2015)



a d a a a o 1 [
3. wansans e mYsnaunutiuriiasudiuniuvesasanaddouanwanuin
WU @15a0A AC_EtOH UUS1aunuiusiasina iy (3,915.56 + 128.12 mg CE/g crude

@

extract) 10N A1TANA AC_W (3,306.67 = 104.14 mg CE/g crude extract) 98 NUHd AN

v
S 1

q0@ (p value = 0.003) FIAOANRDINVNUITINFIUN (Kallithraka et al., 1995)
a o a [ 1 [
4. HAaM3IAATEHMLUTIUNTAUN U NVEIETEAARSoNINNANLIAN WU ETanA
AC_EtOH BSuransaunuiln (377.92 + 3.78 mg TAE/g crude extract) ¥1NNI1@ 1519
AC W (227.78 +£7.05 mg TAE/g crude extract) GQWQﬁﬁﬂﬁWﬁWUWWQﬁaa (p value <0.001)
v A = @ Yo A (Y A =g
5. NANISAAIADNAITANINAITANA lAnAAoNa15anA AC EtOH Li9931nii3neas
a [ [ [ o Yy 9 9 y Y A
wanan liuana19InaIsana AC W amsarm lduiaalenislsasensodssimeansuuy
= = 9 ° v dyw a A A (J ﬂlé =
WUFETAUNUAINT uenNtdImuSnaumuiuriaNaaiea 1 ldssdinsauna Ta-unu
y y ] =Y a a
1A (Murugakoothan et al., 2014) 1 amassinadatiaIanInn N USaunuiinyiia
o ' v A Y 2 A a AN o
FAMLUUVeIETanAASoNANANIINFIT a5 F1AdR [aza1e1i1 (phlobaphenes) (Rathod
etal., 2015) uazdSuunsaunuiin vinned1 el ediAyn19ana (p value = 0.003 Laz <
0.001 MUAIAY)
Y= [ < o A A Sol 9 k) o
6. HaMIIAAATITANA AC_EtOH &3anuilzniousn Ao duiaainaonnqaoInuHa
M3Iamad Taga L* 10y 27.47 + 0.58 udA4Na13analaAINa Il A1 a* 1Ay 7.12 +
] 1 v AaA a = 1 1 o A d
0.35 Sandu + uansnarsanaid [ Tunan1eduas waza b* m1nD 7.83 £ 0.49 Hanilu +
1 v AA a = A
waasnasanaid ldlunaned@maes
S = [ o aan [ A d‘ Yy 9 1 [
7. HAMIWIIUAITANNAIANA AC_EtOH M1nsendumnasnanumudunie a
~ ! oy gy A A o A A A Yy o
AN 1 WML VHYDUNFONMINZ TN A9 170 AIK(SO,),*12H,0 NANUAINVY 30
A P Y 9 A = )
mg/ml N9 CuSO,+5H,0 NANWIUNUY 3 mg/ml 1NA® FeCl+4H,0 11a ZnCl, NANUANIY 6
mg/ml Taga 15 Tnannaisdsenoudadouserinalaneduunudiv wu 2auniunarln-
g o ' . . a a
UDYTAUY U ortho-dihydroxyl (Hemingway & Laks, 1992) DSAUNUUNUILIN 1, 2, 3-
trihydroxybenzoic acid (Iffat et al., 2005)
~ = @ o aan @ A A 9y 9 A A 9
8. WaNIIAsENATTNINAITANA AC_EOH yilfasernuinaenanududuingon 13
Tugaanaaeg iu aea15190 2 W navesiigaldlumsnamsdveundouaazsiiafo
A A A 9 o ' A
INA0 CuSO,5SH,0 IN@0 FeCl4H,0 1agtNdo ZnClL 15178124 ¥211u3 211N 0

AIK(SO,),*12H,0 1917321 3 12 Tus



d’ = = Yy 9 1 A 1 a
M1919% 1 TJC%ll'lfl!l,m31‘1/]‘1!’L’fﬂl’ﬂ\?ﬁ"]iﬁ'ﬁ]'lﬂﬂﬁ'mtslm"]]uﬁ'lﬂ"] UBDUNADANTUA

Yy v A
ANNVYNUVUYOS (NAD

:7’ U =S d‘ =S =S
hnipansdmae (g) tazlnudvesass

(mg/ml) AIK(SO,),12H,0 CuSO,5H,0 FeCl,»4H,0 ZnCl,

1.5 0.0050 = 0.0001 0.0083 = 0.0003 0.0031 % 0.0005 0.0014 % 0.0004
S I N e

2 0.0064 = 0.0003 0.0096 = 0.0004 0.0048 + 0.0005 0:0022 & 0.0004
S T T e

3 0.0074 = 0.0004 0.0127 + 0.0003 0.0064 + 0.0006 0.0052 % 0.0008
N I N s

6 0.0087 + 0.0003 0.0177 £ 0.0012 0.0258+0:0019 0.0123 £ 0.0003
e N N e

30 0.0244 £ 0.0009 0.0281 % 0.0007 0.0972 +0.0011 0.0182 % 0.0011

M3199 2 Ysuawaz Inuavesansa lugaainieg

a1 Flua)

no’ g = d’ = =
WriUnIIaIRaY (g) wagInudvesnse

AIK(SO,),*12H,0 CuSO0,°5H,0 FeCl,»4H,0 ZnCl,
3 0.0232 + 0.0007 0.0109 £+ 0.0002%* 0.0049 + 0.0003* 0.0092 + 0.0002%*
Nl IS S
12 0.0233 +0.0006 0.0115 £ 0.0003* 0.0055 £ 0.0007* 0.0104 £+ 0.0005%*
I O N
24 0.0235+0.0012 0.0127 +£0.0004 0.0256 +0.0010 0.0125 £ 0.0006
I e B
48 0.0239 + 0.0007 0.0128 = 0.0004 0.0257 +£0.0009 0.0125 £ 0.0004
IS EEE e
72 0.0240 + 0.0004 0.0129 + 0.0004 0.0259 +0.0015 0.0128 +0.0003

HEme. * naastennuuananegiivsddyneadanouiisulugiuainieg veundesiiaman

9. HANSIASENATANNAITANA AC_EOH h1lfnsennunaenanududutazng
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U A9A13 1990 3B 6AI1dIUVEITITANA AC_EOH 1l gnsernuimnde



AIK(SO,),*12H,0 1n@® CuSO,+5H,0 1nfe FeCL+4H,0 1aginae ZnCl, Noas1aIu 2:1, 2:1, 1:2

wag 1:1 MuaIay

5199 3 Ysuawa INuFvesd1sa0nons1aIua19e vesd1sana AC_EtOH Avnana1

-
PURA
dNTIAIUVRINTANA Tilnensamde (g) vazlnudvesansa
Aonde AIK(SO,),*12H,0 CuSO,+5H,0 FeCl,»4H,0 ZnCl,
1:2 4.1061 £0.0724 0.1959 £ 0.0074 1.1276 + 0.0245* 0.3867 £ 0.0107

1:1 3.8585 £ 0.0899 0.1908 £ 0.0048 0.4142 +0.0073 0.3809 £0.0168
2:1 4.6623 +£0.1391* 0.3364 £0.0169* 0:4233 +£0.0053 0.3857 £ 0.0079

WInewe. * udasdennuuanaeduiiivdwynnadanouiisudasidauaie vesasana AC_EtOH seinderiia
REINY
= = [ o aan [ A d' 9 9
10. AN TINTITTAINTITANAAC _EtOH ‘1/11‘1J§]ﬂ5mﬂmﬂa’a1/lﬂ’nmmm1u 1341
o J [ A A A A 3 J 1 A o 9y a = =
Llﬁ3@Glﬁ'lﬁ"J‘Ll"]Jﬂﬁﬁ'ﬁﬁ'ﬂﬂﬁ@lﬂﬁ@ﬂm@ﬂvh memu,ﬂuﬂiﬂ-ﬂNm\m amlvnadsuaasa

Y
ada 2

A d' v A v A oA
TIL‘HN'IVGT?J‘I/]Q’@SLHL!,G@glﬂﬁ’t’JW‘]J‘]Eiﬂﬂmfﬂiﬁ‘mﬂﬂﬂlu PNAITNN 4 WUN NpH 3, 5,7, 9 uag

Re

1
a =

11 fduazSmainandaiihIag pH ﬁmmuwamiﬁgﬁu%umﬂﬂ’cju o-diphenol ligand 11
ﬂﬁﬂ?mﬁ'uazmﬂamumeﬁu (Hemingway & Laks, 1992; Kraal et al., 2006) Wl pH fifa
ﬂ?m1mmi?feueqmﬁau@iamﬁﬁﬂmﬂﬁq@ﬁeﬁ N9 AIK(SO,),»12H,0 1n@® CuSO,*5H,0 170
FeCLe4H,0 1a2ifiao ZnCl, i pH 9,7, 11 11 11 Aae

L1 pamsdenanzivnzanlumsihadisd fie a1539INNA0 FeClLe4H,0 AN
i 6/me/ml Sas1dIuasana AC_EOH aemnde 1:2 narlunsinaasd 24 921w #f pH
[T 4azinde ZnClL ANNITUYY 6 mg/ml 6T1AIUAITANA AC_EtOH Aiotndae 1:1 19arlu
MIIRAEITE 24 $2Tua # pH 11

12. wa)52ifiun15A10F (bleeding) Y0NS FRRAIINAITATA AC_E(OH milgasen
AUINA® FeCle,4H,0 1ag ZnCl, (390791 @158 AC_EtOH/ FeCl,»4H,0 11ag @158 AC_EtOH/

znCL muaay linumsmedvesansd



d’ = = I 1 1
M13NNN 4 TJ%ll"Ifl!l,Lﬂ3I‘V]uﬁ“l]ﬂ\1ﬁ1§ﬁﬂTﬂﬂ]’lﬂJLﬂuﬂiﬂ-ﬂTQ@n\‘]"]

pH

‘o’ 0 =) d‘ = =)
MriUnaIaINaY (g) wazlnudvesansa

AIK(SO,),*12H,0

CuSO,5H,0

FeCl,»4H,0

ZnCl,

0.4180 £ 0.0246

0.0336 +0.0025

0.9773 £0.0150

0.0148 +0.0045

4.6163 +£0.0835

0.3520 + 0.0082

1.1549+£0.0114

0.3562 + 0.0074

6.0527 +0.0367

0.5526 + 0.0067

1.1652 £ 0.0071

0.7234 +0.0120

9.9064 + 0.0346

0.1545 £ 0.0052

1.1747 £ 00114

0.9447 £ 0.0057

11

4.7359 £0.0512

0.1176 £0.0119

1.3969 £0.2597

1.0181 £0.0157

M3197 5 MIANYIANUAIAIVDIANTD

= s =)
ANHINITNAINY ania

AC_EtOH/FeCl,*»4H,0 AC_EtOH/ZnCl,

fou 1aa flou 1aa
AnyUZNIBUDN voaudailumg yoaudailumg voaudaiumg voaudailung
azidon azidon az1den azidon
a Gk Gk Frhana Frhana
A N N .
G Tiifinau Niifinau lifinau litinau
M9 6 MTIpdneu-ndunu g IveIsd
Sad 3THZNAMINATOUANUAIRIVOIETT
AC_EtOH/FeCl,+4H,0 AC_EtOH/ZnCl,
Budu 7 50U Budu 7 50U
L* 40.08 +0.04 40.66 +0.01 42.17+0.02 42.05+0.01
a* 0.82 £0.01 0.71 £0.02 2.07 £ 0.00 1.83 £0.01
b* 1.3240.01 1.44 % 0.02 3.14+0.02 3.02 £0.02
Cc* 1.56 £0.01 1.61 +0.03 3.76 +£0.02 3.53+0.02
AE* 0.60 + 0.04 0.30 £0.01




13. HANATOUANNAIANINUU DI (Accelerated storage test) 1A8N15 1Fgmun i
o o o A o 1 1< [
AaUg (Heating cooling cycle) HUNNGNHUZMGUDN T NAY LA IATNOUMTAVLAZHAINT
< 9 A v A o ~ 1 o = =
NUABIATOIIAT AIAT1T NN 5 UaL 691NA1T1 WU NAUBINITIAAITYOIA1TT
v 3 1 1
AC_EtOH/FeCLe+4H,0 1@ @158 AC_EtOH/ZnCL, ¥iaunu I uaneuuuiss 7 so0ia1 L, a*,
Y
b* C*uay AE* aail
~ 1 A [ 43! [ = a ~
#8158 AC_EtOH/FeCL-4H,0 9101 L* @1381A1Naniu a1 o* & 1 Tunaned
1 = a = =) d%l
uasanad uaza b* 7 I luiememmaeanniu
= 1 a A 1 1 = a =
#1358 AC_EtOH/ZnClL, 91nA1 L* @1581A1ua319aaas a1 o* a1l lunaneduag
anad uazal b* &1l luianesdmaesanas

1 Y A ~ 1 9 ~ =~ (% a
ANNNLVUE (C*) L‘]JL%EJ‘]JW]f.l“]_lﬂ’NiJLmﬂ@]Nﬂ’JnJL*UﬂJGUENﬁGlumﬂLﬂﬂ’Jﬂu (E)ﬂiluliluﬂ

9590, 2553) WUI1 @158 AC_EtOH/FeCL+4H,0 Hia22/ia nvoadu1nvu nazal1sd

o—

AC_EtOH/ZnCl, iinnuduvesdanas

AMANUUANAINYDIT (AE® 8157 AC_EtOH/FeCl,-4H,0 1oz @159 AC_EtOH/ZnCl,
fimanuuanasvesdn < 1 Tiausanenaiuuanaiaesd s (Wrolstad et al., 2005)
a9 U1eNansIve

1. a3afa AC_EOH TSmamnuiuriiafiaaiod1d unuiiuaiiasiudauiu nas
ﬂ'immuﬁﬂumﬁqmviﬁu 1,261.90 = 86.54 mg TAE/g crude extract, 3,915.56 = 128.12 mg
CE/g crude extract L% 377.92 + 3.78 mg TAE/g crude extract AUAIAL

2. mawssudid lpelFasana AC_EtOH 1lnse1nuinie FeCl,+4H,0 1ag ZnCl,
mmmuﬁqﬂ Tadnatuilunsa-A1e Inadesuamsiiaa1sd WUl 1nde FeCl-4H,0
Sasdudisana AC EOH aoinde 12 19narlunisinaasd 24 92Tua i pH 11 1nde
ZnCl, $asdauaIsana AC_EOH aande 1:1 19nar lumsiiaasd 24 ¥ ua 7 pH 11 3]
Bihaasdnniiga

3. mM31U52iuMIneaUIa13T AC_EtOH/FeCl,»4H,0 1ag 81358 AC_EtOH/ZnCl,
HazNATEUANUAIAN ML WU asEnsaes linumsaieduasiid AE* i 0.60
+0.04 118 0.30 = 0.01 MUAIAL
Torauouu

1. ANEANUAIVIEITANINATOUAIUAIEMNUDLIS asanu linsounqu

3 J
nﬂmmlﬂuﬂ’iﬂ—mq
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) @ a o 4 4 ) a 1 o
2. MsadmsulFlundasusmaniesdronelsenmasuuaalvadu (color makeup)
Y

AsimMssziumsmed Taeldninig e propylene glycol azasInimsnagevtSuna Tane

A A a 2, . .

NHADINNMTNANITY (impurity residue)

Y a
YNNI
a3 Unadszngd, luas daeruun, e1mnsed dodu, uaztendl Saumues. (2556).
= @ 4 a £ 9 a
NTANHIANHUSNINNIYNIN ﬂ?mmmﬂaiﬂihlammuuuuazi]fﬂ‘ﬁmumgya@ﬁiz
Sﬁimmummﬂaumﬂ{fwj"ﬂmmﬂufs. Thai Journal of Pharmacology, 35(1), 4-13.
pNQY W YNA. (2553). Haveamsnaunuuthaaseutlindewenagauiianismenin
v W ga o a a o Y
Lla31/]’]\°|‘]J5$ﬁ’l1/lﬁ'llWﬁﬂ]@\?ﬂﬂﬂﬁ'\?ﬂiﬂi. 1TT@1TIVINIG 117’”')7/1875‘787/78ﬂ75ﬂ777/lf/,
4(1), 108-119
[y 9 d’ ) 1 = (] dAa I 1Y 14
RV MIUﬁﬁﬂﬂ. (2529). 1aseNa1919 (1ay 1). LG]ffNGlﬁll: AUINNNAAAUINTBAITANT
a QJ = 1
NW']'J‘VIEJ'I'GEJL‘D’ENElﬁiJ.

American society for testing and materials international. (2002). Standard test methods for
bleeding of pigments. Annual book of ASTM standards. Pennsylvania: American society
for testing and materials international.

Baldosano, H. Y., Castillo, M. B. M. G., Elleran, C. D. H., Bacani, F.T. (2015, March). Effect of

Particle Size, Solvent and Extraction Time on Tannin Extract from Spondias purpurea

Bark Through Soxhlet Extraction. Paper presented at the De La Salle University
Research Congress, Manila.

Falcao, L. & Araujo, M.E.M. (2013). Tannins characterization in historic leathers by
complementary analytical techniques ATR-FTIR, UV-Vis and chemical tests. Journal of
Cultural Heritage, 14(6), 499-508.

Gupta, S.P. & Garg, G. (2014). Quantitative analysis of tannic acid in crude drug and its
ayurvedic formulation by UV spectrophotometry. International Journal of
Pharmacognosy and Phytochemical Research, 6(2), 190-193.

Hemingway, R.W. & Laks, P.E. (1992) Plant Polyphenols. New York: Plenum Press.

Iffat, A.T., Magsood, Z.T. & Fatima, N. (2005) Study of Complex Formation of Fe(III) with
Tannic Acid. Journal of the Chemical Society of Pakistan, 27(2), 174-177.

Kallithraka, S., Garcia-Viguera, C., Bridle, P. & Bakker, J. (1995). Survey of solvents for the

extractions of grape seed phenolics. Phytochemical Analysis, 6(5), 265- 267.



11

Karamac, M. (2009). Chelation of Cu(II), Zn(II), and Fe(II) by tannin constituents of selected
edible nuts. International Journal of Molecular Sciences, 10(12), 5485-5497.

Kraal, P., Jansen, B., Nierop, K.G.J. & Verstraten, J.M. (2006) Copper complexation by tannic
acid in aqueous solution. Chemosphere, 65(11), 2193-2198.

Mamah, B., Nisan, N., Duanyai, S. & Manok, S. (2017). Development of Cosmetic Product from
Leaves of Moringa oleifera Lam. Collected in Sripoom Community in Thonburi Area.
Isan Journal of Pharmaceutical Sciences, 13(2). 80-89.

Murugakoothan, P., Ananth, S., Vivek, P. & Arumanayagam, T. (2014). Natural dye extracts of
areca catechu nut as dye sensitizer for titanium dioxide based dyesensitized solar cells.
Journal of Nano- and Electronic Physics, 6(1), 01003-1-01003-4.

Peng, W., Liu, Y.J., Wua, N, Sun, T., He, X.Y. & Gao, Y.X. (2015). Areca catechu L.
(Arecaceae): A review of its traditional uses, botany, phytochemistry, pharmacology and
toxicology. Journal of Ethnopharmacology, 164(1), 340-356.

Rathod, K., Shivaprasad, M. & Rajshekhar. (2015). Characterization and extraction of tannin
from areca nut waste and using it-as rust deactivator. International Journal of Science,
Engineering and Technology, 3(2),.366-372.

Sangthong, S., Pintathong, P.;/Thongyai, S. & Chaiwut, P. (2012, November). Stability
assessment of Areca catechu L. extract for application in cosmetics. Paper present at the
1" Mae Fah Luuang University International Conference, Chiang Rai.

Vanimakhal, R.R. & Balasubramanian, S. E. (2016). Phytochemical qualitative analysis and total
tannin content in the aqueous extract of areca catechu nut. Asian Journal of Biomedical
and Pharmaceutical Sciences, 6(54), 7-9.

Wrolstad, R.E., Acree, T.E., Decker, E.A., Penner, M.H., Reid, D.S., Schwartz, S.J., Shoemaker,
C.F., Smith, D. & Sporns, P. (2005). Handbook of Food Analytical Chemistry. New
Jersey: John Wiley & Sons.

Zollinger, H. (2003). Color Chemistry Syntheses, Properties, and Applications of Organic Dyes

and Pigments. Zurich: Verlag Helvetica Chemica Acta.



