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THanngn Inglan1zansniANNidIgauara19ngs polyphenols (Shahidi waz Naczk, 2003)
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A11N19005 U1 LAINN12ATAZNTIHRANNNTIG 7 d0A ArgFnIazau AU lEANANNTUE 19
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a’l o A dl Q/dl 1 dl a 09/ a dl IS a o % 1
wwnummm@mﬂ@umuumimwmqﬂmummq WazuNEY T9NuIfelEsea udngns

= A

anthocyanins #1N190AIN1INAANAUAALLAY LFNTI9AALALTIEILATINADY (Karageorgou WAL

1 ' v
! A A o

Manetas, 2006) @19 chlorophyll a WA b ANN1INAANAUAALLAILATNTIIARUALAILAZTINRY
(Lee waz Schwartz, 2006) @419 carotenoids A11130AANAUAALLAY LATNTIAALANWUAZTINRY
(Glimn-Lacy wag Kaufman, 2006) anatiluldléanlugnsainanigsia 7 T13m

IS o 1 d’l 1Y
N’ﬂ\?ﬂﬂi‘gﬂ’ﬂUﬂ’ﬂQ@’]ﬁ‘m@’]u@%ﬂ’lﬁl

A19199% 4.1 Bunnans 1SR s3sua R (% yield) AR (L, h°) ﬁf]mi@mﬂauﬂﬁuumﬁmm \,.) i
141mEIn"7 scan #28l HPLC-DAD 284 7 19laTiafndnafvinazanasinetiy
Plants Solvents (;L?Al/;jvi) K Color o Kmax (nm)
framtieamn Acetone 7.8° 69.2" 107.1° 420, 460, 520, 610
(Black rice) Ethanol 10.5° 61.9° 325: 420, 450, 520, 630
Methanol 6.0° 40.4" 29.2° 420, 450, 520, 630
NZINAD Acetone 16° 190" 468 700
(Ebony) Ethanol 052 5L8f 821; 650
Methanol 0.7 43.4 73.8 700
WAL Acetone 2.5 45.2" 74-2_9 700
(Kae la6) Ethanol 1.7° 36.?2 64-6: 700
Methanol 6.5 38.5 67.6 700
sz Acetone 18”3927  60.7° 700
(Pradu) Ethanol 1.0° 49.7° 661i: 630
Methanol 1.9° 45.4" 66.0 650
ANANLAN Acetone 9.7° 65.7° 94.9° 520, 550, 600, 690, 630
(Samor pipel)  Ethamol 11.3° 63-5:: 97-8:e 530, 620, 700
Methanol 20.9° 57.0 85.0 630, 700
{ng Acetone 56 400 628" 700
(Sappan wood)  Ethanol 7.1° 47211 682£ 620, 700
Methanol 14.5° 42.3 62.2 700
g Acetone  16.6° 50.1°  87.7° 550,610
(Turmeric) Ethanol 18.2° 5f8f 848T 550, 610
Methanol 21.4° 56.0 82.1 550, 610

ab,.c,.

“"Different superscripts in the same column indicated that means were significantly

different (p < 0.01)
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4.1.2. nsuendouaedanslidassuanmingdsraauiilasun lnns i

1
al [ %

° o o o o a oy o N A o a -

mmﬂummnmimmnwmm 7 1 N’]LLﬁlﬂﬂquﬁfJﬂﬂﬂﬂNlﬁﬂﬁ‘N’]T[ﬂﬂ?’]W WNBNINTITUATISUNN

a3 iRaNNNN93ATIZEAae UV-visible spectrophotometer 1agiinnng scan N199AQA1 190-800

' . P e LA A a A va | =

nm LL@Z@’]ﬂN@WUQ’]lu fractions ﬁl'?\‘iﬂ‘lﬂ]ﬂ\‘]LLﬁlﬂ:ﬁ‘Wﬂjﬁ\lﬂ’]ﬂ’]‘é‘@]ﬁﬂ@uﬁ@uu@\‘]iﬁ%ﬂq\‘]ﬂ@u“ﬂ‘ﬂ\‘i uv

spectra (200-363 nm) wazluLNg fractions ma\l’]?ﬂ@]mﬂauﬂauumiﬁﬁ visible spectra (385-665
% 1 [ % [ % dl dI A dll 1 val 1 1

nm) AYELTIUNL ANBNTINN 4.2 sﬁ\‘lﬂ’ﬁ‘@]ﬁﬂﬂﬁﬂ@i&%@\ﬂ%ﬂ’)\‘l UV spectra LL@N?WHQ’WHQ’]@’]?LHT]QN

=l o 1 e . . . .

LAEINY LU flavonol aglycones, anthocyanidin, phenolic acid, Waz419 derivatives 414150

AANauAAWLAS lUTaRRATT (Maisuthisakul, 2005)

A15199 4.2 ANIRANauAALLAY lWLFAE fractions 289N 7 9Tin

Total No. of Amax
Plants
Fractions Fractions Acetone Methanol Ethanol
Black rice 10 1 203 203 201, 228
(Oryza sativa L) 2 202 206 208, 229, 281
3 208, 227, 279 206 207
4 205 205 205
5 204 205 204
6 202 203 201
7 203 201 203
8 200 206 200
9 208 201 200
10 207 200 201
Ebony Tree 10 1 226 219 226
(Diospyros mollis 2 227 225 225
Griff) 3 226 227 229
4 224 227 228
5 227 226 221
6 226 226 226
7 225 225 225
8 224 224 224
9 222 218 222

—_
(@)

225 218 223
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A1519% 4.2 ANsaanauAauLAdluLsaz fractions 1a3me 7 1A (sa)
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Total No. of Amax
Plants
Fractions Fractions Acetone Methanol Ethanol
Kae-Lae 9 1 203, 331 201, 282 200, 283
(Maclura 2 206, 283, 331 209, 282 202, 283, 329
cochinchinensis 3 207, 282, 330 209, 282 201, 283, 330
(Lour.) 207,282,329 208, 280, 329, 203, 282, 327
’ 389
202, 283,328 202, 284,326, 202, 327, 390
° 391
200, 328 202, 287, 326, 203, 265, 327,
° 389 392
202, 389 200, 288, 326, 201, 391
! 385
204, 254, 330, 203, 287, 326 202
° 387
9 201,254,329 202, 286, 327 200
Pradu 10 1 200 201, 282 201
(Pterocarpus 2 202, 282 202, 282 202, 282
macrocarpus Kurz) 3 203, 282 202, 282 205, 283, 335
4 202, 283 207, 284, 328 201, 283
5 209, 283 202, 284, 329 203, 285
6 206, 284 207, 284, 329 204, 285
7 206, 286 208, 285, 328 207, 285
8 205, 285 204, 285, 326 205, 285
9 203, 283 201, 284 202, 282
10 208, 285 200, 285 204, 285
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A1919% 4.2 AINIRANAUARLLAY IUUFAL fractions eNNTYIa 7 1iin (sin)

28

Slants Total No. of Amax
Fractions Fractions Acetone Methanol Ethanol
Samor-pipek 12 1 203 206, 282 279
(Terminalia Belerica 2 219, 277 220, 280 219, 278
Roxb.) 3 219, 278 220, 279 218, 278
4 217,278 222,277 218, 278
5 220, 277 218, 277 218, 278
6 217,275 218, 278 217,277
7 217,277 220, 277 216, 277
8 218, 278 218, 278, 355 219, 278
9 219, 277 254, 277, 356 220, 277
10 219, 277 254, 277, 357 219, 278
11 219, 277 254, 278, 357 220, 277
12 220, 277 254, 278, 356 221,277
Sappan Wood 16 1 204 204 204
(Caesalpinia 2 203 204 206, 282
sappan L) 3 205 203 211, 283
4 205, 284 210, 284 204, 284
5 211, 284 210, 285 208, 285
6 207, 285 208, 285 208, 285
7 210, 254, 285 214, 286 215, 285
8 208, 254,285 211, 252, 286 206, 284
9 209, 254,284 209, 252, 286 214, 284
10 206, 253, 285 211, 252, 286 210, 284
11 212,252,284 210, 253, 285 207, 284
12 205, 283 207, 285 207, 284
13 205 203 206
14 202 200 203
15 204 201 203
16 205 204 203
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A1919% 4.2 AINIRANAUARLLAY IUUFAL fractions eNNTYIa 7 1iin (sin)
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Plants No. of Amax
Fractions Acetone Methanol Ethanol
Turmeric 1 202 202 203
(Curcuma longa L.) 2 201 203 204

3 200, 417 200, 421 203, 416
4 201, 422 202, 418 205, 421
5 201, 358 201, 236, 421 201, 236, 422
6 200, 233 202, 240, 422 202, 233, 421
7 200, 238,422 203, 238,422 201, 236, 422
8 202,237,421 202,238,422 203, 238, 422
9 202,237,421 201, 238,423 203, 239, 422
10 202,238,420 200, 238, 423 202, 237, 357
11 203, 238, 352 202, 239, 423 202, 237
12 205, 241, 340 201, 238, 419 203, 238
13 202, 235, 346 203, 236, 353 203, 238
14 202, 236, 346 203, 235, 356 202, 237
15 200, 235, 350 203, 235 203, 238
16 200, 235, 248 203, 234 203, 237
17 202, 234, 347 203, 234 201, 237
18 200, 233, 347 203, 233 203, 238
19 201, 233, 348 202, 233 202, 237
20 201, 233, 352 202, 233 201, 236
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41.3. nmramnsdesrlsznauanslidsssugiffoaiAses High  Performance  Liquid

Chromatography (HPLC)

l?ﬂﬁ"]\i‘ﬁ 4.3 LL@@\‘IN@ﬂ’]ﬁLﬂﬁ"]zﬁ’mﬁﬂitﬂﬂuﬁ’]ﬂﬁaﬁﬁﬁ\lfmaéljﬂlﬁlLﬁdﬁl"ﬂd HPLC IQEIL?/‘IEI‘U retention
time 71U standard mixture pigments Inel identify a13annandnawilaaaNwy antheraxanthin
AN9ANAANNANANLANNLY peridinin, 19-but-fucoxanthin, fucoxanthin, diadinoxanthin,
dinoxanthin, antheraxanthin, alloxanthin, zeaxanthin, pheaophytine, alpha carotene Wa¥ beta
carotene (uasAUIZNALUNAN dIUANTANAANKNIL prasinoxanthin, lutein Lag DV chlorophyll
a 1lueeAlsznauuan uaziABNINENIUdINUANINAN flavonoids 1 7-hydroxy-3-(4'-hydroxy
benzylidene)-chroman-4-one, 8-methoxybouducellin, quercetin, rhamnetin LAy ombuin LAY
min@:u sterols &N B-sitosterol, campesterol, stigmasterol, brazilin, brazilein, protosappanin
LAy taraxerol (Oh wazADUy, 1998) wanaNnugnsataAI NS peri isomer Way beta
carotene 341AATIINENAUIINLIANT phenolic A8 curcuminoids F9MiAMADY  waZEINLENS
curcumin (diferuloylmrthane), demethoxycurcumin (p-hydroxy-cinnamoylferuloy methane) has
bisdemethoxycurcumin (bi-p-hydroxy-cinnamoylmethane) (Stankovic, 2004) AIUNZNAD WNLA
wazilszaliannngn identify 14 dasannlaignunsniflaumseiu pigment standard ‘1 wATseans
ndawiaannlFddaadsn waznuans anthocyanin lduA cyaniding 3-glucoside and peonidin
3-glucoside (Hu lazAy, 2003) 42ULNLA 3189UINLANT campesterol steroid, resveratrol
stilbene, stilbene, 2-3'-4-5'-tetrahydroxy stilbene, stigmasterol steroid, phenols sterol,

triterpene, morin, prenylated benzophenones and prenylated xanthones duasAdsznay



A5 4.3 A9ALIENALNANURIRNFIHRAANNNT 7 TRANATAGILFINIALAENS 3 TRA

Plants Solvent Main components
Black rice Acetone  Not identify
Ethanol antheraxanthin
Methanol  antheraxanthin
Ebony Acetone  Not identify
Ethanol Not identify
Methanol  Not identify
Kae lae Acetone  Not identify
Ethanol Not identify
Methanol  Not identify
Pradu Acetone  Not identify
Ethanol Not identify
Methanol  Not identify
Samor pipek peridinin, fucoxanthin, dinoxanthin, antheraxanthin,
Acetone
alloxanthin
peridinin, fucoxanthin, dinoxanthin, antheraxanthin,
Ethanol alloxanthin, zeaxanthin, alpha carotene, and beta
carotene
peridinin, fucoxanthin, dinoxanthin, antheraxanthin,
Methanol  alloxanthin, zeaxanthin, pheaophytine, alpha carotene,
and beta carotene
Sappan wood Acetone  prasinoxanthin, lutein, and DV chlorophyll a
Ethanol prasinoxanthin, lutein, and DV chlorophyll a
Methanol  prasinoxanthin, lutein, and DV chlorophyll a
Turmeric Acetone  periisomer and beta carotene
Ethanol peri isomer and beta carotene
Methanol  periisomer and beta carotene

31



32

= a a va a a a
4.2. ANEsLANBNINYAT IREITNTINFAAN1IAARKN

= a a v a a 4 dl’l &
421, Andsz@nsnntesans IRss TNt ARan19RAANN LRI

AMNNANNIANHINTIATAAN LIHRGITNTNAANNG 7 BHANLAN 19mtiannn unus Usze anafiunn
{19 wazaiudu n9ainfae methanol aniunzinaanannasiog acetone udannazaeNangn
Tunsainans Hdansssuanf AuluasunAneUse@ninnaesanslidsssuanmsianishing
A o o= a = a = a 2 '
Wi Wetinansliidsssnanfannia 7 aiin NmegeuilsrAnsainlunisfiaununusgn wnua ane
a ag/ o ¥ o v a v a o o a 1 v = o A
AN 19 wazaiudu Aranudindlndirssiunuasssuand daudinawmiiansn uzinae uas
Uszg MiArauad NSRS AR UNINDNANN AIFN319T 4.4 AMNHALAAITILNLA AND
=2 o

a ng o a a a v dld 2 T
Wnn dne wazaiudutdsz@nsn nlunistionnunn aeinld@nen  oxidizing  agents WAz

mordant agents Tunsfian@unsaly

AN519N 4.4 ANRTBINNANEITNTNR NNNNIUNIINANANN LAZNNNHANALREIINTNRANNNT 7

L

Color
Hair dyeing
L* a* b*
Virgin hair 35.4 0.8 4.1
Bleached hair 54.2 12.4 27.9
Black rice (Methanol) 46.8 12.5 20.4
Ebony (Acetone) 445 12.9 21.3
Kae-lae (Methanol) 38.5 3.1 9.9
Pradu (Methanol) 43.9 11.8 22.8
Samor-pipek (Methanol) 32.7 8.3 15.8
Sappan wood (Methanol) 30.7 2.8 2.6

Turmeric (Methanol) 40.3 11.2 20.3
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422. Ansua1ed oxidizing agent sen1sfiendnninglianslidsssngnfannive

1
Al

dl ! o Ay o A Ay = g \ g o
INFAITNN 4.5 NUAIMANA (L* 1Az h®) IAINNNEUDNARNNNTHNALANDNNAN RAUNNNLANAILAND

1%

NNAKANAY ascorbic acid (natural oxidizing agent) k@< ferrous sulphate AArANdEng

=)

Q940 Fannnannis hydrogen peroxide (synthetic oxidizing agent) WA lime juice WHagann

Q

ascorbic acid Lilu oxidizing agent fusendn lime juice asinliiluianasasansTiadae gl

9 o o o PP
W L8R wananniu ferrous sulphate f9iq8 193N 16N m’mmmmumsl (Lee @y Schwartz,

i
=l

2006) @2UA color strength (K/S value) JenNTidiandanfiaingudag ascorbic acid fif K/S

49041 lime juice wh lsNariL hydrogen peroxide @aiANlN&LAENAW B1aLTB9MIAN ascorbic

PRIy S o o o o A
Aladuenudn 1l duns nasanniiuiie

v

acid M linanuslnnuzinaaiuluianareans’

Re

[-3 a =3 [ ¥ vala |dl dl
nanuNgnlnas avinliluianavesansTidnnegndi cortex yaadunnFunuiu wasnaiition

=2

Faransapannunuadanifu ascorbic acid uaz ferrous sulphate Wik KIS gsfig

=

919 4.1 uaAsLAATe A UNNAANE AL microscope chromameter WL Hafidian@annias

o A 1% va d” a Y o’// v
m:rmzmmmigﬂLﬂ@ﬂumﬂ‘iuL@qmmmﬂmuuwummmmeu uanantiuly L@Q@?I@\T@’}'ﬂﬂ

adaungeinudnlludu cuticle Anluresdunnfion aanuanisAne oxidizing agent 1Himsi1 7|

al

fusen1sfiandnnfaeans1idsssnaRainiia wudn ascorbic acid (natural oxidizing agent) 1‘1/1

e aal o a
Qmmmummmmmhmimmm
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AN 4.5 AR (L* uaz h°) waz color strength (K/S value) reannffianfaedansIfidannive

901U oxidizing agent FIN4°]

Conditons Oxidizing agent Mordant agent E color - K/S value

Virgin hair 28.67°  307.13%

Bleached hair 67.04°°  54.05™

Kae Lae hydrogen peroxide  ferrous sulphate ~ 64.60°°  311.79° 14.58°
lime juice ferrous sulphate  52.69°  66.56™ 5.20"
ascorbic acid ferrous sulphate ~ 48.16°°  61.29™ 18.48°

Samor pipek  hydrogen peroxide  ferrous sulphate  56.10°  52.33% 9.40"
lime juice ferrous sulphate  69.02"  9.87° 5.27"
ascorbic acid ferrous sulphate  36.38°  65.65™ 9.09"

Sappan wood hydrogen peroxide  ferrous sulphate  62.92°  26.22° 19.63°
lime juice ferrous sulphate ~ 71.71%  30.47°° 14.81°
ascorbic acid ferrous sulphate ~ 64.90°°  321.06™ 18.01%

Turmeric hydrogen peroxide  ferrous sulphate 77.25° 324.45% 10.98°
lime juice ferrous sulphate  73.24™  306.14™ 10.31°
ascorbic acid ferrous sulphate 53.52°°  356.62° 13.17°

ab,.c,.

""Different superscripts in the same column indicated that means were significantly

different (p < 0.01)

(a) virgin hair (b) bleached hair (c) kae lae

(e) sappan wood

) o A a o PRy o )
3‘1]1/1 4.1 ANBUTNURIUDILFUNNNANIAQE microscope chromameter
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42.3. Ansuaes mordant agents sansfiendnnlnglianslfdsssngnfainive

A13799 4.6 AR (L* and h°) aeauninsiandinalda1s1i@assua1manig WU HALAIDNEN LAy

nuRfianAeasannaNNaNaNNNNNANA2E ascorbic acid Wag ferrous sulphate liANAMMEL

= a

agegm analumenzdn nsfiandlaald mordant agent Miflu metal ions Tneaziinnsnadu

Wuszleaaurasluanaesanslia (Lee uaz Schwartz, 2006) WBNANUUNIIAARTIANNIUI
NN9LAN mordant agent FNNAUULITEINIANAMANTTRUS ferrous  sulphate @un9nMnTHAR

ANNENNINTY Tuatued alum, EDTA uwazdsannantnl#idneanadn ferrous sulphate @9upn

1
= | ! o

color strength (K/S value) e AfaNFanNTFINAY ferrous sulphate p1 KIS Q\‘ILmeWLﬁu

11 ferrous sulphate 11 1in178ianAnnTLs2@NTNMANINNIN T mordant agent Taa a7 1Hia
= =X b% ¥ dl [ dl 1 09-/ dISJ b % o/

anirgness A ludunslaunisuasugiifluansiliazaelunn uazasnfiansoauansainann

WNuasINrL ascorbic acid wa ferrous sulphate AN K/S ga7ign

A & A o PR oy o . . LA e A
7UN 4.2 UAAINUNIVRILAURNNNAN B ALE scanning electron microscope WU WUNNIUDINNN

= - A

P = o P e = o axd A A = =
fianAanniadansnizuansneiulyl IneinuasssnaARnuEa oy luanenuuntiiuniswend
A o o o . = . o =
NNNANBLZUBINITYNNIANEAIE hydrogen peroxide T8 hydrogen peroxide TBunsnTNNiu

< o A o . o o o A A Ay Ay o
nanusdinliierinans melanin luiduusuazinaaidunn douiuionesunndiondsoaanslig
a = ] o a o A % v %
89INTRANNTIINTU ferrous sulphate HanHazgnAdaLAeTNANAT9ANT IHALUELNN uaY
\489a1n ascorbic  acid lHnnailaindannasinliluianasasanslidunsnguidinloludu

cuticle WAz cortex AELTUNL (Lee Az Schwartz, 2006)
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A19199 4.6 AR (L waz h°) waz color strength (K/S value) 2840 Afianfneans I HidannT

971U mordant agent Fi4°]

Conditons Oxidizing agent Mordant agent E coler e K/S value
Virgin hair 28.33°  304.50°
Bleached hair 69.07°  57.14'

Kae Lae ascorbic acid ferrous sulphate 46.77 60.78° 18.48°

ascorbic acid alum 58.84°  68.92% 14,73

ascorbic acid EDTA 65.88" 1.82" 12.69"

ascorbic acid Tea extract 68.81°  20.01 10.92"

Samor pipek ascorbic acid ferrous sulphate 36.05  68.68™ 14.00°"

ascorbic acid alum 56.07°  63.94° 11.92"

ascorbic acid EDTA 52.42"  63.98° 12.42"

ascorbic acid Tea extract 57.09° 69.77° 13.02"

Sappan wood ascorbic acid ferrous sulphate 67.06° 68.68™ 18.10°

ascorbic acid alum 55.77° 8.06' 14.39"°

ascorbic acid EDTA 64.54°  23.09° 15.08"

ascorbic acid Tea extract 46.03 60.84° 16.23°

Turmeric ascorbic acid ferrous sulphate 58.66°  324.92° 14.98™

ascorbic acid alum 52.36"  67.09° 14.81

ascorbic acid EDTA 59.68°  55.92' 13.51%"

ascorbic acid Tea extract 57.00F°  55.77' 15.17°

ab,.c,.

different (p < 0.01)

“"Different superscripts in the same column indicated that means were significantly



(d) turmeric (methanol) + ascorbic acid + Fe,SO,

a [ dg, a ¥ dli 1% . .
3“1]1/1 4.2 ANTWUEWUNIUBIAUNNNANIAIL scanning electron microscope
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