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Abstract

Introduction & Objectives: Indigofera tinctorial L. (indigo) is a broad shrub with alternate pinnate leaves
and elliptic leaflets that have compounds with antioxidant, antibacterial and anti-inflammatory activities, which
inhibit the development of lung cancer, and protect against ultraviolet radiation. Indigo has been used to dye fabric,
and there has been research on indigo extracts being used to develop cosmetic products. This research aimed to
study the biological properties of indigo extract, formulate lotions and test their physical and chemical stability.

Methodology: The antioxidant activity of indigo extract was studied using a DPPH assay, and its phenolic
content was determined using the Folin-ciocalteu colorimetry method and flavonoid content using the aluminum
chloride colorimetry method. Fresh indigo from the shoot tips, young leaves, mature leaves, and all three parts in a
ratio of 1:1:1 was extracted with methanol solvent. The extract that exhibited the best antioxidant activity, phenolic
content, and flavonoid content was selected to develop lotion, and the best lotion was tested for antioxidant activity,
phenolic content, and flavonoid content by using one-way ANOVA for the effects of such substances.

Results: The indigo extracts from shoot tips had the best antioxidant activity at ICsy of 0.12 + 0.01 mg/
mL, from young leaves had the highest phenolic content (114.93 £ 11.44 mg GAE/g extract), and from all three
parts had the highest flavonoid content (763.00 + 42.26 mg QE/g extract). As for the lotion formulation, the third
formula with 0.12 %w/w all-part indigo extract had good physical and chemical stability characteristics; while the
formula using shoot-tip extract had the best antioxidant activity at ICs, of 42.23 + 0.02 mg/mL.

Discussion: This study found that the total phenolic and flavonoid contents did not positively correlate with
antioxidant activity. This could be a guideline for selecting the plant parts for testing to match the application’s

benefits. For example, to produce a product for reducing inflammation and wrinkles, the plant part with the highest
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antioxidant activity may be used.

Conclusions and Recommendations: The extract from shoot tip had the highest antioxidant content.

The lotion formula with an extract from shoot tips had the highest antioxidant activity. Formulating a lotion with

indigo extract as a cosmetic product was an additional use of indigo other than for fabric dyeing. Other important

substances from indigo extract and toxicity testing in animal models should be further studied. It may also be made

into a medicinal product for reducing inflammation. That was an additional choice for consumers to use products

with natural herbal ingredients, leading to the development of commercial herbal products

Key words: Indigofera tinctorial L., antioxidant activity, phenolic content, flavonoids content, lotions
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1.1 @Nd6® (Indigofera tinctorial L.)
RIS OEREARTEN N7 4 dau Usznaude
100 (shoot tip) D FIUVDILDALAN ) Al
Tidulusau dulusan (young leaves) da am
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shoot tip A\

> all three parts

J

mature leaves

Figure 1 The parts of indigo (Indigofera tinctorial L.).
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2.1 Lﬂ%aaiszaLLﬁaLLuuwgu (rotary
evaporator R201, BUCHI, Switzerland)

2.2 wdasadninsivlafimas (UV-
spectrophotometer T80, PG, United Kingdom)

2.3 Le3asauaniau (hot air over i
D11907 Schwabach ﬁﬁa Memmert)

2.4 \eRpsthaies (centrifuge $4 Digi-
cen 21R 15 lanaudfalsladu $1iie)
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cometer 4 NDJ-8S £i%fa T-BOTA)

26 13asineEnTa-6he (pH meter U
FT2200-F fitfa OHAUS)

3. &@15ad

3.1 WWMUDa (methanol) Analytical
Reagent Grade (AR) 15EAISNT e

3.2 DPPH (2, 2-Diphenyl-1-Picrylhy-
drazyl) Analytical Reagent Grade (AR) USHN
FNH NG

3.3 Folin-Ciocalteau reagent, Analyti-
cal Reagent Grade (AR) 158mla1n $117@

3.4 AenAud (ascorbic acid) Analytical
Reagent Grade (AR) USENZNAN 9116

3.5 NIALUNAAN (gallic acid) Analytical
Reagent Grade (AR) USEVENH 4116

3.6 LAB3T7U (quercetin) Analytical
Reagent Grade (AR) USHNZNHN 3116

3.7 Mineral oil, Cosmetic Grade RK)
Husuiie Sulnaediusiuazmaen

3.8 Jojoba oil, Cosmetic Grade ﬁnﬁu
Faudie Fulneediusiuacmsim

3.9 Carbopol 940, Cosmetic Grade Ak

Hudmdie Sulneefifusiuazneen

3.10 Isopropyl myristate, Cosmetic
Grade ¥afuduaie fulneediuiuazmas
m

3.11 Dimethicone, Cosmetic Grade
waugme Fumeiniliusiuarmsdn

3.12 Cetomacrogol 1000, Cosmetic
Grade Mefiududia fulnuiedldmsiuay
I

3.13 White soft paraffin, Cosmetic
Grade W9uaudie Sulnuiedldmsiiag
TN

3.14 Cetostearyl alcohol, Cosmetic
Grade Mefiududia fulnuiedldmsiuay
I

3.15 Glycerin, Cosmetic Grade ﬁmﬁu
daudfie Fulneedineiuesnsdn

3.16 Glydant plus, Cosmetic Grade
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1. Maesaingay

shoae lugon luu fesnsusgmlugansan
1:1:1 ansseinganniingss (Indigofera tinc-
torial L.) Fifvlandnasies Seiaanauns
hanennuk wdheuTigeangf 50 °C wiavhanua
AUAUB LA MM IUENUALINTIUDS 100
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anulnafiueazBaaisnaiadaadrh
avaeruea® ludasain 1:10 laaug 3
e 5 Su figunpfives ndsandunsasdae

NITAMBNTDI Whatman L‘LIQ% 1 ﬁ']vLﬁigL%HLa"léf’]
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ara maaﬂé’ham’%'aﬁmmuﬁmmumgu (rotary
evaporator) lne/Fgaunnfifi 40 °C et 200
mbar saafian s lleuiigauematau 50 °c
wazihsnaTeTy iestmesvhazanuaan 1
e Al densafauiain crude extract 1Nt
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Renukadevi Way Sultana (2011)? &9l43eain

% (ascorbic acid) us3:a3gu laeasus
f3azane DPPH Wadusaeas 0.004 Lasdinaed
SeEteRa NN 01, 0.2,0.3,0.4, 0.5 WAL 0.6
mg/mL legldsmusafiudvhazas udage
¢0L19EIENAUIN®T 0.15 mL IeiNaIazae
DPPH 13ane15 4.5 mL wﬁmﬁmmﬁgmma teh
e eeaas Vortex mixer wam 1 w7
antiudis Blufisie 30 wifi Whleemsganis
LEITiaNHNEMAAL 517 nm laeleRas UV-spec-
trophotometer VALY 3 &1 o

13
SoUREnNTMITNUDUYADETS AIENNT

Control OD - Sample OD

13
SovasnnoMIeuOuYadEsy =

X 100

Control OD

I@H Control OD =
Sample OD

LAY UHALTUeN IC,, F9manefaSanon
endndnsaahashefiviFensayyadess
AanaI5REaE 50 (ICs, 50% of Inhibitory Concen-
tration) lAEIFUWIWINAN ICs AMNEANMTVDINTIN
fay = 18304 x - 6.7592 dasleh R? = 0.9971 e
y fn Sounsnvisnacnueuyadaay DPPH wag x
A9 ANNYNIUYRIINAUT (ascorbic acid) mg/
mL

3.2 MmsAeazimnysaimaisdsenay
Anadnsan

J3nauasUsznauiuednsia ¥iins
nadaulaeisndaulasaInIzved Loipiman
wazamy (2011)"° loeldnsaunadnduas

H19331% NAFEDUA2 Folin-Ciocalteu Colo-

FNGANTULFIZDINGNAITLANTITHIGTTIN

FeANAuLEIaIathssnTa i luasayany DPPH

rimetry method laggadintIaIainaTIN
AN NG 0.1 mg/mL LStk 200 uL L&
M3arany Folin-Ciocalteu 400 uL LbagaiIaeane
TnAenmsUnLaSosaT 7.5 153004 1 mL a1niin
Gashnau 2 mL wehlfdhiueneieias Vortex
mixer (e 1307 enel3ludisie 30w silal
ﬁﬁmmﬁqmﬂﬁuumﬁmm&m@%‘u 765 nm 1ot
m‘%'aa UV-spectrophotometer ﬁﬁﬁ?ﬂﬁ@u@ﬂﬁu
WEITEUEUAUNTINEN AT IULBINTAUNGEN
(gallic acid) NA&LUBENAY 3  dnadlos
I¥amms v = 5.581x - 0.2577 Fafien R? = 0.9979
o y Ao Mmaganduuasiienuemedn 765
nm Uag x #8 AN NI UYDIFITAZAILNTA

WNa&aN (gallic acid) mg/mL
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3.3 msdeszimysananalauesd
59

negauvnUSianaluasdsin tae
Aluminum chloride colorimetry method ‘17‘1
AALa9A1NIT289 Prommuak Lazansy (2008)"”
IREEDE TP NHE AW 0.1 mg/mL Taeds
FIBLNFITETA 1 g AYAIUAILLNNIUDALA
PSuianeseummuaaii 10 mL gesane
603 160 UL Wis5euay 10 1avavgililunaae-
568 (AICL) 1.5 mL wasl5 Banasdneringua,
A3 4.5 mL wehlfidhin shluinenmsgeanas
WEITANNEMAAL 425 nm WAZIFMIQANAL
el ludmnnvnySanaman huoedssan
mw\lmmgmma%ﬁ%ﬁu (quercetin) ¥nmanagayL
dhathaay 3 1 funales|Faums y = 2.4822x
- 0.2913 Zefien R = 0.9996 iila y fa MMIQR

NAULFINANNENINRY 425 nm LA x A AN

Watassnsaranelaadaviv (quercetin) mg/mL

4. maesensuladuanasanaasiy

'
A

MFMIIETENAATIN (indigo extract) 71
fiqviehuayyades UBsnienTLsznaufiuadn
EREN LLazﬁ%m‘z:uWaﬂ’maaﬁiamﬁﬁﬁqw 2679
d5udine9ay b 65y lunsazdiFufinnu
W uYasssan Wity 0.04, 0.08, 0.12, 0.16,
LAY 0.20 %w/w MNEGL TINHINNA 15 3L
U TUaL 100 g 8autIenauaagshTuLER
I Table 1 mawSusladu wienlautseandn
HIInMe ﬁaﬁgmﬂﬁwﬁu (§ufi 1) LaEINMe
¥ (dauﬁ 2) Fongnasnssad sy lnladu
Fuilowientiu Teerhaud 1 naoxlfiguvnd
70 °C wazguauit 2 Wilgumgf 75 °C ihdau
71 masaud 2 enlUfiemadeniudnannus
aahuane Lﬁaaqm%gﬁa@mﬁ‘ 45 °C \Findufl 3 a4

11 et lawAeiieladu

Table 1 Percentage of ingredients in lotion formula from 3 parts of indigo extracts.

Part Substance name Functions Percentage (weight by weight)

1 Mineral oil Emollient 2.00
Jojoba oil Emollient 1.00
Carbopol 940 Thickening agent 0.50
Isopropyl myristate Emollient 2.00
Dimethicone Skin protection 1.00
Cetomacrogol 1000 Emulsifier 15.00
White soft paraffin Emollient 3.00
Cetostearyl alcoholAuxiliary Emulsifier 2.00

2 Glycerin Humectant 5.00
DI water Solvent gs. to 100.00

3 Glydant plus Preservative 0.50

3 parts of indigo extract (shoot tip,

young leaves, all three parts)

Active ingredient

0.04, 0.08, 0.12, 0.16, 0.20

(recipes 1-5 in order)
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5. SUGEUNENOFELAINAIGIMIIMEAT
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5.1 nasavsmiuladuainsisaiaass
NOWLALANINITIIN Heating and cooling
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e 24 Flas v 1 J91) ¥nen 7 981 ¥ms
nedaulurndasng o ot
1) nedauFmuala
2) NAFBUT @28 Color Chart™
3) NAFaUAY pH F28LA309 pH
meterm
4) NOFOUFIANANTEA FIELeED3
Brookfield viscometer (LV2 spindle) iq'% NDJ-8S
fie T-BOTA luaaiSisou 2, 3 uay 4 rpm
5) MINARBLMIUENT Gnela3Da
Centrifuge s[umm%ﬁau 6,000 rpm 144 10 Y
figouavind 25 "
5.2 mﬁwmaaumqwééfma%aﬁﬁszmm
Tagu
wWatnlatu 6 g BeanenemYIIea 120
mL wen Wdhmufiuna 5 Wil (Feauasanis
999 Berna, Rosmala 8% Muhammad (2013)"
wa21inll Centrifuge wawizaiulasnuunll
QTN mﬂﬁyfuﬁwmiwmﬁamm%éﬁuawgaﬁﬁz
Fwdenfumaneseulusndad 3.1
5.3 NMs3laaeimnUsamasdsenay
Anadnsan
wistnladu 6 g ReaeneLmYIIea 120
mL wenfunar 5 wifl wdaild Centrifuge

) % a ¢ s .
[S2RIS2N AN gﬁ’guéla@']%‘]_]u\l‘]_]'] LA MNUWNINIT

NAFAUMUSNwasUsenauN U ANTINEN NI
SauLAaAs M g af 3.2

5.4 N153As1zimYSanasna luaed
393

= o A 2

wistnlatu 6 g RaaenLmYILeEa 120
mL weinfunar 5 widl wdaill Centrifuge
o awzaw e UL AT NN
NeEUMLEH WA e LGNNI UN DAY
o w o
333 lustef 3.3

a 6 o

M3AATENVIYA
= = Ag U a a
MIFeueunnoMmuaLyadate U3anmm

MsznauABeANTIN wazlSrna e
FNNETETAN Loeldaid One-way
ANOVA & SUmMs)3euieuanenieanuageh
wa3sn3ulatunauazmasmanagaulas ldan6
Paired sample t-test lOMAUATIANNTII

A
NILAT 95

NaNIsSANE

NNMTINATINER LUFIUTDIDR e LU
UA wardumasEnaE R TEm 111 an
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T wasihaurase e ARV aTe v
LsiarmanasaUsneaisuladu dauay 5 sy
39N 15 615U mﬁﬁuﬁw‘iﬁuﬁaﬁq@mmm%éﬁm
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1. SasazNanda (%yield)
AMNNAMTFNUIUINSDERLNANES (%yield)

WUNFMNEINTIENNT U N5 DUasNaNENFIFe

Wiy 6,57 g 50 11.14 %w/w uastinefignda
FIENALAAATINWIINL 3.33 g W8 6.66 %w/w

(Table 2)

Table 2 Percentage of dry weight from the parts of indigo extracts.

Parts of indigo Solvent Weight of indigo powder (g) Extract weight (g) %yield (w/w)
Shoot tip Methanol 50.00 3.33 6.66
Young leaves Methanol 50.00 3.53 7.06
Mature leaves Methanol 50.00 4.07 8.14
All three parts Methanol 50.00 5.57 11.14

2. qwééfmmguﬂaﬁsﬁz

ANMIEVEeueYyaBRaYSeAS DPPH
wazl#3en5iug (ascorbic acid) Wiuasazaiy
NGTPIUNL NI AR IULDAATININTGU
auyABEaLTige fle 1C, WiiU 0.12 % 0.01
mg/mL WaTaEIEIAEILIULA HanuansTn L
miﬁug\aaugaﬁmzﬁa efigfien 1C,, whifu 0.23
+ 0.01 mg/mL Taneiien ICs, VONENTALANE
MNNTPVWIMNAUT (ascorbic acid) Wiy 0.02 +
0.00 mg/mL (Table 3)

3. Yanauasisenauiuadingan

NaMISMUIINUEsUsTNaURUeEN

J9968AD Folin-ciocalteu colorimetry WUNET

ainsulugauzasenfiUSnamnstsenasituedn
ifgug_j@ﬁqmﬁa 114.93 +11.44 mg GAE/g extract
LLasﬁ%mmaﬁﬂﬁzﬂauﬂuaﬁm’mﬁﬁfaaﬁ@@
ADRUNENTIENNE WL 87.16 + 2.74 mg
GAE/g extract (Table 3)

4. Yssnaanlanaedsas

nmsmUSnamaluesdsinlasids
Aluminum chloride colorimetry (Table 3) WU
f;'waﬁaﬁ’@mmﬁﬁﬁ%mmwaﬂauam%wgeﬁqm
AOFTUNENIIENHEIY WY 763.00 + 42.26 mg
QE/g extract uastfanniiasiign Aadiuvasly

LWALYINAL 425.59 + 18.70 mg QE/g extract

Table 3 Antioxidant activity, phenolic and flavonoid contents of indigo extracts.

Biological activities Shoot tip Young leaves
Antioxidant activity 0.12 £ 0.01 0.14 £ 0.03
by DPPH method

Phenolic content 94.92 £ 5.05 11493+ 11.44

Flavonoid content

488.16 £ 45.46 488.70 £ 12.24 42559+ 18.70 763.00+£42.26

Mature leaves All three parts Standard substance

0.23+£0.01 0.14 £ 0.04 Ascorbic acid
0.02 + 0.00
99.93 +5.17 87.16 £ 2.74 Gallic acid
Quercetin

Note: Formulate the lotion using the indigo extract, which has the best antioxidant activity, phenolic content, and flavonoid

content.
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5. NSNAFAUMIINLMNLAZLAT YRS ladh
NFTENOAIN

MmN ladu lanmsihauassansariea

da Zs - -
ANNNAONDINUBUYADETE USnuassenay
Fuednn uaztFanaman husudsianange
AENIENAATINEILDA LB LATEIANENTIS

anaan ennaey Tunefiansataaalunn ks

Laad 2

gisiafige slalldhanldlumstiannladu lay

Tuusiazdmhinwawnamag 5 d¥u T
15 6130 Al TN geen¥uf 3 Aflenadiadu
POIANIFNAATNYINT 0.12 %w/w NYNEIUR
mmmﬁ’gaﬁ‘fj@w NAMIOFOLYMEMNLAY
mﬁﬂ'auu,aWﬁﬁmﬁw@ﬁamaﬂaﬁiﬁuqm@iﬁuﬁ 3
ansnsafinemnNsuzen luseu ward NN

MNAI LEGI 114 Table 4

Table 4 Physical and chemical stability before and after testing of the 3" formula lotion.

Feature of

Before heating and cooling cycle After heating and cooling cycle p-value
the 3" formula Shoot tip Young leaves All three parts Shoot tip Young leaves All three parts
lotion
Color Off white Off white Off white Off white Off white Off white -
Stickiness Not sticky Not sticky Not sticky Not sticky Not sticky Not sticky -
pH 5.18+0.01 5.15+0.03 5.33+0.01 5.16 + 0.01 5.15 + 0.05 5.30+0.01 p>0.05

Viscosity (cP) 4597 +21.22 4341+ 119.53 4561 +139.39 4448 + 130.06 4249+ 106.79 4347 £66.95 p>0.05

Separation No separation No separation

No separation

No separation No separation No separation -

Note: p > 0.05 means there is no statistically significant difference.

NnrammeaaulatuaNaaina UL
1801 LAYA N AR IR WUAEELT 3 289
sneh o Iushsuiiafign Wesnileladulais
muend laifmedeunasasd e pH uay
manaiie lfanuuenesiua el ey
NNENE (p > 0.05) Toesnsud 2, 4 LAY 5 Ua9aIh
Han LAZEIUA 1, 2, 4 ey 5 Mnadwlusew uay
NN UHEATIENN I Sen PH LLeNGNINUDENS
e Fymeatd (p < 0.05) wamIls Table 5
WALENSLT 1 MNEUHENTIENNE LAz ST 2

YDIRIULDAN AN NN LANFNIN U 2198 TTe)

MOYNNEDE (p =< 0.05) wa®3 i Table 6
MINAFOLANHULY NN TNLAZLAND
TaFUaINETETAATIN NOULALNINTNAFOL
AeAD Heating and cooling cycle PUFIN
MIFINAQAILA LA NOUMINAFIL ANBUE
siuderwadenldina NRINMINAOFOUYN
FMSuiFIaantasduiuIwIa (Figure 2)
Lainwumei A asmasmmaseLss 15 ¢y
MINAFDUEA 28 Color chart WUIARU1IWIA
danlumaihmagon 9 waelsifinmmwaeuuas

2095 (Figure 2) Man@aaaue pH (Table 5) a2l
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PERIIRFNNTo- (pH meter) WU 1 pH 2849
rateladuanaae U 1,2, 4 uag 5 Nanu
LeNEINUBL NN E A tYnIadid (p < 0.05) M3
VOFOLANBIULYIINMENIN AN (Table 6)
Taumslieaasinanamila (brookfield visco-
meter) e 1 pm NAULALHRINITNAFDL

ueh5u7 2 sasdinenn NUNTANNLENEIT

Visual testing

J

Formula 1 Formula 2 Formula 3 Formula 4 Formula 5

peaRtuEAYvneania (p < 0.05) WarEIENA
SN ENTIRNNE I IUGSUR 1 Hanuuaneng
R ENIRTF A YN NS (p < 0.05) MINAFL
Snmowsymememumaneniulaems eaoii
WiAEN (centrifuge) lANMIEITEY 6,000 rpm 1T

a1 10 Wt W laduria 15 ehsuladfnisuean

1%

b
Color chart testing
Before
Before
Orange-White 159 D
shoot tip
After
After
Orange-White 159 D
Before
Before

White Group 155 D
young leaves

After
After
White Group 155 D
Before
Before

White Group 155 D

all three parts

After
After

White Group 155 D

Figure 2 The color of lotion preparations was observed by the naked eye and tested with a Color chart comparing before

and after testing 15 formulas.
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Table 5 The pH values of lotion preparations were tested by comparing before and after 15 formulas.

Before After
Formulations: F Heating and cooling Heating and cooling Bh - Ah
cycle: Bh (Mean = S.D.) cycle: Ah (Mean = S.D.) (Mean = S.D.) p-value
Shoot tip
F1 4.82 + 0.01 4.77 £0.02 0.05 +0.02 0.057
F2 5.18 £ 0.01 5.09 + 0.01 0.09 + 0.02 0.012*
F3 5.31 £ 0.02 5.20 £ 0.02 0.13+£0.06 0.059
F4 4.95 +0.02 4.87 £ 0.01 0.08 + 0.01 0.002*
F5 5.13 £ 0.01 5.05 £ 0.02 0.08 + 0.03 0.038*
Young leaves
F1 5.14 + 0.01 5.04 £ 0.01 0.10 £ 0.01 0.001*
F2 5.21 + 0.01 5.07 £ 0.05 0.15+ 0.06 0.047*
F3 5.15 £ 0.03 5.15 £ 0.05 -0.01 £ 0.09 0.952
F4 5.29 £ 0.02 5.17 £ 0.01 0.12 £ 0.03 0.016*
F5 5.17 £ 0.01 5.08 £ 0.02 0.09 + 0.02 0.012*
All three parts
F1 5.20 £ 0.01 5.10 £ 0.01 0.10 £ 0.01 0.001*
F2 5.23 £ 0.01 5.13 £ 0.01 0.10 £ 0.01 0.001*
F3 5.33 £ 0.01 5.28 £ 0.01 0.11 £ 0.01 0.056
F4 5.31 £ 0.04 5.21 £ 0.04 0.10 £ 0.01 0.001*
F5 5.21 £ 0.01 5.10 £ 0.01 0.10 £ 0.01 0.001*
Note: *Means p < 0.05. There is a statistically significant difference.
Table 6 The viscosity of lotion preparations was tested by comparing the before and after of 15 formulas.
Before After
Formulations: F Heating and cooling Heating and cooling Bh - Ah
cycle: Bh (cP, Mean = S.D.) (cP, Mean = S.D.) (Mean = S.D.) p-value
Shoot tip
F1 4642 £ 34.12 4459 £ 112.01 183.67 £ 103.01 0.091
F2 4595 + 35.72 4252 £103.12 346.00 + 134.75 0.047*
F3 4597 £ 21.22 4448 + 130.06 143.67 £ 104.10 0.139
F4 4597 + 68.00 4381 £ 100.48 215.67 £+ 105.94 0.072
F5 4469 £ 121.13 4222 + 83.50 247.33+179.26 0.139
Young leaves
F1 4456 £ 67.41 4504 £ 94.12 -48.33+101.42 0.496
F2 4254 £ 110.94 4287 £ 110.95 -60.67 £ 82.92 0.333
F3 4341 £119.583 4249 £ 106.79 92.33 £ 69.15 0.147
F4 4443 £+ 82.40 4372 £ 105.62 71.00 £ 75.32 0.244
F5 4477 £ 148.46 4351 £ 94.97 124.33 £ 105.12 0177
All three parts
F1 4514 + 86.28 4384 £+ 130.31 130.00 + 48.88 0.044*
F2 4391 £ 167.21 4240 £ 147.05 151.33 £ 136.54 0.195
F3 4561 £ 139.39 4347 £ 66.95 68.33 £ 276.87 0.711
F4 4172 +£178.22 4056 = 109.20 94.00 £ 174.85 0.450
F5 4605 £+ 65.18 4592 + 46.23 13.00 + 165.64 0.904

Note: *Means p < 0.05. There is a statistically significant difference.
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6. qwééfmm&uyaﬁmz USanmasilsznay
Auadnsin waztSarmnarlonasasanaasla
Fuehdud 3

mﬂwamﬁiwmﬁauqme‘iﬁu%q 15 6130 Wy
el Qm@iﬁuﬁ 3 PRIFNIFENAFIUGN ) VBIATIA
Hushsuiianae dosmnilalafulaifineueniu
aifimaaeuuasasd (Figure 2) ¢ pH (Table
B) LAYAIANNNIA (Table 6) huiflaNNuaNe1s
o 9lteaAyneada (p > 0.05) Usznau
ﬁ’mmﬁaﬂNamic?im:nmﬂﬁ’;wnaammﬁﬁaw%
m@%’gmwﬁaﬁqﬂué’mﬁyfu /) POIgeIFLT 3
WWaFey Fomaehamnelatusniud 3 Andu
Nammiaﬁ@ﬁ’maammwﬂaumqw%éﬁmmga-
55 thlatufisiasaingrulugeonsmagey
MUSEsUsznouinadnan wasiiladu
RN AT IFNE U N AFDUMILS N
wWanlhuoeidsan il

6.1 qw‘éé’mm&uﬂaﬁaiz

mﬁmim@ﬁaquéﬁmawgaﬁmmaa
Tadudh3ud 3 AfldrunanasaiaaIugnas
AN 8eN IC,, Wiy 42.23 = 0.02 mg/mL

6.2 YSanaarsdsznauiuaingas

nMsmdSanauasUsenauNuadnsia
ansladudnsud 3 Afldumanansaiagnlusas
PDIATIH WU AN 50 mg/mL f5anon
#3Usznaviuednginwiiiy 2.61 + 0.01 mg
GAE/g lotion

6.3 Ysanaunalonazdsan

mamUSanamanluo@aanaadladi
3T 3 AR UHENETEAE U E AN
WA NNE NI 50 mg/mL ftSanamanla

UPUFATINWINTY 6.29 + 0.01 mg QE/g lotion

anls19ma

NNNAMINGFDU AL e
€ U =) { 1 o
LRHNNDNULNDNIEATIFA FaUmIFTIAAIN
lugaufiFmnmastsznaufuadnsingsfige
LAZETET O E N ENTIENNE I S eTE4 1:1:1
B luoudsingsfign namImeans
LA BRI AN TR LS TaIETET AN ATIN
3 2 =) % =
Aonddmenyadass nudimaisdsznay
Anodnain wazdsuimwailauassaas ba
HFOAAADINUIIUITEYDY Ongaj (2015)"° 4
PWUIWRNBNUS I UE1TUITLNa N UBANTIN AL
~ & ~ Lo A @
‘UimmeIma&Jm’qua VDU ASETER
azguemNdng Tstiauagtiusmnsnasui 4 oie
1 AA 1 1 dl aa % as
2] g ld uwnas?ian A5mIane wagdsnis
AATER09e DN
JMNNUITEDI Kim azanse (2012)% wu
hensarinaTNaNeWug Polygonum tinctorium
Ait. Mnauluuileeldindishvnazats neaay
M85 ABTS, FRAP, CUPRAC L@y DPPH U
1A Ag % a dd‘ dl = a £
NHMDINUanyadaTEaNgadaTaUWEUTY
1 < Aan 1 o
lugaw we uacllsade dmaTaiaaTnaIn
WAARUSINENsUsENauRAUR ANTINLALLS D
W huourmnggs lwmeianddetinuiemns
- £
FNAFILLDN PALFINAZALLNYNUDE HOVDL
auyRdEIEATige asaiadmlugeuiiyTanm
WUDANTINGINGR LATETHANNH IANTNTIIENN
LA A I3 o X
FuiSanama e UATINGIFA VIUA NN
< . . e 4
FN9TDINMBNTINIW s asUWITeaaLiasn
PNENLAUGMNNTTTIENUTEN Josuttis LazAL
(2012)"" wazduriafienesriu'?
3 2 a =
MNNANATOUN VDM UDULHDFTE UIN0U

MIlsznouRueanTIN tavtSomalluaes
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TNAFTER wuh SsEiaeTNEmLee LsaL
wAZAIUHENTIE R 0 fiqvisafige eudé
3adeniis 3 dau (wan lugan uavaduNsas
s senamsnianndugaslatu daes 6
G0 3asfiu 15 63U delu 5 ehsuildautavney
WRaUTW LeNesLAUSINMmaIanIare ey
g sUiiafigauamnaauihsmaseu Aoges
Gsuft 3 Aiflenadudusasansainamaim
0.12 %w/w 18I NNANAMAFELYIINM NN
waed] MerauuasmdsmamaseLedladush3y
71 3 flemuasshluynindemanesey dhen
L%N%u"ﬂa\‘mﬁl,aadﬁﬁﬁﬁ(ﬂaQﬂwﬁ’NNa“ﬂadﬂwé‘m@
Famwleaeitstannai lfsasdlatusne uas
NAMIVAFOLANHIULANNAIG §1%TUeN pH A
Winldmasmmeaouiienotiszning 5.15 - 5.30
Fafuenlndifeeiu pH 2a9fasnniige senados
fUNUITeTa9 Thantong wazanse (2011)" 16
Yhms&nw e pH FivianzasvasRmafiunge
gau Heh pH ogfluers 5,50 - 6.50
wamaialadurs 16 sy wuh g99
ﬁaﬁqmmmiﬂﬁ@mmmuaa@ lugan uay
SuNEnTIEaEL Ae gasehufl 3 flasand
emmassilunnannsinasoy vililaduile
famuaniTanddnumndmiumaih leesen
PNMINBNUNDUNRE WUNETUDYYRD Y
1nsriedauanti@lumssnmlsacs o 1w 1se
wala Taausds uwasgasreanie™ demadiu
aysadEIvsznaudIedImAud wén-ualsf
Fendug asdssnauiueingin wazamangs
wanlhuosd Aifusaduoandiedu® uaviims

13
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duanyadaTEaINNIETNGITTIUIN AT
LAZITNAKD UaNANHEIRNNNTSTININWAL )
A A Py € o o
Anendasnaziiulselomidanisinswen
' y . s .o '
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MANHNFNAGILLNYNUD AN VIDENUNITDNLELY]
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y fo 2 - .
lednunanaiuduanladnlsdug anssade
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3 U
ANNUaaaNe Usenauiunniresssmuanys
ey U531ur09813U52nouN e dNIIN way
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'y o Lo o
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