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3. ¥ansveaaswilng)  asdvaeuanulildvesitiinseiusinaansinueyyadase
(antioxidant) Tuiw

?iamsmaaa(mmé’anqw) Method Validation on Analysis of Antioxidant in Plant
4. AnghATuY
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5. uUNAnga

nsnsivaeumultliveiziinseiusunaasiueyyadasyluiiy die DPPH radical scavenging
capacity assay 33n1309na1 1 uisn1snsgiansiiueyyadaselng s Falun1snmasndedly
ansazany trolox WUaTNNTEIL 91NN15ATINERUNUY B0 51U (range) ve9iFAlATIEYiAY
WU 0 - 50 mg/L A1 correlation coefficient (r) 0.997 fAMANUAUNUSLTULAUAT (linearity) 9975
Ansgiiiaudut 5 - 30 mg/L Inglvia corelation coefficient () Winfu 0.998 Usunamgnd
mmiamaawuﬁimai%ﬁ (limited of detection ; LOD) WAy 1.17 mg/L U%mw‘ﬁqmﬁmmsmwmu

laeag1egnaeauiugi (imited of quantitative ; LOQ) windy 2.00 me/L densradeuainuniy



aa

(accuracy) LaTAULTIE (precision) U84I5LATIZN AIYAITAIUIA % recovery LazATHORRAT
(Horwitz’s Ratio) 911015 spike fagansazany trolox finududu 2, 30 waz 85 me/L Tu sample
blank WU A1 % recovery WU 95.03, 98.03 Lay 87.63 % M1Ua19U hayA1 HORRAT m1AU 1.07,
0.26 Waz 0.65 MUY Fsa1nnFIAT s correlation coefficient () > 0.995 A1 % recovery 88
Tutin3 85-120 % uawA1 HORRAT < 2 daruinausinssonsunuinasgiuaina ey n1isieei
USuaasiueyyadaszluiiay #9835 DPPH radical scavenging capacity assay 3sa1u1saldiiuis

Ansdmsureslfinnisla

The DPPH radical scavenging capacity assay which use to determine the amount of plant
antioxidant content by measure total antioxidant capacity (TAC), was validated in this study.
The results from the validation, the working range at 0 to 50 mg/L of trolox solution produced
the correlation coefficient value (r) 0.997 and the correlation coefficient value of linearity which
trolox ranged from 5 to 30 mg/L is 0.998. Limitation of detection (LOD) and Limitation of
quantitative (LOQ) were 1.17 mg/L and 2.00 mg/L repetitively. The accuracy and precision were
validated by spiked with trolox solution at concentration as 2, 30 and 85 mg/L to sample blank
and estimated percentage of recovery and HORRAT ratio. As the results, the percentage of
recovery was 95.35, 98.03 and 87.63 repetitively thus the accuracy accepted to AOAC. While
HORRAT ratio was 1.07, 0.26, and 0.65 that also accepted to AOAC (HORRAT < 2). From this
study, it can concluded that the validated method, DPPH radical scavenging capacity assay, can

used as a standard method for plant antioxidant content.

6. AU

a

oyyadase (oxidants) Ae oznex lulanavideansuszneuiiididanseulinsugyilianuded
lunsifinufiseeendindu (InsAvduazame, 2538) druansfnueyyadase (antioxidants) Wuaswan
wulwivieansduilannsavrasvievufizendueuyadastlnonsaitordneyyadaszlivual unie
neaufasengniglaliandusdely s19n18vesausdinisasisenyadasydinan reactive oxygen
species (ROS) (Halliwell and Gutteridge, 1998) wiiu lalasiauilesoonlyn (H,0,) lensendausina
(HO") Wafeandausida (ROOY) uazgasoonludusida (027) Tunkiunszurunisniegla Tuaulnd
suneariiszuvaiisansiueyyadasy (antioxidative defense system) My toulwsiadasiigg 1wy
superoxide dismutase, catalase wag phospholipase LLazmsé’wuaqmﬂa%aszﬁlﬂﬁLaulﬁﬁ%umw die
Snunsefuresanseyyadassuarasinueyyadastleglussivauna urdluangfissiuvosans

auyadaszuazarsiueyyadasslisglussauauna Aelivsunaesaiseyyadaseiunniiuniiun



vosansiueyyadasy annzduiideniuin annggnoandladiiuauna (oxidative stress) fafu
anvgiinoliiiAnlsasng 4 u1nute 1wy lsalsafunasaideniinle (cardiovasculan), alusiwes
(Alzheimer’s disease), W15AUAU (Parkinson’s disease) ®3olILANITUANDUTY (aging) (Halliwell and
Gutteridge, 1998; lanuwazAny, 2550) 1518u31N15SUUIENIUETAUBUYAdaTE U TnTuviln
A199) @13Usznauiiueadn (phenolic compounds) a8 MM suavHaneiEsY wu ediaianiiy
3 W30a5ANNIINNYETIUNIR annsadiedesiusianiegainanegneendladiiuaunals (Packer et
al., 1999)

NTIATIERaIIueyyadasylufiod 19UsEnne1e a1unsavilanateds wu nsiasIein
Usinaansvialaviianis wiendulangunieiinuindanaudilunisiueyyadasy Wy valuesd,
0, INNAUT, naea1susenauludn (Zulueta et al., 2007) Lﬂaqmﬂﬂ%mmmaamiﬁma%aﬁfﬁs
Tufiwsinasulwsnileq dhasusgneulufemsiueyyadasevatey siianauiuey sauaansiifiquily

a I

n1sfnusnyadaszuadslinsulasadivesaisaussylainfeansla auiuluaiuduaianisior
Tasearsiueyyadastluansdiedalasweniinsziinfiansviialaiedadunisen uwazeiak
18y nuddediunisaulalszfivanuaiunsalunisdiueyyadaselaesiu (Total antioxidant
capacity, TAC) innninflagdiesiinsisiauszyidainduasla n1sin TAC dillumedaiilasuanuiey
WIZEINNTRANUsEANSAINNI AU YR DaTTYeRIeg e lndAuennduatwinndn (Wang et
al., 1996)
Ly aaa A o Y  aa . . I a ¢ 1
NIVNAADUEVENUUNATYID8NTLATUAILIS DPPH radical scavenging assay LUUANTILATIZUAN

TAC (@mfiduazamz, 2554) lnaidunsvageugnonuuiisersendndulasliaisiregisitujisen

=

v DPPH (1,1-diphenyl-2-picrylhydrazyl) %QLUuauyJaﬁaizﬁLaﬁmﬁﬁmq i DPPH l¢isuBidnnseu

visooyyadastlalasiauaziasuiu DPPHH fidnvamilumsavanedmdes inszieindesind1ns

@ﬂﬂﬁul,lm (spectrophotometer) finnuenapdu 517 wiluwns (Yamazaki et al., 1994)
mfiialdazuaniauasalunisiuesnindusenuibuei (%) scavenging activity of DPPH

. o &
radicals ®MUANNITAU

% scavenging activity of DPPH radicals = [(As;; control — Asy7 test sample)/ Asy7 control)] x 100

*AH T \
: A
0X A NO
= ANTIOXIDATION
0N

DPPH (VIOLET) DPPH: H (COLOUER. LESS)



Muil 1 msmdaanuansatunisidusiiiiueyyadase (Blois, 1958)

7. A5AUUNNST
7.1 \p30sdia/aunsnl
7.1.1 1w Indsunng @

7.1.2 930@119u9 100 Jadans

7.1.3 U

7.1.4 9nwnes
7.1.5 W399 MNATEN 5 ANLAU

7.1.6 1309 UV/Vis spectrophotometer §u U-2001 8%e HITACHI

7.2 d@151A4

7.2.1.DPPH (1,1-diphenyl-2-picrylhydrazyl)
7.2.2.methanol

7.2.3.trolox (6-hydroxy-2, 5, 7, 8- tetramethylchroman-2-carboxylic acid)

7.3 350115

7.3.1.mM3052980U¥1Ns5 14U (rang) vae3sAiAseuTinuamsinuayyadasyluny



7.3.1. 1.3 wwaglaa (cellulose) iy sample blank 11 2.000 n$u inansazaelnsaond
(trolox) 10, 20, 30, 40 way 50 dadn3usedns Assiumududuas 3 91 udilduws
Ua (methnol) Ysu19s 50 Ladans
7.3.1.2.9¢1 lnawp3onagnfunal 2 $2lus
7.3.1.3 1himegeiildnsesiunszaensosues 1
7.3.1.4 hasavareiiniunisnses 10 faddns ldvindausuinsuunn 50 Sadans Usu
USUINTAILUT 1L
7.3.1.5.141@15a5a1891n08 7.3.1.4.U30705 0.5 Jaaans nauivansazany DPPH 0.2
fiadluans Usu1es 3 Jaddns wen wivlufifla 30 wadi
7.3.1.6.i’mmmi@mﬂﬁuLLaw’hmﬂ%a spectrophotometer finue1aAaw 517 wluums
7.3.1.7.Au3tuAN (%) scavenging activity of DPPH radicals 484679819 91ngns
(%) scavenging activity of DPPH radicals = [(Asi7oiank-As17sample) Asizsampte] X 100
Asirpank = AINIIAANAULEANYBIENTAZANY DPPH fimnueady 517 wiluwns
Asizsample = ﬁhmﬁqmﬂﬁuLLawaqé]’aaﬂNﬁmmmmﬁu 517 WILULUAS
7.3.1.8. 11903199211 9AUTNTUVDIAIDE9 (WU X) AU (%) scavenging activity of DPPH

radicals (N4 y)

7.3.2.057380UANNFUNUSIBuEY (linearity) Y2935 AT zUSIMa sy aBaTsTuNY

7.3.2.1awwaglaa 2.000 N3 Winansazanglnsaend 5, 10, 15, 20, 25 wag 30 Jadniuse
ans Rsvsunnududuas 3 91 wdnhlufuwsueaUsunns 50 fadans

7.3.2.2.9¢1 nwp3oaagnfunan 2 $alus

7.3.2. 3. 4hhegsfildnsesrunsemunsesues 1

7.3.2.4 hasaranefiniunisnses 10 fadans Tdvantausunsuuns 50 Sadans Usu
USUINTAIELUT LA

7.3.2.5.10@1588a1891n99 7.3.2.4.U50105 0.5 Jaaans naunuaisazaty DPPH 0.2
fioaluans Usues 3 Jaddns wen wivlufifla 30 wndl

7.3.2.6.30AINN3QANTULENAIELATEY spectrophotometer IANNENIARY 517 WILUAT



7.3.2.5.A1U3tUAN (%) scavenging activity of DPPH radicals ¥@#38¢19 31ngns
(%) scavenging activity of DPPH radicals = [(Asi7oiank-As17sample) Asizsampte] X 100
Asibank = AINTAANAULENUDIANTALATY DPPH feuenadu 517 wiluwns
Asirsample = AIMNNIAANAULASUDIAIDENS fimuennay 517 wiluwns

7.3.2.7. 11009 MTENINAMUVNTUTDIFI0E19 (LAY X) AU (%) scavenging activity of

DPPH radicals (k0 y)

7.3.3.msvmaa'uﬂ"]ﬁﬁqmmﬂ%mmﬁmmmmaawﬂé’ (limited of detection ; LOD) uag
msmaauﬂ'ﬂG‘iﬂqmﬁmmmiwmu‘lﬁaei'mgnéia\iLL:u'usj"] ( limited of quantitative ; LOQ)
7.3.3.1. thuaglad 2.000 n¥u WmsIueaU3inms 50 fadans vhmsvnaes 10 41
7.3.3.2. w8 Inewedeangnduna 2 Flug
7.3.3.3. ihiegafildnseamiunszaunsenues 1
7.3.3.4. hansazanefiiiunisnses 10 fadans Tdvninusunsuuin 50 fadans Usu
USUINTAILLUT 1L
7.3.3.5. asagaeannte 7.3.3.4. Usuns 0.5 dadans wauiuaisazane DPPH 0.2
fiaaluans Usuns 3 Sadans wen ivlufisia 30 wndi
7.3.3.6. 5’m¢iﬂmiamﬂ§uuaﬂﬁwm%a spectrophotometer finue1IAAY 517 uiluuns
7.3.3.7. AMUI0AN (%) scavenging activity of DPPH radicals v83f18e14 31ngn3
(%) scavenging activity of DPPH radicals = [(Asi7pank-As17sample)’ Asi7sample] X 100
Asirpank = AINITAANAULEANYBIENTAZANY DPPH fimnuenady 517 wiluwns
Asirsample = AINNIAANFULAIUBIHIDENS ey emadu 517 wluwns
7.3.3.8.210N31915EWINANULTNTUTDIRIDY1 (WA X) AU (%) scavenging activity of
DPPH radicals (04 y)
7.3.3.9. A0 Aade (mean) wagAdonuninnsgu (SD) ved sample blank
7.3.3.10.A110A1 LOD Uag LOQ 1ngns
LOD = mean + 3 (SD)

LOQ = mean + 10 (SD)

7.3.4.01395928UAMNLI (accuracy) V9975 TIERUTINUA AWy ATz TuNY



7.3.4.1. dnwaglad 2.000 5y duansavanelnsaendiieududu 2, 30 way 85 ppm
LazsIUeaUsIAs 50 fadans vhnsveassiinnududuas 10 91
7.3.4.2. w8 Inewedeavgnduna 2 $lug
7.3.4.3. ihietadildnseaiunsznunsenues 1
7.3.4.6. thansazanefidiunisnses 10 Sadans Tdvniausunsuun 50 Sadans Usu
USUINTAIELUT 1L
7.3.4.5. dhasazauante 7.3.4.4. Usung 0.5 Jadans wauiuansazaiy DPPH 0.2 fad
Twan$ Usunns 3 fadans wen iulufisia 30 undi
7.3.4.6. 5’m¢i’1ﬂ1'§amﬂ§uLLmé’aaLﬂ%q spectrophotometer fiAue1IAAY 517 uiluluns
7.3.4.7. AUadA" (%) scavenging activity of DPPH radicals v99§9814 AINENT
(%) scavenging activity of DPPH radicals = [(Asi7oiank-Asi7sampte) Asizsampte] X 100
Asipane = AINNIAANAULAIYBIANTATATY DPPH fenue1Ady 517 wiluwnes
Astrsample = AINIAANGULAIVDIAIDE ey enaaay 517 wiluwns
7.3.4.8 13189 % relative accuracy 38 % recovery MNANUAUNUGTZNINIAIM

LUNTUBY trolox AU (%) scavenging activity of DPPH radicals

7.3.5.M3A5238UAMATYY (precision) Ya9353ATIERUTINMAIAUaYYadasETuNY
7.3.5.1.ahdeyanan iR 1ed ande 7.3.4 uninenilagld HORRAT (Horwitz’s Ratio)

1NFNT
Y

HORRAT (Horwitz’s Ratio) = (% RSD Experiment )/(Predicted Horwitz RSD)

9%RSD = (SD x 100)/ Mean
Predicted Horwitz RSD = 0.66 x 2 (105 10g9
C = Concentration

8.5z akaan uUNALEUNS



FTULLIAN Wauna1AY 2556 - fugngu 2557 seewiian 1 U

1 YR

GRUINTeRNTTHEE WeslfuRn1siiseinguideinunsiall nedideiaudadenisuanng

q

ASLNWYRT

9.4aN1SANNUNURAZINT

a

n13ns3vaeuAuldlavedizimsienUsunuatsdtueyyadasyluily 41838 DPPH radical
scavenging capacity assay Wui1 Wiensiaeutianislden (range) Yo NATIEIUTI NN S W LYA
Baselurae 0 - 50 me/L fien correlation coefficient (1) 0.997 (Fanndl 2) asrvaeuATELR ST
(linearity) ¥09353LAT 1wvIUTUIMa1TA WO YYaBasyIUYI 5 - 30 me/L iR correlation coefficient
0.998 (Hanwdl 3) BeruLnuTIBENFUNLINATHIU AOAC (r > 0.995) TneilArgavesuiunaiianinsa
ns1anule (imited of detection ; LOD) 1.17 mg/L LLa3ﬁ?ﬁwﬁqmﬁmmsmwmulé’asmgﬂéfaq
(limited of quantitative ; LOQ) 2.00 mg/L N15ATI9@8UAIULNY (accuracy) ¥o4I03LAT1ERUSUN
#1939 UBULADATEAIUNITAIUIN % recovery 1NNTT spike AIEAITaEaY trolox finnududu 2, 30
waz 85 me/L Tu sample blank Inevnadauiinnududuay 10 §1 wuin fn % recovery Winfu 95.35,
98.03 WAy 87.63 % ANAWU Fa1UNATEENTUALUIATIIU AOAC (ANENATFIU AOAC Ainiualid
AUUNTY 1 - 100 mg/l fivailAn % recovery agluais 85-120 %) wasiilonsradauanuiies

(precision) #a8n15U52dU repeatability A1 HORRAT winffu 1.07 0.26 wag 0.65 AMUSIRU a1

NAERNTUNININTEIU AOAC (MUHMIZIU AOAC fviualyl HORRAT < 2)

N (€N [ Y
(6,1 o (8,1 o
J

S =
o O O»

% scavenging activity of DPPH radicals
)
o

0 7% T T T T T 1
0 10 20 30 40 50 60

trolox (mg/L)



AN 2 LERIANNFURUSTEUI19AT (%) scavenging activity of DPPH radicals Auaisazane trolox

11729 10 - 50 mg/L

N
(6,
J

N
o

-
(S}

-
o

(6,1

% scavenging activity of DPPH radicals

0 10 20 30 40
trolox (mg/L)

AN 3 LAAIANANNUSTZNIN9AT (%) scavenging activity of DPPH radicals fiuaisazane trolox

Tut13 5 - 30 mg/L

8. ayunan1saiuauuasALun

a

n1asageuAullareisiaseuSunuansitueyyadaseluiiy 61835 DPPH radical

scavenging capacity assay WU31 92901519914 (rang) 0 - 50 me/L uag LHanII9a8UAIUEUNUSLT

'
1 o

WU (linearity) 71 5 - 30 me/L 61 r 2 0.995 ariuinasisenfumuuInTg Il AOAC lasfiadnanves

q

'
a

ﬂ%mmﬁmmmmwwﬂéf (limited of detection ; LOD) 1.17 mg/L LLazﬁmﬁﬂqmmmmimwEmulﬁ
98199nA93 (limited of quantitative ; LOQ) 2.00 mg/L A15ASIVABUAINULNY (accuracy) VOITF
ps1eiiledua % recovery 9115 spike fea1savats trolox fnnududu 2, 30 uay 85 me/L
Tu sample blank lagnageuiiaududuag 10 41 wuin A1 % recovery WIN11U 95.35, 98.03 lLay
87.63 % MUAGU %quuLﬂmeﬁsau%’ummmmgm AOAC wazilansiaaauAiuiies (precision) #ae
n15UTELU repeatability A1 HORRAT AU 1.07, 0.26 wag 0.65 AUaIAU Tngr 1uLnugigausunIL

WINTFIU ACAC A9t N1TIkATIwTIUTINNaTsAuayyadaselufiv A3e38 DPPH radical scavenging



capacity assay FsanunsaldiduisiiaszidunsunesujUAnsld Fsoravzdesdinisfinyiiiufiuiie

Wsueuiuisnsausely

9. msurlulgUslev

- hnTesenUsinuasaueyyadaseluity 63878 DPPH radical scavenging capacity assay

udAFIeszineluiesUJuRnns uazwmewnsbiungfiaulasely

11. 19N&A1591994

a

SEUAS. 2538. InvuINTISUasEUEIUFUAIN. NTUNNC:

LY

Tnsdns FuRrsuns, Uszanes Qades uariey 1
annUuIdelarunnig unineduuiing.

w@afld wiendd, ASes 8193 wae ueddsTl eunstlye. 2554. natlansradandnuamnsadiuayya
saszlnesaunuulmigremedavaumeslsumdluszuuiiinisivafivslniinanadaisuau fida
wlsinearsuauunluial. MIaTInemans 1. auas: 10-20.

Ton JseAUd, US¥ yeyge, Junw yyesni uag 1Nasny snadunes. 2550. a13dnuayaadese
(Radical Scavenging Agents). ngawn: H3lnedinsn1snum,

AOAC Guidelines for Single Laboratory Validation of Chemical Methods for Dietary Supplements
and Botanicals. 2002.

Blois M.S. 1958. Antioxidant determinations by the use of a stable free radical. Nature, 181:
1199-1200.

Brandwilliams W., Cuvelier M.E. and Berset C. 1995. Use of a free radical method to evaluate
antioxidant activity. LWT-Food Sci. Technol. 28; 25-30.

Halliwell B. and Gutteridge J.M.C. 1998. Free Radicals in Biology and Medicine. Clarendon
Press: Oxford, UK.

Packer L., Hiramatsu M. and Yoshikawa T. 1999. Antioxidant food supplements in human

health. Academic Press: London, UK.

Wang, H., Cao, G., & Prior, R.L. 1996. Total Antioxidant Capacity of Fruits. J. Agric. Food Chem.,
44(3), 701-5.



Yamazaki K., Hashimoto A., Kokusenya Y., Miyamoto T. and Sato T. 1994. Electrochemical
method for estimating the antioxidative effect of methanol extracts of crude drugs.
Chem Pharm Bull 42:1663-5.

Zulueta A, Esteve M.J,, Frasquet I. and Frigola A. 2007. Vitamin C, vitamin A, phenolic
compounds and total antioxidant capacity of new fruit juice and skim milk mixture

beverages marketed in Spain. Food Chem., 103(4), 1365-74.

AMANUIN

A15197 1 nan1sATIEH A % scavenging activity of DPPH radicals Tu sample blank 9712t 10 &1

PN AINTAANAULES % DPPH scavenging activity

blank 1.831
\waglad 1 1.813 0.98
\waglad 2 1.815 0.87
waglad 3 1.812 1.04
\waglaa 4 1.813 0.98
waglad 5 1.814 0.93
\waglad 6 1.813 0.98
\waglaa 7 1.812 1.04
\waglad 8 1.814 0.93
\waglad 9 1.813 0.98

\waglad 10 1.811 1.09



Aade 1.813 0.98

SD 0.001 0.06
LOD 1.17
LOQ 1.61

79819 N1TAUIEL A % scavenging activity of DPPH radicals

% scavenging activity of DPPH radicals = { (1.831 — 1.813) / 1.831} x 100

=0.98 %
lay  1.831 Wiy Annsganaulases blank
1.813 Wiy AIn1seandulaIveeaglad

M1319% 2 WANISILATIEIRAT % scavenging activity of DPPH radicals 1ile spike @15azany trolox 7

AT 2, 30 wag 85 mg/l Tu sample blank 4112u 10 i

P RN % scavenging activity of DPPH radicals
sample blank trolox 2 mg/L trolox 30 mg/L trolox 85 mg/L
1 0.98 2.19 19.67 49.80
2 0.87 2.35 19.61 48.73
3 1.04 2.24 19.44 47.39
a4 0.98 2.19 20.07 48.73
5 0.93 2.30 20.13 47.92
6 0.98 2.19 20.01 47.92
7 1.04 2.30 20.47 48.46
8 0.93 2.19 20.01 48.19




9 0.98 2.02 19.55 48.19

10 1.09 2.13 19.95 53.30
Aade 0.98 2.21 19.89 48.86
SD 0.06 0.09 0.32 1.69

A29819 N13AIUIEL LD spike @13azane trolox 2 me/L Tu sample blank

% Recovery ={(2.21 % - 0.98 %) / 1.29 %} x 100
= 9535%

g 221 % WU % scavenging activity of DPPH radicals 1@ spike @a15a¥a1e trolox

2 mg/L Tu sample blank
0.98 % WiNAU % scavenging activity of DPPH radicals 494 sample blank

1.29 % WU % scavenging activity of DPPH radicals 4iie trolox 2 me/L

A9819 N13AUIAL WWe spike @15azane trolox 30 me/L Tu sample blank

% Recovery ={(19.89 % - 0.98 %) / 19.29 %} x 100
= 98.03 %

Tns 1989 %  whfu % scavenging activity of DPPH radicals 1ii® spike @15aza1y trolox

30 mg/L Tu sample blank

0.98 % WU % scavenging activity of DPPH radicals 984 sample blank



1929 %  whiu % scavenging activity of DPPH radicals e trolox 30 me/L

Faag19 nsdwang e spike @sazany trolox 85 mg/L 1u sample blank

% Recovery = { (48.86 % - 0.98 %) / 54.64 %} x 100
= 87.63 %

Tns  19.89%  whiu % scavenging activity of DPPH radicals \ile spike @15az@18 trolox

30 mg/L Tu sample blank
0.98 % WiNAU % scavenging activity of DPPH radicals 994 sample blank

1929 %  wihfu % scavenging activity of DPPH radicals 4iie trolox 30 me/L



