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Evaluation of Total Antioxidant Capacity
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Abstract

This work presents an in-house colorimetric detector based on paired emitter detector diode
(PEDD). The colorimetric detector composed of a pair of light emitting diodes (LED). The first LED
was used as a light emitter and the second LED was used as a light detector. Then, the constructed
colorimetric detector was coupled with a flow injection analysis (FIA) system in order to evaluate
the total antioxidant capacity (TAC) by means of ferric reducing antioxidant power (FRAP) assay.
When the antioxidant acts as reducing agent to facilitate the reduction of ferric ions, the color
change of dark blue solution was monitored. Parameters affected the flow performance, which are
color of LED, flow rate and injection volume, were also optimized. The FIA-PEDD system illustrated
good performance with linearity range of 10-50 uM. Moreover, high throughput of 90 samples/h
was achieved. The proposed method was applied in the analysis of the TAC values of commercial
instant herbal beverages. According to the standard ascorbic acid, the TAC value was reported as
ascorbic acid equivalent (AAE). It was found that AAE values obtained from our method were
comparable with those obtained from the batch methods with a common spectrophotometric

detector.

Keywords: paired emitter detector diode (PEDD); flow injection analysis (FIA); ferric reducing
antioxidant power (FRAP); total antioxidant capacity (TAC)
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FRAP Reagent

Mixing coil

20NTATUVRIAIE19RB LU STuunITivaliady

WAdusrwIladauanfazuil 1

Waste

LED emitter LED detector

UM 1 wnunndiaesszuumsivalvaduaduesunladad msuyssiduanuansalunisiueendndy

PR RER IR R RERT

3. NAN15IBUAZIAT
3.1 nadaulsEaNSnINYaIRUnInlngIa
InFUUULDADA
UseRugaunsalnsiainduuunoada
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803 NANAUAITATAIENINTTIUNTALDAADSTA
WWNUY 0.10 Hadluansusuinsmg q waiusu
UB1nnsieinduauasy 4.00 fadans nasliidn
ﬁué’uam%mmﬁ'm (Vortex, Scientific Industries,
Inc., USA) uazdaiald 5 unit dhansazansluda
Fyaramslidulied (v) Aldanaenueadd
Adudinsatanasvesgunsaingiafaduuy

woRBANUIEAYFIY wazdIgnaTazaIeRyIfull

411

TU¥adnsganduuasieiadesatunlasile
fimasfinnuenandu 595 urlwans Wsll3eu
Wiguanulalunisiesgilaefiansuiainaining
FUVBINTINUINTFIY

wamimaamamﬁqgﬂﬁ 2a LU

o s [

AR IUVDIENTALANULDAADTUARIULTN VU

Ataldangunsninmatnduuuneadisidiiiosas
dlonnududwiniu iewniinnisiidans
Usgnauldedou [Fe(ll) (TPTZ),1>" Waswduans
Usenouldadau [Fell)TPTZ),1Z untu vinl#a

v

YosasaraeiuTuAandluzuunsn 2a Jailuad

aa &

MnuaeaLeasnluwrasiLinlae dowinuluds
waenweadanilusnTatasalitosas doyaie
Feanas wdrendeaunis (1) Tunswasuduaio
AuA1edndfifnlfarngunsainsrainduuy
weadfduAinisganduuas Wisuifleuiuainig
anﬁuua&ﬁfmléfmﬂm%‘laqat,ﬂﬂimﬂmmﬁma%

wanaNafaguil 2b nudiaalilunisiwaeives



5ar5mermansiasinalulad

U7 27 atvil 3 waun1my - Jgurgu 2562

gunsalnsivinduuuneadatosninasosanlng
Wllafiwes ogelsiniu nTMLIRTFILLEAIAY

Judunsaiduin (R2=0.9968) wanadaniny

Fuusinsenineanududunasdygio uay
a
1.32 -
_ 1.30 y =-0.0034x + 1.3048
2 2 = 0.9962
[=]
o
& 1.28 4
£
s
©
.go 1.25 ] _
w
A——>G
1.24 T T T ]
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[Ascorbic acid] (uM)
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dwsunsaninansazanglusiulnueaug [20]
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1.0
Absorption spectrum of FRAP reagent
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Huiinlfuaznsnuinsgruuansdslusud 5 1o
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(LOD) winftu 6.12 Tulasluand wazaruiiosly
N159LAS189 (precision, %RSD) LAY 2.15 e
MnsnaasdlaedansnlednastnANUNTY 30
lulasluand $1uru 10 afs 91nAmdnumenis
Spseaiiuandiifiuinszuunisivalnadsuion
Fuezurladaiildsuiuguniainsrafaduuy
weadfifaTusnifanansalfidugunsalngaatn
FdmsuUseiiiuanuaINnsalun1sAIueaNILaTuY
IneTIuMe3s AT essnlapg1eliussdnsnn
3.4. n15UsziiuAud1115aTUNISAIY
aan%m%’uimasqmaaﬁfaaemm’%'aq?iuaagu“lm
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SALUUMILAY TAENAaBILUUNER18n15ans
ava181ene15laNsielaunUsuing 1.00 Nadans
naufvalsarateuInsgIunsaLeanasiadudy
0.10 fiadluans wivdsaza8s10819U5471A3
f19 9 uWEUSUUSIestethnduauasy 4.00 f8d
a5 naulidfudiondoanisswasianiely 5
Wil wdrtharsazangluinAinisganiuuasiieg
wasanlasinlafimosfinnuenindu 595 uly
wes drAnsganfusasluiuSeuiiguiunsm
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waa51891udunl AAE [21] dusuisinaduian
Fuozurladaaiu1sanian TAC laarnnsan
WnsgIUveInIaLeanasia (JU 5b) ua1T18Y
Juan AAE WUy Fanansinsensegnaunio
Auasulwsniouss 10 fregrevoaivislnaduian
Fuozuladauazinsaiunanaiinsnad 1 wui

S

719 2 35 dAnlnalAeany WanndaunieIsnieana

t-test (paired two sample for means) M15zAuAM
LDITU 95% WUINAT e HAWNIAU 0.38 Fetiot
N1t PRANYINAY 2.26 AIUUNBNITIATIZN
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$199Unsninga9induuy
woadhkaUszenddmIvUssdiuauaunsaty
NIAUDDNTATULAETINMLITIAWINDTIN Lae
Tgsruiussuvunisinasalugduuulnadulandy
azulada dioldansfiumunzaudmiuszuulva
Sunsnduszunladaarlinsminasgiuiifianns
LAUR TS y = (8.6283+0.0995)x + (32.89+3.3014)
wazdnnududunsdia (R =0.9996) flgnsay
Wuidunss 10-50 lulasluans fanuusiugigs
(%RSD =2.15) LagTAINNAYDINITILATIZI AD
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fregramiasanayulnsnieuveanianuniy
71999810 haUSeuLisuNanItAsIEilanunig
NAFBILUUABANAIELATBIAUNIASIN A Tn DS

o

wurwaiieszdlaldunnmetuetedivedd
seRUAILLT BT 95 % TeRveeenud
a1u15aUsEiuANNEINT AR LD DATLATY
Ipegemndilagardansinuinsgiu uazadldang

lun1saeignanisiatansiaiiuagsian

9UN3aln7930d agalsiniu arsdueandindu
Tushedaduiivarsviauazenainalnniséiy
pondadunandiaiy dadulunisusyifiuaing
arunsalunisaiusendiaduiinislananns
As1ERUINNIMTITU RIS TIuiL Tay
au1sainsruunsinatazgunIainsiainduuy

woadftluuszynalle

M1919% 1 A1 ascorbic acid equivalent (AAE) lusitegnainsashnayulnaniousa 10 dreege NIns1en

Ae353A eI NAINTEUUNITING (FIA method) Saufugunsninsiainduuuneadd

Wsuiguiu AAE 91n3anaiduung (classical method)

, AAE (fiadnsusoniusieg)
$IBYN -
AInzrmgszuunsiualiadulantueyunlada ATERIEITAURANLUUNY
foee 1 0.68+0.42 0.55+0.01
$9819 2 0.39+0.08 0.59+0.07
9819 3 3.46+0.14 3.13 +0.17
0818 4 2.75+0.38 3.66+0.14
$19819 5 3.02+0.53 4.71+0.14
$9819 6 32.45+0.31 36.64+1.76
feee 7 55.40+0.64 53.79+2.96
fee1e 8 66.82+0.50 70.57+4.19
10819 9 73.42 +0.12 71.62+6.81
9819 10 100.80+0.13 99.99+24.25

5. inAnssuusznA
VUDUANYURANYUNITITEAMTUD19158
wasdsan1sAnYIsTAUUS U LeNIINNBIUITY
warasNaTIAnUEINeIAEns Uszdnleulsyun
2560 (SRF-PRG-2560-09) wazuaiuayun1siiy
dwsudaudin waam. winussalaudssunn 2556
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