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Abstract

A microfluidic system based on luminol chemiluminescence detection was reported as a new method for
evaluation of total antioxidant capacity (TAC). The indicator reaction was adopted from a catalytic effect of
Co(IIVEDTA complex on chemiluminescence (CL) reaction between H,0, and luminol. H,0,, in the present of
Co(IIYEDTA complex, can produce hydroxyl radical (HO.). This HO® reacts with luminol in microfluidic
system to produce CL light. In order to, measure TAC, a constant CL intensity was generated as a background
signal by continuously pumping all reagents into the microfluidic chip. Standard or sample solutions were injected
into a stream of H,0, to scavenge H,0, and HO.. Decreasing in the CL signal depends upon the antioxidant
capacity of the sample. In this work, TAC assay in term of IC,, was obtained for three groups of sample, including
purely pressed fruit juices, vegetable extracts and beverages. In this work emblica, white guava, papaya,
pineapple, red honey tomato, pomegranate, tangerine, pink guava, red grape, lemon, passion fruit, green apple and
fuji apple were selected as a samples for TAC determined. Extracts of Thirteen Thai culinary plants were used to
assess TAC. This type of sample comprised of six culinary plants and seven indigernous plants from North
Eastern-Thai, common culinary plants in Thailand were kale, Thai water convolvulus, string beans, sweet basil,
. kitchen mint and turmeric and seven North Eastern-Thai indigenous plants from Ubonratchathani Province,
Thailand, were teaw, metchun, rice paddy herb, smartweed, tummy wood, red-bead tree and green tea. Finally, the
applicability of the developed method was tested by measuring the TAC of eight beverages commonly consumed
in Thailand. This developed method was sensitive by the limit of detection was very low in nM level. The
reproducibility was excellent at %RSD less than 2 (n=10). The reliability of this method was tested by comparing
order of TAC from five known antioxidants with standard conventional DPPH method. The results showed that
the two methods provided the same sequence of standard antioxidants as quercetin > trolox > gallic acid > caffeic
acid > rutin, respectively. The developed method offers a convenient system for TAC assay in various natural

compounds including fruit juice. The system was rapid, possible for automation and less reagent consumption.
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Antioxidants ELEET Tnasnd GRS nsAunadn | naAuwdn A
ICso (WM) 0.43+0.02 | 25.04+1.00 | 26.30+1.79 | 32.80+0.01 | 97.71+0.80 142.93+6.32
“LOD (uM) 0.036 0.038 0.053 0.038 0.038 0.056
Slope 2.4173 0.0381 0.0388 0.0295 0.0105 0.0070
Linear range (M) 0.2-1.0 530 10-30 10-60 10-200 20-200
Czorrelation coefficient 0.999 0.997 0.995 0.998 0.999 0.995
()

°%RSD 0.80 0.73 0.89 0.76 0.71 1.00

* Limit of Detection =3 SD veadygunsiFeamnnaudududiga (n=10)

® Reproducibility vty rumsFeaumnnaiududiga (n=10)
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CREIN Foraly FoInomans JUnm
ST failnen Vigna sinensis Savi ex Hassk.
TW Anija Ipomoea aquatica Foisk.
SW Tnszm Ocimum basilicum Linn.
RE Red-bead tree Adrnathera paronina Linn,
K1 ATl Mentha cordifolia Opizex
Fresen.
™ Tummy wood Careya sphaerica Roxb.,
ME finudtn P/ 4
gratum(Wright)S.N.
KA Az Brassica alboglabra Bailey.
SM Smart.weed, Laksa. RIag; Polygonum odoratum Lour,
Vietnamese mint
TU N Curcuma longa L.
TE fndn Cratoxylum formosum Dyer
GR LARTe Camellia sinensis.

iinn: http://www.forest.go.th
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CRGIAN Fovia 'l ¥oinornand sunm
FA uaﬂtﬁaﬁ Malus domestica L)
GA uevidaiies Aphis pomi. ;;i}
PF LARED Passionflora edulis @
LM EATRD Citrus aurantifolia Swing »
RG aguunsl3inda Vitis vinifera
PG N?aﬁﬂmm Psidium guajava L.

TE Auifomau Citrus reticulata Blanco.
PO Nuny Punica granatum L.
RE el Solanum lycoperswum ‘
cerasiforme.
MA 4R Garcinia mangostana L.
PI dulysa Ananas comosus Merr,
PA L) Carica papaya L.
GU WSad Psidium guajava L.
EM wzuwilo Phyllanthus Emblica Linn.

i http://www.ku.ac.th/AgrInfo/fruit/product/index.html
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