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ABSTRACT

Thirty three Thai indigenous vegetables were extracted in 60% aqueous
ethanol at the ratio of 1 g fresh vegetable per 5 ml solvent. Antioxidant capacities of
the extracts determined by 4 methods, including 2,2'-azinobis (3-ethylbenzothia-
zoline-6-sulfonic acid) diammonium salt (ABTS) assay, 1,1-diphenyl-2-
picrylhydrazyl (DPPH) assay, ferric reducing antioxidant capacity (FRAP) assay and
Folin-Ciocalteu reducing capacity (FCRC) assay, were 5.64-247.83 mmol TE/100 g
DW, 0.79-310.15 mmol TE/100 g DW, 4.41-306.13 mmol TE/100 g DW and 0.81-
19.95 g GAE/100 g DW, respectively. Antioxidant capacities obtained by 4 assays
had significant positive correlation with correlation coefficient more than 0.98. The
vegetables can be categorized into 3 groups based on their antioxidant capacity. The
group with high antioxidant capacity included young leaves of white fig, Thai olive

and mango cv. ‘Talapnak’, ‘Chok Anan’ and ‘Nam Dok Mai’.

Infrared (IR) and proton nuclear magnetic resonance (*H NMR) spectra were
acquired from freeze-dried vegetable extracts. Full IR spectra and integrated data of
NMR peaks were used as explanatory variables, while antioxidant capacities were
used as response variables in partial least square regression (PLSR). The models

obtained from IR-PLSR were adequate to predict the antioxidant capacity of



vegetable extracts. Coefficients of determination (R?) were more than 0.97 for
calibration models and more than 0.89 for cross-validation models. However, the
model obtained from NMR-PLSR was less predictable, with R? more than 0.82 for
calibration models and more than 0.52 for validation models. The effect of functional
groups on antioxidant capacity was determined by regression coefficients of PLSR
models with wavenumber in IR and chemical shift in NMR. It was found that
aromatic ring and hydroxyl group of phenolic compounds were responsible for

antioxidant activity of the vegetable extracts.

Simultaneous determination of antioxidants in the 33 vegetables extracts was
performed by high-performance liquid chromatography (HPLC) in combination with
ABTS assay, which quantified antioxidant capacity of separated compounds. The
HPLC coupled with mass spectrometer (MS) was used for identification of chemical
composition of the molecules. Major antioxidants in the extracts can be classified
into 6 groups: hydroxycinnamic acids, hydroxybenzoic acids, flavonoids, xanthones,
benzophenones and hydroxycoumarin. Hydroxycinnamic acids and flavonoids were
found in most vegetables. The 3-caffeoylquinic acid in young leaf of white fig had
the highest antioxidant capacity. In flavonoids group, quercetin derivatives were
mostly found. Xanthones and benzophenones were major antioxidants in young

leaves of 3 mango cultivars.

Box-Behnken design was used to investigate the effect of ultrasonic frequency
(30-170 kHz), extraction time (15-45 min) and ethanol concentration (20-80%) on
ultrasonic-assisted extraction of 3- and 5-caffeoylquinic acids from dried young leaf
of white fig. It was found that the yield of antioxidants increased with the lower
ultrasonic frequency and longer extraction time. The optimal condition was
extraction with an ethanol concentration of 80% under ultrasonic frequency of 35 kHz
for 45 min, which resulted in 38.34 and 36.37 mg/g DW of 3- and 5-caffeoylquinic

acids, respectively.
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