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ABSTRACT

170206

One of the most significant health concern of cruciferous vegetables is the presence of
biological active compound, glucosinolates. Broccoli attracted attention after the discovery
that it contains high levels of isothiocyanate sulforaphane [4-(methylsulfinyl)butyl
isothiocyanate], produced from the breakdown of the glucosinolate glucoraphanin {4-
methylsulfinyl)butyl glucosinolate] and showed great potential anticarcinogenic properties.
The purposes of this study were to evaluate the content of glucosinolates and antioxidant
properties in broccoli seeds cultivars widely grown in Thailand.

This study also describes a newly validated reverse-phase paired-ion liquid
chromatography (RP-PIC) with diode array detector method to determine the intact
glucosinolateg in various Thai broccoli seed genotypes. It is a modified of the official AOCS
method and followed the extraction glucosinolates step from broccoli seeds. The analyses
were carried out on a Lichrospher RP-18 column (150 mm x 2.1 mm id., 5 pm), with a
mobile phase gradient, which increases the acetonitrile level in a 50% acetonitrile plus 50%
de-ionized water containing SmM tetraoctylammonium bromide. The flow rate was 0.20
mV/min and detection set at 229 nm. These procedures were applied to samples of broccoli
seeds cultivars grown in Thailand, in order to resolve and identify its major glucosinolates: 3-
methylsulfinylpropyl-, 4-methylsulfinylbutyl-, 5-methylsulfinylpentyl-, 4-hydroxy-3-
indolylmethyl-,  4-methylthiobutyl-, 4-methoxy-3-indolymethyl- and  1-methoxy-3-
indolylmethy] glucosinolate and the detection limits were 0.026 pg/ml, 0.031 pg/ml, 0.025 p
g/ml, 0.022 pg/ml, 0.028 pg/ml, 0.021 pg/ml and 0.022 pg/ml, respectively. Thus, this
analytical methodology provides a powerful technique for identifying and quantitating
glucosinolates in broccoli seeds extracts without derivatization. Total and individual
glucosinolate levels significantly varied among cultivars. The compound 4-
methylsulfinylbutyl glucosinolate (glucoraphanin) was the predominant glucosinolate in all
broceoli seeds. Total glucosinolates were 65.5 umol/g DW in "Top Green #067' cultivar and

was the highest level found in this study, while 'Packman’ (58.6 pmol/g DW), 'Green Queen'
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(51.2 pmol/g DW), 'Pak Ging' (25.5 pmol/g DW) cultivars were lower and 'Rod Fai' cultivar
(20.3 pmol/g DW) was the lowest.

The antioxidant capacities, including ABTS radical scavenging activity, ferric reducing
antioxidant power (FRAP), phenolics, flavonoids, flavonols, ascorbic acid, carotenoids and
tocopherols within and between each genotype were determined. The results showed that the
methanol and water extracts exhibited high ABTS radical scavenging activity and high
chelating ability; while the chloroform extract was the least. The variability in hydrophilic and
lipophilic antioxidant capacity found among these genotypes suggests that potential efficiency
from antioxidants vary considerably from genotype to genotype. Results indicated that there
was a substantial variation both within and between subspecies. Total antioxidants capacity
were significantly higher in 'Top Green #067' (4.871 mg/100mg DW) cultivar than in 'Green
Queen' (3.855 mg/100mg DW), 'Packman’ (3.876 mg/100mg DW), 'Pak Ging' (3.934
mg/100mg DW) cultivars which were no significantly different, while 'Rod Fai cultivar was
demonstrated significant lower concentrations (3.292 mg/100mg DW).

A high-performance liquid chromatographic (HPLC) separation method has been
developed for the simultaneous determination of the main phenolics classes including,
catechin, epicatechin, epigallocatechin gallate, gallic acid, quercetin and rutin. Phenolic
compounds were separated within 35 min, using an octadecylsilyl column and a gradient
elution system of acetonitrile—acetic acid solution (pH 3.0)—methanol as the mobile phase
with a flow rate of 1.0 m/min. The analysis was monitored at 280 nm. The detection limits
and quantitation limits of these compounds were in the range of 0.15-0.46 and 0.18-2.47 u
g/ml, respectively. The recovery rates of all compounds range of 96-103% were obtained.
This method was applied to the analysis of phenolic compounds in broccoli seeds genotypes
cultivated in Thailand. There was no detectable phenolic compounds in broccoli seeds in all
extractable solutions from this study.

This research describes glucosinolate levels and antioxidant activities in broccoli seeds
of Thai' s cultivar cultivated throughout Thailand. The improvement of new cultivars can be

further produced for commercial crops used in the health food and/or nutraceuticals industries.



