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White cabbage (Brassica oleracea L. var. capitata) is an important source of dietary
fiber (DF) and various phytochemicals, which are claimed to possess antioxidant and
anticarcinogenic activities. It has been reported that outer leaves of white cabbage, a
typical by-product from a cabbage processing plant, has potential of being transformed
into DF powder. However, the effects of various processing steps on the antioxidants
and anticarcinogenic substances of DF powder had not yet been systematically

investigated.

This work aimed at studying the effects of various processing steps, i.e., sample
preparation, which included sample slicing and blanching using either hot water or
steam, as well as dryingmethods viz. hot air drying and vacuum drying, on the
evolutions of various phytochemicals in cabbage outer leaves. The phytochemicals of
interest were phenolics (measured in terms of the total phenolics content, TPC), vitamin
C, B-carotene, a-tocopherol as well as glucosinolates and sulforaphane, which possess
anticarcinogenic properties. Overall, the results showed that preparation steps did not
lead to any significant changes in the compositions of the DF powder. On the other
hand, steam blanching was noted to better preserve antioxidants and glucosinolates than
water blanching. Vacuum drying led to better retention of antioxidants and
glucosinolates as well as color than hot air drying. The results suggested that cabbage
outer leaves should be prepared into DF powder by steam blanching prior to slicing in
combination with vacuum drying at 80 °C.

In terms of sulforaphane, however, it was found that steam blanching was not a suitable
pretreatment as this compound is rather heat sensitive and heat during blanching could
destroy myrosinase, endogenous enzyme responsible for the formation of sulforaphane
in cabbage. A recommended preparation was chopping cabbage outer leaves into a size
of 1.7-2.5 mm and incubating at 25 °C for 30 min prior to drying. The results further
showed that the formation of sulforaphane occurred when the cabbage temperature
during drying was in the range of 25-53.5 °C and thermal degradation took place once
the cabbage temperature exceeded this range. A semi-empirical heat transfer and kinetic
model was proposed to predict the evolution of sulforaphane during drying. Hot air
drying the chopped raw cabbage leaves at 60 °C was suggested as an optimum
condition to obtain the highest retention of sulforaphane in cabbage DF powder.
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In addition to transforming the cabbage outer leaves into DF powder associated with
high contents of phytochemicals, the feasibility of using microwave-assisted extraction
(MAE) of sulforaphane was investigated. The results showed that MAE was more
effective than conventional extraction as the former exhibited higher yield of
sulforaphane in a much shorter extraction time. Higher microwave power resulted in a
shorter extraction time. There was no difference for the highest extraction yield
obtained from the fresh and semi-dried samples. The results also showed that the use of
different solvents did not have any significant effect on the MAE of either fresh or
semi-dried sample. By considering the whole process, MAE of sulforaphane from fresh
cabbages using water as the solvent at 390 W is suggested.

Keywords: Antioxidants / Blanching / Cabbage/ Drying / Glucosinolates / Microwave -
extraction / Sulforaphane
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6.3 Temperature evolution of mixtures of dichloromethane and
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