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Anticancer activity of Thai rat-tailed radish and mustard green extracts

in different growth periods after seeds treated with cold plasma
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Abstract

Recently, cold plasma was found to be a new technology to increase the cancer-fighting
activity of 7-day-old mustard green and rat-tailed radish microgreens; however, the different
stages of microgreens on bioactive compounds and bioactivity have not been studied. Therefore,
this research aimed to study growth, type and amount of glucosinolates, isothiocyanates, all
phenolic compounds, all flavonoid compounds, antioxidant activity and cytotoxic effects on breast
cancer MCF-7 cells, HepG2 liver cancer cells, HelLa cervical cancer cells, A549 lung cancer cells
and HT-29 colon cancer cells at 14, 21 and 28 days of age after cold plasma seed priming
(mustard greens treated at 19 kV for 5 min and rat-tailed radish at 21 kV for 5 min).

From the results in general, cold plasma had no effect on growth (the stem length, fresh
weight and dry weight) of the two microgreens compared to the control (those from untreated
seeds) at the same age. However, cold plasma increased the glucosinolate content,
isothiocyanate content, all phenolic compounds, all flavonoid compounds and biological activity
significantly compared to controls' of the same age. Mustard green contained two types of
glucosinolates, sinigrin and gluconapin,.and two isothiocyanates, namely-allele isothiocyanates
and 3-butenyl isothiocyanates. Rat-tailed radish contained only one type of glucoraphasatin and
raphasatin. Overall, bioactive contents and bioactivities were highest at the age between 14 and
21 days, with most of the plasma trials significantly higher than the controls of the same age.
Rat-tailed radish had a higher.content of biological substances and bioactivity than mustard green.

The sensitivity of ‘cancer cells-to the cytotoxicity of mustard green extract was ranked in
the descending order as follows: Hella > HepG2 > MCF-7 > A549 >-HT-29 with an IC5, value of
16-78 ug/ml. For rat-tailed radish, it was ranked HeLa > MCF-7 > A549 > HT-29 > HepG2 with
an IC5, value of 12-60 pg/ml, indicating strong to very strong level of anticancer activity. The
plasma trial had significantly higher anticancer activity than the control at same age. Rat-tailed
radish had a better anti-cancer effect than mustard green.

As for its molecular mechanisms, both microgreen extracts were able to inhibit the survival
and spread of cancer cells by inducing apoptosis via caspase cascade pathway, increasing
expression of Bax, caspase-3 and p21 genes and also cytochrome c, caspase-3 and p21 proteins,
while decreasing Bcl-2, MMP-9, MMP-2 and cyclin D1 genes. Cold plasma technology has the
potential to increase the bioactive content and bioactivity of local medicinal plants. Rat-tailed
radish and mustard green at 14 and 21 days of age have potential as anti-cancer foods.
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