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Glucosinolates are sulfur-rich compounds found in cruciferous vegetables, such as broccoli, and have been linked to a reduced risk of
cancer and cardiovascular diseases(1,2). Studies suggest that bioactivity is due to the glucosinolate hydrolysis products, isothiocyanates
(ITCs), which are generated from glucosinolates by the plant enzyme myrosinase, or myrosinase-like enzymes found in human gut
bacteria(3). To examine the effects of glucoraphanin (GR), the predominant glucosinolate found in broccoli, on the human gut micro-
biota, an experimental model was set-up in which human faecal bacteria were exposed to a repeated dose of GR for seven 12-hour
cycles. A broccoli leachate was added to a bacterial media designed to mimic the nutrients that the human gut microflora would en-
counter in the human gut, and used to culture the human faecal bacteria in anaerobic conditions at 37 °C. A fresh broccoli leachate
media was spiked after each 12-hour cycle and this was continued for seven cycles. The faecal bacteria converted a large portion of the
GR to glucoerucin via a bacterial-mediated reduction reaction (figures 1 and 2), and metabolised a small amount of GR to form the
ITC sulforaphane (SF), as well as SF nitrile and SF conjugates.

The data in figure 1 was statistically analysed using one-way ANOVA, and the data in figure 2 was statistically analysed using paired
student’s t-test (two-way): *p40.05, **p40.01, ***p40.001. 16S rDNA analysis indicated that the Firmicutes dominated the bac-
terial community for all seven cycles, and principal coordinates of analysis suggest that the profile of the bacterial community changed
twice. The first shift occurred during the first four 12 hour cycles, and this was followed by a further shift, independent of the first,
across the last three cycles. The results indicate that the human faecal bacteria utilized the glucoraphanin by reducing it to glucoerucin,
and the composition of the bacterial community changed twice in a different manner to one another over seven 12-hour cycles of
culturing.

The sample was obtained from a human intervention study that was conducted according to the guidelines laid down in the Declaration of Helsinki
(HREC 12/EE/0483).
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Fig. 1. Decrease in GR across seven 12-hour cycles.
Fig. 2. Increase in glucoerucin across seven 12-hour cycles.
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