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What are glucosinolates? Study Focus: Discussion
. Glucosinolates (GSLs) are plant secondary metabolites To explore the alternative metabolic pathways of GSLs In bacteria, present on the surface of brassica vegetables. | N |
with nutritional impactsL. H th eSiS' . Stramg from all sar_nples tes_ted positive for thio-
P ypO : glucosidase. Two enriched strains from kale samples
- Brassica vegetables, such as kale and broccoli, are rich The alternative pathways used to metabolize GSLs in bacteria located on the surface of brassica vegetables, may and six enriched strains from lettuce samples tested
in GSLs2, contribute to the high variance of human gut GSL conversion to ITC. positive for sulfatase activity.

« GSLs are biologically inactive, however their metabolic Proced ure

Lo . 4
products vary in bioactivitys. A

Process portion from each
vegetable in stomacher with PBS to

* Once the sulfate group Is removed, the compound can
no longer be converted to the bioactive ITCS.

« There are multiple microbial metabolic pathways for create homogenate.
GSLs, producing a variety of products. \_ )  The thio-glucosidase results for the eight sulfatase+
strains are a weaker positive compared to most thio-
Products of Metabolized GSLs glucosidase+ strains.
) Ls_othlgcyannda;es .(ITSS)' b?"gvﬁtd :t%o be the most 4 A Create dilutions of homogenate and 4 A  The enriched kale and lettuce strains testing positive
j0Oactive an esirapie metwapoliite-. . plate on anaerobic, aerobic, and - : : . - . - g
Pass ?naé"sp;ﬁf :-,erll:.gga?r;mhed _ MRS plates to incubate overnight. - .\,F.’F'fs'f .?:l',?; '2?.5”&“;““252’5’3;’&231‘1 for both enzymatic activities were Iidentified to be
e  Amines Save samples in gg:;‘:'i';'r'ff media, Enterococcus casseliflavus, with a secure genus
y \. / N / \ / identification and probable species identification, apart
* Desulio-GSLs o 0 from one enriched lettuce strain. The one strain did
 Nitriles H%M¥m°”§0 have a probable genus identification.
Desulfo-GSL € — Glucosinolates, GSL N ) 4 N .
i Microbial sulfatase B g :  Based on current results, it can be concluded that two
OH Plant/microbial myrosinase Plate cultures onto MRS plates, Count colonies on anaerobic and Save colonies in glycerol mix at - - - - -
- m N j\ incubate overnight aerobic plates. 80°C. enriched strains from kale and six enriched strains from
= lettuce are utilizing the alternative GSL metabolizing
R _ - Isothiocyanates, ITC Nitrile o J & J - / pathways
Hydrolysis?, -~ '
o Pt In host j’jﬁ»; S e
3 }’,j;’;;,”;jf)si ace? 47 | Glutathione conjugation éigz'“;? “ﬁ‘ ” « Next step yvould bg to confirm and qu_antify _tl_ﬂe
\*ir_(iiﬁét_);é_i Amine CSHATC - ~ - ~N - ~ | g;gggg;;w B “ 50N sulfatase, thio-glucosidase, and ITC production activity
__________ Pick 10 colonies f h Test for the enzymatic activity of After seven days of enriching other , 0 — via cyclocondensation/HPLC.
.V . l l vegetlgble czft 3r2|e§a;c;;r; f?c::MRS ‘ sulfatase and thio-glucosidase via — bacte_na isolates, transfer 10 frozen : :,%": O @‘, (.9 j S eess y
ITC-Cys L ) L ) L ' ? ) | 2§§8§8:3;§§ @@@@U%@g)*g * Once these are confirmed and quantified, 16s rRNA
S e00sescee ) @o@@@o@@fo@. OO - - - - -
| Figure 2. Procedure Flowchart sequencing can confirm strain identity gnd genes
Figure 1. Metabolic Fate of GSLs3 NAC-ITC ReS U I ts iInvolved In the pathways can be further studied.
Total Plate Count - - 1tace 10 = 1idase : . .
. . . . . .
What are ITCs and what do performing an animal study, feeding the subjects a diet

of kale and lettuce, then using similar analysis
procedures on their gut microbiome would be ideal.
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they have to do with bacteria
metabolism?
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Table 1. Enzymatlc Act|V|ty
« All strains tested positive for thio-glucosidase activity.

ITCs can have anti-carcinogenic, anti-inflammatory,
oxidation regulation, neuroprotection, and anti-obesity
properties?3,

Log CFU/mL

* Eight enriched strains tested positive for sulfatase.

GSL conversion to ITC by the gut microbiota ranges
from about 1% to over 40%7. Figure 4. P?aeéogci)% r':’t'ate Count Anaerobic Plate Count « |deal next step would be to perform a cyclocondensation

reaction on sulfatase + strains to confirm sulfatase, thio-
glucosidase, and ITC production. Then measure the
products through HPLC to evaluate.

* Lettuce samples have greater population growth in

The GSL to ITC conversion pathway is extensively anaerobic and aerobic conditions in comparison with

researched, but there Is little research on alternative

Is Bitterness Only a Taste? The

metabolic pathways. kale. Expanding Area of Health Benefits of Brassica Vegetables and
: : : Potential for Bitter Taste Receptors to Support Health Benefits.
| | | . . ) * Samples were run through Matrix-Assisted Laser Desorption Nutrients 2022, 14, 1434. https://doi.org/10.3390/nu14071434
Eating brassica vegetables with GSL metabolizing L] Enterococeus mundti, lonization Time-of-Flight Mass Spectrometry (MALDI-TOF)
bacteria on the surface could potentially change the gut B Kosakonia cowanii for general identification.
microbiome. Bl Enterobacter cloacae complex
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[ Lactococcus lactis

« This procedure compares against already identified samples
avallable in the Veterinary Diagnostic Laboratory database,
exact identification Is not guaranteed.

If bacteria utilize the alternative metabolic pathways that
result in the production of desulfo-GSLs or nitriles, this
could provide some explanation as to why there is a
high variance In human gut microbial GSL to ITC
conversion.

 80% of kale strains were potentially identified as Kosakonia
cowanil. ldentification scores suggest only the genus
identification Is accurate.
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