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ABRSTHACT: This mdy aimed af developing & sensitive LU-MS/MS method for the quantification of salfaraphane (SEN) and
indole:3.carbinal metabolites in plasma and urine after dictary intake of regular and selenivm-fertilized broccoli using stable isotape
dibution anabyais. In a three-armed, placebowcontrolled, randomized b intervention study with 76 healthy volonteers, 200 g of
regular (435 sig of total glucosmolates and <001 ,ugdu{mhnpﬂm Fressh weaght ) ar selenbum-fertilized braccoli (589 g of
tatal phacosinolates and 0.25 ug of selenium per gram fresh weight) was administered daily far 4 weeks, Glucosaphanin and
glecobrassicin . metabolites quantified in plasma and urine were SFEN-—glitathlone, SFN— cysteane, SFN —cteinylglycine,
SFN—acerpiopsieine, and indole--carboxaldehyde, mdole-3-carborylic acid, and i respectively. [Netary intake of
selenium-fertilized broceoli increased serum selenium concentration analyed by means of atomic absorption spectroscopy by
up b 25% (p < 0001}, bt afected neither glucosinolate concentrations in broccoli nar their metabalite concentrations in plasma
and urine compared to regular brocoalt,

EEYWORDS: brocesl, glicossnalstes, LC-MS/MS, ghicobrassicn metabolites, glucoraphanin metabolites, sulforaphane, indole-

3-¢uh1n4ﬂ.. welendusm

B INTRODUCTION

Bumercus human studies have shown an assoclation between
adiet rich in crucerous vegetables { eg,, brocooli, , ansd Birus-
sils wpronits) and o decressed sk for prostate cancer.” This che-
mxﬂur-ufmlcﬂ'mm is abtribuatied o their

comtents in Eh.lmﬂ.rhplm and sederdum {5.-]"I

Amang the glucosmolates, glucoraphanin end glecobrassicin
répresent the quantitatively dominating groups m broceoki, After
dietary intake, glucoraphanin amd glcobrassicin underge
myrosinase-catatyned bydrelysts, yielding sulforaphane (SEM)
and indobe-1-carbinal (13-C), respectively. Once absorbed in the
gastraintestinal tract, SFN anid 13-C can be ﬁmiw-rnwhbulmld
infe 3 broad spectrum of messbolites™ ~ SFN is primarily
metabalized through the mercapturic acid pathway, wherely its
ghatathlone conjugate (SFN—GSH) is formed intracelludary and is
sequentially degraded to form cysteanylghyeine (SEN —Cys-Gly),
cystelne (SFN = Cyl, and Nﬁw (SFM—MAC) con-
jugates in the upper intestinal humen *~

Glucohrassicisy metabolites are also generated through the
engymatic activity of the myrosinase that n]mm indole-3-
acetonitrile (T3-ACN) under acdic conditions.® At neutral pH,
the myrosinase catalyzes il Formation of [3-C via the unstable
intermediate indole-3-methyl Eothiocyanate.” [3- C might undlor-
goundm IIIIII :.rl.d.dms |'|£ 1: 1k
lﬁ‘::' Lﬂfbﬂﬁ""‘ﬁ&:ﬂ {L’-—CM B-oAl N'umuri:ul:. in vltr-:u
studies using eompound [3-C also showed its oligomer.
fathorn mbo dimers, linear and cydic rimers, and highes oligomen:

* ACS Publications e Arsaricar, Chamical Sackmy

at acidic pH valies a5 they occurin the stomach. ™! Farthermore,
13- has alse been demonstrated to react with L-ascorbic acid 1o
form ascorhigen (ASG) in vitra, "

Ghucoraphanin metabolites in blological samples are com-
monly quantified by analytical methods based on HPLC coapled
to UV ar mass detection. " " Recently, Egner e al. reported a
wery sensitive and wellvalidated method for guantification of
SFM and its nsercaptaric acld pathway conjugates o unine sam-
plies using a stable isotope dilution assay (SIDA) after bolas
administration of beoccoli infusions contalning 175 mg of
ghicoraphanin to healthy volunteers."

Glucobrassicin metabolites after dietary intake have been
qu.ml:lﬁgd by means af less sensitive a.luh'h.a] metheds that
require higher doses for reliable quantification. In one of the
previously reported studies, ASG was quantified in rat
alter dietary administration of approximately 117 mg of ASG
of body weight for 7 days using HPLC-MS." Heed et al'
administered amounls of $00—1200 mg of 13-C 1w hmn:n
suh_]w;t: and were able bo lluamlh‘y nml}' ane of the
meetabalites, 3,3'-diindolylmethane { DM, by meass of HIFLC-
M5 We aimed at elucidating. whether other metabalites ane
formeed in vive after dietary intake of glocobrassicin-contaaning
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