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Elimination and metabolism of sesamol, a bioactive
compound in sesame oil, in rats
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Sesamol, generally regarded as a main antioxidative component in sesame oil, is generated from ses-
amolin upon roasting of sesame seed or during bleaching process of sesame oil. This investigation
studied the bioavailability and excretion of sesamol in Sprague-Dawley rats. After oral administration
of sesamol (p.o. 100 mg/kg) to SD rats, the changes in concentration of sesamol were determined in
various excreta within 24 h period. Our results showed that sesamol conjugated metabolites were rap-
idly eliminated from urine and feces in 0–4 h. The majority of intact sesamol glucuronide was
excreted in the urine. It is suggested that sesamol conjugated metabolites are primarily eliminated
from the plasma via the kidney by active tubular secretion. LC-MS/MS analyses of rat excreta showed
that sesamol can be converted to 2-methoxybenzene-1,4-diol and benzene-1,2,4-triol in vivo by rat.
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1 Introduction

Sesame, an important oilseed derived from Sesamum indi-
cum, is one of the oldest oilseeds known to humans and is
considered to have nutritional value as well as medicinal
effects. The seed contains two lignans, sesamin, and sesa-
molin. Upon roasting sesame seeds, sesamolin is converted
to sesamol [1, 2]. Sesamol has been found to have antioxi-
dative effects [3] and to induce growth arrest and apoptosis
in cancer cells [4]. Recently, the antiphotooxidative activity
of sesamol for oil has been reported to be due to the scav-
enging of singlet oxygen [5].

Sesamol has a phenolic and a benzodioxole group in its
molecular structure. The phenolic groups of molecules are
generally responsible for the antioxidant activity of many
natural products [6–9]. On the other hand, benzodioxole
derivatives are widely distributed in nature and have been
shown to possess antitumor, antioxidant and many other
biological activities [10–13]. These activities have been
attributed to the effect on various enzymes as well as scav-

enging of reactive oxygen species. Sesamol could also
attenuate the production of nitric oxide and hydrogen per-
oxide and reduce monoamine oxidase activity in glial astro-
cyte cells [14]. Since a distinct relationship exists between
monoamine oxidase activity and the development of neuro-
degenerative diseases associated with aging such as Alz-
heimer's disease and stroke, sesamol might play a role in
the prevention of these types of diseases. In addition, fibri-
nolysis is considered as a risk factor for severe cardiovascu-
lar diseases such as myocardial infarction and stroke [15–
17]. Sesamol may enhance overall vascular fibrinolytic
capacity through regulating gene expression of plasmino-
gen activator [18]. However, there are no comprehensive
and in-depth investigations on the elimination and metabo-
lism of sesamol in vivo. The aim of this study was to eluci-
date the metabolic fate of sesamol after its oral administra-
tion in rats.

2 Materials and methods

2.1 Chemicals

Sesamol, D-saccharic acid-1,4-lactone, hesperetin, 2-meth-
oxybenzene-1,4-diol, benzene-1,2,4-triol, and sulfatase
(Helix pomatia, S-9626) were obtained from Sigma–
Aldrich (St. Louis, MO, USA). All other chemicals used
were of analytical grade. Liquid chromatographic grade
solvents and reagents were obtained from Mallinckrodt
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Baker (Phillipsburg, NJ, USA). Triply deionized water
(Millipore, Bedford, MA, USA) was used for all prepara-
tions.

2.2 Simulated gastric (SGF) and intestinal fluids
(SIFs) digestion stability assay

SGF andSIFs were freshly prepared on the day of experi-
ment. SGF was prepared as described in the United States
Pharmacopoeia [19–21] and consists of 3.2 mg/mL pepsin
in 0.03 M NaCl at pH 1.2. Aliquots (200 lL) of SGF were
placed in 1.5-mL microcentrifuge tubes and incubated in a
water bath at 378C. Ten microliters of the test sample
(0.5 mM in 0.03 M NaCl) was added to each of the SGF
vials to start the digestion reaction. At intervals of 0, 5, 15,
30, 60, 120, 240, 360, and 540 min, 75 lL of 1 N NaOH, or
0.2 M NaCO3 was added to each vial to stop the reaction.
Subsequently, all samples were deproteinized by centrifug-
ing for 10 min at 100006g and 48C. A 250 lL of internal
standard (hesperetin, 2.0 lg/mL in ACN) solution was
added to each sample before deproteinization. After centri-
fugation, 200 lL supernatant was injected into the HPLC
system.

SIF was prepared as described in the United States Phar-
macopoeia [19–21] and consists of 10 mg/mL of pancrea-
tin in 0.05 M KH2PO4, pH 7.5. Aliquots (64 lL) of SIF
were placed in 1.5 mL microcentrifuge tubes and incubated
at 378C for 10 min in a water bath. The test sample (10 lL)
at a concentration of 0.5 mM (in 0.05 M KH2PO4, pH 7.5)
was added to each of the microcentrifuge tubes to start the
reaction. At intervals of 0, 5, 15, 30, 60, 120, 240, 360, and
540 min, the reaction was immediately stopped by placing
the tube in a boiling water bath for 10 min. The subsequent
deproteinization condition was the same as described for
the stability in SGF study.

2.3 Animals and diets

The experimental protocol was approved by the National
Laboratory Animal Center (Taipei, Taiwan.) Inbred male
Sprague Dawley rats (body wt 275 l 25 g, mean l SD) were
housed in pairs in cages in a room with controlled temper-
ature (20–228C) and relative humidity (50–70%), and a
12-h light: dark cycle (lights on at 7 h). The rat diet was
AIN 93 M diet (Purina Mills, St. Louis, MO, USA). Rats
consumed their food ad libitum and had unlimited access to
water; their weight and food consumption were recorded
weekly.

2.4 Excretion experiment

Animals (n = 6) were administered via gastric gavage,
100 mg/kg body weight sesamol dissolved in normal saline
for four days to three daily doses (300 mg/kg/day). After
consuming the sesamol diet for 4 days, urine and feces sam-

ples were collected at the following time periods: 0–4,
4–8, 8–12, and 12–24 h after administration of sesamol.
Urine and feces from rats housed in metabolic cages were
collected for the 24 h experiment. The rats were anesthe-
tized at fourth day, without overnight fasting, using CO2 as a
carrier. Ascorbic acid (200 mg/mL) was added to urine
samples, which were then stored at –808C until analysis.

2.5 Preparation of feces samples

The feces were lyophilized and then homogenized individu-
ally (Polytron and mill) before further processing. Samples
were stored in airtight containers at –808C.

2.6 Extraction of feces samples

For extraction, feces of rat were weighed in 50 mL tubes.
The samples were homogenized (Polytron) in 10 mL of
ACN with a vortex. The extract was transferred to a 25 mL
tube and centrifuged for 10 min at 100006g and 48C. The
supernatant was transferred to a clean tube and the residue
was extracted two more times. The organic solvent from the
supernatant was evaporated at 508C. Tubes were weighed
before and after evaporation of extraction solvent. Subse-
quently, the residues were dissolved with 1 mL 0.1 N
NaOAc buffer (pH 5.0, with 200 mg/mL ascorbic acid).
Each sample (100 lL) was either hydrolyzed with 50 lL
enzyme 1000 U sulfatase or 1000 U sulfatase activity with
b-glucuronidase inhibitor (D-saccharic acid-1,4-lactone,
7.5 mg/mL) in 0.1 N NaOAc buffer (pH 5.0, with 200 mg/
mL ascorbic acid)]/g excreta for incubation at 378C, or not
hydrolyzed but processed immediately with the addition of
the same volume of NaOAc buffer without enzyme mix
[22–25]. Subsequently, all samples were deproteinized by
centrifuging for 10 min at 100006g and 48C. A 250 lL of
internal standard (hesperetin, 2.0 lg/mL in ACN) solution
was added to each sample before deproteinization. After
centrifugation, 1 mL supernatant was injected into the
HPLC system.

2.7 Determination of sesamol excluded in urine
and feces

The HPLC system consisted of Hitachi L7100 pumps (Hita-
chi, Tokyo, Japan) and a Hitachi L7420 UV–Vis detector
(Hitachi). Separation was achieved by injecting 20 lL sam-
ple onto a Luna C18 column (4.66250 mm, 5 lm, Phe-
nomenex), protected by a RP18 guard column
(15.0 mm63.2 mm, 5 lm, Phenomenex, Torrance, CA,
USA). Columns were housed in a column heater set at
308C. The solvents for elution were 100% methanol (sol-
vent A) and 1% acetic acid, pH 6 (solvent B). The elution
program of rat feces at a flow rate of 1 mL/min was as fol-
lows: 0–15 min, linear gradient from 40 to 70% A; 15–
16 min, linear gradient from 70 to 100% A. Peaks were
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detected with a UV–Vis detector at 290 nm. The elution
program of rat urine at a flow rate of 1 mL/min was as fol-
lows: 0–15 min, linear gradient from 30 to 40% A; 15–
19 min, linear gradient from 40 to 100% A. Peaks were
detected with a UV–Vis detector at 290 nm.

The concentrations of sesamol sulfate and sesamol glu-
curonide were calculated from the following equation:

Concsulfate = Concparent form + conjugates (sulfatase) – Concparent form

Concglucuronide = Conc conjugates(sulfatase) – Concsulfate form (sulfatase with inhibitor)

2.8 Sesamol and its metabolites analysis of urine
samples by LC-MS/MS

Urinary sesamol and its metabolites analysis was performed
using a previously described method [10] with slight modi-
fications. Briefly, 2 mL of 0.1 mol/L sodium acetate buffer
(pH 4.5) and 50 lL of 1000 U sulfatase activity with b-glu-
curonidase inhibitor (D-saccharic acid-1,4-lactone, 7.5 mg/
mL) in 0.1 mol/L sodium acetate buffer were added to
1 mL urine sample, and the mixture was incubated in a
378C water bath overnight to hydrolyze the sesamol conju-
gates. The samples were then passed through Sep-ed SPE
Cartridges (Octadecyl C18:14%, 200 mg: 3 mL) that were
preconditioned with 5 mL of chloroform/methanol (1:1
v/v), 5 mL of methanol, and 5 mL of distilled water [26].
They were then washed with 5 mL of distilled water and
4 mL of methanol. The samples were completely evapo-
rated using a vacuum rotary evaporator at 608C. The residue
was dissolved in 1 mL of methanol before LC and LC-MS/
MS.

Identification of sesamol and sesamol metabolites were
carried out by LC-MS/MS and analyzed. These analyses
were performed on a Thermo HPLC system equipped with
electrospray–ionization IT mass spectrometer (Thermo-
Finnigan LXQ Advantage, San Jose, CA, USA). The sep-
aration was achieved using a Luna C18 column
(2.06150 mm id; 5 lm, YMC, Tokyo, Japan). For the oper-
ation in MS/MS mode, a mass spectrometer with an electro-
spray interface (ESI) was used. During the analyses, the ESI
parameters were set as follows: capillary voltage, –9.52 kV
for negative mode; source voltage, 3.94 kV; source current,
6.15 lA; sheath gas flow rate, 34.57 au; capillary tempera-
ture, 2008C; tube lens voltage, –30 V. The collision energy
of m/z 139 [M–H] – was adjusted to maximize the intensity
of the deprotonated molecular ion (precursor) as 15% and
the collision energy was also adjusted to optimize the prod-
uct ion signals as 15% for sesamol metabolite (2-methoxy-
benzene-1,4-diol) analysis. The cone energy of m/z 125
[M– H] – was 12% and the collision energy was 12% for
sesamol metabolite (benzene-1,2,4-triol) analysis. The
cone energy of m/z 137 [M–H] – was 13% and the collision
energy was 13% for sesamol (free from) analysis. Selected
reaction monitoring (SRM) was highly sensitive and accu-

rate for multiple metabolites quantitation from rats extracts
on a 2-D linear IT mass spectrometer. The SRM was used to
monitor the transition of the molecule to the product ion for
sesamol and its metabolites analysis. All LC-MS/MS data
were processed by the Xcalibur version 2.0 data acquisition
software.

2.9 Statistical analysis

Individual excreta of six rats were collected after varying
times of sesamol and its metabolites. Samples were
extracted individually before analysis (n = 6). Sesamol, ses-
amol glucuronide, and sesamol sulfate concentrations were
expressed in nmol/g feces or nmol/mL urine. Data were
analyzed by t-test analysis of variance, and differences were
considered statistically significant at p a 0.05.

3 Results

3.1 Stability of sesamol in SGF and SGI

In vitro gastrointestinal digestion models with a sequential
use of digestive enzymes in physiological concentrations
and the stomach/duodenal environment were used to assess
the digestibility of sesamol. In addition to acid, sesamol in
the gastrointestinal tract was exposed to a digestive juice
containing components such as pepsin in stomach and pan-
creatin in small intestine. After exposure sesamol to gastro-
intestinal digestion models for 540 min, sesamol was stable
to both acid and enzymes (Fig. 1).

3.2 Elimination study

To investigate the exclusion of sesamol in rats, the concen-
trations of sesamol were determined in urine and feces
within 24 h after administration to rats. Excreta concentra-
tions of sesamol and sesamol-conjugated metabolites were
analyzed by HPLC. Sesamol-conjugated metabolites (glu-
curonide/sulfate) were excluded in rat excreta. Sesamol
may be, at first, incorporated into the liver and then trans-
ported to the kidney, and then excreted in bile undergoes
enterohepatic circulation to be eventually excreted in urine.

A quantitative method for the measurement of the con-
centrations of sesamol and its conjugated metabolites was
established. The levels of sesamol in urine samples with
and without the treatment of sulfatase or sulfatase (with
b-glucuronidase inhibitor) were determined by HPLC. The
sulfatase (from H. pomatia), an enzyme has both activity of
sulfatase and b-glucuronidase, not only hydrolyzes sesamol
sulfate, but also causes the hydrolysis of sesamol glucuro-
nide. It was necessary for the quantitative analysis of sesa-
mol sulfate in excreta by adding the saccharolactone (D-sac-
charic acid 1,4-lactone) as an inhibitor for b-glucuronidase.
On the other hand, b-glucuronidase did not contain the
activity of sulfatase.
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In urinary excretion (Table 1), sesamol glucuronide con-
centration was significantly greater than the concentrations
of sesamol and sesamol sulfate. The highest concentrations
of sesamol conjugated metabolites were found at 4–8 h
after administration. The elimination of sesamol glucuro-
nide was rapid at 0–4 h from urine. The majority of intact
sesamol glucuronide was excreted in the urine. Thus, sesa-
mol conjugated metabolites are primarily eliminated from
the plasma via the kidney by active tubular secretion. On
the other hand, sesamol sulfate appears to be mediated by
an organic anion transport system with a high affinity for
sesamol sulfate. The percentage of conjugated metabolites
excreted in urine in rats during 0–24 h accounted for
13.4 l 0.6 and 7.7 l 0.3% of the total excretion for sesamol
glucuronide and sesamol sulfate, respectively. Much
smaller quantities of sesamol were excreted in the two sub-
sequent 4–8 and 16–24 h periods. Urinary amounts of ses-
amol and its conjugated metabolites increased in response

to sesamol ingestion, reaching a peak at 4–8 h. The meas-
ured amounts of sesamol were 109.4 l 4.8 nmol/mL for the
free form, 8426.2 l 108.5 nmol/mL for sesamol glucuro-
nide, and 4853.8 l 62.5 nmol/mL for sesamol sulfate. The
unchanged sesamol was present in very low concentrations
and represented only 0.4 l 0.1% up to 24 h after administra-
tion. Glucuronidation was the main metabolic pathway for
sesamol in urine, and urinary elimination was a major route
of elimination.

To investigate the elimination of sesamol in rat, we deter-
mined the concentration of sesamol and its conjugated
metabolites in rat feces within 24 h after administration of
sesamol. In the feces (Table 2) the concentrations of sesa-
mol and conjugated metabolites reached a maximum at 4–
8 h after administration. However, the concentration of free
sesamol was significantly greater than its conjugated
metabolites in the feces. The percentage of sesamol and ses-
amol glucuronide excreted in feces in rats was highest in
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Figure 1. Time-dependent changes of ses-
amol in SGF (0) and SIF (9).

Table 1. Individual urinary excretion of sesamol and its conjugated metabolites during each time interval after oral administration of
sesamol 100 mg/kg

Conc.
(nmol/mL)

Sesamol Sesamol glucuronide Sesamol sulfate

Time (h)

0–4 202.9 l 76.1 4538.6 l 446.4a) 2614.4 l 257.2a,b)

4–8 109.4 l 4.8 8426.2 l 108.5a) 4853.8 l 62.5a,b)

8–12 93.48 l 23.8 3675.7 l 169.0a) 2117.3 l 97.4a,b)

12–16 97.83 l 16.9 3871.1 l 270.4a) 2229.9 l 155.7a,b)

16–24 301.4 l 34.0 4941.5 l 82.2a) 2846.5 l 47.4a,b)

% of dose 0.4 l 0.1 13.4 l 0.6 7.7 l 0.3

Data are expressed as mean l SD (n = 6).
a) p a 0.05 compared with group sesamol.
b) p a 0.05 compared with group sesamol glucuronide.
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the first 24 h, accounting for 1.170 l 0.304 and
0.806 l 0.266% of the total excretion for sesamol and sesa-
mol glucuronide, respectively.

3.3 Metabolism study

Besides the conjugated metabolites, other sesamol metabo-
lites were observed and identified in rat urine based on their
mass spectra and HPLC chromatograms, as shown in Fig. 2.
In the analytical condition of LC-MS/MS, the full scan in
negative ion modes (scan range from m/z 50 to 200) was
used to identify the analyte. With SRM mass spectra for the

determination of sesamol and its metabolites, as shown in
Fig. 2. Panels a–c of Fig. 3 show the mass spectra of col-
lected rat urine after sesamol administration (100 mg/kg,
p.o.), with mass transitions of m/z 125 [M–H] – fi 107
[M–H–18] – for sesamol metabolite (M2), m/z 139
[M–H] – fi 124 [M–H–15] – for sesamol metabolite (M1)
and m/z 137 [M–H] – fi 109 [M–H–28] – for sesamol,
respectively (Table 3). Panels d–f of Fig. 3 show the mass
spectra of authentic sesamol, benzene-1,2,4-triol and
2-methoxybenzene-1,4-diol, respectively. The metabolites
were, therefore, identified as benzene-1,2,4-triol and
2-methoxybenzene-1,4-diol (Fig. 3).

For the quantitation of M1 and M2 in urine, the standard
curves for these two metabolites were established. The lin-
ear regression analysis showed that the correlation coeffi-
cients of all standard curves were better than 0.993 over the
range of 1–100 nmol. LOQ were calculated from the LODs
with the LOQ being determined as five times the LOD. The
LOQ ranged from 0.7 nmol for benzene-1,2,4-triol to 1.2
nmol for 2-methoxybenzene-1,4-diol. After sesamol
administration, the sesamol metabolites could be detected
in the urine. The urinary elimination of benzene-1,2,4-triol
was determined to be 6.450 l 0.121 nmol/16–24 h and of
2-methoxybenzene-1,4-diol to be 2.592 l 2.201 nmol/16–
24 h.

4 Discussion

In this study, we measured the concentration of sesamol and
metabolites in rats to investigate: (i) sesamol and conju-
gated metabolites may be incorporated into the body, after
which they are excluded to urine; (ii) the concentration of
sesamol was significantly lower than sesamol conjugated
metabolites in rat urine; (iii) sesamol may be converted to
2-methoxybenzene-1,4-diol and benzene-1,2,4-triol in vivo
by rat.

Several studies have shown that phenolic compounds are
able to induce phase II enzymes. At low doses the bulk of
the phenols appear to be conjugated with sulfate or glucuro-
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Table 2. Individual fecal excretion of sesamol and its metabolites during each time interval after oral administration of sesamol
100 mg/kg

Conc. (nmol/mL) Sesamol Sesamol glucuronide Sesamol sulfate
Time (h)

0–4 240.6 l 135.8 121.4 l 25.0 69.9 l 14.4a,b)

4–8 635.5 l 27.4 458.4 l 127.7* 264.1 l 73.5a,b)

8–12 312.3 l 74.0 208.3 l 114.7 120.0 l 66.1a)

12–16 426.8 l 136.6 218.4 l 78.5 125.8 l 45.2a)

16–24 510.9 l 178.1 458.4 l 137.6 264.1 l 79.2a,b)

% of dose 1.2 l 0.3 0.8 l 0.3 0.5 l 0.2

Data are expressed as mean l SD (n = 6).
a) p a 0.05 Compared with group sesamol.
b) p a 0.05 Compared with group sesamol glucuronide.

Figure 2. HPLC chromatogram and LC–SRM chromatograms
of sesamol and its metabolites in rats. (a) UV at 280 nm, (b)
SRM for sesamol metabolites (m/z 125, M2), (c) SRM for ses-
amol metabolites (m/z 139, M1), and (d) SRM for sesamol
(m/z 139).
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nide at the portal of entry. As the dose increases, the sulfa-
tion pathway becomes saturated, and the relative contribu-
tion of glucuronidation and oxidation reactions increases
[27]. Urinary concentrations of phenols or their metabolites
have been used as biomarkers to assess the prevalence of
exposure to these compounds in the general population.
Usually, total urinary concentrations of phenolic com-
pounds including both free and conjugated (glucuronide
and sulfate) forms are reported as biomarkers [28]. Numer-
ous laboratory animal studies indicate that urinary elimina-
tion of sulfate and glucuronide conjugates of phenols
accounts for most of the excretion, ranging from 70 to 90%
of the administered dose within 24 h, whereas excretion in
feces represents only a small fraction, approximately 1–3%
of the administered dose [29–31]. Lesaffer [32] reported
that an intravenous administration of p-cresol resulted in
immediate and extensive metabolism of the compound into
p-cresylglucuronide. The elimination of p-cresol from the
body depends largely on the urinary excretion of this
metabolite. Our results demonstrated that sesamol elimi-
nated in feces and urine in conjugated forms, mainly glu-
curono-conjugates, suggesting extensive first-pass intesti-
nal/hepatic metabolism of the ingested sesamol. Sesamol
conjugated metabolites could be detected in the feces. This
may be in light of enterohepatic recirculation, in which after
re-absorption from the gut the newly formed conjugate was

different from the one excreted through bile. Sesamol
appears rapidly in urine, reaching maximum concentrations
4–8 h after sesamol ingestion. A second peak (16–24 h) in
the time-course of its concentration in urine and feces sug-
gested enterohepatic recirculation of sesamol conjugated
metabolites. It was believed that deconjugation in the gas-
trointestinal tract by b-glucuronidase occurred (in the gut
microflora) [33]. This is supported by the metabolite pat-
tern in the feces where sesamol conjugated metabolites
were found less than free form, comparatively. A proportion
of sesamol undergo reabsorption from the intestine and
were mainly transported to the liver for re-conjugation with
glucuronic acid to form the corresponding glucuronides,
which are then excreted via bile or urine.

In our study, two sesamol metabolites, 2-methoxyben-
zene-1,4-diol and benzene-1,2,4-triol were identified. Sesa-
mol (benzo[d][1,3]dioxol-5-ol) may first undergo reductive
cleavage of methylenedioxy ring into 2-methoxybenzene-
1,4-diol (M1) or methylated in the catechol moiety of ben-
zene-1,2,4-triol (M2) to M1, possibly by liver catechol-O-
methyl transferase (Fig. 4). We observed very limited con-
version of sesamol to M1 and M2 in the urine of rats fed
sesamol. In addition, we did not detect any sesamol or its
metabolite by in vitro fermentation with rat fecal microbiota
(data not shown). Therefore, we hypothesized that sesamol
is only partially metabolized in the body to M1 and M2; it is
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Figure 3. Mass spectra of sesamol metabo-
lites in rats comparing with authentic com-
pounds by LC-MS/MS. (a) Mass fragmenta-
tion spectrum of MS/MS for sesamol metab-
olites (m/z 125, M2), (b) Mass fragmentation
spectrum of MS/MS for sesamol metabolites
(m/z 139, M1), (c) Mass fragmentation spec-
trum of MS/MS for sesamol (m/z 137), (d)
Mass fragmentation spectrum of MS/MS for
benzene-1,2,4-triol (m/z 125), (e) Mass frag-
mentation spectrum of MS/MS for 2-methox-
ybenzene-1,4-diol (m/z 139), and (f) Mass
fragmentation spectrum of MS/MS for sesa-
mol (m/z 137).

Table 3. LC-MS/MS data of identified sesamol and its metabolites in rat urine

Compound Metabolite RT (min) LC-MS/MS [M–H] –

parent ion selection
Fragment ions, negatively
charged (relative abundance)

Sesamol – 17.9 137 137(18), 109(100)
M1 10.9 139 139(2), 124(100), 110(19)
M2 4.25 125 125(100), 107(14)
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absorbed and metabolized in the liver, which are then
excreted in the bile or urine. These metabolites that are
excreted in bile undergo enterohepatic circulation and may
be metabolized by the CYP 450 enzyme. Furthermore,
whilst the glucuronide is the predominate form in the urine,
sesamol may represents the main form present in the
excreta.
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