Effects of in vitro bioavailability on lipase and alpha-glucosidase
inhibitory effect of broccoli sprouts
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Introduction
Broccoli sprouts (Brassica oleraceae var. italica) are a rich dietary source of phytochemicals as
the nitrogen-sulfur components Glucosinolates and Phenolic Compounds as sinapic and
chlorogenic acids derivatives and flavonoids. Phenolic compounds have been reported to have
antioxidant effects as well as an inhibitory action on enzymes as lipase and α-glucosidase
enzymes. The process of food digestion may affect the bioaccesibility of these compounds and
therefore their biological activity.
Aim of the study: Evaluate the effect of in vitro digestion on the biological activity of
broccoli sprouts, focusing on antioxidant effect and inhibitory action on digestive enzymes.

Broccoli sprouts (8-d old) are especially
rich in bioactive compounds compared to
the adult plants due to their young
physiological state (Baenas et al. 2012).

Material and Methods
Raw, fresh broccoli sprouts, produced organically following the method of Baenas et al. (2012, 2017), were supplied by Aquaporins &
Ingredients SL (P.I. Oeste, Alcantarilla, Murcia, Spain). We performed an in vitro digestion on fresh broccoli sprouts to represent the
digestion as realistic as possible, simulating gastrointestinal environment, following the method described by González-Sarrías, et al. (2015)
with modifications (Figure 1). The α-glucosidase and lipase inhibitory activity assays, as well as ORAC and DPPH methods were performed
adapted to 96-well plate microscale as previously described by Gironés-Vilaplana et al. (2013). Preliminary identification of antioxidant
compounds was analyzed by HPLC-DAD (Gironés-Vilaplana et al, 2013), as well as the ascorbic acid content (Perez-Balibrea, 2008).

Figure 1. Scheme of digestion process

Results and Discussion
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Antioxidant activity slightly increases during gastric phase, due to the release of active
compounds by acid pH and pepsin activity. It is maintained in the intestinal phase and
decreases in the portion absorbed. ORAC method is more sensible to changes than DPPH.
Values of ascorbic acid are not affected by the in vitro digestion process.
Fresh broccoli sprouts show inhibitory activity on digestive enzymes; the highest values are
shown in the gastric phase, parallel to the highest antioxidant activity. High values are also
observed in the intestinal phase not absorbed. Digestion process releases compounds from
vegetable matrix so that the biological activity is higher than in the fresh raw product.
Sinapic acids are the most abundant compounds, specially in gastric phase (preliminary data).
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Figure 2. Fractions of the digested process
a) No digestion; b) Gastric phase; c) Initial intestinal
phase; d) Final intestinal phase, right one = absorbed

Table 1. Biological activity and phenolic composition of fresh raw broccoli sprouts and in vitro digests
Ʃ Sinapic acids Ʃ Chlorogenic
µmol/100 g
acids
F.W.
µmol/100 g
F.W.

Ʃ Flavonoids
µmol/100 g
F.W.

% Inhibition
Lipase
Activity

% Inhibition
Glucosidase
activity

Raw Broccoli

ORAC
DPPH
Ascorbic Acid
mmol
mmol
mg/100 g F.W.
Trolox/100g Trolox/100g
F.W.
F.W.
0.71 ± 0.08 0.24 ± 0.06
7.98 ± 0.15

6.30 ± 3.16

12.15 ± 0.97

30.00 ± 3.94

n.d

n.d.

Gastric phase

1.99 ± 0.31

0.64 ± 0.06

8.03 ± 0.29

26.40 ± 2.22

55.51 ± 1.17

116.10 ± 72.10

7.08 ± 0.37

n.d.

Initial phase of intestinal
digestión (not absorbed)

1.57 ± 0.26

0.49 ± 0.11

8.70 ± 0.36

19.74 ± 6.39

27.86 ± 0.88

7.78 ± 2.48

1.47 ± 0.51

n.d.

Final phase of intestinal
digestion (absorbed)

0.75 ± 0.03

0.06 ± 0.03

8.19 ± 0.19

10.70 ± 2.36

3.60 ± 1.20

20.01 ± 1.00

0.69 ± 0.03

1.46 ± 0.07

Data are mean ± std. (n=4); n.d.: not detected

Conclusions
Broccoli sprouts show antioxidant and inhibitory activity of enzymes with changes in the different phases of in vitro digestion, reflecting
the release of bioactive compounds. Inhibition of lipase and α-glucosidase enzymes by polyphenols from broccoli reduce absorption of
glucose and lipids, what might contribute to a better glycemic and lipidemic profile in overweight population.
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