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Obesity and diabetes represent two relevant public health problems in the world. Phytochemicals derived from plants are a rich source of bioactive

compounds and research tries to find in botanical resource an alternative way to fight some pathological conditions, avoiding serious side effects

connected to the use of traditional drugs1. Different plant extracts are able to inhibit two key digestive enzymes involved in fats and carbohydrates

absorption: pancreatic lipase and α-amylase2. Aim of this study was to investigate the anti-obesity and the hypoglycaemic potential of Olea

europaea L. buds extracts (Oleaceae).
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Olea europaea L.: assessment of pancreatic lipase and α-amylase

inhibitory potential of buds extracts

PLANT MATERIAL AND EXTRACTION

Fresh buds from two different cultivars of O. europaea L. were extracted in a hydroalcoholic solvent (80:20) with two different extraction methods:

maceration (plant:solvent ratio 1:10 g/mL, 48 h x 3 times) and Naviglio-assisted extraction ®, an innovative solid-liquid extraction technique

(plant:solvent ratio 1:10 g/mL x 2 cycles)3. Part of the obtained extracts were then fractioned with n-hexane in order to identify apolar compounds.

PURPOSE

RAP3

Carolea cv. Cassanese cv.

Compound1 RT2
Maceration Naviglio® Maceration Naviglio® 

Fatty acids

Lauric acid 14.930 0.4 - - -

Myristic acid 16.725 - 0.9 - -

Pentadecanoic acid 17.542 - Tr4 - -

Palmitic acid 18.285 1.2 12.3 0.5 1.8

Elaidic acid 19.325 2.5 32.0 Tr 2.3

Linoleic acid 19.582 5.0 - - -

8-Heptadecenoic acid 19.640 - 4.8 - -

Stearic acid 19.765 1.1 5.2 0.5 2.2

Terpenes

α-terpinene 12.890 - Tr - -

β-terpinene 14.627 0.7 0.5 0.3 0.5

Sabinene 14.650 0.2 0.6 0.2 0.5

Squalene 24.595 - 8.7 - 3.1

Table 1. Phytochemical profile of the n-hexane fraction of O. europaea L. buds extracts

1 Compounds listed in order of elution from SE30 MS column.2 Retention time (as

minutes). 3 Relative area percentage (peak area relative to total peak area %). 4

Compositional values less than 0.1% are denoted as traces.

PHYTOCHEMICAL PROFILE

Apolar compounds were identified through gas chromatography–mass spectrometry (GC–MS) (Table 1). Eight fatty acids and four terpenes were

identified in the n-hexane fractions. Palmitic, elaidic and stearic acids were detected in each sample with the highest amounts in Carolea cv.

extracted by Naviglio ® (32%, 12.3% and 5.2%, respectively). For what concerns terpenes, both β-terpinene and sabinene were identified in all the

analyzed extracts.

Total phenolics and flavonoids content was evaluated spectrophotometrically. Carolea cv. obtained by Naviglio-assisted extraction ® showed the

highest amounts, with 9.15 ± 0.12 mg/g of phenolics and 0.48 ± 0.01 mg/g of flavonoids, referred to fresh plant material. A lower content was

detected after traditional maceration (6.37 ± 0.09 and 0.24 ± 0.01 mg/g). Despite the extraction method, the amount of phenolics was significantly

lower in Cassanese cv. (P < 0.05, Bonferroni post-hoc test).

Cultivar IC50 (mg/mL) IC50 (µg/mL)

Lipase inhibition α-amylase inhibition DPPH test

Carolea Maceration 1.63 ± 0.01c 126.90± 1.75c 46.63 ± 1.12c

Naviglio ® 1.27 ± 0.04b 33.21 ± 0.23a 36.37 ± 1.46b

Cassanese Maceration 3.23 ± 0.03e 220.67 ± 3.32d 94.65 ± 0.07e

Naviglio ® 2.58 ± 0.10d 225.83 ± 2.39d 58.90 ± 1.45d

Ascorbic Acid* - - 2.00 ± 0.01a

Orlistat* 0.018 ± 0.001a -
-

Acarbose* - 50.20 ±0.98b -

Data are expressed as mean ± SEM (n = 3). Different letters along columns indicate 

statistically significant differences at P < 0.05 (Bonferroni post-hoc test). * Positive controls. 

RADICAL SCAVENGING ACTIVITY

Table 2. Biological activity of O. europaea L. buds extracts 

Radical scavenging activity of the extracts was

evaluated by means of DPPH test. Carolea cv. extracted

by Naviglio Extractor ® showed the best activity with an

IC50 value equal to 36.37± 1.46 µg/mL (Table 2).

PANCREATIC LIPASE AND α-AMYLASE 

INHIBITION

The inhibition of pancreatic lipase and α-amylase, two

key digestive enzymes, was assessed in vitro in order

to evaluate the anti-obesity and the hypoglycaemic

potential of the extracts. The Carolea cv. extract

obtained by Naviglio-assisted extraction ®, followed by

the same sample obtained by maceration, showed the

best activities against pancreatic lipase enzyme, with

IC50 values equal to 1.27 ± 0.04 and 1.63± 0.01 mg/mL,

respectively (Table 2). The Carolea cv. extracted by

Naviglio Extractor ® was able to inhibit α-amylase with

an IC50 value of 33.21 ± 0.23 µg/mL, an excellent result

if compared to the positive control, Acarbose (IC50 =

50.20± 0.98 µg/mL) (Table 2).

Fig. 1. Concentration-dependent pancreatic lipase (a) and α-

amylase (b) inhibition induced by O. europaea L. buds.
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