
Effects of a Myrciaria jaboticaba Peel Extract and role of cyanidin-3-
OGlucoside on amylase in mice.

Abstract
This study consists of concurrent and comparative research of the

effects of a Myrciaria jaboticaba hydroalcoholic peel extract and one of

its most prominent constituents, cyanidin-3-O-glucoside (CYG) on

pancreatic α-amylase activities.
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Introduction
Amylase inhibitors are used in hyperglycemia control, mainly in

diabetic patients. The M. jaboticaba skin, usually discarded as a residue

by the food industry, is a potential source of bioactive molecules and a

functional food [1].

Food supplementation with cyanidin-3- O-glucoside to obese mice

reduced body weight, visceral adiposity, hepatic steatosis and plasma

levels of triacylglycerols.[2], [3] It also reduced hyperglycemia and

improved sensitivity to insulin in diabetic mice. Many of these effects

have been attributed to the ability of cyanidin-3- O-glucoside in

modulating the activity of the lipoprotein lipase in tissues.

If this commercially available compound participates in a significant

way in the effects of jabuticaba extracts, the study may open the way

for detailed and refined mechanistic studies using cellular systems.

Materials and methods
The jabuticaba skins (peels) were purchased from the Belo Farm

(São Paulo State, Brazil). They were dried in a recirculation oven at 45

°C and ground to a fine powder. This powder was suspended in a 70%

hydroalcoholic solution at a proportion of 10 g powder per 100 mL

extraction solution. The mixture was kept on a rotary shaker (120 rpm)

for 2 hours at room temperature and protected from light. Agitation

was followed by filtration through Whatman 1 and the filtrate was

collected. The solid residue was submitted to two additional and

successive extractions. The combined filtrates were concentrated in an

oven at 45 °C for ethanol evaporation. The aqueous solution was finally

lyophilized and stored in freezer at −20 °C.

The activity of the porcine pancreatic α-amylase (initial reaction

rate) was measured as the rate of reducing sugar formation. The

reaction medium was 20 mM phosphate buffer, pH 6.9, containing 6.7

mM NaCl.15,16 Substrate (starch), enzyme and inhibitors ( jabuticaba

peel extract or cyanidin-3-O-glucoside hydrochloride) were all dissolved

into this medium. The reaction rates were expressed as μmol per

minute.

Figure 1: (A) Concentration dependences of the inhibition caused by the Myrciaria jaboticaba peel extract on the porcine α-
amylase. Reaction rates (v) and reciprocals of the reaction rates (1/v) were represented versus the inhibitor concentrations. 

Results
In vitro experiments were determined by changing both jabuticaba peel extract or CYG and the enzymatic substrate (Figure 1A ). The peel extract 
inhibited amylase with a well-defined concentration dependence (IC50 of 1963μg mL−1).The biggest CYG concentration (330uM) caused 13,3% inhibition

Conclusion
Apparently, cyanidin-3-Oglucoside, at the doses that were given (up to
20mg/Kg), does not inhibit starch absorption, an observation that is
consistent with its weak inhibitory activity on pancreatic α-amylase.
Therefore, all these observations indicate the participation of other
substances present in the extract on the enzyme activity.
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Starch oral tolerance test was determined in mice after starch administration (via gavage 1g/Kg) in presence of the extract and CYG doses curve. The
extract doses of 500 mg kg−1 attenuated the concentration versus time curve in a way that is not very far from the attenuation caused by 50mg/Kg
acarbose (Fig.1B). The area under the curves reveals a reduction of 51 and 84%, by 250 and 500mg/Kg (Fig.1C). These extract doses contained 3.2 and
6.1 mg kg−1 cyanidin-3-O-glucoside (Fig.1C).

(B) Blood glucose concentration profiles after intragastric starch loads in mice: the effect of the M. jaboticaba residues extract. 
(C) Areas under the curves obtained after the various treatments with of M. jaboticaba extract illustrated by panel (B) 

subtracted from the area under the curve obtained after water administration.

Fasted mice (18 hours) were used and the administration route was in all cases intragastric (by gavage). The number of animals for each experimental
approach was between 5 and 7. Positive controls received commercial corn starch (1 g per kg body weight) and negative controls filtered tap water. The
M. jaboticaba extract was administered at the doses of 250 or 500 mg kg−1 to two different groups of mice in addition to commercial corn starch.
Cyanidin-3-O-glucoside was given at the doses of 10 mg kg−1 or 20 mg kg−1 to two different groups of mice in addition to commercial corn starch. Finally,
experiments were also done with the reference substance acarbose which was given to the mice at the dose of 50 mg kg−1 in addition to commercial corn
starch. Plasma glucose was determined at times 0, 30, 60, 90 and 120 minutes after starch administration. Blood samples were collected from the tail vein
and analyzed by means of a glucometer (AccuChek®). The animal protocol was approved by the Ethics Committee for Animal Experimentation of UEM.


