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Euterpe oleracea is a palm tree widely distributed in the floodplains of the Amazonian delta (Brazil). The fruits called açai (Fig 1)

are an interesting source of different anthocyanins [1]. Lately they have gained popularity in North America and in the European 

countries in the food industry and in the health sector due to their extremely high antioxidant capacity and potential anti-

inflammatory activities [2]. Açai fruits are normally sold from different maturation stages. The evaluation of the anthocyanin

profile during different maturation stages is thus important for the post-harvest industry. Thus, the aim of this study was to 

characterize the anthocyanin profiles of açai fruits at different stages of maturity from specific region of harvest.

RESULTS AND DISCUSSIONRESULTS AND DISCUSSION

ACKNOWLEDGEMENTSACKNOWLEDGEMENTS

a Université catholique de Louvain, LDRI, Laboratoire de Pharmacognosie, Avenue E. Mounier, 72/72.30, 1200 Brussels, Belgium - joelle.leclercq@uclouvain.be 
b Universidade Federal do Pará, ITEC, Faculdade de Engenharia de Alimentos, 

Av. Perimetral s/n, 66.095-780 Belém-PA, Brazil - frutas@ufpa.br
c Université de Liège, CIRM, Laboratoire de Chimie analytique, CHU B36 B-400 Liège, Belgium

We would like to thank very much Prof. J-L Habib Jiwan for his rich scientific orientation (in memorian), Marie-Christine Fayt, Ramazan Colak, Jean-Paul 

Vanhelleputte, Emmanuelle Lautié, for their technical support. ADRI is acknowledged for financial support to the first author, Belgian National Fund for 

Scientific Research (FNRS) (FRFC 2.4555.08), the Special Fund for Research (FSR) and the faculty of medicine of UCL for their financial support for the 

acquisition of the LTQ-Orbitrap-XL and the program PIC of the Coopération universitaire au développement (CUD) for financial support on this research .

CONCLUSIONCONCLUSION

INTRODUCTIONINTRODUCTION

It was observed that the anthocyanin profiles in the extracts 
were relatively similar. Cyanidin-3-glucoside and cyanidin-3-
rutinoside were the major constituents in all maturity stages, 
with similar proportions, except for the first maturity stage for 
which all anthocyanins were under the limit of quantification. 
However, in the last maturity stage, cyanidin-3-glucoside 
became less abundant than cyanidin-3-rutinoside. On the 
other hand, cyanidin decreased with maturation. The highest 
anthocyanin content was observed at stage 4.
This work may contribute to the selection of an optimal 
maturity stage for harvesting and will allow a rapid quality 
control of the fruits from the region analyzed.

UCL
Université

catholique

de Louvain

EXPERIMENTALEXPERIMENTAL

� The fruits were harvested during the peak harvesting season, between July and 

October 2009, in the floodplains of the eastern Amazonian region (State of Pará, 

Brazil) from  Abaetetuba region.

� The extracts were obtained as shown in Figure 2.  The MeOH and MeOH 50% 

extracts were analysed at 0.25mg/mL.

� UHPLC conditions: C18 HSS column, 1.8 µm, 100-2.1 mm, Waters, mobile 

phase gradient of solvent A: 5% formic acid in water and B: CH3CN. Total run time 

of 21 min instead of 55 min in the previously developed HPLC method. 

� Mass spectrometry conditions: LTQ-Orbitrap XL (Thermofisher scientific) from 

the MASSMET plateform was used in ESI positive mode with the following 

conditions: a capillary temperature and voltage of respectively 275°C and 30V. The 

source voltage was set to 5 kV and the RF lens 1 voltage to 105V. N2 was used at 

an arbitrary sheath and auxiliary flow rate of  20 and 10.
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Fig 2: Extraction protocol

� UHPLC-DAD-MS identification of anthocyanins (fig 3 and table 1) identified on the basis of their high resolution mass spectra (with ∆<3ppm) and by 

comparison with the retention times of standards in MeOH and MeOH 50% extracts of fruits at different maturation stages.

Table 1: Mass spectrometric data for identified anthocyanins in                   

MeOH and MeOH 50% fruits extracts
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Fig 1:  Açai fruits  in some different
maturity stages

MeOH
Extract

Speed Vac

Concentration
40°C

MeOH 50% 

extraction
(0.1 % HCl)

MeOH50%

Extract

Freezing and

Lyophilization

Maturity
Stage 1

Minutes

Maturity

Stage 4

Maturity

Stage 5

Maturity

Stage 6

Maturity
Stage 3

Maturity

Stage 2

1

2

3 4 5

6

2: cyanidin-3-rutinoside

3: pelargonidin-3-glucoside 5: peonidin-3-rutinoside

6: cyanidin

1: cyanidin-3-glucoside

4: peonidin-3-glucoside

Table 2: Variations of concentrations of de main anthocyanin during
ripening.  The compounds were detected  at 515 (cy-3-glu and  cy-3-rut) 

and 520 nm (cy)  for the quantification.
*DEs: Dry  MeOH+MeOH 50% extracts.
n.d.: not detected (under LOD).

n.q.: not quantified (under LOQ).

Fig 3: 520 nm chromatograms of anthocyanins

obtained from MeOH fruits extracts

O

O

O

HO

HO

OH

OH

OH

HO

OH

O

O

O

HO

HO

OH

OH

OH

HO

OH

O

O

O

O

HO

HO

OH

OH

OH

HO

O

O O

OH

HO OH

O

HO

OH

OH

HO

OH

O

O

O

HO

HO OH

OH

OH

OH

OH

HO

O

O

O

HO

HO

OH

OH

OH

OH

HO

O O

HO

OH

OH

� UHPLC-DAD quantification of the main anthocyanins

peaks (table 2) during ripening in MeOH and MeOH 50% 

fruits extracts


