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1. Introduction - In the light of present and on-going climate changes recent studies evidence severe 

negative effects on the two commercially important species Coffea arabica L. and Coffea canephora 

Pierre ex A. Froehner, and subsequently on global coffee yields and economies of the producing 

countries [1]. In this context, a sustainable agroforestry system has been implemented in the Gorongosa 

National Park (Mozambique), not just to reduce the impact of climate changes in this region, rather to 

recover deforested areas and to promote socio-economic activity through the Gorongosa`s coffee trade. 

The coffee plants produce lipids, carbohydrates, amino acids, proteins, nucleic acids, chlorogenic acids, 

caffeine and trigonelline that are accumulated in the green beans and contribute to the final coffee quality 

[2]. Polysaccharides prevail in green beans and are important to flavour development during the roasting 

process, also impacting viscosity, cream stability and retention of volatile substances. Special interest has 

been focused on the study of polysaccharides from natural sources also due to their antioxidant and 

antimicrobial activities, however most of the reported extraction methods are time-consuming, make use 

of drastic conditions and end in low yields. Concerning the roasting process, despite providing attractive 

properties, there can also occur undesirable changes such as formation of the carcinogenic compound 

acrylamide [3]. Thus, we report the analysis of polysaccharides isolated by microwave-assisted extraction 

(MAE) from green coffee beans produced in Gorongosa and preliminary results obtained by a simple and 

inexpensive SPE/HPLC/UV method for acrylamide quantification in roasted coffee. 

 

2. Experimental – Two samples of green beans of C. arabica L., produced at an altitude of 935 m under 

moderate shade in the Serra da Gorongosa were grounded and extracted with water in a monomode 

microwave reactor. The extracts were freeze-dried and compounds were separated by size-exclusion 

chromatography (SEC), analysed for total and sulphated polysaccharides, β-glucans and antioxidant 

activities (DPPH and ABTS radicals-scavenging assays). Selected polysaccharides were partial 

characterized by FT-IR. Roasted coffee from Gorongosa was spiked with acrylamide and was used to 

outline a suitable acrylamide extraction and quantification method. Samples preparation entailed 

extraction of acrylamide with water, purification with Carrez I and II solutions, evaporation and solid-

phase extraction clean-up. Reverse HPLC analyses were performed under isocratic mode. 
 

3. Results and Discussion - MAE was an alternative approach to conventional techniques, as it allowed a 

high extraction content of bioactive polysaccharides from green coffee beans produced in the Gorongosa 

National Park. β-glucans with triple helix conformation, often associated with high biological activities, 

were also detected. Concerning analysis of Gorongosa coffee samples spiked with acrylamide, 

preliminary results revealed that carcinogenic compound is not successfully resolved from matrix co-

extractives with isocratic elution using acetonitrile-water 1:24 (v/v). 
 

4. Conclusions - MAE was demonstrated to be a useful and eco-friendly technique for polysaccharides 

extraction from green beans of C. arabica L. SEC fractions reveal the presence of polysaccharides with 

distinct structural features. Additional structural characterization of polysaccharides and its correlation 

with the antioxidant activities are in progress. Different eluent compositions and elution modes for 

acrylamide analysis are also under evaluation. 
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