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classification at regional level were 95% and 92%, respectively, and 92% and 85%, 

respectively, at sub-regional level. 

Conclusion: Fatty acids contain adequate information for use as descriptors of the 

cultivation region of coffee beans. Chemometric methods based on fatty acid composition 

can be used to detect fraudulently labeled coffees, with regard to the production region. 

These can benefit the coffee production market by providing consumers with products of 

the expected quality.  

Session 12 New products 

Oral Session Tea 12.01 

Understanding the carbohydrate composition of kale tea

Roberto Megias Perez1, Christoph Hahn2, Ana Isabel Ruiz Matute3, Dirk Albach2, Nikolai 

Kuhnert1 

1Jacobs University Bremen, Bremen, Germany, 2Carl von Ossietzky University of 

Oldemburg, Oldemburg, Germany, 3Instituto de Quimica Organica CSIC, Madrid, Spain 

Text The high interest in kale (Brassica oleracea var. sabellica) consumption is based on 

the different health-promoting benefits reported for its regular intake such as 

anticancerogenic activity and protection of the cardiovascular system (1). Apart from its 

use in cuisine, kale leaves are also widely employed in the elaboration of new products 

such as commercial teas. 

There is scarce information on carbohydrate composition in kale teas or the raw material. 

Thus, in this work, a comprehensive characterization (qualitative and quantitative) of the 

low molecular weight carbohydrate (LMWC) was performed by the use of different 

chromatographic techniques (gas chromatography and hydrophilic interaction liquid 

chromatography) coupled to mass spectrometry.  

Leaves from different kale genotypes and different farming conditions ( 25°C and 2°C) 

were freeze-dried to obtain kale powder. The carbohydrates were extracted using 100 mg 

of kale powder and 10 mL of water during 1 hour. GC-MS analyses were performed on a 

ZB-5 (5% phenylmethylsiloxane) capillary column (25 m × 0.25 mm, 0.25 µm). Previous to 

the GC-MS analysis, LMWC were submitted to derivatization. LC-MS analyses were 

carried out on a BEH X-Bridge column, with a trifunctionally-bonded amide phase and the 

following characteristics: 150 mm  3.0 mm; 3.5 μm particle size and 135 Å pore size.
Different LMWC were identified and quantified in kale leaves such as: monosaccharides 

(glucose, galactose, fructose), disaccharides (sucrose, maltose, melibiose); α-

galactooligosaccharides (α-GOS) such as raffinose; sugar alcohols such as sorbitol and 

inositols (myo-Inositol and galactinol). In some of the identified LMWC (myo-Inositol and 

raffinose), different bioactive properties have been reported (2)(3). 

The data on the LMWC composition would provide important information for consumers 

and professionals in the tea industry. 
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