ANTIMICROBIAL NUTRACEUTICALS: RASPBERRY PRESS CAKES
COMBINATIONS WITH ESSENTIAL OILS AND LAB FERMENTED
BOVINE COLOSTRUM
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Raspberries press cake (RPC) possesses many beneficial properties for the human health related with their high
content in phenolic compounds such as ellagic acid. The antimicrobial effect of RPC and essential oils mixture
(“Eunutritech”) against human pathogens was examined. The antimicrobial effect was determined using the agar diffusion
method. Besides, in the formulations of antimicrobial nutraceuticals with L. plantarum fermented (LAB) and dehydrated
bovine colostrum, showing antimicrobial effect, was included [1]. Phenolic compounds in lyophilized RPC and carvacrol,
thymol and menthol in essential oils were evaluated for quantitative and qualitative composition by HPLC.
Chromatographic separation was performed using an ACE C18 column (250 mm x 4.6 mm, 5.0 pm; Pennsylvania, USA)
[2]. The total content of phenolic compounds has been evaluated using the Folin - Ciocalteu method [3].

During the experiment, two types of gels were prepared using different formulations: (a) RPC (10 %) with LAB
fermented bovine colostrum (14 %); (b) RPC (10 %) with essential oils (1 %). In both cases, various combinations of
jelly-forming substances (agar, pectin, gelatin) and sweeteners (erythritol, maltitol, sorbitol), were tested and selected for
nutraceutical production based on texture analysis (TAXT plus texture analyzer) and optical microscope view. Gels were
tested using in vitro digestibility assays to evaluate the release of their phenolic compounds at pH 2,0 and 7,5 [4,5].

The RPC extracts demonstrated sufficient antimicrobial effect against the inhibitory microorganisms: Escherichia
Coli, Salmonella Typhimurium, Staphylococcus Aureus, Bacillus Cereus, Pseudomonas Aeruginosa. The study showed
that susceptible structure was following RPC gel formulations: (a) sorbitol, maltitol and agar with immobilized
“Eunutritech”; (b) sorbitol and agar with fermented bovine colostrum. In gels with essential oil mixture thymol was
dominant antimicrobial compound (38,7 mg/50 g), while the of carvacrol and menthol concentrations were lower (0,8
mg/50 g and 18,5 mg/50 g). The highest release of phenolic compounds at different pH (2,0 and 7,5) during in vitro
studies was obtained in nutraceuticals with RPC and LAB fermented bovine colostrum.

Acknowledgements

The authors gratefully acknowledge the COST Action CA18101 “Sourdough biotechnology network towards novel,
healthier and sustainable food and bioprocesses”

The research is funded by The European Regional Development Fund by the program “Research Projects
Implemented by the World-class Researcher Groups” (Grant No. 01.2.2-LMT-K-718).

[1] E. Bartkiene, M. Ruzauskas, V. Lele et al., Development of antimicrobial gummy candies with addition of bovine colostrum, essential oils and
probiotics, International Journal of Food Science and Technology 53, 1227-1235 (2017).

[2] M. Liaudanskas, P. Viskelis, V. Jakstas, Application of an Optimized HPLC Method for the Detection of Various Phenolic Compounds in Apples
from Lithuanian Cultivars. Journal of Chemistry 2014, 1-10 (2014).

[3] P. Stratil, B. Klejdus, V. Kuban, Determination of total content of phenolic compounds and their antioxidant activity in vegetables-evaluation of
spectrophotometric methods. Journal of Agricultural and Food Chemistry 54, 607-616 (2006).

[4] M. Chavarri, 1. Marafion, R. Ares, Microencapsulation of a probiotic and prebiotic in alginate-chitosan capsules improves survival in simulated
gastro-intestinal conditions. International Journal of Food Microbiology 142, 185-189 (2010).

[5] N. D. Polovic, R. V. Pjanovic, L. M. Burazer, Acid-formed pectin gel delays major incomplete kiwi fruit allergen Act ¢ 1 proteolysis in in vitro
gastrointestinal digestion. Journal of the Science of Food and Agriculture 89, 8-14 (2009).



