Effects of Storage and of Processing on the Stability of Folate, Pantothenic Acid, Vitamin C and Vitamin K1 in Sea Buckthorn Berries (Hippophaë rhamnoides L. ssp. rhamnoides) and Related Products

D. Gutzeit1,*, G. Baleanu1, B. Klaubert1, S. Mönch2, M. Rychlik2, P. Winterhalter3, G. Jerz3
1 Central Institute of the Bundeswehr Medical Service Munich, 85748 Garching-Hochbrück,  

  Germany;   * phone: +49-089-3168-5032, e-mail: DerekGutzeit@bundeswehr.org

2 Institute of Food Chemistry, Technische Universität München, 85748 Garching, Germany;

3 Institute of Food Chemistry, Technische Universität Braunschweig, 38106 Braunschweig, 

  Germany.

The berries of Hippophaë rhamnoides are a rich source for flavonoids, carotenoids and vitamins and are traditionally used for ethnomedicinal remedies in Tibet, Mongolia, China and Central Asia. The high nutritive value of sea buckthorn berries and related products has attracted increasing interest also in Europe and North America [1]. 

In our experiments we used storage experiments and analysis of vitamin contents as useful instruments to predict the shelf life of sea buckthorn juices, particularly in consideration to losses of valuable nutrients. Moreover, kinetic models of thermal degradation are required for designing new processes and giving an optimum of product quality [2]. Sea buckthorn berries and juices were stored at two household storage conditions (6 °C, 25 °C), and also at accelerated aging conditions (40 °C) for up to seven days to determine the effects of storage temperature on the content of vitamins. Processing effects during juice and concentrate production from sea buckthorn berries were investigated.

A stable isotope dilution assay for quantification of folate vitamers in sea buckthorn berries, juices and concentrate using four-fold labeled folate isotopologues of the folate derivatives as the internal standards was adopted using reversed phase liquid chromatography – tandem mass spectrometry with electrospray ionization. The technological processing of the berries caused a total decomposition of tetrahydrofolate and 5-formyltetrahydrofolate in the generated juice. The content of the main folate vitamer 5-methyltetrahydrofolate remained approximately unchanged during the whole processing from the berries to the concentrate. The content of 5-methyltetrahydrofolate in juice was nearly unaffected during the storage at 6 °C after seven days and showed almost identical degradation of 5-methyltetrahydrofolate of about 17-20% at 25 °C and 40 °C after seven days of storage [3].

Likewise, a stable isotope dilution assay for quantification of pantothenic acid in sea buckthorn berries, juices and concentrate using a four-fold labeled isotopologue of vitamin B5 as the internal standard was applied using reversed phase liquid chromatography – mass spectrometry with electrospray ionization. Analysis of kinetic data suggested that the decrease of pantothenic acid is following a first-order model. The results of the experiments showed that storage of sea buckthorn juice for 7 days at ambient temperature (25 °C) already resulted in a decay of pantothenic acid of about 18%. The processing effects of juice production and subsequent concentration revealed a loss of about 6-7% in the juice and of 23% in the juice concentrate [4].

The primary vitamin in sea buckthorn berries is vitamin C (400 mg/100g). During industrial juice production the technological processing of the berries caused a decomposition of about 5-11% total ascorbic acid in the generated juice. The following processing steps leading to the concentrated juice resulted in 50% depletion of total ascorbic acid. The results of our investigations proved that storage of sea buckthorn juices for 7 days under cold temperature (6 °C) already led to a decrease of total ascorbic acid of about 11-12%. Total ascorbic acid degradation was confirmed to be a first-order reaction.

Phylloquinone (vitamin K1) is the primary dietary source of vitamin K. The technological processing of the berries resulted in a loss of about 36-54% phylloquinone in the generated juice. Phylloquinone content in juice concentrate was below the detection limit. Content of vitamin K1 in sea buckthorn berries was affected by storage time and storage temperature. Storage of freshly harvested berries resulted in an increase of phylloquinone ranging from 21% up to 186%. The juices showed almost identical degradation of phylloquinone of about 18-32% at 6 °C, 25 °C and 40 °C indicating that intensity of decomposition does not dependent on temperature (6-40 °C) and storage time in the range of consumer storage conditions [5].
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