Storage Possibilities of Sea buckthorn Juice
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Abstract
One of the most valuable processing products from sea buckthorn berries is freshly pressed juice. The main problem is the possibility to prolong its storage time.

The aim of this study is to investigate the storage possibilities of juices from different sea buckthorn cultivars depending on the added sweetener.

The research was carried out at the Processing Center of Dobele Horticultural Plant Breeding Experimental Station. The following 6 sea buckthorn cultivars adapted to Latvian climate were tested: ‘Avgustinka’, ‘Botanicheskaya Lubitelskaya’, ‘Luchistaya’, ‘Prozrachnaya’, ‘Syurpriz Pribaltiki’ and ‘Trofimovskaya’. The used sweeteners were sugar and syrup of fructose.

The juices were stored at temperature +4 ±2oC in a refrigerator. The analyses were carried out after every 24 hours during storage time.

MAFA (amount of mesophylic aerobic and facultative anaerobic microorganisms), yeasts and moulds were determined. 

Microbial level was detected by using ISO 7954 standard methods.

As a result of these studies the more suitable juice for making drinks was found to be juice from the cultivar ‘Prozrachnaya’ by adding fructose as a sweetener. The optimal storage time of freshly pressed juice from sea buckthorn berries was 7 days at +4 ±2oC temperature.

Introduction 

Sea buckthorn due to their abundant content of biologically active compounds is adding to high valuable phytoproduct and is used both in folks and scientific medicine (Артёмова, 2001; Жулева, Черенок, 2003). Biochemical content of berries depends on cultivar, growing site, climate, harvesting time and other factors. Flesh of sea buckthorn berries contains diverse complex of vitamins – A, B, C, E, F, K, P; mineral substances – sodium salts, potassium, calcium; sugars; organic acids; pectins and tannins; triterpenoids, phospholipids, cumarin, catechins, leucoanthocyans, flavonols; alcaloid serotonin, as well as unsaturated fatty acids and other compounds (Baltess, 1998; Beveridge et al., 1999; Артёмова, 2001; Жулева, Черенок, 2003). Functional activity of these biologically active compounds is characteristic for fresh berries, leaves, young shoots, bark and also for processing products – juice, extracts, concentrates, dryed and other products. 

Beverages are considered to be as an optimal kind of food used in the menu of every person (Beveridge et al., 1999; Мудрецова-Висс et al., 2001). Sea buckthorn juice acts against several pathogens in human body, as well as stimulates the secretion of ferments and gall. It was demonstrated by the experiments with animals that juice stimulates accelerated growing, increasing of hemoglobin, total protein and phospholipid level. It is proved experimentally that sea buckthorn juice has a possibility to slow down dystrophic ad necrotic processes in tissues of liver in the cases of hepatitis (Артёмова, 2001). 

Concept of functional food was inculcated in Japan in 1980ies, when the authorities of health system concluded that finances of health care have to be controlled, especially in the society with a large amount of old people, diet determines the quality of life and eliminates risk factors to fall ill with wide-spread diseases. The idea that food is medicine was said by Hypocrat, and this principle was the leitmotif of Chinese, Japanese and Korean medicine for centuries. Today functional food is defined as a part of common diet, which contains biologically active substances with proved effect on risk factors of some diseases (IFIC Foundation, 2002; Зуев, 2004). To co-ordinate research and to introduce a united concept of functional food, the organization FUFOSE (Functional Food Science in Europe) was founded in Europe, which supports research of food in the programme. It was focused in many international conferences, that the amount of health promoting products will continue to grow and they will have a large market potential (ECC Research, 2000; IFIC Foundation, 2002). For example, the volume of functional food has increased 350 times in France during last years, the market value of these products is calculated to about 8-9 milliards dollars, and the production of such products is one of strategies tasks in the USA (Зуев, 2004). However, besides the studies of functional food, it is necessary to control the safety of it (ECC Research, 2000; IFIC Foundation, 2002).

One of the indicators of food safety is the level of microbial contamination, which has to follow the definite requirements: “Regulations of admissible quotas of microbial contamination in food and its raw material”, issued by the Latvian Cabinet of Ministers.

Yeasts, mould fungi and bacteria mostly cause losses of food quality. Yeasts develop in acid and carbohydrate containing environments. Also mould develops on environment rich in carbohydrates. It is found mostly on fruits and berries in nature, and the products obtained from them are specially endangered. The optimal temperature for yeast growth is 25o C. Keeping of products in cold at 0o to +6o C temperature, the greater part of chemical and fermentative reactions continue still so slowly, that keeping without losses of quality is possible from several days till several month (Baltess, 1998). According to regulations of the Cabinet of Ministers (Latvia) the amount of mesophilic aerobic and optional anaerobic (MAFA) microorganisms are not allowed more than 50x103 CFU (colony forming units), the amount of yeasts and moulds are not allowed more that 100 CFU in 1 gram. 

The content of microflora of berry crops depends on different factors: cultivar, growing site, harvesting time and type, as well as transportation. The degree of maturity of berries plays an important role. The keeping time of fresh sea buckthorn juice is sweetened with sugar; the natural yeast in it accelerates spoiling of juice and shortens the keeping time, which is controlled by testing the level of microbial contamination. 

The aim of this study was:

1. To clear which added sweetener – syrup of fructose - extend the keeping time of juice;

2. Do differences exist in this aspect among the sea buckthorn cultivars used in the making of juice?

Material and Methods

Research was done at the processing center of Dobele HPBES in 2005. Sea buckthorn berries were harvested at the “ Baltplant” Ltd, Dobele region, Latvia, in 2004 and kept frozen at –18o C. For the study 6 cultivars: ‘Botanicheskaya Lubitelskaya’, ‘Prozrachnaya’, ‘Tromifovskaya’, ‘Sjurpriz Pribaltiki’, ‘Avgustinka’ and ‘Luchistaya’ were used. Frozen berries were thawed at room temperature and juice was obtained by using press “Juice Master 42.3”, and following sweeteners were added to juice: fructose syrup and sugar. The level of juice sweetness by refractometer was 13-15 Brixo, and juice was kept at the temperature +2o to +4o C. Analyses were carried out after every 24 hours by determining MAFA and total yeasts and moulds colony-forming units using ISO 7954 standard methods. Duration of the experiment was 12 days.

The data were analyzed statistically by using SPSS for Windows.

Results

To verify the hypothesis of this study: does the amount of the yeasts and moulds and MAFA depend on added sweetener, keeping time and cultivar of sea buckthorn. The data were analyzed by Multifactor Analysis of Variance.

With the probability of 95% it could be concluded that factor “sweetener” separately is not essential, but factors “keeping time” and “cultivar” are essential. However the keeping time of sea buckthorn depended on all the determined factors together. With the probability of 95% it could be concluded that interaction of two factors: “keeping time * cultivar”, “keeping time * sweetener”, “sweetener * cultivar” and interaction of all three factors: “sweetener * keeping time * cultivar” were essential. Analyzing connections among these factors it could be concluded that statistically important correlation exists. With the probability of 99% there is:

· A close positive correlation among MAFA and “yeasts and moulds” (r = 0.890);

· A medium close positive correlation between MAFA and “keeping time” (r = 0.697);

· A medium close positive correlation between “yeasts and moulds” and “keeping time”    (r = 0.557).

With the probability of 95% a week negative correlation was observed among “yeasts and moulds” and “sweetener” (r = 0.148).

After the determination of MAFA amount in the juice, depending on keeping time and cultivar, it was concluded that with sweetener – syrup of fructose - the smallest amount of microorganisms was found in the cultivars ‘Prozrachnaya’, ‘Trofimovskaya’ and ‘Luchistaya’ during the first four days (in medium correspondingly 87.7; 113 and 72 CFU) (Fig.1). However, the cultivar ‘Sjurpriz Pribaltiki’ had the highest amount of microorganisms, which showed on the first keeping day and came to 375 CFU. It can be explained by the degree of maturity, as well as by the amount of carbohydrates in the berries, which promotes the development of microorganisms. Since the harvesting time of samples was not considered for each cultivar individually, and the cultivars chosen have different time of maturity, it was concluded that, acquisition of qualitative raw material for obtaining natural juices, depends on degree of maturity of each cultivar. With the probability of 95% (r = 0.278) it could be concluded that the sweetener added in the first day did not significantly influenced the amount of MAFA in the samples (Fig.2). However it differed significantly in the next days: the amount of MAFA in the juice with syrup of fructose increased slower than in the juice with sugar. Syrup of fructose was pasteurized before adding to the juice, but sugar was added in a dry form, promoting the development of microorganisms.

Determining the amount of colony forming units of yeast and moulds in sea buckthorn juice depending on the cultivar and the keeping time, it is possible to conclude that with the sweetener – syrup of fructose – in the first keeping day only cultivar ‘Sjurpriz Pribaltiki’ shows medium amount of CFU.

During the next 6 days the amount of CFU of yeasts and moulds was not found in the cultivars ‘Trofimovskaya’ and ‘Prozrachnaya’, but in the cultivar ‘Luchistaya’ – in average 1.5 CFU (Fig.3). As widely known, the level of microbial contamination depends on different growing conditions as well as on the cultivar. As a result of this study it could be concluded that cultivar ‘Sjurpriz Pribaltiki’ has a low resistance to spoilage by some microorganisms. Using sugar as a sweetener, the cultivars ‘Prozrachnaya’, ‘Trofimovskaya’, and ‘Luchistaya’ also showed the lowest amount of CFU of yeasts and moulds in average 9; 12.6 and 16 correspondingly.
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Comparing both sweeteners used in this study it was found that amount of CFU of yeasts and moulds in the first seven keeping days was smaller by using syrup of fructose as a sweetener (Fig.4).

Figure 1. Amount of MAFA in juice of sea buckthorn depending on keeping time and cultivar

[image: image2.wmf]Estimated Marginal Means of Yeasts and Moulds (CFU)

Keeping Time (days)

12

7

4

3

2

1

Estimated Marginal Means

1000

800

600

400

200

0

Cultivar

'Botanicheskaya -

Lubitelskaya'

'Prozrachnaya'

'Trofimovskaya'

'Syurpriz -

Pribaltiki'

'Avgustinka'

'Luchistaya'


Figure 2. Amount of MAFA in juice of sea buckthorn depending on keeping time and sweetener
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Figure 3. Amount of yeasts and moulds in juice of sea buckthorn depending on keeping time and cultivar
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Figure 4. Amount of yeasts and moulds in juice of sea buckthorn depending on keeping time and sweetener 

Conclusion 

1. The best sea buckthorn cultivars for making fresh juice, considering the allowed microbial contamination, are ‘Trofimovskaya’, ‘Prozrachnaya’ and ‘Luchistaya’.

2. It is advisable to use syrup of fructose as a sweetener for making fresh juice, since it prolongs the preservation time of the juice.

3. Close positive correlation exists among MAFA and “yeasts and moulds” (r = 0.890).

4. Medium close positive correlation exists between MAFA and “keeping time” (r = 0.697).

5. Medium close positive correlation exists between “yeasts and moulds” and “keeping time” (r = 0557).
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