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Abstract

Seabuckthorn is multipurpose plant. Seabuckthorn fruit is reach of valued ingredients. We propose non-thermal processing on seabuckthorn oil and seedling technology by employing ultrasonic cavitation.  
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Introduction

Concentration of vitamins and other valuable ingredients in sea buckthorn fruit depends on factors such   genetics, climate, soil fertility, maturity    at   the time of harvest, post harvest handling, storage and processing. Wild seabuckthorn is widely spread in Mongolia. Seabuckthorn fruit is very popular among mongolians. They make drinks, jam and wine. Seabuckthorn oil is traditionally used in medicine. Seabuckthorn planting work in Mongolia began in 1960ies and its target was directed to research possibility of planting, utilization of its fruit and oil. Mongolian scientists have conducted many-sided research on seabuckthorn fruit utilization, planting, biochemical study etc. The object of our research projects during past 20 years was seabuckthorn fruit processing technology without waste and some equipments for pressing of fruit, drying of oil-cake, oil pressing and extraction, juice handling and storage, producing seed for sowing. We conducted experimental activities on processing seabuckthorn fruit, employing our technologies and equipments without of use of any chemicals. Our pilot enterprise used to produce juice concentrate, pure oil, dried fruit powder and seed for sowing. Our products were developed for food, healthcare, cosmetic industries, agriculture and they were in great demand. This year we started to look for time and cost efficient seabuckthorn seedling technology. 

Methods and Materials 

We have investigated process of oil   extraction from dried seabuckthorn oil cake, employing cavitation generator and pure vegetable oil solvent. The cavitation supply was provided by ultrasound (22.5 kHz). Ultrasonic processing means "blasting" liquids, in our case oil, with very intense sound at high frequency.  The process of cavitation is a "cold boiling", creation and collapse of microscopic bubbles in the liquid. Seabuckthorn oil cake is a capillary-porous body and oil is located in capillaries. Energy of bound between oil molecules and a capillary-porous body decreases toward to the center of capillaries.  A carotene content of oil located nearer to inner surface of capillaries is higher. 

During cavitation process generator permanently produces cavity bubbles. When cavity bubbles appear, implode or join together, they produce shock waves in the liquid. When pressure surrounding a bubble falls below the vapor pressure of the liquid, the bubble fills with vapor and grows explosively.  The bubble collapses violently when pressure returns.  If the collapse occurs near a boundary of capillaries, a high velocity liquid jet is formed that impacts the boundary with great force.  This process   causes a number of useful effects: a capillary vibration and broke, weakening   energy of bound, increasing oil flow out from capillaries.

    We measured optical density of extracted oil by “Beckman” DU-64 spectrophotometer.  Increase of carotene content of extracted oil is equivalent of optical density increase.

Results
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Results of our experiments depending on duration of cavitation affect are shown   in Fig.1 and Table.1.  Application of cavitation process in seabuckthorn oil extracting technology enables to increase an oil yield up to 10-35%. 

Fig. 1: Comparative graphic of oil carotene content depending on duration of cavitation affect

(1 - t1=0 min, 2 - t2=3 min, 3 - t3=5 min, 4 - t4=10 min)

Table 1: Percentage of carotene content increasing depending of duration of cavitation affect

	Duration of cavitation affect (min)
	t1=0
	t2=3
	t3=5
	t4=10

	Optical Density, ρi
	0.33
	0.39
	0.36
	0.40
	0.47
	0.42
	0.38
	0.44
	0.39
	0.45
	0.52
	0.46

	Percentage of carotene content increasing,   (ρi / ρ1) x 100%
	100
	100
	100
	121
	120
	117
	115
	113
	108
	136
	133
	128


Few mounths ago we begun experiments on influence of ultrasonic cavitation on seabuckthorn seed pretreatment before sowing with the object of to study pretreated seed growth, to look for positive or negative changes caused by cavitation.   



Preliminary results of cavitation pretreatment of seed caused after 7-8 days new sowings coming up comparing to after 10-14 days coming up of control seed.  

Conclusions

Today, thermal treatment is the most common processing method for food extraction or microbial inactivation that leads to longer shelf life. Thermal treatment can cause undesirable alterations of sensory attributes, i.e. texture, flavor, color, smell, and nutritional qualities, i.e. vitamins and proteins. Ultrasound is an efficient non-thermal alternative. Application of ultrasonic cavitation enables to avoid these undesirable consequences. Ultrasonic pretreatment of seabuckthorn seed before sowing also gives positive results on growth and further vegetation of seedlings. But it is important to choose optimal duration of ultrasonic treatment because cavitation is extremely violent process.  Investigation of cavitation affect on genealogy of plant is our object for future research. It is long-term research project and we need help of experts in variety fields. So we welcome researcher, who interested in this project, to collaborate with us.
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