
JUSTIFICATION OF COMPLEX PROCESSING OF 
ORGANIC MASS OF SEA BUCKTHORN IN THE 

KALININGRAD REGION 

Executed by: 19-PB/m S.A. Vorontsov, Master's 
student Food biotechnology 

Supervisor of studies: Head of the department PBT, 
Doctor of Technical Sciences, Prof. O.Ya. Mezenova  



Relevance 

Existing technological 
schemes do not allow to 
obtain simultaneously the 
entire possible range of 
products from sea buckthorn 
shrub with high preservation 
of natural biologically active 
substances  
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Scientific novelty 

The modes of obtaining concentrated sea 
buckthorn juice, powder, fruit wine from sea 
buckthorn, sea buckthorn oil, vitamin-mineral 
premix, phyto-teas on the basis of sea buckthorn 
leaves were substantiated 

The fatty composition of sea buckthorn oil from 
Kaliningrad region has been established 

Nutritional value indicators of products obtained 
through the complex processing of sea buckthorn 
have been substantiated 

The microbiological and chemical safety of sea 
buckthorn products from Kaliningrad region has 
been substantiated 
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Purpose of work: justification of complex processing of organic mass of sea buckthorn in 
the Kaliningrad region 

Objectives: 

1. To study the chemical composition of sea buckthorn in the Kaliningrad region 

2. To substantiate the technology and quality of production: 

• concentrated sea-buckthorn juice; 

• sea-buckthorn powder; 

• Sea-buckthorn fruit wine; 

• sea-buckthorn oil; 

• vitamin-mineral premix from sea buckthorn cake; 

• phyto-teas based on sea buckthorn leaves; 

• plant allantoin from young sea buckthorn shoots. 

3. To show the safety of the resulting products and conduct a quality assessment 

4. To work out a complex scheme of sea-buckthorn biomass processing in Kaliningrad 
region. 

Goal and objectives 
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Characteristics of the sea buckthorn shrub 

In the Kaliningrad region, 
wild sea buckthorn 
occupies wide areas on the 
Zemlandsky Peninsula, 
along the coast of the Baltic 
Sea and bays 
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Research methods 

Measurements of mass concentration of 
heavy metals and toxic elements were 
carried out using a volt-amperometric 
analyzer AKV-07-MK 

The study of microbiological safety 
indicators was carried out in the 
accredited laboratories of FGBOU VPO 
"KSTU" and "KIC" Ltd. 
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Analysis of the nutritional value of sea buckthorn 

berries 

• Acidity (titratable and 
active) 

• Mass fraction of protein 

• Mass fraction of fat 

• Mass fraction of crude 
fiber 

• Mass fraction of ash 

• Mass fraction of moisture 

Peel Peel and seeds 

Berries Seedsа 



General analysis of results 

The highest biopotential for use in the food industry is buckthorn 
near Cape Taran in terms of the mass fraction of protein, fat, 
minerals, as well as buckthorn fiber and titratable acidity 



Concentrated sea buckthorn juice 

becomes by vacuum drying - 
physical removal of part of 
the water from the juice in 
order to increase the content 
of valuable soluble solids 
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Technological scheme of sea buckthorn juice concentrate production 
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Receiving raw materials 

Sink 

Juice clarification  

τ=6 hours at t= 27-30°C 

Berry crushing  

τ=10-15 min. 
Pressing of pulp 

Berry raw materials 

Pasteurization and cooling  

τ= 30 min., t= 65-60°C 

Sea buckthorn juice 

Juice cooling and filtration 

t= 2-5°С 

Juice concentration under vacuum 

wс.в.=70-72 % 

Packing, labeling, storage 

Sending for subsequent production 

operations 

Pressed pulp 



Requirements for sea buckthorn concentrate 
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Lyophilized sea buckthorn powder 

is obtained by freeze drying the 
berries with subsequent 
crushing, which maximizes the 
preservation of their 
biologically active substances: 
flavonoids, organic acids, 
tannins, water- and fat-soluble 
vitamins, etc.) 
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Technological scheme of sea buckthorn powder production 
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Sea buckthorn juice 

Receiving raw materials 

Vacuum drying 

ρ=250 kPa; t=35-38 ℃; τ=5-8 hour 

  

Lyophilizate of sea buckthorn juice 

Packing, labeling, storage 

Freezing 

t= -38 – -40℃ 



Requirements for sea buckthorn powder 
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Sea buckthorn oil 

Sea buckthorn oil is a concentrate of valuable 
BAS (vitamins A, E, K, C gr. B, bioflavanoids, 
folic acid, etc.) traditionally obtained by 
several methods: 

1.Extraction with chemical solvents 

2.With the help of vegetable oils 

3.Extraction with liquefied carbon dioxide 

4.Centrifugation of sea buckthorn fruit juice, 
etc. 

In our work the oil was obtained by extraction 
with dichloroethane 
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Technological scheme of sea buckthorn oil production 
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Sea buckthorn pulp 

Receiving raw 

materials 

Drying τ=3-5 hours at 

t=75-80°C,  

moisture= 5-8% 

Crushing 

d≈ 2-3 mm Preparation of the 

extractant 

Heating t1=40°C; 

Condensation t2=10-

11°C 

Raw material extraction 

τ=7-10 hours, t=30-

35°C 

Removing the 

extractant 

ρ=58 kPa, t=25 °С 

Chopped sea 

buckthorn pulp 

Sea buckthorn cake 

Packing, labeling, 

storage 

Sea buckthorn oil 
Dispatching for 

subsequent 

production operations 



Requirements for sea buckthorn oil 
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Vitamin and mineral complex 

Mineral and vitamin complexes (premixes) 
from sea buckthorn seeds are mixtures of BAS 
with a filler (hay, straw, bran, etc.). It is 
obtained by mixing in a reactor and the 
following molding 

The premixes include:  

1. Fat-soluble vitamins (A, D, E, K) 

2. Water-soluble vitamins (C, gr. B) 

3. Trace elements (Fe, Cu, Mn, J) 

4. Macronutrients (Mg,S) 

18 



Technological scheme of production of vitamin-mineral premix from sea buckthorn cake 
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Sea buckthorn cake 

Receiving raw materials 

Crushing 

d≈ 2-3 mm 

Maturation 

t=10-18°С; τ=5-7 days 

 

Pelletizing 

l= 2 - 5 cm; h=0,5 - 1,5 cm 

  

Chopped sea buckthorn pulp 

Packing, labeling, storage 

Vitamin and mineral complex 

Drying of sea buckthorn cake  

Humidity=5-7%; t=65-70°C; τ=2-3 hours 



Requirements for vitamin and mineral complexes 
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Sea buckthorn fruit wine 

Production of fruit and berry 
wines is promising in Kaliningrad 
Oblast 

Traditional wine varieties of 
grapes do not grow in the oblast, 
but horticulture of apples, pears, 
buckthorn, blackberries and other 
fruits and berries is developed 
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Technological scheme of production of fruit-berry wine from sea buckthorn juice 
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Sea buckthorn juice 

Receiving raw materials Preparation of wine yeast  

Yeast: Water: Sugar-sand (1:40:5), 

 t=28-30℃,τ =2-3 hours 

Wort preparation  

Drinking water 10 liters;  

granulated sugar m=5 kg 

Active fermentation  

t=30-35℃,τ =6-7 days 

Pre-fermentation  

t=11-12℃,τ=5-6 months 

Sediment removals  

Dfilter =0,3-0,5 microns 

Packing, labeling, storage 

Sea buckthorn fruit wine 



Requirements for fruit wine from sea buckthorn  
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Phyto tea based on sea buckthorn leaves 

Sea buckthorn leaves are rich in 
various biologically active 
compounds 

 

They, like fruits, have long been 
used in folk medicine as an 
anticyngotic, analgesic, used for 
rheumatism, stomach diseases 
and peptic ulcer 
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Technological scheme of production of phyto-tea on the basis of sea buckthorn leaves 
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Sea buckthorn leaves 

Receiving raw materials 

Drying  

t1= 90-95 °C; Moisture =18%  

t2= 80-90 °C; Moisture =3-4% 

Packing, labeling, storage 

Phyto-tea based on sea buckthorn leaves 

Full fermentation 

t=20-24°C; τ=4-5 hours 

Twisting  

l≈ 0.5-1.5 cm; d=3-5 mm; τ=2-3 hours 

Withering  

t=18-20°C; τ=12-18 hours;  

Moisture=66-67% 

Twisted sea buckthorn leaves 

Preparation of additional plant components 



Requirements for phyto-tea on the basis of sea buckthorn leaves 
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Allantoin 

Comfrey Symphytum officinale L. 

Allantoin structural formula 

Bovine urea 

Mollusks of the species Helix aspersa Muller L. 
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Receiving raw materials 

Unpacking raw material 
Corrugated cardboard and 

polyethylene packaging 

 Cleaning shoots and twigs Foreign matter 

Crushing of raw materials 

 Extraction, coarse filtration 

 Preparing the solution for 

extraction 

Distillation and rectification 

of ethyl alcohol from an 

aqueous solution 

Centrifugation, crystallization 

Drying allantoin 

 Molding the finished product 

Packaging in consumer packaging 

and its labeling 
Preparing packing materials 

Briquetting of waste raw 

materials 

Allantoin crystals 

Sludge after fine cleaning 

 Packing in shipping containers 

and its marking 

Labeling of shipping 

containers 

 Formation and design of pallets  

 Shipment of products to 

customers 

 Storing the finished product 

Allantoin extract solution 

Waste raw materials 

25% aqueous solution of 

ethyl alcohol 

General technological scheme 

of plant allantoin production 
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Requirements for allantoin from young sea buckthorn shoots 



Scheme of complex processing of wild buckthorn shrubs of the Kaliningrad 
region 
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Cake  

(seeds) 

Sea Buckthorn 

Sorting 

Rubbing 

Berries 

Juice with 

pulp 

Wine 
Juice 

concentrate 

Sea buckthorn 

powder 

Extracting 

Branches 

Fuel briquettes

  

Briquetting 

Waste raw 

materials 
Allantoin 

Extracting 

Lyophilic 

drying 
Fermentation Boiling 

Peel  

buckthorn 

Sea buckthorn 

oil 

Pulp 

Drying, 

wiping 

Seeds  

buckthorn 

Extracting 

Vitamin 

complex 

 

Sea buckthorn 

oil 

  

Cake  

(peel) 

Mixing and 

shaping 



Directions for use 
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Conclusions 
The goal to substantiate a comprehensive technology for processing of organic mass of 
sea buckthorn in the Kaliningrad region - has been achieved. 

1. It was found that sea buckthorn of the region has a high potential for use in order to 
obtain biologically active compositions and substances; 

2. The technology and quality of production were substantiated: 

• concentrated sea-buckthorn juice; 

• sea-buckthorn powder; 

• sea-buckthorn fruit wine; 

• sea-buckthorn oil; 

• vitamin-mineral premix from sea buckthorn cake; 

• phyto-teas based on sea buckthorn leaves; 

• plant allantoin from young sea buckthorn shoots. 

3. A complex scheme of processing sea buckthorn biomass and conduct a quality 
assessment from Kaliningrad region has been developed. 

4. Safety requirements for each type of products in terms of microbiological and physico-
chemical parameters have been established. 



Based on the data obtained, draft specifications and 
technical specifications for all products were developed 
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There are a number of conference presentations and journal 
publications on this topic 
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The project of complex processing of organic mass of sea buckthorn 
was presented in the framework of the Innovation Assistance Fund 
"UMNIK", where it was declared the winner  
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Thank you for your attention ! 
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Contact: 

• stanisvorontsov@gmail.com  

• Kaliningrad State Technical University, MTF, Department of Food 
Biotechnology 


