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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




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



Goal and objectives

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.



Characteristics of the sea buckthorn shrub

CTPOEHME OBNENUXMU

6 KOPHEBAR %

In the Kaliningrad region,

wild sea buckthorn
occupies wide areas on the
Zemlandsky Peninsula,

along the coast of the Baltic ;
Sea and bays




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.




Analysis of the nutritional value of sea buckthorn
berries

* Acidity (titratable and
active)

* Mass fraction of protein

e Mass fraction of fat

Peel
 Mass fraction of crude

fiber
 Mass fraction of ash
 Mass fraction of moisture

Seedsa Berries



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

Mass fraction, %

Acidity, per

dity, per H
Picking Subject of | Protein Fat Moisture Ash Fiber malic acid,% E

place research ITOCT I'OCT [OCT 'OCT s rOoCT

25011 | 875621 | 33977, | 255555 | o ton o | TO0 29 | assss.
2017 89 2016 g1 | 21675-2012 : 82

Raw berries | 1,01 151 | (3610 001 0,03 3,00

Peel 3,63 5.98 7,56 0,02 0.22 2,78 3.50

Cape Taran |  Seeds 891 6,36 8,05 002 | Co3s D 0,59 4,75

e g 8.35 5.26 0,28 1,06 6,00

seeds




Concentrated sea buckthorn juice

Sanddorn
becomes by vacuum drying - |
physical removal of part of — =
the water from the juice in e

order to increase the content
of valuable soluble solids




Technological scheme of sea buckthorn juice concentrate production

Vs

Berry raw materials

N

v

Receiving raw materials

v

Sink

v

Berry crushing
1=10-15 min.

v

Sea buckthorn juice

v

Pressing of pulp

Pasteurization and cooling
=30 min., t= 65-60°C

Pressed pulp

v

Juice clarification
=6 hours at t= 27-30°C

Sending for subsequent production
operations

v

Juice cooling and filtration
t=2-5°C

v

Juice concentration under vacuum
wc.B.=70-72 %

\ 4

Packing, labeling, storage
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Requirements for sea buckthorn concentrate

2013

Mame Regulatory doc- Value of
indicator, ument for the test | permissible Results
unit of measure method level
Security Indicators

Mdazs concentration, mﬁ'ﬂq-;.—...wmq . .

Pb GGOET 33824-2016 04 Liesss 0041

As GOST 31628-2012 0.z Less 0,01

Cd GOET 33824-2016 0,103 Less 0,01

Hg GHOST 2692786 0,02 Lesz 0,01
Pesticides, mp'kg

HCCH {a, B, v isomers) | MI 2142-80 0.5 Less (L005
DDT and rts metabolifes | MI 2142-80 .1 Liss 0,005
___!'.i[:.rcu-l.-:rxl.ml ma ke

Patulin GOST I803E-2013 0,05 Liezs 0,005
Badionuchdes Ba'ks

Cs-137 GOST 32161-2013 120 Less 10
Sr-90 GOST 32163.2013 40 Lesa 5

Microbislogical safety indicators
TWC, CFUig GOST 1044415 Not less Sx10° Ixio?
o4

Bacterium of intestinal GOST 31747-2012 | Not permatted Not detectad
bacillus m 1,0 g

Pathopens, including GOST 31659-2012 | Not ]:Iﬂ'l:l:l.ll't'l::d Not detected
salmonellas m 250 g

Molds, CFLlg GOST 10444 12- Mot less 500 Mot detected

2013
Yoast, CFLI'E GOST 10444 12- Not less 200 fi
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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.)




Technological scheme of sea buckthorn powder production

~N

Sea buckthorn juice

l

Receiving raw materials

Freezing
t=-38 —-40°C

l

Vacuum drying
p=250 kPa; t=35-38 °C; 1=5-8 hour

Lyophilizate of sea buckthorn juice

Packing, labeling, storage




Requirements for sea buckthorn powder

Name Regulatory docu- Value of
indicator, ment for the test permissible Results
unit of measure method level
Security Indicators
Mass concentration. mg/'kg:
Pb GOST 33824-2016 04 Less 0,01
As GOST 31628-2012 0.2 Less 0,01
Cd GOST 33824-2016 0.03 Less 0,01
Hg GOST 26927-86 0.02 Less 0.01
Microbiological safety indicators
TVC, CFU/g GOST 10444.15-94 | Not less 5x102 1% 102
Bacterium of intestinal
Pathogens, including
salmonellae in 25,0 g GOST 31659-2012 | Not permitted Not detected
S GOST 10444.12- .
Molds. CFU/g 2013 Not less 50 ot datscted
GOST 10444.12-
Yeast, CFU/ Not less 50
8 2013 3
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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




Sea buckthorn pulp

‘

Technological scheme of sea buckthorn oil production

Receiving raw
materials

A4

Drying t=3-5 hours at
t=75-80°C,
moisture= 5-8%

Preparation of the
extractant
Heating t,=40°C;
Condensation t,=10-
11°C

Crushing
d= 2-3 mm

Chopped sea
buckthorn pulp

Raw material extraction
7=7-10 hours, t=30-
35°C

Removing the
extractant

4,[ Sea buckthorn cake J

p=58 kPa, t=25 °C

\4

A

Sea buckthorn oil

4
Dispatching for
subsequent

production operations

Packing, labeling,
storage
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Requirements for sea buckthorn oil

Name Regulatory doc- Value of
indicator, ument for the test | permissible Resulis
unit of measure method level

Phvsico-chemical indicators

Moisture %o GOST 30623- 5,0-8.0 7.8+0.1
2018

Acidity, degrees, GOST 30623-

not less 2018 2040 2504

Security Indicators

Mass concentration mg/ko:

Pb GOST 33824- 1.0 Less 0,05
2016

As GOST 31628- 1.0 Less 0,05
2012

Cd GOST 33824~ 0.1 Less 0,01
2016

Hg GOST 26927-56 0.01 Less 0,01

Pesticides, mg/'kg:

HCCH (o, . v isomers) | MI 2142-80 0,005 Not detected

DDT and its metabolites | MI 2142-80 0,005 Not detected

Microbiological safety indicators
, GOST 10444 .12- g
Yeast, CFU/g COSTIOMALE 1 Notless 50 Not detected

2013
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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)

BUTAMWHHO-MWUHEPA/IbHbINA 3ApaBCUTH =

KOMIMJIEKC or A no Zn

KPACOTA
MMOROAOCTE




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

4 N\

Sea buckthorn cake

'

Receiving raw materials

Drying of sea buckthorn cake
Humidity=5-7%; t=65-70°C; t=2-3 hours

Crushing
d= 2-3 mm

v

Maturation
t=10-18°C; t=5-7 days

[ Chopped sea buckthorn pulp ]

Pelletizing
I=2-5cm; h=0,5-1,5cm

\4

Vitamin and mineral complex

Packing, labeling, storage




Requirements for vitamin and mineral complexes

Name Regulatory doc- Value of
indicator, ument for the test permissible Results
unit of measure method level

Security Indicators

Mass concentration, mg/'kg:

Pb GOST 33824- 0.2 Less 0,01
2016

Asg GOST 31628- 0,2 Less 0,01
2012

Cd GOST 33824- 0,04 Less 0,01
2016

Hg GOST 26927-86 0,02 Less 0,01

Microbiological safety indicators

TVC,CFU/g GOST 10444 .15-94 | Not less 5x10° 1x10°

Bacterium of intestinal

bacillus in 1.0 g GOST 31747-2012 | Not permitted Not detected

Pathogens, including
salmonellae i 25.0 o GOST 31659-2012 Not permitted Not detected

_ GOST 10444 12-
Molds, CFU/g 2013 Not less 50 Not detected
GOST 10444 .12-
Yeast. CFU/g Not less 30 5

2013




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

Sea buckthorn juice

Preparation of wine yeast Receiving raw materials
Yeast: Water: Sugar-sand (1:40:5),
t=28-30°C,t =2-3 hours

A4

Active fermentation
t=30-35°C,t =6-7 days

Wort preparation

Drinking water 10 liters;

Pre-fermentation
t=11-12°C,1=5-6 months

granulated sugar m=5 kg

Sediment removals

Dgjer =0,3-0,5 microns

Sea buckthorn fruit wine

Packing, labeling, storage
22




Requirements for fruit wine from sea buckthorn

Name Regulatory doc- Value of
indicator, ument for the test | permissible Results
unit of measure method level

Security Indicators

Mass concentration, mg'kg:

Pb GOST 30178-96 Not less 0.3 Less 001

As GOST P 51766- Not less 0.2 Less 001
2001

Cd GOST 30178-96 Not less 0,03 Less 0.01

Hg GOST 26927-86 Not less 0.005 | Less 0.005

=

Mycotoxins, mg'ke:
Aflatoxin By GOST 30711-2001 | Not less 0,005 | Less 0,005

Physico-chemical indicators

Volume fraction of ethyl | GOST 32095-2013 - 12.5
alcohol. % vol.

Mass concentration of GOST 32115-2013 - 3.5
total sulfur dioxide,
mg/dm’




Phyto tea based on sea buckthorn leaves

Sea buckthorn leaves are rich in
various biologically active
compounds

They, like fruits, have long been B%§

used in folk medicine as an

anticyngotic, analgesic, used for

rheumatism, stomach diseases
and peptic ulcer

24



Technological scheme of production of phyto-tea on the basis of sea buckthorn leaves

[ Sea buckthorn leaves

'

Receiving raw materials

Withering
t=18-20°C; 1=12-18 hours;
Moisture=66-67%

A
Preparation of additional plant components Twisting
I= 0.5-1.5 cm; d=3-5 mm; t=2-3 hours
v
p
Twisted sea buckthorn leaves
\\

Full fermentation
t=20-24°C; 1=4-5 hours

Drying
t1=90-95 °C; Moisture =18%
2= 80-90 °C; Moisture =3-4%

\4

Phyto-tea based on sea buckthorn leaves

'

Packing, labeling, storage
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Requirements for phyto-tea on the basis of sea buckt

norn leaves

2013

Name Regulatory docu- Value of
indicator, ment for the test permissible Results
unit of measure method level
Security Indicators
Mass concentration, mg/kg:
Pb GOST 30178-%96 Not less 10,0 Less 0,01
As GOST P 51766-| Notless1,0 Less 0,01
2001
Cd GOST 30178-96 Not less 1.0 Less 0,01
Hg GOST 26927-86 Not less 0.1 Less 0,05
Mycotoximns, mg'kg:
AdnatorcuH By GOST 30711-2001 | Not less 0,005 Less 0,005
Microbiological safety indicators
/ : W 2 :
TVC, CFU/g GOST 10444 15-94 | Not less 5x10 7 %102
Molds, CFU/g GOST  10444.12- | Not less 1x10° | Not detected




Allantoin

Bovine urea Comfrey Symphytum officinale L.



General technological scheme
of plant allantoin production

Receiving raw materials

A 4

Unpacking raw material

v

Cleaning shoots and twigs

Corrugated cardboard and
polyethylene packaging

v

Preparing the solution for
extraction

Crushing of raw materials

v

Dastillation and rectitication
of ethyl alcohol from an

aaueons solntion
¥

Extraction, coarse filtration

A 4

Foreign matter

v

Allantoin extract solution

v

25% aqueous solution of

ethyl alcohol

Centrifugation, crystallization

Waste raw materials

A 4

Briquetting of waste raw
materials

A

v

Allantoin crystals

v

Drying allantoin

v

Molding the finished product

A 4

Preparing packing materials

v

Packaging in consumer packaging
and its labeling

v

Labeling of shipping

containers

Packing in shipping containers
and its marking

v

Formation and design of pallets

v

Shipment of products to
customers

Storing the finished product

Sludge after fine cleaning

28



Requirements for allantoin from young sea buckthorn shoots

Name Regulatory Value of
indicator, document for the permissible Results
unit of measure test method level

IHokaszaTean 0€30MACHOCTH

Mass concentration, mg/kg:

Pb GOST 30178-96 No itiore 0.2 Less 0,01
As GOST P 51766- Less 0.01
{]\
2001 No more 0,15

Cd GOST 30178-96 Mo moee Dl Less 0,01
Hg GOST 26927-86 No more 0.03 Less 0,05
Mycotoxins, mg/kg:

Aflatoxin M, GOST 30711-2001 | Not permitted Not detected
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Scheme of complex processing of wild buckthorn shrubs of the Kaliningrad

region
Sea Buckthorn
/ Sorting \
Berries Branches
! !
Rubbing > Pulp Extracting
/ :
— Drying, ‘/ .
Juice with S : Waste raw
pulp wiping Allantoin materials
o .
—_ v : \ Peel Seeds !
: Lyophilic - : :
Fermentation drying Boiling buckthorn buckthorn Briquetting
v v
! ! ! ' !
Wine Sea buckthorn Juice Extracting Extracting Fuel briquettes
powder concentrate / \
Sea buckthorn Cake Cake Sea buckthorn
oil (peel) (seeds) oil
v
Vitamin Mixing and
complex X shaping X




Directions for use

Product name Recommended consumption Application
Additive to food, a
Concentrated sea 10 ml/da  of
okl fifice /day component of sauces,
morses, etc.
Food additive, confec-
Sea buckthorn powder 50 g/day : '
tionery and sauces
Fruit and berry wine 100 ml per week Alcoholic drink
, Food additive, salad
Sea buckthorn oil 3 mg/day fenasibg
Vitamin and mineral .
S 20 g/day Food supplement
Phyto teas based on sea 5 o/da As a drink, infusion,
buckthorn leaves e etc.

Plant allantoin

I g per 100 g of product

Additive to cosmetic
products

Fuel briquettes

Environmentally
friendly fuel
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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;

e 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 |

Contact:
* stanisvorontsov@gmail.com

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