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Notes to the publication The Annual Report of International
Seabuckthorn Development (the 2024 Edition)

This report is published by ISA on behalf of the Editing Committee for The Annual
Report of International Seabuckthorn Development. The list of ISA Board/SCISA
members and partners can be found on the following website: www.isahome.net.

By using the content of this publication, the users accept to be bound by the
terms of use of The Annual Report of International Seabuckthorn Development.
For the use of any material not clearly identified as belonging to ISA, prior
permission shall be requested from the copyright owner.

The designations employed and the presentation of material throughout this
publication do not imply the expression of any opinion whatsoever on the part
of ISA concerning the legal status of any country, territory, city or area or of its
authorities, or concerning the delimitation of its frontiers or boundaries. Similarly,
boundaries and names shown and the designation used on the maps do not
imply official endorsement or acceptance by the ISA. The ideas and opinions
expressed in this publication are those of the authors; they are not necessarily
those of ISA and do not commit the Association. The contents were contributed
by ISA Board /SCISA Members and Partners, and others on the title pages of
the chapters therein. ISA and the Editing Committees are not responsible for
errors in the content provided or for discrepancies in data and content between
contributed chapters. The Editing Committee provided the opportunity for
individuals to be listed as authors and contributors or to be acknowledged in this
publication. The Editing Committee is not responsible for any omissions in this
regard.
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Preface

Seabuckthorn is a multi-purposes plant known as Hippophae in
Latin name, Seabuckthorn in English, Shaji in Chinese, O6nenuxa in
Russian, Sanddorn in German, Argousier in French, Espina de Mar
in Spanish, Rokitnik zwyczajny in Polish, Tyrni in Finnish, Havtorn in
Swedish and Tsestallu/Charma/Bardiphal in India respectively.

International Seabuckthorn Association (ISA) with the Headquarter in
Beijing, China, is an academic and industry-based international non-
governmental and non-profit organization that is voluntarily formed
by enterprises, institutions, individuals and other organizations
which are active in the research and development of seabuckthorn
around the world. The purpose of the ISA is to give full play to
the role of seabuckthorn in facilitating environmental protection,
economic development and human health, promote exchanges and
global cooperation in seabuckthorn cultivation, scientific research,
production, economy and trade, personnel, information, etc., and
provide international communication service of seabuckthorn to ISA
members and all sectors of the society.

ISA has the following scope of activities:

1. Give play to the self-discipline role of the seabuckthorn industry,
formulate industry regulations, standardize industry behaviors, and
promote the development of the industry;

2. Investigate and research the developmental dynamics and trends of
seabuckthorn at home and abroad, and provide consulting services for
the construction and development of seabuckthorn;

3. Undertake international exchange and cooperation projects
entrusted or funded by government agencies and other organizations;

4. Build international seabuckthorn information network and database,
and promote international exchanges and cooperation of seabuckthorn;
5. In accordance with relevant provisions, edit and publish professional
publications, and expand the popularity and publicity of seabuckthorn
knowledge;

6. Organize and host exchange activities such as seabuckthorn



academic seminars at home and abroad;
7. Carry out personnel training and exchange visits in the field of
seabuckthorn.

For the purpose of information exchange, data sharing among member
countries and to improve attraction globally, it is the responsibility
and work plan of ISA Secretariat to publish The Annual Report of
International Seabuckthorn Development. We fully understand that
Country Report of Seabuckthorn Development in the Year of 2023 is the
important basic materials. The members of Board/Scientific Committee
of ISA are requested to provide with national-wide statistical information
in 7 aspects listed in Appendix as in detail as possible. And then kindly
submit the document in English and/or in Chinese to Mr. Zhang Bin,
Deputy Secretary General of ISA, by email of isahome@126.com.

By October of 2024, we have received the Country Report of China,
France, Germany, India, Latvia, Lithuania and Poland respectively.
All these reports have been translated into Chinese or English for
further bilingual printing with assistance from the Board and Scientific
Committee of ISA.

According to the uncompleted statistics, by the end of 2023,
seabuckthorn was found in 55 countries of Europe, Asia, South Afica,
North America and South America. The global seabuckthorn resource
was around 2,570,300 ha ( with yearly increase of 49,300 ha in 2023),
including 2,254,700 ha in China.

This Report was financially supported by Ministry of Water Resources,
the People’s Republic of China with joint technical supports from Gansu
Agricultural University, Dalian Minzu University and Shanxi Academy of
Forestry and Grassland Sciences .

We are looking forward to the better ISA operation and global
seabuckthorn development.

The Editing Committee
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Appendix:

The Recommended Format/Framework for ISA Member Country Report
of Seabuckthorn Development in the Year of 2023

1. The national-wide seabuckthorn resources of plantations and
berry yield.

1.1. The total area of seabuckthorn resources up to the year of
2023 including the natural stands and the artificial plantations, and the
increased areas in the year of 2023.

1.2. The harvested and the estimated amounts of total production of
seabuckthorn berries in your country in the year of 2023.

1.3. A brief introduction of main seabuckthorn plantations in your

country.

2. The genetic resources of seabuckthorn in your country

2.1 Introduction of natural seabuckthorn species and subspecies of
Hippophae.

2.2. Names of newly bred seabuckthorn varieties and introduced
cultivars from other countries and their performance including

morphological/biochemical features.

3. Enterprises and processing
3.1. In the year of 2023, the number of seabuckthorn enterprises,
the gross output and the total value of seabuckthorn products in your

country.
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3.2. A brief introduction of main enterprises and their main products

of seabuckthorn.

4. Scientific research

4.1 The status of seabuckthorn scientific institution in your country in
terms of the number of institutes and their scientists, and their research
field.

4.2. A brief introduction of main research institutes/universities and
enterprises, the main research programs and updated achievements on
seabuckthorn.

5. Human resources

5.1. The total personnel involved in seabuckthorn research,
manufacturing, marketing planting, public management, etc. in your
country

5.2. The members of National Seabuckthorn Association if provided,
including institutional and individual members.

5.3. A brief introduction of successful institutional members of
seabuckthorn Association if provided.

6. Introduction of important activities, key events, successful stories
and advanced persons in your country in the year of 2023.

7. The policies, documents related with seabuckthorn and research
papers in the year of 2023 in your country.
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Seabuckthorn

Development, Ministry of Water Resource, CHINA

Secretary General, International Seabuckthorn Association (ISA)

XIA Jingfang, Deputy Secretary General, International Seabuckthorn Association
(ISA)

LU Jian, Chairman of Chinese Enterprise Committee, International Seabuckthorn
Association (ISA)

ZHANG Bin, Deputy Secretary General, International Seabuckthorn Association
(ISA)

ZHANG Changwang, Deputy Secretary General, Chinese Enterprise Committee of
International Seabuckthorn Association (ISA)

YANG Liu, Deputy Secretary General, Chinese Enterprise Committee of
International Seabuckthorn Association (ISA)
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Seabuckthorn Development of China in 2023

2023 £HEMT A RIRS

Management Center for Seabuckthorn Development, Ministry of Water Resource

Secretariat of International Seabuckthorn Association (ISA)
IKFER DR R ETEH O
B RSB

1. The national-wide seabuckthorn resources of
plantations and the increased areas (including the
natural stands and the artificial plantations), estimated
yield and harvested qualities of total seabuckthorn
berries in the year of 2023

China has the richest and largest area of
seabuckthorn natural stands and man-made
plantation. By the end of 2023, there were nationally
in total 2,254,700 ha(33,82,000 mu)of seabutkthorn
resources, accounting for 88% of the global resources
of 2,570,300 ha(38,550,000 mu). The increased
artificial seabuckthorn plantation is about 49,300
ha(74,0000 mu), including 25,300 ha (38,0000 mu)
for ecological purposes and 24,000 ha(360,000 mu)
for economic purposes.

In China, seabutkthorn is distributed naturally and
artificially planted in 16 provinces (or autonomous
regions, or municipality) e.g. Beijing, Hebei, Shanxi,
Inner Mongolia, Liaoning, Jilin, Heilongjiang, Henan,
Sichuan, Yunnan, Xizang, Shaanxi, Gansu, Qinghai,
Ningxia and Xinjiang. Currently, seabuckthorn
resources are mainly distributed in the "Three
Northern Regions" of China. Among them, Inner
Mongolia has the largest area in existing seabuckthorn
resources with around 436,700 ha (6,550,000 mu) by
2023. The area of seabuckthorn resources in Xinjiang
is not the largest in China, but the newly increased

—. PEVBRERSOERARSFIEER (&
RAMFIN TS £554 ) « SF (HE)
EFREEBNRINE.
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area of seabuckthorn plantation for economic and
ecological purposes comes out on top in the national
scale with around 150,000 mu and 100,000 mu. And
because of the better sunshine, seabuckthorn berries,
especially in northern of Xinjiang, is with very high
quality both for fresh eating and industry processing.

In 2023, the yields of wild seabuckthorn in China
increased by 10%-15% compared to that in 2022,
thanks to the favourable climate. And the price of pure
fruit of wild seabuckthorn was 20%-20% lower than
that of the previous year. On the point of the artificial
seabuckthorn fruit production in national scale, the
fruit yield of the artificial plantation increased by about
25%-30% compared with in 2022, due to the increase
of artificial planting area and the highly fruiting year
of seabuckthorn plant, as well as the advantages of
Russian varieties with big berry of seabuckthorn. For
an example, the total fruit production of seabuckthorn
in Xinjiang was up to 100,000 tonnes in 2023,
counting for 30%-40% of national purchase market.

In estimation for the year of 2023, there were around
650,000 to 700,000 tonnes of seabuckthorn berries
yield, about 300,000 to 350,000 tonnes of harvesting
available, and about 20,000 to 250,000 tonnes be
actually harvested for processing.

The fruit production of wild seabuckthorn (Hippophae
rhamnoides) forest is about 400,000-500,000 tonnes,
but the actual available harvest is only 150,000-
200,000 tonnes, which is mainly due to the fact that
Chinese natural seabuckthorn is mostly distributed
in the remote mountains and valleys areas , and
it is inconvenient to harvest, resulting in waste of
seabuckthorn resources.
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In China, more than 85% of economic-purpose
industrial seabuckthorn plantation are Russian
varieties with large fruit, and the fruit yield of individual
plant can reach to 20-35 kg. The total national fruit
output of industrial plantation is about 250,000 tonnes,
and the actual harvested is between 180,000 and
200,000 tonnes. In 2023, about 100,000 ha (1,500,000
mu) of industrial seabuckthorn plantation gradually
entered the highly fruit-bearing period in Xinjiang,
Heilongjiang, Jilin, northern Inner Mongolia and Hebei
provinces. In the following years, the annual amount
of seabuckthorn large fruit will be increased by
50,000-80,000 tons, and the production of berries will
grow at an annual rate of 15-20%.

The current seabuckthorn resources in China is
shown in Table 1.

B R iEER S8 RNE 25 AR,
*BTKLBZEL 118 5 —20 Kk ziE), 2023 &,
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WEDPRERRTNE .

5 PAGE



u
HE The Annual Report of International Seabuckthorn Development For the Year of 2023

Table 1. Total area up to 2023 and the newly increased area of seabuckthorn in 2023 in China
(unit: 10,000 mu, 1 ha equal to 15 mu)
F1. 2023 FHEFTELRUA RGP HFFER (B4 IE, 1 AW=151)

T4t Hebei 136 3 6
L7 Shanxi 601 1 3
A= Inner Mongolia 655 3 3
177 Liaoning 100 2 2
HHk Jilin 31 1 2
2T Heilongjiang 67 1 4
7)1l Sichuan 66 1 0
ZF Yunnan 10 0 0
s Xizang 145 3 5
%7 Shaanxi 380 1 2
Hf Gansu 497 2 3
=18 Qinghai 467 1 3
T & Ningxia 97 1 2
iz Xinjiang 122 10 15
EitR (bR, jTF ) 8 0 0
Other provinces

&1t in total 3382 38 36

2.Germplasm resources of seabuckthorn, natural
distribution of Hippophae (species, subspecies) ,
newly bred varieties

Seabuckthorn is found in 55 countries in the world.
China has the most abundant natural seabuckthorn
germplasm resources in the world. According to the
classification by Professor LIAN Yongshan, Chinese
taxonomic scientist, there are globally 6 species
and 12 subspecies of seabuckthorn. Among them,
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there are 6 species and 8 sub-species distributed in
China, e.g.

Hippophae rhamnoides

Hippophae rhamnoides ssp. sinensis
Hippophae rhamnoides ssp. yunnanensis
Hippophae rhamnoides ssp. furkestanica
Hippophae rhamnoides ssp. mongonica
Hippophae salicifolia

Hippophae tibetana

Hippophae gyantsensis

Hippophae neurocarpa

Hippophae neurocarpa ssp. stellatopilosa
Hippophae neurocarpa ssp. neurocarpa
Hippophae goniocarpa

Hippophae goniocarpa ssp. litangensis
Hippophae goniocarpa ssp.goniocarnpa

Since1990’s, better seabuckthorn varieties have
been introduced from Russia, Mongolia, Germany,
Finland, which are with better economic properties
of large berry, reliable yield, high content of
seed oil, less thorn or thornless, convenience
for harvesting and processing. The national
seabuckthorn breeding network led by Management
Center for Seabuckthorn Development, Ministry of
Water Resource is set up in 2004, in order to do
seabuckthorn breeding programme by selection,
introduction and crossing, and is expected to
achieve the new seabuckthorn varieties with
comprehensive advantages such as large fruit, high
yield, no thorns or less thorns, strong resistance,
rich nutrition, and adaptable for widespread
application in the "Three North Regions" of China in
recent years.

3.The national seabuckthorn industry development,
total number of enterprises, total output, total output
value and market demand analysis

Chinese seabuckthorn industry started in 1980’s
and be in rapid development in early 21st
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century. In recent years, seabuckthorn high-
tech products continue to appear, which covered
more than 200 kinds of seabuckthorn products
in 8 categories such as drink, food, medicine,
health care products and cosmetics. After nearly
40 years of development, there are more than
8,000 seabuckthorn processing enterprises in
China, with an annual output value of about 28-
30 billion yuan. Many enterprise have achieved
good economic and social benefits, like Conseco
Seabuckthorn Co., Ltd, Beijing Powdery Health
Industrial Co. Ltd, Huiyuan Groupl IHebei Shenxing
Seabuckthorn Academy, Lvliang Yeshanpo Food
Co.Ltd, Shanxi Wutaishan Seabuckthorn Co. Ltd,
Shaanxi Haitian Pharmaceutical Co.Ltd, Shaanxi
Huanglong Guoshoutang Bioengineering Co. Ltd,
Inner Mongolia Yuhangren High-tech Industry Co.
Ltd, Inner Mongolia Shamozhihua Bio-industry
Tech Co. Ltd, Inner Mongolia Chundian Industry
Co. Ltd, and Gansu Aikang Seabuck thron Co.
Ltd, Qinghai CommScope Biotechnology Co., Ltd.,
Xinjiang Kangyuan Bio-tech Co. Ltd, Heilongjiang
Shengbaotai Agriculture Co. Ltd, etc.

In 2021, there were 3,225 seabuckthorn related
enterprises in China. In 2022, this number
increased to 5,695, and the number of registered
enterprises in 2023 was more than 8000. That is
mainly because a lot of seabuckthorn promotion
job has done in recent years, and more and more
people have realized the healthcare effects of
seabuckthorn, the market become more big and
popular, and then the consumption increased year
by year, leading to more and more enterprises
enter to seabuckthorn related field.

In terms of food processing, seabuckthorn can
be used as raw materials to make a variety of
beverage and wine, such as fruit juice drinks, fruit
wine, jam, cakes and dairy products, etc. In the field
of medicine and health care, there are preparations
for treating cardiovascular and cerebrovascular
diseases, expelling phlegm, benefiting lung,
nourishing the stomach, strengthening the spleen,
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promoting blood circulation and removing blood
stasis, burning and scalding, knife injury and
frostbite, etc. Seabuckthorn also shows its unique
value in light industry and other aspects. Skin care
products and toiletries have been developed for
nourishing the skin, promoting cell metabolism
and epithelial tissue regeneration, and also with
the functions of anti-allergy, antibacterial, strong
permeability and protecting the skin. Seabuckthorn
stems have hard wood and can be used to make
plywood and other building materials.

In recent years, seabuckthorn seed oil, fruit oil,
juice powder, procyanidin, flavone, dietary fiber
and so on are the main extracts of seabuckthorn in
the domestic and foreign markets. Seabuckthorn
seed oil and fruit oil, as intermediates and raw
materials of drugs, cosmetics and functional
foods, have a widely application fields and huge
market potential. The demand for various natural
seabuckthorn extracts and fruit juices, such as
seabuckthorn concentrate juice, fruit juice powder,
oil, flavonoids, etc., has doubly increased. Some
globally well-known enterprises, such as Nestle,
P&Gs, etc., have launched or developed a number
of seabuckthorn related products. According
to statistics, there are more than 200 kinds of
seabuckthorn related products such as functional
food, beverage, medicine, beauty and skin care
products, washing articles, feed, bait and so on.(As
shown in Table 2)
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Table 2. The utilization of seabuckthorn in China

& 2. IwRELRE R

Food production products, etc.

asmT el RE. BES. BE. B, RS 0 [DEE. OE. DB AT . EREER.
an &, drink,wine, vinegar, jam, pastry, dairy |seabuckthorn vinegar, wine, tea, freeze-

dried powder, candy, etc.

Medicine & healthcare product
scald, burn,etc.

L T . » ORREL. SEIPTREF. O N

DI . A feienE. mma, D0 0T SREMOH. DERS. ST
EZIRE 4M% treatment for cardiovascular, gastric
ulcer, lung improvement,cervical erosion,

LA, PR HERISE Wuwei seabuckthorn
power, seabuckthorn compounds with
ginseng and jaundicen, Xin Da Kang
tablets, etc.

BT REMSE
Daily stuffs processing

igm. EEBR

cosmetic, detergent etc,

ORRIFRR . oG BRAFFE seabuckthorn
products for skin care

According to incomplete statistics, from 2016 to
2023, the sales revenue of seabuckthorn extract
products alone is 560 million yuan, 940 million yuan,
1.56 billion yuan, 2.1 billion yuan, 2.5 billion yuan,
3.1 billion yuan 4.9 billion yuan and 5.2 billion,
respectively. The data show that the seabuckthorn
industry has a significant growth every year, and it
is expected that the sales revenue will reach about
5.5 billion yuan by 2024.(As in Figure 1)
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Figure 1. Sales revenue of Seabuckthorn extract products
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It is estimated that the output value of
seabuckthorn extracted products corresponding to
pharmaceuticals, cosmetics, health care products
and other downstream industries is about 1:22.

In 2023, the price of seabuckthorn seeds has been
maintained at about 40 yuan /kg, the dried fruits
is 80 yuan /kg, the total flavonoids extracted with
10-30% of purity content is 1100-2500 yuan /kg,
seabuckthorn seed oil is 1200 yuan /kg. If the seed
oil capsulated, the price of per kilogram is about
2000 yuan.
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Figure 2. Market demand for seabuckthorn extract from 2019-2022

2. 2019-2022

On the base of market analysis and experts predict,
the production of seabuckthorn products in China
only accounts for 1/5 of the international and
domestic market demand, which showed that the
market supply and demand of seabuckthorn has a
great potential, its demand is still increasing year
by year, because of the improvement of people's
living conditions. The application of seabuckthorn
extractive compounds has also been expanding,
and its function has been recognized by the more
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and more consumers, the demands are growing
fast in the fields of food, functional food, cosmetics
and other industries. The proportion for drugs
requirement decreased due to the continuous
expansion of marketing technology of seabuckthorn
extract and the long time need for application.

Among the seabuckthorn extracted products,
seabuckthorn seed oil is the most demanding one
in the market at present, and the market is in short
supply. Seabuckthorn fruit powder, as an additive or
auxiliary material for emerging functional products,
is currently being recognized and accepted by
relevant industries and markets,

4 Brief introduction of the scientific research
situation of seabuckthorn in China (including
universities, research institutes, enterprises), key
research units (researchers, research fields, main
achievements)

4-1. Management Center for Seabuckthorn
Development, Ministry of Water Resources, P.R.
CHINA

Management Center for Seabuckthorn
Development, Ministry of Water Resource
(hereinafter referred to as the Seabuckthorn
Center), the predecessor was Seabuckthorn
Coordination Office of the National Leading
Group for Water Resources and Soil & Water
Conservation, established in 1985 (referred
to as National Seabuckthorn Office), and was
renamed as Management Center for Seabuckthorn
Development, Ministry of Water Resources in 1997.
It undertakes the coordination and management
of the national seabuckthorn on the resources
construction, development and utilization.
Seabuckthorn Center has a processing enterprise,
which has three bases on seabuckthorn breeding
or nursery in Dongsheng, Junger and Dalat
counties, Inner Mongolia Autonomous Regions. At
present, the Seabuckthorn Center has 9 full-time
staffs specializing in seabuckthorn research and
management.

PAGE 12

WRRE T m T, B HE BRI HIBTEK
RIEEAm, HIBETHANIORE; DR
SREME NI KINBE mnMF i, Bal
EAERBXRTUHSZANNES, E25
2019-2022 FERBXTIHEZMEZ B
XD RR IR EE - mAIhInFERIER .

M. FEDREERRER (KF. F5RA.
k) , ERAREN (FRAR. FRSUER.
FEMR ) BENE

1. KFERD BRI EIES O

IKFIESD AR EE RO LUF DR FO )
RIS ZEM T 1985 FRIZEKRFIRSK LR
FIENSNALCBRIMENAZE (EREED
R ) , 1997 FEZAKFIES R EERF
L, HEE2EIBRIRER. FANBS
ERIMMAEETLE. PR OTE—DEINLT
e, HFEASKEHEBXSPRSHHHRMEX.
HER/RIE . ARASIEEES 3 AP maEMaim
AREBEM, Bal, PBRPOBEINSZIDR
HRAEENEIRAR 9N, HFESHR 6 A,
BlE% 3 A



ERDRERES (2023 6% ) mE

Since 1985, Seabuckthorn Center has been
responsible for compilation of 21 technical
standards related to seabuckthorn seedling, raw
material and products, including 8 sector standards
of Ministry of Water Resources and 13 standards
of International Seabuckthorn Association. And
8 national patents, 9 science and technology
progress award have been achieved, including
4 items of provincial and ministerial level, 5 with
others level. 8 monographs and 4 anthologies as
well as 150 scientific and technological papers
have been edited and published. There are 28
seabuckthorn varieties, including 6 hybrid varieties,
10 introduced varieties, and 12 selected varieties,
bred by Seabuckthorn Center.

Technical Standard of International Seabuckthorn
Association were listed as the following:

A. Seabuckthorn flavonoids

B. Seabuckthorn juice

C. Seabuckthorn seed oil

D. Seabuckthorn fruit oil

E. Seabuckthorn seed procyanidins

F. Seabuckthorn fruit powder

G. Seabuckthorn leaf tea

H. Code for evaluation of high-yield seabuckthorn
varieties

I. Code for evaluation of eco-economic
seabuckthorn cultivars

J. Standard for evaluation of fresh eating type
seabuckthorn cultivars

K. Technical regulation of seabuckthorn softwood
cutting in alpineplateau regions

L. Technical regulations for cultivation and
management of seabuckthorn plantations

M. Standard for raw materials of seabuckthorn leaf

4-2. Rural Revitalization Science and Technology
Institute, Heilongjiang Academy for Agricultural
Science
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Rural Revitalization Institute of Heilongjiang
Academy of Agricultural Sciences was founded in
1948, formerly known as Berry Research Institute,
located in Suilang County, Heilongjiang Province,
engaged in berry resource collection, breeding
and related cultivation technology research in
the northeast black soil region. From 2019, the
name changed to Rural Revitalization Institute and
moved to Harbin, the capital city of Heilongjiang
Province. The Institute has several research
teams including for berry, drupe, caryopsis and
seabuckthorn etc. The Seabuckthorn research
laboratory has more than 6.7 ha (100 mu) of
dedicated scientific research base, 1 greenhouse
for seabuckthorn cutting seedlings, 1 piece of box
of plant tissue culture, artificial climate box, 752N
spectrophotometer, photoelectric leaf surface
meter, soil nutrient analyzer, soil moisture meter,
conductivity meter, PCR meter, electron microscope
and other test facilities and instruments.

Since 1988, the Institute has carried out research
on the collection and evaluation of seabuckthorn
germplasm resources from both home and abroad,
the breeding of new varieties, experimental
demonstration and popularization. Up to the
end of 2022, the institute has won 15 science
and technology awards related to seabuckthorn,
including 7 awards with provincial and ministerial
level and 8 with other level. The seabuckthorn
research team wrote or participated in the
compilation and publication of 7 monographs,
published more than 40 scientific and technological
papers, formulated 2 provincial standards, obtained
1 patent for invention and 1 patent for utility
model. Six improved varieties and more than 100
strains of seabuckthorn were selected and bred.
After moving from Suileng to Harbin, the Institute
built about 70 mu of seabuckthorn test fields and
10 mu of seabuckthron nursery, with an annual
output of 200,000 seabuckthorn seedlings. At
present, there are 4 full time staffs involved in
seabuckthorn related works, including one senior,
one intermediate, two others.
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4-3. Liaoning Provincial Institute for Dryland Agro-
forestry Research

Liaoning Provincial Institute for Dryland Agro-
forestry Research (hereinafter referred to as
Dryland Institute) is located in Chaoyang City,
Liaoning Province, under the Liaoning Academy
of Agricultural Sciences, and was integrated by
the former Liaoning Institute of Soil and Water
Conservation and the Liaoning Institute of
Afforestation in Arid Areas in November 2018.
The main responsibilities are to carry out soil
and water conservation, forest cultivation, and
restoration technology for degraded ecosystems,
and research on the breeding, cultivation and
processing technology of new varieties of grains,
fruits and vegetables, and etc. The institute has
Key Laboratory of Soil Erosion & Soil and Water
Conservation with Liaoning provincial level, which
has scientific research equipment such as soil mass
analyzer, plant runoff meter, photosynthesizer,
etc. It can meet the needs of plant physiology, soil
erosion and other research work. The institute
has four scientific research and production bases,
including seabuckthorn germplasm resource
nursery, production demonstration garden, cutting
orchard and breeding nursery in Chaoyang and
Jianping County, with a total area of nearly 60 mu.

Since 1959, the Dryland Institute has started
the introduction and cultivation experiment of
seabuckthorn, and up to now, it has won 10 awards
of various kinds, including 7 at the provincial and
ministerial level, and 3 at the municipal level. ,

participated in the compilation of 2 monographs
and published more than 60 scientific and technical
papers, obtained 2 utility model patents; Formulate
2 local standards in Liaoning Province. At present,
3 improved varieties and more than 40 strains
of seabuckthorn have been selected. Two multi-
functional seabuckthorn breeding nurseries were
established. There are 5 mu of seabuckthorn
nursery garden, and providing 100,000 high-
quality seabuckthorn seedlings every year, such
as the varieties with big fruit introduced from
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abroad and hybrid-selected from F1 population
between Russian-Chinese. At present, there are
8 researchers involved in seabuckthorn related
works, including two senior, two deputy senior and
three intermediate and one others.

4-4. Xifeng soil and water conservation scientific
experimental station, Yellow River Water
Conservancy Commission

Xifeng Soil and Water Conservation Scientific
Experimental Station of Yellow River Conservancy
Commission (hereinafter referred to as Xifeng
Water Conservation Station) is located in
Qingyang City, Gansu Province. Founded in 1951,
Xifeng Water Conservation Station is one of the
"Three Stations" early established in the water
conservation system of the Ministry of Water
Resources. It is engaged in experimental research,
comprehensive control and demonstration and
promotion on the soil and water conservation for
the Loess Plateau and gully region. Since 1957,
the experimental research on seabuckthorn has
covered many aspects such as raising seedlings,
breeding and planting demonstration. Up to now,
Xifeng Water Conservation Station has won 8
scientific and technological progress awards related
to seabuckthorn, including 1 at the national level, 3
at the provincial and ministerial level, and 4 others,
written or participated in the compilation and
publication of 4 monographs, published more than
50 scientific and technological papers. Two multi-
functional breeding nurseries were established,
about respectively 49 mu and 5 mu, producing
100,000 seedlings annually. At present, the station
has 8 full time staffs involved in seabuckthorn
related work, including: one senior, two deputy
senior, three intermediate and two others.

4-5. Tianshui soil and water conservation
scientific experimental station, Yellow River Water

Conservancy Commission

Tianshui Soil and Water Conservation Scientific
Experimental Station of Yellow River Conservancy
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Commission (hereinafter referred to as Tianshui
Water Conservation Station) is located in Tianshui
City, Gansu Province. Founded in 1942, one of
the "Three Stations" early established in the water
conservation system of the Ministry of Water
Resources. It is engaged in experimental research,
comprehensive control and demonstration and
promotion on the soil and water conservation for
the beam hilly and gully region in Loess Plateau.
Up to now, Tianshui Water Conservation Station
has won 6 scientific and technological progress
awards related to seabuckthorn, including 1 at the
national level, 2 at the provincial and ministerial
level, and 3 others, published more than 20
scientific and technological papers. There is about 5
mu for seabuckthorn breeding nurseries, producing
100,000 seedlings annually. At present, the station
has 12 full time staffs involved in seabuckthorn
related work, including: one senior, one deputy
senior, two intermediate and eight others.

4-6. Research Institute of Qinghai-Tibetan Plateau
Wild Plant Resources, Qinghai Academy of
Agriculture and Forestry Sciences

Research Institute of Qinghai-Tibetan Plateau
Wild Plant Resources is one of the 8 specialized
research institutes of Qinghai Academy of
Agriculture and Forestry Sciences, which was
founded in 1951, located in Xining City, Qinghai
Province. The Institute is one of the earliest
research organization in China to carry out
seabuckthorn research. Before 1982, the research
of seabuckthorn in the institute had been in the
forefront of relevant research in the country. At
that stage, there were 3 translations of foreign
information and more than 10 research reports
published. The institute has a comprehensive
analysis laboratory and biotechnology laboratory.
Since the 1950s, the institute began to work
on information, resource population, seedling,
planting and ecology of seabuckthorn. Up to now,
the Institute has won 4 provincial and ministerial
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science and technology progress awards related to
seabuckthorn, participated in the compilation and
publication of 3 monographs, published more than
60 scientific and technological papers, formulate 9
local standards of Qinghai province, and obtained
one patent, one provincial improved variety.
There are 5 mu of nursery base for seabuckthorn,
producing about 100,000 high-quality seabuckthorn
seedlings annually. At present, there are 7 full time
staffs working on seabuckthorn research, including
2 senior, 2 deputy senior and 3 intermediate.

4-7. Desert Forestry Experimental Center , Chinese
Academy of Forestry

The Desert Forestry Experimental Center of
Chinese Academy of Forestry (hereinafter referred
to as the Center), located in Dengkou County, Inner
Mongolia Autonomous Region, was established
in 1979, which is mainly engaged in the fields of
collecting tree species resources, the improving
afforestation technology, constructing artificial
oasis protection forest and studying on ecological
and economic benefits in the Yellow River area.
Since 1986, the Center began to study on
seabuckthorn. The Center has 2 laboratories, which
can be used for routine plant physiology experiment
analysis and soil physicochemical experiment
analysis; In the first experimental field, there is a
plant tissue culture building with an area of 427 m2
and a modern greenhouse with an area of 1200
m2. There is a seabuckthorn nursery house with an
area of 480 m2. In 2022, the Center mainly focused
on seabuckthorn election and breeding , the
production of clonal seedlings and hybrid breeding
trials. In 2021, the Center cooperated with the
Forestry Research Institute of Chinese Academy of
Forestry and three improved varieties passed the
national approval, including Hongji No. 1 (S-SV-
HR-020-2021), Zhongji No. 3 (S-SV-HR-21-2021)
and Zhongji No. 4 (S-SV-HR-022-2021). Relying
on the project titled "Construction of National
Germplasm Bank of Seabuckthorn", the
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seabuckthorn germplasm bank and fine varieties
preservation base was carried out on the basis
of existing resources, so as to realize scientific
conservation and standardized management for
seabuckthorn germplasm resources, and 140 mu of
seabuckthorn germplasm conservation forest was
planted up to now.

4-8. Shanxi Academy of Forestry and Grassland
Sciences(Seabuckthorn Engineering Technology
Research Center, National Forestry and Grassland
Administration)

Shanxi Academy of Forestry and Grassland
Sciences (hereinafter referred to as Shanxi
Academy of Forestry) is located in Taiyuan City,
Shanxi Province, and the base for seabuckthorn
breeding experiment is located in Shouyang
County, Shanxi province. Shanxi Academy of
Forestry was founded in 1959, mainly engaged
in economic forest, forest tree breeding and
cultivation, forestry ecology and landscape
engineering, forest management and service
functions, resource protection and utilization, etc.
Since 1986, the research on seabuckthorn has
covered all aspects as in provenance testing,
improved varieties selection and breeding, clonal
propagation, high-yield cultivation, extraction of
flavonoids and proanthocyanidins, supercritical
CO2 extraction of oil, drying of seabuckthorn fruit
residue and product development etc. Up to now,
it has won 2 provincial and ministerial science and
technology progress awards on seabuckthorn,
published more than 60 scientific and technological
papers, obtained 4 patents, and formulated 2 local
standards in Shanxi province. The seabuckthorn
germplasm resource nursery of 4 sites with area
of 106 mu was established. There are 5 mu of
special seabuckthorn nursery, producing more
than 100,000 high-quality seabuckthorn seedlings
annually. At present, 16 full time staffs involved in
sea-buckthorn related work, including 7 senior ,
5 deputy senior, 4 intermediate.
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In 2022, the Seabuckthorn Engineering Center
undertook 6 national and provincial scientific
research projects, and finished the seabuckthorn
scientific research, technical services, academic
exchanges and achievement transformation and
promotion around the subject research tasks.

In the field of seabuckthorn scientific research,
carried out the seabuckthron breeding and
selection, high-yield cultivation and processing
technology of seabuckthorn fruit. In terms of
breeding and cultivation, 43 seabuckthorn clones
and 9 hybrid families were introduced from
Heilongjiang, Gansu, Qinghai and Xinjiang. A
regional trial in 4 different climatic zones was
conducted on 120 excellent family seedlings
selected from Chinese seabuckthorn (Hippophae
rhamnoides ssp. sinensis) in central and northern
Shanxi province, and 56 mu of experimental
forest was established. Fifty excellent germplasm
resources of seabuckthorn were collected from
the middle and upper reaches of the Yellow River,
and their germplasm resources fingerprints were
constructed. The cultivation and management
techniques such as fertilization, shaping and
pruning, disease and pest control were studied
in 180 mu of artificial seabuckthorn cultivation
demonstration plantation.

In the seabuckthorn fruit processing, the
fermentation technology of seabuckthorn fruit juice
was optimized, and the suitable strains and formula
for fermentation were determined. The contents of
main nutrients in seabuckthorn fruit residue were
analyzed, and the fermentation method of biological
transformation and suitable microbial fermentation
parameters were established, which making the
extraction of total flavonoids from seabuckthorn fruit
residue was increased by more than 10%.

In innovation aspect, 2 local improved varieties,
namely "Jinji No. 3" (Jin S-SC-HR-023-2022)
and "Yanji No. 3" (Jin S-SC-HR-024-2022) were
approved by related organization, the center
published 5 papers, and developed 2 utility model
patents as well as.
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In the transformation of research results, relying
on the national standard "Afforestation Technical
Regulations" and the local standard "Seabuckthorn
cutting-seedling Technical Regulations", the
Seabuckthorn Engineering Center undertook the
central governent financially supported project
of 2022 for forestry science and technology
promotion demonstration titled "Seabuckthorn
selected varieties propagation and afforestation
technology demonstration", which produced
about 70,000 seedlings of seabuckthorn fine
varieties, and cultivated 450 mu of seabuckthorn
demonstration afforestation, more than 300
people received technical training. It has greatly
promoted the cultivation of improved varieties
and the standardization of seabuckthorn orchard
establishment, the project achieved a significant
ecological and economic as well as social benefits.

4-9. Gansu Agricultural University

In 2022, relying on projects titled "China-Russia
Seabuckthorn Processing Technology Gansu
International Science and Technology Cooperation
Base" and "China-Russia Seabuckthorn Joint
Scientific Research Center", Gansu Agricultural
University got the international cooperation project
from the Ministry of Science and Technology,
"Research on Key Technologies of Seabuckthorn
Berry Harvesting Equipment and Non-thermal
Processing" (2014DFR31230) and the National
Natural Science Foundation project "Study on
Mechanism of Quick-frozen seabuckthorn Fruit
Removal and Technology of Low-damage Removal
in China" (52065006), the following results were
obtained.

In scientific research aspect, (1) Comparison of
nutritional components, functional components
and antioxidant activities in different seabuckthorn
fruits and leaves, including Chinese seabuckthorn
(Hippophae rhamnoides ssp. sinensis), Hippophae
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tibetana and good variety Shengiuhong. The results
showed that the contents of total sugar, fructose,
total acid, quinic acid and malic acid, and the
contents of total phenol, total flavone, VC and VE
in Chinese seabuckthorn (Hippophae rhamnoides
ssp. sinensis) fruits were significantly higher than
those of other seabuckthorn fruits, the contents of
soluble sugar, titrable acid, protein and amino acid
of "Shengiuhong" fruit were significantly higher than
those of other seabuckthorn. The contents of total
phenol, total flavone, VC, VE (y-VE, a-VE), total
carotenoid and B-carotene in Chinese seabuckthorn
leaves were the highest. The contents of total
sugar, glucose, fructose, total acid, quinic acid and
citric acid in the leaves of "Shengiuhong" were the
highest. The soluble sugar in the leaves of the three
kinds of seabuckthorn was mainly glucose, and the
organic acid was mainly quinic acid. The contents
of VE, carotenoids, polyphenols and flavonoids
in leaves were significantly higher than those in
fruits; Both leaves and fruits of the three kinds of
seabuckthorn all showed better effect of antioxidant
activity in vitro and cellular, and the leaves shew
stronger. The antioxidant effect of Chinese
seabuckthorn was the best among the three kinds
of seabuckthorn.

(2)Changes and relationship of quality and
dielectric properties of seabuckthorn fruits during
freezing period. The effects of different freezing
conditions on quality indexes and dielectric
parameters of seabuckthorn fruit were evaluated
by measuring the changes of quality indexes
and electrical parameters of seabuckthorn fruit at
different freezing temperatures and freezing times.
The results showed that the lower the freezing
temperature and the shorter the freezing time, the
better the preservation of fruit quality. The dielectric
parameter increased with the decrease of freezing
temperature and the extension of freezing time. The
measurement of dielectric properties is simple and
without damaging the fruit, therefore, the quality of
seabuckthorn fruit can be predicted by measuring
the change of dielectric properties of seabuckthorn
fruit during freezing.
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(3) The potential suitable distribution area of
Chinese seabuckthorn was analyzed based on
MaxEnt model, which was used to analyze the
dominant climate factors in the potential distribution
area of Chinese seabuckthorn, and to predict its
potential distribution area. The results showed
that annual rainfall, hydrothermal conditions in
the growing season, rainfall in the driest season
and the lowest temperature in the coldest month
were the main climatic factors, and among which
annual rainfall was the most important dominant
climatic factor for limiting the distribution of Chinese
seabuckthorn. The total suitable area of potential
geographical distribution of Chinese seabuckthorn
is 1.651 million km2, where it is mainly distributed
in western and northern of Hebei, the whole area of
Shanxi, northern of Shaanxi and Qinling Mountains,
southern of Ningxia, eastern and southern of Gansu
and Qilian Mountains, eastern of Qinghai, western
of Sichuan and eastern and central of Tibet.

In product development aspect, (1) Device design
and pilot plant test for seabuckthorn leaf scales
removal and fruit threshing and cleaning. In
order to reduce the diffusion of tea particle dust,
improve the working environment and enhance the
sensory quality of seabuckthorn leaf tea, a device
for removing the leaf scales was designed, which
showed that this device has remarkable effect on
controlling the seabuckthorn leaf milli dust diffusion.
In view of the problems such as low stripping rate,
high impurity and damage rate as well as the
complicated process, a fruit threshing and cleaning
machine integrating crushing, fruit-removing and
impurity removal was developed and designed,
which showed a significant effect on fruit threshing
and cleaning.

(2) Series beverage development, because of the
high content of malic acid in Chinese seabuckthorn
fruit, which lead to the taste of its products too
sour. The content of total acid and malic acid can
be effectively reduced, but much more release
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of aroma substances in seabuckthorn pulp by
adding Schizomyces miliaria in seabuckthorn
pulp. The seabuckthorn beverage produced by
this method has a moderate sugar-acid ratio and
a stronger aroma. The mixed juice was developed
by combining Huangguan pear juice or celery juice
with seabuckthorn raw pulp, that the flavor, color
and aroma of the mixed juice were significantly
better than those of pasteurized products, and
the active components of seabuckthorn were well
preserved. The aging treatment to seabuckthorn
honey fermented wine was carried out by means
of ultra-high pressure, microwave and ultrasonic
wave, the test showed that all treatments could
improve the physicochemical properties and aroma
quality of the samples, and ultra-high pressure
aging is the best for maintaining the aroma, taste
and color of the samples, and also preserved the
antioxidant capacity stronger.

One Belgian international invention patent was
granted with title of "seabuckthorn tea rich in
proanthocyanidins for the prevention of alcohol-
induced intestinal damage (BE202/5714)" .

4-10. Dalian Minzu University

Dalian Minzu University is affiliated to the State
Ethnic Affairs Commission, the only one university
for ethnic minorities located in the open areas
of Northeast China and coastal areas on the
construction purpose of high-level modern
comprehensive university. The university has 2 first-
level master's programs in biological engineering
and Ethnology, and 6 professional master's degree
programs in forestry and etc. It has 12 provincial
and ministerial key disciplines, 10 provincial and
ministerial key laboratories for biotechnology and
resource utilization, and 6 provincial and ministerial
engineering (technology) research centers. 2 virtual
teaching and research construction pilots approved
in the second batch of he Ministry of Education, 14
provincial and ministerial-level practical education
bases, 9 of undergraduate experimental teaching
demonstration centers and 3 virtual simulation
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experimental teaching center with provincial and
ministerial level. The National Innovation Alliance
of Shiny Leaf Yellowhorn (Xanthoceras sorbifolium
Bunge) Industry was approved to establish, and
won two second prizes of the National Science and
Technology Progress Award and two second prizes
of the National Teaching Achievement Award. The
university has 1305 staff members, of which 70%
have a doctor's degree and nearly 95% have a
master's degree or above.

Dalian Minzu University has long been engaged
in the research of "innovation and utilization of
woody oil germplasm resources, including the
yield, quality, resistance formation and regulation
mechanism analysis, breeding, cultivation and
utilization of seabuckthorn and other woody oil
plants. It has undertaken 1 European Union Marie
Curie IIF project, 12 National Natural Science
Foundation projects, 1 National 863 Program, 2
sub-projects supported program of national science
and technology and 6 provincial and ministerial
key projects. 8 new plant varieties and 4 improved
varieties have been cultivated by hybridization and
marker-assisted selection breeding methods. The
university has a large number of better natural
resources like seabuckthorn, shiny leaf yellowhorn
and tea-oil tree, especially the seabuckthorn
resources with excellent properties. In recent
years, the yield, quality, resistance formation and
regulation mechanism of woody oil plants have
been studied, a series of genes, transcription
factors and non-coding RNA associated with
important traits were identified, their functions are
analyzed, the regulatory network between them
is constructed. The University has obtained 15
authorized invention patents, published 72 SCI
indexed papers, formulated 5 local standards
and 2 group standards, and won 7 provincial
and ministerial scientific research awards. The
promotion of varieties and technology has reached
18,240 ha (273,600 mu) and the projects have
achieved significant economic, ecological and
social benefits.
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5. The situation of seabuckthorn practitioners in
China, the main member units of the International
Seabuckthorn Association (China) Enterprise
Committee

For more than thirty years, China has established
a powerful seabuckthorn expert team, with around
15,000 professionals, covering forestry, agriculture,
water and soil conservation, gardening, medicine,
health and other more than 10 sectors and fields,
etc., who are highly qualified and come from major
universities and professional research institutes
all over the country with a strong advantages over
other countries. The international cooperation
project on seabuckthorn has achieved good results
by joint cooperation of experts.

The Enterprise Committee (China) as a sub-
organization of International Seabuckthorn
Association
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Table 3. Name list of Enterprise Committee (China) of ISA
*3. BRVERHE (hE) tUERSARSREE

1 EREERDREIREIRAE SR ERANaR REFE
Gaoyuanshengguo Seabuckthorn Co. Ltd Chairman YIN Ligiang General Manager

> bR =S HEE W ERAT] Bl Tk BERIE
Beijing Powder Health Industrial Co. Ltd Vice Chairman LUO Huibing General Manager

3 Bl P S e IESS S=2liva BEE AN
Hebei Shenxing Seabuckthorn Academy Vice Chairman SU HuiFeng Vice—President

4 ERFIEERERRELRT eSS S=2iv2 TR BEK
Lvliang Yeshanpo Food Co.Ltd Vice Chairman NIU Maolin Chairman

5 PSR BIRAE [EIESS Nl 2 RelR ESKHE
Shaanxi Haitian Pharmaceutical Co.Ltd Vice Chairman Song kaile Assistan to Chairman

6 EMEEFRILPBRFE B RFEAT BB XI=F BFEK
Jilin Jilong Seabuckthorn Industry Co., Ltd Vice Chairman LIU Sanli Chairman

7 EBEHBEERABRAT EIESS S=2iva =iRZE BERK
Shanghai Rongbang Enterprise Group Co., Ltd. Vice Chairman LI Xiangjun Chairman
RS FHARS AP AREEAT] Sla sy

; I EIESSR=2tivd WEE NZ=pzsd

8 gge[tlzjllongolla Yuhangren High—tech Industry Vice Chairman YAO Yujun Manager

9 ERTHEDRERIERT) [EIESS Nl 2 [E s £
Heilongjiang Zhongfu Seabuckthorn Co., Ltd Vice Chairman DU Zhongyuan Chairman
EEFMAS B R BARAREREEAT . ; =

. - Bl R NEE S

10 _Cl_lggﬁr?gig/sggn?—%Alpme Plant Application Vice Chairman Liu Chunhai Chairman
B LESEEEY TREERAT Sl A B - -

11 | Shaanxi Huan— glong Guoshoutang i P& EEK
Bioengineering Co. Ltd Vice Chairman CHEN Jiashun Chairman
R RERINARERAE TNy

SR e _ Bl £ o3

12 é'g”ﬁ%g Jinghua- tianbao Tech-development Vice Chairman LIU Jiayu General Manager

13 IR RTEMRARER RN BIRAF b1 (v X EE=N
Xinjiang Kangyuan Bio—tech Co. Ltd Board Member LIU Zonghao Chairman

14 FriEh RO REHBIRAT) ==l %1y Fir
Xinjiang Zhongke Sea— buckthorn Tech Co. Ltd Board Member XU Jun Director

15 MIREENEMRRENEHBRAS EIESS S=2liva SrEAK BERK
Burjin Songyuan Linguo Biotechnology Co., Ltd Vice Chairman JIN Huilin Chairman

16 | LEREERAIRAR) RlaRed i EHK
Shanxi Xianguoyuan Bio—tech Co. Ltd Vice Chairman CAO Man Chairman
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Altay Sunstone Health Industry Development
Co., LTD

Vice Chairman

DENG Huizhong

17 ItRCRERIXRBIRAT EIESS=EL v ZEEGE B2
Beijing Huiyuan Food & Beverage Co., Ltd Vice Chairman Li Shengyan Vice President

18 HRXEDREIREIRAT Blaike D% potasi]
Gansu Aikang Seabuck- thron Co. Ltd Vice Chairman MA Jing General Manager
fIghZ= AP A RV A RBIRAT Slakeny SREh T

General Manager

20 SEREEMEHERMNBRAT EIESSN=liva FhFRE BEIE
Qinghai CommScope Biotechnology Co., Ltd. Vice Chairman Sun Yunwu General Manager
21 FRIZ R EREMRELBIRAT) EIESSS=lv] EAEES BRI
Xinjiang Kanas Yijiakang Biotechnology Co., Ltd. Vice Chairman Peng Zhengrong General Manager
SRS R BRI BIRAT PNy :
; : . Bl KBMA EES SRR
22 |Ordos Juyuan Creative Agriculture and Animal A j I
Husbandry Co., Ltd Vice Chairman WANG Zhiwei General Manager
o3 |EERRBENTIRARAS ki KA T3]
Yanshou Xian Dingxin Bioengineering Co., Ltd Board member ZHANG Jiandong General Manager
WIFREMR AR RRIZ AR o . -
; By B A I
24 | Shanxi Academy of Forestry and Grassland L )
Sciences Board member He Yicai Director
o5 AEEZRLUBRAT iz —E=Sliy2 BN BERK
Inner Mongolia Chundian Industry Co. Ltd Board member Bl Shujie Chairman
FREP SRR T EFAIREEAT N s sz
26 Etgina Inner Mongolia Forest Industry Group Co., Boair%?ri%ber Xuiiﬁzeng Depa r‘[crﬁlejnﬂttlalganager
ARGDEZREST IR EIRAT - = P
27 |Inner Mongolia Shamozhihua Bio—industry Tech Boa%?ri%ber XUESEEGI’] C%?rﬁzn
Co. Ltd
28 KIERIEYHRFT b Xl FeAgiT s
Botalical Institute of Dalian Minzu University Board member Ruan Chengjiang Director
TTE MR IARET - PN N
-7 = Nl . By KA BT
29 |Liaoning Provincial Institue for Dryland Agro— . :
forestry Research Board member Zhang Dongwei Deputy Director
ET1E)/ \ e S o SI=le
: . P BEK EIISES
30 |Bamiantong Forestry Bereau of Helonngjian ’
Province Board member DUAN Guoqing Deputy Head
3 B TERIESR EEPf BER HRE
Heilongjiang Academy for Agricultural Science Board member SHAN Jinyou Chief Researcher
3 =MNKRFEFR BEHN sl 53
College of Pharmacy, Lanzhou University Board member Yang Zhigang Vice Dean
33 R EERERRAIRAE BN ZKE 218
Xinjiang Huihua Seabuckthorn Bio—tech Co. Ltd Board member CAl Yongguo Manager
34 WARASWDPHRSIRERAE RN ELR £
Shanxi Wutaishan Seabuckthorn Co. Ltd Boder Member ZHAO Zhikan Chairman
35 WFERIR R AR TR AR S B BB TR REZIE
Shanxi Kelin Bio—tech Development Co. Ltd Board Member NING Jubao General Manager

PAGE 28




ERDRERES (2023 6% ) mE

LI RESFR BT R BIRAT]

. By BEH%E BEK
36 | Shanxi Zhunong Hherbal Tea Resources Devel— . :
opment Co. Ltd Board member GONG Tiejun Chairman
a7 [FFUERTARAR ki M 3]
Forest Industry Heilongjiang Co., Ltd. Board member Cong Zhijia General Manager
R REHCIZmEEEERAE - P e
e ! By SRIZF] EE=N
38 | Xinjiang Gobi Memory Brand Management Co., ) ;
Ltd. Board member Zhang Wenli Chairman
FERCRNERRZERAT - o .
1= ; ! By bzoll g REFIE
39 | Xinjiang Kunlun Tianhe International Trade Co., . . .
Ltd. Board Member Jiang Jianfei General Manager
40 IR RERERHRBIRAE By 5523 218
Jiangsu Aojia Network Technology Co., Ltd Board member CHEN Fang Manager
BBENHERRARGRSEAT - s >
: o o s : RPN BES BEK
41 [Qinghai Beili Licorice Science and Technology ) ;
Development Co., Ltd Board member Luo Juncai Chairman
FEEPRER VAR REREEAT - .
ro= ' . . piiiEt=cliv) ENUZES REZIE
42 | Xinjiang Yizhong Park Agricultural Science and ; .
Technology Development Co., Ltd Board member Yu Minghui General Manager
43 FARNRRENEHTBIRAT BN FRE St
Nanjing Youlequan Biotechnology Co., Ltd Board Member Li XiaoJun General Manager
HRRUIAFERRFESTEFER - " .
i e BN EEE £
44 | Gansu Agricultural University College of Food ) )
Science and Engineering Board Member Jiang YUMei Professor
At RZE IR S KRBTSR - . =
’ . ; ' HEB pERIE £ 6]
45 |Institute of Biomaterials and Fermentation, North
University of China Board Member GUO JIAN Feng Professor
46 FEERENRIBIREERT BN BRER REZIE
Xinjiang Fengyu Biotechnology Co., Ltd. Board Member Cao Qingwu General Manager
BHS () BRERIARAT o ”
- j 1 pStes:
47 Ezﬂy Genki (Shenzhen) Health Technology Co., Boar%gl\i%ber ZHAgﬁgrYan Generaﬁ/lfnager
t
AREAXKZRESEENEES P N
; " . RE e ST
48 |Inner Mongolia Daxinganling State—owned For— - )
estry Bereau Member ZHOU Yanchang Chief Accountant
et U PN . Bl
49 |PIEEREMB=EERNE) SRS BaX Deputy General
Inner Mongolia Erdos Wulan Group Co. Member KANG Zhanyi Fl)\/laﬁager
50 BN IERERFRIERAT SR R EESS
Helongjiang Shengbaotai Agricuture Co. Ltd Member ZHAO Shengchen Chairman
51 EBRBEEEERNBIRAT SR Fid rs34218
Shanghai Wodizineng Equipment Corporation Member WANG Chong Manager
BREANARERHINERAT sz -
. 5 . RPN pdean sy ARR
52 | Qinghua Deren Xi’ an Happiness o )
Pharmaceutical Co. Ltd Member Liu Hongna Researcher
53 FiEiE R USRI AR AN E SRPAL SIEIR DR
Xinjiang Jiangguo Siji technology Co., Ltd Member Bu Yandong General Manager
54 LIPS AR BRI EREEAT SR Fa el BEK
Shanxi Weishijie Food & Drink Co. Ltd Member ZHAO Yongwei Chairman
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55 LFAERIBEYEIAIRAT] SR SREF BEK
Shanxi Jinkehai Bio tech Co. Ltd Member GUO Haili Chairman
56 LIFRE N AR ER AT SR ke ot
Shanxi Hengyi Bio—tech Co. Ltd Member XU Zhangbing General Manager
UIFAREZRREYBIRAT o —
; 2R RHES potzst:
57 S%‘T‘Qg'_?oz?%fn&gengguo Seabuckthorn Member WU Guochang General Manager
sg |REBIMESRIEREILT LR e EESS
Inner Mongolia Wangliu Eco—agriculture Co. Ltd Member GUO Qiushi Chairman
59 AEREREDURDERAT) SRBPN RER petzst
Inner Mongolia Datang Pharmaceutical Co. Ltd Member LIANG Guodong General Manager
60 AEREEXHLE SR e potest:
Inner Mongolia Jiwen Forestry Bereau Member YANG Yingxin General Manager
61 RERGERLTH S SR hERER FE
Inner Mongolia Bilahe Forestry Bereau Member YANG Jinglei Director
o |REEEEAIRILE SRB(Y E=/Cs =T
Inner Mongolia Kuduer Forestry Bereau Member WANG Huoxi Director
63 NEp NSNS SR FITAk FE
Inner Mongolia Dayangshu Forestry Bereau Member WANG Yuancheng Director
ARARERMRUREEBIRAT) o 2[4
64 |Inner Mongolia Mengxin Agri—forestry Industrial ,\7”—"%& CHEIEIZE% . Vice G EU'D"T%
Technical Co. Ltd ember uoxiang ice General Manager
AERHALERSD (5£H ) BRAE Py =
R ' =R FERSRIA potzst:
65 ILntger Mongolia Big Seabuckthorn Industrial Co. Member CHEN Yida General Manager
ARG RETHAFREREGRSELT Py Se— »
66 |Inner Mongolia Erdos Tianjiao Resource ﬁgﬁ)gr Lﬁ(fr;?ei Ci%rﬁén
Development Co. Ltd
EHEREDRREEIRAT P g :
Ty =REB S potest:
67 gl(;r&l%fé%n%t%ng Pharmaceutcal & Healthcare Member LI Xiaoguang General Manager
68 EMEEERESHHRREGIRAT) SR X7 218
Jinlin Fuzhida Eco—tech development Co. Ltd Member LIU Jie Manager
B IEKRURRIBRAREGRAT A . ——
- RPN EBR £
69 Bgl\?er}ggi?gn?gznﬂ?han Seabuckthom Member WANG Zhongxiao Chairman
B TEEEAMREZERAT Py . e
o . RPN ZEEE ESESS
70 CHngIc|irt1((igj|angYan shou Yuluyuan Tea Industry Member LI Chengjie Chairman
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7 B IRRERBIRAT SR PBLE BERK
Helongjiang Shengnong Food Co. Ltd Member YAO Zhonghua Chairman
BT TR KERRARRE WA iy —— am

72 M;rﬁgglg%%ggg%%qu Kangli Fruit & Vegetable Member SHAO Zhukuan Manager

23 [ IEENEAERERARAT gt v BEAE EER
Changzhou Yanhetang Trade Co. Ltd Member CHEN Congmei Chairman
IR REREG T IMERAT A y— -

S : RRBM WL BEK

4 ,\\(Aaaré%fr?g; léL:)eg:jFrwt & Vegetable Juice Member XU Ronghua Chairman

75 AN IO EERIR B IR AT SR EFPS 218
Hangzhou Shamei Bio—tech Co. Ltd Member LI Yuntian Manager

76 FIRTTIRED TR BRAT SR EXBRE SRR
Ningbo Yuanshuo Bio—tech Co. Ltd Member ZHAO Xiaofeng General Manager

77 |WARREBIERAT) SR [y z) SRR
Shandong Keju Pharmaceutical Co., Ltd Member Wei Fangchao General Manager
WFRSTRPRETEYPRHRBIRAE PNy g

; . RPN v SRR

78 ggara?dong Heze Zhongehe Jianyuan Bio—Tech Member CHU Wenbin General Manager

79 R REEYRIRBIRAT SR HEE BEK
Henan Shengjingtang Bio—tech Co. Ltd Member HAN Yidong Chairman
791 B | KRR B IR AT A N

80 glc():htjsjn Chengdu Chuanda Healthcare Product Member HUANG Xiangfang Manager

a1 BRPE/RIM BB IRAE) SR FER SRR
Shanxi Erlintu Pharmaceutical Co. Ltd Member LI Yongjian General Manager

g |EFRERENRERAR SR L] s
Gabsu Gannong Bio—tech Co. Ltd Member FU Yumeng Manager

a3 BBALREEYEHEIRAT SR BER 18
Qinghai Jlushichongcao Bio—tech Co. Ltd Member ZENG Jing Manager

a4 HEZRT5 (EE) A8 SR &R BEE
Yan'an Yuanfang (Group) Company Member Zhao Zhigiang General Manager

85 BEREEYHERFIRAR SR =3 18
Qinghai Anxu Bio—tech Co. Ltd Member MA Ancheng Manager

36 B SRNEREYREERAT SR ESUEIN BISEIE
Tangut (CHINA) Co Ltd Member DONG Shulin Vice General Manager

a7 TFEEZRTIHAERPD SR FE=E BRI
Ningxia Longsu Minningzhucan Trade Center Member XIN Tongbao General Manager
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Co., Ltd

a8 HErEE mEMRHRARAT SR =5 petestd
Xinjiang Xiyuzhenpin Bio—tech Co. Ltd Member LI Jing General Manager
e E T RUEHBIRAT) A -
EE o ‘ ) RPN PR ot
89 %(gngﬁig?oélyc%%ua&@gncuItural Science and Member TAO Tongsheng General Manager
FESERRWENEET PNy =
S : : ’ 2R &XZEE ot
90 ég\g;ggaficeshengguo Agricultural Professional Member ZHAO Junfeng General Manager
91 2 TSR REIRAT SR FERE BERK
Heilongjiang Jinke Sea—buckthorn Co. LTD Member Wang Zhongguo Chairman
Fem IBRERENEHIARERAT PNy
i R [ 2R FINSZRE BERIE
92 ﬁ'gﬁang Qing= he County Longhao Bio-tech Co. Member SUN Wensheng General Manager
e —CEHLBEIREYREBIRAE) Py —
e : =R FEH petzst:
9 é;g{ggﬁnggg;a&)&”Etﬁoad Seabuckthorn Member WANG Junyang General Manager
FRERIAF R ERS R XRIAFER PN . -
. : . =R TE HRA
94 IgztAtgte of Agricultural Resources and Zoning, Member vOU Fei Rsearcher
ARERERN U EHBIRAE] PN . -
h ~ . =R SESE petzst:
95 :g(rj\ﬁ;thlflyo1qgglr:i(l)\lﬂocagnf§g.ALg)tg?uIture and Forestry Member Gao yugiong General Manager
FERSRSHF LERR/RLFA T ERAE] Py ot .
; : =R (e BRI
%6 ggﬂ: nl r}gﬁggﬂt?ggggggfsilTrgustry Group Member Xu Chengcai General Manager
97 HA I ARERRERAE SR XA BRI
Mudanjiang Daiji Biotechnology Co., Ltd. Member Liu Yuhang General Manager
og | BRI AR E SRR B5 s
Sichuan Xingrui Health Industry Group Co., Ltd. Member Mo Yong General Manager
SEIREDRE (J) BRAT PO =
: : SRS X% BEK
99 Ig(r)]otls—?gce Times Biotechnology (Guangzhou) Member GuanWei Chairman
100 | PEBRIZERRARAR] SREBM DA T3]
Chengdu Junyifeng Trading Co., Ltd Member Zhao Dayong General Manager
101 |FRECIENREIRAR SR =i o3k
Xinjiang Huibang Biotechnology Co., Ltd Member LiBo General Manager
102 | WETRSTAMREAIRAS] SR BRIE st
Shanxi Waitsee Biotechnology Co., Ltd Member Chen Zhihui General Manager
FeE eI REMREBIRAT] A
e v - . RPN BT potesi]
103 [ Xinjiang Jigingprin Seabuckthorn Biotechnology Member Zhao Dan General Manager
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RUNREMTRH: (LTS ) BRAF

SRBU

RIS

otes ]

104 [Dashan Xiaoguo Biotechnology (Shanxi .
Province) Co., Ltd Member Xing Rule General Manager
105 A RENFHEBIRAT SREPAL KR ot
Xinjiang Dar Biotechnology Co., Ltd Member Zhang Jie General Manager
106 | FRE B AR EARAT) LRB B st
Xinxiang Xinyixing Machinery Equipment Co., Ltd Member Yue Xinliang General Manager
e AEAERIWAS RRGIRAT) A
» . - =R B ot
107 | Agricultural ecology of Da Tang Xi Yu, Xinjiang o .
Technology Co., Ltd Member Pan Wei General Manager
108 HEEREPI R MABIRAT SR mE potasi]
Xinjiang Zhenmei Xiyu Food Co., Ltd Member Zong Hao General Manager
IR ERIEHAIRAT PNy oo
o o 2R SRS SRR
109 ég\]la&g YuanGuGeBi Agricultural Technology Member Song Peng General Manager
110 AR B IR AT SREBN EZ BERIE
Shanxi Yijian Biotechnology Co., Ltd Member CUlYi General Manager
1 | AR SRR Tt st
Shandong JiYi Biotechnology Co., Ltd Member WANG Linjian General Manager
12 HEMNEKEARHRBIRAT) SR BERET SRR
Ganzi Zhou Xian Shui Jingu Technology Co., Ltd Member CAO YanFei General Manager
13 [ EERARRERAR SRR FER Tt
Sunwu Juchuang Technology Co., Ltd Member Qi HuiBin General Manager
14 |PECHRIRRERAD SRR e fers:]
Fenyang Huiwei Juice Beverage Co., Ltd Member CUI Ruzhi General Manager
115 VMRS (EHFE ) RHEEIRAS] SRR 4B fers:]
Ahlashan (Jilin Province) Technology Co., Ltd Member HU Xiaoxiao General Manager
PN ERBECRENRIBIRSEAT Py -
X A= . REB{U FLIFEG Z12
116 [Sichuan Zhongmeng Jiahui Tai Biological = . )
Technology Co., Ltd. Member Kong Xiangrui Manager
17 | BRI ARAT SR8 S fersi]
Shanxi Tianjuran Biotechnology Co., Ltd Member Lv Runsheng General Manager

33 PAGE




u
HE The Annual Report of International Seabuckthorn Development For the Year of 2023

6. Introduction of important activities, major events
in 2023

6-1. About the International Cooperation

At present, China has initially established
cooperative association with Russia, Germany,
France, Greece, Latvia, Romania, Finland, Sweden,
Mongolia, Japan, Korea, India, Nepal, Pakistan,
Kyrgyzstan, Iran, Canada, the United States, Chile,
Peru, Bolivia, and other countries. And once got
the technical and financial supports for technology
and economic cooperation from the World Bank,
the United Nations Development Programme, the
European Union, Perot Fund of the Group 77,
and International Centre for Integrated Mountain
Development , the cooperation on seabuckthorn
with other countries have been carried out each year.

Chinese government attaches great importance to
ecological progress and has put forward the "Belt
and Road Initiatives”. Seabuckthorn is a kind of
efficient soil and water conservation plant, which
can improve ecological environment and promote
economic development, with its great ecological
value and economic value. It is the good opportunity
for seabuckthorn development in conjunction with
the "Belt and Road Initiatives”, to promote bilateral
and multilateral seabuckthorn exchanges and
cooperation. Along the Belt and Road there are
related to 65 countries and regions globally, more
than a dozen countries, including Russia, Mongolia,
Kazakhstan, Tajikistan, Uzbekistan, Iran, India,
Nepal, Pakistan, Germany, Finland, Latvia, etc. who
have already carried out seabuckthorn cultivation
and industrial development, and have a solid base
for cooperation.

International Seabuckthorn Association as
an international non-governmental, non-profit
organization, and with members from seabuckthorn

PAGE 34

N\ 2023 FHEBXDBHNEEEXN. EX
FINE

1. EfrS{EFEER

Hal, FEEVISEL T SEHZE . EE . =E.
EE. FiE. FURET . BEEIE. 5=, Inil.
=i, B2, #iE HE. RiRR. BEHME,
F/RGHTHME. FEA. IIEX. EE. B8R
WE. BNETSERNSIERR, FERIR
STHRRT. REEFAE. KA. 77EE
BRZEE. EfrlitRsHFL+HO0EEmRE
ANRAMBZ SR, BEESSEFROME

AR AR

FEENSESUESBERER, BE “—F
—I8” B IPRE— MBS RAVKTRIFED

HJLUNEESHER, BRZFARE. PRES
ERRIESMMEFLZFNME FAIDIHUEE
RENEXRNS, 53125 ‘—wm I8 BiX
BES  HESUONZ D RERZ RS E1F.

£ —m—IR” X 65 PERMIBX A,

BT ER (8EESH. Kb, BERE
1B, IEEEME. S205 5B, R, ENE.

fER/R. BEEEME. BE. F=. AR4TF )
EEFEDHMEN~ VAR, BE—ENE
S L

Efrtmir=2HPE. B . BFH. 5=
FEERT 2001 FxiLrmz, REEKRNI



ERDRERES (2023 6% ) mE

enterprises, research institutes and individuals was
launched in 2001 by international seabuckthorn
experts from China, Germany, Russia, Finland. And
in 2011, ISA was approved by the Chinese Ministry
of Foreign Affairs and Ministry of Water Resources
and then officially certificated by Ministry of Civil
Affairs, which is the 27th international organization
headquartered in China.

On October 15, 2019, at the General Assembly
of International Seabuckthorn Association held in
Berlin, Germany, 14 members from 7 countries,
including China, Germany, Russia, Finland,
Latvia, India and Canada, were elected as the
second Board of Directors. Mr. ZHAO Dongxiao,
former Director General of Management Center
for Seabuckthorn Development, Ministry of Water
Resources, and Prof. LU Shunguang, Deputy
Director General were elected as Chairman
and Secretary General of International Sea-
buckthorn Association respectively. Mr. Veli-
markku Korteniemi from Finland, Dr. Jorg-Thomas
Morsel from Germany and Dr. Yury A. Zubarev
from Russia were elected as Vice Chairmen
respectively. Professor Baoru YANG from Turku
University, Finland was elected as the new
Chairperson of Scientific Committee of International
Seabuckthorn Association. Then at the Board
meeting in 2022, Prof. ZHANG Wencong, Director
General of Management Center for Seabuckthorn
Development, Ministry of Water Resources was
elected as the new Chairmrn. (As shown in Table 4)

EILIRIAR S RRESEI B, D AFEMD
RIQBRAERRIFEARME . 1T EEFRIFEHT
IFEFER, REPEIMIEREE KRB LE,
F 2011 F7&E EF'I%ESZ:.BIE‘EEH& FE2T TR
BRI ERIE PR AL A .

2019 10 B 15 H, EEEEMNE FRIER
TRihssRREAS L, BEFETHX
BHE. 8. S, 3=, RHET.
ENE. IEXE 7 MERN 14 Bk RARKAY
FRESES., EEEEANERLRIIS
FRIBFELE RSN LE, KABBLERTTA
BEPOFEXREE. BIFEAIED 5%
RNERFRLRIDSESSERE. Bk, kB
75 = 89 Veli-Markku Korteniemi. & E #9
Jorg—-Thomas Morsel. # 2 B B9 Yury A.
Zubarev DRIZHEREIEE , S=EI/REXZE
%%ﬁﬁ?ﬁlﬁéLjﬂ&fﬁ JEE R Wd}/\ﬁﬁy

EF £ 2022 FEFMPBRIDSEESE
s b, KSR A E RSO F(EREES
ﬁﬂ%%\iﬁ, FigxkEEENZZH - N
%2 Dorothee Berger L = RIEHE, (EN
bgz= 4 )
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Table.4 Name-list for Board Members of International Seabuckthorn Association
x4 FREERDPRHSEESRERE (2019-2024 )

IKFIEBLER T A EIE S
1 SRIZER 5 2] Management Center for FE *E. BE
ZHANG Wencong M China |Seabuckthorn Development, Director General Chairman
Ministry of Water Resources
5 - DRE - RHFEXK 2 = |Aromtech BIRAT R BIERE. B
Veli-Markku Korteniemi M Finland | Aromtech Ltd General Manager | Vice Chairman
3 £7R « BB 8 « EER ES] = UBF BIRAE BENTE BIERE. B
Jorg—-Thomas Morsel M Germany |UBF Ltd CEO Vice Chairman
4 AR - ABEFIR = Lzl Egﬂﬂfgﬁéﬁifﬁfg@te of | PEHFEA Senior N
Yury A. Zubarev M Russia Horticulture for Siberia Researcher Vice Chairman
[ FERFAEEYAZFT Biology _
5 AR % i) . Institute,Chinese Academy of iz 2 %
LU Rongsen M China Sci Professor Board member
cience
= O (R = REDRRID ST
6 \g//iﬁr{eerﬁg Sﬁﬁ ﬁ TrEdirf Eg’é%ﬁgﬁ%ﬁ;d%h Agricul= ﬁﬁ’ R Boarcijgmfmber
9 tural University Professor
7 =S 5 3 JKFIERK 1F#5) Dep.of Soil and  |&IEH< Deputy Director, 12 =
MO Mo M China |Water Conservation General Board member
YANG Baoru F Finland |University of Turku Dept. of Food Science Board member
57|
o ke BT % | BT e TEEHS | SR | m
Dalija Seglina F Latvia |Institute of Horticulture, Latvia and Biochemistry Board member
10 YNIBFIT - AKSHE T BH2H (P MZT Northern [RIZ2EFRIZE(E Deputy B =
Natalia Demidova F Russia |Research Institute of Forestry Director on Sciences | Board member
" =iEZ - TEEAET 2 FURRAETY |RIBRAETT DRI Seabuckthorn =B L=
Andrejs Bruvelis M Latvia |[Association of Latvia Head Board member
12 FaI/RISHR « SRR s mEX  |[EmFAFL Center for Food Re- & L 2=
Alphonsus Utioh M Canada [search and Development Senior Researcher | Board member
£ %74 « 5 Dorothee ko4 Germany|M5EIRAT e B %
13 Berger F = Christine Berger GmbH BREITE CEO | 5oard member
KRS R A B RS Manage— g%/ L
Sz t WP, BE
AR 2 23 ment Center for Seabuckthorn = _ _
14 LU Shunguang M China |Development, Ministry of Water Deputy Dlerrea?tor Gen Secretearrayl Gen
Resource
IKFIEB LR A BB Manage— A
15 B85 k4 2 ment Center for Seabuckthorn & K szj,? ks‘ ei%?i
XIA Jingfang F China |Development, Ministry of Water Division Chief t P é |
Resource ary benera
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Since the establishment of ISA, 9 times of
International Seabuckthorn Conferences have
been successfully held in India, Germany, Canada,
Russia, China and Greece normally every two
years. In August 2023, at the ISA Board meeting
the 10th International Seabuckthorn Conference
was decided tobe held in 2025 in China.

On November 1, 2022, H.E. ZHU Chenggqing, Vice
Minister of Water Resources of China, pointed out
when investigating the International Seabuckthorn
Association that international seabuckthorn
cooperation is very important. As one of the four
international organizations managed by the Ministry
of Water Resources, the ISA has carried out a
series of international cooperation and exchange
services, and played a great role as an international
platform by sharing seabuckthorn story of China.
Entering a new stage, we must strengthen our
confidence, and firmly believe that seabuckthorn,
initiated by H.E. Madam QIAN Zhengying, former
Vice Chairman of CPPCC, must have a glory future.
In order to strengthen international cooperation on
seabuckthorn, we should be focus on enhancing
mutual lexpert exchange and learning from other
countries.

6-2. Major events of seabuckthornin China

(1) In July of 2023, Madam Zhu Chenggqing, Vice
Minister of Water Resources, sent her letter of high
appreciation to the achievement of International
Seabuckthorn Association.

(2) In May of 2023, the 9th International
Seabuckthorn Association Conference was held in
Thessaloniki, Greece. More than 100 participants

EfRlmR=BE LK, EREEHE. &
 IIEXR. BFH. REMBREINED T
O EMF—RHNERFAKRSE., 2023F 8 B
EEDRE, FTREEEFRIBRNSASET
2025 FEFEET .

2022 F£11 B 1 B, KAZRIEMI<KIEBEH
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EFRD BRI (EKFEE RN EFRER
Z—, FR—FIERIREIERRRWSS, B
WRRHEF CHPERWSET KFRE, REFRET
EfrFalER . #AMR, —EE2REEL,

HIERE EFEFOIRPRSE W RBT H! Eif
—ZIeEREPRE(E, AESEMERER
RinfaERIEM £, HHREPERISmI.

IEEI, ERIRSPEREINELEE, RS “—
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(1) AEELIAEFLBICERNTEERA
FXRTFIeTRAGEATER ‘=1t F
BRESTIEZRERS EREEHAEH,
2023 F 7 B, EfRSBRIDZEIKFIEBRIES
BIEMR2IXT “FiHCEREDRERRSETE
ShER R BHRE, BT HMSHNRIBE.

(2) 2023 &5 B 22—26 H, H %
# 1t £ (International Seabuckthorn
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from 16 countries attended this conference,
organized by HIPPOPHAE HELLAS S.A. G.P.)
and University of Thessaly. More than 30 Chinese
researches were present at the conference.

(3) In May of 2023, Annual Board Meeting of
International Seabuckthorn Association was held in
Thessaloniki, Greece. It was decided to organize
the 10th International Seabuckthorn Association
Conference in China in 2025.

(4) In January of 2023, Development Plan of 2023-
2025 for International Seabuckthorn Association
was issued by the Secretariat of ISA.

(5) In September 2023, the Annual Conference
of the International Seabuckthorn Association
(China) Enterprise Committee and the National
Seabuckthorn Workshop was successfully held in
Xinjiang. More than 200 national-wide participants
joined the conference.

(6)In April of 2023, Inner Mongolian Operating
Center for Seabuckthorn Intellectual Property was
initiated and hosted by Inner Mongolia Yuhangren
High-tech Industry Co. Ltd.
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(7) In December of 2023, two seabuckthorn good
varieties namely Zayouhong and Zayouhuang
selected by researchers from Datong Nursery of
Qinghai province, got superb variety certificates
issued by Qinghai Provincial Bureau for Forestry
and Grassland.

(8) In February of 2023, 2,000 Chinese
seabuckthorn (Hippophae rhamnoides ssp.
sinensis) seeds flying with Shenzhou-14 spacecraft
were turned back to Inner Mongolia Yuhangren
High-tech Industry Co. Ltd for further experiments.

(9) With 57,000,000 Yuan of central governmental
budget and organized by Management Center
for Seabuckthorn Development, Ministry of Water
Resources, 324,000 mu equal to 21,600 ha of
seabuckthorn stands were planted in 4 counties of
Erdos, Inner Mongolia.

(10) The project with title of “Introduction Trail
Research and Breeding of Third generation
Russian Variety” organized by Management Center
for Seabuckthorn Development, Ministry of Water
Resources received the Grade Il Prize of 2023
Science and Technology Prize, issued by Chinese
Society for Soil and Water Conservation.

(11) In 2023, International Seabuckthorn
Association issued and implemented five new
technical standards, namely Code for evaluation
of eco-economic seabuckthorn cultivars, Standard
for evaluation of fresh eating type seabuckthorn
cultivars, Technical regulation of seabuckthorn
softwood cutting in alpineplateau regions, Technical
regulations for cultivation and management of
seabuckthorn plantations, and Standard for raw
materials of seabuckthorn leaf.

(7) 2023512 B 22 H, A5 BEKEEM
AR EEIEFRAY UL A0 “ZiE” 2
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7. Published papers on seabuckthorn in 2023 in
China

In 2023, 264 scientific papers related to
seabuckthorn were published as in Appendix (data
source: https://www.cnki.net/), covering several
topics of seabuckthorn resources and utilization.

Appendix : Scientific articles/papers/thesis on
seabuchthorn published 2023 in China

1. SHI Hui, YAN Wenwen; YIN Dai-ho, et al,
Changes of physiological indexes and expression
patterns of aquaporin genes of seabuckthorn
in China under salt stress [J]. Journal of Fujian
Agricultural Sciences, 2023,38(12):1414-1419.

2. LI Xiguang, LI Xiaoting, WANG Lei, et al,
Analysis on fruit quality and nutrient composition
of seabuckthorn from Xinjiang based on spatial
differences [J], Transactions of the Chinese Society
of Agricultural Engineering, 2023,39(23):268-275.

3. WANG Ruike, WEN Ting, XU weixian, et
al, Comparison of soil physical and chemical
properties under different ecological restoration
methods in Loess Plateau of northern Shaanxi [J],
Northwest Hydropower, 2023, (06): 7-11+17.

4. WANG Yueling, XU Hao; AN Yu, et al, Study
on the fractal characteristics of soil particle size
distribution and nutrient relationship under typical
artificial forest in the Loess region of southern
Ningxia [J], Northern Horticulture, 2023, (24): 81-
88.
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Seabuckthorn Development of France in 2023

2023 ZEDHEZRIRE

This article traces the evolution of sea buckthorn in
France and growing adoption in various sectors.

Sea buckthorn, or Hippophae rhamnoides, even
if still quite confidential, has gained undeniable
popularity due to its many health properties. Also
known as "thorny willow" or "Siberian pineapple",
it is a plant with multiple virtues, native to Eurasia
and spontaneously present in France. The plant
has gained more popularity in recent decades ,
because of its many ecological, economic and
nutritional benefits.

Both Hippophae rhamnoides rhamnoides
and Hippophae rhamnoides sub fluviatilis are
spontaneously present in France. For the first
one, it's area of repartition goes from south of
region, Bretagne to region, Picardie in the North, to
Belgium, and so on, where it grows in sand dunes
and sea sides. The largest population we have
observed, of Hippophae rhamnoides rhamnoides,
for now, is located in Baie de Somme region
Picardie in the North. (cf Photo)

As Hippophae sub fluviatilis, argousier des
fleuves in French, it will be found spontaneously
in mountainous areas such as the Alps, where
a few orchards can be found.Here are the latest
observations about our experimental sea buckthorn
orchard. This plant that is, both resilient and
prodigious, and whose fruits are gaining popularity,
for their nutritional and medicinal virtues.
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| am delighted to announce that our test orchard is
doing good. Most of he shrubs, have shown good
overall health , are robust and vigorous, and have
crossed the seasons with remarkable resilience.
Even if as for all orchards, some plants did not
survive transplantation.

In spring, flowering was abundant, and will be
followed by generous fruiting, testifying to the
flourishing health of our plants. The berries are
currently ripening and promise a harvest rich in
essential nutrients and antioxidant properties.

Sea buckthorn was tested in France mainly in
the 1950s and 1960s, for the purpose of soil
stabilization and reforestation. Its ability to adapt
to poor soil conditions and resist erosion made it
an ideal candidate to combat land degradation,
especially in mountainous and coastal regions.

It first became known for its ecological properties.
As a nitrogen-fixing plant, it enriches the soil
and promotes biodiversity. ( cf photo of SBT in
educational orchard in Ares, Region Gironde )
Planting initiatives have been carried out in various
regions of France, including the Alps and the
Atlantic coast, to prevent erosion and rehabilitate
degraded soils.

BREXMMES, HINLEREXRNEL .
REHEARZRKEBRRARYE, @180, @
FEN MR, BMESTRBRRERR, BL
BB ERETES MR,
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ZEEZETE 20 L 50 FHF0 60 FAXTDRR
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EN S LIRS AR TVRIRARE I (EEL R
Bpia T HR(CRIIRA R RIZE , 552 LKA
IEHX .

eROREETSEMER .. FA—MESRE
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Agronomy Bulletin: Sea Buckthorn in
Our Experimental Orchard

RFERR: BANKLE RE bR

Introduction

4
ik

Sea buckthorn, or Hippophae rhamnoides, is
an increasingly popular plant for its exceptional
properties and diverse uses, ranging from medicine
to food. As a passionate horticulturist, | am glad to
share the latest news about our experimental sea
buckthorn orchard. While the results on the ground
are encouraging, it is regrettable that there have
been no major recent developments in cultivation
or research on this plant.

Observations on Growth

yD#R, $T X Hippophae rhamnoides, FEH
SRR EZS R B RIS TR m skt
W, FEA—EBRBHBNENEZR, HRS
KERRPERNIRPRENRNES. &
ALHIRVLER S NG EE, BESAERNE, &

kMK

&

X FEYIRIFMES AR D ERBEISERX
E% o

BRI

Sea buckthorn, known for its ability to thrive in
poor and well-drained soils, has fully met our
expectations. Robust root systems contribute to the
improvement of soil structure and the prevention of
erosion, thus offering significant ecological benefits.
However, despite these successes, the lack of
innovations and new cultivation methods remains
worrying.

Health and vigour of the Orchard

IRIATE R B FIHPK RIFRI TR AT A I
HZ, TEHERNNEEE., 2E@RREH
T ELEEWMPLILEMR, NMmHREZH
EEME. AT, RERSTIXEMT, Bk
Z CUFRFOSAIMIETS XA NI

RERIRRME

Our sea buckthorn orchard is doing well. The
plants, mostly introduced 5 years ago, and each
year, show an excellent adaptation to local
conditions. Growth is vigourous, with green and
healthy leaves and abundant flowering. Fruits, rich
in vitamin C, antioxidants and essential fatty acids,
continue to impress with their quality.

We have observed significant resilience to common
pests and diseases, a major asset for future crops.
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However, despite this apparent success on the
ground, | must unfortunately note that there have
been few major developments in the cultivation or
research on sea buckthorn. Cultivation techniques
remain unchanged, and scientific advances specific
to the improvement of this species have remained
limited.

We continue to use the same cultural practices,
based on empirical experience and traditional
knowledge, without significant innovations or recent
technological breakthroughs. This lack of progress
is regrettable, especially since sea buckthorn
has enormous potential, both agronomically and
economically.

Its ability to adapt to various soils and climates,
as well as its benefits for human health, should
encourage increased investment in research
and development. Unfortunately, the attention
of researchers and institutions is still too often
focused on other cultures considered more priority
or lucrative.

In conclusion, our sea buckthorn orchard prospers
and continues to demonstrate the tremendous
capabilities of this exceptional plant. Let's hope
that the next few years will see a renewed interest
in this promising culture and that together we will
be able to push the boundaries of our knowledge
and know-how in the cultivation of Hippophae
rhamnoides.

Our sea buckthorn orchard is healthy and continues
to demonstrate the incredible potential of this
plant. However, to maximise the agricultural and
ecological benefits of sea buckthorn, a renewal
of research efforts is essential. The opportunities
offered by sea buckthorn deserve increased
attention from the scientific community and
horticulturists. In the meantime, we continue our
work with passion, convinced that the future of this
culture still promises beautiful discoveries.

XRRFIPRIERR. 2AM, RETESCH
BSTRHEMMKDD, BROIUERIBIEL, £
WRRAIMERIR S EJ LR BESEARE .
RIERARRIFAR, $XHZF L RAIRF
FRABAAR

B FERETEREMESRINRIBRL
i, RBEACIERIAATAREE, X
RZHEABERS AER, F3IRHTORE
REFEZF LEBERRIED .

EENSMIENSIERIED, LRITAZERE
FRAVZEAL , N RHIB NI FAA AR R A FHIZ
R ARFTERSER DA FRIEE K
INARER KBS EEF AERITSE

B2, HMNPMEENARE, FHRERTX
MUSERBEMIRNEXRE D . FEEETRAILE
8, MIFLXSXM ARSI ERXEBH
HEMESIRA R RIMIES mRIFIRME B
RRIAKE

BRSO RE DR, FHERERXMEY
HEXED. AT, ATERAREMLEDR
BRIV FNES S, DREFFRAFTIIE,
DIREHANSESRZERNEZERETE
ZRE SRR, ISR ELHITEBIL T,
BEERRDAZTEEZFIIRI,
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To fully exploit its potential and promote its
development on a larger scale, it is imperative
that the scientific community and agricultural
professionals engage more in research and
innovation around sea buckthorn. Let's hope that
the next few years will see a renewed interest in
this promising culture and that together we will
be able to push the boundaries of our knowledge
and know-how in the cultivation of Hippophae
rhamnoides.

| invite researchers and agricultural professionals
to join forces to explore new avenues in sea
buckthorn culture. Together, we can overcome the
current challenges and make this plant a pillar of
modern horticulture.

AT RDIZREE  (EHEERMRAARE,
RZEFRIRIZ AW AN RBINE SIS S50
rels. FEERTRIILEE, AT
LIS XM BRI RAI A EIS XBH L EIHERIF
MNELBRMELENAIRMEERANEE.

BEBBHARARMRLEW A THERZTIDER
SALRIFMERS - T VR LA R se IR RIATBE AR
(EXFEY R AW EZ RIS

(hZENERZ: AE#E English— Chinese translated by LU Zhichao )
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SBT ochard /photo#1
BRE1: PRRE

SBT orchard /photo #2
- BR2: PHRRE
-
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SBT wild sort / Breizh, France/photo #3
B K 3: {IFi%E Breizh B &b i 2 RY

sbt wild sort/photo #4
BR4: BFAEDBRER
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SBT wild form / photo #5
BF5: FFEDRER

SBT variety test, orange energie / Habego SBT/ photo #6
BBH 6 & FIK I orange energie / Habego SBT
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Annual report of Germany in 2023

General situation when growing Seabuckthorn

2023 FEEVHAREERS

Weather conditions and climate changes in 2023 had
less impact on seabuckthorn cultivation compared to
previous years. In 2023, the acreage in Germany was
stable compared to the years before. At the same time,
we had to contend with significant influences from
climatic changes in the conditions in the plantations.
From the 2018th and 2019th we had to live with a
significant lower amounts of precipitation on the one
hand and up to 15% more hours of sunshine on
the other. Winter were warmer than in years before.
Sometimes we didn't have periods with frost. Resulting
from this environmental situation the plant systems of
SBT were subject to considerable stress. As a result
we have considerable lost of plant exceeding the usual
amount of less the 5% in plantations what is under
normal conditions the average. The dying seabuckthorn
populations occur not only in plantations, but also in wild
populations on the coast. It is observed in different areas
in Germany but mostly in the north- eastern part near the
coastline of Baltic coast. On the other hand, there are
also regions where no losses are observed. The effect
is subject of scientific joint projects that are still going
on and has been prolonged until end 2024. Results will
be presented within the report 2024. Consultation with
Polish Growers and scientists (Prof. Stanislaw Pluta,
Mr Trzonkowski) shows that it seems to be a local
problem and not belonging to other areas along Baltic
sea. This dying of SBT plants cannot be explained by
conditions of the location or the varieties. It seems to be
a combination of different reasons. The Hergo variety is
particularly affected, whereas the Leikora variety is less
affected. This is the same as we already reported years
ago. In the discussion about reasons we see different
possible reasons:
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S5a0/L58L, 2023 FRRSEHNSET
IS RRFMIER IR /N, 2023 5, EEN
MEER SRV FELURIFRE . SIE,
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MIEZE TR BB AN BT EMEREF, B
EIEGBNEFEMEF, X—UREEREE
ENFEtXK, BEEAFIKZNEEFRY
JtE8. HS—HHE, e —LHKEEUWREIR
K. MR ZFHEIMBMNEM, XLIN
BREHITH, HELKE 2024 FK. AR
ERBE 2024 FHIREF M. I E TR
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Trzonkowski 554 ) , XUFE—1BERE
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genetical age of plants

diseases (viral as well as bacterial)

dry climate (water stress)

warm winter — sometimes no frost during wintertime
missing dormancy resulting from missing frost

non optimal management of plantation in compared
to time before

Mostly all results indicates that plant diseases seems
not to be the reason. No special bactera or viruses
have be found until now. However, there are also
inland plantations, i.e. not near the Baltic Sea, where
such observations can be made. Detailed observation
showed that plantations were partly irrigated, but partly
operated without and there was no direct correlation.
So a direct correlation to the water supply cannot be
determined directly. As a consequence we lost one
complete plantation of about 50 ha with more than 80%
died plants.

The observation of faded berries (already mentioned in
the past) was observed only in small percentage of the
total plantes plantations area. The fact that the berries
on the sunny side show clear traces of fading of color is
in our explanation also a result of higher light radiation.

In winter 2022/2023 as well as in the year before we
had periods with frost. We observe actually in 2024 a
reducing mortality of SBT plants. In summary, it can be
stated that the phenomenon of dying sea buckthorn
populations cannot be reduced to a single influencing
factor. A joined project of several institutes focus on
several strategies to locate the reason. Microbiological,
genetical, technological are included. We are waiting for
results in end of 2024.

IORRIBIRAIRIE IS

wmE (HESHRNAEE)

FESE (KB )

R, BREXEE

T E=TESHRVAIRERRK
SLARIEEL, BREMARIFMEEEIE
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Research work

The main research focus was on horticulture.
As described above, an attempt was made to
determine the causes of the death of Seabuckthorn
plants. Beside this the question of plant diseases
took an essential role. In two projects the infestation
with bacteria and possibly viruses was taken into
account. Final results are still not available. There
is also no correlation to the known problems
(Verticillium).

In processing technology, research work focuses on
the used of waste and by-products in the production
of Seabuckthorn juice. One actual question is the
use of leaves for tea production. It is not finally
decided weather this is to be registered as a novel
food or not. Data situation is difficult.

The use of pomace for extraction of valuable
substances is still of interest. There are different
directions of research. For example, the
development of tea or the utilization of extracts
from leaves should be a possible option. The novel
food legislation in EC in this case seems to be
one main hindering circumstance as a possibly
resulting approval procedure is time and money
consuming. Such procedures are usually not
affordable for small businesses. That is a certain
barrier. In the case of tea, the problem is simple, as
it is now recognized that Seabuckthorn already has
been used in the past to make tea. There are also
enough sources showing use in human nutrition
in other non-EC countries. Extracts from leaves,
expeller of seed processing of seabuckthorn are,
however, a little more difficult to classify.

Medical studies on the effects of Seabuckthorn
products, extracts and other products that can be
produced on the basis of Seabuckthorn have only
been carried out to a limited extent.

PAGE 92

KTFHARMELE

FENARELARDPHREZ RS . WA,
BINSEHEPHENITHERR. BRItz
G, EMREENRBEXEE, £ IE
o, FEERETHRMTERIRS SR, Bal
EEERENER, XS5EMNRR (HER
Verticillium ) igBXEX.

ENIHEARLE, AR FEREDITINT
SRR R AR mAIRIAB . — 1 SERRAYIE
A LR EF I TR . BRifvE
MEUELRRZ, HNERERERERTE
M — TR

ERLRREBRENENENIRDBAZR—
BBRER, XEERERHRSE. 40,
BEFFRZFM, SMPRIHEIRBAS, N
ZR—MA Rt EXMERT, KRER
MREmMLEUFE— T EENES, FAEM
HEREFRIBFENEMNEE, NEIRRES
TIEAERY, XENBRRIERS. BERmS,
DRMEFHRE—L, HAMEAMBAIRE, HE
EVPREEEFAERFIRT . EEMIFREAE
Ezx, hBEEBRRHKRRBIMEALE
FNF. PR, IDDERAFIN AN R EZEAD
A95 SRAD LR AR E

Bel, LUDREZRT AR SEMEF DR
ma IRBWIMEMES iR TRE 15



ERDRERES (2023 6% ) mE

Last year, further studies were carried out on the
in-vitro propagation of seabuckthorn. The aim
was to achieve virus-free production of plants.
Plants of the Hergo and Leikora varieties were
successfully propagated, rooted and released into
the wild. The starting material was branch buds
(root myrist cemes are not suitable due to the germ
contamination, leaf tips produce plants of both
sexes). We expect the first berries in 2024 in order
to continue analytical work.

/ Situation in cultivation

The of harvested Seabuckthorn has to be divided
divided into wild stocks and plantations. The wild
stocks are mainly found on the coasts of the North
Sea and the Baltic Sea (on the coast line and on
the islands.. They cover around 100-200 ha. The
population along the coasts of North Sea has not
been influenced by the problems with mortality.
Other the situation along the Baltic Sea coastline.
Of course, large amounts of only thinly planted
areas must be taken into account.

Since these stocks are used, among other things,
to stabilize the dunes on the coast,they are subject
to special protection. Not all of these areas can be
harvested. Thus the use of cutting technology is
only possible to a very limited extent. Plantation
facilities are currently around 800 ha in Germany.
The areas are slowly but steadily increasing. Due
to the problems with the death of Seabuckthorn
plants in the last year the number of newly planted
fields has been somewhat reduced. Farmers are
insure weather to plant or not. The annual increase
should be in the order of 50-100 ha in 2023. A lot of
planting material was needed to reforest damaged
plantations. It should be noted that in principle
there is no statistical recording of the plantations
planted with Seabuckthorn. Such areas are only
recorded when farmers access public subsidies. As
a result, it is not possible to make a final statement
about how much area is actually built on with
Seabuckthorn.
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Use of Seabuckthorn

U

The processing capacities have grown further and
doubled compared to 2018. Actually there is an
imbalance between selling juice and selling oil when
there is an excess of oil. Such fluctuations are not
new to us and usually changes shortly. About 40%
of the processed quantities of Seabuckthorn come
from Germany, the rest of the amount is purchased
internationally. The main supplier countries are
Romania, Hungary, the Czech Republic and the
Baltic states. In addition, purchases are made from
Asian countries, for example Mongolia. There is
actually no import of berries or juice directly from
Russia. But nevertheless we observed imports over
third countries.

There is practically no processing that uses only
one component. As a rule, both the juice and the
oil are primarily obtained. The remaining pomace is
processed to a large extent and the seeds obtained
are used for oil production. There are applications
for the recycling of the shells or the press residues
from the extraction of seed oil. However, these are
only estimated for around a third of the biomass.
The remaining residues are usually used to
generate energy, i.e. sold to appropriate companies
for the production of bio-gas.

Activity of the German Seabuckthorn Association
Our organization held various events in 2023. This
also included very interesting lecture conferences
dealing with Seabuckthorn as well as other wild
plants. Greece conference as one of the highlights.
We held special events for farmers to get the latest
information. (as in many other areas of the world
many growers does not speak foreign languages
and we need to bring the news to them)

In addition, excursions were carried out. Some of
our members have organized events themselves,
including celebrations with high publicity and the
like.
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/| Summary

Overall, the development in the area of
Seabuckthorn is steady and points in one direction
of an increase in production and consumption.
In our estimation, the development speed is in
a normal range. There is no excessive growth
associated with the risk of loss. The aim is to
develop the product Seabuckthorn and all of its
derivatives in a stable manner. Compared to other
fruits, Seabuckthorn will remain a niche product
here in the future. Even if it might be interesting at
first glance to develop it into a mass-produced item,
from the producers' point of view it is much more
interesting, because it is more profitable, to produce
niche products. Such products are rewarded
with high prices in the market and are therefore
economically interesting for both growers and
processors. Seabuckthorn also plays an important
role in Germany for agricultural businesses in what
is known as the “sideline” . So these are crops that
are not grown as the main task of agriculture. Some
of these plantations are also operated by people
who have completely different commissions in
their main occupation. Nevertheless, the quantities
produced on these areas are considerable.
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Participant to ISA2023 in Greece
7#5h5 I1SA 2023 ISR E
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Research and Development on Seabuckthorn of India in 2023

2023 FEPEL R R ST KL

1.Application of seabuckthorn against
periodontitis

Research findings and Technologies

EN B 7D RRAF 5 AR AN A

1. OBREF B3R RN A

By Dr. Susmitha Santosh, Department of
Periodontics, College of Dental Sciences,
Davangere — 577 004, Karnataka, India
(E—mail: susmithasantosh@gmail.com)

The aim of present study was to evaluate the effect
of seabuckthorn (H. rhamnoides spp. turkestanica)
(SBT) on clinical parameters (plaque index [PI],
gingival bleeding index [GBI], pocket depth, clinical
attachment level [CAL]) in periodontitis patients,
evaluate the effect of SBT on microbiological
parameters, i.e., anaerobic culture for Aa levels
before and after nonsurgical therapy in chronic
periodontitis patients and compare the efficacy
of SBT as an adjunct to nonsurgical therapy and
nonsurgical therapy alone on Aa. A total of 24
patients were randomly allocated to control group
(12 patients) that underwent scaling and root
planing (SRP alone) and test group (12 patients)
that underwent SRP along with intrasulcular SBT
thixotropic solution delivery as local drug delivery
(SRP + SBT). Clinical and microbial parameters
are assessed at baseline and after 1 month. SBT
berries were obtained from Spiti Valley, Himachal
Pradesh. An extract was prepared from these
berries.

fE #&: Susmitha Santosh & +, ZF &
¥ Ik F B & ¥ K, Davangere — 577
004, *ME= M, EDE ( BB F Hp 4:
susmithasantosh@gmail.com)
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Fig. 1. (a) Local drug delivery of seabuckthorn thixotropic solution, (b) periodontal pack placement.
B 1. (a) WERMETRREEBLZ , (b) FEEER

Fig. 2: Translucent colony of Aggregatibacter actinomycetemcomitans in TSBV agar medium.

2 TSBV s EFHEMAERENE

( Aggregatibacter actinomycetemcomitans, Aa ) BJ3iERE %

Screening of patients was done, and 30 patients
were selected. The chosen subjects were randomly
allocated to control group (Group 1) and test group
(Group 2). Each group contained 15 subjects.
Subgingival plaque samples were collected from
all the subjects using a universal curette, followed
by which the clinical parameters were recorded.
Collected subgingival plaque samples were
subjected to anaerobic culture to find the number of
colonies of Aa. Subjects that showed no growth of
Aa were excluded from the study. All the subjects
from both the groups then underwent ultrasonic
SRP, after which Group 2 (test group) underwent
placement of the thixotropic solution of SBT berry in
the region of the deepest pocket (Fig. 1) following
which periodontal pack was placed. Every patient
(Group 1 and Group 2) was given oral hygiene
instructions. The subjects in Group 2 were recalled
after 1 week for pack removal.

All the subgingival plaque samples were carefully
collected from the base of the pocket using a
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sterile curette. These samples were immediately
transferred to transport media (reduced transport
fluid [RTF). These samples in the transport media
were first vortexed and then diluted in RTF 1:10
proportion and inoculated in the blood agar with
hemin and Vitamin K (enriched medium) and tryptic
soya agar with vancomycin and bacitracin (TSBV)
(selective medium) [Fig. 2]. Following which it was
incubated in CO2 jar for 48-72°C. After completion
of incubation, the plates were removed, the colony
characters of the required organism were noted,
and the colony count was done for quantification.

A total of 30 patients in the age group of 25-45
years were selected initially, out of which 15 were
in the control group and 15 in the test group. Six
patients were removed from the study as there was
no growth of Aa at baseline sample of subgingival
plaque. Hence, a total of 24 patients were taken for
the study. 12 subjects were allocated randomly in
each group. It shows the intragroup comparison of
microbial parameters, i.e., the colony forming units
(CFUs) of Aa; there was a significant decrease
in the CFU in both the groups during follow-
up. However, the test group shows statistically
significant reduction compared to the control group.
There is statistically significant improvement in all
the clinical parameters recorded (i.e., PI, GBI, PPD,
and CAL) in both the groups from baseline to 1
month (P > 0.05). However, the improvement in Pl
and GBI was similar in both the groups. However,
PPD and CAL improvement was statistically more
significant in Group 2 than in Group 1 (P < 0.05).
On follow-up at 1 month, a marked reduction in the
clinical parameters (PI, GBI, PPD, and CAL) in both
the groups was observed. However, on comparing
the two groups, test group showed slightly higher
reduction in the clinical parameters and significantly
higher reduction in the microbial parameter
(CFU count of Aa); this could be attributed to the
antibacterial and antioxidant activity of SBT.

(dRzH& [RTF]) . BEBzRERE
PR LR ARTER, AFLL 1:10 BILLHIFERE
£ RTF 7, AEMESEMARMEER
K WMIFRE (EEEFE) IS8 IaER
MFER (TSBV) RIREARBAZIRE (&
EMEFE) B [E 2], AFE 48-72° C
By CO2 Il E . B 5TmfE, BNHIEFAIL,
ICRITBEMRIEZSE, FHTEZTH
LUHITEN

R T 30 BEFMRE 25-45 ZZ2[ERIE
&, Hh 15 BETXERAH, 16 FEF A,
ATELSR T TERFEATRE Aa £K,
EIt 6 ZBEWRAFEHARZI. FHIt, =
HEE 24 2REHTHAR. SHMETDE
12 2%iE . EEx I MEDSHIEAREL
B, B) Aa RIEFEZAERL (CFU); R
HA[E, MER CFU BHEETE. A, 5
XERAMELL, MIXHERHATF EEEN
Y. NEZE 1 B, MAICRAIFREIR
R&# (BD PI. GBI. PPD #1 CAL) 138
FiF LRENE (P > 0.05) . A, &
BRY PI 70 GBI RIERM .. A, 5 2 48
89 PPD #1 CAL MEBEREFRITZ LELE 1
HEEZE (P <0.05). &1 1AL,
EMNIRKRSE (Pl. GBI, PPD %1 CAL)
HEZREME. A, tKRWAR, WiXEN
IRk SHFREERS, MEYSH (Aa RY
CFU it ) REEEEZE, XYEHET
SBT RIEFIMEMIEE
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Based on the above findings, seabuckthorn
can be successfully used as an adjunct to treat
periodontitis patients as it improves both clinical
parameters such as PPD, CAL, and reduction in
microbial load of Aa, considerably better than SRP
alone.

EREFERRE, DA RINBIERT FEK
BENWEEGY, RAETLINE PPD.
CAL FlmkS#, Firid> Aa BIMEN R,
MRIBEMTRIRER SRP.

4 4
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Bhat, G Kishore 2022. Se
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2.Valorization of seabuckthorn seed protein to
hydrolysates

2. WA R KEYIRSERIF

By Dr. Z. S. Khan, Islamic University of
Science and Technology, Srinagar, J&K,
India (Email: zoya.khan@islamicuniversity.
edu.in)

Increasing concerns about nutritional deficiency,
food security, and sustainability have emphasized
work on exploring alternative and sustainable
sources of protein. In this study, an initiative to
extract and utilize protein concentrates, and
hydrolysates from seabuckthorn seed, otherwise
a waste material, is undertaken. The effect of
hydrolysis using various enzymes namely pepsin
(pH2.0 and 37°C), trypsin (pH7.0 and 37°C), and
protamex (pH 7.0 and 50°C), for different time
durations, namely, 30, 60, 90, and 120min, on the
structural and functional properties of sea buckthorn
seed protein concentrate (SSPC), was elucidated.
The emulsifying activity index and solubility of
pepsin-hydrolysed SSPC increased significantly
and were higher than those of trypsin and protamex
hydrolysed SSPC samples. A Fourier transformation
infrared study revealed that the enzyme hydrolysis
treatment reduced the peak intensity in amide |, II,
and lll bands. A significant change was found in the
B-sheet, B-turn and random coiling of the secondary
structure of SSPC protein by enzymatic hydrolysis.
The particle size ranged from 295.8 to 440, 388
to 713.6, 399 to 890 nm for pepsin, trypsin, and
protamex, respectively. The microstructure of
pepsin-treated samples showed a more porous and
loose structure than native, trypsin and protamex.
Antioxidant activity increased significantly for all
the samples with enzyme treatments carried out
for different periods. The results indicate that

fE&: Z. S. Khan 8%, ENERFIABINEE
R RART =R AZE
( B F B f: zoya.khan@
islamicuniversity.edu.in )

HTFNEFRRZ. RETEAIRFEMERNE
HERIEM, AMNEMERREZZLOTEE
ZNEHRKERE. EARHARS, BIOIEFM
WA (BERAEFY) PRRIAFNBER
[RIRGEDFIXED . AR T ERARBDE (B
BEMAE (pH 2.0, 37° C). EEAEE
(pH 7.0, 37° C)#lProtamex(pH 7.0,
50 ° C) ) EARATEE (30. 60. 90 FA
120 min 7KL RRAF R RIRGEY( SSPC)
SEMINEEFENEIn. ERER, B&RH
EE7KAERY SSPC NALWEHIEHIARESR
Z1Em, B FRERLF Protamex K&
B9 SSPC # F. BEM TR I KIEHAR
RHA, BEKMRALIRFEM T BRI A0 1
NIEEE. BRKXKBEENZTT SSPCEH
BATREEFN p-FE. B-HAMEN
SHEE. N KNDBIR: BEEEEKE
FERA 295.8 = 440 nm, BEEAESKEBRE
a9 388 & 713.6 nm, Protamex 7KE2#E
A3 399 FE 890 nm., BEERELEAME
REMENERELRAER. BEEEET
Protamex &t I2 4+ fR 8 2 FLANIABIAY 51D o

b IEMF MEARR BN AN EEEE
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the protein-rich hydrolysates could create new BN, £R2EXE, SEEHENKEY ST
opportunities for the development of effective B2 FFE ZHE RE TS h IS B AR I B

techno-functional additives for use in a wide range R e
of food formulations. A BIEF A= o

Source: Z. S. Khan, N. S. Sodhi, S. Fayaz, R. A. Bakshi, R. A Siddiqgi, B. N. Dar, H. N. Mishra and B.Dhillon 2023. Valorization of
seabuckthorn seed protein to hydrolysates: Impact on morphological, structural, functional, and antioxidant properties. JSFA
Reports 3 (5): 222-232.
FRIFJE : Z S. Khan, N. S. Sodhi, S. Fayaz, R. A. Bakshi, R. A Siddiqi, B. N. Dar, H. N. Mishra and B.Dhillon 2023. Valorization of
seabuckthorn seed protein to hydrolysates: Impact on morphological, structural, functional, and antioxidant properties. JSFA
Reports 3 (5): 222-232.
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3.Seabuckthorn for the synthesis of copper

nanoparticles for use in cancer treatment

3. BRAT SEGRACRRLF LA T EAE ST

By Dr. Pooja Dadhwal, Department of
Biosciences, School of Liberal Arts and
Sciences, Mody University of Science and
Technology, Lakshmangarh, Rajasthan

Green synthesis of nanoparticles has drawn huge
attention in the last decade due to their eco-friendly,
biocompatible nature. Phyto-assisted synthesis of
metallic nanoparticles is widespread in the field
of nanomedicine, especially for antimicrobial and
anticancer activity. Here in the present research
work, investigators have used the stem extract of
the Himalayan plant Hippophae rhamnoides L, for
the synthesis of copper nanoparticles (CuNPs).
The synthesized of CuNPs were analyzed by using
sophisticated instruments, i.e., Fourier transform
infrared spectroscopy (FTIR), UV-Vis spectroscopy,
X-ray diffraction (XRD), high-performance liquid
chromatography (HPLC), and scanning electron
microscope (SEM). The size of the synthesized
CuNPs was varying from 38 nm to 94 nm which
were mainly spherical in shape. Further, the
potential of the synthesized CuNPs was evaluated
as an anticancer agent on the Hela cell lines,
by performing an MTT assay. In the MTT assay,
a concentration-dependent activity of CuNPs
demonstrated the lower cell viability at 100 pg/mL
and IC50 value at 48 pg/mL of HelLa cancer cell
lines.

In addition to this, apoptosis activity was evaluated
by reactive oxygen species (ROS), DAPI
(4',6-diamidino-2-phenylindole) staining, Annexin
V, and Propidium iodide (PI) staining, wherein

8% Pooja Dadhwal {1, E@RHE A
YEZRENMRZER, HERAFBRA A S
7R

HTFRESRMXKNTFEERRNEDES
, a3 EXT+EREZXE. EVEHE
BAKRFHEMRENKEZNEZ M
F, TEREREMEEMESE. £
R, HRRARGERTEDR XD
( Hippophae rhamnoides L.) AIZ 12
YIRE R IRAKKLF (CuNPs ) . Bid{EF
EEMNTRIHINE (FTIR) & -aI0
FeFE (UV-Vis) « X 44788 (XRD) «

B REEIE (HPLC) fIAFBFEME
(SEM) &5t 7 & CuNPs., &
CuNPs K/ E 38 99KE 94 4ok (8], £
B2,

Lesh, R ARELE MTT i3 E T S EY
CuNPs {ERTUERINT Hela iR RAYE
EMTTiRIeF, CuNPs FIMHIREKIE
&M, £100 po/mL BIHABEERRR,
Hela MR ERM IC50 B 48 ug/mL,
tesh, BiEMSE (ROS) . DAPI(4" ,6-
“HRE -2-FKEBIIR) £E. Annexin V
L RIE (Pl) 21T CuNPs B4
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the maximum ROS production was at a dose of ATEME, EFE100 pg/mLF =M

100 pg per mL of CuNPs with a higher intensity of CuNPs £ F=4 M ROS 28X, BE
green fluorescence. In both DAPI and PI staining,

maximum nuclear condensation was observed with BRKBERS. £ DAPIF PIREXLT

100 pg/mL of CuNPs against HeLa cell lines. B, BX Hela BB R, 7£100 pg/mL A9
CuNPs £ TURIFAREENMBZ
BEEE o

Source: Pooja Dadhwal, Harish Kumar Dhingra, Vinay Dwived|, Saud Alarifi, Haresh Kalasariya, Virendra Kumar Yadav and Ashish
Patel. Hippophae rhamnoides L. (seabuckthorn) mediated green synthesis of copper nanoparticles and their application in
anticancer activity. Front. Mol. Biosci., 24 August 2023

Sec. Molecular Diagnostics and Therapeutics

Volume 10 - 2023 | https://doi.org/10.3389/fmolb.2023.1246728.

HERIFE - Pooja Dadhwal, Harish Kumar Dhingra, Vinay Dwivedi, Saud Alarifi, Haresh Kalasariya, Virendra Kumar Yadav and
Ashish Patel. Hippophae rhamnoides L. (seabuckthorn) mediated green synthesis of copper nanoparticles and their application
in anticancer activity. Front. Mol. Biosci., 24 August 2023

Sec. Molecular Diagnostics and Therapeutics

Volume 10 - 2023 | https://doi.org/10.3389/fmolb.2023.1246728.
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4 Bioactive compounds in seabuckthorn byproducts 4. /LRI SR FREYEEAL S

By Dr. Arti Ghabru, Department of Basic
Sciences, College of Horticulture and
Forestry, Neri, Hamirpur, Himachal Pradesh,
India

Seabuckthorn (Hippophae rhamnoides L.) has
recently gained interest for its nutritional and
medicinal values. Fruits and leaves are considered
to be good source of large number of bioactive
substances such as vitamins, trace elements,
amino acids, p-carotene, zeaxanthin, lycopene,
flavonoids, folic acid, fatty acid, tannic acid etc.
Chemoprofiling (Total phenols, total flavonoids,
vitamin C, vitamin E, lycopene and B-carotene
contents) of various seabuckthorn byproducts has
been done and it was found that among all the
seabuckthorn byproducts, leaf extract contained
significantly highest amounts of total phenols
(332.49+7.45 mg/g), total flavonoids (271.56+5.41
mg/g), vitamin C (399.49+4.90 mg/100g) and
lycopene content (8.50+2.92 mg/100g). The
proximate analysis of nutritive contents of
Seabuckthorn byproduct was determined. The
ash content which is an index of mineral contents,
ranged from 1.3 to 4%. The moisture content was
significantly highest in seedcake. The crude protein
contents ranged from 13.89 to 23% and recorded
highest in leaves (22.09%) and seedcake (23%).
Ether and crude fibre contents were recorded
highest in pomace with seeds. High concentrations
of sodium (Na) were present, ranging from 40
to 160 mg/g. Among all the byproducts; leaves
contained high concentration of all the minerals
estimated.

Seabuckthorn byproducts were screened for the
presence of antioxidant potential for inhibiting the
different in vitro free radicals. The inhibition of the

fF&: Arti Ghabru 8L, ENESS{E/RIE
IEK/RER Neri EZ S FBrEMEHFR

> #k ( Hippophae rhamnoides L.) HEE
FMGAMEMEZ XK E. DRRAIRZFM
FHINARKEEEEMRORITF KR,

WEER. HMETR. a8, p-fAZ MK,
FTKER. FENLER. BEENET. HER.

FERER . BRRE . NEMIPBREIFRET T
HZERD 2T ( DEE. SEEEE. #4EKC.
HAERE. BEMLAEN p-AZ MREE) -

EREE, EREYBREIFRP, HHER
MEEEERaNESmmE (332.49+7.45
mg/g) . BEEZE (271.56£5.41 mg/g) .
H#A R C (399.49+4.90 mg/100g ) FiEE
maEE= (8.50+£2.92 mg/100g) . &
XL REIFmIERR D HIT 7LD,
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free radicals i.e. ABTS, DPPH, superoxide, hydroxyl
and nitric oxide radicals by all the byproducts was
found in concentration dependent manner. The
IC50 values for different radicals were determined
and from the IC50 values, it was observed that
among the seabuckthorn byproducts, leaves had
lowest IC50 value for all the free radicals and was
better scavenger of these radicals. The reducing
power of the extracts was also in dose dependent
manner. The leaves showed better reducing power
ability as compared to other extracts.

Xy ABTS. DPPH. B&M##. REMN—=
R ERENNTIEREIREXRKME, B
SNEARRBBEER ICS0E, RILRRE
FmH, A ERER IC50 BRIR,

EREEBEFHBERERKREN. ZRY
EREEN B 2R BMRBIE, HRBEREM
TREZRI L B RUIE R AL

Source: Arti Ghabru, C Varshneya, Neerja Rana, Geeta VVerma and Shivani Chauhan, 2023. Assessment of bioactive constituents
present in seabuckthorn byproducts and their in vitro antioxidant potential. Pharma Innovation Journal 12(6): 227-235.

& B ¥ JE : Arti Ghabru, C Varshneya, Neerja Rana, Geeta Verma and Shivani Chauhan, 2023. Assessment of bioactive
constituents present in seabuckthorn byproducts and their in vitro antioxidant potential. Pharma Innovation Journal 12(6): 227-235.
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5. Growth and biochemical evaluation of 5. RER — B Sy BR A S TS

seabuckthorn stands in Lahaul-Spiti district

By Dr. Ashok Singh, CSIR-Institute of
Himalayan Bioresource Technology,
Palampur (Email: ashoksingh@ihbt.res.in)

The growth of seven years conserved stands of
Hippophae salicifolia D. at two different locations
viz. Tandi (3044 masl) and Ribling (3440 masl) in
Lahaul Valley were compared. The lower altitude
of Tandi stand showed higher growth in terms
of plant standing volume (1112.5 cm3/plant) as
compared to the Ribling stand. In general, the Tandi
stand recorded with plant height varies from 44 -
336 cm, and circumference of 14-17 cm. Similarly,
the Ribling stand recorded plant height varies
from 208-236 cm, and circumference of 17-27 cm.
Management practices and climate have shown a
considerable effect on the growth and development
of the Hippophae salicifolia.

The collected samples were quantified for
the polyphenols, B-carotene, Tocopherol, and
L-Ascorbic acid. Active contents of fruits like
Isoquercetin (mg/g), Rutin (mg/g), Gallic acid (mg/
g), EGCG (mg/g), B-carotene (mg/g), Tocopherol
(mg/g), L-Ascorbic acid (mg/g) were analyzed.
Identification and quantification of molecules in
seed oil (%) of the metabolites like Methyl myristate,
Methyl pentadecanoate, Methyl palmitoleate,
Methyl palmitate, Methyl linoleate, Methyl oleate,
Methyl sterate were also analyzed.

{E&: Ashok Singh &1, EDEMRE/RE
SRR RS FT
( EBFM@B4: ashoksingh@ihbt.res.in )
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MREDITTWEHRTNZSE. B-HE
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6. Seabuckthorn-based functional beverage
for protection against intestinal inflammation

6. ETFORRAITIREE LR BT TR ImIESE

By Gargi Dey, School of Biotechnology,
KIT University, Bhubaneswar—24, Orrisa
(E mail: drgargi.dey@gmail.com)

The aim of the current study was to develop
probiotic-fortified, sea buckthorn-based functional
beverage that would effectively eliminate or
render protection against intestinal inflammation.
The effects of malt supplemented sea buckthorn
juice (SBT+M), on the protective and in vivo anti-
inflammatory effect of Lacticaseibacillus rhamnosus
GG (LR) against intestinal inflammation using
the trinitrobenzene sulfonic acid (TNBS) induced
colitis models were investigated in zebrafish (Danio
rerio).Fishes were fed with the standard fish pellets
coated with the experimental beverages twice
a day for 30 days. Intra rectal administration of
170mM of TNBS was conducted to develop TNBS-
induced colitis. The zebra fishes were sacrificed
and intestinal tissues were stored for further
assessment.

Administration of the test beverages attenuated
several effects of TNBS-induced colitis, including
disrupted intestinal barrier integrity, impaired
tissue anti-oxidant status and expression of
colitis associated pro-inflammatory markers. The
results reveal that SBT+M+LR had a significant
protective effect against mucosal damage, as
demonstrated by a reduction in histopathological
score. SBT+M+LR exhibited remarkable anti-
oxidant properties by increasing the activity of the
CAT, SOD, GPx, and GSH enzymes, which were
impaired due to TNBS administration. SBT+M+LR
treatment substantially prevented toll-like receptor
(TLR)-2, TLR-4, and TLR-5 expression in the colon.
Inflammatory mediators (NF-kB, TNF-a, IL-13, IL-
6, IL-8, CCL20, MPO and MMP9) as well as anti-

PAGE 170
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Xt 2= & & Lacticaseibacillus rhamnosus
GG (LR) A=mWEEXHEE (TNBS) &
SNERX TS a R RPN ERIPAERTS
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BITIEINETF TNBS T 5= iR ELES
CAT. SOD. GPx#1 GSH /A, &I
HT BENREMMERE . L, SBT+M+LR
AT EENH TSR TLR-2. TLR-4#0
TLR-5g9%&IA,



ERDRERES (2023 6% ) mE

inflammatory cytokine (IL-10) were measured in
colonic tissue.

Administration of the test beverage resulted in
a decrease of NF-kB, TNF-a, IL-1f, IL-6, IL-8,
CCL20, MPO and MMP9 and an increase of I1L-10
expression. The protective impact of SBT+M+LR
confirms that SBT phenolics play a supporting
role in improving the immunomodulatory activities
of LR in vivo. These findings providesinsight
into the mechanisms involved in modulating
inflammatory cytokines by synergistic probiotic-
phenolic combinations vs individual components
in the treatment of experimental colitis. In addition,
the current study emphasizes the importance
of SBT+M as a carrier matrix for LR in order to
retain and enhance its functional potential against
experimentally induced colitis.

Future research efforts should be focused on
designing tailored and technologically possible non-
dairy products that target specific diseases along
with meeting market needs.

WET AR FRREKNE(NF-
kB TNF-o( IL=-1B . IL-6. IL-8.
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7. Biochemical evaluation of seabuckthorn
oil and its efficacy against wound healing

7. DRRHRIE T R ERH B O S RITI

“/By Dr. Inder Pal Singh (Professor), National
Institute of Pharmaceutical Education &
Research (NIPER) - Sector 67, S. A. S.
Nagar 160062, Punjab (Email: ipsingh@
niper.ac.in)

fE&: Inder Pal Singh =+ ( #%#& ),
ERGFHESHRM (NIPER) , B
= S.A.S. Nagar ( B8 F #B {4: ipsingh@
niper.ac.in)

This research presents a comprehensive
investigation into seabuckthorn (SBT) fruit oil.
Initially, a quantitative nuclear magnetic resonance
(gNMR) method was developed for the quantitative
analysis of triacylglycerols (TAGs) within SBT oil.
Subsequently, NMR was employed to determine the
fatty acyl composition of TAGs, complemented by
gas chromatography-mass spectrometry (GC-MS)
and Fourier-transform infrared (FTIR) spectroscopy.
Commercial SBT oil samples were analyzed,
revealing discrepancies between labelled content
and actual composition. Concurrently, we evaluated
the efficacy and safety of topical nanoemulsion-
loaded cream and gel formulations of SBT fruit oil
for wound healing. These formulations exhibited
remarkable wound healing potential, with significant
wound contraction. Importantly, they demonstrated
a favourable acute dermal toxicity profile, indicating
their safety for therapeutic applications.

In conclusion, this study highlights the importance
of employing a multifaceted analytical approach
for SBT oil assessment. Moreover, the topical
formulations of SBT fruit oil showed promise in
wound healing with no adverse effects, reinforcing
their safety and effectiveness.

KRR DR (SBT ) Rt T T =MEAIE
B, 8%, AR T —MEER#ELIR(gNMR)
%, ATV REmP=BtEHR (TAGs ) 9%
0. e, F558eE - RE (GC-
MS) FEBEM I EIE (FTIR) , 8
I NMR#ET TAGs RPSRRBEE AR . B8
B RHFERNDT, KRIERRE
PDEXLRRD ZEFEER. B, 1T
s 7 45K ZL 3 B AR RY 32D ok SR FH 1 7B A0 5 AR B
BERBSNARIGOREGHRRZEM,
XERSERHEZENGOREGED, AR
HOKERE. BEEEMNE, SNERAER
RS MR RS M, RIPEERTNA
PR EM

REMS, AARBRETRASHOITEIE
XSO RCHEITIFEANER M, A, PR
MBI L AEMORERREI T RIFAIN
REXARKRMN, #—SZIERTHEZE2MHM
B
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8. Assessment of microsatellite markers to
evaluate the genetic diversity in seabuckthorn

8. AR EtMCIHEDRASEE ST

By Prof. P.C. Sharma, University School
of Biotechnology, Guru Gobind Singh
Indraprastha University, New Delhi, Sector
16C, Dwarka, New Delhi—110078

Our laboratory started efforts to development and
assessment of microsatellite markers along with
different morphological characters to evaluate the
genetic diversity in 226 collections of seabuckthorn
plants representing different ecological sites
prevailing in different terrestrial areas including
the Union Territory of Ladakh, Lahaul and Spiti
regions of Himachal Pradesh, Garhwal and
Kumaon regions of Uttarakhand and Tawang region
of Arunachal Pradesh. Microsatellite markers
were developed using different approaches,
including screening of random genomic libraries,
microsatellite enriched genomic libraries, and
screening of an inhouse developed transcriptome
assembly in H. rhamnoides. A repertoire of 16
microsatellite markers was employed in this study
for screening 226 seabuckthorn collections. The
size distribution of amplicons varied from 110-490
bp, indicating significant diversity in microsatellite
allele polymorphism. To study the relevant
evolutionary relationships between collections
reflecting various geographic locations, various
statistical analyses were conductedto document
PIC, He: Expected Heterozygosity, Nei's Diversity,
FIS: Wright's Fixation Index, and I: Shannon's
Informative Index. UPGMA-based Dendrogram
was prepared that displayed grouping of collections
in different clusters. Additionally, to understand
the population structure of the wild seabuckthorn,
we also used the STRUCTURE software tool.
Microsatellite markers were found to be very
efficient for comparing the variation at genetic
levels as compared to the morphological marker in
the current collections.

£&: P.C. Sharma #i%, #iEELEX
EEERIERRETEAZEY R ARFR,
ERERE16C X, HY 110078

BN EFIR T FRMIFEHEERC
I, BSEFRENESEE, LUITME 226
HRIDRIEYMREE SN, XEEMART
FRIESXE, SEALAREKBME. =5
E/RIBAIRLS/RFOA IR MBX . AL PTIR B HB
MIME/RMEREEX, LR EHIERDB
(i HEBEREBX) XEEX. B2
tricEBESMEEFAN, BEEIERE
HETRIE. EEMEENERHEERELIR
I B BRI IR RAB R HITIHIL . EAH
R, EA7T 16 M EFRICX 226 M
MUERSHITTIHRE. T EBFYHRND
T 110-490 bp zi8), RPHBEEFUE
HESHEBEZNZHE. ATHRRK
AEBEVENWERZBRIBEREMCIER,
1T T ST HITLACR PIC. He (HAE
FEE ) Nei ISHIE . FIS(BRFEEEE)
M (BREREH) . EF UPGMAKER
SRR T WEREREHRETRIDE . 5,

AT TEBREEDMAOBAE, TR ER
T STRUCTURE XMt T B, H5RERHE, M
P EFCHEEESFCEERIZEKFENE
SEIEEEN.
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This study will be extremely helpful for future
breeding and genomic biology research
programmes including other seabuckthorn species.
The findings are also useful for expression
identification of genes and functional genomics
investigations in seabuckthorn and related taxa
with the goal of selecting genetic markers for the
establishment of sex-specific and stress-tolerant
indicators.

9. Proteome analysis of Indian seabuckthorn to

understand physiological adaptations

KRG FARE D RIS FEE
BEMFARMEBRAER, HARE
ST ERFEEEMNNEERBZH
REBEENE, Bn2aERTHE
MR RIERIE ERYIEERIC .

9. B ERARES TTAEDE S RRAIEIBEN

By Prof. Renu Deswal, Department of
Botany, University of Delhi, Delhi-=7, India
(Email: rdeswal@botany.du.ac.in)

Over the last one decade, Molecular Physiology
and Proteomics Laboratory are trying to analyse
and understand the stress modulatory pathways in
seabuckthorn using proteomics as a tool. Initially,
procedures were established to grow seedlings
under laboratory conditions. Cold/freeze modulated
proteome from seedlings was deciphered using
Gel and LCMS/MS based proteome analysis. The
proteo-map (2-D gels) of H. rhamnoides seedlings
secretome is available on world 2D-PAGE
repository (ExPASy Bioinformatics Resource
Portal). Th earlier studies to understand stress
tolerance were restricted to laboratory grown H.
rhamnoides seedlings. Therefore, currently we are
trying to understand the stress tolerance traits in
naturally growing seabuckthorn populations.

A custom-built Proteome database was developed
using label free (nano LCMS/MS) approach for
better annotation of proteins Nano LCMS/MS
analysis led to identification of 4870 proteins
clustered into 1035 protein groups indicating
differential abundance of metabolic, regulatory and
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stress responsive proteins in Trans-Himalayan and
Sikkim germplasm . Comparative gel-based and
gel-free shotgun proteomics approach to dissect
stress acclimation strategies in high-altitude Trans-
Himalayan (H. rhamnoides, H. tibetana) and lower
altitude adapted Sikkim (H.salicifolia) germplasm.
showed differential regulation of proteins associated
with metabolic processes, stress signalling, defense
responses, redox regulation, protein remodelling,
and secondary metabolite or fatty acid biosynthesis.
Validation of downstream metabolic signatures
also supported the proteomic plasticity suggesting
their probable involvement in differential stress
acclimation strategies.

These findings showed an interesting trade-off
between growth and stress tolerance in diverse
populations. High-altitude Trans-Himalayan
populations repress their growth and divert energy
resources in the direction of better stress responses
to survive extreme climatic conditions. In contrast,
Sikkim populations at lower elevations invest in
resource allocation or growth-promoting pathways
in response to milder stress conditions. To the best
of our knowledge, this is the first comprehensive
proteome analysis to examine the altitudinal
gradient associated stress acclimation strategies in
different naturally growing populations.

ET 4870 MERR, XLEHKEHS N 1035
NEARSAE, RPESSHRENBESHES
. BB N EARERNEARE
HFE. WREFGRIERKAY “ 858’
BEAREZFHZE, BRI B8REEDNHE
ik (H. rhamnoides, H. tibetana ) fi&
NFEiBERBE (H. salicifolia) #ES
BI N OIS M R R . XL AR RHESRET
2. MHESES. BiERE. S4FEFEE
. BEAREMURIRER B YR ISR
TYEREXNERRNESMERRE. TiF
RS 1 T ERREN T2 M,
RPN 5 BRIRHIE N 5REE

XL RIIE TR T ARMEZ EEERS N
ML ENEBNG. S8KNEEEN
HEFMEHIE T EMINER, BREERIRER
B 4F A MRS R LA R 3 R im SR SR . 4B EL
2T, RBkRGEMEFENYRIRFAI N
MM, BRRERAIMEHERANREZEF
BEAAMM, XEEXBEERREASTE
EAFRBBEARAERMEESEHERXN
RSN R EEFRIRI .
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10. Metabolomic characterization of
seabuckthorn populations

0. I ERFPEFRICIBEE AHAE

By Ms. Sugandh Singh, University School
of Biotechnology, Guru Gobind Singh
Indraprastha University, New Delhi, Sector
16C, Dwarka, New Delhi-110078

The growing demand of seabuckthorn berries and
morphological similarity of Hippophae species leads
to confusions, which might cause misidentification
of plants used in natural products. It is evident
from the literature on seabuckthorn metabolites
that different metabolites may undergo substantial
variation depending upon different environmental
factors such as temperature, altitude, latitude,
longitude and rainfall that may affect the sensory
quality of seabuckthorn products. Documentation
of metabolomic diversity prevailing at different
geographic locations is an important area of
research. Many reports on metabolomics are
available mainly from China, Finland, Canada and
Romania to identify the origin-specific best quality
of seabuckthorn using different chromatographic
techniques followed by a chemometric approach.
Various modern techniques have already been
exploited in routine analysis. However, most of
the techniques have been used to identify only
specific categories of metabolites and are time-
consuming. Untargeted spectroscopic approaches
like 1TH NMR and GC-MS have evolved as the most
relevant, adaptable, and reliable techniques for
characterizing complex volatile mixtures and some
non-volatile compounds in different plant species.
1H NMR, in particular, can capture all metabolites in
a single encounter and has been effectively applied
for plant fingerprinting, as well as identification,
authenticity, and quality assessment.

We have employed 1H NMR and GC-MS

approaches to characterise metabolomes of H.
rhamnoides and H. salicifolia collections from
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different geographical regions with varying
microclimatic parameters. Our study suggests
that GC-MS and NMR profiling offer crucial
phytochemical indicators for differentiating
seabuckthorn berries from various geographical
origins, as well as provide valuable information for
formulating effective seabuckthorn improvement
and conservation programmes through the
screening of potential genotypes beneficial for
farmers and industries.

11. Efficacy of seabuckthorn (Hippophae
salicifolia) in hypoxic micro-environment

rhamnoides ) FIHIATP%ER (H. salicifolia )
BERORIB AN 1T T R, AR, GC-MS
I NMR e iRt X BAVEM L 1B,
BFXSABMERRENDIRR, FhEd
N REI T EREEERE, FIEE
AL RARIP A R T ERER.

11. #0328k ( Hippophae salicifolia ) TEFRE,
HIAMEFROT R

By Dr. Rajkumar Tulsawani, Defence
Institute of Physiology and Allied Sciences,
Lucknow Road, Delhi-54 (Email:
rktulsawani@yahoo.com)

While residing in a stressful, high-altitude
environment, there is a performance loss that
needs to be addressed. Native to high altitudes,
Hippophae salicifolia exhibits a wide range of
medicinal properties. In the current investigation,
C2C12 cells, murine myoblast cultures, were
exposed to 0.5% O2 either in the presence or
absence of an aqueous extract of Hippophae
salicifolia (12.5, 25, 50, and 100 pg/ml). Cell
death, elevated reactive oxygen species (a stress
marker), increased lactate dehydrogenase (a cell
death indication), and TNF, NFkB, and IL6 (pro-
inflammatory markers) were all seen in the hypoxic
cells. In comparison to cells grown in hypoxia
without the extract, treatment of cells exposed
to hypoxia with the extract resulted in decreased
cell death. Furthermore, in C2C12 cells exposed
to hypoxia, extract administration prevented
the rise in reactive oxygen species, lactate
dehydrogenase,and pro-inflammatory markers
(IL6, TNF, NFkB).The restoration of myogenic
differentiation markers, MyoD and MyoG, by the
extract was able to prevent the dedifferentiation

{E&: Rajkumar Tulsawani &1, EfpE
IBSHEXRIZMRAT, B8 -54, Areikig( B
FHBFE: rktulsawani@yahoo.com )
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process of C2C12 after exposure to hypoxia. In the
hypoxic microenvironment, Hippophae salicifolia
aqueous extract has an impressive capacity to
prevent myogenic loss.

12. Ethnobotanical uses of seabuckthorn
in Trans-Himalayan region of Ladakh

EREEAEED . EREHKES, HIH
D%k Hippophae salicifolia 7KiZ2EWIEE &
AR5 LEANRIRAHIBE ST -

12. IR RDAT IS = SRt KA EIRIEZ iR

By Dr. Padma Gurmet, National Research
Institute for Sowa—-Rigpa, C.C.R.A.S,
Ministry of Health and FW, Govt. of India),
Leh-Ladakh 194101 (Email: drgurmet@
rediffmail.com)

“Tsir-mang” Seabuckthorn is one of the widely
used wild plant of Trans-Himalayan regions. Due
to isolation from major part of the world inhabitants
of Ladakh and other Trans-Himalayan regions
has been largely dependent on surrounding wild
plants for their basic commodities like vegetables,
food, fuel, fodder, medicine and ornamental flower
etc. Seabuckthorn being one of the dominant
plants of the region is well-known by the local
population for its multifarious uses. Hippophae
is known with various local names in different
areas like tSer-mang, tSer-Sa-Lu-Lu, Shib-
Shu-Lu-Lu and sTarbu followed by half a dozen
synonymous in classical Sowa-Rigpa (Amchi/
Tibetan) medical texts. The earliest reference
about medicinal uses of Hippophae species are
fund in Sowa-Rigpa classical texts, all the three
major species of Seabuckthron are mentioned in
the pharmacopoeia and formulary of Sowa-Rigpa,
i.e. Nam-star (Hippophae salicifolia), Bar-star
(Hippophae rhamnoides ssp. turkestanica) and Sa-
star (Hippophae tibetana). There are around two
hundred Hippophae based formulations in Sowa-
Rigpa use for wide range of diseases. Hippophae
is also one of the most popular fuel and fencing
source. It is also occasionally use for building roof
and other wooden appliances, children making
juice out of the barriers and animals enjoying
its leaves are some of the common scenario
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of this multifarious plant. Since last few years
seabuckthorn has been catching attention of
Scientist, Environmentalist, Foresters, NGO’s and
Industry, and it is seen as one of the most potential
plants of Ladakh and Trans-Himalayas. A proper
scientific research and validation in this field may
provide basis for development of many product and
effective drugs from seabuckthorn and it can largely
contribute for environmental protection too.

13. Propagation from softwood cuttings of
seabuckthorn

ZIREEMIRIELARIR. EFEX, DT
MZER. BMBFR. MILAR. IFBUFAR
TAREIKE, WM ARLAT S E SHD
X&EEBENENZ—. XIX—SgHTIES
BIRFFIAFAISGIIE, AJREP MR miNBE
MR FF R RHEN, FIFBEERKERHEIRE
RiF

13. IR RS EEE

By Department of Biology & Environ,mental
Sciences, CSK Himachal Pradesh
Agricultural University, Palampur 176062,
HP (Email: virendrasingh1961@yahoo.com)

The green shoot cuttings (with top 3-5 leaves) of 20
cm length (2-3 months old) were treated with water
for 24 hours and given quick dip in 500 ppm IBA.
Cuttings were planted in polyhouse (90% moisture
and 20-240C). Polyhouse with soil: FYM: sand
layers and used during June-September (Fig. 3)
which gave high rates of rootings.

EE: EMEMERZEER, CSK EBE/RIT
Rl kKZ, H=ZEI/R176062, =DE/RR
( EBFHRFE: virendrasingh1961@yahoo.
com)

1< 20 cm (2-3 B KRY) D BRI ES
(TRim#H 3-5 F ¥ ) FAKL&IE 24 /BT,
FRUEZA 500 ppm A9 IBA B &RF . AEE
RERMEERZERMGS (R 90% #1 20—
24° C) . KBRERLE: RXE: PEN
BEY, FMECBE BEEER (NE3) ,
XA LBRISRSHIERR .

Fig. 3: Mass propagation of seabuckthorn from softwood cuttings at CSK HPAU,
Research Station, Kukumseri, Lahaul
[ 3: CSKHPAU #5ih, FEEEEIEERRHRKAEDRBRIEFEE
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News and Products

14.Seabuckthorn in empowerment of women
in Himalayas

ENE bR B S5 7

14, PRREE DAL MR R

By Ms. Rigzin, The Khandoma, SHG, Mayar
valley, Lahaul, HP (Tel: 9459913563)

"This plant has a lot of medicinal significance.
Traditional healers have been using it for centuries
to treat ailments such as diabetes and blood
pressure," says 50 year old Rigzin, from the remote
valley of Miyar in the Lahaul region of district Lahaul
Spiti of state of Himachal Pradesh. Locally known
as ‘Charma’, seabuckthorn is abundant in the wild
and is a medicinal plant with high nutritional value.
They are also capable of fixing nitrogen, which
makes them an excellent conservation tool for
areas with depleted soils, helping improve the soll
quality to support the growth of other vegetation.
Seabuckthorn is also an important food. The
berries are used to make jams, juices, and pickles.
The dried leaves of the plant can be brewed for
tea. Rigzin hails from Tingret village in Miyar Valley,
and is fondly known as ‘Charma Auntie’ among the
villagers. Along with other women in her community,
she has been engaged in the traditional practice of
collecting and processing seabuckthorn for many
decades. Until recently, they used to do it on a
small scale for domestic use. In 2019, the SECURE
Himalaya initiative by the UN Development
Programme (UNDP), in partnership with the
Government of India and the Global Environment
Facility, reached out to Rigzin and community
members to support them in developing a business
model around seabuckthorn-based products.
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The initiative is working in high-altitude Himalayan
regions to conserve its rich biodiversity with
active participation from the local community. An
intervention was piloted where 15 women from
the region created a self-help group (SHG) named
‘Khandoma.” They were provided technological
support for the processing of the raw materials
and training in sustainable harvesting techniques,
primary and secondary processing, packaging,
and market linkage. “Processing the berries after
plucking them is a very laborious process. But,
with this new equipment we are now able to make
better products that fetch us more money,” says
Rigzin as she puts the berries in a solar drier.
This activity also contributes towards climate
action. The National Initiative on Seabuckthorn,
under the Green India Mission, a part of India’s
National Action Plan on Climate Change, seeks
to promote seabuckthorn as a priority species for
afforestation of degraded lands as well as ensuring
good health and poverty alleviation in the Indian
Himalayan region. Seabuckthorn nurseries are
being developed to restore fragile and degraded
areas of the Miyar Valley in collaboration with
government line departments, local communities,
and academic and research institutions. “There are
so many stakeholders working in silos. Through this
intervention, we connected technical institutions
such as the CSK Agriculture University, Palampuir,
with these women who were traditionally engaged
in the practice of seabuckthorn processing. The
Khandoma SHG, which is now also registered
under the National Rural Livelihood Mission,
was provided harvesting tools for the berries and
technical support for product development through
this intervention,” says Abhishek Kumar, Project
Consultant, SECURE Himalaya, who has been
working closely with the community to develop a
seabuckthorn value chain.

Market linkages have been established by the
Khandoma SHG through a brand called ‘Kang
La Basket,” under which various products such
as jams, teas, juice, and pulp concentrate are
packaged and sold. Demonstrating an effective

X—ENHHTFESESKRNE DR HEXFRP
FENEMSHENE, FRREHSBHXNS
5. MBRXSMER, 15 8kBizitt XM
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partnership between the government and
community, Kang La Basket initiative has been
nominated by the district administration for
recognition through the PM Award for Excellence
in Public Administration under the One District
One Product Category. Currently, the women of
Khandoma SHG are looking to expand the range of
products under Kang La Basket. UNDP is working
with government partners to building capacities to
create revolving funds and credit linkages for the
SHG through the National Rural Livelihood Mission.

Note: This story was originally published
by UNDP.

2, BY ‘“—E—R" XINLSEAHITEE
HAHITIAA . Bal, Khandoma SHG #9%
MEAIEESSKY E Kang La Basket A= &
SBEl. UNDP EESBUSEEkE—E, &8z
BEHLIEBRRSERE, HEENE
R,

&t RNEFIEYIE UNDP &%,

Source: https.//www.thegef.org/newsroom/feature-stories/picking - berries-protecting-mountains.
ZRIFEIE : https.//www.thegef.org/newsroom/feature-stories/picking-berries-protecting-mountains.
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15. Tag for Ladaki Seabuckthorn

15. AOATE O RRAHIIEARS

By Dr. T. Stobdan, Defence Institure of High
Altitude Research (DRDO), Leh, Ladakh,
(Email: ts_mbb@yahoo.com)

Ladakh’s Seabuckthorn fruit has got the
Geographical Indication (Gl) tag. The Geographical
Indication Registry, under the Ministry of Commerce
and Industry, has officially granted the Gl tag to the
Department of Industries & Commerce, Ladakh
and approved it as the Registered Proprietor
for ‘Ladakh Seabuckthorn’ in Class 31. This is
the fourth Gl Tag for Ladakh. Earlier, Ladakh
Pashmina, Apricot (Raktse Carpo species) and
Ladakhi wood carvings also received the Gl tags.
Seabuckthorn (Hippophae L) is a wonder plant
of Ladakh and named ‘Leh Berry’ produces small
orange or yellow coloured berries that are sour in
taste but rich in vitamins, especially Vitamin C. It
is a deciduous shrub in the family Elaeagnaceae.
Many Seabuckthorn products have nutritional and
medicinal value. It is naturally distributed over
11,500 hectares in the Ladakh region.

fE&: T. Stobdan 8+, EFSERWRF
(DRDO) , ks,
EBFHREE: ts_mbb@yahoo.com

ROATRIDRRER LIRS T HIBITRE (Gl ) 7%,
AT E T BRI RS AL ERE Gl iR
BYhArm T SEEs, HiEER “u
KT T8 N EHEMAEE. X2
LA TEIR BRI E MM IBIRERE, ItaT,
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16. Popularization of Biosash’s
seabuckthorn health products in India

16.Biosash 7EEDEHHES PRk m

By Mr. Arjun Khanna, MD, Biosash, Vatika
Mindscapes, Tower B, Ground Floor, Next
to Sarai Metro station, Mathura Road,
Faridabad, HR, India, (Email: ajikhanna999@
gmail.com, Tel+ 91-9999347167)

Biosash started its journey with Wild — better than
organic-Himalayan Seabuckthorn in 2004 and is the
largest manufacturing company of Seabuckthorn
products in India and perhaps the world with over
135 life changing seabuckthorn products today. It
has applied for a process innovation patent on a
special Seabuckthorn process of manufacture of
Seabuckthorn Juices developed through pioneering
research for targeting of lifestyle induced conditions
through Special Seabuckthorn Juices with herbal
extracts. Biosash has received immense success in
its seabuckthorn range of natural wellness juices,
herbal extracts in capsules, natural cosmetics,
and in food products all based on seabuckthorn
targeted to enhance healthy living. Biosash already
has products from Natural Juices, tea , toothpaste
and green tea, Supplement capsules , jam . sauces
to creams and oils for daily use and when anyone
uses any product once they do not wish to change
the product ever again.

Biosash’s pioneering ethos has led to worldwide
recognition through the development of over
50 FIRST IN THE WORLD products -Namely
Seabuckthorn Juices for lifestyle induced conditions
such as Type 2 Diabetes, Heart conditions, Ulcers,
poor Immunity, and for sportsmen and athletes and
women , CO, Oil extracts in Veg Capsules from the
Seabuckthorn Seed and the Seabuckthorn Berry,
Seabuckthorn Chawanprash or Chawan prash
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£ &: Arjun Khanna % 4, Biosash &
5 &2 & 18, Vatika Mindscapes, B [,

& B, i F Saraiith & 4 5, Mathura
Road, Faridabad, HR, EDEE, EBFHR4:
ajkhanna999@gmail.com, E1&E: +91-
9999347167

Biosash F 2004 SFH8 7 EL#R = mAYIH A
2k, ENEEZETREREREXRIDH G
FEAE], BriieftiEd 135 Mg EERD
Rremm. NEIEHRIE T XTSRS
ETZHEIFMERN, ZTZ B FeIEaImR
R T EDSNEEL B RFMHRILTRT,
FRIE TERIREW . Biosash TEEILTRZT
BARRET. RESRERY). XA GR
DUNEBRERTPEE TEXRKD, XYEF=miY
LUbRRAE, SHEREREEIE. Biosash
MEREEXART. X FE. &R 5%
RE. RE. AKE. HEEEHR, £/
RXLEFERRANBENEEBEIREMRE .

it

Biosash RYFF s 1RIEIT FF A& B1d 50 Fe Bk
BelFmae 7 2AY, 8EFNEELRR
BARSMW 2 BERE . VIR, %, RE
NEURIEHRFNZ RSP, WDERFFH0
YDRRERAY CO, HEE, %k Chawanprash
(BRekE ) , REEMPENLR. SHE
B, BB . Hm ( BEEERER )  PEROL.
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based on the goodness of Seabuckthorn, numerous
face care Cosmetics, body scrubs, Soaps, and oils
including rejuvenating massage oils, Seabuckthorn
Lipsticks, talcum powder with Seabuckthorn,
Toothpaste and food and hygiene products.

List awards/ fellowships/ recognition
received by Biosash

EBAES) . FEUREMIIEE~m.

Biosash 3X1SHYIEIRN / uEF / INIEFIZR:

1.International Seabuckthorn Association’s Special
Honour 2015 for Development of Seabuckthorn
products , on 7th Conference of International
Seabuckthorn Association, 24th Nov. 2015, at New
Delhi.

2.Participation and Felicitation during National
Conference of Seabuckthorn organized by Defence
Institute of High Altitude Research , Govt . Of India,
Leh during Sept 22-24 , 2017

3.Certificate of participation in International
Conference of Seabuckthorn in China in 2018

4 “National Award” of Seabuckthorn Association
of India’s For Outstanding Contribution to
Seabuckthorn Products development Oct 23 -24 |
2018 at Shimla , Presented by Hon’ble Governor of
Himachal Pradesh Acharya Devvrat.

5.Emerging Company Award during India
International Business Summit , New Delhi on 14th
June 2019.

6.Fecilitation by Hon’ble Minister for MSME Govt of
India Shri P.C. Sarangi during Emerging Company
Award during India International Business Summit ,
New Delhi on 14th June 2019.

7.Fecilitation by Hon’ble Ambassador for Gabon
during Emerging Company Award during India
International Business Summit , New Delhi on 14th
June 2019.

1. BRI SIE5IRER (2016 F) ,
Hf?&%ﬂi#nuﬁﬁﬁﬁﬁﬁj\ﬁk, nﬁ?i3:2015
F1MB 248, FLtEEMRIRINEARS, #
=R,

2. s EMRAEDNEZ SRS (2017
F9R22-24R0) BHEMWE55%E, HE
BT, FUi.

3. EfFitmR=25IEH, 2018 %, HFE.

4. "BRE’ , HEEDPRIDEME, REH
ELBRERARFPARE =B, 2018 F 10
B 23-24 H, Shimla, HESE/RMBEIDE
Acharya Devvrat & .

5. i rEX, 201946 B 14 HHNEE
EfrEsiE= L, HEE.

6. FB ED E B AT A /)N 12k 3B &6 +< Shri P.C.
Sarangi 9% &, E£2019%F 6 B 14 HHYED

EERESES L, #HifEE.

7. BINEAENES, £2019F6 814 H
HNENEEIRESIES £, FEE.
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8.“National Award” of Seabuckthorn Association of
India’s for National Entrepreneurship Excellence
for valuable contribution in commercialization and
manufacturing of Seabuckthorn health products in
India, at Delhi University on December 19th , 2019

9.Also received Organic Certifications for
Seabuckthorn harvested from International
Certification Agency — One Cert International in
2017, 2018, 2019, 2020

10.Nominated and Awarded ISHRD (Indian Society
of Horticultural Research and Development )
Awards — Gangotri Udyamita Puraskar -2021 and
2022.

11.Certificate of Participation :- International
conference on conservation, cultivation and
sustainable use of high altitude medicinal
and aromatic plants for the socio- economic
development, funded by National Medicinal Plants
Board (Ministry of AYUSH, Govt. of India) on 07 and
08 May 2022 at Rishikul, Haridwar, Uttarakhand
(India)

12.Best Nutrition Brand of the year — Women’s
Nutrition — Runner Up — Awarded by ASSOCHAM
INDIA ( Associated Chambers of Commerce and
Industry , India) in New Delhi , on 15th February
2023.

With an approximate turnover of Rs 600 Million
annually, Biosash is relentless in its efforts for
development of products and efforts to spread
awareness of benefits of seabuckthorn in India and
abroad.
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8. “ExX" , HENELRIpEMA, £EZH
EEDED R mE I AFIEFRIERE
IR SsaEt, 2019 F12 B19 8, EXF.,

9. EFRAMENIH One Cert International 5
RIBHIAILE, YERRIBHTLIAES BIFRETF 2017
&£ 2018 F. 2019 F£. 2020 &,

10.ISHRD (ENERZMRERENS ) & -
Gangotri Udyamita Puraskar — 2021 #0
2022 &,

M. Z25IH: BT eBRkEBNEE
EYIRRIF . RISHIRSER A, Ledits
ZFRE, BPHHERGAEYERS (B
FEBAT AYUSH &) , 202258 7-8 H,
Rishikul, IREE/R, SERRE (EIE) .

12. FEREEFmE - THER - TF, B
ASSOCHAM ENE (ENEIHEKES ) ik,
2023 2B 15 H, #HEE,

Biosash £\ Y5 6 (ZEDEFLL, REA
BB HFE=R, FROTFEONEREIMERE
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17.Seabuckthorn oil capsules from Patanjali
Yogpeeth, Haridwar

17. IeEEE/RIBENNR BN Boay D RR HAEE

Uttarkhand Patanjali Yogpeeth3 is a medical and
research institute, is a Rs. 4000 crores group in
Ayurveda. The Annual Report of International
Seabuckthorn Development For the Year of 2020
page no. 92 Patanjali Yogpeeth is making Haridwar
a popular spot to visit for Ayurvedic treatment
and medication. Established in 2006 by Yog
Guru Ramdeyv, Patanjali Yogpeeth is named after
Maharishi Patanjali who believed to be the inventor
of Yoga. Patanjali Yogpeeth is run by Patanjali Yog
Peeth Trust. Patanjali Yogpeeth performs several
activities and services like treating patients through
Ayurveda in hospital, laboratories, research centres
and other facilities. The company has launched
a series of seabuckthorn products including
seabuckthorn oil capsules (Fig. 4).

T BERIREAIMRENFENZRE—xKE
FHARNE, B—PEWANIZX 4000 1ZEIE
FECRENERSER . 2020 FERDRLRE
FIREE 92 TUREI, MHIENNFEMNZFPREEISE
E/RpEAT — P BEEEZ AT T ERAIR it
o DRIBANRIEMINZRBET 2006 FEHEMINAYD
ABRREESL, FhLIA IR EMeIn AR
SIE#IBIRBIIRIGE . 12 F BB I
MFEFEFRERIEE . REMNF B FE M
ZHENMMRSS, BT ER. SLRE. iR
POFREHITEDIRT . REHEHT—FRTY
W, SECRHRE (WE 4).

~ ™
Fig.4. Patanjali seabuckthorn oil capsules, Fig. 5. Cosmetics of Seabuck Ayurveda
Haridwar Pvt. Ltd., Delhi
4. IRIEINFDERMEC R, MER/R & 5. Seabuck Ayurveda Pvt. B4 1k S
BRAT, EE
i w
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18. Seabuckthorn creams and cosmetics from
Seabuck Ayurveda Pvt. Ltd., Delhi

18. €8 Seabuck Ayurveda Pvt. Ltd. A5
BREIMOIZTR

By Mr. Vishal Modi (Managing Director),
Seabuck Ayurveda Pvt. Ltd., Head Office
Address:— 87,1st Floor, Jamrudpur, Greater
Kailash Part—1,New Delhi—110048.

(Tel: M—9958656555)

Established at New Delhi, India, Seabuck Ayurveda
Pvt. Ltd. is named after the renowned herb. This
company is instrumental in processing, exporting
and supplying a qualitative array of Ayurvedic
Products. The core ingredient used in all the
offered formulations is seabuckthorn, a herb that
is being extensively demanded for medicinal and
curative purposes. Its miraculous properties have
been listed and certified by numerous laboratories
across the world. This herb is enriched with anti-
aging and rejuvenating properties, which makes the
skin supple, soft and smooth. In our product gamut,
we offer Papaya Facial Kit, Strawberry Facial Kit,
Chocolate Facial Kit, Skin Polisher Kit, Goldshine
Facial Kit, Instant Glow Kit, Ultra violet Filter Kit,
Hair Spa, Anti-Cellulite Kit, etc. The company also
has massive retail range of beauty products (Fig.
4), which includes: 1.) Hair Care 2.) Scrubs 3.)
Creams 4.) Gels 5.) Face Wash 6.) Packs 7.) Daily
Essential Kits 8.) Seabuckthorn Skin Creams 9.)
Mini Facial Kits 10.) Bleach Creams 11.) Natural
Soaps and Cleansers Backed by immense years
of excellence and innovation, the company is
constantly meeting the diverse requirements of
clients with the deliverance of optimum quality
beauty care products at the most affordable prices

(Fig. 5).
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fE&: VishalModi ( EE 2 R 2 ),
Seabuck Ayurveda Pvt. Ltd., = & ib
fit: 87, 1st Floor, Jamrudpur, Greater
Kailash Part—1, New Delhi—110048
(EBiE: M-9958656555 )

Seabuck Ayurveda Pvt. Ltd. (7 FENEFHE
B, REEMETEBNEL, 2 BN NTF
L. EOMENSRENEL™H. AR
HEE S PERIZOR D VR, XE—M
[TZRTHEAMETNELR , HETMRRFT
EFH RS HWIIRZLIRES EFHIAE, X
BEHEEMEEMEENEN, FERKTR.
g, ERMNFRREIIF, BIMREARE
FIEEN. BEEEIMPEEGS. 15 EED
PIEEM. RN EMN. SXEEMPEEN.
BRESRES. ZIMTREGS. LEPIE.
MBRENEHE, NETERENESM
ZERY (NE4) , 81F: 1. LKIPIE2. E
WE 3. M 4. 5 5. AmEh 6. mE 7. HE
PIREM 8. IPTRZEATE 9. KT EEPIFEEM
10. ZHE M. RARBMEEH . EESF
NS HFEIH, NERMBEEFNSHELE
K, URITENNSREARNESIFESR
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19. Synthite Pvt. Ltd., Kochi, Kerala

19.Synthite Pvt. Ltd., RI$R, ESRmHER

By Mr. Vishal, Synthite Industries Pvt. Ltd.,
Synthite Valley, Kolenchery, Kerala 682 311,
India. (Tel : +91-9387585075, 91-484~-
2834200, Email: info@synthite.com)

Established at New Delhi, India, Seabuck Ayurveda
Pvt. Ltd. is named after the renowned herb. This
company is instrumental in processing, exporting
and supplying a qualitative array of Ayurvedic
Products. The core ingredient used in all the
offered formulations is seabuckthorn, a herb that
is being extensively demanded for medicinal and
curative purposes. Its miraculous properties have
been listed and certified by numerous laboratories
across the world. This herb is enriched with anti-
aging and rejuvenating properties, which makes the
skin supple, soft and smooth. In our product gamut,
we offer Papaya Facial Kit, Strawberry Facial Kit,
Chocolate Facial Kit, Skin Polisher Kit, Goldshine
Facial Kit, Instant Glow Kit, Ultra violet Filter Kit,
Hair Spa, Anti-Cellulite Kit, etc. The company also
has massive retail range of beauty products (Fig.
4), which includes: 1.) Hair Care 2.) Scrubs 3.)
Creams 4.) Gels 5.) Face Wash 6.) Packs 7.) Daily
Essential Kits 8.) Seabuckthorn Skin Creams 9.)
Mini Facial Kits 10.) Bleach Creams 11.) Natural
Soaps and Cleansers Backed by immense years
of excellence and innovation, the company is
constantly meeting the diverse requirements of
clients with the deliverance of optimum quality
beauty care products at the most affordable prices

(Fig. 5).

£ #&: Vishal, Synthite Industries Puvt.
Ltd., Synthite Valley, Kolenchery,
Kerala 682 311, India ( B i&: +91-
9387585075, 91-484-2834200, H F
BB info@synthite.com )

Seabuck Ayurveda Pvt. Ltd. 7 FENEFRE
B, REEMETEBNEL ., LR REHNTF
T, HOFMMNSRENEL R, FTIEie
MR H PERIZOR D VR, XE2—M
[TZRTHEMEITNEL , HETRREYT
B RS WIIRZLINES EFHIAUE, X
BAZEEMREMBEENEY, FRKZR.
g, AR REIIF, RIMREARRE
IPIREEN . EEEEPIFEEMS. ISR OEED
PIREM. REIYEMS. SXEEMPEES.
BRESKEMS. KIMETREMS. LAIPE.
NMBREANEHSE, NETEBERENESMR
SERY (WE4) , 8iF: 1. LEIPE 2. E
WE 3. mE 4. 8K 5. xmih 6. mE 7. BHE
PIREM 8. PTRZERTE 9. KR EEMIFEEM
10. ZBE 1. RABEMEEH. EE2F
NEHFEIH, AETMBEEFNSHENE
K, eITENNMSRENRNESIFESR
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—_— Production of seabuckthorn oil

Synthite Pvt. Ltd4 is a Kochi, Kerela based
company, which is extracting seabuckthorn oil and
extract with CO, supercritical method. It supplies oil
to Indian industries and other countries.

R 7

Synthite Pvt. Ltd. 2—RZ FENERMRAIA
a], {#/ CO, IR E2BU B HFZE
EEEEREMEREROBRERF R .
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9. Country Report of Latvia
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Drafted by:

Andrejs Bruvelis

Head of Seabuckthorn Association of Latvia

Board Member of International Seabuckthorn Association
Email: andrejsbruvelis@gmail.com
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Country report of sea buckthorn development LATVIA, 2023
2023 £ fjt 4 0 30 TR IT A 4R

The year 2023 is associated with unprecedented
challenges in the economy of the Latvian sea
buckthorn branch. The total area of plantations
has slightly increased, reaching 1400 ha, although
the volume of the known and declared harvest
has not increased compared to the previous year,
remaining at the level of 800 t. To a certain extent,
this is due to the fact that the purchase prices of
fruits fell sharply.

The majority of sea buckthorn fruits grown in
Latvia are exported frozen to the countries of the
European Union, where the purchase prices of
frozen fruits and berries were significantly reduced
by their rapid influx from Ukrainian freezers due to
the destruction of the energy supply infrastructure.

Another major factor that limited the harvest is
the ravages of the sea buckthorn fly. Within the
tendency of the European Union's green policy,
when the range of available effective plant
protection products is continuously reduced,
the control of this serious pest becomes more
problematic every year. Under the influence of the
mentioned factors, this year the sea buckthorn crop
was not harvested at all in some plantations.

A significant trend in the establishment of new
gardens is that the variety ‘Mary’ is increasingly
becoming dominant, determined by its yield,
resistance to adverse growth factors and fruit
composition. Sea buckthorn varieties and hybrids
which are currently stored in the collection of
genetic resources of the Institute of Horticulture in
Latvia: ‘Lord’, ‘Marija (Mary)’, ‘Tatjana’, HR2-2-5,
HR3-1-4.

https://www.darzkopibasinstituts.lv/en/genetic-
resources

2023 F5HIBRAET D RRAE X RV S E Im BT
RERIPEREX . MERRDEREEEE,
AE 1400 2, RES E—51E, B0
ERIRAVI AL EIRBIBIN, BRIFE 800 MEAY7K
o F—EREL, XERTRIAEIMNE
KIETRE

HBRAETT FAERI R BR 2 IO R R SLE =2 IR O
FRRBEEZR, XEKRIMZRATRERMNE
MPRFERIBIR, RHKRIIKRN B R =K
EPRUERA, SR SRR,

PREUI RIS — N EEE RV FIERIEE
ERBEBERAGEST, SRIBRIBIUEY
RIFF RATGEEARMURR, XMfEE R
EHEFAREENREE. T DRERNFm
T, SHE-LEMERIRRRBUGRILIR,

gEysmMERN— I EEESE, ‘BBm W
Rk S E S, XEURTFHESE.
AR ERE R DRI . BERIME
FENBR 4L [ Z I R R E R R P A9 DRk
mAMFIZZME: “E£7 0 ‘BRI . ‘B
E#” . HR2-2-5. HR3-1-4, (WM
uh https://www.darzkopibasinstituts.lv/en/

genetic-resources )
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There are various sea buckthorn processing
companies in Latvia, incl. Small individual traders
and larger companies that grow and process
berries. In recent years, organic growers have been
developing and different products are offered to
consumers. Some of the main companies:

“BalticSeaberry” is the largest specialised sea
buckthorn berry producer in Baltics with more than
10 years of experience, becoming a producer of
high-quality sea buckthorn products — IQF and
dried berries, industrial puree and NFC juice.https://
balticseaberry.com/

SIA ZELT BIO has the largest garden of single
variety sea buckthorn in Latvia. They grow sea
buckthorn berries, the valuable content of which
allows us to produce products such as high-quality
sea buckthorn oil, juice, as well as various food and
beauty care products. https://www.zelt.bio/en

KROGZEME is a fully organic farm, which manages
more than 100 ha of agriculture areas in Latvia and
operates in cold store. Company do clean, optical
sorting and calibrating services for different berries,
incl. sea buckthorn. https://www.krogzeme.lIv/
frozen-berries/frozen-sea-buckthorns/

Projects on various topics related to sea buckthorn
have been started and continued in Latvian
scientific institutions. The most important projects
with national funding:

1. Developing of a waste less processing
technology of sea buckthorn berries
(ongoing, end 2024)

The goal of the project is to develop a technology
for processing sea buckthorn berries without
residue using a complex of innovative methods
that include enzymatic hydrolysis under controlled
conditions (using a universal double-wall vacuum
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“BalticSeaberry” RIRZRBHXREANE
PR EF", HE 10 2ENER, KA
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A EREFN NFC &Rit. https://balticseaberry.

com/

SIA ZELT BIO BB 5 KRB — T
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FEEAIREE L~ HBRENDENE. Rk
EMEMEIIZEAF M. https://www.zelt.bio/en

KROGZEME B—1T =& ENMAIKL, EIF
EHBRET 100 22K, FIzER
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krogzeme.lv/frozen—berries/frozen—sea—
buckthorns/
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mixer), separation technology for separating pulp
oil and sediment from juice (using a three- fraction
centrifuge) and juice treatment with Ultra high
temperature (UHT).

2. Using innovative methods for promotion of
productivity and berry quality of sea buckthorn
plantations (continued)

Two topics were considered and studied in this
project:

1) Possibilities of green manure treatments and use
effects on plants;

2) Possibilities of using a feeding attractant to
control Rhagoletis batava.

3. Biorefining processing of sea buckthorn
vegetative biomass using innovative technologies
and comprehensive analytical research to obtain
promising products with high added value for the
Latvian bioeconomy, including serotonin (ongoing)

The goal of the project: To offer a zero-residue
innovative technology that will ensure the use of the
entire unique set of biologically active compounds
of sea buckthorn vegetative biomass, in the form
of extracts, individual compounds (serotonin,
proanthocyanidins) and solid granular complexes,
they will be valuable for the national bioeconomy
and various segments of international markets.

4. Demonstration events.

The results of the projects are distributed to growers
by presenting them at various demonstration
events. Events are organized with the support
of the Latvian Rural Consultation and Education
Center. In 2023, interested parties were offered a
project "The use of microorganisms in ensuring the
balance of plant nutrients in organic sea buckthorn
cultivation" field demonstration.

HTHTEKE ([FRERNEETRESE ) .
M%i‘l‘qﬂ/ %%Bﬂfﬁﬁﬂﬁﬁ%ﬂ’]ﬁ Eﬁf (f&

2. RRRIFL ARSI BRAMERIRYE DK
REE (F2EmE )

RNIREZEFFIFR TR EA

1) RIBGIBRIRTREMANRIEMIRIERNER;
2) EREERIEIDRRERIBAIAIREM .

3. FIBEIF ARG E D ITARISDREFRE
PRI TEBIEIN T, LRSI RI AR AT &
Y EEsMINERNERISRIN~ R, &AM
5= (A )

ZIMBRBENE RH—FhZILBRIBIFTRA,
HBRDOREFEYM IR — BRSNS
WEEHEMAR MEEYN IEER JREE= )
MEGFEHRESMIFERAA, XELEY
X EREDEFNEFRHRAIIS N ULES
EZME

4. TSBIER]

XL BRI p RBIS S E N E P RTRES
MigE . SR ERRET RITE8FHE T+
DR NARM. 2023 F, @RKBIE
BRET— “EaVCBRMES BRMEY
WREMERTE ImERE
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Scientific publications

1. Impact of non-target insect accumulation in traps
on sea buckthorn fruit fly (Rhagoletis batava) trap
catches in sea buckthorn (Hippophae rhamnoides)
plantations. Acta Horticulturae, p. 345-350. https://
www.actahort.org/books/1378/1378_45.htm
DOI:10.17660/ActaHortic.2023.1378.45

2.Andersone, A.; Janceva, S.; Lauberte, L.;
Zaharova, N.; Chervenkov, M.; Jurkjane, V.;
Jashina, L.; Rieksts, G.; Telysheva, G. Granulated
Animal Feed and Fuel Based on Sea Buckthorn
Agro-Waste Biomass for Sustainable Berry
Production. Sustainability, 2023, 15, 11152. https://
doi.org/10.3390/su151411152

HZEENE | AR English- Chinese translated by LU Zhichao
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1. Jakobsone, Ed T te; Gailis, Janis;
Ozolina—Pole, Laura; Rancane, Regina
(2023) , R IFER R RAORREX DR
( Hippophae rhamnoides ) 18 [ 1 %
£ 18 ( Rhagoletis batava) BB i 35 & 89
g, B2 F#Hk, % 345-350 W, https://
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htmDOI:1017660/ EZ2Z4#, 2023.1378.45

2.AAndersone, A.; Janceva, S.; Lauberte,
L.; Zaharova, N.; Chervenkov, M.;
Jurkjane, V.; Jashina, L.; Rieksts, G;
Telysheva, G., EFaJ#FERREFRIDIR
RAVEF D EMRBRL NPT, TTHr
SRR, 2023%F, F£158, F 11152 T,
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Current situation in Lithuanian

Sea Buckthorn cultivation problems and trends

IR RFEIREES A RES

S Sea buckthorn in Lithuania

e Sea buckthorn has been grown in Lithuania since

¢ 1965. MZFEsEDRRITIER T 1965 &

e Cultivated by plantation method since 2005-2006
o PRRMPEREIRIRIS T 2005-2006 &

o Main varieties: 3k EFD

Maria (since 2010) — 10- 15 percent
Botanicheskaya - 20-25 percent
Botanicheskaya Lyubitelskaya - 20 percent
Trofimovskaya - 15-25 percent
Other varieties - 20-30 percent

EARBR
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Reasons for change

1.The growth of the area of sea buckthorn up to
3400 ha in 2018 was balanced by a relatively high
income and a relatively low requirement for plant

density, planted plant varieties and yield.

2.From 2019 the requirements for growers have
been greatly strengthened

2.1.the area maintenance control has been
strengthened

2.2.the minimum required yield is determined
2.3. not less than 1000 of seedlings per ha
3.In 2023, an area of 2300 ha was established. A

trend is being observed that an increase of 15-20
ha is expected in the next year.
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—_— Problems

1. Most of the plantations are planted with seedlings
of different varieties (a mixture of varieties),which
causes many problems for the current plantation
owners due to the different ripening times of the
berries, the different characteristics of the berries
obtained from different fields, etc.

2.There is no reliable way to protect yourself from
damage caused by sea buckthorn flies. In individual
years, the damage can reach as much as 70-80
percent from the total possible yield.

3. Climate changes: long-term droughts and severe
frosts during flowering have a direct impact on
crops and economic viability (Plant weakness,
diseases, low yield).

4. Treatment and processing: In Lithuania, there
are only 3 processors of industrial-level of sea
buckthorn berries, which have their own freezers,
berry cleaning and processing equipment.

5. Most of the sea buckthorn berries with
branches are bought directly from the field by
middlemen-traders who have freezing skills. As
a rule, they pay minimum prices to growers.

6. Instability in the berry buying market and
prices. There is a very slight difference in the
price of berries grown in organic orchards
and traditional orchards, although it is much
more difficult to get a good harvest in organic
orchards (the difference is only 10- 15 cents).

FIER R

1. REFFERIBM AR @M, SEGPRRRE

PRFHHAAR—E, ARMIEERYDRRL MR
B

2. 1R B ERSRRE TR . BLEF,
IIRERSRISIA 70-80% o

3. SiEZ M SEIKEITR. FeiiEx
8, BRI S (BRI E =55 mE.
1&/=)

4. RLINT: zME5ERE 3 RERDMRLS
R BN R ERIAME Y .

5. RZHP MR IRWE R R IFX AR FER
BEEE, hEn 2 2aER A RENTE .

6. REHEMHINBAIRE: REBIMME
ELIRISE, SESGMIERI TR SLARL,
EMEFAEE (R1E8£10-15%)
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J - Positive Trends

e Steady growth in demand for sea buckthorn
berries (sales in the domestic market increase
every year);

e Expanding recognition of sea buckthorn as a
product that is especially beneficial to human
health;

e Farmers'perception of sea buckthorn as a source
of additional income in the farm;

e Establishment of sea buckthorn plantations of
highly productive varieties;

e Development of technologies for harvesting and
processing sea buckthorn fruits.

- What are we doing

1. Installation of an irrigation systems: (more
stable harvest, stronger plants, bigger plants, less
diseases);

2. Renovation of old “mix varieties” plantations by
breeding seedlings of high productivity varieties.
The big problem is renewal inorganic farms.

3. Fighting with a sea buckthorn fly (traps, selection
of harvesting method, scientific research)

4.Marketing activities informing consumers about
the health and environmental benefits of sea
buckthorn (Internet, TV, Radio, exhibitions, tastings,
etc.)
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Country Report of Seabuckthorn Development in Poland in 2023

1. The national-wide seabuckthorn resources of
plantations and berry yield.

1.1. The total area of seabuckthorn resources up to
the year of 2023 including the natural stands and
the artificial plantations, and the increased areas in
the year of 2023.

The sea buckthorn (Hippophaé rhamnoides L) —
“Rokitnik zwyczajny” (in Polish) has been known
for long time, but it belongs to the rare (minor)
cultivated crop in our country. So, there is no official
statistic data and estimated acreage of commercial
plantation was about 120 ha in 2023. The natural
plantings are in city/town parks, National parks and
on the dunes of the Baltic Sea.

Sea buckthorn cultivation in Poland is developing
slowly, but systematically. Although no large new
plantations are being established, many people
grow sea buckthorn in their gardens.

1.2. The harvested and the estimated amounts of
total production of seabuckthorn berries in your
country in the year of 2023.

Sea buckthorn fruit production was approximately
400 metric tons harvested in 2023. The main barrier
to the growth of sea buckthorn production in Poland
is the lack of mechanized harvesting of these fruits.

1.3. A brief introduction of main seabuckthorn
plantations in your country.

In Poland, there has been increasing interest in
recent years in both the cultivation of sea buckthorn

2023 FEiF =R LIRS

— EEPRIFESER SRAMFIATIME.
TIWVEHFMER )  SERELDERRKE.
FEMERX (METR. MEE ) BENA.

11. BE 2023 FROVBRRRSER, S8FEX
AMFOANTIA, LAK 2023 SREINAER

7PFR( Hippophaé rhamnoides L )-“Rokitnik
zwyczajny” (iE=1E) BEEAAFH, (BT
BFR=NR ORE) HEEW. B, 28
BASIUTEE, 2023 F/ M EmEmREGITLY
B 120 N, BADMERT / HEBEARE.
RARMEZHEPE L,

R=RUDBMEAREE, BRRE. 2AR
BEMABRFMER, (BFS AEkE 2
B
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.
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and consumption of its fruit and preserves due to
their nutraceutical properties. Most plantations are
rather small (1-5 ha) managed according to organic
fruit production. The biggest plantation (over 40 ha)
belongs to Family Horticultural Farm located in the
North-east Poland).

Sea buckthorn, and especially its fruits, are
becoming more and more popular, which is largely
due to the promotional activities that we have been
carrying out for several years by scientists and
producers of these fruits and processors processing
Polish fruit.

2. The genetic resources of seabuckthorn in your
country

2.1 Introduction of natural seabuckthorn species
and subspecies of Hippophae.

The main and commonly known and used is
Hippophaé rhamnoides L.

2.2. Names of newly bred seabuckthorn varieties
and introduced cultivars from other countries
and their performance including morphological/
biochemical features.

No new cultivars released.

3. Enterprises and processing

3.1. In the year of 2023, the number of
seabuckthorn enterprises, the gross output and
the total value of seabuckthorn products in your
country.

There are only small processing plants of the sea
buckthorn fruits in Poland. It is difficult to provide
the gross output and the total value of seabuckthorn
products in our country.

3.2. A brief introduction of main enterprises and
their main products of seabuckthorn.
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Sea buckthorn fruits are used in:
1.Food processing - the most popular are juices/
nectars, soft drinks, jams, tea and dried fruits.

2.Pharmacy - functional products, supplements
and drugs, including oils from fruit flesh and seeds
(OMEGA).

3.Cosmetic - creams, lotions, shampoos and
lipsticks.

A small group of domestic fruit producers and
processors producing excellent products are
struggling with the uncontrolled import of sea
buckthorn fruit, especially ready-made juices, even
in barrels, the quality of which is very questionable,
which is often confirmed by consumers.

Polish producers and processors are not
competitive compared to imported products,
especially from the East, where sea buckthorn
fruits are harvested every year with the onset of
frost, and they are not able to compete in terms of
costs with goods coming from the above-mentioned
directions.

4. Scientific research

4.1 The status of seabuckthorn scientific institution
in your country in terms of the number of institutes
and their scientists, and their research field.

The National Institute of Horticultural Research
(InHort) in Skierniewice, Poland has two groups of
research dealing with sea buckthorn: first dedicated
to cultivar assessment and technology of cultivation
(lead by Prof. Dr. Stanistaw Pluta) and second
dealing with plant protection (lead by Prof. Eligio
Malusa and Dr. Matgorzata Tartanus).

In addition, the few scientists from Universities of
Life Sciences in Lublin (South-east Poland) and in
Olsztyn (North-east Poland) have been dealing on
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different topics, including the beneficial bioactive
compounds and their influence on human health.

4.2. A brief introduction of main research institutes/
universities and enterprises, the main research
programs and updated achievements on
seabuckthorn.

Research on sea buckthorn (H. rhamnoides)
is mainly carried out at the National Institute of
Horticultural Research (/nHort) in Skierniewice,
Poland. Studies on the protection of sea buckthorn
against diseases and pests has been carried out
over several years at the InHort as part of research
on organic farming funded by the Ministry of
Agriculture and Rural Development. These studies
have been carried out in collaboration with farmers
located in the major production areas (North and
East part of Poland).

Due to the still limited land area of the crop,
the harmful and beneficial fauna occurring in
Polish plantations is little known. Monitoring
studies were therefore undertaken to determine
the threats to sea buckthorn. As a result, it was
shown that the greatest pest threat, especially in
organic plantations, is the sea buckthorn fruit fly
(Rhagoletis batava). The sea buckthorn gall mite
(Aceria hippophaena), the sea buckthorn aphid
(Capitophorus hippophaes), and the sea buckthorn
lice (Cacopsylla hippophaes) may also occur.
Fungal and bacterial pathogens were isolated from
various parts of the plant (shoots, flowers, fruit) in
studies assessing their presence. Among fungi were
isolated Botrytis cinerea and Alternaria infectoria,
which are polyphagous and have a wide host-plant
range, as well as Hymenopleella hippophaeicola
which is already known to be a pathogen of sea
buckthorn and can infect both shoots and leaves.

Several projects have carried out research on the
reduction of sea buckthorn fruit fly populations.
Yellow sticky traps can be used to monitor the
presence of the fly with good results. On the
other hand, traps with an attractant developed
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for Ceratitis capitata, as well as a 4% solution
of ammonium phosphate fertiliser, were highly
effective in mass trapping of sea buckthorn fruit
fly adults. A reduction of fruit damage (efficacy
40-50%) of this pest was also observed after
treatments with cinnamon, clove and oregano oils.
In Poland there are also some research programs
carried out by other Life Sciences (Agricultural)
Universities mentioned above. Studies have
mainly concerned the determination of bioactive
compounds in the fruits of various sea buckthorn
cultivars and their health-promoting properties, as
well as the formulation of new, innovative products
and dietary supplements.

5. Human resources

5.1. The total personnel involved in seabuckthorn
research, manufacturing, marketing planting, public
management, etc. in your country.

Several scientists from different Research
Institutions and Universities are only involved the in
seabuckthorn research, manufacturing, marketing
planting, public management in Poland.

5.2. The members of National Seabuckthorn
Association if provided, including institutional and
individual members.

Unfortunately, there has not been established the
National Seabuckthorn Association yet.

5.3. A brief introduction of successful institutional
members of seabuckthorn Association if provided.
Not any.

6. Introduction of important activities, key events,
successful stories and advanced persons together
with good photos in Poland in the year of 2023.
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The most important event again (like in 2022) was
connected with the promotion of sea buckthorn
in our country as a part of a wider promotion of
fruit and vegetables. Berry fruits, including sea
buckthorn are promoted as "Polish superfruits".
Fruits and vegetables are promoted as the basis of
everyday nutrition "half the battle".

7. The policies, documents related with
seabuckthorn and research papers in the year of
2021-2023 in Poland.

Research papers

1.Tartanus M., Malusa E., Podedworny G., Pluta
S., 2023. Development of integrated approach
for mass trapping of Rhagoletis Batava in organic
Seabuckthorn orchards.9th International Sea
Buckthorn Association Conference ISA — 2023.
22-25 May 2023. Thessaloniki, Grecja; Book of
Abstracts: 21

2.Tartanus M., Malusa E., Furmanczyk E.M. and
Danelski W. 2021 Monitoring fruit fly populations in
cherry, Japanese rose and sea buckthorn in organic
orchards in Poland. In: B. Tanovi¢, P.C. Nicot, V.
Dolzhenko & D. Marci¢ (Eds.) Understanding pests
and their control agents as the basis for integrated
plant protection, Proceedings of the VIII Congress
on Plant Protection (November 25-29, 2019,
Zlatibor, Serbia). IOBC-WPRS, Plant Protection
Society of Serbia and IOBC-EPRS, Darmstadt,
Germany, pp. 67-73

Technical papers

3.Podedworny G., Tartanus M., Malusa E.,
2023. Substancje podstawowe w ochronie roslin
jagodowych (Basic substances for the protection of
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berry crops). Jagodnik 6(84): 70-75.

4 Malusa E., Tartanus M., 2022. Innowacje nie tylko
w ochronie roslin jagodowych (innovations not only
for the protection of berry fruits). TMJ 6: 63-64.

5.Tartanus M., Malusa E., 2022. Preparaty
biologiczne w walce ze szkodnikami (Biological
formulations for the control of pests). Jagodnik 6
(76): 85 87.

6.Tartanus M., Malusa E., 2022. Nasionnice
szkodnikami nie tylko czeresni (Fruit flies, pests not
only for cherry fruits). Jagodnik 5(75):83-85.

PZEENE | AR English- Chinese translated by LU Zhichao

4.Malus o E., Tartanus M., 2022 £,
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jagodowych ( BIFI YA TRIPER) .
tmj6:63-64 .

5.Tartanus M., Malus aE., 2022 &, &%
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HIERRIEFIF ). B EE5e 6( 76 ):85.87,

6.Tartanus M., MalusaE., 2022 %,
Nasionnice szkodnikami nie tylko czeresni
(Rig. ERAMNEBATER) . BEXERR
5(75) : 83-85,
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Constitution of International Seabuckthorn Association
(Adopted at the Second Representative Assembly of ISA on October 15, 2019)

E Rl iy S X

Chapter | General Provisions

Article 1 The name of the Association is “International
Seabuckthorn Association”, and its English
abbreviation is ISA.

Article 2 The Association is an academic and industry-
based international non-governmental and non-profit
organization that is voluntarily formed by enterprises,
institutions, individuals and other organizations
which are active in the research and development of
seabuckthorn around the world.

Article 3 The purpose of the Association is to give
full play to the role of seabuckthorn in facilitating
environmental protection, economic development
and human health, promote exchanges and
global cooperation in seabuckthorn cultivation,
scientific research, production, economy and trade,
personnel, information, etc., and provide international
communication service of seabuckthorn to the
Association's members and all sectors of the society.

Article 4 The Association subject to the operational
guidance and supervision of its competent
authority of the Ministry of Water Resources of
the People's Republic of China (MWR) and its
registration and administration authority of the
Ministry of Civil Affairs of the People's Republic of
China.

The Association abides by the Constitution, laws,
regulations and policies of the state, and complies
with the ethical trends of the society.

Article 5 The address of the Association is 1, Fuxing
Road, Haidian District, Beijing.
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Chapter Il Scope of Association Affairs

Article 6 Under the principles of mutual respect,
equality, mutual benefit and common development,
the Association carries out the following activities:

(1) Give play to the self-discipline role of the
seabuckthorn industry, formulate industry regulations,
standardize industry behaviors, and promote the
development of the industry;

(2) Investigate and research the developmental
dynamics and trends of seabuckthorn at home and
abroad, and provide consulting services for the
construction and development of seabuckthorn;

(3) Undertake international exchange and cooperation
projects entrusted or funded by government agencies
and other organizations;

(4) Build international seabuckthorn information
network and database, and promote international
exchanges and cooperation of seabuckthorn;

(5) In accordance with relevant provisions, edit and
publish professional publications, and expand the
popularity and publicity of seabuckthorn knowledge;
(6) Organize and host exchange activities such as
seabuckthorn academic seminars at home and abroad;
(7) Carry out personnel training and exchange visits in
the field of seabuckthorn.

Chapter Ill Membership

Article 7 ISA members are divided into unit members
and individual members.

Article 8 To apply to join the Association, you must
comply with the following conditions:

(1) Support the Constitution of the Association;

(2) Have the willingness to join the Association;

(3) Enterprises, institutions, individuals and other
organizations have the willingness to actively carry
out international exchanges and cooperation of
seabuckthorn;

(4) Have a major impact in the field of seabuckthorn
business.
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Article 9 The procedures for members to join the
Association are:

(1) Submit an application for membership;

(2) Approved by the ISA Board through discussion;
(3) Pay dues according to the standards of
membership dues;

(4) Membership certificate is issued by the ISA Board
or an authorized body of the Board.

Article 10 Members have the following rights:

(1) The Association's right to vote, right to stand in
election and voting right;

(2) Participate in activities of the Association;

(3) Have priority in obtaining services of the
Association;

(4) The rights to criticize and supervise the work of the
Association;

(5) Join the Association voluntarily and withdraw
freely.

Article 11 Members shall perform the following duties:

(1) Execute resolutions of the Association;

(2) Maintain the legitimate rights and interests of the
Association;

(3) Accomplish the work assigned by the Association;

(4) Pay the membership dues as required;

(5) Reflect situations and provide relevant information
to the Association.

Article 12 The member who would like to withdraw
shall notify the Association in writing and return
the membership card. If a member does not pay
membership dues or does not participate in activities
of the Association for one year, it is regarded as
withdrawing voluntarily.

Article 13 If a member seriously violates the
Constitution of the Association, it shall be adopted to
remove by vote of the ISA Board.

Chapter IV Generation and Removal of
Organizations and Principal Heads of Offices

Article 14 The highest authority of the Association is
the Representative Assembly.
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Article 15 The functions and powers of the
Representative Assembly are:

(1) Formulate and revise the Constitution;

(2) Elect and dismiss members of the ISA Board;

(3) Review the work report and financial report of the
ISA Board;

(4) Formulate and revise the standard of membership fees;
(5) Make decisions on termination matters;

(6) Make decisions on other major matters.

Article 16 The Representative Assembly must be
attended by more than two-thirds of the member
representatives. The resolutions must be adopted
by vote of more than half of the attended member
representatives.

Article 17 A term of the Representative Assembly is
five years. Under special circumstances that a term
needs to be ended in advance or postponed, it shall
be adopted by vote of the ISA Board, and submitted
to the competent authority for review and the
registration and administration authority for approval.
However, the maximum extension of a term shall not
exceed one year.

Article 18 The ISA Board is the executive body of
the Representative Assembly. The Board leads
the Association to carry out the daily work during
intervals between meetings and is responsible to the
Representative Assembly.

Article 19 The functions and powers of the ISA Board are:
(1) Execute resolutions of the Representative
Assembly;

(2) Elect and dismiss the chairman, vice chairman
and secretary general;

(3) Prepare and host the Representative Assembly;
(4) Report work and financial status to the
Representative Assembly;

(5) Make decisions on the absorption or removal of
members;

(6) Decide to establish administrative offices,
branches, representative offices and entities;

(7) Make decisions on the employment of the Deputy
secretary general and principal heads of offices;

(8) Lead organs of the Association to conduct work;
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(9) Develop the internal management system;
(10) Make decisions on other major matters
authorized by the Representative Assembly.

Article 20 the meeting of the ISA Board must be
attended by more than two-thirds of the Board
members. The resolutions must be adopted by vote
of more than half of the attended members.

Article 21 the meeting of the ISA Board must be held
at least once a year. In special circumstances, it may
be held in the form of communication.

Article 22 The chairman, vice chairman and secretary
general of the Association must meet the following
conditions:

(1) Have a major impact in the operational area of the
Association;

(2) In principle, the chairman, vice chairman and
secretary general shall not be more than 70 years of
age, and the secretary general shall be full-time;

(3) Shall be healthy and able to work properly;

(4) Not subject to criminal punishment such as
deprivation of political rights;

(5) Have full capacity for civil conduct.

Article 23 If the chairman, vice chairman or secretary
general of the Association exceeds the maximum
age restriction of appointment, the post shall be
held after being adopted by vote of the ISA Board,
and submitted to the competent authority for review
and the registration and administration authority for
approval.

Article 24 A term of the chairman, vice chairman or
secretary general of the Association is five years, and
shall not exceed two terms at maximum in principle.
Under special circumstances that a term needs to be
ended in advance or postponed, the post shall be held
after being adopted by vote of more than two-thirds
of the member representatives of the Representative
Assembly, and submitted to the competent authority
for review and the registration and administration
authority for approval.
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Article 25 The secretary general is the legal
representative of the Association. The legal
representative of the Association shall not serve as
legal representative of other groups.

Article 26 The chairman of the Association exercises
the following functions and

(1) Convene and preside over the ISA Board;

(2) Check the implementation of resolutions of the
Representative Assembly and the ISA Board;

(3) Preside over and study major matters of the
Association;

(4) May nominate the list of candidates for vice
chairman and secretary general, but the appointment
is decided by the ISA Board.

(5) May delegate vice chairman or secretary general
to exercise functions and powers of the chairman;

Article 27 The secretariat permanently located in
Beijing, China, is the legally registered body of
ISA and execute the following functions under
the guidance of related authorities of Chinese
government.

(1) Conduct routine activities following the work-plan;
(2) Execute the decision of the Board;

(3) Manage the asset of Association;

(4) Assist the Board and Chairman to implement
related activities;

(5) Draft rules or regulation for decision of the Board
and then put into implementation;

(6) Absorb and manage members authorized by the Board.

Article 27 The secretary general of the Association
exercises the following functions and powers:

(1) Sign relevant important documents on behalf of
the Association;

(2) Presided over administrative offices to carry out
the daily work, and organize the implementation of
annual work plan;

(3) Coordinate the work of branches, representative
offices and entities;

(4) Nominate deputy secretary general and
principal heads of administrative offices, branches,
representative offices and entities, and submit to the
ISA Board for decision;
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(5) Make decisions on the employment of full-time
staff for administrative offices, representative offices
and entities;

(6) Deal with other daily affairs.

Chapter Five Principles of Asset Management
and Use

Article 28 Financial sources of the Association:

(1) Membership fees;

(2) Donations;

(3) Government grants;

(4) Income from activities or services within the
verified operational scope of the Association;

(5) Interest;

(6) Other legal income.

Article 29 The Association collects membership dues
in accordance with relevant state regulations.

Article 30 The funds of the Association must be used
in the operational scope and career development in
accordance with the Constitution of the Association,
and shall not be distributed among the members.

Article 31 The Association shall establish a strict
financial management system to ensure that
accounting materials are legal, real, accurate and
complete.

Article 32 The Association shall be staffed with
accounting personnel with professional qualifications.
The accountant shall not serve as cashier. Accounting
personnel must conduct accounting and implement
accounting supervision. When transferring or leaving
the post, accounting personnel must accomplish
handover procedures with take-over personnel.

Article 33 The asset management of the Association
must implement the financial management system
as stipulated by the state and accept the supervision
of the Representative Assembly and the financial
authority. When assets source from state grants,
social donations or social funding, it must be
supervised by the audit institution, and the relevant
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information shall be disclosed to the public in
appropriate manners.

Article 34 Before the change of a term or
replacing the legal representative, the Association
must accept financial audit organized by the
registration and administration authority and the
competent authority.

Article 35 No unit or individual shall invade and
occupy, privately divide or misappropriate assets of
the Association.

Article 36 The salaries, insurance and welfare
benefits for the full-time staff of the Association shall
be implemented in accordance with relevant state
provisions on public institutions.

Chapter Six Procedures for Revisions of the
Constitution

Article 37 The revisions to the Constitution of the
Association shall be submitted to the Representative
Assembly for discussion after being adopted by vote
of the ISA Board.

Article 38 Before it comes into force, the revised
Constitution of the Association shall be reviewed and
approved by the competent authority and verified by
the registration and administration authority within
15 days after being passed by the Representative
Assembly.

Chapter Seven Termination Procedures and
Assets Treatment after Termination

Article 39 If the Association completes its purpose,
dismisses voluntarily or needs to apply for the
cancellation due to reasons such as separation or
merger, the ISA Board shall propose a termination
motion.

Article 40 The termination motion shall be adopted by

vote of the Representative Assembly and submitted to
the competent authority for review and approval.
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Article 41 Before the termination, the Association
shall establish a liquidation organization under the
guidance of the competent authority and relevant
authorities to settle claims and debts and deal with the
aftermath. During the liquidation, activities other than
liquidation shall not be carried out.

Article 42 After the registration and administration
authority finishes procedures for the cancellation of
registration, the Association shall be terminated.

Article 43 After the termination of the Association, the
remaining assets shall be used for the development of
undertakings related to the purpose of the Association
in accordance with relevant state provisions under
the supervision of the registration and administration
authority and the competent authority.

Chapter Eight Supplementary Provisions
Article 44 The Constitution of the Association was
adopted by vote at the Second Representative

Assembly held on October 15, 2019.

Article 45 The ISA Board reserves the right of
interpretation of the Constitution.

Article 46 The Constitution shall come into
force on the date of verification by the
registration and administration authority.
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