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Preface

For the purpose of information exchange, data sharing among member countries
and to improve attraction globally from all members, 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 2019 is the important basic materials.
The members of Board/Scientific Committee of ISA are requested to provide with
the following 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
isazhangbin@qq.com.

By the December of 2020, we have received the Country Report of China,
Finland, Germany, India, Latvia, Pakistan and Russia respectively. All these
reports have been translated into Chinese or English for further bilingual printing
with assistances from the Board and Scientific Committee of ISA.

For the update information exchange, it is the plan of ISA Secretariat next year
to collect Country Reports by the end of March and print before June with kind

supports from global seabctkthorn experts.

We are looking forward to the better ISA 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 2019

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

1-1. The total area of seabuckthorn resources up to the year of 2019 including the natural
stands and the artificial plantations, and the increased areas in the year of 2019.

1-2. The harvested and the estimated qualities of total production of seabuckthorn berries
in your country in the year of 2019.

1-3. A brief introduction of main seabuckthorn plantations

2. Genetic and variety resources

2.1 Introduction of genetic resources including 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 production

3.1. In the year of 2019, The number of seabuckthorn enterprises, the gross output and the
total value of seabuckthorn products in your country.

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

4. Research and institutes

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 enterprisers, the main
research programs and updated achievements on seabuckthorn.

5. Organization and practitioners

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 2019.

7. The policies, documents related with seabuckthorn and research papers in the year of
2019 in your country.
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1. Country Report of China



Drafted by:

ZHAO Dongxiao, Director General, Management Center for Seabuckthorn Development, Ministry of Water

Resource, CHINA
Chairman, International Seabuckthorn Association (ISA)

LU Shunguang, Deputy Director General, Management Center for Seabuckthorn Development, Ministry of
Water Resource, CHINA

Secretary General, International Seabuckthorn Association (ISA)

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

ZHANG Bin, Deputy Secretary General, International Seabuckthorn Association (ISA)
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Seabuckthorn Development in China in the Year of 2019

2019 SFPEMMLHARIRS

IKFERD IR EIEH D
EFRmRiEt B

1. The national-wide seabuckthorn resources
of plantations and berry yield, e.g. the total
area of seabuckthorn resources up to the
year of 2019 including the natural stands and
the artificial plantations, and the increased
areas in the year of 2019 and the harvested
and the estimated qualities of total production
of seabuckthorn berries in the country in the
year of 2019.

China has the richest and largest area of
seabuckthorn natural stands and artificial
plantation. By the year of 2019, including
1,600,000 ha of articicial ones, there were in
total 2,350,000 ha of seabutkthorn resources,
accounting around 94% of the global
resources. In China, seabutkthorn distributes
naturally in 12 provinces (or autonomous
regions, or municipality) e.g. Beijing, Hebei,
Shanxi, Inner Mongolia, Sichuan, Yunnan,
Tibat, Shaanxi, Gansu, Qinghai, Ningxia
and Xinjiang. And it has been planted in 4
provinces e.g. Liaoning, Jilin, Heilongjiang
and Shandong. In 2019, around 100,000 ha
of seabuckthorn was planted for ecological
and economic purposes.

The northeasttern, northwestern and
northern China and the Loess Plateau are
the concentrated regions of seabuckthorn
resources. In estimation for the year of 2019,
there were around 500,000 to 600,000 tonnes

1. 2EVBRERSERREFHEER (X
AMFIATHEESH. SFHAHHER) 34
F (8 ) BRXSTERRKNE. TEMME
X (fiEk ) BEME.

PEEXRADRAMALME LD REREX
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160 b (2400 58 ) , MO ERADRRH,
SERL] 235 F bR (3540 58 ) , A945HH
FIVRRSER 250 B RIMAY 94% . £E 12 D
a. BiaX., gt (b=, gdb. Wil K
=i, [l =rg. PO, BRA. Hil. 58,
TE. 58 ) BILRADE, #4408 (I
T 5 BRI WER) ATHEDR. H
R 2019 &, £EFIEINLI 10 B RBUDRRIK
(£9150 BE) »

PE=IMXMNELSREEEIRZS . &
55, 2019 Fr=PrERey 50 5 —60 B,
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of yielding seabuckthorn berries, 200,000
to 300,000 tonnes of harvesting availnable
and 80,000 to 100,000 tonnes of harvested.
Because of the unconvinience caused by
thorny and remote mountainous location,
the practical harvesting rate was about 15%
of the total yields. During the harvesting
season, seabuckthorn companies rushed for
berry purchase. Some of them had to reduce
production due to short of rough materials. In
the following Table 1, showed the resources
of seabuckthorn provincially in China.

HERLIRBX, FRLVRER, ~ME
R, ERPIRRIRRE, BABFUGER
=%, ERNER=EIILEERE, B2
FHANK, BEERIFSEERRA
BHEFLEF . FFEF, TRAKEEE
DRI ES SR (R1) .

Table 1. Total area in 2018 and the increased area of seabuckthorn in 2019 in China
(unit: 10,000 mu, 1 ha is equal to 15 mu)

Fz 1. 2019 FHEFEAHFIEGD

MBBFEER (FE, 1A0=15%)

X #HZE 2018 & FZORRAESH FTBESTR
Province As of 2018 Ecological purpose Econimic purpose

34t Hebei 110 3 1

L7 Shanxi 570 15 7
A= Inner Mongolia 580 10 15
17T Liaoning 30 3 10
EH Jilin 15 3 10
2T Helongjiang 70 3 8

70)1] Sichaun 60 1 5
ZFd Yunnan 5 3 1

FasEL Tibat 70 2 3

(75 Shaanxi 370 6 7
‘HA Gansu 540 4 4
518 Qinghai 500 3 6
TE Ningxia 170 3 5
FhaE Xinjiang 135 3 10
EHfthitbX Other provinces 29 around 20

&1t in total 3400 62 92

2. Introduction of genetic resources
including natural seabuckthorn species
and subspecies of Hippophae and names
of newly bred seabuckthorn varieties and
introduced cultivars from other countries and
their performance including morphological/
biochemical features.

Seabuckthorn is found in 52 countries in
the world. China has the most abundant

PAGE 4
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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, located in China
6 species and 8 subspecics e.g. Hippophae
rhamnoides ssp. sinensis, Hippophae rhamnoides
ssp. Yunnanensis, Hippophae rhamnoides
ssp. Turkestanica, Hippophae rhamnoides ssp.
Mongonica, Hippophae salicifolia, Hippophae
tibetana, Hippophae gyantsensis, Hippophae
neurocarpa ssp. Stellatopilosa, Hippophae
neurocarpa ssp. neurocarpa, Hippophae goniocarpa,
Hippophae goniocarpa ssp. Litangensis, Hippophae
goniocarpa ssp. Goniocarpa.

China has introduced from Russia, Mongolia,
Germany, Finlanddozen of improved seabuckthorn
varieties with good economic properties of big
berry, reliable yield, high content of seed oil, less
thorn or thornless, convenience for harvesting and
processing.

3. In the year of 2019, the number of seabuckthorn
enterprises, the gross output and the total value of
seabuckthorn products in the country and a brief
introduction of main enterprises and their main
products of seabuckthorn.

Chinese seabuckthorn industry started in 1980’s
and in rapid development in early 21st century.
Following the national R&D, China is leading in the
ultilization and production of seabuckthorn juice,
leaf, lipid, pharmaceutical application of flavonoids
etc. At the presence, around 80,000 to 100,000
tonnes of fresh seabuckthorn berries be harvested
and processed annually.

China is currently the country with the most sea-
buckthorn products developed and applied,
covering more than 200 varieties in 8 categories
such as food, medicine, health care products and
cosmetics.After 35 years of development, there
are more than 4,000 sea-buckthorn enterprises in
China, among which more than 200 are processing
enterprises with sea-buckthorn as the main product,

FEXRAR DM RR FRFEVER. R
ECRRENFRERERIDEZE, IDREEY
DA WH, HREFESHEO
AR 8 NI, SRIZEZFIR (Fh) B0t
WORR (F) |« FERLORR (M) TROLER (Fh)
FRSRbRR (F)  BRSRIDRR (70 ), RELDHR (TE
M) . =EOER (M) |« hIDRR ()
Sebmk (IFh) « ZEHRDI (TF) .
BhSRIOHER (Yufd )  IBEEARR (MIF ) | BRI
*R(ILH) o

BHRIRESRENSS. B BE. 5=F
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with an annual production value of about 26 billion
yuan.Gaoyuan Shengguo Sea-buckthorn products
Co., LTD., Beijing Baodui Health Industry Co.,
LTD., Shaanxi Haitian Pharmaceutical Co., LTD.,
Shanxi Luliang Yeshanpo Food Co., LTD., Hebei
Shenxing Sea-buckthorn Research Institute are
among the outstanding ones, and have achieved
good economic and social benefits.

In terms of food processing, sea-buckthorn can
be used as raw material 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, eliminating phlegm,
benefiting lung, nourishing stomach, strengthening
spleen, promoting blood circulation and removing
blood stasis, burning and scalding, knife injury and
frostbite, etc. Sea-buckthorn also shows its unique
value in light industry and other aspects. Developed
skin care products and cleanses that nourish
skin, promote cell metabolism, promote epithelial
tissue regeneration, have anti-allergy, antibacterial,
strong penetrability and protect skin's natural color.
Seabuckthorn stems have hard wood and can be used
as raw materials for building materials such as plywood.

In recent years, sea-buckthorn seed oil, fruit oil,
fruit powder, procyanidin, flavone, dietary fiber and
so on are the main extracts of sea-buckthorn in the
domestic and foreign markets. Seabuckthorn seed
oil and fruit oil, as intermediates and raw materials
of drugs, cosmetics and functional foods, have
broad application fields and huge market potential.
The demand for various natural sea-buckthorn
extracts and fruit juices, such as seabuckthorn
concentrate juiec, fruit powder, oil, flavonoids, etc.,
has doubled. Some well-known enterprises at home
and abroad, such as Nestle, Procter & Gamble,
have launched or developed a number of sea-
buckthorn related products.According to statistics,
there are more than 200 kinds of sea-buckthorn
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 applicaton of seabuckthorn in China
2. B AR

Application sections

Nz Ry RzFESEE
Function subjects

[ZESpT]
Products

BminLT

Food production products, etc.

E BB REE. RE HEa. DHEGE
drink,wine, vinegar, jam, pastry, dairy

ORREE . IORRE. OERE
seabuckthorn vinegar, wine, tea

Medicine & healthcare product

rocessin
processing scald, burn,etc.

Er52pe ORNIE . 4EBE. B0, RIEFRS . SMEE. | REPE. SEIRER
I 4M% treatment for cardiovasvular, gastric |Wuwei seabuckthorn power,
ulcer, lung improvement,cervical erosion,|seabuckthorn compounds with gingseg

and jaundicen

BT REMSE Daily stuffs
processing

ikm . FEiEBR

cosmetic, detergent etc,

IORRPRAT R
seabuckthorn products for skin protection

According to incomplete statistics, from 2016 to
2019, the sales revenue of sea-buckthorn extract
products alone in China was 560 million yuan,
940 million yuan, 1.56 billion yuan and 2.1 billion
yuan, respectively. It is estimated that the output
value of downstream industries such as drugs,
cosmetics and health products corresponding to
sea-buckthorn plant extract products is about 1:22.

Sea-buckthorn enterprises in China have developed
more than 200 products in eight categories,
including food, beverage, medicine and health
care, daily chemicals, feed and bait, with an annual
output value of more than 26 billion yuan. Sea-
buckthorn products not only promote the rational
use of resources, mobilize the enthusiasm of the
masses to plant sea-buckthorn, but also create a
new way for people in poor mountainous areas
to get rid of poverty and get rich. In China's sea-
buckthorn planting areas, farmers rely on fruit and
leaves harvest and development to raise sheep and
cattle, with an average income of 200 yuan.

Seabuckthorn extract products, seabuckthorn seed
oil and seabuckthorn fruit oil are currently the most
exuberant products in the market, the market is
in short supply. Seabuckthorn fruit powder, as a
new functional product additive or raw material, is
now being recognized and accepted by relevant
industries and markets in China. In recent years,
the market demand has grown particularly rapidly.

EATESRLT, 2016 £ 2019 F, =B
FRIZED - RAVHEWA DB 5.6 27T, 9.4
1275, 15.6127T. 21127T. |WAE, LEkiE
PIRED - A M AYES m . Wl REmSE
TR ER 1 22 R,

EEPREVEEZFRETRG. K EA
R, B, @R ERSE/\KEL 200 S
Femm, FFHE 260 (27T L IR mAMIE
T BENSERNA, BT BEARMED IR
Riktt, MEARELUXRARRRBEEIHT
— 5N, EPEDBRMERK R ERERRAM
NERFF. 74, NS 200 7T,

RRIREWIF @R, DR RF R mE B
BB KRNI m, it T AN
RAPIRE; IDBRRIIERF <IN BEF miR 07!
SRR, BRIEEHRPERX TSR
INRFHER , ILFR, HipHRIBIKTIEE.
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4. The status of seabuckthorn scientific institution in
the country in terms of the number of institutes and
their scientists and their research field, and a brief
introduction of main research institutes/universities
and enterprisers, the main research programs and
updated achievements on seabuckthorn.

4.1. Seabuckthorn Research Center, Chinese
Academy of Forestry Science, Beijing, CHINA.

The center focuses on the research of sea-
buckthorn genome sequencing, molecular
mechanism of functional characters of sea-
buckthorn, sea-buckthorn genetic breeding, sea-
buckthorn high-yield cultivation and so on. For
the past nearly 30 years, financially supported
by National Bureau of Forestry and Grassland,
Ministry of Science and Technology, Ministry of
Water Resources, Ministry of Agricultur, etc.,
dozens of national seabuckthorn scientific research
projects have been implemented on Hippophae
rhamnoides ssp. sinensis geographic provenance
variation and provenance selection, introdution
of foreign seabuckthorn varieties for ecological
adaptability, ecological-economic pruposes hybrid
breeding, good varieties of large-scale propagation
technology. The national network for scientific
research experiment and demonstration covering
major cultivation regions has been built up. The
research results have been directly popularized
and applied in the projects of returning farmland
to forests and the ecological projects of preventing
and controlling desertification in Heilongjiang,
Liaoning, Inner Mongolia, Gansu and Xinjiang.
According to statistics, over the past 20 years,
more than 50 million seedlings of excellent sea-
buckthorn varieties have been provided to planting
entities and 5 million mu of good quality plantations
have been popularized, laying a solid resource
foundation for the industrialization development of
sea-buckthorn in China and achieving remarkable
economic, ecological and social benefits.

4.2. Seabuckthorn Engineering Technology

Research Center, National Bureau for Forestry
and Grassland, CHINA
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In 2019, Seabuckthorn Engineering Technology
Research Center (hereafter as Center) has
undertaken 7 projects, and has carried out
seabuckthorn scientific research, technical services,
and achievements transformation and promotion.

In the aspect of seabuckthorn scientific research,
The Center has carried out seabuckthorn breeding
research, artificial seabuckthorn demonstration
garden construction, extraction method research
and equipment development of seabuckthorn
active substances. In seabuckthorn breeding
research, introduction experiments and excellent
individual plant selection were carried out. Six
seabuckthorn varieties including Shenqgiuhong,
Wuchixiong, Shiyou 1, Nordic 1, Shengguo 1,
and Zhuangyuanhuang were introduced. In the
natural distribution area of Hippophae rhamnoides
ssp sinensis in Shanxi Province, 110 excellent
individuals of different types were selected and
propagation with high yield, large fruit, and few
thorns, a total of 114.5 mu of test forest was
established in the experimental base of Shanxi
Academy of Forestry Sciences; 66 mu of artificial
seabuckthorn demonstration garden was built with
different densities of Hippophae rhamnoides ssp
sinensis. And the extraction method and equipment
development of seabuckthorn active substances
were studied, the drying process of fruit residue
was tested and the parameters of mechanical
drying were determined.

In terms of innovation achievements. Three
patents were obtained. Among them, Drying and
Mixing Mechanism of Seabuckthorn Fruit Residue,
Mixing and Drying Tank Device of Seabuckthorn
Fruit Residue are utility model patents, and
Drying Machine of Seabuckthorn Fruit Residue
is appearance patent. Two local standards
e.g., Determination Method of Total Flavonoids
Content of Seabuckthorn Leaves and Technical
Specification for Selection of High Yield Individual
of Seabuckthorn were formulated and preliminarily
examined. Three papers were published.

ZHONERESEREREEPH~ IR RE
TR, LHEFFHRELR, EHRRREINE
B. FERE. SRR, e FBASFFIA
REARBIEAMILMER AR, HIIREE
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In terms of technical services, combined with the
implementation of the Shanxi provincial talent
support plan and forestry science and technology
promotion project, four technical trainings were
conducted for forest farmers in Pianguan County,
Daixian County, Ningwu county and Lanxian
County, Shanxi Province, with a total of 450
trainees.

In the aspect of achievement transformation
and promotion, transformation and promotion
of scientific and technological achievements
was carried out while strengthening scientific
and technological innovation of seabuckthorn,
which increased scientific and technological
support for the development of seabuckthorn
industry. Hualinbei forest farm of Datong City has
successfully declared for the demonstration project
of forestry science and technology promotion by
the central governtal finance in 2020, and utilized
the local standards of Technical Regulations for
Sowing and Seedling Raising of Seabuckthorn and
Technical Regulations for Cutting and Seedling
Raising of Seabuckthorn formulated by the Center.

In terms of economic and social benefits and
organizational management effectiveness, breeding
and cultivation technology of seabuckthorn were
popularized and disseminated after the series
of technical demonstration trainings, which
improved the labor skills of forest farmers, and
laid a foundation for artificial management of
seabuckthorn.

4.3. Institute of Plant Resources, Dalian Minzu
University, CHINA

In 2019, we focused on the biosynthesis mechanism
of sea buckthorn oil and flavonoid, the breeding
of new cultivars. We have published six papers,
including three SCI papers (one and two papers
were collected in SCI-1 and 2 respectively) and one
El paper. Based on mRNA-miRNA high-throughput
sequencing and proteomic researches, we first
found that 19 miRNAs and 18 transcription factors
involved in regulating the sea buckthorn oil and fatty
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acid biosynthesis, such as the contents of seed oil
palmitoleic acid were regulated by WRI1 and A9D
genes targeted by novelmiRNA215 and miR168b
respectively; and the DGAT, PDAT and GPAT
were the key enzymes during the oil biosynthesis
of sea buckthorn fruit; the high expression of
ACP-A9D and CoA-A9D genes coordinated
with low expression KASII gene increased the
accumulation of palmitoleic acid in berry pulp.
We have coordinated four projects funded by
national and departmental projects including
National Natural Science Foundation Study on
molecular mechanism of synthesis, accumulation
and allocation of bioactive oils in different organs
of sea buckthorn berries (31570681), Study on
the mechanism of miR168b targeting A9D gene
regulates high accumulation of palmitoleic acid in
sea buckthorn pulp (31800574). We were awarded
the First prize of Liaoning Forestry Science and
Technology Award with Study on screening
technology of high oil germplasm resources of
sea buckthorn (2019-1-01). The National Forestry
and Grassland Administration authorized four new
seabuckthorn cultivars, Chaoyang (20190346),
Wanxia (20190341), Wanhuang (20190342) and
Gaoyou No.1 (20190345).

4.4. Sea-buckthorn has been successfully
popularized and applied in soil erosion control
in the soft rock area of the Loess Plateau. Since
1998, Management Center for Seabuckthorn
Development, Ministry of Water Resources has
planted sea-buckthorn ecological forests on a
large scale in Inner Mongolia, Shanxi and Shaanxi
provinces, which are located on the Loess Plateau,
with a total planting area of more than 7.5 million
mu, of which 50,000 mu was newly planted in 2019.

4.5. New product research and development

The research and industrial development of
decolorization process of seabuckthorn oil,
the research and application of high-quality
seabuckthorn fermented wine, the development
and utilization of seabuckthorn fruit residues,
the extraction and industrial development of
procyanidins from seabuckthorn seeds, and

1= HE S =, DGAT. PDAT 1 GPAT &
BIPRRR TS A I AR 2EE; ACP-
A9D. CoA-A9D F KA th [E KASII &
RFRESDRRASIRZ GG HREIERX .
EFRFFEBERE. WTREARB 4N, E
FEREAMFESEH LB 1IN “PHRR
FRIBEREEN. RESDERND FILE
" (315670681). BHEMFEEIME 11N
“miR168b S A 9D EFFIELPIRERSIR
KFNGHERAINIEIAF” (31800674), EHFik
BT THRURFRAR—FRZ 1IN DR mi
RRRBIZF AR (2019-1-01-01), 3%
SERMNWAER BRI BREYDH AR
44~“8ABH” (20190346). “ H%EE ”(20190341).
“BRE " (20190342). “EiH157(20190345)

4. PREEISRMNIPERKLRARIEH
%mﬁfﬁﬁﬁﬂﬁﬁu% IKFUERDRRTF
REEROELAETISEIASE. WA,
BRPEE AR TFMEIDIRESH, RitiE
miR 760 2 5@, Ei, 2019 F#Hi# 7 iEE
ARSWT=:

4.5. firrmtREH A

DR TZRMRS TR SmR

RABERNRSNA. DBRERERFAF]
FBAR OB RS =AUREUR AT A
SRURBUORHF A SR RBYIRL, B
IRRBR NEIF WA FHR AT .

17 PAGE



u
HE The Annual Report of International Seabuckthorn Development For the Year of 2019

the new technology of efficient extraction of
seabuckthorn oil have been successively proposed
and developed by various sea-buckthorn related
companies and put into the market.

In addition, outstanding achievements have been
made in the development and application of medical
and ecological products. Chinese scholar Zhang
Yumei et al. studied the effects of seabuckthorn
juice and white finch wood alcohol on fat and
sugar metabolism in rats.The results showed that
seabuckthorn juice had positive effects on type 2
diabetes and hyperlipidemia rats. Alba alcohol plays
a major role in the metabolism of fat and sugar
in rats with type 2 diabetes and hyperlipidemia.
Alkanol prevents chronic inflammation by lowering
body weight.

Researchers from Gansu Agricultural University
tested the inhibitory effect of isorhamnol and
myricetin in sea-buckthorn flavone on the
proliferation of human cervical cancer cells (in vitro
test). They also tested the bacteriostatic effect of
ethanol - aqueous extracts from seabuckthorn fruit
in vitro experiments. It was found that the extract
had a high bacteriostatic effect on a variety of
bacteria.

In recent years, seabuckthorn enterprises or
experts in China have applied for more than 10,200
patents for sea-buckthorn inventions, the ones that
have been authorized are listed in the following
Table 3 -Table 5.
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4.5.1. The approved patents for pharmaceutical

products are listed in Table 3.

4.51.

EENRAVSmEEERIFEIMZE 3.

Table 3. Lists of approved patents for pharmaceutical products

® 3 ERNHGRAEERNR

suppository

THEZR ISR/ A Fai&
Name of patent Host of patent Function
STV e BRFEEREIZSBIRAT A rEv s
seabuckthorn seed oil compound Shanxi Haitian Pharmaceutical SHBRE. HE%

Co.Ltd

cervical erosion, vasoditis

—TEE BRRAIPZS
A Chinese medicine for gastric mucous
membrance repair

AREFRMASRARFTWERSFERT
Inner Mongolia Yuhangren
High— tech Industrial Co.Ltd

1EEBHhER
gastric mucous membrance repair

VERINE. RIFFHRR RN ERIETZ
products and the process for blood lipid

ARETTHZ BB ERAE)
Inner Mongolia Yuanhe

ETImMAE. RIPATAE
blood lipid regulation and liver

for female endocrine function

regulation and liver protection Pharmaceutical Co.Ltd protection

HEBER 4+ " AT R BUTRRIZH

Xilu wart elimination liquid FEIE WANG Zhili treatment of severe warts
Bt AT N 2 N

— TSR AR HITAAIEIN A medicing | T # 1 HF BRI RO IS LB e

Medicinal Bio—tech Institute, Xian Branch fo
Chinese Adademy of Medicinal Science

female menopausal syndrome

— MR AR R AT

X EA R AIEEIA SRR

media oil

75

A tibetan madicine and the process for ZUBHLE to kill tumor cell and strenthen
GAMAZHAXI . X

cancer treatment human immunity

B [SEENIIGE H=p Rl B N AIIN=PES

Qingxue Pill BAIMAJIACUO treatment of cardiovascular disease

IORRES FRE AR EIENE A

Technology of low temperature FERE

procesing for medicinal seabuckthorn WANG Junxia

4.5.2. The approved patents for healthcare products

are listed in Table 4.

4.5.2. EENRREmRIIERIELME 4.

Table 4. List of approved patents for healthcare products

x4 CENNRERAEENR

ERIEFR FRISERAY FRi&
Name of patent Host of patent Function
PERBERESELZ ZI% | R Re%REN

Aloe rice wine and its production process

LI Mingfang, YANG Jing

Improve immunity

RARBANBRIHRETLZ

menufecrure process of natural tonic cream

aEmk
SHI Fucheng

HILIE softening blood vessels

EREREI

snow Ganoderma lucidum healthcare drink

Al e s X APRE R B
Tibetan Solar Energy Research Center

BB RRETUREED . TURSSRED
improve immunity, anti-fatigue

IR EREERIELEDE
seabuckthorn oil & podwer capsule
healthcare foodstuff and process method

EEERDREIEERAE
Gaoyuanshengguo Seabuckthorn
Co.Ltd

— MR
A tea for lose weight

BRMBRERERRARAT
Chongqging Kangershou Healthcare
Product Research Insititute

TRE. REE. PERILAS
lose weight, healthcare, lower blood lipd

SIIRNE K E#&T5i% seabuckthorn—ginseng

ointment and its processing method

FES N ERAEAT
Chifeng Wangze Pharmaceutical
Co.Ltd

=iabt. ZFEN
chloasma, aging sopt

BB OMERERIEEZEHNORESY
oral compounds of cardiovascular
healthcare and anti—aging

FRERE AR AR B IR E)
Chengdu Ruixiang Bio-tech
Co. Ltd

BUOMBRERIEEREIN
cardiovascular healthcare and anti—
aging activity

—MRERRORGFIRERNETLE

seabuckthorn oral ligiud and its producttion

process

SEE=EHUERAT
Qinghai Pulante Pharmaceutical
Co.Ltd

INRMEER, VAT BNRELER, 55
habitual constipation, acne, chilasma

13 PAGE



u
HE The Annual Report of International

Seabuckthorn Development

For the Year of 2019

EFIZFR
Name of patent

FRIBER U
Host of patent

i
Function

BEES. FHsREEREENESE
beauty healthcare foodstuff and its
processing method

F7%H NIE Chenghe

HIHIRZ AR Rt~
skin spot suppression

—FMRIE. HE. TURS . BBRFERESIESE
A tea for warming,anti-fatigue, stomach
protection and its processing method

BRESES]
CHEN Guorong

RIE. HZE. FUEH. BB warming,anti—
fatigue, stomach protection

BRI REMRNORR R EERAS ST
lon exchange method of Pd abatment for
seabuckthorn juice material

BEREEMRERNBIRAR
Qinghai Kangpu Bio-tech Co. Ltd

WBRRH R EERENA SR
Pd abatment for seabuckthorn juice
material

— R RIEERRIEIE T3 1E manufecture
process for buckwheat seabuckthorn
healthcare vinegar

FRPRE R YIATRET
Shaanxi Biological Research Institute

BEERZ(FRNIREFSHIREHETIZ
seabuckthorn nutritional compounds for
anti-aging and its manufecture process

BEIXKKIFEDHImEIRAT
Wuhan Tiantianhao Bio—product
Co.Ltd

ETHAREITE, ReiireE
metabolism regulation, immunity
improvement

BEOMEREREERENHAIORESY
oral compounds of cardiovascular
healthcare and anti-aging

AR EPRAREIRAE]
Chengdu Ruixiang Bio—tech
Co. Ltd

BLMERERIEERETNY
cardiovascular healthcare and anti—
aging activity

— M RERROREFIRESETIZ
seabuckthorn oral ligiud and its producttion
process

HEEZEHUERAE
Qinghai Pulante Pharmaceutical Co.Ltd

SIRMEER, A TAITREEW, &
BTG, EBERNEER
habitual constipation, acne, chilasma

BEES. FHREIRERRRESIEEE
beauty healthcare foodstuff and its
processing method

E7%H NIE Chenghe

HIHIRZ AR E R4
skin spot suppression

—FMRIE. HE. TURS . BBRFERESIESE
A tea for warming,anti-fatigue, stomach
protection and its processing method

BRESES]
CHEN Guorong

RIE. HZE. FUEH. BB warming,anti—
fatigue, stomach protection

BFRISERFOBRET R EEEREESEN
&

lon exchange method of Pd abatment for
seabuckthorn juice material

BEREEMRHRNEBIRAT
Qinghai Kangpu Bio—tech Co. Ltd

DIRE R P ES BN 2R
Pd abatment for seabuckthorn juice
material

—MFEREENFIETE
manufecture process for buckwheat
seabuckthorn healthcare vinegar

PR ARFT
Shaanxi Biological Research Institute

BERERZ(FRNIREFSHIRENETIZ
seabuckthorn nutritional compounds for
anti-aging and its manufecture process

HXRRFEDFIREIRAT
Wuhan Tiantianhao Bio—product
Co.Ltd

ETHUAREEE, ReiireEl
metabolism regulation, immunity
improvement

4.5.3. The patents after review and to be effective

are listed in Table 5.

R5 KEHEEEIWEFR

4.5.3. SLfRHEH

EEMRITAIFIMZE 5.

Table 5. List of patents after review and to be effective

LB
Name of patent

=22l v
Applicant of patent

i
Function

—HEERNRERR
A healthcare food for sleeping
improvement

JERPREMEZSRARGIRAE)
Beijing Zhongkeyonghe
Pharmaceutical Co. Ltd

ERER
Sleeping improvement

BB RMENSE OB EFRE
mREIETEE

A nutritional healthcare product and
processing method for blood pressure
lowering and cardiovascular function
improvement

It RPREMNESIIARBIRAE
Beijing Zhongkeyonghe
Pharmaceutical Co. Ltd

ERRER. FRED. BRENLZIIN, WFs
ERFAEAILE. Z2. B3, SmiE. OINERE
SEREE—ENRRIER, ERTSMEAR
Treatment in blood pressure inducrd
headache, dizzy, tinnitus, and high blood lipid,
cardiovascular disease
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5. The total personnel involved in seabuckthorn
research, manufacturing, marketing planting, public
management, etc. in the country, and the members
of National Seabuckthorn Association, including
institutional and individual members.

Nearly 30 years, China has established a powerful
seabuckthorn expert team, with around 15,000
professionals, covering forestry, agriculture, water
and soil conservation, gardening, medicine, food
indstry, etc. In recent years, we have included many
qualified experts who are both professional and
proficient in English communication, and served
as chairman or the co-chairman in the academic
exchange session at the International Seabuckthorn
Association Conference, showing the active role of
global seabuckthorn acivities.

The Enterprise Committee (China) as a sub-
organization of International Seabuckthorn
Association, was established in May 2017, with 63
group members by the end of 2019. (See Table 6)

5. ZEPBMAIVARER, £BEHEER
B (EA=R. MAZR) . TEIBRER

BUREZENE.

T 30 S8k, FEET TRAAIPREZRME
BN, EXREIBAARZ I GULZ, EDERM
WARL 15000 2 A, BFHI. Rl K
TRIF B2 BEFTH2S MRS, i
Fk, BFRT LERETWNAGZRETER
MBENHIHBE R, BEERKSEARZRIA
THIBEER, ErERERNDBRAERKE.

Ertiiihs (FE ) BIVEREIIT 2017
F5R8, REFRIRINDSH_RNG, &k

2019 FRBRARER 63 1. (FEIMERG)

* 6. EfRbEths (PE) tUWERARAKRSRZER
Table 6. Namelist for Member of Chinese Enterprise Committee of ISA

= B &ix BXEREA :
e Name of member Title in Committee | Contact person B35 Title
1 EREERDRTIRERAT Eaetivd ISl DR
Gaoyuanshengguo Seabuckthorn Co. Ltd Chairman LU Jian General Manager
2 FEPEBRHIZAERAE EIES =l 2 FRelR EERKAE
Shaanxi Haitian Pharmaceutical Co.Ltd \Vice Chairman Song Lekai Assistan to Chairman
3 ERF KB RBEREERT EIESR=livi LRI ESESSS
Lvliang Yeshanpo Food Co.Ltd \Vice Chairman NIU Maolin Chairman
4 ™ G ERITESR: Hebei Shenxing Seabuckthorn EESR=2tivd Ge=<ik Bl
Academy \Vice Chairman ZHANG Zekai Marketing Manager
5 It R=1EHEESIERAE Beijing Powder Health EIES =l 2 EHENH, feezsd
Industrial Co. Ltd \Vice Chairman WANG Huibin General Manager
6 ZRTIEERRIVERAE Helongjiang Shengbaotai TR X ESE5N
Agricuture Co. Ltd Board member ZHAO engcheng |Chairman
7 M ELEEEEY TIEAIRAT Shaanxi Huanglong  [IESEE( PRSI FEEK
Guoshoutang Bioengineering Co. Ltd Board member CHEN Jiashun  [Chairman
3 HIERTEMRRRIDBIR AT Xinjang Kangyuan Bio— [IEEE{T XTIt E£0N
tech Co. Ltd Board member LIU Zonghao Chairman
9 HiR XD RBERAT Gansu Aikang Seabuckthron [FEZEEE{ Ta8 MA Jin [SVest
Co. Ltd Board member —" 9 General Manager
10 WFARALDEHEIRERAT Shanxi Wutaishan e et X EESN
Seabuckthorn Co. Ltd Board member ZHAO Zhikan Chairman
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= 2 & BREA e T
S Name of member Title in Committee | Contact person BRS Title
1 HEREEMEHIRDBRAT Qinghai Kangpu Bio— IS FNFEE [SEzsi]
tech Co. Ltd Board member SUN Yunwu General Manager
12 ISR MEH A BIRAE) Hongtai Agri-Forestry FEE==Tiv) ST ESESS
Technical Development Co. Ltd Board member ZHANG Yanfeng [Chairman
13 2T \EmEHl B Bamiantong Forestry Bereau of |IEZRE( EREIR HISHS
Helonngjian Province Board member DUAN Guoqging |Deputy Head
14 ARG SEESEHTEREFEAT Inner Mongolia Jilong  [EEEEEAL XU=F ESESS
Eco-tech Co. Ltd Board member LIU Sanli Chairman
15 AREELRLIERAT Inner Mongolia Chundian iiEt==tivy EePR ESESN
Industry Co. Ltd Board member Bl Shujie Chairman
16 TSR SEEY TIEERAT Helongjiang Yanshou|lEZE (7 gg_%ﬁ G ISYesEl
County Dingxin Bioengineering Co.Ltd Board member Jiandong General Manager
17 ARHAKRIRE SEBHEESS Inner Mongolia pEE Sl v [EEES feESnylil
Daxinganling State—owned Forestry Bereau Board member ZHOU Yanchang|Chief Accountant
B TRRZR DI A BIREELE Helongjiang N — _
pEEt=eliv] [Ekeshiv EEK
18 égo&%yuan Dongguo Seabuckthorn Development Board member DU Zhongyuan  |Chairman
19 (RS EEYRITEIRAT Henan Shengjingtang Bio— |& R &4 HEE EE5N
tech Co. Ltd Member HAN Yidong Chairman
H A IR X RFREREREZLEFT o mefy . -
20 |Mudanjiang Donganqu Kangli Fruit & Vegetable Vv
Farmer Cooperative Member SHAO Zhukuan [Manager
1 féﬁ%%tﬁiﬁh%‘:ﬁ?fiﬂdﬂﬁﬁﬂﬁﬁﬁ Xinjiang Xiyuzhenpin ,\‘AE\EEE){E =45 Ll Jing géﬁi N
jo—tech Co. ember eneral Manager
2 LIAAWLPREZIBIR AT Shanxi Shanyang Bio— SR ESTIN DRI
Medicine Co. Ltd Member JIANG Ruilin General Manager
23 BEPE/RIR R EPR/AT] Shanxi Erlintu Pharmaceutical [£R&47 Member  [ZEz# [SEzsi]
Co. Ltd LI'Yongjian General Manager
o4 SEALREEYRIREIR AT Qinghai Jlushichongcao |&RE(7 B 4218
Bio—tech Co. Ltd Member ZENG Jing Manager
o5 WFRBBEEFRIEHBIRAS Shandong =R FEF SRR
Qingxiangmingze Agri-tech Co. Ltd Member YU Haiyang General Manager
Sz oE. 3 F'_| \=] ini — . 25 gI
26 agf;;@iﬁ%%gé%ﬂﬁza Xinjiang Botuo Import & 28847 Member zIIJszmi/gumei I\Z/Iffnager
BRI REEAIRAE Shanhai Rongbang (7 Board ZEZE L e h
27 Investment Management Co. Ltd Member Xiangjun EFK Chairman
4 A 2l =(T/\F] ; i N N 3 -
28 g%ﬁf&fﬁ?&mﬁm*{ha Shanxi Weishijie Food 2224 Member %;jgél—-'_WiI?AO %34 Chairman
- e = - - - —
59 Eo%fggmﬁ?gtﬁuuﬁﬁﬁza Shanxi Shandi Sunshine & 28847 Member %jrmﬁk JANG #4218 General Manager
LRI AEMIRARTTRBIRAEE Shanxi Kelin Bio— | A o= gy TRIRNING I )
30 tech Development Co. Ltd SRPAL Member Jubao EFK Chairman
SK | N= i Ji i Bi
31 g.loﬁﬁz%é_i._%ﬂ&ﬁﬁﬁz_\ﬂ Shanxi Jinkehai Bio tech SR Member  [EBiEF GUO Haili |EZE1 Chairman
32 ggﬁ%ﬁﬁiﬁi@@ﬂﬁﬁﬁﬁﬁﬁ Shanxi Huiyuan Bio= SR Member [&i#% CAO Man |24 General Manager
BEEREREMIIABIRAE Qinghai Qinghua PN , B2 4218 Vice General
33 Bozhong Bio—tech Co. Ltd SRPAL Member 254 FEI Nan Manager
ARERZLRMUEREEBRAE) Inner Mongolia PN [&EZ CHEN s
34 Mengxin Agri—forestry Industrial Technical Co. Ltd SEREPAL Member Guoxiang ‘4212 General Manager
ARG (£H ) BRAE Inner Mongolia Big | A o g e 53554 CHEN _
35 Iseabuckthorn Industrial Co. Ltd SRPALMember |y, EF K Chairman
T THRTABRAE Liaoning Dongning PSS FLZRT KONG ZE=1< Chairman
36 Pharmaceutical Co. Ltd SRPAL Member Dongning Chairman
T TEEZ REVFHEARAF Liaoning Chuandizhiguo | o g A HAO - .
37 Bio—tech Co. Ltd = REA Member Xiaoran ZE=1< Chairman
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= e &iE BXEREA !
S Name of member Title in Committee [ Contact person BRS Title
B TERKRURRDPBRIFRBRAE Helongjiang & o e T2 WANG _ :
38 Changleshan Seabuckthorn Development Co. Ltd SRPAL Member Zhongxiao EFIK Chairman
ZRREH FRBRA FENT ianji o e — i _ )
39 Eﬂéjgogdifagiv/e\l c))?r"riwff E?(o. Eé*a Erdos Tianjiao SREN Member ==K LI Yunfei [EZ< Chairman
FEFIRASLBEYINEBREABIREEAR Chende WEZ YAO
40 [Yuhangren Moutainous Plant Application Technical — |&&&{z Member Yujlm 212 Manager
Co. Ltd
A EEIAESE > NS Jinli ; _ e )
Zy| ;zﬁ%;%l)&ieﬁgfﬁfﬂaAa Jinlin Fuzhida Eco £ RE Member  [XUZ LIU Jie /212 Manager
=5 22hB S ri NS0 i io— N = .y )
4 ?O§ﬁ34$%$4}§ FBRAT Qinghai Anxu Bio—tech o280 Member Eﬁégjé%A 34 Chairman
EMEFEHRERBRAR Jilin Quyangtang P 2B L
43 Pharmaceutcal & Healthcare Poduct Co. Ltd SRS Member Xiaoguang #21E Manager
YN N IN= ; iy ERAA D
44 (U:JfﬁéﬁiﬁfﬂlﬂﬁﬁBEAE Shanxi Baoyuan Bio—tech o280 Member ililr:ffgfoGUO 218 Manager
BRMERBREEBRAS Wusu Jiaohe Livestoct— o e RIFIE SONG _ )
45 liech Co. Ltd SRE( Member Yueheng K Chairman
ENEANEE R ERAT o R
46 gé!liizD;ﬁAﬁBEL\a Changzhou Yanhetang Trade & 2847 Member gﬁﬁfm%'i_'EN 218 Manager
N AT i0— SREES
47 EfEfEMHﬁEBEAE Gabsu Gannong Bio-tech S REE[ Member ?ﬁgnzu 24218 General Manager
5\ N NS i i Bio— Mok
48 E.ItdﬁfEMEWﬂEEBEAE Shanxi Hengyi Bio—tech Co. & 58807 Member Lzﬁiﬁéégg < Chairman
REEAIESRIAREZFAT Inner Mongolia Wangliu| s o e 2Rt GUO
49 |Eco-agriculture Co. Ltd SRPAL Member Qiushi “212 Manager
s 2P REMRIBIRAE] Xinjiang Huihua TEE (3 Board 25K E CA
50 Seabuckthorn Bio—tech Co. Ltd Member 'Yogguo (24212 General Manager
REHAEAWRRDERZAT Inner Mongolia Datang P PERE LIANG
51 IPharmaceutical Co. Ltd SREPAL Member Guodong £212 Manager
NS N /\=] i n—
52 g"é”ﬁ?ig%ﬂﬁﬁm&a Hangzhou Shamei Bio-tech <SRBI Member  [Z2z=K LI Yunitan |24218 General Manager
o2 R YRR NS Yinii » y L )
53 [T PRHAREIREIRAS) Xinjlang Zhongke i en( Member [@8 XU Jun B3 Chairman
= 4= . .
54 ge%reﬁas XS Inner Mongolia Jiwen Forestry 28807 Member
bt H H Er Y —y
55 E::eﬁaa-m,mﬂk% Inner Mongolia Bilahe Forestry 22884 Member E?:zrgl YANG +/F Director
= Ard H pactacs
56 ?e%reﬁagﬁﬁlld\fﬁiﬂﬁ Inner Mongolia Kuduer Forestry o280 Member ﬁzfg;g WANg +4% Director
REHEAHRMWS Inner Mongolia Dayangshu PN
57 Forestry Bereau SRPAL Member
Elel=N== N IN= - .
58 %E?fg%ﬂzfd% RIZHIRAR] Xinjiang Qingyafeng Health £ RE Member |HZE TIAN Feng  |E4212 General Manager
LTS EZRDHRENBIRAE Shanxi PV HES WU
59 Gaoyuanshengguo Seabuckthorn Biolodical Co. Ltd SRPAL Member Fuchang /2421 General Manager
FRESRERRZBIRAE Nanjing Mannuer o o g
60 linternatinal Trade Co. Ltd SRPA Member
SE[CEE. £ 3 A= inii i i 7=
61 aéﬁig_ft‘ﬁefgﬂégﬁ%ﬂ&ﬁﬂﬁAE Xinjiang Xiannongboyi 22207 Member iszr\g/ANG %3k Chairman
FEEEEREZRWBRAE Yanshou County Yuluyuan | a o s ZERE L _ )
62 |Téa Co. Ltd SR8 Member Chengjie EE Chairman
LT RBMERAT ji o o jBte
63 CgELItd REMBERAT Helongjiang Shengnong Food 2800 Member gli%géo w4218 General Manager
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6. Introduction of important activities, major events,
successful stories and advanced persons in the
country in the year of 2019.

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

In December of 2018, The Ministry of Water
Resources of China appointed Mr. ZHAO Dongxiao
as the Director General of Management Center for
Seabuckthorn Development, Mr. LU Shunguang
and Mr. WANG Wengchang as Deputy Directors
General, and Mr. CAl Jiangin as Chief Engineer.

Chinese government attaches great importance to
ecological progress and has put forward the "Belt
and Road" development strategy. Sea-buckthorn
is a kind of efficient soil and water conservation
plant, which can improve ecological environment
construction and promote economic development.
Sea-buckthorn has great ecological value and
economic value. It is the good opportunity for
seabuckthorn development in conjunction with
the "Belt and Road" strategy, to promote bilateral
and multilateral sea-buckthorn exchanges and
cooperation. Along the Belt and Road 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. have a solid
base for seabuckthorn cultivation and industrial
development.

International Seabuckthorn Association as
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an international non-governmental, non-profit
organization, and with members from seabuckthorn
enterprises, research institutes and individuals was
proposed by international seabuckthorn experts
from China, Germany, Russia, Finland, India,
etc. and launched in 2001. 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.

On October 15, 2019, at the General Assembly of
International Sea-buckthorn Association held in
Berlin, Germany, 13 members from 7 countries,
including China, Germany, Russia, Finland, Latvia,
India and Canada, were elected as the second
board of directors. Mr. ZHAO Dongxiao, Director
General of Management Center for Sea-buckthorn
Development, Ministry of Water Resources, and
Mr LU Shunguang, Deputy Director General were
elected as Chairman and Secretary General
of International Sea-buckthorn Association
respectively. Mr. Veli-markku Korteniemi from
Finland, Jorg-Thomas Morsel from Germany and
Yury A. Zubarev from Russia were elected as Vice
Chairmen respectively. Professor Baoru YANGfrom
Turku University, Finland was elected as the new
Chairperson of Scientific Committee of International
Sea-buckthorn Association. (See in detailed in Table 7)

On December 17, 2019, H.E. LU Guihua, Vice
Minister of Water Resources of The People's
Republic of China, chaired a special meeting for
the long term development of the International Sea-
buckthorn Association. Comments and suggestions
in support of ISA have been presented by
attendants from departments of the Ministry. The
meeting agreed that International Seabuckthorn
Association was an important platform for
international cooperation of water conservancy.
It was strongly emphasized that departments of
Ministry of Water Resources should pay more
attention to and support the development of the
ISA and its Secretariat. The medium and long-term
development plan of ISA should be drafted and
put into practice. In the workplan, seabuckthornl
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standards, new technology research and
extension, international visit and training, business

SHET . BRI

collaboration should be highly strengthened to
serve Belt and Road strategy.

SHENFEREN IR . IRSS

x7. ERIDBRHSEBEESHMELE

Table.7. Namelist for Board members of International Seabuckthorn Association

ENFRELRERRE. EINRE . FEARH

Z5S, RRMEAMER, Bk

I8 R

Ee e =31l ExR TEERu i ENSAIEER
= name Sex | Country Employed Institution Title Title in ISA
KRB DR R E IR
1 XZRBR 2 F Management Center for Seabuckthorn|={E EfE. BE
Zhao Dongxiao M China |Development, Ministry of Water Director General  |Chairman
Resource
5 S - DRE - RUFEXK 5 % = |Aromtech BIRAT SERIE General BIEfE. E= Vice
Veli-Markku Korteniemi M Finland |Aromtech Ltd Manager Chairman
3 297K « 1ESHf « EEER E] = UBF BIRAE ElznGE gERE. EE Vice
Jorg—Thomas Morsel M Germany |UBF Ltd CEO Chairman
IR SRR S F5SER Li . ) = )
, e emE £ | oy [TOOTUEIBESHEIN LSavenko ypmstm Sonior [BIER. 29 Vice
Yury A. Zubarev M Russia Siberia Researcher Chairman
5 SES S 5 h FERZ AR Biology B 2 =
Lu Rongsen M China [Insititute,Chinese Academy of Science|Professor Board member
it L v = SE/RIBRI K g, ENELEHhS
YE(OIERT o 2] be
6 ’E,{ef’”hl i}% K/Ij TEOE CSK Himachal Pradesh Agricultural  [fs 1< IBEofd member
VVirendra Singh University Professor
7 ESh 3 5 2l 7KFIEBK L RFE) Dep.of Soil and E=4< Deputy 2 =
Mo Mo M China |Water Conservation Director General |Board member
BiE, BERRERE
8 [ZEST ks I = |[BEREXZE {E Professor, Head [I2 =
'Yang Baoru F Finland | University of Turku of Dept. of Food Board member
Science
INTAEREE
9 IXEENN EEAEANIED Tz RIRRHETY [ BR AT = S 5T AT Head of Unit of 2 =
Dalija Seglina F Latvia |Institute of Horticulture, Latvia Processing and Board member
Biochemistry
NEaE =]
10 [BERT - Aok % | EBH |[BEHHCSHRLHRET Northern PraEltt: s
Natalia Demidova F Russia |Research Institute of Forestry S puty Board member
ciences
" RIEZY - AT B RIBRAETY  FURRET P HRIS Seabuckthorn * E 2 =
Andrejs Bruvelis M Latvia |Association of Latvia Head Board member
12 Fa/RZSHR - BHERR =] nEX  |[ERfF&F O Center for Food & =+ Senior 12 =
Alphonsus Utioh M Canada |Research and Development Reseacher Board member
IKFIER IR & ETE Management |-, b1
(=15 ] e Center for Seabuckthorn BIEE AR, 25
13 Lu Shunguan M China |Development, Ministry of Water Deputy Director Secretary
guang R P ’ y General General
esource
IKFIES DRI R S0 Management EIEIS=1 NN
14 RS ke T Center for Seabuckthorn LSS IEZE Deputy
Xia Jingfang F China |Development, Ministry of Water Division Chief Secretary
Resource General
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7. The policies and documents related with
seabuckthorn, and research papers in the year of
2019 in the country.

The development of the sea-buckthorn industry
has received strong support from the Central
government of China.lt was included by National
Development and Reform Commission in the
guiding catalogue of industrial restructuring
to encourage projects and enjoy relevant
preferential tax policies. In 1999, the State Forestry
Administration formulated The Development Plan of
Sea-buckthorn for 1999-2000, which implemented
the task of afforestation of sea-buckthorn into six
key forestry construction projects. In 2002, Ministry
of Public Health issued a regulation as The Notice
on Further Management of Healthcare Food Raw
Materials. Seabuckthorn was included in the
name lists of plant resources as both food and
medicine, for the legal development and utilization
of seabuckthorn resources.

Because most of seabuckthorn resources
distribution in China's western provinces,
the implementation of the national western
development strategy for the western provinces and
regions characteristic economy development brings
unprecedented opportunities. As announced in
11th Five-year Plan for Local Economic and Social
Development of Qinghai Province, formulated
and issued by the Qinghai provincial government,
The specific resources including seabuckthorn
should be utilized in developing local economy.
Development Plan of Qinghai Seabuckthorn and
Lycium barbarum Industry, which is being compiled,
has also made special plans for the development
of seabuckthorn and Lycium barbarum industry. In
June of 2017, The Guideline of Industryial purpose
seabuckthorn plantation for promotion of poverty
alleviation was jointly issued by Shanxi Provincial
Forestry Bureau and Shanxi Provincial Office for
Poverty Alleviation.

In 2019, the International Sea-buckthorn
Association issued and implemented Seabuckthorn
Flavone Standard.
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In 2019, Chinese researchers published many sea-
buckthorn research papers in academic journals,
250 research articles/papers are selectively listed
as in Table 1.

1.ZHONG S.P.,ZHONG Y. F.,ZHONG S.,XIE
C. Y.,,ZENG D.,LIU H.Q.), The clinical research
of seabuckthorn pulp oil on severe oral ulcers
treatment, Journal of South Jiangxi Medical
College, 2019

2.ZHANG H.Y.,FANG H.A.,GU Y.F.,WANG Z.Z.
et al, The research of seabuckthorn enzymes
metabolites and its anti-oxidant effect, Food
Industry Science,2019

3.YANG Y.,LANG W.K.,YANG M.,LIU W.Y., The
anti-bacertial effect of seabuckthorn leaf extractives
with n-butanol, Grain Science and Economy, 2019

4.WU J.Y., The application of HACCP system in
seabuckthorn jam with milk production, Jiangsu
Food and Additives, 2019

5.ZHANG D.,FU M.Z.,WU G.D., The content
measurement of Quercetin, Kaempferol,
Isorhamnetin by HPLC, Magazine of Chinese
Nationality Medicines, 2019

6.GONG H.T.,XIA J.F.,FANG Y.Z. et al, The impact
of seabuckthorn pulp taking to the gastrioin testinal
tract of patients suffered from sugar regulation
illness, Chinese Food and Nutrition, 2019

7.HAO G.,YANG R.,XIN L.Y.et al, R & D of
seabuckthorn functional drink and pig blood
hemolyin extraction, Drink Industry, 2019

8.SHI W.B.,The experiental research of
seabuckthorn seed oil and jujube seed oil on anti-
depression, Chinese medicines and clinical, 2019

9.CHENG X.D., Seabuckthorn development for

anti-poverty, Shanxi Soil Conservation Science and
Technolody, 2019
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10.ZHOU W.,HU N.,LIU X.T.et al, The RNA-Seq
transcription group analysis of seabuckthorn male
and female leaves, Genomics and Applied Biology,
2019

11.CAQO Y., XUE Q.Q., QI J.Y.,et al, The impact
of transmission rate to soil insect community in
artificial seabuckthorn forest, Shanxi Agricultural
Science, 2019

12. ZHANG X.,ZHANG X.J.,WANG X.L.,et al,
The measurement of gallic acid content of three
varieties seabuckthorn leaves, Shanxi Agricultural
Science, 2019

13.LIU Z.Q., LI G.L. SUI P.C. et al, Seabuckthorn
plantation mode for ecological & economic
purposes, Mordern Rural Science and Technology,
2019

14.ZHANG D.W., WANG H.J., ZHANG H.W., The
optimised propagation and cultivation technology
of seabuckthorn variety in western Liaoning
province, Applied Technology for Soil and Water
Conservation, 2019

15.ZHAO Z.L., WANG Y., Analysis of e-business
marketing and promotion of seabuckthorn products
in Shaanxi province, Rural Science and Technology,
2019

16.LIU H. Y., WANG R. M., GAO Z.H., Research of
processing techque for seabuckthorn yogurt mixed
with Eleocharis tuberosa, Journal of Shanxi Datong
University, 2019

17.L1 W., LI B.G., JIANG Y R., et al, The
optimization of palmlyoic acid processing for
seabuckthorn pulp oil by method of Urea Wraping,
Chinese Qil, 2019

18.JIANG Z.R., ZHANG T., WANG T., et al,
Research on property and anti-oxidant activity of

seabuckthorn pulp oil nono emulsion, Chinese Oil,
2019
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19. Cl Ren, XIAO Hong, LANG Jie, et al, The
clinical effect of Tibetan medicine of seabuckthorn
ointment in atomizative treatment of chronic
bronchitis, E-Magazine of Clinical Medicine
References, 2019

20. NAN J,B., DANZENG NIMA, LIN L., Research
on photosynthesis property with drough stress for
three species of seabuckthorn in Tibet. Plateau
Agricuture, 2019

21. CHE F. B., LI Y.H., The pest and insect control
technology of seabuckthorn in Xinjiang, Rural
Science and Technology,2019

22.WANG Z.Z., The high yield purpose cultrure
technology of Russian seabuckthorn variety,
Practical Technology and Information of Fruit Trees,
2019

23.NING Z.M., WU J., YU X. F., et al, The key
technologies of seabuckthorn seedling in spring,
Green Science and Technology, 2019

24 WU C.J., HAO Z., CAO M.J., et al, Research
on impact of seabuckthorn planting to the micro-
structrue of tailing substites, Environmental
Protection and Recycle Economy, 2019

25.L1 Y.H., NUERMAIMAITI AIMAITI, XIAREPATI
QIMAN, et al, Comparision of cold resistant
for seabuckthorn varieties in Xinjiang, Xinjiang
Agricutural Science, 2019

26.WANG Y.S., Research of degradaed
seabuckthorn plantation reformation and its effects,
Shanxi Forestry Science and Technology, 2019

27. ZHANG S., WANG D., Research on repair
effect of seabuckthorn flavonoids and selenium for
rat uterine injury, Chinese General Medicines, 2019

28.LIN Z.G,. The preliminary research of seabuckthorn

planting density in south-eastern Heilongjiang Province,
Forestry Survey and Design, 2019
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29.1.ZHANG X.F., YANG Y.J., XUE Y.T., et al,
Research on protective effect of seabuckthorn
phytosterols for ethanol induced acute gastric
mucous membranes injury of rat, Chinese Food
Additives, 2019

30.RUAN J.A., LIU W. Z., GAO F., The
hyperlipidemia treatment of seabuckthorn mixed
with ginkgo product and the impact of NO and ET-1
levels, Clinical Medicine Research and Practice,
2019

31.NAN J.B., LIN L., The photosynthesis property
comparision for three species of seabuckthorn in
Tibet. Research of Economic Tree, 2019

32. CAI S., RUAN C.J., DU W., et al, The difference
of flavonoids compounds in seabuckthorn leaf,
pulp and seed, Journal of Plant Resources and
Enviroment, 2019

33. Al N, LIU G.Q., QIANG D.H., et al, The impact
research of soil physical & chemical property in post
coal mine reclamation land to the water contenst of
seabuckthorn leaf and berry, Journal of Northwest
University, 2019

34.DENG S. R., MA C.M., ZHENG X.G., The
nutritional compound analysis of seabuckthorn
berries in Xijiang, Mordern Rural Science and
Technology, 2019

35. ZHAO H.P,, LIU J.N., Research on microwave
assisted processing technology of seabuckthorn seed
oil extraction with method of Response Face, Journal
of Jilin Chemical Engineering Colleage, 2019

36.SUN Y.H., Seabuckthorn cultivation and
management technology in Datong county, Qinghai
province, Agricutural Engineering Technology, 2019

37.ZHANG H.W., WANG H.J., Seabuckthorn
propagation and cultivation technology in
western Liaoning, Liaoning Forestry Science and
Technology, 2019
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38.HU X.D., CAI Y.Q., ZHOU Y., et al, Effect
of phospholipidase A-1 and C on degumming
of seabuckthorn pulp oil, Journal of Xinjiang
Agricutural University, 2019

39.YOU N., New variety and technology to promote
sustainable seabuckthorn development, Chinese
Forestry Industry, 2019

40.WANG X.P., SUN J.M., The experiment of seed
soaking for seabuckthorn seedlings, Fruit Tree
Practical Technology and Information, 2019

41.SHI W.X., The preliminary research of
seabuckthorn syrup effect in treatment of child
respiratory infection, Abstracts of the Update Global
Medical Information, 2019

42.ZU0O Y., CHEN J., The experience of
seabuckthorn syrup application combined with amin
bromotero oral liquid in child bronchitis treatment,
Abstracts of the Update Global Medical Information,
2019

43.LIU Y.F., TANG S.Z., WANG W.Q., et al,
The index optimization of ultrasonic extraction
for seabuckthorn leaf flavoniods, Herbivorous
Livestocks, 2019

44 . ZHANG S.,WANG D., Research on
seabuckthorn flavonoids effect of rat uterine injury,
Chinese Mordern Medicine Application, 2019

45.XU H.Y,, YIN L., GU Q.Q., et al, Research on
processing of seabuckthorn milk drink mixed with
roral jelly, Fresh Keeping and Production, 2019

46.CHANG Y.J., GAO Q.C., CAO X.H., et al,
Progress of research on seabuckthorn bio-
substances and its effect to gastro-intestinal
microorganisms, Packaging Engineering, 2019

47. ZHOU L., ZHU H.H., PING Y., et al, The formula

optimisation of seabuckthorn probiotics sour milk and
its antioxidant activity, Chinese Food Additives, 2019
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232.GUAN Y., The effect comparision of
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in north China, Shelterbelt Science and Technology,
2019

233.DONG Y.L, LIU Z.,, GAO W.Q., The content
determination of 18 kinds of organic elements of
seabuckthorn juice by Micro Digestion- Inductive
Coupling Plasma Radiation MS, Food Scurity
Quality Detectionalogy, 2019

234.ZHENG W.C., ZHANG H.X., SU R., et al,
Research on nutrition of seabuckhtorn berry
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gastric, Magazine of Chinese Livestocks, 2019

235.LIU Z.J., HU Z.M., MA L., et al, Tissue
pathological examination and EGF expressing
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impact of Seabuckthorn Gongyi Gel to rat cervical
erosion induced by phenol slurry with estamol,
Journal of Shaanxi Chinese Medicine University, 2019

236.HU J Z., Introduction of seabuckthorn varieties
for industry material purpose in China, Chinese Soil
and Water Conservation, 2019
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239.ZHANG A.M., WU J.Y., HAN X.Y., et al,
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240.WANG H., HUANG C.L., YANG F.D., et al,
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2019
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Sea Buckthorn Activities in Finland in 2019
2019 £HF=MmARIRE

I/I_ CULTIVATION % FibwRFhiE

In 2019 in Finland there were 2019 grower and
they had total area 118 ha - 72 ha in such stage
that it was possible to get crop total crop was 119
tons what means average 319 kg per hectare. The
hectares in cultivation were nearly the same as in
2018 but crop was very much higher in 2018 (88
tons)

In addition to growers there are many small home
cultivation with some bushes, which are not
included in statistics. In the coastal area of Finland
there are wild sea buckthorn bushes and people
have right to pick berries. The wild crop is not
included in statistics either.

Aromtech Ltd has started co-operation with
vocational college on Lapland to boost sea
buckthorn cultivation in Northern part of Finland.
The way is to combine education and pilot
cultivation. Aromtech has invested on sea
buckthorn bushes. Students of the college can get
experience of cultivation, crops, handle and sales
of crops before starting their own cultivation on
their home fields. This experimental phase will take
several years and results will be informed

£ 2019 &, F=F 2019 FibmihiE®,
BELSERA 118 AR Hep, XS 72
NRERER, B8R MM, HHtIRF
HWEAMFE M9 F. ATHEBERERS
2018 FE AR, BEFE8B558% (2018 &
F 88 ),

BRTFIMEE, TRITFS/INERKEME—LIDR
EAR, ZAAEEERIT. £S5 =081
XEFEDBER, MIBLERBIOHRER.
FEDMB RO BIEE DRGITHEUES .

ot

=FERRERLAE (Aromtech ) E&FF
WB5HRE= ( Lapland ) #IXAIBR 2B & 1E,
PURHSB =BT ME, HiAERE5R
SHERES . B Aromtech AEHREERFD
HE, FIRNFEEFREERIBEMEZ I,
ATLURSFE. R, GEBEFEENER., X

MRS B REYEE, SRR,

// == PROCESSING XFRBETMT
P 9%

In Finland the biggest volumes in sea buckthorn
products are juices and beverages. Because
cultivation is so small, berries and juice are mainly
imported. In 2019, about 500 tons of frozen berries
were imported.

EH=, RRHERLRTRER TN
T SO RRAMERER A/, DRREERMRT
FERFEZEFEHO, 2019 F, K905 500
/S HRIDRRIKR o
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Also in Finland there is production of special
products based on sea buckthorn such as sea
buckthorn oil and various products for health care
and personal care using sea buckthorn ingredients.
The biggest sea buckthorn oil production in Finland
is based on supercritical fluid extraction process by
Aromtech Ltd. Use of sea buckthorn material is up
to thousands of tons calculated as weight of fresh
berries.

#7,=

Finland has been active in sea buckthorn research
for several decades. In 2019, four original scientific
publications were published in high quality peer-
reviewed internal journals, focusing composition
and quality, processing, and health effects of sea
buckthorn. Some of the published research has
been a result of collaboration between academia
and industry.

RESEARCH

1.Markkinen, N, Laaksonen, O, Nahku, R, Yang,
B (2019) Impact of lactic acid fermentation on
sugars, acids, sugars alcohols, and selected
phenolic compounds in sea buckthorn (Hippophaé
rhamnoides) and black chokeberry (Aronia
melanocarpa) juices. Food Chem. 286, 204-215.

2.Larmo P, Jarvinen R, Laihia J, Loyttyniemi E,
Maavirta L, Yang B, Kallio H, Sandberg-Lall M.
(2019) Effects of a sea buckthorn oil spray emulsion
on dry eye. Contact Lens & Anterior Eye, 42, 428-
433.

3.Larmo P, Loyttyniemi E, Yang B, Kallio H, Erkkola

R (2019) Effects of a sea buckthorn oil cream on
vulvovaginal atrophy. Maturitas 124, 145-146.
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1. Markkinen, N, Laaksonen, O, Nahku, R,
Yang, B(2019), %, B& A& B XJ 7> #k (Hippophaé
rhamnoides) F122E % (Aronia melanocarpa) 825+
hiE. BR. EEMEBRECEYNTN. (B
Gt E ) (Food Chem) , 286 8, 204-215,

2. Larmo P, Jarvinen R, Laihia J, Loyttyniemi E,
Maavirta L, Yang B, Kallio H, Sandberg-Lall M.
(2019), W ERHBEE RN FRENE M.

(FBRFIEES5aIE ) (Contact Lens & Anterior
Eye) , 42 Hf, 428 -433,

3. Larmo P, Loyttyniemi E, Yang B, Kallio H,
Erkkola R(2019), PHRIMFEFIXIIIMBIRIEZEYE
(vulvovaginal atrophy ) B997 3, ( AL ZRE )
(Maturitas ) , 124 BB, 145 - 146,
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4.Ma X, Yang W, Marsol-Vall A, Laaksonen O,
Yang B (2019). Analysis of sensory-related
compounds and prediction of sensory properties in
sea buckthorn (Hippophaé rhamnoides L.) berries.
Intern. J. Food Sci. Technol. doi:10.1111/ijfs.14442.

In addition to the published research, University of
Turku has on-going research on the impact of the
latitudes of the growth locations the composition of
sea buckthorn berries and leaves by comparing the
berries and leaves harvested from plantations in
Southern and Northern Finland.

Y /)

Sea buckthorn plantations to reduce phosphorus
leakage into the Finnish Archipelago Sea via the
outlet-rivers — TYRNIRAKI

OF ENVIRONMENT

A ten-year sea buckthorn project, “TYRNIRAKI”,
organized by the University of Turku has started
in South-West Finland to reduce leakage of
phosphorus, nitrogen and other nutrients from the
farmed fields into the local rivers. The Archipelago
Sea suffers from severe eutrophication, and annual
“cyanobacterial blooming” is not anymore only a
visual problem. The increased rainfalls and shorter
snow-covered winters, evidently due to the climate
change, worsens the situation.

SEABUCKTHORN IN MANAGEMENT

4. Ma X, Yang W, Marsol-Vall A, Laaksonen O,

Yang B(2019), iPRRERSCHRRAERRXU GRS

REESFETRN. (EREmBEZESEAR)
(Intern. J. Food Sci. Technol ) , doi: 10.1111 /

ijfs. 14442,

bR T EAERAIAT, LIRERFIEERITHG
B L NS5 = R BRI b BB A FRAE ISR EERYD
PREFRFAVOIRM, THRMIEMDAIS EXDRRIK
SRANPIIHEE R RISZND

IRTEIREIATE
REIER

*Em “ MBI RRIRL D BB TR e O
= Archipelago B¥ 381 " (TYRNIRAKI - tyrnla

ravinteiden kierratykseen F5/ReHiE - FIBPER
RWCEF ) I8 .

HE/REXFAR . NE+FR “FHRERE"
WERIN B B =l iastit, BRIZRE
DREFEE. SIEMERYRZRE ST
e, Archipelago Eﬂ%iﬁiiﬁ%ﬁ?ziﬁ’ﬂ%%
F, BFEEZEABRE— MINER,
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SEZ, FIEREIEL,
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(1) The Finnish Archipelago Sea

25 Archipelago B 52815,

The Finnish Archipelago Sea

The Finnish Archipelago Sea is one of the most
valuable natural resources in the Nordic countries.
The sea with its 40 000 islands and islets started
to be formed only 10 000 years ago after the local
icecap melted towards the end of the ice age.
This inland sea is shallow, the salt content is low
and the connection to the Atlantic Ocean is very
narrow. This is why the nutrient leakages cause
an immediate problem and we have to reduce the
local runoffs from our farmed fields in the rivers and
further into the sea. The whole ecosystem suffers
and our living conditions are getting worse. We
need several options to resolve the problem and the
“TYRNIRAKI” project is one of them. (TYRNIRAKI;
tyrnia ravinteiden kierratykseen, sea buckthorn to
harvest nutrients)

(2) The action plan

S=HDERIIMEREERNEARRZ
—, HE4 RN BISFNBNEFRENR
FHIGTRMCRED, HHROKERUZ BTFE
. XTREER%, HEE2RK, 5
APOFRIERIEERE . XMENTAFSH
RIS — T RIBRIEE, FATLURDM
HATHFRBERN TRIIE—ZRAKREBH
Bn(FD) « BIESEREIBIR, ]
MEFERGFMRBE, FIMNFTE/LDEIK
RN EE, “TYRNIRAKI” mEz2RE
f Z —, (TYRNIRAKI - tyrnia ravinteiden
kierratykseen RIS 7 )

(Rl

The first sea buckthorn (SB) seedlings were
planted in May 2020 in five riverbed and seashore
fields in SW-Finland. The four SB varieties were
all of Finnish origin. Ten-year agreements with
the farmers guarantee the proper management of
the bushes that are at disposal of the University
of Turku for research and follow-up. The sea
buckthorn fields bind nutrients and carbon, and
the soil quality is improved and the biodiversity
increases. Neither fertilizers nor herbicides/
pesticides are used on the test fields. The leakages
in the local rivers and into the sea decrease, and P
and N are removed by harvesting and by the field
treatments. (Figure 1.)

This brings along additional business opportunities
for the farmers and the goal is to multiply the SB
plantations according to the upcoming results.
(Figures 2 and 3.)
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(3) The functional model from China

REPEIEIURI

The Ministry of Water Resources (China) has
over 30 years of experience on the topic. The
International Seabuckthorn Association (ISA,
SCISA), run by the Ministry, is an international
organization, and the University of Turku has joined
the activities since 1989.

Sea buckthorn seedlings have been planted in
wide areas, e.g. at the Huang He River Plateau
to bind soil, to produce berries and to make the
reforestation possible. SB is a significant and
increasing line of business, as well in China as in
Finland. Among the plants tested, SB is the best
one to bind soil and to reduce erosion caused by
water, wind and frost. As a heritage from this long-
term co-operation, the University of Turku has a
wide knowledge of SB as well, with more than 100
scientific international publications.

(4) Aplan for the entire country

PEVKAEAEXTES 30 SFEREZR. Az
HEENERIRIPSRERRERS (ISA.
SCISA) 2— M ERFAR, F=E/REXFH
1989 FEEHIN TIZiER o

DREAE ZMEETENELSE, LUR
KL EFRR, FESMISEMRMITEE.
DRAERENS =R TEEHIEEE KA
W55, EEEHRIEDT, DRE—MERT
TIEFEDIK. K. BIEAAMRIRAI—MEREF
BIEYD . (ENRERSIRRIRR, EI/REXRERS
DR EZN TR, EEfRLEAET 1002
RRHFIEI

HlEsEhES =Ezxitkl (I8 )

The aim is to multiply the concept but it requires
changes in the domestic farming regulations,
especially related to the shelter zones. Further,
significant financial and political support from the
government is necessary. It is a long-term project
and results faster than in 10 years should not
be expected. The farmers have taken a positive
attitude. Multidisciplinary co-operation in natural
sciences, technology, nutrition, agricultural
sciences, also with entrepreneurs and industry is
a must. Removal of phosphorus from the fields is
more

Zitll (I8 ) BRRT KAR, EERE

TERIRIWHIEER, F5I2SHIFHEX
BOEM. Ithoh, REBRFNEEMBAEIASZ
FROUE. XE—MKBNRE, 2EET
10 FARRIRESEARIRREFILH . RS
1R T FURAVESE (IR B AR R |
B RUHBZUAR BRI TSRS
Bl 20EHEF. NRAFBREBLENEFH
BREBEEBR
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Figure 1. B 1. TYRNIRAKI IiE Bx (2019-2028 £ )

Figure 2-E 2 TYRNIRAKIIMBEFXZRE

Figure 3. B 3 #MIXFTEHZRIFD
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Seabuckthorn Development in Germany in the Year of 2019

2019 fFEED R A RIS

Y /%

In 2019, the acreage in Germany increased
further. At the same time, we had to contend with
significant influences from climatic changes in the
conditions in the plantations. The years 2018 and
2019 were characterized by the fact that we had
significantly lower amounts of precipitation on the
one hand and up to 15% more hours of sunshine
on the other. Both of these factors mean that
the systems are subject to considerable stress.
Without being able to name the exact cause at the
moment, we have to state that we are experiencing
considerable losses of plants in some plantations.
This death of the sea buckthorn plants cannot be
logically explained by conditions of the location or
the varieties. There seems to be some clustering in
the north. The Hergo variety is particularly affected,
whereas the Leikora variety is less affected.
However, there are also inland plantations, i.e.
not near the Baltic Sea, where such observations
can be made. It should also be noted that these
systems were partly irrigated, but partly operated
without pollution. A direct correlation to the supply
situation with additionally given water cannot be
determined directly.

What is striking is the fact that we have observed
in many plants that the berries on the sunny side
show clear traces of fading.

An additional key observation is that we had
practically no periods of frost in the winters of
2017/18 and 2018/19. This may suggest that the
plants never really hibernated.

From the entirety of the observation one must
conclude that the causes are probably of a complex
nature and cannot be tied to a single parameter.

General situation when
growing sea buckthorn

IR B E

2019 &, EENDPREIFEERELELIEN. &
B, FEAIAESAEN SRS XS D RFEE
BB ES I, 2018-2019 &, —FHFEEEE
LLBRIEMNEERL, S—HHHRBREE
015%, MTERENE—REEINRTHRIE.
BEIE T EBREEAREE, BILE—LfiE
RSB 2EERD . WPHRERIISETIZE -
RYENFE S MM EEEE, UFEZRET
JEERHER, BEE Hergo RSN,

i Leikora mfhiEHLe, B2, —ELAFILK
THBHNRRYCRMER, BEIEIIRE
4. FEBHR, XZREMOERSM. &
PSRN, HERSERKELENERIEX
P HELABRE o

REBE, BMIERSIDWER LWRE—1I
K, EIEIPAEAYPRERSCE B EAREAYRIT .

E— KBS RHMZE, 2017-2018 &
12018-2019 Fa)sLhr LI B LR, Xt
TFESESBER—EIRBRIRIRE .

SZAEXREULISH -GS, FELERERA
BERGARE, MARE—RE.
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Research work

47>

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

In processing technology, research work has
been carried out on the recycling of waste in
the production of sea buckthorn juice. The main
goal is to use leaves and pomace. There are
different directions of research. For example, the
development of tea or the utilization of extracts from
leaves should be a possible option. Difficulties arise
in this case, in particular, from the fact that the food
legislation classifies products that were previously
not in the diet as so-called novel foods and these
are subject to an approval procedure. 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 sea buckthorn weather has been used in the
past to make tea. Extracts from leaves or from the
residues of oil extraction from the kernels of the sea
buckthorn berries are, however, a little more difficult
to classify.

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

The built-up area with sea buckthorn is essentially
divided into wild stocks and plantations. The wild
stocks are mainly found on the coasts of the North
Sea and the Baltic Sea. They cover around 100-200
ha. Of course, large amounts of 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. In particular,
the use of cutting technology is only possible to a
very limited extent. Plantation in total has currently
acreage of around 600-800 ha in Germany. The
areas are slowly but steadily increasing. Due to the
problems with the death of sea buckthorn plants
in 2018 and 2019, the willingness of farmers to
replant has been somewhat reduced. The annual
increase should be in the order of 50-100 ha.
It should be noted that in principle there is no
statistical recording of the plantations planted with
sea buckthorn. 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 sea buckthorn.

Situation in cultivation

MRS

RERDREFRETFEMFIALIER .
FEIREBEPSHAEILSIIRBIE0E,
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The processing capacities have grown further.
Currently, there is a phase in the balance between
selling juice and selling oil when there is an excess
of oil. Such fluctuations are not new to us and
usually change in relatively short periods of time.
About 50% of the processed quantities of sea
buckthorn 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, China, and the Russian
Federation.

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 biogas.

47,2

Our company held various events in 2019. This
also included very interesting lecture conferences
devoted to the field of wild fruit and sea buckthorn.
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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Use of sea buckthorn

Activity of the German
Seabuckthorn Association
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Summary

W/

Overall, the development in the area of sea
buckthorn 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 sea buckthorn and all of its derivatives in
a stable manner. Compared to other fruits, sea
buckthorn 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. Sea
buckthorn 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.

B2, BENPMRARERLSRT, FmEri
%ﬁ%i@ﬁ?i@ét/m KEEEIES. 85, FFE
ExREEIRMERRIXGE, BirEL
RESFAF RPN ENTEm. SHEAt
IKRABEL, BRI EIG R/ AR m.
RERZANEHENE—IRIFEDREA KT
KRR a3, MEFEM%EE@E
MEXE, AAFRENENRTm, RME
BEAM. XEFmAED R LR UESRNE
HE, AP HMEETNIERNEEX
ERIRSIH . PRER IR AEE D5~
Ab” (sideline ) B9R W=l R FRA2EIEE(ER,
B O MRRIBEH AR AR IAIERES .
— bR R R E T SIORBEEZAIA
ZEEIE, (BEHFEMRSTW,
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Report on Seabuckthorn Development in India

2019 SEENEL R A RIRE

Seabuckthorn

Y /%

Delhi University Botanical Society and Department
of Botany of Delhi University organized 3rd
National Conference of Seabuckthorn Association
of India on “Seabuckthorn: Translating Research
into sustainable Utilization and Conservation
on December 19-20, 2019. Mr. Siddhanta Das,
Director General and Special Secretary of Ministry
of Environment, Forest and Climate Change,
Government of India inaugurated the Conference.
There were over 110 delegates from various
universities and institutes, government officials and
representative of private sector companies present
in the conference.

W /)

Private sector company Chandigarh Agritech
established Co2 based supercritical oil extraction
unit at Baddi, Himachal Pradesh. It is 3rd such oil
extraction unit of India based on Co2 extraction
method. The unit has started functioning and
extracting oil from seabuckthorn fruit, besides
turmeric and other plants.

//»,E Leaf drying unit BRI FRIE &

Indian Institute of Technology, Delhi has established
a seabuckthorn leaf drying unit at Jhalma village in
Lahaul-Spiti in Himachal Pradesh. Seabuckthorn
leaf tea is emerging as a popular tea in some
pockets especially in Delhi and NCR.
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National Conference on

Oil processing unit
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There are about 120 seabuckthorn health products
which include juice, jam, jellies, beverages,
bakeries, tea and oil capsules, being manufactured
by about 5 major private sector companies. The
total annual turnover is just 8-10 million US dollars
only.

47,2

(1) CSK Himachal Pradesh
Agricultural University, Palampur

health products

on seabuckthorn

Marketing of seabuckthorn

Advancement in research

IR mEIHE

ENEBLREREFRLY 120 M, SIFERT.
RE. RE. B @RIE. FANHRE,
AL b RARBFERIEF, FEWHIR
B 800-1000 BT,

P RREY T ST R

FEEDRE/REARIAKE Palampur

The evaluation studies are being carried out on the
adaptation and growth behaviour of 10 Russian
seabuckthorn varieties raised at Research Station
at Kukumseri in Lahaul-Spiti, Himachal Pradesh.
Three varieties have shown better performances
than others.

Palampur university improved the propagation
method of seabuckthorn from softwood cuttings
under controlled conditions in poly-houses. The 2-3
months old green shoots with 20 cm length, treated
with 500 ppm IBA gave best results of rooting
at 220C and 90% humidity in poly-house. The
cuttings were planted on the sand: VC (95:5 ratio)
20 cm layer raised on well ploughed 10 cm deep
soil layer.

Palampur university has been sanctioned research
project entitled “Mass propagation and cultivation of
seabuckthorn cultivars for livelihood improvement
in cold deserts of Himachal Pradesh” for Rs. 36.70
lakhs for 3 years.

Bal, [EEXEDE/RFI Lahaul-Spiti BY
Kukumseri ift52i55 [F0A9 10 ME S HL R
BIRENAE R EHTIFNAR. B=
M RAIRI T E R,

Palampur KRZ280#H 7 IR E R NPT
AR EIER A AR 2-31 B . 20cm <.
500ppm IBA &MBRIZIETE 22°C. 90% &
ERREAMPERYIRRE. HBEMETE

i E :\VC (95:5) 20cm 2, & 10cm
=

Palampur KZEZHET —IEA “‘ES
B/RIBE R XD RR G AR EITEH
MEERE” NARIE, HH3F,
RE% 3670 HAtl.
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(2) TERI, New Delhi

EFF1EEE Teri

A total 256 seabuckthorn accessions from five
Himalayan states were studied to assess the level
and distribution of genetic diversity using GBS-SNP
markers. Using a mock reference, a total of 10374
GBS-SNPs were called across the 256 accessions
of H. rhamnoides and H. salicifolia. The genetic
diversity within accessions from Himachal Pradesh
was highest among all the states. There was
higher genetic diversity in H. rhamnoides than H.
salicifolia. There was also higher genetic diversity
in H. rhamnoides growing in Ladakh than Himachal
Pradesh.

(3) DIHAR (DRDO), Leh

M GBS-SNP fric, AR 7 RB=ESHH#
LB 5 NEREE 256 MDA RRIE SN
IKFEMS . FIFEIIESE mock reference
B, 1E 256 3 B 2D HER H. rhamnoides.
W 2#k H. salicifolia /2 #5557 10374
> GBS-SNPs tric. ESE/RITADIRIEE
ZHMEMBEIRYRS. REDPBRINEESHE
S TR, ROATIXAYERZDRRAYE
M TEDERI.

DIHAR ( EDEER#HZFT DRDO), Leh

Improved method of propagation from one-year-
old micro-cuttings of seabuckthorn with less than
3 mm diameter without treatment of any hormone
with 97% success rate. Rooting rates improved
in hardwood cuttings in open nursery covered
with polythene mulch over night. The institute is
engaged in research on selection of high yielding
forms of seabuckthorn.

The institute has also conducted detail studies
on the effect of different parts of seabuckthorn on
health conditions of different domestic animals.
There was significant increase in weight gain,
milk yield and physio-biochemical indices in
seabuckthorn fed animals at high altitude animals.

(4) DIHAR (DRDO), Leh

MRITEEED L (HMEdTE) - B154E
12/NF 3mm RIDRREER: , AIEERAME,
SIERINEIL 97% « ERBEZRIIGEEN
BEXEET, EAERNERREMRES. %
R N DRSS A PRI 5T o

ZIRR T RARRAI R RR B R RIR
AT TR EAR . LUPRABRISE
ke, HIBE. FpEMEEEWERSE

INMAS ( ENEEFLAFFT DRDO), 52 Delhi

Single dose (30 mg/kg body weight) of
seabuckthorn leaf extract rendered 90 percent

survivors of mice population when administered
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30 minutes before 30 minutes before Co-gamma-
irradiation (10 Gy). The mode of protection was
by normalizing oxidative stress, promoting anti-
oxidants level, countering injuries to brain, liver,
spleen and bone marrow. Further, effect of this
preparation was studied on tissue micro-biodata
caused by whole body irradiation.

(5) DIPAS (DRDO), Delhi

HHEEW), BUE 90% MFIEX. HIRPAR

SETENRY, ReSNEMFIKTE, X7
k. BF. BBRRSEENIRG . BE—SHRT
ZHIFIX 2 B RS EAV B LA IR
18

DIPAS ( ENEER#HFET DRDO), Delhi

Administration of seabuckthorn leaf extract
protected the animals from hypoxia under high
altitude conditions by decreasing AOPP, protein
carbonylation and endothelin-1 levels. Its efficacy
was comparable to a chemical ER stress inhibitor
4-PBA. CHOP, which is a marker of ER associated
with cell death was considerably lowered, signalling
a possible mechanism behind cardio-protection
activity of seabuckthorn extract.

The institute also developed the seabuckthorn
based adaptogen derived from its oil and leaf
extract. The leaf extract showed more than 80%
resistance in fall of rectal temperature as compared
to 30-40% in case of oil under high altitude
conditions. The polyphenolic rich fraction (PRF) of
leaves shown 66.6% resistance at four times lower
dose than whole leaf extract.

(6) University of Patanjali, Haridwar

RTINS K AOPP . EABTREN
MAKRE -17KE, ®RIFDDESEBERFET
BT RE . BRITI S AR REH IR
4-PBA1EZ. CHOP RREMF SHEIET
BXN—FrSY), HSEEERE, X5RH
IRRREI R BE B A DR RIPIER

ZMARFAFEFERTUDBRAEMB
adaptogen, BEMNPERATHFNMIZEFIZ
B, E8kEUMT, MR ERRE
TR 30-40%, MEFRE FREA
PR 80% LA L. HHRIZEERSD (PRF) &I
tH 66.6% B9FLE , EFELC2MHEEUWE 4 .

IHIENIFIRE, IBER/KR

Seabuckthorn oil showed anti-inflamatory and
anti-psoriasis efficacies in Wistar rats. There was
significant reduction in ear edema, ear biopsy
weights, epidermal thickness and skin lesions.
The mode of action of seabuckthorn oil was found
through inhibition of RNS and down regulation of
NF-kB protein and pro-inflammatory cytokines.

IDRREXT Wistar SLI KRB, MRER
EF . Eabkih, ESNERESE. RKEE
RZRXm R RIRL . (ERRER 2D RREBIIHD
# RNS, [#E NF-kB EEFERMBE T
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Country Report of Seabuckthorn Development in LATVIA in 2019
2019 SERIRRY4ETR b R & R 4R &

Y /%

The total area of sea buckthorn plantations in Latvia
in 2019 was about 800 ha, 120 ha of them have
been certified as organic. All of them are artificial,
there are no natural stands in Latvia. The annual
increase of planted areas is about 80 ha. The total
production of sea buckthorn fruits in Latvia in 2019
was about only 400 tons, as most of the fruits have
been damaged by sea buckthorn fly Rhagoletis
batawa. The average size of plantations is about
3 ha, though there are several plantations of 20 —
30 ha. Watering systems are installed only in the
largest plantations. There are no certain regions of
Latvia with intense development of plantations, they
are evenly distributed all over the country. Harvest
is performed by cut, freeze and shake of the whole
branches, though there is a specific gentle cut
of bushes, developed and recently used only in
Latvia. Most of the harvested fruits are exported
to EU countries, just 20% - 25% remain for local
processing.

There are no native stands of sea buckthorn in
Latvia, though the fossil pollen analysis show that
sea buckthorn have been present there after the
last ice-age. The introduction of cultivars have
been started at the beginning of the 1980s. The
best results were obtained by the group of varieties
bred by Tit Trofimov, Botanical garden of the
Moscow State University. Most of varieties grown
in the orchards of Latvia are crossings among
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bred varieties of the H.rhamnoides ssp. mongolica,
H.rhamnoides ssp. rhamnoides and H.rhamnoides
ssp. fluviatilis. The most important criterion of
selection is tolerance to volatile weather conditions
of the Baltic winters. There are four female varieties
(Botanicheskaya Ljubitelskaya, Prozrachnaya,
Marija Briivele, Tatjana), a hybrid from Archangelsk,
provided by Natalia Demidova, and a male variety
Lord grown in the commercial orchards of Latvia.
All mentioned female varieties achieve the most
required quality properties — the weight of fruit over
0,8g and soluble solids over 80 Brix.

W /)

There are three main processors of sea buckthorn
fruits in Latvia (Satori Alpha, Very Berry and
Dienvidi Plus) with the gross output 100 tons of
processed fruits with a total value of products 700
000 €. Their assortment of products include juice,
mixed drinks, sweets and vine.

#7,=

There are no state institutions in Latvia doing
solely the sea buckthorn research. Observations,
trials and recommendations about growing and
harvesting are performed by private enterprises.
Development of processing is done by both
scientific organizations and private companies.
The research of sea buckthorn chemical content
is managed mostly by scientific institutes, partly in
accordance to specific commercial orders of private
companies. Overall, the sea buckthorn research in
Latvia in 2019 has been performed by 3 institutions
involving 10 persons, incl. students, supervisors
and technical stuff.

Research status of seabuckthorn

EEINER R T IBE =S T RSN
taen. B TRERRRIEZ XFEYE
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Recent research has been done in the Latvia
University of Life sciences and Technologies,
https://www.llu.lv/en, Institute of Horticulture, https://
www.darzkopibasinstituts.lv/en/about-institute-of-
horticulture and Latvia

Sea buckthorn fruits, press remains and oil have
been used for developing of new products within the
bachelor and master thesis. There is a collaboration
project between Institute of Horticulture and
private enterprises about the preparing of technical
documentation of the local sea buckthorn seed
and pulp oil. In addition, the new research on the
development of new sea buckthorn leaf extracts
for the cosmetics industry has been started in the
Institute of Horticulture.

The total personnel involved in sea buckthorn
research, manufacturing, marketing planting, public
management during 2019 in Latvia was about 250
persons. Most of the sea buckthorn commercial growers
are members of the Latvian Fruit Growers Association,
department of the sea buckthorn growing.

The year of 2019 was significant, as the sea
buckthorn has reached the position of the third
most grown fruit crop in Latvia. The sea buckthorn
breeder and grower Andrejs Brivelis has been
announced as a Fruit Grower of The Year and
awarded a medal of the state fruit growing branch.

W /)

“Sea buckthorn extracts obtained by supercritical
CO2 extraction: Comparative analysis of different
berry varieties”. Performed by the University of
Latvia, financed by EU funds.

“Evaluation of precious compounds, incl. serotonin,
in the by-products of sea buckthorn growing and
processing”. Performed by the State Institute of
Wood Chemistry, ordered and financed by Andrejs
Bravelis.
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Seabuckthorn Research and Development in Pakistan in the
Year of 2019
2019 FEEBINEVYHARSFHARSE

Distribution

Y /7%

Sea buckthorn is distributed throughout Gilgit
Baltistan & Chitral (GBC) with 5700 hectares
of natural populations. In Pakistan, it is mostly
found in Gilgit, Ghizar, Ganche, Astore, Skardu,
shigar valley and Hunza with most of the locations
consisting of patches of Sea buckthorn thickets
away from residential areas, used and harvested
to only a limited extent about (285 ha; ~5%). There
is not a single Sea buckthorn orchard established
on commercial scale in Pakistan. The naturally
occurring populations are found on river belts,
mountains and roadsides in Gilgit, Hunza, and
Baltistan. There is only one subspecies of Sea
buckthorn i.e Turkestanica reported in Pakistan.
There was an introduction of Chinese genotype
Sinensis in very small areas of Baltistan but it has
no significant area and yield to report. However this
variety has been established in Rawalakot, Azad
Jammu and Kashmir on experimental stage. There
is not an increase in Sea buckthorn cultivation area
for the year 2019 in Pakistan.

Gilgit- o
Baltistan

Pakistan

A

Fig-1 (a) and (b) éea buckthorn is found

IRF IR

FEEEHERE, WX AMS 6 Gilgit Baltistan
& Chitral (GBC) #1X, ZEFR 5700 AR,
BEHE Gilgit, Ghizar, Ganche, Astore,
Skardu, Shigar, Hunza fI&HX, KZ=2
RRNEND R, AeBERRX, EHRWEFIBRY
HIRRER, RE5% (258 ~) . B,
EEIMEREERIEN FALTRMER . X
BARIE R E— RO R AP RR R B R I DR ML e
9 #5 7£ Gilgit, Hunza, and Baltistan s X /9
A, BiIAFWEX, £ Baltistan #X/NEFR
SIMEFEDRTM (£8) , BE, g
BIVRESET NEXRE, ZEWMMEE
Rawalakot, Azad Jammu and Kashmir( &
ES5RMKR) KGRI 2019 4,
EEHE S A I DR AEE L .

i'n Gilgit Baltistan and main areas of Sea buckthorn

populations in Gilgit Baltistan

].— (a) ~N (b):

YOI RR AR L TE Gilgit Baltistan 327345 [X
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The annual production of fresh berries has been
estimated 3000 tons for the year 2019. However,
there are many wild forests of Sea buckthorn which
are still unexplored and data has not been recorded
from such wild populations established in distant
areas of Karakorum Mountains. There was 800
tons harvested for the year 2019 from Northern
Areas of Pakistan. The rest of plant populations
are not harvested due to lesser market value, non
availability of market, laborious harvesting methods,
lack of training and storage of berries.

&b, 2019 FERIMBDRERS~EL
3000 M, B2, HFIFSHFEDPMREIRRK
FA, ZEIEASEEALER EC L XAVEFL
R, 2019 F, EEEHEILERBX, RIL
T 800 M, HRRIFAHIHNEE. SizEH
. ANLRBETZERS . REARBFIFOREE
FHFRR, BRI

Fig: 2 (a) and (b) Sea buckthorn plant populations and fruit in Northern areas of Pakistan. (Shah, 2005).
2—(a). (b): 7ELELHTIHALHIHE X (190 R FE AL S (Shah, 2005 4F)

I/» — Genetic Resources YRR R A IR
.

Multiple studies have provided the evidence
of significant genetic diversity among the Sea
buckthorn plantations in Pakistan. This genetic
diversity has been reported on the basis of
morphological, biochemical and molecular level
(Shah et al., 2007, 2009), (Nawaz et al., 2018).
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Since there is no commercial variety available and
recorded information about the establishment of
Sea buckthorn as crop in these areas, the genetic
diversity has been sustained and conserved in
these natural populations. It has been observed
that genotypes vary in berry size, color, plant
height, leaves shape and size etc. The biochemical
contents in berries and leaves vary among the
plant populations. The AFLPs study (Shah et al.,
2009) revealed that geographic distance had least
impact on genetic diversity of Sea buckthorn plant
populations.

R MAIE ORI ELFEDHERR A X R
H, XEDREERREEEARSZH. B
g ‘TERRRKEZSHR” (AFLPs) %
(Shah et al., 2009) &8, HIEFRZRIFEEHT
IBRYDRREY MR E R RSN E R

Fig: 3 (a) and (b) Turkestanica berries from Skardu and plantion of UK Sea buckthorn in AJK
(Pictures provided by Dr. Asad Hussain Shah)
3- (@) + (b): Skardu Hs[X [ EYDERAIE AJK H XN AR K H 5 [ 17 ik

However, the nutritional value increased or
decreased with the variation of altitudes and
areas. This biochemical diversity can be based on
environmental factors. There is another Chinese
species Sinensis with negligible plant populations in
Skardu and Rawalakot, Azad Jammu and Kashmir.
There are 300-500 plants at Rawalakot with
moderate fruit set.

PHRHNERRDBESHAXABKREMMME
%, EEMUZSHUEERERRRE, &
Skardu, Rawalakot, Azad Jammu and
Kashmir X Fig—/\RAYFEDRER (TFF ) ,
Hh, £ Rawalakot #8X A& 300-500 #k,
FERRIER
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Fig: 4 (a) and (b)Subspecies Sinences being propagated through seeds and cuttings at
Rawalakot (Asad Shah)

1-(a). (b):

The Subspecies Sinensis was brought from
China in late 1990s in a project run by Ministry
of National Food Security and Research. The
plant populations and nursery was developed at
Muree Pataryata area of Northern Rawalpindi
but unfortunately the plant populations could not
be maintained. Sea buckthorn Turkestanica was
transported from Skardu and 5000 plants were
planted in Rawalakot and Baloch areas of AJK
by University of Poonch and local NGO Sukhi
Development Foundation. Unfortunately the
plants did not survive. A small plant population of
Sea buckthorn was established in Baloch Azad
Jammu and Kashmir from UK’s Sea buckthorn
seeds by Department of Biotechnology, University
of Kotli Azad Jammu and Kashmir. However
this population was burnt in forest fire and there
is not a single plant survived of this variety. It
was observed that plant health and leaves were
showing promising growth as compared to plants
of Turkestanica in AJK.
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7t Rawalakot H[X F1 [E VbR GEFD Fh5 KA EHE &

FEDER (7R ) 21990 FREZEE
HMBR B L2 SRR INE 51T,
HATRPERMEF N E EIEE Rawalpindi
1t ZBAY Muree Pataryata # X, 1Ri&
RBE, XEMBEREREF K. Pl
R (r# ) B ET Skardu B X,
H &1 5000 ¥ H Poonch K% #1241t
KIAEBUAFALR Sukhi K EE S SMIETE
AJK B9 Rawalakot #1 Baloch i# X,
Relfs, wigBFiE %K. Kotli Azad
Jammu and Kashmir KZEYHRARER
£ Baloch Azad Jammu and Kashmir
Y 7/ R B RER D RRIEE, BJfE
W—IDFEMANRE A B, IRIETE
AJK BXRINIER, S FR ( F )
HEEE, SFEIPER (A ) BRI R ER
BERIRRIRT .
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Fig:5 (a) and (b) Sea buckthorn sub species sinensis bearing fruit at Rawalakot. and collection of
leaves from Sinensis plant population at Rawalakot for analysis. (Pictures courtesy of Dr. Asad Hussain Shah
Kl -5 -(a). (b): HEVBLFE Rawalakot Hi[X 45 S 1% R R A A [ 70 ik B 4574t o

W /s

There have been few proposals submitted to
Pakistan Science Foundation and Higher Education
Commission by Department of Biotechnology,
University of Kotli Azad Jammu and Kashmir
however the proposals have not been funded. The
basic study to characterize the genotypes on the
basis of morphological, nutritional and molecular
markers has been made and germplasm for
breeding local Sea buckthorn genotypes has been
selected. This gene pool needs to be used for
cultivar development soon.

It can be concluded that there is not a single project
being carried out on Sea buckthorn breeding.

Breeding of Sea buckthorn in Pakistan bR & #h

Kotli Azad Jammu and Kashmir KZ 4 4]
BARREROEEIFERZESSNESENE
ZREPIRTIE, BRIEEREELEBRE.
ELFENEMARBEETESE. 8FF
o FIRcIERZNHE, DIRLUEE S
A BRI TFRIE, X—EREFER
REBFEEPHRNEMN. 22, EERBEA
SEARDHREMIE .
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Fig: 6 (a) and (b) Dendrogramic representation of Sea buckthom Gemmplasm from Pakistan Using
AFLP(Shah et al., 2009) and Sea buckthom micropropagation in University of Kotli AJK.
= 6-(a) + (b): FIFH AFLP 73 Hr R R H VD BT BRI REIR B A Kot 11 ATK KT R AVD BRI 0

47,2

China is the leading producer and exporter; a
total annual yield of about one hundred thousand
t has been reported to lead to revenues of 1.43
billion US$ (Ecue et al.,2011). Mongolia is the
second leading producer with 13,500 ha (wild
collection) and 6000 ha (cultivated) leading to an
annual yield of between 1200-1600 t earning 5
million US$ (Bartish et al., 1999,2000). In India,
the species is only marginally utilized with 13,000
ha (wild collection) and a total annual yield of 600
t (Raun 2004). Pakistan in contrast harvests a
comparatively low share on approximately 5700 ha
harboring an estimated 12 million individuals. These
populations are mainly concentrated in the northern
region of Gilgit-Baltistan where most of this area
consists of patches of sea buckthorn thickets away
from residential areas, used and harvested to only
a limited extent (about 285 ha; ~5%; (Rongsen
Lu, 1992).The total berry production per anum is
2500 tons and annual harvest is 800-1000 ton. The
annual business is estimated 80 million rupees

and Market
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Sea buckthorn Annual harvest

IYREFER ™IS

FERYPHREFSHONMAEESR, &L
2019 &, FERIPBRRILF~E£910 HE,

FF{E2914.312% 7t (Ecue et al.,2011). &
HEZEMES, BRADPIREIR 13500 AR
FATHEE 6000 R, FrF= R 1200-
1600 Mg, 7= {8 500 55 = JT (Bartish et al,,
1999,2000)., fEEIE, 13000 ALK HR
RERELVEBREEFA, FPERE 600
[ (Raun 2004), HBLLEERERE, PR
SCRIGEEBIRME, KLBDHIERETR 5700 A
. 1200 BHkDHR. RLRRFEFEEFDH
£ Gilgit-Baltistan JtEftEX, KZ2HIKE
Mo, BrBERK, ERWFIBERR
B 5% (258 2 1) (Rongsen Lu, 1992).

BERTE4 2500 1%, sCRRUE 800-
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or 0.5 million US dollars which is very less to its
business potential. However due to awareness
campaigns by local and international NGOs the
export of dry berries has been increased from 500
tons to 750 tons in the year 2019. The reasons
for this low use are manifold: First, the utilization
as a food crop seems to be rather recent as it is
unknown to the traditional local cuisine. Second,
the thorny nature of the plants makes easy harvest
within the stand thickets difficult. Third, alternating
bearing behavior prevents a reliable annual yield;
this may be partly related to the effects of harsh
environmental conditions. Fourth, there are areas
with a high share of male plants that do not bear
fruits at all, though they are important reservoirs
of genetic diversity. Fifth, fruit sale revenues
are generally low due to the oligopoly of a few
middlemen and for value added products due to low
customer demand. Sixth, knowledge on suitable
stand management as well as harvesting and post-
harvesting practices are lacking on a broad scale,
though some training units are offered by non-
government organizations (NGOs) and extension
services.

Apart from the limited use of berries in Gilgit-
Baltistan, harvesting and handling techniques also
differ significantly among villages. Sophisticated
harvesting and handling techniques have been
rather recently introduced and promoted by local
NGOs, foremost the Agha Khan Rural Support
Program (AKRSP). In conclusion the reported
and expected annual production is approximately
2500 tons with only 800 tons are used for drying
the berries for export and making products like
jams, juices, pulp, restaurant cuisines etc on small
scale. There are few local small enterprises named,
Pak Sea buckthorn International, Hunza Organic,
Pakistan Hunza Sea buckthorn Enterprises
limited, Sea buckthorn berry Islamabad, Awan
nutraceuticals, Munawwar Enterprises Lahore and
few more with limited aspect of Sea buckthorn
business.

1000 M, SF7={E2£9 8000 AFALL (95505
x7t) , HRFEEESINE. ST
MERIFEFINMERRADERE, 2019 Fi0RR
FREOH 500 MEIERA 750 M, &6k E R
DBRZFENARNEREZHER, F—=2H
TIHPBRIERRBMBEINRTE, FARE
RN RTINS, £, DRRS, #
NDBRBAMRRAENE . 5=, BIFRIED
SESERNRERN, DRERKNNFIURIE
PREFTERNEE. B, —LAIXEERRT S
tEhd s, REEREIDIREESHIENER
Bk, $h, AHpHERAERE, —LhER
B SECP MR MINEF mAYHEWA
HBRIK. $7N, RE—LIFBFHRFME
ARSIV B XEZ)I, HATRZSLAERDRR
MEIERNR, RUNIITAUMER K

I%7 Gilgit-Baltistan i1 X > #k R LAY B R F
R, EREZHISRREFIGIE G A RE
tal. s, B “FIITEAEFTL” Agha
Khan Rural Support Program (AKRSP)
FAFBUSHAGD S ERNMET 7 DRI AL TR,
R, B2, BiREMMTIEENEGFIDR
RELBFE AR 2500 i, JF 800 15
FIIAFREO, S/ MIEINTARE. R
T RERMBREmE~m. LN EEEARE
LRAIED#RE L : Pak Sea buckthorn
International, Hunza Organic, Pakistan
Hunza Sea buckthorn Enterprises limited,
Sea buckthorn berry Islamabad, Awan
nutraceuticals, Munawwar Enterprises
Lahore &,
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Figure:7 Sea buckthorn plant population in Skardu
7: AKAE Skardu Hu[X [IvD R

Figure 8. Different harvesting and drying methods and their effects on sea buckthorn berry quality

during 2017-2018 in Gilgit-Baltistan, Pakistan. (a) Simple, non-standardized harvesting tools
including a wooden stick and a plastic bag; (b) threshing of sea buckthorn berries from semi-
dried branches cut prior and transported home; (c) spread of berries on the roof of a house; cloth
between clay surface and berries reduces contamination by foreign particles; (d) spread of berries
on concrete floor in an experimental green house; (e) physical quality reduction through browning
and dust particles; (f) rancidness of sea buckthorn berries (black spots) due to improper storage.
(Nawaz et al., 2020)

B 8 : 2017 - 2018 fE7& B £ Hi8 Gilgit—Baltistan ¥ X R E RIS EZX D BRESSRENE W .
(@) H#E., FEFRAECRKRTE : AMEBITMERREE ; ) . BERDE, MNETFTREBRE ; ()
TEKEEGRE, BRIFEDHRES, MAIMBEDTE ; (d) B BB =K MR D RESS ;
(e) BERKBRARSHDHRRILYELR ; () BEFEASSBOBRRLER (B3 .
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Sea buckthorn in Pakistan has not been exploited
to its potential in Pakistan. However few of the
products being used in local and national market
are as follows.

6-1. Sea buckthorn pure pulp: The pure pulp
extracted by Pak Sea buckthorn International and
Mountain Areas Farmers Organization in Gilgit
Baltistan is sown in local and national market.
This pulp is diluted in water and used as drink in
Pakistan.

6-2. Sea buckthorn Seeds: Sea buckthorn seeds
are dried and sold for extraction of oil in Pakistan.

6-3. Sea buckhorn Jam: The berry juice is used to
make Sea buckthorn jam being used in local market
and tourists also purchase the local products but
still there is no utilization of Sea buckthorn Jam on
national level in Pakistan.

6-4. Sea buckthorn Oil: The crude oil extracted
from Sea buckthorn berries and seeds is packed
and sold in local and national market.

6-5. Sea buckthorn Tea: This tea is made from Sea
buckthorn leaves and sold in local market.

6-6. Sea buckthorn dried berries: Sun or air dried
berries are exported from Pakistan. There were 20
containers of dried berries exported from Pakistan
in the year 2019.

6-7. Sea buckhorn Juice Powder:

Sea buckthom Products in Pakistan

REEEIMBAPRBRMBERFT L LK,
BEFTT LU s S E ™7 .

W
6-1. PR : Pak P ERE R SF Gilgit
Baltistan LIXKREHELFH A, FmSXitiNeE
7)Y UL 3=t A =V S SN

6-2. Wik 7 TIEEEZLPEERMNITE
6-3. WERERE: WEENTIAERT. BEEY
WHIRHE, ELFE. Bal, LEEEE

B2 EEERN M.

6-4. PRRH: MIDERFRFFIR SIS
EH, QREESMIEREMEENTHIZHEE .

6-5. IHEE IORRITHIBU M b5 E .
6-6. WRTR: BTN STIRIIT
SHOFEMER, 2019 &, BRI

M 20 MrEERBERDIRTR

6-7. IDRRERAD :
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Figure: 9. Sea buckthorn products developed in Pakistan

9: EEHTEIKHYIDER" M

W /%

7-1. Institutes working on Sea buckthorn:

There are no specific institutes for exclusive
research on Sea buckthorn in Pakistan

7-2. Scientists working on Sea buckthorn in
Pakistan.

7-2-1. Dr. Asad Hussain Shah, Associate Professor,

Department of Biotechnology, University of Kotli
Azad Jammu and Kashmir
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Seabuckthom Research in Pakistan
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Dr. Asad Hussain Shah has been working on Sea
buckthorn from last 17 years and earned his Ph.D
on Sea buckthorn research with the title of “Genetic
Characterization of Sea buckthorn (Hippophae
rhamnoides ssp turkestanica) genotypes from
Northern Areas of Pakistan in relation to valuable
Biochemical Constitutes”

A- Publications: Dr. Shah has published more than
10 research papers on Sea buckthorn research on
multiple areas of research ranging from genetic,
biochemical, molecular, environmental and health
aspects. The research has been based in following
main areas.

A-1- Genetic Characterization of Sea buckthorn
using Morphological, Biochemical and Molecular
Markers

A-2- Nutritional Profiling of Sea buckthorn
Genotypes from Pakistan.

A-3- Genetic improvement experimentation for New
Sea buckthorn Cultivar in Pakistan and isolation of
Vitamin C and Iron genes from Sea buckthorn for
biofortification of Cereals.

A-4- Anti oxidants, anti-coagulant and anti-diabetic
potential of Sea buckthorn pulp and leaves.

A-5- Effect of Sea buckthorn on brain disorders with
collaboration in University of Karachi, Pakistan.

A-6- Optimizing and Developing Sea buckthorn
Products in AJK.

A-7- Introduction of Germplasm from UK and
China and broadening the genetic base to evolve
cultivars.

A-8- Creating awareness using electronic and print
media in masses and governmental organizations.

Asad Hussain Shah &+ N\ =D #ERif 5 17
F, FLULERARIC “ BEEIBEILEIHEX F
RSB RERBE SHE REYWFA
PDEEWZE” ( Genetic Characterization of
Sea buckthorn (Hippophae rhamnoides
ssp turkestanica) genotypes from
Northern Areas of Pakistan in relation to
valuable Biochemical Constitutes ) $%15t&
T,

A- 2RI,

Shah BEELRAERT 10 SEEXKDIRIAFAHY
X, WRIEEZE. EPHZE. 9FF. BB
SRS, EFREEE:

A-1- MIRESZE . EMUEMD FIRco
IRREEAFIE

A-2- BEHNBDREREENERAD DT .

A-3- EEHHEDBRILREEIEEU RN
ORRHER | REEDBRENE.

A-4- DRERFLPRHAIMEM . FUERSE. 1
HEPRIBIE 5

A-5- SEEIMBRAIZFAFES(FRAZFILIRY
RBRZBHIRIER -

A-6— AJK HIBGPRR P mffi R ST .

A-7- NEREFFES BB FRIR, X
EEEM, BHEPBRHmiT.

A-8- BEBUFARMEBF. RERET KR
SRR .
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A-9- Establishing Sea buckthorn in barren and
steep slopes of Azad Jammu and Kashmir

A-10- Micro-propagation of Sea buckthorn for
somacolonal variations in Sea buckthorn.

In addition, He has visited UK twice for developing
collaborative research projects on Sea buckthorn
and developed international linkages with University
of Sussex, Aberstywth University, TARRC UK and
Dania Nationality Universities of China

B- Few publications are mentioned below:

B-1- Biochemical and nutritional evaluations of
sea buckthorn (Hippophae rhamnoides L. spp.
Turkestanica) from different locations of Pakistan,
Pak. J. Bot 39 (6), 2059-2065

B-2- Evaluation of phylogenetic relationship among
Sea Buckthorn (Hippophae rhamnoides L spp.
turkestanica) wild ecotypes from Pakistan using
amplified fragment length polymorphism ...Pak J
Bot 41 (5), 2419-2426

B-3- Chemical and nutritional constituents of
sea buckthorn (Hippophae rhamnoides ssp.
turkestanica) berries from Pakistan, Italian journal
of food science 17 (4), 455

B-4- Oral supplementation of Sea buckthorn
(Hippophae rhamnoides L. spp. Turkestanica) fruit
extract modifies haloperidol induced behavioral
deficits and increases brain serotonin. Journal of
Food and Drug Analysis 17 (4), 257-263

B-5- Determination of optimum harvesting time for
Vitamin C, oil and mineral elements in berries sea
buckthorn (Hippophae rhamnoides), Pak J Bot 42
(5), 3561-3568

B-6- Evaluation of antidepressant-like effects of
aqueous extract of sea buckthorn (Hippophae
rhamnoides L. ssp. turkestanica) fruits in
experimental models of depression, Pak. J. Bot 43
(3), 1595-1599
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B-1- EEHMERE S 1 X FIDRRAIENL
FMEFRFITN, Pak. J. Bot 39 (6), 2059—
2065

B-2- N BRBRKEZEM (AFLP) 75
E EEIMBP IR BB AESEARS
KEEXMETMN, Pak J Bot 41 (5), 2419—
2426

B-3- BEHIBFIPFRRILMUZINE TR D
44, Italian journal of food science 17 (4),
455

B-4- ORPILDRRER STIR BV R S 2 R IE
B2 (haloperidol ) FEATNREIRK . =AM
iB= (5- BE&R% serotonin ) #5%, Journal
of Food and Drug Analysis 17 (4), 257-
263

B-5- EF#H@H4ERC. HMMETEAEN
WRRR LR RS A U1L , Pak J Bot 42 (5),
3561-3568

B-6— F LD RRSR LKA IR B L HI AR 3K
RIWIRBAR , Pak. J. Bot 43 (3), 1595—
1599
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B-7- Possible anxiolytic profile of aqueous fruit
extracts of a medicinal plant sea buckthorn
(Hippophae rhamnoides L. spp. Turkestanica)
in experimental models ,F Batool, AH Shah, SD
Ahmed, ZS Saify, DJ Haleem, Pakistan Journal of
Botany 41 (6), 2791-2800

B-8- Protective effects of aqueous fruit extract from
Sea Buckthorn (Hippophae rhamnoides L. spp.
Turkestanica) on haloperidol-induced orofacial
dyskinesia and neuronal alterations ..., F Batool,
AH Shah, SD Ahmed, ZS Saify, DJ Haleem,
Medical Science Monitor 16 (8), BR285-BR292

B-9- Molecular cloning and transcript profiling
of ascorbate oxidase gene at different growth
development stages from therapeutically important
plant Sea buckthorn Hippophae rhamnides, Pak. J.
Bot 49 (3), 1143-1154

7.2-2. Dr. Syed Dilnawaz Ahmed Gardezi:
Professor and Vice Chancellor, University of Kotli
Azad Jammu and Kashmir.

Dr. Gardezi initiated the research on Sea buckthorn
in Azad Jammu and Kashmir and brought Chinese
variety Sinensis to establish at Rawalakot which
are growing successfully. Dr. Gardezi has been
working professor emirates in University of Poonch
Rawalakot AJK. He has published quite a few
papers and had also completed one research
project of Sea buckthorn improvement in Pakistan.

7-2-3. Dr. Farhat Batool: Professor Biochemistry:
Department of Biochemistry, University of Karachi
Pakistan.

Being involved in neuro science research Dr. Farhat
Batool has been involved in using Sea buckthorn
against neurological degradation and diseases.
She has published more than 5 research papers on
Sea buckthorn and has used Sea buckthorn pulp
and oil successfully to mediate the brain disorders.

B-7- SRR R SL/KA IR BRI EE S ST
ISR | Pakistan Journal of Botany 41
(6), 2791-2800

B-8- I P FRE LKA M IR BN @R Uk
IEEZ (haloperidol ) #E & IEENEBFIEHE T
7 (orofacial dyskinesia and neuronal
alterations) 89 & # {E B tH 5=, Medical
Science Monitor 16 (8), BR285-BR292

B-9- EEMAREERK ABMEBIIAIES
1k (ascorbate oxidase ) HERE D FHE
MEEFEoHr , Pak. J. Bot 49 (3), 1143-1154

7-2-2. Syed Dilnawaz Ahmed Gardezi {&
+, Kotli Azad Jammu and Kashmir X %
B, B3R

Syed Dilnawaz Ahmed Gardezi & + FF
8) 7 Azad Jammu and Kashmir 89 i #&
R, HiBPEDRITFMAEINSIFE EELR
18 Rawalakot # X, Dr. Gardezi {8 = & 2
Poonch Rawalakot AJK KZEB#I%, it
RERT—RIDBRARIC, HERFTH T —
A KPR RAIARINE -

7-2-3. Farhat Batool {5+, BEEFERH
TRFEYMZ RIS

Farhat Batool <IN EHERIZH R,
FRIP AT AR ER. AR T
5 EPBRARIEN, FNEAPRER
FOO BRI AR -
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7-2-4. Dr. Syed Mubasher Sabir: Associate
Professor, University of Poonch Rawalakot Azad
Jammu and Kashmir.

Dr. Syed Mubasher Sabir has been engaged in
analyzing Sea buckthorn biochemical profiling and
nutritional analysis and has published multiple
papers on Sea buckthorn.

7-2-5. Dr. Alam Zeb, University of Malakand
Chakdara, Pakistan

Mr. Alam Zeb is working on Biochemical diversity of
Pakistani Sea buckthorn.

7-2-6. Dr. Arsalan Nawaz, has worked on Diversity
of Sea buckthorn from Northern Pakistan. Though
working in University of Kassel in Germany but
he has published his research on Pakistani Sea
buckthorn.

In addition to the above mentioned scientist, there
are quite a few scientists who have published their
work on Sea buckthorn in Pakistan but Dr. Asad
Hussain Shah from Department of Biotechnology,
University of Kotli Azad Jammu and Kashmir and
Dr. Farhat Batool, from Department of Biochemistry,
University of Karachi are engaged in Research and
Development on Sea buckthorn in Pakistan.

7-3. Pakistan Council for Scientific and Industrial
Research (PCSIR) is a governmental organization
involved in pulp and oil extraction at Sakardu but
it has to build more capacity and develop diverse
range of marketable products. There are few NGOs
involved in trainings of Sea buckthorn cultivation
and harvesting in Northern Pakistan.

7-4. Agha Khan Rural Support (AKRSP) has helped
the residents of Northern Areas of Pakistan a great
deal for establishing Sea buckthorn as enterprises.

7-5. Pak Sea buckthorn International has played
an important role for developing products from Sea
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buckthorn in Northern Pakistan. Mr. Ghulam Nabi
Shigri the chairman of this company has the credit
to establish the market of Sea buckthorn products
in local areas and also exporting the dry berries
from Pakistan.

7-6. Hunza Organics: A company in Hunza is
exporting the dry berries of Sea buckthorn from
Northern Pakistan and also making local products
for national market.

7-7. Munawar Industries Enterprises Lahore is
exporting the dry berries of Sea buckthorn from
Pakistan from more than 10 years. There is an
increased market of export for the year 2019. Due
to Covid-19 pandemic the export has been reduced
significantly in recent months.

I/I\

There is no policy document or live project from
Pakistani Government for establishment and
processing of Sea buckthorn in Pakistan.

W /R

Sea buckthorn is an important multipurpose plant
in Pakistan with 5700 hectares of wild populations
distributed in Northern Pakistan. Unfortunately
the plant has been under utilized in Pakistan due
to less awareness, poor planning and policy from
government, non availability of improved cultivars,
lack of research on Sea buckthorn breeding, poor
harvesting practices, lack of training for processing
and limited people and organizations involved in
Research and Development in Pakistan. Following
are the proposals for developing Sea buckthorn
industry in Pakistan.

Conclusion

Policy making for seabuckthom

7-5. Pak EfRPRRAE): EEEAFEIEERBX
R AR AE TEE(ER. Ghulam Nabi
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9-1. Awareness about Sea buckthorn’s importance
for human health, nutrition, industry and
environment in higher altitudes of Pakistan through
electronic, print/social media, Universities, Schools
and colleges.

9-2. Developing Sea buckthorn genotypes from
selected germplasm from Pakistan. The plants with
larger berry size should be crossed and hybrids
should be evolved for improving yield per plant.

9-3. Maintaining the male and female plants ratio in
balanced numbers to allow female plants to flourish
more and using male plants only as pollinators and
lesser in number.

9-4. Developing modern tools to harvest Sea
buckthorn plants to allow more harvest and reduce
the labor cost.

9-5. Developing Sea buckthorn fruit processing
units in Northern Pakistan to develop diverse range
of export quality products.

9-6. More oil expeller units should be installed in
Pakistan to utilize the oil for export and market in
country.

9-7. Involving beverages and food industries of
Pakistan to make products from Sea buckthorn.

9-8. Cosmetic industry should bring in the business
of Sea buckthorn products in cosmetics.

9-9. Air drying facilities can help to process the
berries on scientific manner and more marketable
berries can be exported or processed.

9-10. Government should provide funds to
scientists working on Sea buckthorn breeding and
genetic improvement and efforts should be made
to establish Sea buckthorn in Azad Jammu and
Kashmir to sustain the soil conservation and boost
the economy on sustainable basis.
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Country Report of Seabuckthorn Development
in the Year of 2019 in RUSSIA
2019 FHRFATPME RIS

LI The national-wide seabuckthorm resources of plantations and berry yield.
SPNY =EoH A IHERES, RRE

F .

1.1. The total area of seabuckthorn resources up to
the year of 2019 including the natural stands and
the artificial plantations, and the increased areas in
the year of 2019.

Preliminary estimation as follow:

——Industrial SBT plantations — 2500-3000
hectares.

——Wild SBT orchards — no available information.

As regards increasing of industrial sbt plantation
it is necessary to note that actually nothing rising
up significantly, despite of establishing of 400-500
hectares of new plantations annually. About the
same amount of plantations are becomes old and
removed from the orchards.

1.2. The harvested and the estimated qualities of
total production of seabuckthorn berries in your
country in the year of 2019.

Total amount of berries from industrial plantations
is 2500-3000 t. It means that average productivity
is 1 t/ha. The low productivity explained by the age
of plantation... many of them are old, some of them
are too young. Mean productivity of conventional
industrial plantation in proper age is 5-6 t/ha.

Total amount of berries from wild SBT is 2500-3000 t.
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1.3. A brief introduction of main seabuckthorn enterprises and plantations

Company / Direction

Volumes of production
/ processing, t/year

Contacts

Lisavenko Research Institute of Horticulture for Siberia

Kanarskiy Alexandr

/ Berries production 70-100/0 lega\éegjg %%index.ru
: « » Kenig Eduard
Agrofirma " Cvety Altaya™ / 70-100/0 cvetialtaya@mail.ru
Berries production +7903992 97 78
Peasant Farm “Prishvin Vladimir Nikolaevich” / 20-30/0 Prishvin Viadimir
Berries production +7 903 949 1583
“Sibirskoye” JSC/ B B Pipunyrov Sergey
Berries production, berries processing to oil 700-1000/700-1000 +8 903 990 0112
« » Sobakin Oleg
B ;ﬁg?ﬁg(ﬁgfm LLC/ 50/0 olegsobakin@yandex.ru
+7 905 980 4573
“ » Surkov Alexandr
Alsu” LLC/ 0/500 surkovalex67@gmail.com

Berries processing to ail, juice, powder

+7 961 982 0858

“Yagodnoye” LLC/
Berries production, berries processing to oil

400-600 /800

Zotov Nikolay
n—zotov@mail.ru

+7 923 720 3914
Peasant Farm “Artemyev Dmitry Mikhailovich” / 30070 Artemyev Dmitry
Berries production +7 963 532 5065
« oy Koshelev Yury
Altayvitaminy” JSC/ . ; ;
A s 0/? http://www.altayvitamin.ru/
Pharmaceutical direction contact/
Peasant Farm “Zhdanov Sergey Vladimirovich” /
Berries production 10070 Zhdanov Sergey
“Altai-Zanddorn” LLC / Berries processing to oil, 0/70-100 Baklanova Tatyana
juice, powder +7 913 099 4485
“Altayskiy Buket” LLC / Berries production, berries 30/100 Mukhortov Sergey
processing to oil, juice, bioadditives +7 962 819 0507
« » . ) Kaluzhnaya Elena
Yantarnoye” LLC /Berries production 30/0 8-906-941-27—77
« » . . Lo Nikitin Andrey
(Tgrivsi CiIt_ISC / Berries processing to oil, juice etc 0/1500 +7 3822 609 725 add. 202
Y sava@tpksava.ru
“Sady Baraby” LLC / Berries production (Novosibirsk 40-50/0 Nevolina Nadezhda
region) 8 (913) 722-11-13
“Sady Sibiry” LLC /Berries production 15-20/0 Lutov Vladimir

(Novosibirsk region)

8 (913) 908-92-65

“Sadi Elizavety” LLC /Berries production
(Uljanovsk region)

3 hectares of new
plantations in 2019

Puzrakov llya
+7 951 098 1001

Peasant Farm “Kuznetsov Igor Alexandrovich” /
Berries production

10 hectares of new
plantations in 2019

Kuznetsov Igor
+7 905 980 83 86

“Stolypino” LLC / Berries production(Bashkiria
region)

10 hectares of new
plantations in 2019

Radmir
+7 927 311 4157

“Vetluga” LLC /Berries production
(Nizniy Novgorod Region)

12 hectares of new
plantations in 2019

Schavlev Sergey
+7 (831) 281-98-02

Peasant Farm “Stakanovskiy Dmitry Nikolaevich” /
Berries production

10 hectares of new
plantations in 2019

Stakanovskiy Dmitry
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3. EBETEED R FAIMERR (F)

NEER/ EELM

R/ INTE (1 F)

BREREA

FEFIT Lisavenko EZ5tAT / -8R

70-100/0

Kanarskiy Alexandr
niilisavenko@yandex.ru
+7 906 949 1304

Agrofirma “Cvety Altaya” [ £EF=6$58

70-100/0

Kenig Eduard
cvetialtaya@mail.ru
+7 9039929778

RERH “Prishvin Vladimir Nikolaevich” / 277658

20-30/0

Prishvin Vladimir
+7 903 949 1583

“Sibirskoye JSC / &F=8£8R / NREINTA

700-1000 / 700-1000

Pipunyrov Sergey
+8 903 990 0112

“Sadovod Altaya” BIRAT] / £F=FR

50/0

Sobakin Oleg
olegsobakin@yandex.ru
+7 905 980 4573

“Alsu” BIRERERE] / KRINTAGH. . ¥

0/500

Surkov Alexandr
surkovalex67@gmail.com
+7 961 982 0858

Zotov Nikolay
“Yagodnoye” BIREEAE / £F-8R. KRNI EH 400-600 /800 n—zotov@mail.ru
+7 923720 3914
% “Artemyev Dmitry Mikhailovich” / 47652 300/0 Artemyey Dmitry
- +7 963 532 5065
Koshelev Yury
“Altayvitaminy JSC / #I257518) 0/7? http://www.altayvitamin.ru/
contact/
KREKH “Zhdanov Sergey Viadimirovich” /4768 | 100/0 Zhdanov Sergey
« o » . NN _ Baklanova Tatyana
Altai-Zanddorn” LLC / &SN TiH. . # 0/70-100 +7.913 099 4485
“Altayskiy Buket” BIRE(EAT] / £rF=8£R, KEMT 307100 Mukhortov Sergey
El. it ERNE +7 962 819 0507
« » . Kaluzhnaya Elena
Yantarnoye” LLC / &F=8£8R 30/0 8-906-941-27-77
Nikitin Andrey
“TERBIREEAT/EEINTRH. Bi+% (3TAERM) | 0/1500 +7 3822 609 725 add. 202
sava@tpksava.ru
« » s . _ Nevolina Nadezhda
Sady Baraby” LLC / &rF=8£R ( #FaEFITHEX ) 40-50/0 8 (013) 722-11-13
“Sady Sibiry” LLC / 4764 ( $iTRERTHEX ) 16-20/0 Lutov Viadimir

8 (913) 908-92-65

“Sadi Elizavety” BIREERNT / £F=8$R
( BRBHERETRIX )

2019 g 3 RiFhiER

Puzrakov llya +7 951 098 1001

RERY “EREERFLRUDLESHES" [ £r=tfR

2019 FHR1E 10 RNFEE

Kuznetsov Igor
+7 905 980 83 86

“Stolypino” LLC / 4E7=t$5R
(Bashkiria #8[X )

2019 F#EE 10 RFhiERE

Radmir
+7 927 311 4157

“Vetluga” LLC / &=
(FBEXSTSETX )

2019 £ 12 AFERl

Schavlev Sergey
+7 (831) 281-98-02

KREKH “ Stakanovskiy Dmitry Nikolaevich” | 4=t
ES

2019 g 10 AFpiEREl

Stakanovskiy Dmitry
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2.1 Introduction of genetic resources including
natural seabuckthorn species and subspecies of
Hippophae.

Hippophae rhamniodes ssp. mongolica mainly.

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

In 2019 new sbt variety Anastasia has been
transferred to State Varieties Test Station. It
distinguished for high hand picking efficiency
combined with valuable biochemical composition
and total productivity.

#7,Z

3.1. In the year of 2019, The number of
seabuckthorn enterprises, the gross output and

the total value of seabuckthorn products in your
country.

Refer to chapter 1.3.
3.2. A brief introduction of main enterprises and

their main products of seabuckthorn.
Most of them are indicated at chapter 1.3.

In the year of 2019, The number of seabuckthom enterprises, the gross output and the
total value of seabuckthom products in your country. S&J-5 iR s BT fitE s

About seabuckthorn germplasm resources and breeding of new varieties

2019 EHEDHALHE, DES~m. 2/7E. &E

1. RARDTRA . DRI FEETFEINE.
FESHERE DAL

Hippophae rhamniodes ssp. mongolica,

2. ESMS RO RRF maf Al mAMp R TR R B IR
RN ( BIERGSEWRHLE ).

2019 &, ks mit I NETIEFRIT Anastasia

EANERmMRGE. CEEENF IR
KM RVENRD . FESFITR.
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scientific research

W /[

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.

Refer to chapter 4.2

4.2. A brief introduction of main research institutes/
universities and enterprisers. The main research
programs and updated achievements on
seabuckthorn.

4.2.1. The Lisavenko Research Institute of
Horticulture for Siberia — main Institution involve in
sbt research in Russia. Field of interests: Selection
and genetics, Propagation technologies, Cultivation
technologies, Pest and disease control, Processing
technologies, Biochemistry analyses.

4.2.2. Institute of Cytology and Genetics. Field of
interest — Cultivation Technologies, focused on

leaves productivity.

4.2.3. Biysk Technological Institute. Field of Interest
— processing technologies.

4.2.4. Nizhnyi Novgorod Agricultural Academy —
Selection.

4.2.5. Northern Research Institute of Forestry —
Introduction.

4.2.6. Botanical Garden of Moscow University -
Selection

4.2.7. East Siberia State University of Technology
and Management — Processing technologies.

As regards Enterprisers refer to chapter 1.3
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5.1. The total personnel involved in seabuckthorn
research, manufacturing, marketing planting, public
management, etc. in your country

Researchers — up to ten.
Industry — around 50-60.

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

There is no Russian Seabuckthorn Association.

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

Yury Zubarev - https://www.oblepiha22.ru/zubarev-
eng.html

Natalia Demidova — http://sevniilh-arh.ru/lab/
Sotrudniki/demidova.php

About seabuckthom practitioners & F b % M llz A 5
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Yury Zubarev — https://www.oblepiha2?2.

ru/zubarev—eng.html

Natalia Demidova — http://sevniilh—arh.ru/
lab/Sotrudniki/demidova.php
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