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Notes to the publication The Annual Report of International
Seabuckthorn Development (the 2022 Edition)

This report is published by ISA on behalf of the Editing Committee for The Annual
Report of International Seabuckthorn Development. The list of ISA Board/SCISA

members and partners can be found on the following website: www.isahome.net.

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

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

This Report was financially supported by Ministry of Water Resources, the
People’s Republic of China
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Preface

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

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

ISA has the following scope of activities:

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

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

3. Undertake international exchange and cooperation projects
entrusted or funded by government agencies and other organizations;
4. Build international seabuckthorn information network and
database, and promote international exchanges and cooperation of
seabuckthorn;

5. In accordance with relevant provisions, edit and publish professional

e




publications, and expand the popularity and publicity of seabuckthorn
knowledge;

6. Organize and host exchange activities such as seabuckthorn
academic seminars at home and abroad;

7. Carry out personnel training and exchange visits in the field of
seabuckthorn.

For the purpose of information exchange, data sharing among member
countries and to improve attraction globally, it is the responsibility
and work plan of ISA Secretariat to publish The Annual Report of
International Seabuckthorn Development. We fully understand that
Country Report of Seabuckthorn Development in the Year of 2021
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 October of 2022, we have received the Country Report of China,
Finland, France, India and Latvia 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.

According to the uncompleted statistics, by the end of 2021,
seabuckthorn was found in 52 countries. The global resource was
around 2,403,000 ha, including 2,141,000 ha in China.

We are looking forward to the better ISA operation and global

seabuckthorn development.

The Editing Committee
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Appendix:

The Recommended Format/Framework for ISA Member Country Report
of Seabuckthorn Development in the Year of 2021

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

1.1. The total area of seabuckthorn resources up to the year of
2021 including the natural stands and the artificial plantations, and the
increased areas in the year of 2021.

1.2. The harvested and the estimated amounts of total production of
seabuckthorn berries in your country in the year of 2021.

1.3. A brief introduction of main seabuckthorn plantations in your

country.

2. The genetic resources of seabuckthorn in your country

2.1 Introduction of natural seabuckthorn species and subspecies of
Hippophae.

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

morphological/biochemical features.

3. Enterprises and processing
3.1. In the year of 2021, 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. Scientific research

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

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

5. Human resources

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

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

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

6. Introduction of important activities, key events, successful stories

and advanced persons in your country in the year of 2021.

7. The policies, documents related with seabuckthorn and research

papers in the year of 2021 in your country.
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1. Country Report of China
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Seabuckthorn Development in China in the Year of 2021

2021 SEPEMLFHRARIRS

Management Center for Seabuckthorn Development, Ministry of Water Resource

Secretariat of International Seabuckthorn Association (ISA)
IKFER DR R BT
Efr RSB

1. The national-wide seabuckthorn resources of
plantations and berry yield, e.g. the total area of
seabuckthorn resources up to the year of 2021
including the natural stands and the artificial
plantations, and the increased areas in the year of
2021 and the harvested and the estimated qualities of
total production of seabuckthorn berries in the country
in the year of 2021.

China has the richest and largest area of
seabuckthorn natural stands and artificial
plantation. By the year of 2021, there were
nationally in total 2,141,000 ha of seabutkthorn
resources, accounting around 90% of the global
resources,including 722,000 ha of natural ones,
1,419,000 ha of artificial ones for ecological purposes
and economic purposes. In China, seabutkthorn
distributes naturally in 12 provinces (or autonomous
regions, or municipality) e.g. Beijing, Hebei, Shanxi,
Inner Mongolia, Sichuan, Yunnan, Tibet, Shaanxi,
Gansu, Qinghai, Ningxia and Xinjiang. And it has
been artificially planted in 5 provinces e.g. Liaoning,
Jilin, Heilongjiang, Henan and Shandong.

In 2021, around 70,000 ha of seabuckthorn was
planted,including 49,000 ha for ecological purpose
and 21,000 ha for economic purpose.

1. 2 EV BB RSERRAFHEER (SX
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B1M.9BRM), Hh AT 2004 5.
L2FME9125 FE, RADRRIK 1083 i (49
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2021 &, =E#HIE 105 HE AL ERH (7
Ba) , HRATESK73HE (£494.9
BRM) « EFHK32 58 (L2141 B5RMm) .
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My, 2021 FPRRMFETBEIRLL 2020 FHEm
196 hmE (6.4 BAM) BB LEFH.
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Since 1998, Management Center for Seabuckthorn
Development, Ministry of Water Resources has
planted seabuckthorn ecological forests in a large
scale in Inner Mongolia, Shanxi and Shaanxi
provinces, which are located on the Loss Plateau,
with a total planting area of more than 510,000 ha,
of which more than 3,300 ha was newly planted in
2021.

In estimation for the year of 2021, there were
around 600,000 to 700,000 tonnes of yielding
seabuckthorn berries, 250,000 to 300,000 tonnes of
harvesting available and 200,000 to 250,000 tonnes
of harvested. Because of the inconvenience caused
by thorny and remote mountainous location, the
practical harvesting rate of natural seabuckthorn

stands was about 15% of the total yields.

In 2021, around 60,000 ha of artificial seabuckthorn
plantation for economic purposes in Xinjiang,
Heilongjiang, Jilin, Hebei and Inner Mongolia is
coming in high yield ages and is expected to supply
with 150,000-200,000 tonnes of fresh berries per
year and with the growth of 10-15% annually. Main

resources and distribution locations are listed as in
Table 1.

1998 FLAK, KFERPMAA R EE PO
HELSRIASE. WA, BRRERERIEREA
THIEDRESH, RitMiE 765 258 (Y4
& 510,000 ®) . B, 2021 FFHMEE
M5 HEE (L5 3300 AW) -

2021 FEEFEDPMERBIRLL 2020 FHRE
Tk, RLFs8RE—FRDY1HME;, AT
IDBRMERIER, FARIDERIPEEARE 0
BESRHEAEARIEIN, AT RER 2020
FIBIN15-20% £H. BHE 2021 F2EH
WREFRILEE 608 70 A Z(E, A
KIE 2575 30 BIE, SEFRRUINTRIAL]
205 -25 hE, EfEFEPEIDPMRL~E
£2075 -30 oM, SEFRRUE 25 -3 A,
® 2020 FHEE T, BEFrEZREEERED
MEZomAERLERBEX, HELRER, &
ERW, EpPMBRRE, MEEEFEY
FRAYF=8/NEF o

ALPRESHEEREFEE 25 FAER,
SCIRRIEIXE) 5 5 -6 AleziE. 2021 4,
UT#EE. B, M. LIRARSE. @it
JEEB A TFMERIZY 90 B E R RIDRRIFERAREZE
ATHNGREE, BERRIDMRLARKAI
£155 -20 5, HFEHEHFSKIUBE 10—
15% BEBRK. &1 AEREEZZDHTXKIDRR
BERSDMIBR.
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Table 1. Total area up to 2021 and the newly increased area of seabuckthorn in 2021 in China (unit:
10,000 mu, 1 ha is equal to 15 mu)
F1. 2021 FHREFELHUF RGP RFTEER (FE, 1 /WM =151)

X BE 2021 FIE 2021 FEFIBRRAESK 2021 FEFIBIIRE T

Province Up to 2021 New SBT for ecological purpose New SBT for economic purpose
i/t Hebei 125 2 2
LLI7g Shanxi 591 6 3
RZ Inner Mongolia 605 15 5
175 Liaoning 96 3 2
=4 Jilin 22 2 2
2T Heilongjiang 57 1 2
7)1l Sichuan 64 4 0
= Yunnan " 0 0
7L Tibet 138 5 3
%78 Shaanxi 371 8 3
‘Hift Gansu 490 6 4
=i Qinghai 460 9 1
& Ningxia 93 2 1
32 Xinjiang 84 10 4
Efhith X 460 9 1
Other provinces 6
&1t in total 3212 73 32
Efhith X
Other provinces 6
&itin total 3212 73 32

2. Introduction of genetic resources including 2. bR R EIEER, RADEHIFRZE (Fh,
natural seabuckthorn species and subspecies of Thh) , EENHOMSER. MBS
y 48 Y AR I

Hippophae and names of newly bred seabuckthorn

varieties and introduced cultivars from other REMERRERSE. EHFEER,
countries and their performance including

morphological/biochemical features.

Seabuckthorn is found in 52 countries in the world. Y 2 MNERBLPHESH. PEEHRE
China has the most ab.undant natural seat?uckthorn AR ESEREEEMNER ., EREED
germplasm resources in the world. According to the s o S . s

classification by Professor LIAN Yongshan, Chinese PMIEMZREXEND KL, DREEYND A
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taxonomic scientist, there are globally 6 species
and 12 subspecies of seabuckthorn. Among them,
located in China 6 species and 8 subspecies e.g.
Hippophae rhamnoides ssp. sinensis, Hippophae
rhamnoides ssp. yunnanensis, Hippophae
rhamnoides ssp. turkestanica, Hippophae
rhamnoides ssp. mongonica, Hijppophae 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, Finland a dozen of improved
seabuckthorn varieties with good economic
properties of large berry, reliable yield, high
content of seed oil, less thorn or thornless,
convenience for harvesting and processing. At
the same time, organized by Management Center
for Seabuckthorn Development, Ministry of Water
Resources,the national network is undertaking
seabuckthorn selection, introduction and cross
breeding. In the coming one or two years, 6-10 new
seabuckthorn varieties with superb properties and
good adaptability in Northern China will come to
being.

3. In the year of 2021, 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 200,000 to 250,000
tonnes of fresh seabuckthorn berries be harvested
and consumed annually.

China is currently the country with the most sea-
buckthorn products developed and applied,

PAGE 6
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covering more than 200 varieties in 8 categories
such as food, medicine, health care products
and cosmetics.After more than 30 years of
development, there are more than 3,200 sea-
buckthorn enterprises in China, among which
more than 200 are processing enterprises with
sea-buckthorn as the main product, with an
annual production value of about 26 billion yuan.
Gaoyuan Shengguo Sea-buckthorn products Co.,
LTD., Beijing Powder 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, flavonoids, 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 juice, fruit powder, oil, flavonoids, etc.,
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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)

R, DRERFRFIRAEIER, —EE
RSMIREWINEEER AT EEFERT
FHCHERSFR T 2 NIPBEX M. BSR
it, BRIz LEHAEER AR MM
BIEEEm. KB Bm. EFIPKTm. 7k
FFm. @B ERE) KD 200 S 6.
(TMz= 2)

Table 2. The applicaton of seabuckthorn in China

& 2. IRRL BB

vzzRuay RSB
Function subjects

Application sections

liEEST
Products

BT

Food production products, etc.

. BB REE. RE BES. OEIR
drink,wine, vinegar, jam, pastry, dairy

ORRER . ORRE. R
seabuckthorn vinegar, wine, tea

EDRE
Medicine & healthcare product

ONME . £, Ei0. @IEFE. SHEE.
4Mé treatment for cardiovascular, gastric
ulcer, lung improvement,cervical erosion,

RARDIREL. SERILBRET
Wuwei seabuckthorn power, seabuckthorn

rocessin
processing scald, burn,etc.

compounds with ginseng and jaundicen

BT REMSE igm. EERR

Daily stuffs processing

cosmetic, detergent etc,

TR R SR
seabuckthorn products for skin protection

According to incomplete statistics, from 2019 to
2021, the sales revenue of sea-buckthorn extract
products alone in China was 2.1 billion yuan, 2.5
billion yuan and 3.1 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.

EATEST, 2019 2 2021 &, XPikiE
B mRtHEWA D B9 211278, 251278,
31127T. RS, D BFaEREN
1B, TR 2022 FHEWANIREI 38127t
EAJENE , D RREYHR I aa XS N AYZ ma
Pl REmE T AIFER 1:222 Eh .
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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 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, fruit oil, flavornoids and procyanidins are
currently the most exuberant products in the market,
the market is in high demand. 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.

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

4.1.Management Center for Seabuckthorn
Development (MCSD), Ministry of Water Resource

MCSD was established in 1985 with he coordinating
function for national seabuckthorn resources
management and utilization,R&D,international
cooperation. There are four enterprises and two

EEPREVEEZFRETRG. (K EA
R, B, @R ERSE/\KREL 200 S
Femm, FFHE 260 (27T L PR mAMIE
T RS ERNA, B 7 BERMED R
Riktt, MEARELUXRARRRBEEIHT
—RI, EORMERRERERRMNRE
EBFRFE. 74, ABEBKLA 200 T,

WRRIBEMI T @, OREH. RH. =R
RBEREERHIERENERN~m, ™
D TFHEARRAPRTES . IDRRDIEFKII
BEr- i INRISkRER, BRIEERTEREX
TAFHIZPMAIRA RS, EFR, HinHEKX
IBRIC IR o

4. 2EDBREFARER (KF. H5RA.
) , ERAREN (HRAR. FRSUE.
FEMR ) BENEA

4.1, KREBDIRFT R EIE O

IKFIERL IR EIE RO LA EFMGDRRF L )

BIS AT 1985 FRIEEKERSKLR
FLERSNALRIMEADAE (EREE
MDARZE) , 1997 FERZAKMEDRIT A
BIEDL, KBE2EPMEFEERR JTAFIA.
Rz, BERGFSmEmEEEIfE,

DRRPOTE 4 PRI IR, FER
SHBERXSRSHTH/ERRIE, IKRAFIEE
B 2 it meMekmAKEEM ., Br1, PR
P OBEINEDPRIARMEENETIRAR 9
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nurseries affiliated to MCSD. Currently, there are
20 full time staffs.

Since 1985, hosted by MCSD, 13 national
standards on seabuckthorn have been issued, 8
national patents certified, 9 scientific achievement
prizes received, 28 new superb varieties or cultivars
selected.

4.2 Berry Research Institute of Heilongjiang
Academy of Agricultural Science

Located in Harbin, capital of Heilongjiang province,
the institute has been involving in seabuckthorn
genetic resources collection and evaluation,
variety breeding, selection, and extension etc,
since 1988. Hosted by the institute, 2 provincial
standards on seabuckthorn have been issued, 1
national patents certified, 15 scientific achievement
prizes received, 6 new superb varieties or cultivars
selected. Currently, there are 4 staffs involving in
seabuckthorn research with 10 ha of land and one
green house for experiment and nursery producing
yearly more 200,000 seabuckthorn seedlings.

A, HEHRIESHK 6 A, Blek 3 A,

1985 FLIK, RO SEmEIB RIS E
AIRRIE 13 4, EFkFIER T ARE 8 1,
PRCRRINSBEIARE 5 1. SRISERER 8 TN,
RISRERIBGHLE OIn, He: EEPR 4 1IN,
Hfth 5 . EREIREE 880 XE4 8L &
FRHIEX 150 fm. MAEZRDREM 28
4, HZsidmeai 6 4, S mEM 10

A, EEPREM 12 o

4.2, B TERIWEE RS FRXRIR ST

ETERWEZBR D 1IIRKEHATAT (18
REIIIRNET ) UTFRRIERRED. 25
PRAPFTERIZT 1948 &, REAFBRIERI
RIZFR RARAT, BAFRIEBRIXNSERKR
RIREE. BMREXRERANRR, BIPR
Bzttt 100 R, (WRBE|EAM 1 %, 181
(EIRSCINEE 1, LANRSMRIBRLISIRERHYES o

1988 Fitc, ZAIIRXEFFFIGE AN BRMER
RFAHRERIFTN . Fmip 5. EE
RETEMRIIE. #IEER, SHTIRXEE
REXDPRBDERISER R 15 TN, Hep:
aEMR 7 IR, Hitt 8 I, WESSHEREE
7 &8 RERHZICN 40 RE. BIEBRINE
2 o SRISKRE. SERAFETANE 1 I &8
WRRERF 6 1, ME 100 R, FERRKER
&, ZRfRAPTED RS RNIemE 70 &.
mE 10 B, F0®EA 20 Hik. B,
B 4 AS5DBEXNSIIIE, H: ES
AN, FRAN, B2 A
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4.3 Liaoning Institute for Dry Land Agro-forestry
Research

Located in Chaoyang City, Liaoning province, the
institute has been conducting in seabuckthorn
variety introduction, propagation and cultivation
experiment.

Since 1959, 2 provincial standards on seabuckthorn
have been issued, 2 national patents certified,
10 scientific achievement prizes received, 3 new
superb varieties or cultivars selected. Currently,
there are 8 staffs involving in seabuckthorn
research with 4 ha of land and 2 gene pools for
experiment and nursery producing yearly more
100,000 seabuckthorn seedlings.

4.4 Xifeng Experimental Station for Soil and
Water Conservation, Yellow River Conservancy
Commission

4.3. TTERM RIS

T raRMRWARA (LI EREUFT )
FITE#3AT, RETITERIRZ,
RRITEKEFREFARANRITE T2t
KIEMBARATT 2018 & 11 BB ST .
FETFREZFRKLEE. FNRES. B
WESEGIERAR, RFR. Rif. WAF
RIPIES . FIEHINIRARRS, ®REILT
BHERREKIAFEFERSIRE, HELIE.
EMRTENRIHY RS . £FTEE 4 &
RUAEFEith, 2EPHRMEREREE. £7x
el XEENREEE, SERE 60 Ho

M 1959 FFa, RMFRRIFFIAIDRRS [FhRE
e, #IEERI, EREXRDPMBDEAIRERN
SRRL 10N, Hepr: &8 7 IR, HTH 3 k.

SHEE 2 8, RERHXIEX 60 Ris. KIS
SCRIRELEA] 2 IG fIET TEt o iR 2 I,
ABELREM 3 . m&R 40 21, #78
ZIREVIRETE 2 &, BIPMEE S &,

BEAIRMESIHAR. RPRZFMEDIRE
A10 Bk, BRI, B 8 ASS5PHIE, Hx

ES% 2 N Bek 2 A, 5% 3 A H i1 A

4.4 KFIBETDKFIZREFEKLFRITRZE
]

EIKRZERSAEKERIFRIFERRS (LA
TEMREEXRL ) FHEREKRAET, Az
F 1951 &, KRB RFZIISARIKR “=
iy Z2—, BRETISHFEEZBRNEKLEREF
HEMR. FEREMNTBEN FUS5. N
1957 R, BRIVMRAGHIAFRIEE T BHE.
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Located in Qingyang city, the Station was
established in 1951 for research, comprehensive
management and technological extension on soil
conservation in the Loss Plateau. Since 1957,
seabuckthorn seedling propagation, breeding and
cultivation demonstration has been conducting
with 8 scientific achievement prizes, 4 professional
publication and 50 plus scientific papers. Currently,
there are 8 staffs involving in seabuckthorn
research with 4 ha of land for breeding and
propagation producing yearly more 100,000
seabuckthorn seedlings.

4.5 Tianshui Experimental Station for Soil and
Water Conservation, Yellow River Conservancy
Commission

Located in Tianshui city, the Station was established
in 1942 for research, comprehensive management
and technological extension on soil conservation
in the Loss Plateau. Since 1950’s, seabuckthorn
research and utilization for soil conservation has
been implementing with 6 scientific achievement
prizes and 20 plus scientific papers. Currently, there
are 12 staffs involving in seabuckthorn research
with 0.4 ha of nursery producing yearly more
100,000 seabuckthorn seedlings.

4.6 Qinghai-Tibet Plateau Natural Botanical
Research Institute, Qinghai Academy for Aro-
forestry Sciences

Located Xining city, capital of Qinghai province,
the Station was established in 1951. Since 1950’s,
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information research, natural resources, ecology,
seedling propagation on seabuckthorn has been
conducting with 9 provincial standards, 4 scientific
achievement prizes, 3 professional publication
and 60 plus scientific papers. Currently, there are7
staffs involving in seabuckthorn research with
4 ha of nursery producing yearly more 100,000
seabuckthorn seedlings.

4.7. Desert Forestry Experimental Center (DFEC),
Chinese Academy of Forestry Science

Located in Dengkou county of Inner Mongolia,
DFEC was established in 1979 for botanical genetic
resources collection, afforestation technology
improvement for shelter belt construction in Hetao
desert regions. Since 1986, seabuckthorn variety
improvement and seedling propagation has been
conducting with 3 scientific achievement prizes,
3 professional publication and 20 plus scientific
papers. Currently, there are 10 staffs involving
in seabuckthorn research with two modernized
labs and 15 ha of land for breeding and nursery
producing yearly more 100,000 seabuckthorn
seedlings.

5, 2hRBERE DTSR EMENRASE
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In 2021, as a member of National Network for
Seabuckthorn Breeding and the focal point of
national seabuckthorn gene pools, DFEC’s main
achievements included the establishment of 5 mu
of experimental fields, seedlings propagation for
10 kinds of SBT cross breeding combination, wood
cutting seedlings propagation for 7 SBT varieties.
DFEC also conducted 5 combination of cross
breeding. Three new SBT varieties, namely Hongji
1, Zhongji 3 and Zhongji 4 were certified by the
state forestry authority.
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4.8 Shanxi Academy of Forestry and Grassland
Sciences (Seabuckthorn Engineering Technology
Research Center of National Forestry and
Grassland Administration )

Located in Taiyuan city, capital of Shanxi province,
the Academy was established in 1959 focused in
plant variety research, afforestation technology,
forest resource protection and management. Since
1986, seabuckthorn research of genetic resources,
variety improvement, seedling propagation and
cultivation, products R&D has been conducting with
2 scientific achievement prizes, 4 national patents,
2 provincial standards and 60 plus scientific
papers. Currently, there are 16 staffs involving
in seabuckthorn research with 8 ha of land for
breeding and propagation producing yearly more
100,000 seabuckthorn seedlings.

In 2021, Seabuckthorn Engineering Center has
undertaken a total of 7 national and provincial
scientific research projects. Around the projects
and subjects, we carried out scientific research,
technical services, academic exchanges,
achievements transformation and promotion of
seabuckthorn.

A. In terms of seabuckthorn scientific research,
we carried out researches on introduction, hybrid
breeding, selection of improved varieties, high-
yield cultivation techniques, extraction methods of
seabuckthorn active substances, and seabuckthorn
pomace pretreatment equipment. In the selection
and breeding of improved varieties, 14 varieties
of seauckthorn clone seedlings were introduced
from Qingyang (Gansu Province), Chaoyang
(Liaoning Province) and other places. The seeds of
10 introduced Hippophae rhamnoides hybrids and
119 Chinese Hippophae rhamnoides families were
sown and bred. At the same time, experiments on
shaping and pruning, different fertilization amounts
have been carried out on the artificial seabuckthorn
demonstration garden, aiming to explore and
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summarize the efficient cultivation and management
techniques of the artificial seabuckthorn. In the
analysis of active components of seabuckthorn, the
contents of oil, flavonoids and proanthocyanidins
in the whole fruit residue of seabuckthorn were
determined; the content of total flavonoids in
seabuckthorn fruit and leaves picked from different
sites and different periods in Shanxi Province was
determined; the drying technology of seabuckthorn
pomace was verified, and the extraction technology
and antioxidant activity of flavonoids from pomace
were optimized.

B. In terms of innovation achievements, 2 local
varieties have been approved, namely: Jinji No.
2 (Jin S-SC-HR-035-2021) and Yanji No. 2 (Jin
S-SC-HR-036-2021). The two scientific research
achievements, namely “Efficient Utilization of
Seabuckthorn Processing Residues Pre-treatment
and Active Extraction Technology and Equipment”
and “Development of Fresh Fruit Pomace Automatic
Dryer and Drying Process Optimization”, have been
identified to reach the international advanced level.
The self-developed equipment “Fresh Pomace
Automatic Dryer” has been recognized. 7 scientific
papers have been published in 2021.

C. In terms of technical services, combined
with the economic forest quality and efficiency
improvement projects implemented by our province,
seabuckthorn sowing and cutting seedlings,
natural seabuckthorn forest transformation, pest
control and other technologies were carried out for
members of afforestation professional cooperatives
in Youyu, Wenshui and other counties. The training
was conducted 3 times, with a total of 300 people
trained.

D. In terms of academic exchanges, in July 2021,
we participated in the mid-term exchange and
observation meeting of seabuckthorn breeding
in 2021 organized by Management Center for
Seabuckthorn Development, Ministry of Water
Resources in Dengkou County, Inner Mongolia.
In November 2021, we participated in the video
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conference of the Academic Exchange Conference
on Plants for Efficient Soil and Water Conservation
organized by Ministry of Water Resources. In
December 2021, Engineering Center held the 2021
annual work meeting and academic exchange
meeting.

E. In terms of achievement transformation, the
Seabuckthorn Engineering Technology Research
Center successfully applied for the 2021 Central
Finance Forestry Science and Technology
Promotion Demonstration Project “Technical
Demonstration of Seabuckthorn Seedling
Breeding and Afforestation” based on the national
standard “Technical Regulations for Afforestation”
and the local standard “Technical Regulations
for Seabuckthorn Cuttings Raising Seedlings”.
The implementation of this project has further
strengthened the scientific and technological
support for the development of the seabuckthorn
industry.

5. The total personnel involved in seabuckthorn
research, manufacturing, marketing planting, public
management, etc. in the country, and the members
of National Seabuckthorn Association.

In the past 30 plus years, China has established a
powerful seabuckthorn expert team, with around
15,000 professionals, covering forestry, agriculture,
water and soil conservation, gardening, medicine,
food industry, etc. China is the ISA Chairman
country and ISA Secretariat is affiliated with
Management Center for Seabucktorn Development
(MCSD) of Ministry of Water Resources. 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
activities.

The Enterprise Committee (China) as a sub-
organization of International Seabuckthorn
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Association, was established in May 2017, with
91 corporation/institute members and 450 plus

individual members by the end of 2021. (See the
detail in Table 3)

F450 2 A,

Namelist of Enterprise Committee (China)/ISA Members

*® 3. BrbEirs (hE) fIERSARSRZE

ZFR Name of member

#&iE
Title in Committee

BXRA
Contact person

gl 2021 e, BERZR96 1T TAR
QEDVEICY

Co. Ltd

SRZERDIREIRERAE Al g . P BEEE

1 Gaoyuanshengguo Seabuckthorn Co. Ltd SAPAL Chairman LU Jian General Manager
1t RESHERWEIRAT SllA B \ /i : FrE povastl

2 Beijing Powder Health Industrial Co. Ltd BRI Vice Chairman WANG Huibin General Manager
Tl EE DR R SIA L L\ /i : SiFEN B

3 Hebei Shenxing Seabuckthorn Academy BI2EPAL Vice Chairman ZHANG Zekai Marketing Manager
LFASRBUREREREENT AL B\ . BTN BERK

4 Lvliang Yeshanpo Food Co.Ltd RIS Vice Chairman NIU Maolin Chairman
AL EEESEHERFERT AL B\ : XI=F £

5 Inner Mongolia Jilong Eco—tech Co. Ltd B2 Vice Chairman LIU Sanli Chairman
BT ERBRAS Sl A g\ : Z=iE%E BEK

6 Shanghai Rongbang Enterprise Group Co., Ltd. BIRSPAL Vice Chairman LI Xiangjun Chairman
BRPE B R B BIRAT) Sl B A \ . KR EEKAE

’ Shaanxi Haitian Pharmaceutical Co.Ltd BISIKEIL Vice Chairman Song kaile Assistan to Chairman
SRS EMRRRNERAT A g\ /i . HNFOE DR

8 Qinghai CommScope Bio—technology Co., Ltd. BI2ERAL Vice Chairman Sun Yunwu General Manager
e RRTT MR BIRAE) A B\ /i . X £

9 Xinjiang Kangyuan Bio—tech Co. Ltd BIEIKEMT Vice Chairman LIU Zonghao Chairman
WAERAWLPEREIRERAE Shanxi Wutaishan - X £

10 Seabuckthorn Co. Ltd EFE{U Board member ZHAO Zhikan Chairman
LIFERIANERERZH 5k Shanxi Academy of o XA FRri<

1 Forestry and Grassland Sciences BER2AI Board Member He Yicai Director
CERAEFIRERAD st —

12 |Hongtai Agri—Forestry Technical Development TE=EE{y Board member ZHANG Yanfeng Chairman
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WFERIR AR TR BIR AT B o TEREF jotastd
13 Shanxi Kelin Bio—tech Development Co. Ltd EREY Board member NING Jubao General Manager
ARG F R B R BIRAE e TEK
14 |Shanxi Zhunong Hherbal Tea Resources Devel- | I2ZE&{7 Board member GOI\TG Tieiun Chairman
opment Co. Ltd !
AR ZRLUBRAT o LSRN FEK
15 Inner Mongolia Chundian Industry Co. Ltd 547 Board member Bl Shujie Chairman
AREHFLEABRAT o FER LSS
16 Inner Mongolia Wood Industry Co. Ltd ERRAL Board member XU Yucheng Division Chief
AR K ZIRESEENEES " Ees P
17 |Inner Mongolia Daxinganling State—owned For— | ¥EZ&{ Board member = o
estry Bureau ZHOU Yanchang Chief Accountant
W%EﬁﬁZﬁiﬁFﬂﬂ&ﬁmﬁﬁ‘ = TERK
18 Icr;cr)w.e[tl:j/longolla Shamozhihua Bio—industry Tech | =& Board member XU Shen Chairman
AREFMASEAT W ERFELT =
; o - EE 554218
19 Icr;wge[tlé/longolla Yuhangren High—tech Industry HEEEE{ Board member YAO Yujun Manager
BT
20 PSR SRS S = H R ) IEZE (7 Board member B Deputymcual;\fe}rg;ll Man-
Inner Mongolia Erdos Wulan Group Co. KANG Zhanyi ager
KIEEREARZEARFT - FehkiT Fri
21 Botalical Institute of Dalian Minzu University TE%p{i Board member Ruan Chengjiang Director
T T& EMRMIARERT N SIEFle
- = e . o KRN BlFTi
22 |Liaoning Provincial Institue for Dryland Agro—for— | 322581z Board member . -
estry Research Zhang Dongwei Deputy Director
ERwEZal (E0) BRAS - ERINE EBIEE
23 Incress Pharmaceuticals (Yingkou) Co., Ltd. %57 Board member Hu Xiaohu Department manager
ERIZERERIBRAT) - X ESESN
24 Helongjiang Shengbaotai Agricuture Co. Ltd ERRAL Board member ZHAO Shengchen Chairman
2Ta/ \mEml S T
; ; - BERK ElIS1N
25 %gﬁgmgmmﬁme%udemmmn HEEEE{ Board member DUAN Guoging Deputy Head
BN GESEREEMTREERAS e 4R1E
26 |Helongjiang Yanshou County Dingxin Bioengi— BB Board member S Ry
neering Co.Ltd ZHANG Jiandong General Manager
B TRFEE R RBREEAT o Tk
27 |Helongjiang Zhongyuan Dongguo Seabuckthorn | E2E{7 Board member DU Zhonavuan Chairman
Development Co.Ltd 9y
Bl TEREIFER - BER HRR
28 Heilongjiang Academy for Agricultural Science 557 Board member Shan Jinyou Researcher
TPl (BT BIRAE o NE potast
29 Sub-Forest Industry (Heilongjiang) Co., Ltd. B2 Board member Cong Zhijia General Manager
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ISRBEREEERNBIRAT o S NIE=rzs:)

30 Shanghai Wodizineng Equipment Corporation ERERY Board member WANG Chong Manager
)| EinfEErP W EFBRAT - =5 BERIE

31 Sichuan Xingrui Health Industry Group Co., Ltd. ERRA Board Member Mo Yong General Manager
FELESEEY TR T BRERIR sk

32 |Shaanxi Huan- glong Guoshoutang Bioengineer—| %847 Board member CHE[\E Jia}gshun Chairman
ing Co. Ltd
iéiﬁ?%Aﬁﬁi?E%ﬂZﬁﬁBE@ﬁ ) N LTI WRa

33 (L)tlgghua Deren Xi’ an Xingfu Pharmaceutical Co.| I2ZE& Board member Liu Hongna Researcher
Elivcarsicali o L7l LS

34 College of Pharmacy, Lanzhou University EH (I Board member Yang Zhigang Vice Dean
%ﬁﬁ%%iﬁiiﬂﬁié%ﬁﬂﬁﬁﬁ N UE 4421

35 >L(tlgjlang Jinghua- tianbao Tech—development Co.| &7 Board member LIU Jiayu General Manager
st RIUERHE AR AT o SHBR fotastd

36 Xinjiang Jiangguo Siji technology Co., Ltd EH (I Board member Bu Yandong General Manager
R REN R BIRAT - ZoKE 18

37 Xinjiang Huihua Seabuckthorn Bio—tech Co. Ltd EERRL Board member CAl Yongguo Manager
Frie PR REHE AR AT - %19 fotastd

38 Xinjiang Zhongke Sea- buckthorn Tech Co. Ltd (i Board Member XU Jun General Manager
FRERIAERRIGRRES R KA 1 e

. k . P

39 [Institute of Agricultural Resources and Zoning, SRE8{7 Member vOU Fei Rsearcher
CAAS
WIFLLFEEM B IRAE) PNy ESI fotastd

40 Shanxi Shanyang Bio—Medicine Co. Ltd RREPAL Member JIANG Ruilin General Manager
LR ERIREREERT Py f. el EFEK

4“1 Shanxi Weishijie Food & Drink Co. Ltd SRPAL Member ZHAO Yongwei Chairman
LFASRIBEYREIRA T PNy SREF EFEK

42 Shanxi Jinkehai Bio—tech Co. Ltd RRBAL Member GUO Hail Chairman
PR REE MR AR AT Py i £S5

43 Shanxi Xianguoyuan Bio—tech Co. Ltd SRPA Member CAO Man Chairman
LFERREMRELBIRAE) PNSyyN PIE s

44 Shanxi Baoyuan Bio—tech Co. Ltd SRPAL Member GUO Linbao Manager
WFEEN MR BIRAT Py ke BERIE

45 Shanxi Hengyi Bio—tech Co. Ltd SRPA Member XU Zhangbing General Manager
TR RN EIRAR) e o

46 |Shanxi Gaoyuanshengguo Seabuckthorn Biolgi— S REE Member HES IR

cal Co. Ltd

WU Guochang

General Manager
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AR DIESRUBREFEAT) Py ZPFKSE BEK
47 Inner Mongolia Wangliu Eco—agriculture Co. Ltd SRPAL Member GUO Qiushi Chairman
AREREHURHBRAT PNy RER SRR
48 Inner Mongolia Datang Pharmaceutical Co. Ltd SRPAL Member LIANG Guodong General Manager
AREEXHILE PN ZEE SRR
49 Inner Mongolia Jiwen Forestry Bureau SRPAL Member YANG Yingxin General Manager
REEES NS Py hERE E2ES
50 Inner Mongolia Bilahe Forestry Bureau SRPAL Member YANG Jinglei Director
AREEERKRLS PN ERE E=EE
51 Inner Mongolia Kuduer Forestry Bureau SRPAL Member WANG Huoxi Director
NEFEP NN 0] Py EITH E2ES
52 Inner Mongolia Dayangshu Forestry Bureau SRPAL Member WANG Yuancheng Director
ASRORERMAEIBIRAT] —_
! ' - ) PN eSS Bl
53 I_ngnl\i/lcc;T%cglaL%engxm Agri—forestry Industrial SR Member CHEN Guoxiang |Vice General Manager
PISRE AR (#H]) BIRAE] I wEm
. . . Ao o N ITVET
54 :_r][ger Mongolia Big Seabuckthorn Industrial Co. SR Member CHEN Yida General Manager
MBS R R LB AT N - -
55 :Rgﬁgrr/lyo_lr]gggié\l/loegnfég.Aﬁr(fulture and Forestry SR8 Member Gao yugiong General Manager
FENSEEHR TERIRLUFKTUERAT - —
56 |China Inner Mongolia Forest Industry Group £ R Member N . ey
Alshan Forest Industry Co. LTD Xu Chengcai General Manager
ENEREZRERBIRAT Y P
57 |Jilin Qiuyangtang Pharmaceutcal & Healthcare SR Member Uxﬁg;w C%ﬁgn
Product Co. Ltd
ENEEERESEREBIRAT A XUZR =218
58 Jinlin Fuzhida Eco-tech Development Co. Ltd SRPAL Member LIU Jie Manager
B TERRUARSBITAERAT o - —_
59 I(;iﬁ*gggi%r;g IS)tzangle:shan Seabuckthorn Devel—- SR8 Member WANG Zhongxiao Chairman
B TS BHREFUAIRAT = P
G5 @ P e BHK
60 CH;glIol_rtwéu|angYan shou Yuluyuan Tea Industry SREBAI Member LI Chengjie Chairman
B IERERERAT A ol BEK
61 Helongjiang Shengnong Food Co. Ltd SRPAL Member YAO Zhonghua Chairman
B THAATRZX R REREZWEFT 2Rk 213
62 gﬂ:rcrjﬁgglacr;%r?;g%sgqu Kangli Fruit & Vegetable SR8 Member SHAO Zhukuan Manager
FEEREERLIERAT Py AN BEK
63 Shanhai Gaoyuanshengguo Industry Co. Ltd SRPAL Member TANG Shunxin Chairman
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LA EMNRFEE R ERAT Py =S BEK

64 Changzhou Yanhetang Trade Co. Ltd SRPA Member CHEN Congmei Chairman
IAENERERG M ERAR stk EER

65 |Yangzhou Fuerxi Fruit & Vegetable Juice Ma- SR Member XU R;;_g';_hua Chairman
chinery Co.Ltd
LI EEMRBIRAE) Py TS ZI18

66 Hangzhou Shamei Bio—tech Co. Ltd SREPA Member LI Yuntian Manager
LR RRE AR BIRAT] A e EX BRI ftes il

67 Ningbo Yuanshuo Bio—tech Co. Ltd SRPAL Member ZHAO Xiaofeng General Manager
LWFRBEEEFRIEHZBIRAE Py FE* B

68 Shandong Qingxiangmingze Agri-tech Co. Ltd SRPAL Member YU Haiyang General Manager
WERTRRRETEYRBIR AT fESEE SRR

‘ . Py = R

69 Cs:gaE?(;)ng Heze Zhongehe Jianyuan Bio—Tech SR8 Member CHU Wenbin General Manager
RS EEYRISEIRAT) o HEZ BEK

70 Henan Shengjingtang Bio—tech Co. Ltd SRPAL Member HAN Yidong Chairman
791 BB || KT IR R B IR AT P zm

N A o B ot

71 gl(():htjte(njn Chengdu Chuanda Healthcare Product SR8 Member HUANG Xiangfang Manager
FRFARM R BIRAT] A FEE BRI

72 Shanxi Erlintu Pharmaceutical Co. Ltd SRPAL Member LI'Yongjian General Manager
HiNEHREYRILBIRAE) Py {EISEE] EZystzss

73 Gabsu Gannong Bio—tech Co. Ltd SRPAL Member FU Yumeng General Manager
HR R RREImERAE A g SRR

& Gansu Aikang Seabuckthron Co. Ltd SRPAL Member MA Jing General Manager
HBALREEYRHBIRAT Py B ZIE

& Qinghai Jlushichongcao Bio-tech Co. Ltd SRV Member ZENG Jing Manager
SEEEEREIIAREGIRAT) A g By BRI

76 Qinghai Qinghua Bozhong Bio—tech Co. Ltd SRV Member FEINan General Manager
HERBEYRILERGIRAT Py o=k 218

7 Qinghai Anxu Bio—tech Co. Ltd SRPA Member MA Ancheng Manager
SEFRNEREYRILEIRAT) A g ESIZ7N Bl EE

78 |Tangut (CHINA) Co Ltd SRPAL Member DONG Shulin | Vice General Manager
TEEZETIEERERPO A ESEES ReRIE

7 Ningxia Longsu Minningzhucan Trade Center SREPA Member XIN Tongbao General Manager
FriErinis MR BIRA S A e S DRI

80 Xinjiang Xiyuzhenpin Bio—tech Co. Ltd SRPAL Member LI Jing General Manager
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e S A ERBREHEBIRAE Py RIHE 218

81 Xinjiang Wusu Jiaohe Livestock-tech Co. Ltd SRPA Member SONG Yueheng Manager
RS RTREYIRHEBIR AT Py P st

82 Xinjiang Jishengyuan Bio—tech Co. Ltd SRPAL Member TAO Tongsheng Manager
R RIARENREBIRAR P=yp. EE pstesi]

83 Xinjiang Xiannong Boyi Biotechnology Co., Ltd RRPAL Member ZHAO Junfeng General Manager
e R BIRAT Py SES ESE-5S

84 Xinjiang Qingyafeng Health Tech Co. Ltd SRPAL Member TIAN Feng Chairman
%ﬁ%%%iﬂ%ﬁi;%&%ﬂ&?’i@ﬁ FRAE] , N TISTRE 428

85 >L<t|3J|ang Qing— he County Longhao Bio—tech Co. SR Member SUN Wensheng Gener;I_l\/Ianager
%E—tgﬂﬁ%ﬁREWﬂﬁﬁmﬁﬁ ) . N N ez

86 anig?ogoczua&?llk Road Seabuckthorn Bio— SRBRI Member WANG Junyang General Manager
sl AR RET LA REIRAT PUCES SR

Pay =} - e TCAST.

87 ﬁ\_ll%y Sunstone Health Industry Development Co., SREBEAI Member DENG Huizhong General Manager
AR R AR R R IR A R SRR EES

88 Burjin Songyuan Linguo Biotechnology Co., Ltd SRPA Member JIN Huilin Chairman
i EICIZ R EEERAT P -

ros ! PN 5K 3TF] BEK

89 >L<t|gjlang Gobi Memory Brand Management Co., SR8 Member Zhang Wenl Chairman
eI  EREY R BIRAT] o EAIES 218

%0 Xinjiang Kanas Yijiakang Biotechnology Co., Ltd 547 Board Member Peng Zhengrong General Manager
%ﬁﬁ%%@%%ﬂﬂﬁ&’i%ﬁ FRAE) . N TR gz

91 >L<tlgjlang Kunlun Tianhe International Trade Co., | IZ&{7 Board Member Jiang Jianfei General Manager
IREENBERRENRIRBIRAT PNy rEM EFEK

92 Burjin Songyuan Linguo Biotechnology Co., Ltd SRPAL Member JIN Huilin Chairman
%ﬁﬁ%ﬁ%%&ﬂ?ﬂéfﬁi ] . . N EE ez

93 égwg;ggrgafil\r/weshengguo Agricultural Professional =R Member ZHAO Junfeng General Manager
B TERILHRERAE PNy FEE BEK

94 Heilongjiang Jinke Sea—buckthorn Co. LTD SRPAL Member Wang Zhongguo Chairman
AT AREMREIRAT) PSyp XA pstesiil

95 Mudanjiang Daiji Biotechnology Co., Ltd. SREPA Member Liu Yuhang General Manager
SERCEYREL (JM) BIRAR %46 K

4 ) PN
96 Icrzwgo?ﬁgce Times Biotechnology (Guangzhou) SRE Member GuanWei Chairman
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6. Introduction of important activities, major events,
successful stories in the country in the year of
2021.

6.1 International Cooperation

Currently, China has initially established
collaboration with Russia, Germany, France,
Greece, UK, Latvia, Romania, Finland, Sweden,
Mongolia, Japan, North Korea, India, Nepal,
Pakistan, Kyrgyzstan, Iran, Canada, USA, 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.

Chinese government attaches great importance to
ecological progress and has put forward the "Belt
and Road" development strategy. Seabuckthorn
is a kind of efficient soil and water conservation
plant, which can improve ecological environment
construction and promote economic development.
Seabuckthorn 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 seabuckthorn 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
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,

6. 2021 FEEBXDVBMNEE . EXF
I E

6.1. EfrE1EFER

BHal, FEEVSEL T SEHPE . EE . =E.
EE. FhE. AR DEREIT. 5=, IR,
i, B, #it HE. RR/R. BEHME,
S/REHEEME. R NEA. EE. TR
WE. BANETSERNSFRR, FERIR
STHRRT. REEFAE. K&, 77EE
BRZEE. EfRLUitbEREF R+ OEERE
LIRANBZ ST, BEESSEFEDRE

R EE,

FEENSEENESXBRRER, B “—F
—I87 B IR TS MAKERIFEY

JLINEETSNERIR, BHEXERE. DR
BEEARNESMEFIEFMNE. Felilemim
EBER ERIEXRNE, 325 “—H—i%~

FIRBES, OISR RERRZRS
BF A —H—I8 "TEXAY 65 M EXFIMX F,
BT 1M ER (BEEZH. a5, BFERE
1B, 5B, B2KHITHME. R, ENE.

feiR/R. BEEME, BE. F=. ARHTE

EEFRCHMENS AR, B —EE
(hiES LN

Efromin=2mPE. BE. B, 5=
FEERT 2001 FRECHIZ, HERRTRFT
RIS S ARNESFWESM . P AFIEMD
HOBRARRIFARME. T EEPRIFBAT .
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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 Seabuckthorn Association held in
Berlin, Germany, 14 members from 7 countries,
including China, Germany, Russia, Finland, Latvia,
India and Canada, were elected as the second
board of directors. Mr. ZHAO Dongxiao, 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 YANG from
Turku University, Finland was elected as the new
Chairperson of Scientific Committee of International
Seabuckthorn Association. (See in detailed in Table 4)

On July 15 of 2021, the Fifth Meeting of the Second
Board of International Seabuckthorn Association
(ISA) was held by ZOOM Video. The central topic
is review the progress report of the preparation
for 9th ISA Conference presented by Mr. Nikos
Doukas, the Local Organizer.The meeting was
Chaired by Zhao Dongxiao, Chairman of ISA.
Each of ISA Board members attended the meeting
and gave his comments and suggestions. The
conclusion remark was made by Prof. (Henry) LU
Shunguang, Secretary General of ISA.After full
discussion and review, the main conclusions have
been reached as follow:

A. The participating ISA Board members expressed
satisfaction with and gratitude to the preparation
progress made by Greek colleagues, the Local
Organizing Committee (LOC) of ISA2022, and
all showed full confidence in the success of the
conference.
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IFEFER, REPEIMIERE IKFIELE,
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B. Since there are less than 10 months left to the
opening of ISA2022 (scheduled on May 2022),
the LOC is asked to make sure of the venue,
technical visit, accommodation for participants,
meeting agenda etc. and then circulate the new
announcement to invite global seabuckthorn
experts to the ISA2022.

C. In view of the existing global epidemic of
COVID-19 and continuing uncertainty in hosting of
ISA2022, the LOC of Greece is required to have
an alternative plan for on-line conference, which is
hosted by ISA, in case of restriction of international
travels or meetings.

D. For the success of ISA2022, each member
of ISA/SCISA is requested to join more efforts
and supports to LOC to actively overcome the
negative impact of global COVID-19 pandemic,
call for submission of more scientific papers and
new participants to ISA2022. The Secretariat of
ISA is asked to maintain contact and coordination
with Mr. Nikos Doukas regarding necessary timely
arrangements of the conference mentioned as
discussed at this Board meeting. Any urgent issue
should be informed to and discussed with ISA Board.

6.2 Important activities, major events happened
nationally and internationally in the year of 2021

A. In January, at the request of European
Seabuckthorn Society and proposal from ISA,
International seabuckthorn experts joined the Work
Group for Seabuckthorn Fly (Rhagoletis batava)
Control.

B.In January, 2021 annual meeting for National
Seabuckthorn Breeding Network was hosted
by Management Center for Seabuckthorn
Development (MCSD), Ministry of Water
Resources.

(2) £FBRIBITTF 2022 F 5 BB FFHI
FNEERDRASEBARE 10 4 BRI(E,
BEASANHH—LELRE. [EEFER.
AR S2aRFREBERIESFEKSIN
&, KmEi—HaWEN, BEEHPMER
HERNBERIRAS .

(3) BFEmFHBRBENAEERT, X
BEE D ISA2022 L P ARSHRAAE M
BEASANSMIFIE, —BEEFDET
S, WMARENE ERW

(4) 2NEKEFRPRINSIEER [ HARAER
SRR, BREETFHEBRITERI,
BN REKFTE I K BRI,
HAREDPMERIREG . RigHBIERESMN
R, BERRHEEEH, BENEERDRR
REDPAAN—IRBEINRIERRAS . BB
S SHIESWETITT Nikos SEERIMMEER
R, BERELSVEERXONBXER,
AR EA R EESESAREFNIICRR

6.2. 2021 F2E /| EBEKXPMREH

(1) 2021 18, MEMPEimEiER, #
EfRDERIDSEIN, 2KV HEZREEHFE
WRR M (Rhagoletis batava ) BhiAX &
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(2) 2021518, KAEIRPOEDEE
IWERBFIMERN 2020 FTIFRE K 2021 F

TrEHFRN
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C.In February, H.E.Mr. LU Guihua,Vice Minister
of Water Resources, sent his greeting and
requirement to 2021 Workplan of International
Seabuckthorn Association.

D.In March, MCSD hosted achievement in title
of Cross breeding and application of new superb
seabuckthorn varieties of high yield and good
adaptability was honored the Grade Il Scientific
Prize by Chinese Society for Soil and water
Conservation.

E.In March, 7 new institutes namely Shanxi
Provincial Academy for Forestry and Grassland
Sciences, Liaoning Provincial Institute for Dry Land
Agro-forestry Research, Dalian Minzu University,
Heilongjiang Provincial Academy for Agricultural
Sciences, Shanghai Wode Smart Equipment Co.
Ltd, Qinghua Deren Xi’an Xingfu Pharmaceutical
Co. Ltd, Pharmaceutical College of Lanzhou
University, joined Enterprise Committee (China) of
International Seabuckthorn Association (ISA) as
Board Members.

F.In April, MCSD hosted achievement in title of
A blended seabuckthorn drink and its processing
method was honored the Certificate of National
Invention Patent by State Intellectual Property
Bureau.

G.In April, MCSD hosted technical training in title
of High performance seabuckthorn plantation and
deep utilization was organized in Yanan, Shanxi
province with over 130 trainee.

H.In May, 4 ISA standards, namely Seabuckthorn
Seed oil, Seabuckthorn Pulp Oil, Seabuckthorn
Raw Juice, Seabuckthorn Proanthocyanidins were
issued by the Secretariat of ISA.

I. In June, Dr. RUAN Chengjiang from Dalian
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Minzhu University, PR CHINA and Dr. Asad
Hussain Shah from University of Azad Jammu and
Kashmir, Pakistan joined Scientific Committee of
ISA as SCISA members.

J.In June, Jointly hosted by German Seabuckthorn
Society, Latvian Seabuckthorn Union and Federal
Altai Scientific Center of Agro-biotechnologies,
Russia, an international platform namely EuroWorks
on Air (https://euroworks.online/wp/) was initiated
for academic exchanges.

K.In June, the online Annual National Seabuckthorn
Workshop was held by jointly hosted by MCSD and
ISA.

L.In July, 2021 Annual ISA Board Meeting was
held online. It was decided to postpone the 9th
ISA Conference again to be held in May of 2022 in
Greece.

M.In August, a publication namely Festschrift for
35 Years Seabuckthorn Development in China was
issued by MCSD.

N.In August, a typical Seabuckthorn Hotpot was
promoted by Haidilao Catering Co.Ltd joined with
Ant Forest, a non-profit platform subsided by
Ali Pay.

O.In October, the 20th Anniversary for China Aid
Bolivia Seabuckthorn Planting Demonstration
Project was organized by MCSD.

P.In October, Mr Choe Hui Bom, Counsellor of
Embassy of DPR Korea to Beijing, paid a visit
to MCSD and ISA Secretariat. The feasibility to
introduce successful experiences of seabuckthorn

Hussain Shah ) Tk BEXEXEREKX
FHIGTR TEUE .
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planting and product development in China to PR
Korea was fully discussed.

Q.In November, the Annual Report of International
Seabuckthorn Development for the Year of 2020
was jointly published by ISA and MCSD

R.In November, two scientific achievements
hosted by MCSD joined by Shenyang Agricultural
University in titles of Response mechanism of
seabuckthorn to drought stress and regulative
function of calcium application, Research on
seabuckthorn wilting aetiology and in application of
prevention and control technology, were evaluated
with world leading level.

S.In December, MCSD hosted national scientific
research project in title of Research on high
performance seabuckthorn plantation construction
and its industry technology in water and wind
conjunctive erosion regions passed the evaluation.

T.Because of the national wide yield reduction,
the price for seabuckthorn fresh berries increased
significantly in fall and winter of 2021, compared
with that in 2020.

U.Many member enterprises of Enterprise
Committee (China) of International Seabuckthorn
Association (ISA) fulfilled their social duties to serve
the pandemic control of Covid-19 by contributing
more than 10,000.000 RMB Yuan in kind.
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Table.4. Name-list for Board Members of International Seabuckthorn Association
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7. Policies and documents related with
seabuckthorn, and research papers in the year of
2021 in the country.

7.1.In October, hosted by Management Center
for Seabuckthorn Development (MCSD), Ministry
of Water Resources, The Annual Report of
Seabuckthorn Development in China for the Year
of 2020 was published. The details covering 17
provinces/autonomous regions of China, in terms
of seabuckthorn plantation resources, berry yield,
product and marketing, R&D, scientific papers and
publication, human resources, etc., were included
and analyzed in the report.

7.2.According to data of Baidu Search, in total 142
scientific articles on seabuckthorn were published
by Chinese scientists/researchers at Chinese
professional journals in 2021. See the detailed
as in Appendix: Scientific articles/papers/thesis
on seabuchthorn published in the year of 2021 in
China.

7. 2021 FEEMHBRDRIOEEZBRI A
BARtRE, RRAFRICNF

71.2021 510 B, XAEBPMAARKEEH L
gtk T ( 2020 FEFEIDRIERS )
SO T 2@ 17 18 (BaX. BEh)
WREEME. RLFE. Fmil I5HEE.
MZEHR. 18XEE. NLARFERYIE.

7.2. 2EIPREFRFELAFILDIRC BRI E
142 R BIERFET EEZEAR KR )1 IR :
2021 FEPEFERRRGDRREHRIE
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Famfh “SpE”
( Hjppophae rhamnoides ssp. monglica-sinensis “Mengzhonghuang” )

Framfh “sepa”
( Hijppophae rhamnoides ssp. monglica-sinensis “Mengzhonghong” )
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Framfh AR
( Hippophae rhamnoides ssp. monglica-sinensis “Dalate” )

e “EpigE”
( Hijppophae rhamnoides ssp. monglica—sinensis “Mengzhongxiong” )

PAGE 34



EFDREERE (2021 £/ ) mE

#Famip “EhE”

( Hippophae rhamnoides ssp. monglica-sinensis “Ezhonghuang” )

ot “Hrpe”

( Hijppophae rhamnoides ssp. monglica-sinensis “Ezhongxian” )
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Appendix : Scientific articles/papers/thesis on
seabuchthorn published in the year of 2021 in
China

1. ZHANG Q.X., Research on processing
technology optimization of steam bread with fruit
powders of seabuckthorn and Chinese date by
Response Face method, Journal of Chinese Grain
and Oil, 2021(12)

2. LIU Y,C. ZHANG J.Q., Processing technology
optimization of seabuckthorn pulp oil extraction
and its fatty acids measurement, Chinese Food
Additives, 2021(12)

3. GE L., LI N., YANG M.H. et al, Efficient Thin-
layer Chromatography analysis and anti-oxidant
capacity research on seabuckthorn berries, Foods
and Fermentation Industry, 2021(12)

4. HU J.Z., ZHANG B.O Y., Analysis of flavonoids
content of natural seabuckthorn berries in China,
Qinghai Agro-Forestry Science and Technology,
2021(12)

5. ZHANG X.Y., LIU J.H., CHANG R.X, et al,
Research progress of seabuckthorn function and its
developing prospect, Chinese Fruit and Vegetable,
2021(12)

6. SHI F., QIAO Y.J., NG J., Impact of different
fermentation technologies to the quality and
aroma of seabuckthorn wine, Journal of Shanxi
Agricultural University, 2021(12)

7. LV Z.R., LIU H., ZHANG G.J., et al, Genomo-
wide identification and expressing analysis of
seabuckthorn UGT genetic family, Forestry Science
Research, 2021(12)

8. LU K., ZHU G.X., SHI J.G., et al, Adaptability
evaluation of different seabuckthorn varieties in
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Yulin region, Shaanxi province, Journal of Chinese
Agronomy, 2021(12)

9. MAO Y.Q., Seabuckthorn resource construction
and utilization in Qingshui county, Gansu province,
Agricultural Technology and Information, 2021(11)

10. NING Z.X., NIU G.C., ZHU L.B., et al, Research
progress of seabuckthorn bio-active substances,
physiological property and utilization, Foods and
Machine, 2021(11)

11. LIU Y.Y,, CAl W.C., ZHANG Q., et al, Research
of lactic acid bacteria on variation of phenolic acids
and volatile compounds, Foods and Fermentation
Industry, 2021(11)

12. YANG B., Study of seabuckthorn cultivation,
Seed Science and Technology, 2021(11)

13. ZHANG Q., LI Y.L., LIU C.H., et al, The
response of artificial seabuckthorn plantation to
water content in sandy lands of northern Hebei
province, Forestry Science and Technology,
2021(11)

14. FU Y.Y., WANG Y.X., SONG H.Y., et al,
Variation of physico-chemical indicators and anti-
oxidant capacities of seabuckthorn raw juice during
malic acid and lactic acid fermentation, Food and
Fermentation Industry, 2021(11)

15. LI S.Q., CHEN X.R., YANG M.F., et al,
Research of the effect of seabuckthorn raw juice
and power on the mice immunity enforcement,
Feed Industry, 2021(11)

16. ZHU D., YAN F.X., ZHU L.B., et al, Research on
non-enzymatic browning of seabuckthorn wine in
the storage, Food Industry Science and Technology,
2021(11)

FiBH, 2021 (12)

9. BNGE; BKELRIFERFLKSFIA,
RIFRSER, 2021(11)

10. 788, 4T W, ROK, K, B
RSN S EIRTNRE R T AR AR,
BmSH, 2021 (11)

MRS, 8368, K, &E, NWHEE A
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e, BmsSkiEIT, 2021 (11)

12. %%, IDIRFB AR, MFRE,
2021 (11)
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15. =33, FFIELN, BEBRL, XUHRE, THH;
IR RO IRRIZ S NFR R R IE SR F RV,
ER T, 2021 (11)

16. K3, B, Ri|, IR0, 470,
WIRBENCEEAEAFEEE TR, Km T UlAHy,
2021 (11)
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17. ZHANG J.K., XU B.BC., HAN J.X., et al,
Lipidomics based comparative analysis on the
glyceride composition of seabuckthorn oil and with
fake oil, Journal of Chinese Foods, 2021(11)

18. ZHENG S.N., CHENG C.L., WANG Y.G., GC-
MS analysis on fatty acids of seabuckthorn oil and
cyber pharmacological research of antioxidant
mechanism, Pharmacy Research, 2021(11)

19. WANG M., SUN P,, DONG B,, et al, Analysis
of the economic benefits on different seabuckthorn
planting modes, Jilin Forestry Science and
Technology, 2021(11)

20. LI X.G., GAO J., WANG L., et al, Effect of foliar
selenium application on seabuckthorn berries
quality and its medicinal compounds, Journal of
Fruit Tree, 2021(11)

21. DANG L.Y., Optimization of extraction
technology and the research on anti-fatigue activity
of protein of seabuckthorn seed residues Chinese
Condiments, 2021(11)

22. FENG Z.X., LING Y.R., HONG S.Q., et al.,
The status and prospect of seabuckthorn product
research and development, Chinese Food Industry,
2021(11)

23. GAO J.J., LI D., SU D., et al, Research
progress on extraction technology of seabuckthorn
pulp oil and its nutritional substances application,
Food Industry Science and Technology, 2021(11)

24. HE Y.N., Statue of seabuckthorn industry in
Aletai District of Xinjinag and suggestion to the
following development, Xinjiang Forestry, 2021(10)

25. ZHAO P., SWOT analysis to the statue and
developing measures of seabuckthorn industry in
Kelan county, Shanxi province, Shanxi Forestry,
2021(10)
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26. ZHOU AA., SUN X., LI X.S., et al, Optimization
on extraction technology of seabuckthorn whole
oil, Modern Agricultural Science and Technology,
2021(10)

27. FU Y.Y., WANG Y.X., LI Y., et al, Research on
anti-inflammatory and anti oxidant in vitro capacities
of flavonoids from introduced variety seabuckthorn,
Chinese Food Additives, 2021(10)

28. CHENG K., Discussion on sand oriented
industry development in Maowusu Sandy Land,
taking seabuckthorn for a example, Southern
Agricultural Machinery, 2021(10)

29. GAO J., XING H.Z., Impact and mechanism
research of seabuckthorn extractive on lymphoma
cells proliferation and apoptosis by CD68,
Experiment and Inspection Medicine, 2021(10)

30. LUO Y.Y., CHEN P., BAO J.W., Impact of
salt stress on the survival rate and growth of
seabuckthorn seedlings, Anhui Agricultural Science,
2021(10)

31.LIN P, YAO N.N., CHE F.B., et al, Impact on dry
property of introduced variety seabuckthorn berries
and its quality by five kinds of dry measures, Food
Industry Science and Technology, 2021(10)

32. XU H.Y,, LIU L.L, CHEN Z.D., et al, Optimization
of seabuckthorn cheese processing technology by
Response Face method, Chinese Dairy, 2021(9)

33. ZHANG N., Strategy thinking of seabuckthorn
industry development of Shanxi province, Shanxi
Forestry Science and Technology, 2021(9)

34. HU J.Z., LU S.G., Research on fodder value
of natural seabuckthorn leave in China, Modern
Animal Husbandry and Veterinary Medicine,
2021(9)
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35. WANG H., ZHAO X., Standardized cultivation
technology of new seabuckthorn cultivar Ouya-1,
Inner Mongolia Forestry Science and Technology,
2021(9)

36. HU J.Z., LIU L.L., LU S.G., et al, Study on
impact of seabuckthorn growth and the mechanism
of calcium application with the drought stress,
Shanxi Forestry Science and Technology, 2021(9)

37. ZHANG Q.X., LN Y.P.,, ZHANG Y.Z., et al,
Investigation and analysis of current seabuckthorn
resources in Lanxian county, Shanxi province,
Natural Botanical Resources in China, 2021(9)

38. HUANG Y.X. YAO Y.J.,, MA S.Q., et al, Research
and improvement of pre-treatment processing
technology for seabuckthorn berries, Modern
Foods, 2021(9)

39. HU J.Z., YAN X.L., ZHANG D.W., Measurement
and analysis on leave index of different types of
seabuckthorn in Northeast, Northwest and North
China, Shelter-belt Science and Technology,
2021(9)

40. HU J.Z., WEI X.Z., Preliminary report of
research on the epidermal feature of seabuckthorn
leaves, Information of Forestry Science and
Technology, 2021(9)

41. ZHAO D.J., Notes of technology for
seabuckthorn seedling and planting, Guangdong
Silkworm Industry, 2021(9)

42. LIU L.Y., HU J.Z, YING L.Q., Response of
seabuckthorn cutting seedlings to matrix re-
hydration, Gansu Forestry Science and Technology,
2021(9)
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43.YAN L.M., ZHOU H.L,, LIU Y.Q., et al, Research
on active substances and its antioxidant activity of
seabuckthorn black tea in Jilin province, Journal of
Jinlin Chemical Industry College, 2021(9)

44, ZHAO R.M., Response Face optimization on
fermentation technology for the blended drink of
seabuckthorn with blueberry, Delicacies Research,
2021(9)

45. HU J.Z, YING L.Q., WEI X.Z., Comparative
analysis of morphological anatomy structure for
different seabuckthorn organs, Applied Technology
for Soil and Water Conservation, 2021(9)

46. XING Y.H. ZHAO S.H., WANG Y., et al,
Research on the content and antioxidant capacity
of active substances extracted by different solvents
from seabuckthorn leave, Food Research and
Development, 2021(9)

47. HU J.Z., LU S.G., YANG X.L., Investigation and
suggestion of seabuckthorn resources construction
and utilization in Qinghai, Gansu, Xichuan and
Yunan provinces, Soil and Water Conservation in
China, 2021(9)

48. ZHAO D.X., HU J.Z., Investigation and
suggestion of seabuckthorn resources construction
and utilization in Tibet autonomous regions, Soil
and Water Conservation in China, 2021(9)

49. HU J.Z., WEN X.F., WANG D.J., Investigation
and suggestion of seabuckthorn resources
construction and utilization in Xijiang autonomous
regions, Soil and Water Conservation in China,
2021(9)

50. YAO T.T,, YANG J.Y,, LI J.W., et al, Propagation
technology of seabuckthorn seedlings, Farmer’s
Consultants, 2021(8)
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51. WANG X.Y., Notes for planting technology
of introduced seabuckthorn variety in western
Liaoning province, Agricultural Development and
Equipment, 2021(8)

52. HU J.Z., YAN X.L., ZHANG D.W., Research on
the seasonal variation of main feeding substances
of three types of seabuckthorn leave, Modern
Animal Husbandry and Veterinary Medicine,
2021(8)

53. LI H.C., ZHAO H.B., ZHAO H., et al, Response
Face optimization on extraction technology for
polysaccharide of seabuckthorn berry, Heilongjiang
Medical Science, 2021(8)

54. FANG L., LI Z., LI J., Extraction and analysis
on oils from different parts and introduced
seabuckthorn varieties, Journal of Food Safety and
Quality Inspection, 2021(8)

55. BAI L.G., JING L., CAIl X., et al, Research on
seabuckthorn oil in inhibition of human gastric
tumor cells proliferation and its mechanism, Journal
of Changzhi Medical University, 2021(8)

56. GULILU Dalailiaohan., Seabuckthorn
cultivation technology and application prospective
in Lamazhao village of Tacheng city, Xinjiang,
Aricultural Engineering Technology, 2021(8)

57. WANG X.Q., XU T., LIU Y., et al, Progress of
research on Hippophae medicinal plant kinship,
Global Chinese Traditional Medicine, 2021(8)

58. HU P.P., Optimization of extracting
seabuckthorn leave polysaccharide and its impact
to CT-26 cells proliferation, Food Industry Science
and Technology, 2021(8)
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59. LI H.J., GUO Y.F,, YAO Y.F., et al, Seabuckthorn
liquid flow and fine roots in response to the soil
moisture variation in Pishayan districts, Journal of
Soil and Water Conservation, 2021(8)

60. HU J., ZHU Z.J., LIANG X.Y., et al, Optimization
on fermentation technology of seabuckthorn
blended vinegar with fig, Chinese Condiments,
2021(8)

61. ZHANG A.M., YING Y.R., KONG W.B,, et al,
Endophytic bacteria diversity in five organs of
Hippophae tibetana, Bio-diversity, 2021(8)

62. WANG T.Y., XU Y., WANG L.Y., et al, The
genetic differentiation and diversity of Hippophae
rhamnoides ssp. sinensis and Hippophae
rhamnoides ssp. yunnanensis, Forestry Science
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Sea Buckthorn Research and Development in Finland in 2021

2021 EF =W TRARFIEZE

In Finland, there were active developments in
research, cultivation, industrial processing and
utilization of sea buckthorn. In addition, pilot
effort initiated by the University of Turku has been
on-going to use sea buckthorn in protection of
the Baltic sea ecosystem. TYRNIRAKI project
continued in 2021 and will continue in 2022 and
onwards. A plantation was established in Utsjoki
in 2021. New development has happened in
commercial plantation and processing of sea
buckthorn in Finland.

Research

T =, PBRAREZSRAM. FE. Tk
MIFFA. 1o, 2020 FHEREXRFR
BT —1MHRIRERPIESHEBESEREHN
RIE: TYRNIRAKI, Zi{=InB T{EF
2021 FFHRESHTT , FPRBT 2022 FRLURYREE .
2021 5, BA IR ESRAEZE 7 — MhEE
F=EReEEMEIN TS ES 7
Ko

B A E

University of Turku (UTU) has been a leading
institute in the research on sea buckthorn in
Finland. The research on sea buckthorn has been
active, and seven peer-reviewed papers were
published in internationally leading scientific
journals in 2021 based the long-term continuous
sea buckthorn research.

1. Markkinen N, Pariyani R, Jokioja J, Kortesniemi
M, Laaksonen O, Yang B. (2021) Impact of
fermentation with Lacfobacillus plantarum on
metabolomics of sea buckthorn (Hippophaé
rhamnoides) juice. Food Chem.
https://doi.org/10.1016/j.foodchem.2021. 130630
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1. Markkinen N, Pariyani R, Jokioja J,
Kortesniemi M, Laaksonen O, Yang B.,
IPERER S Lactobacillus plantarum #&4#%L
HEREXNCHEZNE. 8mHE Food
Chem. (2021) . https://doi.org/10.1016/
j.foodchem.2021.130630



ERDRERES (2021 £ ) mE

Modern NMR-metabolomics zmethod was applied
to optimized the malolactic fermentation process
on sea buckthorn juice. The metabolic pathways of
the lactic acid bacteria under different fermentation
conditions were studied.

2. Kalpio M, Fabritius M, Linderborg K, Kallio H,
Yang B. (2021) Targeted strategy for stereospecific
characterization of natural triacylglycerols using
chiral chromatography and mass spectrometry. J.
Chromatography A.
https://doi.org/10.1016/j.chroma.2021.461992

Sea buckthorn pulp oil was used as a model oil for
developing the analytical strategy for determining
the stereoisomers of triacylglycerols.

3. Beltrame G, Hemming J, Willfér S, Han Z, Yang
B. (2021) Supplementation of sea buckthorn press
cake on mycelium growth and polysaacharides of
Inonotus obliquus in submerged cultivation. J. Appl.
Microbiol. https://doi.org/10. 1111/jam. 15028

Sea buckthorn press residues were applied as a
growth promoter for cultivation of /nonotus obliquus
to increase the growth and yield of bioactive
polysaccharides.

4. Pap N, Fidelis M, Reshamwala D, Korpinen R,
Kilpelainen P, Sant'‘Ana AS, Furtado MM, Wen M,
Zhang L, Hellstrom J, Marnilla P, Mattila P, Sarjala
T, Yang B, Azevedo L, Marjoméaki V, Granato D
(2021) Valorization of blackcurrant press cake, sea
buckthorn leaves and bark from Scots pine and
Norway spruce under a green integrated approach
allied to bioactivities. Food Chem. Toxicol. 153,
112284.

FEMARAD: NARNRHEIRABESS
IENERABRHITIHNL, ARPBTARRET
2. ABRRERE, MARABEFRETRIME
EHIT TR

2. M, Fabritius M, Linderborg K, Kallio H,
Yang B., RA=BHHNSIEZFFRIEER
EFIRIE o . &1%i% J. Chromatography
A. (2021) . https://doi.org/10.1016/
j.chroma.2021.461992

FEMRAD: LUIPBERENEER, $IED
EREE, =BEEIHARSARRINE .

3.Beltrame G, Hemming J, Willfir S, Han
Z, Yang B., >EREMETREXIEDER Inonotus
obliquus BALEIE L E KR ZHERIR T,
B EY = J. Appl. Microbiol. (2021)
https://doi.org/10.1111/jam.15028

FTEMRAD: RADPREERBIEAERRE
WX, XFERRE [nonotus obliguus HITIEES ,
IEMNEYDEM S ERE RIS,

4. Pap N, Fidelis M, Reshamwala D,
Korpinen R, Kilpelainen P, Sant’ Ana AS,
Furtado MM, Wen M, Zhang L, Hellstrim J,
Marnilla P, Mattila P, Sarjala T, Yang B,
Azevedo L, MarjomUki V, Granato D, %
BEEHETN RBEREREF. DR 7518
=PRI =AM RV EDEIEN .. Bmit
% Food Chem. Toxicol.

(2021), Toxicol, 153112284,
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Green valorization method were developed for
sea buckthorn leaves and the bioactivities of the
extracts were studied.

5. Pap N, Fidelis M, Luciana Azevedo L, Vieira do
Carmo MA, Wang D, Mocan A, Silva J, Sant'Ana
A, Yang B, Granato D (2021) Berry polyphenols
and human health: evidence of antioxidant,
anti-inflammatory, microbiota modulation, and
cytoprotecting effects. Cur. Opinion Food Sci.,
http://dx.doi.org/10. 1016/j.cofs.2021.06.003

Polyphenols of sea buckthorn berries together
with phenolics from other berries were studied as
bioactive ingredients.

6. Tian Y, Yang B (2021) Phenolic compounds
in Nordic berry species and their application as
potential natural food preservatives. Critic. Rev.
Food Sci. Nutri.
https://doi.org/10.1080/10408398.2021.1946673

The potential of sea buckthorn and other Nordic
berry species as raw materials for natural food
preservatives were reviewed.

7. Markkinen N, Laaksonen O, Yang B (2021)
Impact of fermentation with Lacfobacillus plantarum
on volatile compounds of sea buckthorn (Hjppophaé
rhamnoides) juice. Eur. Food Res. Technol. DOI:
10. 1007/s00217-020-03660-3

Malolactic fermentation was studied as a
technology for modifying the composition and
sensory properties of sea buckthorn juice. In this
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5. Pap N, Fidelis M, Luciana Azevedo L,
Vieira do Carmo MA, Wang D, Mocan A,
Silvad, Sant 'Ana A, YangB, Granato D,
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= Cur. Opinion Food Sci.,

(2021) . http://dx.doi.org/10.1016/
j.c0fs.2021.06.003
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6. Tian Y, Yang B, JtRRIERFEREMWEYD
NEEEBERAEmBEEANFHONE. Bm
% & 7 1F18 Critic. Rev. Food Sci. Nutri.
(2021) . https://doi.org/10.1080/10408398.
2021.1946673
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7. Markkinen N, Laaksonen O, Yang B,
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Food Res. Technol. (2012), DOI: 10.1007
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paper, the impact of Malolactic fermentation on ANNETHERIBIZINH B ES
MESRDIREHT TR

volatile aroma compounds of sea buckthorn juice
was studied.

TYRNIRAKI Project F*F TYRNIRAKI Iin H

2.1 TYRNIRAKI project received funding TYRNIRAKI IRB &£ #&Eh

The Turku University Foundation granted funding to Bl/REAXFZFEELSH TYRNIRAKI BT &
the TYRNIRAKI. A short-term researcher has been &, 2021 &, MERET — AR AS.
employed for the project in 2021. The soil samples s e NN ) R
were analysed in terms of physical properties S IR AR T TR D T AL R 4R P
and microbial composition. A manuscript is being DH. —mEFHRERANCIELEST,
prepared based on the results.
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2.2 Sea buckthorn plantation in Utsjoki

SRR RRITER

A plantation was established by University of Turku
in Utsjoki, Finland in 2021. The plantation has
now about 300 sea buckthorn bushes, which is

the most northern sea buckthorn plantation in the
world. The plantation will be used for studying the
impact of subartic latitude on the composition and
physiology of sea buckthorn. The establishment of
the plantation is supported by the Turku University
Foundation and the University of Turku.
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Some pictures taken from the sea buckthorn planting event on the shore of the Teno River, Utsijoki,
Finland (06-08.06.2021, Photos of Baoru Yang’ s album).
—LERIBFF =% AE Utsijoki Xi& Teno River il R BRFEFZIRF,
(2021 f£6 H 8 H, #=E# ),

0\1
' b
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Sea buckthorn plantations to reduce

phosphorus leakage into the Finnish

DR AR IR D A I W O
Z|Z =8B HE (TYRNIRAKI)

(4
P L/ Archipelago Sea via the outlet-rivers
‘ (TYRNIRAKI project)

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. The TYRNIRAKI
project lead by the Food Chemistry and Food
Development unit of the University of Turku
aims to utilize sea buckthorn stands in nutrient
sequestration in the Finnish Archipelago Sea
drainage basins. The effects of the sea buckthorn
stands to the nutrient cycles are monitored by
studying the composition and the quality of the
soil and the biomass produced, as well as the soil
microbiome. In 2020, over 3,000 sea buckthorn
saplings were planted in five different river bank
areas in the southwestern Finland.

3.1The Finnish Archipelago Sea

FRE/RERZHRN— I+ ERPRIE
‘“TYRNIRAKI” EZES=AmaEs0, LA
OB RIEMEFMENRERAS T
BN, BRDBEREENEERN, B
F IERERE FABMNXE—TRREI™, BB
ERSRZBNSRRAIRFFIEINME =R
ERREINEL. AERERFREmUEFENR
mARERUMEN TYRNIRAKI INBRIBRIZ
FRLDRES =B 2B REAEFRR. B
OO EMN . RE. EMEMMENEFH
R, PR 3 HIEFR S BEIRAIEIE
2020 &, ES=FmakAY 5 MARLTFHEX
e T 3000 SHRLRRTE o

S=ErEiE

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
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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)

3.2The action plan

mEMEESZ—. (TYRNIRAKILTyrniU
ravinteiden kierrUtykseen, ibERKERZAS )

BR1Tahitl

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 herbisides/
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.)

3.3The functional model from China

— DR E T 2020 & 5 BAES =P
E’J5/\JF‘ MEEMXFME, UM DRRm AP ED
KEF=. SREZITRI0 FHHNRIENSE
fREﬁC%‘—ﬁH?Eﬁ%%DF S TRRDIDRIRIRITIE
SEE. PBRHIBERE T FOMEK, HETL
BRE, BNTEMSHE. RIRMIMEERE
RWE, BAERRRER/ REH . SR
MEFRIHESERY, BB ENRIE
IEHGERR. (WEI1).

XAREHRTEIMIBUNE, E’Fﬁ%’fﬁi‘%

BORSEIRAIBAFEERY AP wRifiEkR . (0
fM3.)

FIREFENERENL

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

FEKFIFBEXSES 30 Z2FENEK . HK
*UE‘B SIENEROEIDS (BES ISA/ FARE

%= SCISA) R— 1 EMRELR, BE/REXRER
1989 FLLRIIAN T iZi&Es N

DRE ZMEETERTRENELSRID

X, BFEL. £EF-RELHNEMIER. FERE
FEREESZ, PRYE— N EENFMAR
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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.

3.4 A plan for the entire country

BB . AESXRAEY T, DRER
KL, REDBEIKIR. RIRFUARNE AR TR
KAISRIFIEY . (FARXR—IKEAGIRRIEF,
IRERZFHREZREREMZAR, #BE
100 P EFRRIZEMRY o

BN =ERTE

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 effective than from the sea.

HENRY KfEX—BS, EEFENTE
REIRWENR, FaIRSRIPFKERAIER.
Ite5h, REBRNEAVMBEHBSSFRGE
8. XR2—MKEIIE, TNIEE 10 FAEL
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REZ. KR BF . RIBZLR IS
TSR Z F RS FRYMAY. MHRIBEZX
PRESELNBERRBEEB N

Solutions of the Project (2019-2028)
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Establishment of the TYRNIRAKI-Project
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{ ] Cultivation and processing

PR AE RO AN T

In 2021 in Finland there were 160 grower and
they had total area 60 ha in such stage that it was
possible to get crop. The total crop was 24 tons.
The hectares in cultivation were remarkable less
than in 2020 and also crop was lower (30 tons in
2020). There are no analysis which caused the
drop.

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

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

Also in Finland there is special production of
products based on sea buckthorn. These are
sea buckthorn oils produced by supercritical fluid
extraction process by Aromtech Ltd. Use of sea
buckthorn material is thousands of tons calculated
as weight of fresh berries. Products are food
supplements and products for different symptoms.

Aromtech Ltd has continued 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
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of crops before starting their own cultivation on
their home fields. This experimental phase will take
several years and results will be informed. In 2021
the first berries were picked for different analysis
and scientific purposes.

ZERENFEEE CHRREMEMZE, &
LISEZ R . SR, A IEFNTH & SRSLAY
200, XNLIMBASIFEEIFE), BXE
RUBEBERfH. 2021 F, R TEH
R, BT RS HTMEEEBRR.

The sea buckthorn farm of Reijo Koivu (Photo: Baoru Yang, 21.08.2021)
i F Reijo Koivu Byb#RAc3% (B 3RiR : £z, 21.08.2021)
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Drafted by:

Philippe (Henri, Gabriel) Henrot
Horticulturist and adviser for ferme du bec Hellouin, a farm in Normandy

Email: philippe.hg.henrot@gmail.com
Address: 42 rue du Docteur Le Gall, 56510 Saint Pierre Quiberon,
Morbihan, France.
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The Experience of Seabuckthorn Development of France in 2021

2021 fEEED B A58

In France, SBT is called Argousier. According to
the research,there is not a significant evolution of
commercial plantation seabuckthorn (SBT) in France.
But evolution of fresh fruit demand, and live plant market
for meadow gardens is obvious. And it is this, that
will help, through fresh fruit consumption in meadow
gardens, according to data, to popularize seabuckthorn
in France. Here is a quick resumé of the positive
experience with seabuckthorn in 2021.

Growth of seabuckthorn market

and plantation in France

IWRRTEIEEFRME Argousier. BRZRERER, PHR
R MEEEEHF IR B SRR ERIHE. B8
RERMEDEEEYHIEEZEREN.
HIEER, BENEEEFRBHEKRE
R, BRTEZEE DM LITEXT 2021
FHEEEDRRIRRIALE o

% El R R 3518 K AN F e
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German variety of SBT Hergo in
center of region Bretagne
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The increase of SBT market in France this year is mostly
concentrated on nurseries.

Sales of seabuckthorn plants has increased, with overall
fruit plants market over the past year. Meadow garden
with SBT as a nitrogen fixing plant is where it has found
most popularity.

There has been growing German sort Hergo in center of
region Bretagne with oceanic climate. Testing plot there
with this sort,is where it has grown most, from 68 cm in
early August of 2020 to 375 cm measured in June of
2022.

There is a significative presence of spontaneous wild
SBT in Baie de somme region Picardie.There in the silex
stones of the bay, that extends over 70 km facing sea,
are kilometers of bushes of seabuckthorn. In The upper
schorre environment, where SBT can be found there
is presence of halophyte vegetation, such as Plantago
maritima , Elymus hystrix, Artemisia vulgaris, Triglochin
maritima. Also photos from a trip to find large wild
spontaneous populations of SBT on north coast next to
Belgium.

This year we have taken our first trip there, to observe
these large populations of wild SBT that can sometimes
be quite productive, in comparaison to other wild
spontaneous SBT that we were able to observe in
nature. Here on the photograph some berries are to be
ripen in late August, and some were quite mature and
ready to be harvested.

In 2021, 75% of households bought at least one plant
at a stable rate compared to 2020. This represents 21.3
million households. At the individual level, more than half
of French people aged 18 and over have made at least
one purchase of plants during the year (+2 pts vs 2020).

The average household budget increased sharply and
amounted to €130 (+€17.20 vs 2020), the average

SEZXEDPRHBNBREZEPEER,
PRIEMIRIHERTIEN, EIERN—FE, B
NKREMHIBEESTRR. PRIEAER
EMEESEEPEEZIEAT.

EEBBFSIRAIMIEE Bretagne 10
X, 55T RERBERDRR mif:
& Hergo. X—mffEidiatbhEaiR, M
2020 £ 8 B #¥JHY 68 E KB E) 2022 F 8
BHY 375 K.

£ Picardie it KRB ERIFE D HITFZ XK
RiLRR. BEKARBS, E70REBEKMNE
2, DREBEAMBLEN B, 50BN
& B Plantago maritima , Elymus hystrix,
Artemisia vulgaris, Triglochin maritima <
B, SIRtLFIRRYEEILEE, Bi1E
RIMAKEREFE D RRE AT

2021 &, AR AERGDRRMIT T H—
IXEFHMER, HESDINRREF, —RES8 BR
IDRRRELFY, —EEEE TR, BIRIRIL.

52020 8L, 2021 FE75% NREED
MET —HRIEY), WERRBE. XERTEE
2130 BExE. ETAER, BE—Fr118 %
KU ERGZE A E—FREDWSLT —IRIEYD
(5 2020 SEELIRI0 2%)

FHREMRERBIEMN, A 130T (5
2020 FAEELIEIN 17.20 BRyT ), FHORWEHE
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HEEREIL RIS

quantities purchased returned to a level similar to before
the crisis, thus going from 29.7 to 31.7 plants.

IRERIEHMETRIKT, ELEM 29.7 £RIEINZE!
31.7 £k

The market benefited from a boom in value with a sharp
increase in the sums spent by 15% driven by outdoor
and indoor plants, but in volume the finding is more

ZhnZE TMMERIERK, FIMIZEREYIRY
SHAMREINT 15%, BEMEL, KMUE

mixed (+5%). Outdoor plants still constitute the bulk of
the volumes, and their weight is increasing in value.
The growth of the market in value is mainly linked to
the increase in the average amount spent on a plant,
observed at all places of purchase.

B | PAGE 72
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Garden centres, markets and DIY and decoration stores
are experiencing a sharp increase in volumes to the
detriment of mass distribution, which is losing market
share. In terms of sums spent, all places of purchase
are progressing (apart from mail order) and exceed pre-
crisis levels, especially garden centers which are gaining
market share.

Intemet purchases, which were a potential growth lever
in 2020, will stabilize in 2021: the rate of Internet buyers
is 6% for indoor plants and 6% for outdoor plants (8%
overall for ornamental plants outside the vegetable
garden, as in 2020).

EZ40. mipblk DIY FIEmEENHSES
RIBIN, AFRFAMRDHE, FEEREKRED
minE. MEBTMNS, FBWLIZETE
EHE (BRTHIW ), BT TRVLBIRIKE,
HEREF OISO EEEEN.

BEXMWSEE 2020 SFEBERMERATHT, BT
2021 FieE PR EREVMEIMEYIRITEX
MISEZREEBI3 570 6% F16%(5 2020 F—7#+,
EMEINREEMRIBEEXREZR L9 8%) .

as a nitrogen fixing plant

Seabuckthorn has gain popularity in France, mostly in
meadow gardens for its strong ability to fix nitrogen in
soil. For this use, the plants has been more and more
recognized, but less for taste of berries which is left to
debate, and more for it's bacterial symbiosis. Therefore
there has been a slight increase of use of seabuckthorn
in France, but mostly has a companion plant in gardens.
It is sold more and more for such purpose and with this
popularity of fruits should increase.

But market for juices, compotes , purees as well as
dried fruits is much less dynamic in France, than
fresh fruits and furthermore organic certified fruits.
Therefore the increase of seabuckthron plantation
at small scale and with various sorts of SBT, in
various regions may benefit more to the polarity of
the fruit.

Most of the fruit consumed in France is fresh
fruit: between 76% and 85% depending on the

Gain of popularity of Seabuckthorn,

IRRIEA Bl RS RS

DREEEER N EERAE@LRENAT,
ENEBRENEELIETRAIGED. BTIX
MR, XIEY SRR SR APTIAR,
BROZBATERNKE, XE—1FE, B
ZNRENEHMAELEEXR. FHIt, DRRE
ZERINBEEM, EXSERETE
HEEY . ATXTER, ERVHEBERHZ,

BRI RZIAZERNZ IR0

BEEE, Rit. 2L, RBUNRTROTS
R AKX RIMB IR AR
Ite, EARMXIBIIMENIE, FRZEE
DR, BT ADRIIAEE.

EFERWEGE AT (France AgriMer) B9EE
ER, ZEIBERNKISBD KREZ2FFEKE
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month of the year, according to France AgriMer.
Juices, compotes and purees as well as dried
fruits therefore remain in the minority. The most
consumed fruit in France is the apple with an
average of 16 kilos swallowed per year and per
household. Then come the banana (12 kilos), the
orange (10 kilos) and the clementine (8 kilos). Thus,
according to Crédoc, the percentage of households
buying organic fruit and vegetables increased from
42% to 51% between 2007 and 2010.

Therefore it is believe SBT will see its popularity
increase in the coming years, as a meadow garden
plant with nitrogen fixing capacities. Commercial
plantation of SBT has not significantly increased,
and remain quite confidential, around 10 hectares.
Meadow garden plantation will remain for a while
the principal vector of familiarizing with SBT, as
nitrogen-fixing. It is this way, through familiarizing
with the plant, that the consumers will look for it in
the stores.

To conclude, Bacterial symbiosis of SBT with
amongst other, bacteria frankia, is what is mostly
looked after. It is what will motivates gardeners to
plant SBT. Increase in sales of plants, suggested by
nurseries for such purpose is the most significant
market for SBT in France.

For this simple experiment, | have tried to infuse
SBT nodules in various amounts, previously
hashed and dried in a simple solution of sugar and
water. The idea was to leave the solution ferment
for a period of time and try to extract some of the
bacterial life that would grow. Inspiration of such
simple test came from the observation and personal
culture of red tea mushroom or SCOBY.

PAGE 74

Trying to ferment Seabuckthorn nodule in
simple solution of dextrose and water

RIEBHROARR, FHEKRAVHEZRLLAITE 76%
£ 85% zial. FEitt, Rit. Eik. RiBUK
FRMARLDH . FHiEE, HERSIKRE
¥R, BIREFHBFHEE 16 RF. AR
EEE 12, BF 10 2FF/MERE 8 AT .
HR¥E Crédoc gtit, EEFREMLEKEMN
BREAIELBIM 2007 Y 42% EFHEI 2010 &
19 51% o

FELE, BAIREDRIEN—ITEBEIRBEDRY
EEEEEY, ERR PSRN
WRRE I MEIRE EEEM, RTMEITTRY
10 A E—RIEEN, E@EEA TR
ENALPRIEABREMRN TR . 2
LEERY, HEEBEREF ISR .

RERTAR, R frankia BEIIHEXRE &
FXER . XBHHEZ T EEMEDR. &
EEMHENERKETR, BRFEREEDR
HEMIREZIEZR.

TR EHERK K B R
H & B IR IR R SR IR

ATXAERAISEIE, BIXEESBEMTED
FRIRBFIENTEEERENKRIERFRT
RERIDA AR —ERITE, RELER
ER—LER] ARV . IX—SCIeRBREX]
AFAIMERAN NIBFAILEEE (SCOBY 4

e
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In fact, some deposit showing presence of bacterial
activity in the bottom of the liquid culture, and in the
upper part of the recipient, Reminded somehow
of the red tea mushroom or SCOBY ( Symbiotic
culture of bacteria and yeast ) called Komubtcha
sometimes.

Some interesting studies seem to show that this
bacteria and yeast symbiosis, could act as filter to
some contaminants in water.

Source: wikipedia :

Kombucha is made from the fermentation of black
tea or green tea and sugar by a symbiosis of yeasts
and bacteria, that takes the form of a disk forming
above the culture during fermentation.

The culture used in making tea varies and
consists of different species of yeast and bacteria.
The acetic acid bacteria that can be found are,
among others, Acetobacter aceti subsp. aceli,
Gluconobacter oxydans subsp. industria, subsp.
oxyaans and Gluconoacetobacter xylinus.

The yeasts that can be found are, among others,
Saccharomycodes ludwigii, Schizosaccharomyces
pombe, Brettanomyces bruxellensis, Pichia
fermentans, Candida stellata, Torulaspora
delbrueckii or Zygosaccharomyces bailii. Other
bacteria of the genus Bacterium are present:
Bacterium xylinum, Bacterium gluconicum,
Bacterium xylinoides, Bacterium kaftogenum.

. L J Composition of red tea mushroom

ELF, ERAEFYRIEEBFISZR 3T,
—ERRMER T HENEE, FEIEARR
TIREES, SCOBY (R EINHAREF),
BREIERA “BEHR” Komubtcha, —&F&
WAAFAAT KRR, XFMARERFEREENTEE,

BI LMK — L5 R0 iR -

AR-S1:0)2% )

RiE “HEBR

B E 3 Komubtcha 2 H
KO RSFEEFEMTER, BEFMEER
T4, mARBIREFEA— N EZEFD .

RFHFRNEARMEAER, F%%%'%EEZTIEWP
%E’ﬂ@%%ﬂéﬁﬂéﬂﬁ}zo Hepal IR B EER

, AN B BEERAT R LA Acetobacter aceti
subsp. Aceti, &% FEER AT E LAY Tl Fh
BY Gluconobacter oxydans subsp. industria,
£ 17 B subsp. oxyaans 1 N ¥E B T & d

Gluconoacetobacter xylinus.

FANNESHEE BERSRDT
ZETT

Schizosaccharomyces pombe, 7 €

Saccharomycodes ludwigii, 18 i#

5K 75 & 45 B &3 Brettanomyces bruxellensis
% B B % B¢ B Pichia fermentans, 2K &
Yk & Candida stellata, % & K & 718 &

Torulaspora delbrueckii 8, W F| 1 & B 8 &

75 PAGE



u
HE The Annual Report of International Seabuckthorn Development For the Year of 2021

Thus, depending on the method of preparation,
Kombucha may have a varied composition, and
in particular contaminants such as molds or fungi,
which may cause adverse effects if ingested.

On analysis, the solution is usually acidic and
contains traces of alcohol, ethyl acetate, acetic acid
and lactates. It would also contain gluconic acid,
lactic acid, amino acids, antibiotic compounds, folic
acid and enzymes. The carbon dioxide released by
the fermentation gives this drink a light fizziness.

Yeasts transform sugar into alcohol, bacteria
alcohol into acids: each producing organic
substances that benefit the other symbiont.
Acidifying the solution prevents unwanted bacteria,
yeasts and molds from growing . The structure of
the "mother" is composed of cellulose produced by
some of the bacteria, and there is also chitin from
the cell wall of yeasts.

cane molasses

When fermenting root nodosity from seabuckthorn,
there are similitude and slight differences with the
culture of red tea mushroom. In both case presence
of lactic bacteria creates a distinct smell, some
chitin also seems to be produced in the SBT tea of
root nodosity. This approach is empirical and need
a series of more scientific test to push forward the
composition of nodosity fermented as such.

PAGE 76

Similitudes with nodule of seabuckthorn as
‘ { ] fermented in water and dextrose or sugar

Zygosaccharomyces baili, H it 48 & & iY
ME : AN HEE Bacterium xylinum , & % Bk
Bacterium gluconicum , 7N B8 ¥ & Bacterium

xviinoides , WIRE Bacterium katogenum .

EiE, RIEFEEENAE, REXRTEEE
RERS, FREBENEES Y, U
RIEBATRESIERA R .

Zot, BREEERIEN, SBMERTES.
ZERZBR. ZERFNZLER . B EEENER . FLER.
[ERR. MERNEY. NI, REHIEH

B — S BRI — MR R S8 .

BEPRRELANER, ARBERSEANE
B A m TEMHEERRIBEIIE.
RUBRIUBIEEEARE. BENBE
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Tea from fermented root nodules is also given to
citruses, diluted in nutritive solution and seems to
have an overall benefit for them.Similar test were
done with giving SCOBBY to citruses , with positive
results, and | believe SBT nodosity tea may act
positively on citrus heath.

Oyster mushrooms is probably one of the easiest
mushroom to grow, but mold contamination is
always an issue. Including the tea of fermented
nodosity in growing substrates seems to reduce
such contamination.But further tests needs to be
produced, and a mushroom lab will be implanted in
our home.

Again this is for now more an empirical approach
since more test should be done and species of
bacteria that are able to grow in liquid culture of
nodosity tea are not yet identified.

Testing the fermentation in Citrus
culture and mushroom substrate

HiBEF Y MEL R L BRI

RERBFERNREILRTHS, BEE
BRIUFEBEEENEFLL . BERIRE
SCOBBY sdtH@git17T 7 £MMUAITIR, 52T
FROEER, SRBRODHCRIREIHB RS
FRARIER

+

wmAREEREDREBENERZ—, BEHES
FEE—NEIR, EERERPIMNLERE
FKAF AT LA X5 H. ERFEH—H
L, FMHERPEE— M EELRE.

BRIXEZNR—MERTEZE, RABTEME
ZHILY, MERBERBRRAEFPER
AOREMPEIRIR BIE o
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Significative Presence of spontaneous wild SBT in region Picardie

NHTEEETILFBER BT Picardie X KGR BRRAM

Significative Presence of spontaneous wild SBT in region Picardie

HTEFEEFEILFBERBE Picardie HIEIRIDBRR A
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Male one of wild SBT in region Picardie

RREGEDRERH BT

B4R RS 2 R Photograph were taken in 17 / 08 / 2021
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B4R BRE S Photograph were taken in 17 /08 / 2021
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To ferment Seabuckthorn nodule 1= #51RBE XIS
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Annual Report on Seabuckthorn of India for 2021
2021 FEPEDTRE RIRE

132001, HP

By Dr R. K. Rana, Principal Investigator, Project
on Seabuckthorn,

CSK Himachal Pradesh Agricultural University,
KVK Bajaura, Kullu, HP, India

(Email: drrameshrana70@gmail.com)

1.1 Improvement of seabuckthorn germplasm
bank and mother orchards

Research and Development in CSK Himachal
{ 7 Pradesh Agricultural University, Palampur

ENEE CSK E D& /RFBA
REDBRARS TR

#ie A R. K. Ranaf&x

ENE CSK EBE/RIBRIKZF

R EEHRRR

EBFHR4 : drrameshrana70@gmail.com

1.1 DM ER RIS R R

The potential local selection and exotic form of
seabuckthorn are being maintained in the mother
orchards at High Land Agriculture Research and
Extension Centre (HAREC) at Kukumseri, in
Lahaul. These genotypes belong to Hippophae
rhamenoides and H. salicifolia. These plants are
being used for mass multiplication.The work on
improvement of the mother orchard of existing
seabuckthorn at HAREC Kukumseri has been
initiated and new mother orchards of the high
yielding Russian varieties will be planted in March
2022 to meet the demand of planting materials
of improved varieties/selection of seabuckthorn
in future. Germplasm bank was strengthened by
introducing seeds of ten varieties of seabuckthorn
from Russia, Latvia and Belarus during 2013-14
through NBPGR. These varieties are under testing
at HAREC Kukumseri (Fig. 1).

PAGE &4

M H iR BEFIMNE S PRI R LB IR TFE
Lahaul B9 Kukumseri /&5 B 4 Ml F 5 4 7 A
ODHEWMESH, BEFEIEFRIFDERFAN
MDRR, XL/ DFRIEMRIER T AR &, X3
Kukumseri @ERIEHHET R OEBEDRE
WENXE TEFERBR, KBRS
WRREMIE T 2022 & 3 BEEESWEF,

LUE#H B RMEN R REMNGEE. Bl
2013-2014 FiE5[# 10 MREHDH . HR
HEFRET R R, MERRRESE
s, BHENXLmMHE Kukumseri mER
R PO 75 1Fitie (WE1FE 1) &
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Table 1: Details of Exotic varieties imported by CSKHPKV Palampur
F1 EDERRUKZFNIMNES D BRATAITB

Sr. No. Accession No. Source ountry

- i i = Svar = ivd
Py HES R Source Institution E@EiMEEEAN
1 NX-1 Russia Institute of Cytology & Genetics SD, RAS Str. Lavrentyeva 10,
’ B2 Hr Novosibirsk—630090, RUSSIA BB iR R B migi=(E 5
_ Russia N
2. NX-4 e do
_ Russia _
3. NX-5 R do
_ Russia _
4. NX-2 R do
_ Russia -
5. NX-3 TR do
6 NX-10 Russia Northern Research Institute of Forestry, Nikitov St., 13 Arkhangelsk
’ BT 163062 (Russia) #Z b5 MRERFET
_ Russia —do-
7. NX-11 T do
_ Latvia N
8. NX-6 TR do
Latvi Latvia State Institute of Fruit Growing, Graudu Str. 1, Dobele LV-3701,
atvia
9. NX-7 ST LATVIA
a RIB AT E R RAMFR SRS
Belarus Central Botanical Garden of Academy of Sciences, 2 A Surganov Street,
10 NX-8 [y Minsk, Belarus 220012 (Belarus)
. BHZERE R EE

Fig. 1. Newly established Sea buckthorn mother orchard of Exotic varieties
1 BT 5]t DR A B [
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Production of planting materials —Local
seabuckthorn selection “Drilbu” (H. salicifolia),
a unique seabuckthorn genotype in Himalaya,
selected from Tinu village, Lahaul, and two exotic
form of seabuckthorn i.e. HI-2 from Russia, (H.
rhamnoides spp. mongolica) and NX-12 an exotic
form from Ukrain origin imported from Russia
have been selected for mass multiplication. During
last year, 5000 plants of Russian seabuckthorn
were produced and during this year target is
to propagate 25000 plants of these improved
selections.

1.2 Demonstration on cultivation of seabuckthorn

EAREF. Dribu @#2M Lahaull 89 Tinu
NikE. BEEESHELTEXE SR DRR
BERNSRRLPTRMR, ERNES S
89 2 MMEIGRFR HI-2 F1 NX-12 ( P8R
MERE ) EEXEEE . XFY E 7 50001,
SEITRIESE 25000 o

RSB

Four thousand rooted plants of three seabuckthorn
cultivars, H. salicifolia (Drilbu) the local selection,
HI-2 from Russia, (H. rhamnoides spp. mongolica)
and NX-12 an exotic form from Ukrain have
been provided to farmers for demonstration on
cultivation of seabuckthornin collaboration with
forest department in Lahaul (Fig. 2).

5 Lahaul #REBII&EME, 3 & (Drilbu
BRLAR BS RS A 2 NME SR HI-2 #0
NX-12) . 4000 iR E AR HLE LT R
TS, (WE 2)
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Fig. 2. Multiplication of planting materials

2 EMiEMR

1.3 Nutrient dynamics in relation to maturation
of Berries

SRR ELRRMERAIE IR

To study the nutrient dynamics in relation to
maturation of fruits, the berries were collected
three times during its maturation to access the best
time for harvesting of different varieties/ selection
of seabuckthorn.Sample collection of berries was
done between 20th September to 10th October.
First collection was done 20th September (I),
second on 29th September (Il) and third on 10th
October (III).

I | PAGE 88
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a. Oil content in Berries: It was observed that the
oil contents in fresh fruits of different seabuckthorn
cultivars varied significantly with the time of
harvesting and the cultivar. Two years data revealed
that the maximum oil content (3.03%) was found
in local selection Darcha, followed by 2.29% in
NX-12 during the second harvesting and the least
during 3rd harvesting in all selection. However the
maximum oil content was observed in NX-12 and
Dirlbu cultivars during second harvesting. Overall,
exotics HI-2 and NX-12 have lesser contents of oil
than the local cultivar “Darcha”.

RIPHESEST. DRI, PREFRT
RN EEMEMMARIRFEHENES
T, MENMNEIEE R, JibixEmit
Darcha &E8%X&&, /3.03%; HRZE5|#
frif NX-12, 9 B 29 HR#rF 8 2.29%;
10 B 10 BX#FRY, FrBmMaoE mE&(R.
PR, AadP NX—12 #0 Dirlou TEEE ZREEE (9
BE29H) HahxXgs. S@FE, JMNESH#H
R HI-2 1 NX-12 B9 & HER T S i R
Darcha.

-
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Vitamin -C content (mg/100g fresh fruit)
(=] (=] (-]
o o o

=]
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Fig. 3 Content of vitamin- C in different cultivars of seabuckthorn
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Fig. 1 Dynamics of oil accumulation in fresh fruits of four seabuckthorn cultivars
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Fig-2 Content of vitamin- E in different cultivars of seabuckthorn
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b. Vitamin E & Vitamin C:-Vitamin E contents in
fresh fruits of different seabuckthorn cultivars varied
from a minimum of 0.2 mg/100g to 4.0 mg/100g
during the different harvesting dates the maximum
Vitamin E content was observed in local selection
i.e. Darcha during all the harvesting dates followed
by NX-12 during 2nd harvesting. However, the
vitamin C content was found maximum in Drilbu

cultivar during all the harvesting dates (Fig. 3).

It has been observed that the maximum content
of oil, Vitamin E and Vitamin C was during 1st
harvesting in cultivar HI-2 and Darcha which were
reduced as the harvesting was delayed. So these
cultivars have to be harvested by 20th September.
However, NX-2 and Drilbu cultivars showed
maximum nutrient dynamics during 2nd harvesting
date which means the harvesting can be done in
the last week of September to 1st week of October.

1.4 Development of Entrepreneurship

HHERE. C oM. FRVRAEMERLN VE
BEEFRREENEETF 0.2 mg/100g -
4.0 mg/M00g. Hep, HikamEM Darcha
FEZIRRIFEN VE 28955, HRE9R
29 B RUWHI NX-12 Gafh, Zith & Drilbu
E=RREBEN VC 2E2Rm. (WA 3)

MM AL, Safh HI-2 F1 Darcha 5 —IRE
AT (9B 20H) VE. VC 8E2&5S, MiE
B, AL, XA @ALNEI B 20 H
BISRUWL . @ NX-2 # Drilbu 7£58 2R R4+
RNEFMD RS, MUAERKHEARZTE 9 BHY
&E—AE% 10 BH%E—E.

AT

A women Self Help Group Khandorma is being
strengthened by providing planting materials
of improved selections of seabeackthorn
varieties and technical support in collaboration
with the Department of Forest Lahaul under the
project SECURE Himalaya (GOI-UNDP-GEF)
project in Lahaul Pangi. CSKHPKV Palampur is
providing technical support under MIDH Project
on Seabuckthorn Establishment of Research and
Training Centre to the Women Self Help Group
Khandorma of Tingrit Panchayat. SHG has
established small processing unit at Tingrit with the
financial support from Department of Forest Lahaul.
They are producing various products.

1.5 Industries

5 Lahaul KIS &1E, B@37E Lahaul Pangi
5L je 9 SECURE Himalaya (GOI-UNDP-
CGEF) I, fREHVPBRREMEARTRAREZ
¥, QL BAELR Khandorma BIEEH1EE!
0@, & & Palampur B9 CSKHPKYV & 13
MIDH B @302 fRiA R E ARG, 9 Tingrit
Panchayat {94z B BifH41 SHG 12 1 A E
B, £ Lahaul MV BRIREZIFT, HLH
B4R SHG B427E Tingrit Ex—MNENT
I EFE—RIDREIR

AR

Four seabuckthorn based industries, namely,
Chd Agrotech, Baddi, Shiva Agroprocessors,

PAGE 90
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Sundernagar, Zeon, Pauntasahib and Minch,
Soghi have come up on seabuckthorn. They are
processing various seabuckthorn health products,
exporting to global and Indian markets. These
companies are marketing seabuckthorn juice, jam,
tea and oil etc.

- s Seabuckthorn Leaves— Phytochemical analysis,
antioxidant activity, and toxicity evaluation

By Dr. Madhu Bala (Email: bala44@gmail.com)
Defence Institute of Bio-energy Research
(DIBER), Defence Research and Development
Organisation (DRDO), Haldwani, Distt Nainital,
Uttarakhand

2.1 Introduction

B9 Shiva Agroprocessors 28 &), i &b

Pauntasahib B Zeon & #1#E 4k Soghi AY
Minch 28] FIRABIINTIPFRET R&E . HK.
HERIRE MM, HEDEERINGG.

IR R FE T
mELFEEINFEITN

#is A Madhu Bala f&+

By EEEBRREEFRD
( EBBEIRERRSRET )

edik: EDESbPaIRiEER

HRFE: bala44@gmail.com

Sea buckthorn (Hippophae rhamnoides) is a
plant found throughout Europe and in certain
parts of Asia. In India Seabuckthorn is found in
Himalayas and trans Himalayas. Almost all parts of
Seabuckthorn have been found to have medicinal
properties. The leaves, flowers, seeds, and fruits
are frequently used in various preparations for
health benefits. Seabuckthorn leaves are rich in
vitamins A, B1, B2, B6, and C, as well as other
active ingredients. Traditionally, Seabuckthorn is
used for treatment of burns, wounds, eczema,
acne, indigestion, high blood pressure, wrinkled
skin, and many other purposes. The plant material
grown in wild should always be subjected to
certain basic tests for recommending for human
use. A number of DRDO laboratories have been
engaged in developing various health products
from Seabuckthorn. Development of a radiation
countermeasure for human use has been one

IRRITIZ D R TERGHFINMER D 1 X FEEDRE,

PROohEREDNRELX, PREBHES
ARMEDPRM. £, R, MFERTARK
RENARERS . PRHESHER AL B,

B2. B6. CHIEMEMEMD . £5L, P&
BT, eltn. B2, BB, , BUEAR.
SIE. RERERS. KELE, FEDmR—
BRERS AKREARINGELR# . ERAR
PO EREESEENFIDRRIRER
& NETURSIIR —BER— M ke T(F,

MDRRIM IR A — M4 IR R D B R ST R
PEEtE, ITLIBEIFSEREER . DR
SHMBERDMR. BikE, DPREBE
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the challenging task. A particular extract of
Seabuckthorn leaves has already been shown to
have radio-protective properties and large number
of publications are already available for such an
information. The diversity of Seabuckthorn has
been well studied, Seabuckthorn rhizobacteria have
been reported to produce ACC deaminase and
exhibit PGPR traits (Bala et al., 2015. 2017, Singh
et al, 2020, Bhadrecha et al, 2018).

Seabuckthorn leaves were collected from remote
location of Leh, Laddakh and were processed. Their
phytochemical analysis, antioxidant activity and
toxicity evaluation in small animals was conducted,
before their onwards utilisation in health products
for human use. A brief of the activities is presented
as below:

2.2 Estimation of phytochemicals from Sea
buckthorn leaf

4% ACC lREa EfsMES PCGPR 44 (Bala %,
2015, 2017; Singh%, 2020; Bhadrecha %,
2018),

MRALA T HUIR AT Rz ith X W EE D RR M FHR TR
WMIEfE, MFmETEMUERD O, UK
SRS TS, AEHBRBENR
FARRER=GR. LTFEEESEN.

ISERHAEYMC I RAYTAN

® Gallic acid, gallic acid ethyl ester and
quercetin have been quantified in aqueous
and methanolic extracts of Seabuckthorn leaf
powder by HPTLC Method.

® Gallic acid (7-8 mg/g) was extracted in
aqueous solvent, whereas Gallic acid ethyl
ester (4.5-5.5 mg/g) and Quercetin (3-4 mg/
g) were extracted in methanolic solvents from
leaf powder of Seabuckthorn.

® The quantitative analysis of phytochemicals
such as total content of carbohydrate,
proteins, phenolics, ascorbic acid, flavonoids,
tannins and fiber of aqueous leaf extract of
Seabuckthorn were carried out.

® Total content of phytochemicals such total
carbohydrate (32-36%),total proteins (0.5-
1.5%), total phenolics (1.5-2.4 g/100g),
ascorbic acid (301-319 mg/100g), flavonoids
(0.08-0.15), total tannins contents (8-9
g/100g) and total fiber contents (8.5-10.5 %)
were recorded in Seabuckthorn leaf extract.

® Free Radical Scavenging Activity (FRSA)
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®  FA HPTLC BiEEPRRM FrnRAI7K
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or antioxidant activity of leaf extract of
Seabuckthorn by DPPH method

® Aqueous leaf extract of Seabuckthorn was
exhibited very good antioxidant (96.25 at 150
pg) property in the DPPH method. Hence,
IC50 value (84.9 pg/ml) of seabuckthorn leaf
extract was recorded. Low IC50 value= High
potent antioxidant property.

2.3 Toxicity evaluation of aqueous extract of
Seabuckthorn leaf

BRRIENM (FRSA) siinatistt.

R RYKIRRIVE IR F AL
£ (96.25 at 150pg) . EHIL, WERITIR
B89 IC50 {8259 84.9 ng/ml, 1K 1C50
18 = SBIURAMMERE,

IDRRH KRR SETAN

Acute toxicity:

Aqueous extract of Seabuckthorn was
administered at different doses viz30, 125, 500
and 2000 mg/kg body weight orally to different
groups of female rats. The acute toxicity
study was carried out according to the OECD
Guideline (423) and animals were observed for
14 d for any toxic symptoms.

» No mortality and signs of toxicity were observed
in any animals during the observation period.

» Oral LD50 of aqueous extract of SB Leaf
powder was not found up to 2g/kg body weight
of rat.

Sub-acute toxicity:

Sub-acute toxicity of aqueous extract of
Seabuckthorn leaf has also carried out in
female rats as per OECD guideline No. 407.
The Aqueous extract of Seabuckthorn was
orally administered to animals for 28 days at
dose 2 g/kg body wt.

» The aqueous extract of Seabuckthorn leaf
given to animals by oral route did not show
any signs of toxicity and mortality as observed
by no changes in organ weight, body weight,
food intake, and serological and hematological
parameters.

» It is found safe and non-toxic at dose of 2 g/kg
body wt.

S

>
>

WKL ERIZES%E2S, BIXAREA
Aol KRR OBR 30, 125, 500 1 2000
ma/kg WE IRIBEGHL OCED {5/
(423) HIT2MS AR, WEREND 14
fﬂ'ﬂﬁﬁaﬁﬁﬂﬁ o

EMERAAE, RAMSITE TS HETR
AR LD50 R 07K IRIBI K BRI ER
ik 2g/kg.

TaESH:

>

1R#E OECD 185 407 5, HRIHXER
RO SES AR RR T,
FRKIZERMILA 2 g/kg R ERIFIEXI 04
MAR%RZS 28 K.

IR KRMEZOREAE, SIRIZRE
58, KE. BEE. MBEFMNMKZFE
SHITEN, RERBEASEMTET
£ 2g/kg FERIFIE T RZETSH.
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By Dr. Gargi Dey, Associate Professor

(Email: drgargi.dey@gmail.com, gargi.dey@
kiitbiotech.ac.in)

School of Biotechnology, KIIT University,
Bhubaneswar, 751024, Orissa

Dietary polyphenols and probiotic bacteria are
two of the most potential bioactive components
known to influence human health. The interaction
of probiotic strains and polyphenols appears to
have an additive or synergistic effect on host
health. Amalgamation of polyphenols with probiotic
bacteria, with synergistic benefits of both bioactive
components can be considered as a promising
approach in the management of a number of
gastrointestinal diseases. The scientific rationale
of the present work was based on the two-
way interaction between probiotics and dietary
polyphenols.

The aim was to develop two probiotic-fortified,
fruit based (sea buckthorn and apple) functional
beverages that would effectively provide protection
against intestinal inflammation, especially
Inflammatory bowel disease (IBD).

The effects of two fruit matrices, malt supplemented
apple juice (APJ+M) and malt supplemented sea
buckthorn juice (SBT+M), on the protective and in
vivo anti-inflammatory effect of Lacticaseibacillus
rhamnosus GG (LR) against intestinal inflammation
using DSS- induced colitis models were

PAGE 94

Combination of Seabuckthorn

Phenolics and L. rhamnosus GG
L ¥ Activates Anti-inflammatory Pathways &%
in Chemically Induced Colitis
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(Danio rerio) Fi# T T HR. EHSEEZER
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investigated in zebrafish (Danio rerio). The
protective effect of APJ+M+LR and SBT+M+LR,
as well as APJ+M, SBT+M, and LR separately
against chemically induced intestinal inflammation
was assessed in zebra fish model. Fishes were
fed with the standard fish pellets coated with the
experimental beverages twice a day for 30 days.
For DSS induced experimental colitis, fishes were
exposed to 1% DSS dissolved in tank water for
3 days. The intestinal tissues were sampled for
further assessment. Administration of the test
beverages attenuated several effects of DSS-
induced colitis, including disrupted intestinal barrier
integrity, impaired tissue anti-oxidant status and
expression of colitis associated pro-inflammatory
markers. The results reveal that the effectiveness of
each treatment group in modulating barrier function
and gut immunity was varied.

Probiotic fortified Sea buckthorn juice (SBT+M+LR)
had a greater protective effect than the probiogtic
fortified apple juice (APJ+M+LR) against mucosal
damage, as demonstrated by a reduction in
histopathological score (Fig 4). SBT+M+LR
exhibited remarkable anti-oxidant properties by
increasing the activity of the CAT, SOD, GPx, and
GSH antioxidant enzymes, which were impaired
due to DSS administration. Inflammatory mediators
(NF-kB, TNF-a, IL-1B, IL-6, IL-8, CCL20, MPO and
MMP9) as well as anti-inflammatory cytokine (IL-
10) were measured in colonic tissue. Administration
of the test beverages resulted in a decrease of
NF-kB, TNF-a, IL-13, IL-6, IL-8, CCL20, MPO and
MMP9 and an increase of IL-10 expression. The
greater protective impact of SBT+M+LR compared
to APJ+M+LR shows that Sea buckthorn (SBT)
phenolics play a supporting role in improving the
immunomodulatory activities of LR in vivo.

Overall, the study shows that combining probiotics
with polyphenols have synergistic effects and
may help to alleviate immunological dysfunction
and protect against colitis, suggesting potential
alternative therapy for IBD.

APJ+M. SBT+M #1 LR 2 BIXHMtFE S
ERAERVRIFIER . BXPRAIRBE LRI
FFREEIIRAS, 54830 K. XJF DSS
SHISLIEHER, BBRET AR 1% DSS
RBEIKF 3 K, XA TEHEH TS
ML IXKRIBEFIRSS T DSS B S L& KRAIR
M, SEEApERETEE. ZREDNRS
WIREHEMRBRERIFTIRIFRIL . 45
x=B, 8NarETERETFEREINENmERE
HEBIEEAEE.

HOAREZTOEMEERE, mERTRED
it (SBT+M+LR) Ltk m £ H s L 3F R i
(APJ+M+LR) MREEIRBAYRIPIEREX (I
4). SBT+M+LR RIMEAZRITAIIENME
HiS# F CAT. SOD. GPx. ¥1GSH# &
HEBNSIEN, HZ DSS KM=, TS
RPN IENE (NFeB. TNF-o.
IL-1B . IL-6. IL-8. CCL20. MPO #0
MMP9) LA 471 3 40 B8 & F (IL10) . i 3& X
FIREH S NFcB. TNF-o. IL-1B .
IL-6. IL-8. CCL20. MPO #1 MMP?9 &>
M IL-10 FRAREN . 5 APJ+M+LR 1ELE,
SBT+M+LR BRIFIERE X, XFRBIDIRED
RYFRERS LR ARRRETEELEARE
THEENER .

RIS, &ARER, BaERS5S0hES
BEEWEER, HJstalTERREINEEES
FMrpnZERps%, Bl IBD RIBEENTE.

95 PAGE



u
HE The Annual Report of International Seabuckthorn Development For the Year of 2021

In this study, seabuckthorn phenolics demonstrated EXITFER A, EREy YR R YR

higher degree of anti-inflammato roperties than RN - N
gher degree oF ant O prop EMHBESHOTAIFNE (NE 5). XL
apple phenolics (Fig 5). This knowledge could
aid in development of therapeutic functional food LB BN & a7 I IheeE B m, LUBRA SRR
roducts to address inflammation-related disorders
P TEABSCEER, BIa IBD.
in humans, such as IBD.
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Fig.4:Representative haematoxylin and eosin staining of the zebrafish intestines in A)
untreated, B) DSS treated, C) APJ+M treated, D) SBT+M treated, E) LR treated, F)
APJ+M+LR treated and G) SBT+M+LR treated fishes. H) histopathological score. Data are
presented as mean = S.D. (n = 3). *p< 0.05, **p< 0.01, and ***p< 0.001

(Sireswar et al., 2020).

B 4. BOfI7ERRFARBIFELISLE . A) K48, B) DSS 43, C) APJ+M 43E, D)
SBT+M 4 ¥, E) LR 4b3E, F) APJ+M+LR 4b3E, G) SBT+M+LR B, H) ALBESITES,
HIERTAFEME + SD (n=3), *p<0.05, **p< 0.01 F1 ***p<0.001 (Sireswar &, 2020),
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Latest list of publications related fo studies on seabuckthorn
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2.Sireswar, S., Biswas, S., & Dey, G. (2020). Adhesion and anti-inflammatory potential of
Lactobacillus rhamnosus GG in a sea buckthorn-based beverage matrix. Food & Function, 11(3),
2555-2572.

3.Sireswar, S., & Dey, G. (2019). Matrix-wise evaluation of in vivo and in vitro efficiencies of L.
rhamnosus GG-fortified beverages. Food Research International, 119, 908-919.
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of probiotic-beverage matrix interaction for efficient control of Enterobacter aerogenes and
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Fig 5. Enhanced anti-inflammatory potential of seabuckthorn phenolics with probiotics L.
rhamnosus
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Deciphering the Proteome and
(Y Biotechnological Potential of a Himalayan

WiFE S SR HE AT AR 4 D R

Wonder Plant — Seabuckthorn HEBRAMEYRAET

EBE A: Prof. Renu Deswal
ENEEEXRFEME S FENEEFMNEHSA
FELINEHUT

EBFHfFE: renudeshwal@yahoo.co.in
#otlk: Molecular Plant Physiology and
Proteomics Laboratory, Department of
Botany, University of Delhi, Delhi—=110007

By Prof. Renu Deswal (Email: renudeshwal@
yahoo.co.in)

Molecular Plant Physiology and Proteomics
Laboratory, Department of Botany, University of
Delhi, Delhi-110007

Seabuckthorn (Hippophae), is a stress hardy
Himalayan shrub well-adapted to extreme
environmental conditions prevalent at higher
altitudes. Still, a very little is known about its
stress tolerance mechanism where the information
is restricted to the laboratory grown seedling.
Our group is trying to explore the diverse stress
hardiness mechanism of naturally growing Indian
seabuckthorn populations using proteomics as
a tool.

Recently, a proteome data set (4870 proteins)
generated using the comparative shotgun (nano LC-
MS/MS) proteomics approach is the worldwide first
comprehensive protein repository of H. rhamnoides,
H.tibetana(Trans-Himalayan) and H. salicifolia
(Sikkim) seabuckthorn populations. The dataset
is submitted in PRIDE ‘PRoteomicsIDEntifications
database’ proteomics data repository with
accession number “PXD023184".

Interestingly, the proteomic resilience highlighted
the underlying physiological adaptive mechanisms
in higher and lower altitude seabuckthorn
populations. The findings showed a clear trade-
off between growth and stress induced proteome
plasticity where H. rhamnoides and H.tibetana
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populations repress their growth and divert energy
resources in the direction of better stress responses
(with redox signaling and response to stimulus) to
survive harsher alpine conditions.

On the contrary, in H.salicifolia growing at lower
altitude invest in resource allocation or growth-
promoting pathways (cellular, metabolic and
biological regulation of physiological processes)
to survive the milder stress conditions in sub-
alpine environment. Interestingly, this is the first
comprehensive proteome analysis to dissect the
altitudinal gradient associated stress acclimation
strategies in different naturally growing Indian
seabuckthorn populations.

Besides, seabuckthorn being freeze-tolerant
shrub, capable of withstanding temperatures below
-40°C has also been deciphered for cold/freeze
modulated proteome and antifreeze proteins (AFPs)
in laboratory grown seabuckthorn seedlings.
The proteo-map is available on world 2D-PAGE
repository. AFPs are ice binding proteins which
prevents the freezing associated damages by
restricting ice crystals growth in a non-colligative
manner.

Our group has optimized the techniques for
detection of antifreeze activity using Phase contrast
microscopy coupled with Nanoliter osmometer
where hexagon shaped ice crystals confirmed the
presence of AFPs in seabuckthorn. Additionally,
ice-affinity chromatography have been optimized
for homogenous purification of AFPs from
H.rhamnoides seedling (Polygalacturonase inhibitor
protein, 41 kDa), leaf (low temperature induced
protein, 41 kDa) and berry (disease resistance
protein, 41 kDa). Likewise, dual functioning
chitinases possessing both hydrolytic and
antifreeze activity have also been purified using
chitin affinity chromatography.

FERERINE, HRRZFDBAMIaE:D i
AHIIBI RIS REE R IR 0 BIF RN R
Rz (R RESESHNRIMAIRA ), LIE
BESHBLFEE TER

Ak, ARERERIHDRERDTRIR
DESEREHER (AR, KBNEET
EETE), MAETSWUREFH—RELS
TERF. BBE, XEFIRGENEAR
B, BT T ERRERIME FRIENE DR
MR RBREESIEENAIXER .

EEsh, IPRRBIMEREAR, BEBEZET -40C
RIRE, It AL EFMERD R EF
BIRHER [ KEETRNERRBMNTAES
(AFPs), B £ 2D-PAGE LHIERIEE.
AFPs BIKEEEH, SBIILAIFHKIS IR
HIK@RBEIKILLESIOFRBRANIRE .

BAIAMNAMN T (ERBEERMBNMNFASEE
THOMFURIEMERI AR, Erp7fz k& aiiE
LT IBRPETE AFPs, Lb4h, IKERERE
NibBRahE (RFAERERBIEFERD, M1
kDa). M ({E8IFESER, 41 kDa) F1%E (i
REH, 41 kDa) F19REW AFPs, B4,
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This probably is the first report of antifreeze proteins
purification from naturally growing seabuckthorn.
These purified seabuckthorn AFPs were also
explored for the biotechnological application.
The preliminary finding showed ability of AFPs to

XA e RN BAERANDRRP LR
BAMKRE. XLALRDRR AFPs tha] T
HttEMRARNAE . ¥ &MEH, AFPs &8

enhance the survival of cryopreserved rat RBCs by DI I By LR RRS [RERYTE MRS < AR R HY
providing protection against freeze-thaw induced SAMENEER, BEEESHETTE
hemolysis. Efforts to scale up purification by over

expression are currently underway. RIKKIT REBAUR

In addition to the above findings, gold nanoparticles BT BRSO, EMNEEOERMHFIR RS
(AuNPs) have been synthesized from H. \ N .
rhamnoides leaf and berry. It is interesting to note BT EIAKRTF (AUNPs), BHEIEIRE, XL

that these AuNPs allowed efficient remediation SN FE LSS LR EKIEENES

of dye contaminated waste-water into non-toxic _
byproducts having industrial applications (Fig. 6). TR ABRITESEF4D (LE 6).

Ecophysiolomic analysis of stress tolerant Himalayan shrub Hippophae rhamnoides shows multifactorial Stress Acclimation Strategies
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By Prof. P.C. Sharma (email: prof.pcsharma@
gmail.com, Tel. +91-9899088818)

Our laboratory has been working on seabuckthorn
in diverse areas. We have recently focused on:

» Metabolome diversity in seabuckthorn
collection from Himachal Pradesh, Union
Territory of Ladakh and Arunachal Pradesh
region of Indian Himalayas.

» Comparative analysis of antioxidant properties
of leaf and berry extract of selected H.
rhamnoides and H. salicifolia collections.

» Cytotoxic evaluation of leaf and berry pulp
extract of H. salicifolia and H. rhamnoides on
suitable cancer cell lines.

» Morphological and microsatellite based
biodiversity analysis of seabuckthorn
(Hippophae rhamnoides, Hippophae salicifolia,
and Hippophae tibetana) natural populations,
from distinct geographical regions of Indian
Himalayas (Union Territory of Ladakh,
Himachal Pradesh, Uttarakhand, and
Arunachal Pradesh)

» Gender-based molecular markers identification
and validation in seabuckthorn (Hijppophae
rhamnoides and Hippophae salicifolia)

» Functional validation of miRNA target genes in
abiotic stress in Hjppophae salicifolia

» NGS based construction of transcriptome
assembly of Hijppophae salicifolia male and
female plants

R&D in University School of Biotechnology,
{ / Guru Gobind Singh Indraprastha University,
. Sector 16C, Dwarka, New Delhi- 110078

Guru Gobind Singh Indraprastha
KERDBRARFF R IER

#fs A P.C. Sharma

etk ENESEERFEMIIAZR,
FrEE -110078

mBFE:  Prof.pcsharma@gmail.com

Fig: +91-9899088818
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In our recent work, we have done biochemical
profiling in seabuckthorn from Himachal Pradesh,
Union Territory of Ladakh, and Arunachal Pradesh.
We used two major spectroscopy techniques i.e.,
GC-MS and 1H NMR to generate metabolome
profiles of seabuckthorn collections from diverse
geographical locations in seabuckthorn. The
multivariate analysis was performed on the spectral
data obtained using GC-MS and 1H NMR for the
identification of metabolomic discriminators for
different regions. The different origins of leaves and
berries showed discrimination based on formation
of separate cluster.The correlation analysis was
performed on berry samples from Himachal
Pradesh and Union Territorty of Ladakh at varying
altitudes and temperatures.

The study found a strong inverse relationship
between the altitude and a positive relationship with
temperature of collection sites and the total quantity
of metabolites. The huge range of metabolites
identified from various locations using both GC-
MS and 1H NMR in different collections of Indian
Himalayas could be useful for the assessment
of food safety and the quality of different food
products, nutraceuticals, pharmaceuticals, and
cosmeceuticals. Furthermore, the knowledge
gathered in this study may be useful to industrialists
in addressing the demand for metabolites in order
to create better products.

Comparative analysis of antioxidant properties of
leaf and berry extract of selected H.rhamnoides
and H. salicifolia collections revealed that
salicifolia berries could be a good source of natural
antioxidants. Finally, the effect of leaf and berry
pulp extracts of H. salicifolia and H. rhamnoides
on breast and lung cancer cell lines was studied
for deriving information for development of herbal
medicines.The cytotoxicity assay (MTT) revealed
that H. salicifolia berries could be a better source
for the treatment of breast and lung cancer.
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The environmental variations prevailing in the areas
covered in the study have a determining effect on
genetic diversity as revealed by the data on 27
morphological characteristics and 16 microsatellite
markers. Overall, it was evident that molecular
markers are more efficient tools to assess the
genetic variability in comparison to morphological
characters. Our findings suggest that a significant
level of diversity is available in seabuckthorn offers
ample scope of improvement in seabuckthorn
through focused breeding and conservation
programs.

We have generated whole transcriptome profile
of male and female H.salicifolia leaf samples
using NGS approach, to discriminate the data and
analysis the mechanism responsible for the gender
discrimination. The transcriptome assembly was
exploited for microsatellites distribution, presence of
various transcription factors, functional annotations
of the whole assembly, in silico differential
expression of genes and their experimental
validations. Assigning functional annotation to
the seabuckthorn transcriptome revealed the
conservation of genes involved in various biological,
cellular, and molecular processes.

This pioneering study of the gender-specific
transcriptome of H. salicifolia will provide an
opportunity to understand the DEGs and the
associated regulatory mechanisms involved in the
determination of sex in seabuckthorn and related
species.

27 DREEAHERN 16 MA R EFRICH D ITE
xB, MEZUIARKERIEESHEERET
REMFM, 2, SHEFEFEEL, 9F
CEITHEEETRMREERT A B
MRERFR, BIEWUEMHIFRF, Dl
FREZESHMENPEELRIEMR T TER
MERR,

MBI —CUFERAR, 3RS T U RRIE R
MMM R RIS EERERAE, MR D UWHIEAR

RHENEE. FIRERAMEHRTHIEESD
fo. SMEREFRIARE. HRMINBETR.
BREEFRIEDTUARLIGIIIE, BITiPrREE
FANREER, BT TIOMESMES. Mg
MR FIEPEERIRTE .

I RRIE R RERRFF VLA, KA
BT IR AR D IS IR R R RO E
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7‘{ Y Study of Hippophae salicifolia

. from Arunachal Pradesh

By Dr. S.K. Dwevedi (Email: sandeephort@
gmail.com)
Defence Research Laboratory, Tejpur, Assam

In the current study, a survey was done in various
regions of Arunachal Pradesh. H. salicifolia has
been found growing naturally in Tawang district of
the state. It is reported along the basins of river
Naymjang Chu in Zemithang valley(27 0 43’ 36”
and 91 0 43’ 25”) having an altitude of 8000 ft
above msl which is located approximately 100
Km away from Tawang city. It is spread in an area
of about 5 km along the river banks. The natural
plantation is in the plains, sandy soils of river basins
only and absent on the hills &amp; rocky soils.
A preliminary study has been carried out for its
distribution, botany and ethnobotanical uses. The
detailed study is divided into following objectives:

6.1 Botany and diversity study of the specie.

(E= 2RI 2 1: L iy il 7 30

2is A Dr. S.K. Dwevedi
BBF=fa: sandeephort@gmail.com
By EDEMEEFRE LRI E

EBRSSANIESNTH (KERMBEBX )

DPROMBPBEER, IHDPMRXADHE
Tawang #X, 7Ei5%& Naymjang Chu iRl
89 Zemithang ial&, EEE Tawang #£9 100
km. Bk 8000 RRAIX I, WD#RHHTED
km KASTRF . PRRABRAERETRFE
£, WELEE, FlthESEEARER, 37
HRFESH. BE0F. RIEEDFNBNTLS
HRESHRE, R FEBRLSIAT 41 5H.

BTSSR

» A detailed morphological studies of the plant
has been carried out.

»  The natural growing population of H. salicifolia
in Zemithang is dioecious, deciduous,
perennial bushes to tree, about 2m to 6m
high and 50 cm in diameter with a thick grey
crown.

» The leaves are small, usually 6 to8 cm long
and 1 to 1.5 cm broad, alternate, linear,
lanceolate in shape and covered with silvery
stellate scales on the backside.

(1) FAERTEDACTEEHR;

(2) RAFEENIM LB S 2-6m, ER
50cm, IRE R ENTT;

(3) MR/, 6-8cm . 1.5cm =;
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»  Fruit ripening sets in during the month of
October. The fruits (5 to 7 mm in size) are
generally round, pale green in colour and turn
golden-yellowish brown on ripening. The fruits
have a soft skin covering the juicy pulp and a
small, hard, oval seed.

6.2 Biochemistry and nutraceutical studies

(4)BR3L10 Bezh, KN 5-7mm, IEEH,
AT E2EBE

EMUFEREFRDFHR

»  Physico- biochemical studies of the fruit and
fruit pulp and mineral analysis of the leaf such
as lIron, calcium, potassium, magnesium,
manganese has been already carried out.

» Nutritional studies &amp; physico-biochemical
analysis on pulp of different trees samples/
accessions has been carried out.

»> Storage and stability study of pulp at different
temperature i.e. 40 °C , room temperature, 4,
-20°C (Parameters: Vitamin C, Titrable acidity,
pH, total sugar &amp; reducing sugar and
microbiology) for six months has been
carried out.

» In vitro antioxidant activity studies of different
leaf extracts has been carried out.

6.3 Propagation and cultivation studies

(1) FERT RELMRANEBEWHAT, LK
MR TR

(2) FETAEEKRAFRAEEMEY

WEDH . EFFHAR;
(3) ARTAEREFRMTRIMEE 6 A
EFKS (Vo. MER. pHE. TWE.

EWEEIR ) REMEAR;

(4) FERTDRIHHZEEERAAWENE
5.

EHAEESHIEHAR

» Study on propagation of H. salicifolia through
cuttings has been carried out.

» Plant material used for the propagation are
soft/semi-wood and hard wood cuttings.

» Study shows that IBA (200ppm) and IBA
(100ppm) is best for the male and female
cutting respectively. Semi-hardwood cutting is
better and male cuttings are more responsive
than female cuttings.
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> Biotechnological aspects such as early
detection of male and female plants.

» Being a dioecious perennial, male and female
H. salicifolia trees cannot be differentiated
until the berries appear, which generally
requires 5-7 years after seed germination.

> Thus, to develop an easy-to-use molecular
method to differentiate staminate from
pistillate genotypes at the seedling stage was
undertaken.

» This study was aimed at identifying gender-
specific polymorphic genetic regions in ISSR
fingerprints generated from male and female
genomic DNA.

6.4 Nanoparticle studies: Green synthesis of
nanoparticles using extracts of H. salicifolia
leaves, pomace, roots and fabrication of
nanocomposite for water treatment.

(3) HARTERDBRIEERAIE A

(4) FAZFEEIHEN, FEMFRTF
[& 5-7 FFHREREA X 3 UFEMHERE;

(5) BRFEMFEFRIAKERNIECLE
wEBERABEOEZIEE, BRIZREER
ERIENEIEREER, MEKRKEHRMLS

J'S

BE,

IKIAF

» Objective of the study was preparation and
development of green nanocomposite using
extracts of H. salicifolia leaves, roots and
pomace for water treatment.

»  Silver nanoparticle has been prepared using
aqueous extracts of pomace and leaves of H.
salicifolia.

» Antibacterial activity of nanoparticles was
analyzed and found to show antibacterial
activity against E coli.

» Characterization of nanoparticles is in
progress.

(1) ARBROZF B RRRI . RiE. 18
TR IRI G EER, HIERTKEIERIN
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By B.C. Basistha (Email: basisthabharat@gmail.
com)

Sikkim State Council of Science and Technology,
Sikkim

7.1 The Introduction

‘ { J Studies on Hippophae salicifolia in Sikkim

5 & FBETIRT D IRAA 5T

#®is A B.C. Basistha
B {548 : basisthabharat@gmail.com
By HEHRERERE

E1E

Seabuckthorn (Hippophae salicifolia) is one of the
fascinating and valuable plant species of Sikkim. In
Sikkim Himalayas, the cold deserts occur in Lachen
and Lachung of North district of Sikkim, a high
altitude region of the state. The total geographical
area under cold deserts is about 30% of the total
geographical areas of the state. These areas have
very difficult terrains with ice fields, perpetual snow
covered peaks and extreme and hostile climatic
conditions. The largest part of the family of Lachung
and Lachen depends upon their sustainability in
tourism but that is also totally disturbed by very bad
management of roads.

In Sikkim, approximately total 1400 hectares of wild
economically potential Seabucthorn forest is lying
untapped from many decades in North Sikkim (Fig.
7). Lakhs and lakhs tons of Seabucthorn fruits and
leaves are decaying and mixed in soil every year.
If we see through economically thousand crore of
rupees of Indian economy is mixed with soil every
year. Even it has huge demand in national land
international market it is lying unused because of
nonintervention of scientific input/studies, due to
lack of proper guidance and management, we are
not able to used Golden Tree (Seabuckthorn) of
Sikkim for betterment of human use.
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Most of the farmers/people of Lachen and Lachung
are not aware about importance of highly potent
medicinal plant H. salicifolia, the only most widely
distributed species in Sikkim. It has huge demand
in national and international market. Even its raw
material has huge demand for production of end
numbers of products like cosmetic, Seabucthorn
seed oil, bakery products, nutrient supplement,
juice, tea, candy etc.

In Sikkim it is traditionally used in preparation of
fruit juice dyes, pickles and some medicinal uses.
Especially in north Sikkim, Lachung, Lachen and
surrounding areas have very good scope for
Seabucthorn production due to its favorable habitat
and sufficient hectares of barren land lying unused
from many decades. Sikkim Supreme, a Sikkim
Government food processing unit is preparing
Seabuckthorn ready to serve (RTS) juice and
seabuckthorn leaves tea. Lot of local entrepreneurs
are interested in processing Seabuckthorn fruits
and other plants materials to make different
products from the Seabucthorn plants because of
its high market demands.

Lachen #1 Lachung I RZHERZBIA
REEZBER 2D MNP HRESH
SZHBME. FRRMEFIIILBRIEK
@ OCERRR . ERm . EFA T Rit.
2t BRERIBinr=m, EERIHH

HREER

BEMER L, PREATFHEXKREE. &
XHM—LwAE, LEEHEILE Lachen
1 Lachung fl@BMEKX, HFEEMED
MHnittE, BEERFERKE, AMEE
BiIFHAREI=. Sikkim Supreme 15
HEIBTEREFNAIEEIN TEERT
ML ERITSS, S el EIANRRRIFH
mipER, WHRALREIINEEEYER
RO RE IR EXE .

Legend

Fig. 7: Seabuckthorn growing areas in Sikkim.
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Seabuckthorn will be the next source of income
for them, if we provide scientific input, technical
supports, proper guidance and management and
end numbers of training on following areas like
harvesting of Seabuckthorn fruits and leaves,
agro techniques of Seabuckthorn, primary
and secondary processing of raw materials,
development of different products etc. We have
to show them systematically how their economy
will grow from Seabuckthorn plants and supports
their livelihood with sustainable manner. Globally,
the ethnic knowledge of wild medicinal plants is
declining gradually, efforts are made to educate the
upcoming generation about the importance of bio
resource of nation; otherwise it may be lost in the
near future. Hippophae salicifolia is one of the most
valuable plants of Sikkim state which has of its rich
medicinal and ecological importance. ( Fig.8)

SNRIBIIRHRN . RS GERNEERE
F, LARIEIDRRERSCANM RIS AR
ERADII A ORI R m AR EEil,
IR RS ERBERES —FERE. Fl)
Rz R FEA BERMTET D RIE &R
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RIARDIREYIRI IR ZS AR IEFEZ I Re sk,
NENHE F—EXEDE T RIERIER
4, BUBEEAAMER. HHPREEE
ENLAINESMNE, EHEH&EMENE
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Fig. 8: Seabuckthorn forest in Sikkim
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7.2 Seabuckthorn Industries and Business

IRRINTANEZ

Zeon Lifesciences Limited,

company incorporated under the companies Act
1956 is in business of manufacturing and supply
of Nutraceuticals and Ayush product with strong
background of R&D experts. Zeon have state of
art DSIR approved R&D facility of 40+ Scientist.lts
Quality Lab is NABL accredited. Client’s product,
formulas or ideas all can be turned into a leading
market brand with the support and expertise of
knowledgeable scientists and research team who
assists in designing innovative formula that is
unique and cost-effective.

Zeon is an End-to-End researched-driven
preferred manufacturing partner for Nutraceutical,
Ayurvedic, Phytopharmaceuticals, Medical
Nutrition, Sports Nutrition, Health and Wellness
products and value-added-ingredients. It is leader
in finished formulations and quality ingredients
with focus on extensively researched products. It
offers a complete bouquet of manufacturing and
developmental solutions to meet the ever-changing

market demand.

(1) Zeon £ RAT

KIB1956 F( NFE) , ZRBETEEE
Bt R ERRIINEER RANT B AREH mEr- it
priedl, #88 DSIR #UiERISTHAAIRIE, B
40 ZEREFER, REEFISLIR=ES NABL
ERRR. ETWHARRIRASET, M
B HBRF mAlEC S BE BB IRL I I IRt el
. AN EEE . SRR .

Zeon REJETWIRER M. FIBABIEREL
BEMHE. EFEFR. EER. BEEMF
m M IBERM D RIS IR AN T, TERER
KR mECTs BRER S P LE T,
BEHBETEUDHTIROL. £ =R
B— IR FRRRSE.
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Zeon’s journey started in 1987 and with three
decades of experience it has advanced its systems
and institution to deliver the absolute highest quality
of Nutraceutical and Wellness products to every
client, on time and at an unsurpassed value.

With a futuristic vision and strong belief in Industry-
Academia-Collaboration, Zeon has collaborated
with various reputed research driven organization
to foster innovation in the field of Nutra, Wellness
and Ayurveda. In line of collaboration, Zeon has
associated with CSIR-IIIM Jammu, DPSRU, New
Delhi, NIPER Mohali, BITS Pilani, Rajasthan, SRM
University Chennai, Adesh University, Bhatinda,
CCMB Hyderabad, UPES, Dehradun and IMS
BHU, Varanasi for conducting quality research, pre-
clinical & clinical studies on innovative products.
Our belief is that collaboration between Industry and
academia is key to catalyse innovation and growth
in technology. While industry mainly focuses on
addressing solutions that are of commercial value
and academia focuses on building new knowledge
through research and imparting education to
students. Most of the technologies developed
by the Institutions does not go for commercial
because of lack of a platform. Therefore, the
combination can yield accelerated development of
new breakthroughs.The interdependent research
relationships between universities and company
enable both entities to sustain growth in their areas.
While companies rely on university researchers for
product innovations, faculty gain prestige through
increased external research funds.

Zeon Lifesciences have worked on successful
commercialization of different technologies and
health products in collaboration with institutions as
well as other National & International companies.
Zeon has also signed agreements with companies
like Vitonnix, UKOptibiotix, UK, GLN Laboratories
USA (Subsidiary of IMAC, USA) &AP Organics,
India (Group of Ricela) for development of clinically
validated products with novel ingredients, delivery
system & technologies.

PAGE 171712

Zeon NEIRIF 1987 &, BB 30 BFHE.
B&RHEB—EPNEemRINEERMEE
FERERIEHRSGING, REAEER. 75
TEREANMERRSS -

EF RN SZEREGERRESR,
Zeon NEISHIBMRNEEIISIE, HHID
BEEMm. BESIR. [WEXEFReIH, TE
5% KSIR-IIM. #EE DPSRU. BEIFE
NIPER. #fIZHFIE BITS. £%& SRM K%,
Adesh University E&1E, FRSRERIE
FHOmIEREIRAIERAR . XBREF—
BE, FEVSZREERINERRARCIFS R
EXHE. FlERXTERMESIH, mE
ARKTBIAREIIFINRAFZEEREFE,
WREAFENRZSHARERL AEL, 2
RARD—NFEE, AL, MENESECN
HREZSHE, AZFE W FEEE IR X RKIRE
RETESEWIIFLRE, —FEXIRIEK
FHRARBTROFT, B—HFERAFHR
BB EIF RN A REERMIAEE .

Zeon EmRlF LR SHEMARFARERSME
WEE, RIARETIFSRARTRE~RE
W14, %655 Vitonnix. #Z E Optibiotix #
GLN 338=. =E IMAC. EDE Ricela ££H]
ERXTEFENY, HERFRECIF K RYIERE
IER BRI



ERDRERES (2021 £ ) mE

Zeon Lifesciences is also in similar line with Govt.
of India drive focus on to growth of Nutraceutical
market in India and become global leader in same
field. Nutraceutical market is expected to grow $
100 Billion in upcoming years. Governing agencies
like FSSAI & AYUSH are working in collaboration
with nutraceutical industries to make this possible.
BIRAC and AIC promoting innovation & start-ups by
providing funds. World Health Organization laid the
foundation of Global Centre for Traditional Medicine
GCTM in Gujrat first and only global outpost across
the world in May 2022.

7.3 Products Developed by Zeon Life Sciences Ltd.

Zeon £apRlF A ERRENEBMANIERE, ¥
NFENENREREMmBHARHESERLETF W
S, It T —F2RMERmHIAEIE
01000 12375, FSSAI#1 AYUSH FEDE
BMEES=WEE, HEEIIMER.
BIRAC # AIC fRtE=IFEIFES, 2022
F£58, HRBPAEHLNE Gujrat BIRIZILT
HREREFH O GCTM.

Zeon &SmRIFEATFEN=RA

1) Polyherbal formulation along with Seabuckthorn
Ext. (Recommended for Neurodegenerative
Disorder).

2) SCP as adjuvant therapy for prophylaxis of
COVID-19.

3) Fermented Seabuckthorn Pulp Powder for Brain
Health.

7.4 Key Findings on Innovative Research

(1) DRI S EMEAEH (HERT
BIGESS ) ;

(2) SCP tBIATFHm A TR ;

(3) AR AT AINRE,

FEFRCIFTAR

1) Polyherbal formulation along with Seabuckthorn Ext.
The product is a poly herbal formulation of
Seabuckthorn Fruit Extract along with other
potential herbs (Fig. 9). There are several bio
molecules (biomarkers) present in the formulation
which have therapeutic potential in the prevention
and management of neurodegenerative disorders.
Our formulation has already been patented in US
and EU and proven clinically for its benefits. This
product has validated by IPC, Ghaziabad for its
quantitative analysis and find compliant as per
specification. The products have approved by
FSSAI for manufacturing and selling in to India and
Global Market. As well as close discussion with
AYUSH (CCRAS, Govt. of India) for approval with
all major claims.

(1) PREBMESMERES. Z~m2
FI RSB I S H TN RE R 25 HU B RIE T3
(RE Q) , Hh&BEabpFni=HKimInge
BUEHRB IR ERN—LEEN D F (EWiR
) . ZERDAEEE. MBEREEFFHEIIE
FREIEB . Ghaziabad B9 IPC iRIEEHH
AEREREHEZm, FSSAIBEr~m
EFFEEMEINDIDEE, BHHERX
153K 5 AYUSH ( RE TEIEEAF CCRAS)
IRNIZIRE I o
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Fig. 9. Treatment Approach of Polyherbal Formulation for the prevention of SDAT.
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1) SCP Blend as adjuvant therapy for prophylaxis of
COVID-19:Patent pending.

We develop a synergistic combination of Natural
Ingredients (Nano Curcumin + Fermented
Seabuckthorn Pulp + Pine bark Extract) using
novel delivery technologies to increase its efficacy
in synergy, for immunomodulatory effect and
antiviral activity. We conducted acute oral toxicity
study in animal model (rats) using OECD 423
guidelines where rats were administered orally and
observed for clinical signs, behavioural and gross
pathological studies individually. The studied dose
did not cause any mortality or signs of toxicity in the
rats tested during the observation period. Beside
this, another study was conducted for Bacterial
reverse mutation test using 5 different strains of
Salmonella typhimurium: TA 98, TA100, TA102,
TA1535 and TA1537. The product was tested at
different concentrations by direct plate incorporation
method and by preincubation method, where this
poly-herbal formula, did not exhibit mutagenicity
with bacterial reverse mutation at the tested
concentrations under the test conditions.

Immunomodulation and anti-inflammatory
properties of the formulation,which exhibited
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protection against LPS induced TNF- a,
IL-1- B and MIP-1-a in mouse dendritic
cell line was also observed and this was
compared with Dexamethasone which was a
glucocorticoidmedication. Under Florescent
microscope, the process of phagocytosis is
observed minimally in the treatment groups
compared against the LPS-cell control. The
compounds therefore have little effect on the
phagocytosis in the cell lines.

Develop formulation was enhancing the rate
of carbon clearance (phagocytic activity) when
compared to that of normal control and standard
group (Dexamethasone). Anti-viral activity
of Formulation with viral RNA extraction was
conducted & it showed very promising results with
approx. 57 % viral reduction using Vero cell line in
BSL-3 Laboratory (CCMB Hyderabad).

Based on the findings of above studies it is evident
that the formulation shows multiple pharmacological
activities. Immunomodulatory, Antiviral, Anti-
Inflammatory are the major therapeutic effects
which have been performed by the Polyherbal
Formulation with goodness of seabuckthorn
(Fig. 10).

1- o« RIFIER, FERTAT S LIRRE
EHERAIZEY Dexamethasone #1737 EL,
TEHENMERT LA LPS /eI iR BAR
MOEENDRE, 0, ZE D X AERIRE
M2 E5RAY

-

LAUIEE ST BB R ARfE4E ( 259 Dexamethasone )
VEXTHR, MHEE S B TIREMRE (ER
&) . ARNFRT&%S RNA ZEWIER S
MRS IEMLN, ESRIFME, BSL-3
SLI8 = (CCMB Hyderabad) & Vero %54
BRI D40 57% .

FIRERRER, %A EBREFNEIENE.
ERVVRIEE, EREAEHLEREREFHN
REET. fURSE. TE. (LE10)
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Fig. 10. Formulation showed 57 % viral reduction at 50, 75,100 g/ml.
The viral particles reduce from Log 108.4 to Log 10 8.0
10: BABRBEHFELD 57%
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3) Fermented Seabuckthorn Pulp Powder for Brain
Health:

Seabuckthorn pulp was fermented using
proprietary technology and find out four biomarkers
for therapeutic benefits. This product is under
preclinical and clinical studies for safety and
efficacy for brain health.

(4
A

. L J Seabuckthorn Oil and Value Added Products b %k i &2 E Bt in{E 7= &

By Pawan Kamra (Email: kamra69@gmail.com,
Tel: +91-9988885000)
Chandigarh Agritech Pvt. Ltd., Baddi, HP

Seabuckthorn is known as a Panacea, or Cure-
all by the power of 190 phytonutrients carrying 14
essential vitamins, whole spectrum of Omega (3, 6,
7 & 9) including highly bioactive & rarely available
Omega-7, super charged anti-oxidants and
hundreds of other nutrients. Sea buckthorn is THE
supplement. It's as if one combined fish oil with
a multi vitamin/mineral all from one fruit. To make
matters better, this is vegan friendly.

Nutraceutex is in the business of Seabuckthorn oil
extraction from Whole Berry-Fruit-Seed-Pulp-Leaf
by using state of the art, toxin-free, highly selective
greener Supercritical Fluid Extraction (SCFE)
and allied novel technologies to produce superior
quality natural extracts and high efficacy novel end
products. (Fig. 11)
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STRENGTHS

Intellectual Property -3Patents,3Brands,
3Trade marks

Novel technologies-3Novel Process
technologies for high end bio active products

Innovative Products- 3 Category extracts(Sea
buckthorn,Spices,Food) based 51 products
registered with FSSAI in 3 formats (Liquid,
Powder, Capsules).

**achieved up to 50% omega-7 in Fruit Pulp
oil**

ORGANIC & FDA- Sale of 6-7 tonne
Seabuckthorn oilto USA in a year.

National Award-Promoter Pawan Kamrais
National award Winner of Seabuckthorn
processing.

A EBLATMS:
(1) FmRF=1: 88 3MER. 3 mhE. 3
MEMEIR;

(2) eI 3 TN TeimEYDiE 4 mmAY
BIFREFTZE;

(3 el m EFT=AEREWIN 51 7 m

(4 YBYLIAIE/FDAANE BEEZEYHEO6-7
Mo/ DR 5

(5) BxR%KIFKE: Pawan Kamrais Bz &

Fig. 11. Seabuckthorn supercritical Co2 extraction Unit, Baddi, HP (website: www.nutraceutex.com)
1. b EmE IR R — S UREREE
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8.1 Biosash Business Private Limited

Biosash #AARWARAR

Plot No 6, Gurukul Industrial Area, Sector 38,
Faridabad 121003, Haryana, India

Corporate Office: Vatika Mindscapes Tower B, Unit
9, Ground Floor, Sector 27, Faridabad, Mathura
Road, Next To Sarai Metro Station, NCR of Delhi
Contact with: Arjun Khanna, MD (Email:
ajkhanna999@gmail.com, Tel: +91-9999347167)

8.2 Seabuckthorn business and trade by
Biosash

it ED E 18 E T 48 #8 Faridabad 38 X
Gurukul T FFEX
BFZ A Arjun Khanna

Biosash AR

Biosash Business Pvt Ltd is a company with
turnover of approx. Rs 600 million annually mainly
in seabuckthorn products (Fig. 11). Biosash already
has products from tea, toothpaste and green tea to
juices, capsules, jam . sauces to creams and oils
for daily use and when anyone uses any product
once they do not change the product ever again.

8.3 Seabuckthorn products by Biosash

REFFEN 6 12AtL, TEDW~m (LE
12), 8RN, &35 /it R&E. I8 K
%=, HCAH. BE.

Biosash AT~ @mNA

- 18 Different Seabuckthorn Juices for lifestyle
induced conditions such as Type 2 Diabetes,
Ulcers, poor Immunity, and for sportsmen and
athletes &women.

- Seabuckthorn Chawanprash or Chawanprash
based on the goodness of Seabuckthorn

- Numerous Cosmetics, body scrubs, Soaps, and oils
- The worlds first Seabuckthorn Lipsticks

- TALCUM POWDER with Seabuckthorn

- SEABUCKTHORN Toothpaste

- Hand wash

- Hand Sanitiser

- Mosquito repellants

- SeabuckthornTrimfit Tea

- Seabuckthorn Honey Corn Flakes

- Seabuckthorn Tomato Chilli Sauce

- Seabuckthorn Nutrition bars

- Seabuckthorn Liquid Laundry Detergent

- Floor Cleaner

- Dish wash

- Multipurpose household Cleaner
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Mr Arjun Khanna has been honoured with an NEREA Arjun Khanna 54 F 2015 F5%

international award by International Seabuckthorn " _
poasiviese y e . REFFDOBRIDSIMEMETR, RYELTH
ssociation in 2015, for his immense contribution

to the development and spread of Seabuckthorn E PRiL Rk R E B P ERY? .\\t}jﬁﬁﬁo e IED
Prqducts in the world. He. was also special ERWEAERIAE, FIEHEET 2018 £1E
invitee to The 8th International Seabuckthorn

Conference, 2018 held in China by the International FEZEDIE\EERORAS

Seabuckthorn Association and was the sole

representative of Industry from India there.

~ | Sedbucktham ) Sen buckthory
i Immunosash ¥ Empower

g Juie

@/

ﬂ’yy n ulf |

Fig. 12. Biosash seabuckthorn products
& 12 Biosash 28k~ &
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5. Country Report of Latvia




Drafted by:

Andrejs Bruvelis

Head of Seabuckthorn Association of Latvia

Board Member of International Seabuckthorn Association
Email: andrejsbruvelis@gmail.com

And

Dalija Seglina

Head of Unit of Processing and Biochemistry, Institute of Horticulture,
Latvia

Board Member of International Seabuckthorn Association

Email: dalija.seglina@llu.lv

AN A AN AN

H=EA

Andrejs Bruvelis
RIRRAET DRI =K
EfRORihSIES

Email: andrejsbruvelis@gmail.com

Dalija Seglina
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Email: dalija.seglina@lvai.lv
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Sea Buckthorn Development of LATVIA in 2021
2021 S0 Fjt 4 0 30 TR IT A AR

The total area of sea buckthorn plantations in
Latvia in 2021 was about 1000 ha, 150 ha of them
have been certified as organic. The total production
of sea buckthorn fruits in Latvia in 2021 was
about 700 tons. The impact of our main pest sea
buckthorn fly this year was less significant due to

unfavorable wintering conditions for larvae.

The main focus in Latvia is on the organic fight
against sea buckthorn flies, evaluating different
methods of watering and fertigation (research
project of three years), as well the testing of the
new Siberian varieties in changed Baltic climate
(research project of five years). The previous
similar test of introduced varieties of the continental

origin has been done in Latvia 40 years ago.

Projects on various topics related to sea buckthorn
have been continued and started in Latvian

scientific institutions. The most important projects:

1."Processing of sea buckthorn vegetative biomass
biorefining", Latvian State Institute of Wood

Chemistry, http://kki.Iv/en/institute/about-institute

The aim of the project: to offer a residue-free
innovative technology that will ensure the use of
all unique sets of biologically active compounds
in sea buckthorn vegetative biomass, in the form
of extracts, individual compounds (serotonin,

proanthocyanidins) and solid granular complexes,
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they will be valuable for national bioeconomy and

various international market segments.

2.“Technological solutions for sea buckthorn
cultivation in accordance with the principles of
organic farming, taking into account three main
aspects: control of the sea buckthorn fly Rhagoletis
batawa, fertilization and watering in commercial sea
buckthorn plantations”. Institute of Plant Protection
Research "Agrihorts" of Latvia University of Life

Sciences and Technologies, htfps./agrihorts.llu.lv/en

The aim of the project:

[ ] Find the most effective attractant and
trap design for catching flies in the field
conditions.

o Find the most cost-effective sea buckthorn
irrigation technology.

([ J Find a composition and type of fertilizer
suitable for organic farms that ensures crop
quality and increases overall yields.

o Evaluate the economic feasibility of these

solutions.

3.“Use of innovative methods in increasing
the productivity and quality of sea buckthorn
plantations”, Institute of Horticulture, https://
www.darzkopibasinstituts.lv/en/about-institute-of-

horticulture

The aim of the project: To develop and practically
test an innovative method for increasing the
productivity and berry quality of sea buckthorn
plantations by growing and incorporating green
manure between rows. Until now, the use of green

manure and high-quality grassland between rows is

BYMMEREMEZFNZS TN ERADHIDEE
BinEr.

2. “IRIEEARWEN , EFORRRIEAEH) |
7 AR RRA E E O M AE R RE R D BRI R R
HBRLR" . RRETEHGRIFERARAKSE
EYMRIPERSER, httos://agrihorts.llu./v/en
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little used in the cultivation of fruit crops in Latvian
conditions. The most popular and commonly used
types of fertilizer in the industry are either the
use of mineral fertilizers or manure, or cultivation
without additional fertilization. The use of fertilizers

is especially topical issue in organic farms.

Description: During the study, the influence of
inter-row vegetation on sea buckthorn plantation
productivity will be practically examined and the
most productive variants of green manure and
perennial grasslands will be evaluated, which will
provide insight into the use of new agricultural
techniques to improve sea buckthorn productivity.
For the application of the new method, indicators
will be defined that will substantiate the effect of the
results on the increase of productivity and increase
of berry quality, as well as the desired composition
of inter-row plants will be determined, based on soil

composition analyzes.

In this project, a Hungarian-made attractant for
catching sea buckthorn flies (Rhagoletis batava)
is tested to see if it is possible to catch more flies
if sticky traps are added to the attractant. Trapless
attractants are used for comparison. After the end
of the project, it is planned to continue research on

sea buckthorn pathogens.

4.“Development of sea buckthorn seed oil
production technology using supercritical CO2
extraction”, The Joint Stock Company SISTEMU
INOVACIJAS, https.//cro.lv/en/

Objective of the project: Development and

verification of high nutritional value sea buckthorn
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seed oil fraction extraction methodology using an
innovative technology — supercritical fluid extraction

as a solvent using CO: .

Description: An innovative methodology will be
developed to produce high nutritional value sea
buckthorn seed oil fractions out of sea buckthorn
residues after juice pressing. This technology is
intended to be implemented in manufacturing
facility to enhance production efficiency and
produce high added value products as ingredient
using by-products after juice pressing in order to

create zero waste technology.

5.A cooperation project with a private company
has been launched with funding from the Latvian
Investment and Development Agency. As a result
of the research, technologies will be developed for

innovative products based on sea buckthorn juice.

Scientific papers:

Dalija Seglina, Inta Krasnova, Anna Grygier,
Elzbieta Radziejewska-Kubzdela, Magdalena
Rudzinska, Pawet Gornas (2021) Unique bioactive
molecule composition of sea buckthorn (Hippophae

rhamnoides L.) oils obtained from the peel, pulp,

and seeds via physical “solvent-free” approaches.
https.//doi.org/10.1002/aocs. 12524
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Conseco Seabuckthorn Co., Ltd. was founded in
1998 under China National Administration Center
for Seabuckthorn Development. The headquarters
is in Beijing, and seabuckthorn resources processing

base are in Ordos.

Conseco has its own improved seedling breeding
base, raw material processing base and marketing
system. Conseco has six health products with batch
numbers, such as seabuckthorn flavonoids soft
capsule, seabuckthorn oil soft capsule and Qingyan
capsule, which are of excellent quality and high
technical content among the similar health products

and are well received by the majority of consumers.

Conseco has passed the health registry of food
exporting, the international certificate of ISO9001,
HACCP and Kosher, and the certificate of organic
food in EU, United States and Japan. The
processes including picking, sorting, processing,
packing, storage and transportation are strictly
followed these international standards. Conseco
produced series of seabuckthorn products which be

sold all over China and other countries in the world.

In 2019, Conseco was awarded the “President
unit of the International seabuckthorn Association”.
In 2021, Conseco was honored and became an
excellent member of the International Sea-buckthorn

Association.
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The introduction of Powdery

Beijing Powdery health industry company Ltd
was founded in 1999, the company was mainly
engaged in site management, deep processing
of sea buckthorn and other agricultural products
and academic research. After more than 20 years
of development, it has become one of the leading
enterprises of food ingredients processing in china.
Currently , Powdery has two raw material sites,
such as sea buckthorn and pumpkin, The area of
wild sea buckthorn site was near 60 ten thousand
Mu, which includes 10 ten thousand Mu of organic
seabuckthorn site certificated by China ,Japan,
EU and US. Powdery possesses four subsidiary
corporations, distributed in Beijing, Hebei and
Hubei, There are academician workstation and
provincial engineering research center in the
company, that support the company to own the
leading manufacture processes and guarantee the

quality of products.

Iltems of business:

The food ingredients: The oil,powder and juice of
seabuckthorn ,pumpkin, linseed and asparagus etc.
Terminal products: Puree, beverages, solid drinks,
candies and substitutional tea of sea buckthorn,
pumpkin ,tea,asparagus. etc.

Business of ODM and OEM of products above

mentioned.
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Hebei Shenxing Seabuckthorn Research Institute,
founded in 2000, located in Shijia-zhuang,
capital of Hebei Province, which is a technology-
based private enterprise dedicated itself in R&D
of seabuckthorn series products. The company
is engaged in the business of de-veloping
seabuckthorn series products, technical services,

health food processing and sales.

After more than 10 years of development, the
institute has accumulated rich experience in the
research fields of beverage, health food and

medicine, and has a series of core technologies:

1.Super-critical C02 extraction,
2.Macro-porous adsorbent resin,

3.Membrane separation, etc.

we successively obtained 26 drug registration
licences (there's one State Category?New Drug,
1 State Cat- egory?New Drug, 2 State Category ?
New Drug) and 8 health food registration licences
(soft capsule, tablet, oral liquid, raw materi—als
cover seabuckthorn fruit oil, seabuckthorn seed
oil, flavone, OPC, Puree, concentrated Juice, etc.),
1 certificate of invention patent for Seabuckthorn
Wine. Besides, we also had more than 40 kinds of
seabuckthorn scientific research reserve projects

and made great records.
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There are dozens of product categories which in-
clude seabuckthorn raw material,seabuckthorncon,
Seabuckthorn beverage, seabuckthorn con,
seabuckthorn seed, seabuckthorn fruit, seabuckthorn
seed oil, seabuckthorn fruit oil, seabuck-thorn frozen dry
fruit,seabuckthorn fruit dry skin, seabuckthorn dry fruit
and seabuckthorn bis-cuit which are sold to places all
over the country. The market share of terminal products
main-tains 90% in north China. Seabuckthorn juicedrink,
tinned seabuckthorn, seabuckthorn seed, seabuckthorn
fruit,seabuckthorn seed oil,seabuckthorn fruit oil,
dried seabuckthorn, dried sea-buckthorn skin and
seabuckthorn dry fruit areexported to countries such as
Japan, Korea and Germany. The sales ratio of products
reaches 100%. The company buys more than 10,000
tons of seabuckthorn from farmers each year in theway
of subscription agreement,which raises the income of
more than 5,000 farming families with an average family
income over 16,000 Yuan. Accordingly, the economic
income of famers in mountain area is improved and the

develop-ment of rural economy is promoted.

BUSINESS CATEGORY

seabuckthorn beverage
seabuckthorn fruit oil
seabuckthorn dry fruit
seabuckthorn seed oil
seabuckthorn seed
seabuckthorn raw fruit
seabuckthorn oil capsule
abuckthorn fruit dry skin
seabuckthorn forzen dry fruit
seabuckthorn biscuit
seabuckthorn tea

seabuckthorn chewable tablets
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Jilin Jilong Sea-buckthorn Co., LTD was established in 2017, based in Da’an City Jilin Province, the company
is committed to developing the compound planting and processing of sea-buckthorn and Chinese medicine in
the ecological fragile areas where it is difficult to plant such as land with saline-alkali soil and wind-blown sand.
The company’s mission is to promote the development of Chinese herbal medicine industry of Sea-buckthorn,
and to achieve the purpose of rural revitalization and prosperity of the people through ‘“integration of the three

industries”, that is, the close combination of ecological green economy and big health industry.

ENEEFRIGIRWBIRSERRINLT 2017 F, RAHHTUSHEALZHHER, ERRNXDFES
fessitis, RRAROCBAIFHESMESINT, BEESKELFNK @E~W, £ ‘=8~ 27~
WETES, BHDRPEHURER, KSR WERNBER.

With a total investment of 450 million yuan, the project includes planting 20 thousand mu of eco-economic
forest of sea-buckthorn and 15 thousand mu of Chinese medicinal materials such as rhizome attrium, building
processing and production bases of sea-buckthorn and Chinese medicinal materials, and promoting rural

employment.

IMEMKIRE 4.5 27T, MEARIIRESEZFN 2 HBEMEAREFHREH 1.5 5@, EBROMNPENES
INTAEFEith, FEIRFMIERRIDCIRFIPLM 5 5.

After nearly 5 years of development, the company established strategic cooperation with Chongging Taiji
Joint Stock Co., LTD., Jizhong Pharmaceutical Co., LTD.,Sinopremedy Group and other TCM enterprises
to strengthen their supply chain of medicinal materials. In cooperation with Changchun University of
Chinese Medicine,Jilin Agricultural University and other scientific research institutions, our research
platform for Chinese medicinal materials planting has been rated as provincial leading enterprise of forestry
industrialization, Jilin Provincial Demonstration Base of high-quality and Authentic Medicinal materials Science
and Technology, Baicheng Demonstration Base of Chinese Medicinal Materials Planting, etc. The company
is now the construction unit of Jilin Provincial Engineering and Technology Research Center, and the vice

president unit of National Sea-buckthorn Entrepreneurs Association.
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Shanghai Rongbang enterprise group co., LTD.,
founded in 2006, is a focus on health food and
ecological industry development group company,
Deep seabuckthorn industry 16 years, is committed
to the seabuckthorn industry product production,

technology research and development, brand marketing.

In 2007, Rongbang Group was awarded the
"Member unit of the International seabuckthorn
Association". In 2022, Rongbang Group was
honored again and became an excellent member of

the International Sea-buckthorn Association in 2022.

To promote the development of seabuckthorn
industry, let state enterprise group was established
in Australia in 2019, the asia-pacific seabuckthorn
institute, it is a global professional organization
of seabuckthorn research and technology
development, docking global seabuckthorn frontier
technology, gathered global seabuckthorn research
technology, and focus on the seabuckthorn
research and technology, into health products,

service for all mankind.
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Shangshengyuan seabuckthorn series products

LERLBRAEI = m
IPRRAFIEH . DRRERIM WEER (B3 8)
Seabuckthorn seed oil, seabuckthorn fruit oil Seabuckthorn Probiotics (Intestinal/Gastric)
IORREER. ORREICIEER . IRRT RKCED
Seabuckthom pulp, seabuckthom medlar pulp, seabuckthom juice Seabuckthom and Silybum marianum

WEREARIK (Bl /%7 ) O URERR. ORRIRS . DRIPFE. DTANAE S ERGE
Sea Buckthorn Shampoo (Oil Control/Nourishing), Sea Buckthorn Mask, [Seabuckthorn ice wine
Sea Buckthorn Eye Mask, Seabuckthorn Hand Cream, Seabuckthorn

ICRREIE. DR

Seabuckthorn and agaric

Body Wash Seabuckthorn yellow wine, seabuckthorn tea
WRRARE IORRRES

Seabuckthorn rice vinegar
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Shaanxi Haitian Pharmaceutical Co. , Ltd. is a
high-tech enterprise integrating R & D, production
and sales of medicine, Hippophae rhamnoides
series health food, health care products and
female beauty care products. It was established in
2001, headquartered in Xixian new area, Shaanxi
Province, the existing drug production base of
three, two seabuckthorn processing plants and
40,000 mu of seabuckthorn Chinese medicine
planting base, more than 10 Chinese medicine
formulation production lines, can produce more
than 90 million boxes of Chinese medicine; The
production line can process 6,000 tons of Chinese
medicinal materials annually, and the equipment
imported from Germany can produce more than
100 tons of sea buckthorn seed oil Supercritical
fluid extraction year.

The company has more than 100 drug numbers,
and its main products are Siji antivirus mixture
(capsule) , Mozhen capsule, compound
seabuckthorn seed oil suppository, seabuckthorn
dry emulsion, Baihe Guijin oral liquid and Xindakang
tablets, etc. , among them, there are 5 exclusive
varieties, 4 patented varieties, 2 exclusive dosage
forms, and 6 traditional Chinese medicine varieties
with Hippophae rhamnoides as the main raw
material. It is also the enterprise with the largest
number of hippophae rhamnoides as raw material
in China, the annual demand of Hippophae
rhamnoides is about 7000 tons.Enterprises has
won more than 100 honours at various levels in
China, the provinces and the municipalities.
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General Health Group, established in May 2002,
has been specialized in R&D in Characteristic
plant resources from Tibetan Plateau such as
Sea Buckthorn, Goji. We have focused on human
nutrition and health business for over 20years, and
have been identified by the government of National
High-tech Enterprise, National Innovation-oriented
Enterprise, National SRDI(specialized, refinement,
differential, innovation)Little Giant Enterprise,
National Key Leading Forestry Enterprise,
National Key Leading Enterprise in Agriculture
Industrialization, National Model Agro-processing

Enterprise.

We have taken the lead in setting up the first
leading academician workstation in the industry.
Our R&D Center, established the cooperation
of manufacturing and science between the
enterprise and more than 20 top scientific research
institutions, has been identified of National and

Local Joint Engineering Laboratory.

We have got certificate of ACCP,1ISO9001,1SO14001,
ISO45001.We have got Chinese, EU, USDA,AND
JAS Organic certification.We have got the CMA
qualification certification.Full-chain traceability
managementsystem has been ensured.High quality
material has been ensured and provided by our
organic plantation.Reliable products have been
ensured and provided by our industry-leading

manufacturing technique.
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Xinjiang Kangyuan Biotechnology Group Co., LTD.,
founded in June 2009, has a registered capital of
61.2 million yuan and total assets of 180 million
yuan. Registered in Xinjiang Habahe Industrial
Park, it is a joint-stock enterprise integrating the
cultivation, research and development, deep
processing and sales of small berries with big
fruit sea-buckthorn as the main. It has a senior
management team composed of famous experts
from investment bank, forest fruit, sea buckthorn
and other industries. The group has become a
national high-tech enterprise, a leading enterprise
in Xinjiang's key agricultural industrialization,
a leading enterprise in Xinjiang's key poverty
alleviation, a small giant enterprise in Xinjiang,
and one of hundreds of companies to be listed in
Xinjiang's key cultivation.

The Group's own demonstration planting base of
sea-buckthorn has obtained the organic certification
of China, the European Union and the United
States and the record of export base of Xinjiang
Inspection and Quarantine Bureau. It has also
passed the certification of HACCP, 1SO22000 food
safety management and ISO9001:2015 quality
management system.

The company is the world's first manufacturer
of vacuum freezing and low-temperature drying
technology, and has launched the concept and
series products of sea-buckthorn whole fruit
powder, sea-buckthorn fruit pulp powder, sea-
buckthorn mixed functional fruit powder, Wolfberry
whole fruit powder, sea-buckthorn original pulp,
sea-buckthorn juice, sea-buckthorn milk beverage
and sea-buckthorn whole fruit oil, creating a unique
sea-buckthorn big fruit industry chain.
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