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Abstract Sea buckthorn (Hippophae rhamnoides L.) is
deciduous shrubs in the genus Hippophae, mainly cultivated
in Europe and Asia. Sea buckthorn berries have a high
vitamin C, vitamin E, carotenoids, carbohydrates, protein,
organic acids, dietary minerals, triterpenoids, polyphenolic
acids and amino acids. Extracts of sea buckthorn berries have
anti- obesity, anti-oxidantive, anti-microbial, anti-ulcerogenic,
anti-diabetic and nutritional effects. Sea buckthorn used as a
traditional medicine for the treatment of cough, aid di-
gestion, invigorate blood circulation and alleviate pain. Ex-
tracts of sea buckthorn branches and leaves was administered
to humans and animals to treat gastrointestinal distress in
Mongolia. This paper briefly reviews the most relevant
experimental data on the pharmacological effects and iso-
lated component of sea buckthorn. And, we also describe the
importance of sea buckthorn as the environmental-friendly
Crops.
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Fig. 1 Whole tree (A), fruits (B and C), and seeds (D) of sea
buckthorn. Source for A, B, C and D: http://alad.seesaa.net/article/
39554728 . html
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Fig. 2 The distribution of sea buckthorn in the world (by Small
et al. 2002)

Table 1 Scientific classification of sea buckthorns

(Small et al. 2002).
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Family Genus Species Subspecies
. subsp./itangensis Lian & X.L.Chen
Hippophae goniocarpa (Lian)X.L.Chen & K.Sun )
subsp.goniocarpa Lian
H.gyantsensis (Rousi) Lian
) subsp.stellatopilosa Lian & X.L.Chen
H.neurocarpa S.W.Liu & T.N.He )
subsp.neurocarpa S.W.Lin & T.N.He
subsp.carpatica Rousi
subsp.caucasica Rousi
Elueagnaceae  Hippophae subsp.fluviatilis van Soest

H.rhamnoides L.

H. salicifolia D.Don
H.tibetana Schlecht

subsp.mongolica Rousi
subsp.rhamnoides
subsp.sinensis Rousi
subsp. turkestanica Rousi

subsp.yunnanensis Rousi
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Fig. 3 Changing body weight for 8 weeks in mice. Each point (4
control, Il SBLPP) represents the mean for 5 mice S.D., P<0.05
(by Nishi et al. 2007)
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Table 2 Chemical constituents of sea buckthorn

(Liu et al. 2006).
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(Table 2). =2 27} djA} Ab= 2 A thofet =184 716
XX 7};(] 01@ %01]/\1 H2aE g% =4 % flavonoid

Compound Part References
Flavonols
Isorhamnetin Juice Roésch et al. 2003
Leave Chumbalov et al. 1976; Yang et al. 1998
Isorhamnetin 3-O-rutinoside Juice Rosch et al. 2003
Isorhamnetin 3-O-glucoside Juice Roésch et al. 2003
Isorhamnetin 7-O-rhamnoside Juice Résch et al. 2003
Isorhamnetin 3-O-glucoside-7-O-rhamnoside Juice Rosch et al. 2003
Isorhamnetin 7-O-@--rhamnoside Pomace Rosch et al. 2004a
Isorhamnetin 3-O- Gp-glucoside-7-O-a- -thamnoside Pomace Rosch et al. 2004a
Isorhamnetin 3-O- G-p-sophoroside-7-O-a--thamnoside Pomace Rosch et al. 2004a
Isorhamnetin 3-rutinoside-7-rhamnoside Pomace Rosch et al. 2004a
Isorhamnetin 3,7-diglucoside Pomace Rosch et al. 2004a
Isorhamnetin 3-pentoside-7-rhamnoside Pomace Rosch et al. 2004a
Isorhamnetin rhamnosylglucoside Pomace Rosch et al. 2004a
Isorhamnetin 3-coumaroylglucosylglucoside-7-rhamnoside Pomace Rosch et al. 2004a
Isorhamnetin 3-hydroxyferuloyl-glucosyl-glucoside-7-rhamnoside Pomace Rosch et al. 2004a
Isorhamnetin 3_0._[0_'8- p-glucopyranosyl-(1=6)- Leave Mukhamed'yarova and Chumbalov 1977
[Sp-glucofuranoside]
Kaempferol Leave Chumbalov et al. 1976; Yang et al. 1998
Kaempferol 3-0-(6-O-p-coumaroyl)-G-p-glucoside (tiliroside) Leave Yoshida et al. 1991
Kaempferol 3-0O-[p-sophoroside-7-O-a- -thamnoside Pomace Rosch et al. 2004a
Kaempferol rutinoside Pomace Roésch et al. 2004a
Kaempferol 3-glucoside-7-rhamnoside Pomace Rosch et al. 2004a
Kaempferol 3-rutinoside-7-rhamnoside Pomace Roésch et al. 2004a
Kaempferol 3-glucosyl-glucoside-7-rhamnoside Pomace Rosch et al. 2004a
Kaempferol 3-rhamnosyl-glucoside-7-rhamnoside Pomace Rosch et al. 2004a
Kaempferol dirhamnosylglucoside Pomace Roésch et al. 2004a
Kaempferol diglucosylrhamnoside Pomace Rosch et al. 2004a
Kaempferol 3-hydroxyvanilloylglucosylglucoside-7-rhamnoside Pomace Rosch et al. 2004a
Quereetin Leave Chumbalov et al. 1976; Yang et al. 1998

Quercetin 3-O-rutinoside

Juice Rosch et al. 2003
Pomace Rosch et al. 2004a
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Table 2 Chemical constituents of sea buckthorn (continued)

Compound Part References

Quercetin 3-O-glucoside Juice Roésch et al. 2003
Quercetin 3-O--p-glucopyranoside (isoquercitrin) Leave Mukhamed'yarova and Chumbalov 1977
Quercetin 3-galactoglucoside Leave Mukhamed'yarova and Chumbalov 1977
Quercetin 3-sophoroside-7-rhamnoside Pomace Résch et al. 2004a
Quercetin dirhamnosylglucoside Pomace Rosch et al. 2004a
Quercetin diglucosylrhamnoside Pomace Rosch et al. 2004a
Quercetin 3-coumaroylglucosylglucoside-7-rhamnoside Pomace Roésch et al. 2004a
Quercetin dimethyl ether 3-hydroxyferuloylglucosyl Pomace Rosch et al. 2004a
glucoside-7-rhamnoside
Quercetin dimethyl ether 3-caffeoylglucosylglucoside-7-rhamnoside Pomace Roésch et al. 2004a
Myricetin Leave Chumbalov et al. 1976
Myricetin rutinoside Pomace Roésch et al. 2004a
Myricetin dimethyl ether rutinoside Pomace Roésch et al. 2004a
Flavon-3-ols
Catechin Juice Rosch et al. 2003

Branch Yasukawa et al. 2009

seed Fan et al. 2007

Pomace Roésch et al. 2004b
Epicatechin Juice Résch et al. 2003

Seed Fan et al. 2007

Pomace Résch et al. 2004b
Gallocatechin Branch Yasukawa et al. 2009

Pomace Rosch et al. 2004b

Seed Fan et al. 2007
Epigallocatechin Branch Yasukawa et al. 2009

Pomace Rosch et al. 2004b

Seed Fan et al. 2007
Catechin(4 a-8)catechin Seed Fan et al. 2007
Catechin(4 a-8)epicatechin Seed Fan et al. 2007
Gallocatechin-(4a—2)-phloroglucinol Pomace Rosch et al. 2004b
Catechin-(4a—2)-phloroglucinol Pomace Résch et al. 2004b
Epicatechin-(4 5—2)-phloroglucinol Pomace Rosch et al. 2004b
Phenolic acids
Gallic acid(3.,4,5-trihydroxybenzoic acid) Leave Chumbalov et al. 1976

Juice Roésch et al. 2003
Protecatechuic acid(3,4-dihydroxybenzoic acid) Juice Rosch et al. 2003
Tannins
6-0-Galloyli1,3-O-hexghydroxydiphenoyl-B Leave Sheichenko et al. 1987
-p-glucose(hipporhamnin)
Strictinin Leave Sheichenko et al. 1987; Yoshida et al. 1991
Isostrictinin Leave Sheichenko et al. 1987; Yoshida et al. 1991
Elacagnatin A Leave Moilanen and Salminen 2008
Pterocarinin A Leave Moilanen and Salminen 2008
Hippophaenins A Leave Yoshida et al. 1991
Hippophaenins B Leave Yoshida et al. 1991
Stachyurin Leave Yoshida et al. 1991
Casuarinin Leave Yoshida et al. 1991
Casuarictin Leave Yoshida et al. 1991
Pedunculagin Leave Yoshida et al. 1991
Tocopherols
a-Tocopherol Seed, Berry Kallio et al. 2002b
[-Tocopherol Seed, Berry Kallio et al. 2002b
y-Tocopherol Seed, Berry Kallio et al. 2002b

&-Tocopherol Seed, Berry Kallio et al. 2002b
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Table 2 Chemical constituents of sea buckthorn (continued)

Compound Part References
a-Tocotrienol Berry Kallio et al. 2002b
[B-Tocotrienol Seed, Berry Kallio et al. 2002b
y-Tocotrienol Berry Kallio et al. 2002b
Carotenoids
[-Cryptoxanthin Fruit Ileana et al. 2007
Lycopene Fruit Ileana et al. 2007
y-Carotene Fruit Ileana et al. 2007
[F-Carotene Fruit Ileana et al. 2007
[-Cryptoxanthin esters Fruit Ileana et al. 2007
Zeaxanthin Fruit Ileana et al. 2007, Weller and Breithaupt

2003
Zeaxanthin esters Fruit Ileana et al. 2007, Weller and Breithaupt
2003
Organic acids
Ascorbic acid Berry Kallio et al. 2002a
Juice Roésch et al. 2003
Lipids
Phosphatidylcholine Fruit Pintea et al. 2001
Phosphatidylglycerol Fruit Pintea et al. 2001
Phosphatidylethanolamine Fruit Pintea et al. 2001
Digalactosyldiacylglycerol Fruit Pintea et al. 2001
Monogalactosylacylglycerol Fruit Pintea et al. 2001

Fatty acids

Sterols

Volatile compounds

Triterpenoids

2-0-Trans-p-coumaroyl maslinic acid
2-O-Caffeoyl maslinic acid
Oleanolic acid

3-O-Trans-p-coumaroyl oleanolic acid
3-0O-Caffeoyl oleanolic acid
Ursolic acid

19-a-Hydroxyursolic acid

Dulcioic acid

Carbohydrate

2-O-Methyl-; -chiro-inositol(.-quebrachitol)
Chiro-inositol

Myo-inositol

Seed oil, Berry oil Yang and Kallio 2001
Pintea et al. 2001; Kallio et al. 2002b;

Fruit Zheng et al. 2009
Seed Kallio et al. 2002b; Cakir 2004
Berry Yang et al. 2001
Seed oil Li et al. 2007
Branch bark Yang et al. 2007
Leave Tian et al. 2004
Fruit Cakir 2004

Branch bark Yang et al. 2007
Branch bark Yang et al. 2007
Branch bark Yang et al. 2007
Fruit Zheng et al. 2009
Branch bark Yang et al. 2007
Branch bark Yang et al. 2007
Branch Yasukawa et al. 2009
Fruit Zheng et al. 2009
Fruit Zheng et al. 2009
Fruit Zheng et al. 2009
Berry Kallio et al. 2009
Berry Kallio et al. 2009
Berry Kallio et al. 2009

Isorhamnetin, kaempferol¥} quereeting X 3Ft Wl e} L}
9] flavonoid= T}oFst oFz] g1} (3FAFSH(Lee et al. 2005),
A3 EA] (Khatab et al. 2006), 3+¢F (Fu et al. 2004; Chen and
Kang 2005; Niering et al. 2005) % reverse multi-drug re-
sistance activity (Chung et al. 2005))7} 2F& A ot E3t A<
Holut ZRAAIo) o8] HAlehs Ag ehri i 4

5& HE3l0 (Takahama 1983), 3Hn| Y& A4S UeERH
t} (Parr and Bolwell 2000). Quereetine A5 2] H o Al ty
rosine kinase A]S 2} A| 5} kaempferol tyrosine kinase
2ol Ao o8 av FHE AT Quereetinit
catechin®] Z2¢L Zgtdoz SrH dAiAd SX& A

24072 A5}t (Pignatelli et al. 2000). Epigallocatechin
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Fig. 4 Root system of sea buckthorn. Source for A: http:/alad.seesaa.
net/article/39554728 html, Source for B: Senkevich and Oloviannikova
1996

& shE oA A EGA INOSE ofAlshe o o
2 A 21 (Yasukawa et al. 2009), FIA = &2 (-)-epig-
allocatechin-3-gallate @} G-AF3t A2 e @ittt (Lin and
Lin 1997). ®gk vlEFRIVEE 742 o] 82 F 5yel 2-0-
cafferoyl maslinic acid= A3} AYF] A A|Zof| A4 NO
£ oA|5l4tt (Yang et al. 2007).

BlEpRILE Al o) e, @7l BAAL cryptoxanthin,
lycopene, j-carotene, [S-carotene, lutein, zeaxanthini} 7+-2
carotenoidof] 7] 21ttt (Wenming 1991). Carotenoid= 3l
Az A2 vo] ZARCL 152 AL F B
g FHA0, S, FEAWC W Fok AT 2
okt &S UERWlTh (Pintea et al. 2001).

Aulj &} F2}9] tocopherol isomer (@, 5, ¥} &tocotrienol)
et A3k, ot FAo| Al Stocotrienolo] 7}
| gEo] glom, a9 y-tocotrienolsS &l of] A]
7k AZo] = AT} (Kallio et al. 2002b). 2.2 o] XA
o] F%, =2 LU A= linoleic (18:2n-6), a-linolenic

n-3), oleic (18:1n-9) & palmitic (16:0) acids7} =53t

H, du] @ Uof A= palmiticT} palmitoleic (16:1n-7) acids
7} T—,‘o]u_ a-linolenic acid= FHeFo] AUt (Yang and
Kallio 2001).
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Fig. 5 Sea buckthorn is used for the prevention of the soil erosion
and desertification. A: Two year old sea buckthorn trees, B: Four year
old trees from the same region. Source for A and B: http://www.sajihb.
convryokka.html
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