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Abstract

Background and objectives: Hippophae rhamnoides L. (sea buckthorn) is a deciduous
shrub or tree in the Elaeagnaceae family. Sea buckthorn is one of the native species of the
Turani regions of Iran, with limited and scattered habitats in Gachsar, Haraz, Arasbaran, Khoy,
and Alamut. An old miraculous plant, it is highly regarded for its richness in bioactive and
nutritional substances. Hippophae rhamnoides is one of the valuable precursor species in terms
of nitrogen fixation for the soil. It is a storage shrub resistant to cold, drought, and low-cover
environments. Sea buckthorn contains nearly 200 nutritional and bioactive compounds. This
plant's fruits are rich in lipids, carotenoids, ascorbic acid, and flavonoids. The purpose of the
present study, considering the high medicinal and ecological importance of the Sea buckthorn
plant and the few studies in Iran, especially in the field of phytochemical compounds of this
valuable plant, is to introduce the Sea buckthorn plant, its phytochemical compounds, and some
of their uses in the pharmaceutical and food industries.
Materials and methods: This article contains scientific papers published between 2001 and
2022 from Google Scholar, Web of Science, Scopus, and PubMed.
Results: All parts of sea buckthorn (fruits, leaves, stems, branches, roots, and thorns) have been
traditionally used in medicine and food supplements. Sea buckthorn leaves, fruits, and oils are
rich in macro and microelements, vitamins A, C, E, lipids, carotenoids, amino acids, unsaturated
fatty acids, and phenols. In recent years, there have been several reports on the medicinal
activities of sea buckthorn, including its anti-cancer, anti-inflammatory, antimicrobial, and
antiviral activities and its ability to protect the heart and blood vessels. The oil obtained from
the seeds and fruit includes bioactive compounds such as palmitoleic acid (omega 7), a part of
skin lipids, and stimulates epidermis repair and healing wounds. Flavonol glycosides are one of
the most abundant phenolic compounds in sea buckthorn. Flavonoids are antioxidants in sea
buckthorn that prevent blood platelet accumulation and cancer cell spread. They improve blood
circulation and reduce inflammation. As an antioxidant, antimicrobial, and other natural
additive, sea buckthorn is used in various food products. In addition, it is used in diverse forms,
such as oil, dried powder, fruit juice, pills, drinks, fruit, and tea.
Conclusion: Besides its high nutritional value as a food, the genus Hippophae has several
economic advantages as a raw material for cosmetics, food, pharmaceutical industries, and
environmental protection. Due to its high tolerance to cold, drought, salinity, and alkalinity and
the ability to fix nitrogen in the soil, it is an ideal product for protecting soil and water and
windbreaks on marginal lands prone to soil erosion.
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Table 1. Subspecies of Hippophae rhamnoides in the world

Genus Section

Species Subspecies

Hippophae L. Hippophae

Hippophae rhamnoides

sinensis
yunnanensis
turkestanica
mongolica
caucasica
carpatica
rhamnoides
Fluviatilis
wolongensis
azerbaijanica Vaez
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Figure 1. Hippophae rhamnoides different parts: a) leaves, b) green fruits, ¢) ripe fruits, and d) ripe seeds

JoSS s pasa sl Y by, ol cals
385 058 satd et lod 4 cas 1S58l
.(Pyakurel, 2001)

ol pols L5 S cl asls plas b bl s
4 Cond (ot f-’\-’ Sl sba S s L4
SheSda Gl ol el rin sbages
Solel ey ssba b S bLd e Ses
4 fost Do Ve B0 Cae ol Lok e
R R LY P S PSR CHER S W RS P PS
O el b plge 1 fhdmie pizes S
Gl s oallss oS Cor e D sbaals
.(Subedi& Adhikari, 2001) s S ,=Ss

oSl (Y210) oLaa 5 Ahani iiss o
sols w5 ) c\» A Ldy Sialer do
sl 5 Kol OT 0 5 0T i OF o O i)
2oy YY 5 4 X XY AY XY Cosa (o e

@)4}‘).’{- Lo yd ‘;mé\.“ R gg.}.)é ..o\JJJS w)\;;

EY
}"."'"' "

5l (ERVeS (Hippophae rhamnoides) i

Cind S3Klem 5 sd Ol sd e WSS LA b
b olys b Lk 5 ame oy (et al., 2014
j‘ &:3 s Sbw J)l}u \.v Lf'\"w J\‘,A ‘5;-).3 ¢t.3
38 ks Ody Soaler aoss 03 YU ki 4 culS
Sae o b byd cel$ 31 s (Rajchal, 2009)
el ol cnl Do s Wed s ol 5 cele A
uT BE) OQJSQ?“""" .;\.!}w@ MJ 09D Allud )3\.2.‘2 FLY
;\qu.ﬁhﬂ axyo Ve gl o Lk 0o S e s
T R 1 S VI VR NP S VS S C R CE SN S
ol S wiley csle FA s 5 L a8 sl 8 sl
Sialem e 5l OF sl oS sl plas L]
S L 008 e Ll ol plas (ool pme o\



e a8 C 5 LS 5 o e

St > ol U5 s 4 ol amie (et al., 2019
LSS i son 8L s s o b ) | 055 58
Sl oUly s, slae S 55 (Actinomycetes)
sl S o)l o S s e Glesazy, o
TR0 /Y &l amie Al V B ¥ LS s eas sl
23 05s A ot AV 5 Sle 5 5SS s pfal.ﬁ
ssba aS clsas 218 » SASOF ALy 4l S
B My iy e e L S Gadols S
WS r i oSl ol s 5 Y pame Lo s badile
.(Xiaoning et al., 2002 <Xingyuan et al., 1996)
Ul 5 aals 8 Dl laty) e il ami
e slaanb 5o S IS S sl s
Ao gm0l gl bl 5 bag YL
sﬁ‘w)&wﬁdﬂ‘”&“‘bduaﬂﬁfé*)*‘
L b Sl p s b 2 nS e f-N e
Zhang & ) 55 oS ol Lo i ol bl
Lols ples (Y-N0) kaul 5 Tamchos .(Chen, 2007
Gb 5 ool 03 28 laty s s G 5 s oS
by oSl ol ol 7ae s Lae 5l el
S e J S 1, S a3 780
5 ool il e bl 5o lsr 5 O Ol i
ler s ol Olaw el wales alsl s sanl o
el I8 e Sl baE Gl e s b6 b
Glise 5l gl Co ler 5 ol O eis 4 baisS
.(Dyderski et al., 2018) cwl Kasb olsn 5 ol
a2l s ol Ol s a5 wleosls plas saae Sldla
sapdme S Iy bl el LS ae
S sl 5 el b ol i o8
sz .(Kolanowska et al., 2017) sl o 2 2us
ool 5 olasl (5508 YL 2l Jds 4 &
ol el 5o it laate ol 4 55 5, 50
Pundir «Zielinska & Nowak, 2017) cul a5 3 | 3
5 dmie sos Ol e (et al., 2021
P W R U3 VPR VO 0 6\-‘°§5w S 2 Uoes

At

Sl s bl Bl ead o5l mea byl
XY g S s o et o3 O (B s
ol sas 2518 asys £ 5 XYY X AL A0 FA
2 ol D ) s T slosd 5o ol
05 5 S0 oleldl ohasl Gl T sbyd
JTRIUCTOE U R NS P IS AP PPN
12 East o 5o O s ol Tae sk
woon b s s @adss > (Ahani et al., 2016)
S ;bﬂcv: eIt SRS THPE AR T
ol @.b S oS b o b ol
SV L S 5 el O3l e s @l S
AA/YA F/08 /0 s ia Srale do)s C\“

(Ahani et al., 2014) sl vy 2o, YA/YY

e sl

el S S s b SIS Gl s il s
3 Si des (St lpreen S s sl 4 bl
Olad ge sy (o ezl Lyl w e Sl oS
R CIRIEE RPN O FDRA IVURDN | ICHDPUNE JERDES LRI
Ui Hag et ) 5,05 25w 5 555 oWl Ll oo leusl 53
.(al., 2021

ol (Si 9 b 4 pslie (glazus 5 Al s
a0 b eyl 4 b RS 05 eaS
b y-.. olely,l ,o & el Elaeagnaceae ool 5l
Sl by S i) Lol s bl s 2 00
bl S sl amyo —FF 0l los e olon 5 o was
el LBl S sl amns P YL sl
e s pdyollaml glyls oS o) .(Rongsen, 1992)
5 B e ol O ol el ol J
5 SB a8 oS cnl S ealaal Ll 2l Cupae
.(Sabir et al., 2003) S o Jars |, I Sall
S 1 S kS 035m0 oYL o cd b Lo
w3 S lacy e Jeo 4 cnl L edle s
Ficzek ) ans e ol 355 5l 1, S a4 Jlasl ool



£V

Ol 51 ol oplosms b asl szl s A
A lsn 5 Of pad o8 L Yame aisS o wlosls ol
Oalee VL LA b o e s SYL Slels)
s He asl, & (Dyderski et al., 2018) .S .

les S sl 1 os8s ol (Y4 YY) ol

G128 g Gy Jlad Olas 5
e 3l 5 baply 5 (A

Sad a1l amie laose 53 gdae lse (gl
Tiitinen et ) cl Jame 5 So55 Jolse b cow
b Sy e &5 axe (al, 2005
2 Comluy ol i Al bl
2 p S AL OY/AR S S ) s
(Kuhkheil et al., 2017) cul sz »8 V-
sl CL dri $Lese O lny » exdle
E omlus (85 Ve L3 p 80 £0) A Llas
S el (r; Voo o p—f‘;\*‘ \Fe=\Y )
sbomluy bls 5 (8 Ver 5o p 8 e </ V)
B2 cweluy .(Chen et al., 2014) sxl .« B o5 8
i S asle Gla OV a5 anb by
S Jys )ls ssmy Guo s b ) OV pane
C\” amie olS 53 Bz cmluy 5l am s WG ol
sai glelis (Sas 055 05 Ve Lo 085,80 YY)
ISas 5y Saxe olie (Gutzeit et al., 2008) ..
SOdss by Shee bLis 5 gLl sacsl
slpe ol ol Al s o gme X 1B and
S OFPVE) s (FAY) s aibe g
2 e Sk s (YA)) el (494) e (T40)
(Saeidi et al., 2016) ¢l (Sex o35 p S6kS
on Somluy 5 gane olie op e SIS

el sa SIY 5 Y 5\AJ3J?)J‘C.UWJJ BW

Fooles X9 sl ol e s psols oS Clides allas

SIS 5 NS el el olSs
Zielinska & ) cwl suz S .z (phylogeography)
Ui Haq et al., <Pundir et al., 2021 (Nowak, 2017
(2021
oSl s oWl e 25~ S Ay J ol b
8555 90 el sai gl 5 Ol Oluw a4 ol
s H. rhamnoides. sinensis
oz 0> oSl aakie o saees turkestanica
0 o) Ol 5 el oy Ol i Sos sl

H. rhamnoides.

Sty W & Ll 5 ol Olew cov 6555
calS 5 iy sbaS ol cbls o, ok
chlis Gl e Glal b S el b e yia
B PN RS U5 YU RGNS S N
.(He et al., 2023)
sais] 53 Bl Ok s Sl e 5 55S 0
s H. rhamnoides. sinensis «,8 5 55 81,
FRY @55 Jae 51 H. rhamnoides. trkestanica
La,S 55 cpl S ob ol s as eslana) MaxEnt
J.USM)&MM}&&L\JJJJMJ@G?}
.(He et al., 2023)
ol o 58S 3 ey ) el bl
-2 5 4 syl 3 H. rhamnoides. sinensis ..l
4o poNa s Bede Jie Soml G b
88505 5 e o2k
Ol 51, 56 H. rhamnoides. turkestanica

LA e

onlin atals 5 onls oLas 1) Wy, cmand saty| L5 ool
5G4 o 4 SIS sba WS el e ol 3 o
e S LS amls oS senl pUlas o e
Siddas 5 S bl colus () 05 o
5 ol (Huang et al., 2016) Wb o 253 o4
9 ol el oK 5 S M el S



e e sy OLS 5 o ege 9N
(Hippophae rhamnoides) &l s &S 15 B o Pome dlpe st =Y Jsux
Table 2. Minerals content in some subspecies of Hippophae rhamnoides
Species/ Plant
Sugspecies material Minerals content (ppm) Reference
N P K Ca Mg Na Zn Mn Fe

Hippophae — Berry 54500 7100 7260 1960 1465 1402 34 22 7 Ercisli et al.
rhamnoides (2007)

H. Leaves Ahmad & Ali
rhamnoides - - 6200 7800 1170 30,000 8 80 380 (2013)

H. Saeidi et al.
rhamnoides Berry 39.6 491 1.674 1290 990 - 29.77  108.37 291 (2016)

H. Berr 17.61- 1.50- 2.20- 0.27- 0.47- ) 0.04- 8.70- 29.282 Vaitkeviciene
rhamnoides y 18.60 1.71  10.30 3.12 2.22 28.00 16.00 et al. (2019)

H.
rhamnoides Pulp i ) ) 21.4- i i 0.029- ) 64- Hussain et al.

ssp. 67.5 1.153 175.8 (2014)
turkestanica
rham|_r|1.oides Zeb &

s Seed - 043 88.00 912.00 758.00 47.65 96.55 - 290.25 Malook
. p. (2009)
urkestanica

H. Schauss et al.
rhamnoides Berry - 0.86 13.3 4.2 3.0 0.35 - - 0.04 (2006)

i Gutzeit et al

. utzeit et al.

rhamnoides Berry i ) 30234 0467 1.230 0.125 2.2498 3.2015 3.7012 )

ssp. (2008)
rhamnoides

H.
rhamnoides Juice ) ) 358.60 212 8.79 8.79 15646 4.2155 3.4616  Gutzeitet al.

ssp. (2008)
rhamnoides
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Table 3. Important vitamins content in Hippophae rhamnoides subspecies
Species/ Vitamin C content (ppm) Reference
Subspecies Berry Berry juice Pulp Seed
Hlppophae 19.1-29.56 R - - Shah et al. (2007)
rhamnoides
H. rhamnoides ssp. 10-25 . - - Sabir et al. (2003)
turkestanica
H. rhamnoides 275 - - Stobdan et al. (2010)
H. rhamnoides 16.5 - - Schauss et al. (2006)
H. rhamnoides 0.147-0.896 - - - Kuhkheil et al. 2017)
H. rhamnoides 60 - - Olas (2016)
H. rhamnoiQes ssp. ) 25.166 . R Zheng et al. (2011)
sinensis
H. rhamnm@es ssp. - 1-11 . R Kallio et al. (2002)
mongolica -
H. rhamnou_ies ssp. ) 5.14 . - Zheng et al. (2011)
mongolica
) Hussain et al.
H. rhamnoides - - 2.52-51.4 - 2014)
H. rhamnoides ssp. i i i 0.354 Zeb & Maloo
turkestanica ' (2009)
. . Vitamin K content (ppm)
Species/ Subspecies Seed oil Pulp oil Berry Berry juice Reference
H. rhamnoides 10.98-23 5.4-5.9 - - Zeb (2004)
H. rhamnoides 11-23 5.4-5.9 - - Olas (2016)
H. rhamnoides - - 1.13 - Schauss et al. (2006)
. . Vitamin E content (ppm)
Species/ Subspecies Seed Ol Berry Pulp oil Berry juice Reference
H. rhamnoides - 0.34 - - Stobdan et al. (2010)
H. rhamnoides - 3 - - Schauss et al. (2006)
H. rhamnoides - 1 - - Olas (2016)
H. rhamnoides 0.011-0.023 - - - Kallio et al. (2002)
Species/ Subspecies VltamlnBEIrlfycontent (ppm) Reference
H. rhamnoides 0.54 Stobdan et al. (2010)
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Table 4. Some amino acids and organic acids content in Hippophae rhamnoides

Amino acids Berry (mg.100 g1) Reference
Asparagine 427 Olas (2016)
proline 426.60 Ercisli et al. (2007)
45 Olas (2016)
45.20 Ercisli et al. (2007)
Threonine 28 Olas (2016)
36.80 Ercisli et al. (2007)
Serine 28 Olas (2016)
11-88 Bal et al. (2011)
Methionine 59.00 Hu and Guo (2006)
11-20 Bal et al. (2011)
27.20 Ercisli et al. (2007)
Lysine 78-93 Bal et al. (2011)
20.0 Jasniewska and Diowksz (2021)
Phenylalanine 60-82 Bal et al. (2011)
. 23.80 He (2008)
Valine 74-92 Bal et al. (2011)
Alanine 21.80 Ercisli et al. (2007)
21.8 Jasniewska & Diowksz (2021)
s 56-92 Bal et al. (2011)
Histidine 24.32 Ercisli et al. (2007)
Organic acids Berry (%)
Quinic acid 2.80
Malic acid 1.60 Ranjith & Arumughan (2009)
Citric acid 0.16
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Figure 2. Main phenolics structure in Hippophae rhamnoides (Wang et al., 2022)
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Table 5. Important fatty acids extracted from seeds and berries of Hippophae rhamnoides
Fatty acid Berry (%) Reference Seed (%) References
Oleic acid (C 18:1) 25.55 13.56
Palmitic acid (C 16:0) 22.72 13.02
Palmitoleic acid (C16:1) 18.50 9552.1
Vaccenic acid (C18:1 6.561 -
Linoleic acid (C18:2) 12.70 Vaitkeviciene et al. (2019) 20.76 Maté et al. (2022)
Stearic acid (C18:0) - 1635.9
Avrachidic acid (C20:0) - 305.1
Mpyristic acid (C14:0) - 133.8
Pentadecanoic acid (C15:0) - 69.6
Linolenic acid (C18:3) 15.57
Palmitic acid 14.84 111
Palmitoleic acid 5.198 9.80
Stearic acid 5.83 2.60
Oleic acids 26.87 Barkhuu et al.(2021) 22.1 Abid et al. (2007)
Linoleic acid 33.02 29.1
Linolenic acid 11.89 234
Avrachidic acid 0.89
Myristic acid 0.37
Palmitic acid 34.12 17.7
Palmitoleic acid 35.95 3.5
Stearic acid - Hu & Guo (2006) 3.1 Ranjith & Arumughan (2009)
Oleic/vaccenic acid 18.36 295
Linoleic acid 4.10-14.20 26.2
Linolenic acid 1.60—7.40 18.1
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Figure 3. Different products obtained from Hippophae rhamnoides (Wang et al., 2022)
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