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DOL: 10,20059/wjpr202422-34527 conditioning as well as uses of sea buckthorn as food, drug,

cosmeceuticals, and feed. Sea buckthorn holds unique nutritive
composition with Vitamins (A, C, D, E, F, K, P, and B complex
vitamins), 18 free amino acid and unique unsaturated adipose acid
profile that makes berry only factory source of omega- 7 adipose acid.

Its bioactive phytochemical composites retain colorful natural exertion

* 1 - - - - - - - - -
Corresponding Author similar as antioxidant exertion, immunomodulatory, anti-carcinogenic,

PelS AT:;Zaheb KOIte hepatoprotective, cardioprotective, anti-atherogenic and
' radioprotective etc. in nature. Sea buckthorn is primarily consumed in
its natural form although colorful products has been prepared. The eventuality of sea
buckthorn as nutraceutical is abundant. When it comes to its medicinal aspect it can be used
as excerpts of pure form for restorative as well as preventative measure of medical
conditions. numerous studies have showed Sea buckthorn as effective game changer to treat
cancer as well as cardiovascular diseases and gastrointestinal ulcers. Cosmeceuticals that use
sea buckthorn as constituents has set up to be effective on papules, dry skin, etc. Also, it's
used as drug in colorful skin conditions. Along with all the benefits and capabilities it's
necessary to develop effective products i.e., food, medicines, feed, cosmeceuticals in a
request suitable and commercializable way to achieve and justify consumer demand and

request trend.!®!
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INTRODUCTION

Sea buckthorn (Elaeagnus rhanoides) is a bush or small tree two to four meter high, It
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belongs to the Elaeagnaceae family, widely distributed throughout the temperate zone of Asia
and Europe. It is known as the “wonder plant” because of the wide types of applications in
food, medicinal and pharmaceutical fields. The studies worldwide show that all corridor of
the factory are rich in different bioactive substances like carotenoids, flavonoids, tocopherols,
free and esterified sterols, triterpenols, isoprenols, organic acids, vitamins, explaining the

antibacterial, antioxidant, anti-inflammatory, antistress and immunomodulatory exertion.™
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Fig. 1: Plant and Berries of the Sea buckthorn (Hippophae rhamnoides).

This multifaceted botanical supporter extends its support to colorful aspects of health. Sea
buckthorn is known to boost the vulnerable system, thanks to its rich vitamin content,
contributing to overall well- being. Its omega adipose acids, specially omega- 7 and omega-
3, hold pledge for cardiovascular health by reducing inflammation and lowering cholesterol
situations. The oil painting deduced from sea buckthorn finds operation in skincare products,
promoting hydration, reducing inflammation, and abetting in crack mending. Beyond skin-
deep benefits, sea buckthorn is under scrutiny for implicit advantages in gastrointestinal
health, displaying antiinflammatory goods on the digestive tract. primary studies allude at
anti-cancer parcels, with antioxidants and bioactive composites potentially inhibiting the
growth of certain cancer cells. the factory's part in diabetes operation is also being explored,
with suggestions of implicit blood sugar regulation and bettered insulin perceptivity. In the
realm of inflammation- related conditions, sea buckthorn's antiinflammatory parcels may
offer relief, extending to conditions like arthritis. The rich array of bioactive composites,
including quercetin, catechins, and beta- carotene, contributes to its different remedial
eventuality. Still, it's pivotal to approach sea buckthorn supplementation with caution,
admitting the need for farther exploration to completely understand its goods and implicit

side goods. !
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Table 1: Physico-chemical properties of seabuckthorn juices/berries.

Characteristic (U.M.) Range of Variation of the Values Mean Value Species/Variety
Fruit weight (mg) 270-480 350 Indian Summer subsp.
Moisture (%) Z.:.g)()—SSSO §2‘30 Indian _‘Su‘nmu’r subsp.
72.20-7550 7420 China var.
pH 2.50-2.73 265 Carpatica subsp.
Acidity (% malic acid) 1.64-1.74 1.69 Carpatica subsp.
Juice oil content (%) 026-1.43 0.90 L:h?m var.
1.80-2.90 (pulp) 200 China var.

Unit weight 1.03-1.05 1.04 China var.
Conductivity (u2/m) 0.30-0.54 0.36 China var.
Surface tension (N/m) 46.23-55.14 50.74 China var.

Refractive index 1.35-1.36 1.35 China var.
9.30-17.30 1140 Indian Summer subsp.

Soluble sugars (" Brix) 10.19-22.74 15.98 China var.

6.40-12.70 (reducing sugars) 9.00 China var.

Crude protein (g/kg dry weight) 86-100 93 Poland var.

Crude fiber (g/kg dry weight) 62-73 67.5 Poland var.

Ash (g/kg dry weight) 40-41 405 Poland var.

Nutrients

» Vitamins and minierals

The quality of sea buckthorn fruit is constantly rested on its nutritive value. Known as a
“natural treasure trove of vitamins,” sea buckthorn is really rich in vitamins. The vitamin C
content of sea buckthorn fruits ranges from 52.86 to 896 mg/ 100 g. It has been showed that
the vitamin C content of 100 g of sea buckthorn berries 275 mg) is important advanced than
the original volume of mango 27.7 mg), apricot (10 mg), banana (8.7 mg), orange (50 mg),
and peach (6.6 mg). In addition of seabuckthron berries contain vitamin A, vitamin E,

riboflavin, niacin, panthotnic acid, vitamin B12.!

» Carbohydrates & Fibers

As the main element of dry matter, carbohydrates play numerous essential places in living
organisms. Monosaccharides are the main source of energy for mortal metabolism with
polysaccharides acting as structural factors and the main storage form of energy. Sugar
content determines the affability of the juice. It has been reported that sea buckthorn fruits
contain 1.34 — 2.87 g/ 100 g FW of sugar. The sugar with the topmost content is glucose,
counting for 86.58 — 92.68 of the total sugar content. A study on the sugar composition of
three German sea buckthorn kinds reported that the contents of glucose, fructose, and
mannitol are 11.95 — 15.26 mg/ mL, 1.75 — 6.75 mg/ mL, and 1.32 — 6.21 mg/ mL, singly.
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The sugar content varies among kinds.

In addition, one of the important health- promoting aspects of sea buckthorn is high fiber
content, which varies depending on rainfall conditions and maturity of the berries. The
position of crude fiber in sea buckthorn is between 62 g/ kg dry weight and 100 g/ kg
reported that sea buckthorn has an abundant content of salutary filaments. The salutary
filaments fragments in sea buckthorn berries are distributed as follows 160 — 200 g/ kg dry
weight neutral soap fiber, 120 — 145 g/ kg dry weight acid soap fiber, 50 — 70 g/ kg dry
weight acid soap lignin, 45 — 55 g/ kg dry weight hemicellulose, and 60 — 75 g/ kg dry weight
cellulose.

The polysaccharides of sea buckthorn berries are an especiallynon-starchy type of
polysaccharides, composed of cellulose, hemicelluloses, pectin, and hydrocolloids that are
together with lignin the major ingredients of salutary fiber Only sea buckthorn seeds contain
bounce, a salutary polysaccharide with high insipidity in the mortal small intestine, in an
quantum of 49 g/ kg dry weight. Both peel and pulp contain pectin, in important lower
amounts of 5 g/ kg dry weight and 15 g/ kg dry weight, independently. The content of raw
fiber in seeds was 130 g/ kg dry weight, in peel 66 g/ kg dry weight, and in pulp g/ kg dry
weight.!!

» Protein & Amino Acid

Colorful corridor of sea buckthorn factory( woody verdure, seeds, leaves, dinghies, branches)
have a high protein content. The most considerable quantities of protein(on average 15) are
set up in sea buckthorn leaves, and for this reason they're used as an unconventional source of
protein in mortal food Distribution of protein in sea buckthorn berry varies extensively in
particular corridor, the sea buckthorn seeds being considered a unique protein source. In
Mongolian wild sea buckthorn species, roughly 38 of total protein was set up in seeds while

seeds represented 7.2 of fresh berries.

Comparing to other berry kinds, the berries of sea buckthorn are characterized by a fairly
high content of protein. In addition, the protein situations in sea buckthorn juice are relatively
high for a fruit juice and this is reflected in the fact that sea buckthorn juice is a cloudy or
iridescent product. The source of opalescence in utmost authorities is due to the presence of
cellular debris, but largely due to the presence of cell membranes that contain considerable

proteins and give a stable turbidity to the juice. The total protein content reported for colorful
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species of sea buckthorn were 46 — 129 g/ kg dry weight( India variety) and 93 g/ kg dry
weight( Polish variety).[*

» Lipids and Fatty Acids

Morphologically, sea buckthorn berries correspond of seeds( 23 w/ w), pulp( 68 w/ w), and
skin( 8 w/ w). Sea buckthorn fruits are distinguished by the fact that they contain oil painting
in considerable amounts, as an essential part of the fruit. The most precious element of sea
buckthorn fruits is their oil painting. There are two sources of oil painting in sea buckthorn
fruit seed oil painting and oil painting contained in the pulp of the fruit, quantitatively more

compared to seed oil painting.

In general, the oil painting oil in the pulp/ peel bit is combined due to separation difficulties.
Both seed oil painting oil and pulp oil painting oil have high total lipid content. The
composition of sea buckthorn seed and pulp oils varies depending on the species, origin, crop
care exertion, fruit harvesting time, and birth system. Dulf F. reported the oil painting oil
content of whole grains, pulp and seeds(taking into account fresh weight) of different sea
buckthorn kinds in Romania(carpatica ssp.) 45 — 84 g/ kg in whole grains, 45 — 88 g/ kg in
the pulp, and 106 — 135 g/ kg in the seeds. The yield of oil painting oil birth differs depending
on the drying system of the element corridor of the fruit 36 for sea buckthorn pulp dried in air
aqueduct, compared to 16 for lyophilized pulp(w/ w), while for seeds the values were similar
11 and 12, singly(w/ w).!!

» Mineral Elements
Sea buckthorn is recommended as a good source of essential mineral rudiments. The study *

2

Food Composition and Nutrition Tables ” revealed that the ash content in sea buckthorn
berries is 4500 mg/ kg. Alkali substance and alkali earth substance contribute extensively to

the total mineral content.

The contents of four main essence and phosphorus drop in order potassium> calcium>
phosphorus> magnesium sodium. still, the published data concerning sea buckthorn samples
began from different countries are relatively inconsistent in the reported attention of
individual rudiments. It's natural that the content of an element in factory material depends on
numerous factors including variety or species, the part of factory, an area of civilization, a
composition of soil, an operation of diseases, a degree of maturity, etc. All these factors

manifest themselves also in the case of sea buckthorn samples of different origin.
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Considering all data and comparing the trace element contents in other berries similar as
snorts, blueberries and black currant, sea buckthorn contains lower manganese and iron.
Although the total iron attention in sea buckthorn is low, its natural availability is most
probably good because of the positive effect of high ascorbic acid content on iron immersion.

Besides that, the high selenium content is noteworthy, known for its antioxidant parcels and
part in boosting impunity and fertility.!"

Ho Phytochemistry
: flavonoids
flavonolignans
proanthocyanidins
ellagitannins
phenolic acids
lignans
triterpenoids
saponins
phytosterols
carotenoids
alkaloids

Pharmacological activity
antioxidant activity
anti-inflammatory activity
anticoagulant and antiplatelet activity
anticancer activity
anti-hyperglycemic
anti-hyperlipidemic activity
antimicrobial activity

antiviral activity
neuroprotective activity
clinical studies

toxicity

Phytochemistry

The times 2010 — 2021 brought significant progress in phytochemical disquisition on Sea
buckthorn; several tenths of new natural products were isolated from fruit, seeds, and leaves
of this plant, mainly flavonoids, flavonolignans, and triterpenoid saponins. piecemeal from
the below- mentioned groups, different corridor of SB were shown to contain ellagitannins,
phenolic acids, lignans, naphthols, naphthoquinones, anthraquinonoids, triterpenoids,
phytosterols, carotenoids, changeable mixes, norsesquiterpenoids, and alkaloids. This review
is concentrated on these issues. In the case of ellagitannins and triterpenoids, some aged data
have been also presented, as these two groups were fairly rarely mentioned in the literature

about SB, though they significantly contribute to the bioactivity of this plant.™*”!
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» Flavonoids and phenolic compounds

Sea buckthorn flavonoids are the main medicinal active constituents of Sea buckthorn, which
live in the roots, stems, leaves, flowers and fruits of Sea buckthorn. further than 30 kinds of
flavonoids have been insulated and linked, including juice(0.365 mg/ 100 g), pulp( 0.354 mg/
100 g), peel residue(0.490 mg/ 100 g), seeds(0.138 mg/ 100 g), Sea buckthorn leaves( 0.876
mg/ 100 g), of which the flavonoid content in Sea buckthorn leaves is the loftiest. The main
types of flavonoids in Sea buckthorn are isorhamnetin, quercetin, kaempferol, catechin,
epicatechin, myricetin, and white anthocyanin. Through seven times of dimension,
experimenters set up that the average total contents of 23 linked isorhamnetin and quercetin
in Seabuckthorn berries grown in “The total contents of flavone glycosides, flavonol
diglycosides and triglycosides in the 2 cultivars were advanced in the north than in the south,
while the contents of total flavonol monoglycosides were contrary( P< 0.05). Flavonoids are
the main active substances in herbal drugs for the treatment of cardiovascular conditions,
which can reduce the permeability of capillaries, ameliorate the inflexibility of blood vessels,
and help and ameliorate angina pectoris and cardiac function. It also can reduce cholesterol
and triglyceride in blood, and has a significant sanctification effect on blood scale, old blood
cells and scrap in blood. Sea buckthorn also contains phenolic composites. Studies have
shown that the total phenolic composites of Korean Sea buckthorn leaves( 1.852) are about 5
times that of Mongolian Sea buckthorn fruits( 0.338). The order of total phenolic composites
and catechin contents is Sea buckthorn leaves> Sea buckthorn stems> Sea buckthorn roots>

Sea buckthorn berries.[*Y

» Fatty acids, carotenoids and phytosterols

The contents of adipose acids, phytosterols and carotenoids of different corridor of SB in
different SB species were presented in It was a extensively held view that the quantum of the
oil painting in seeds was advanced than in other corridor of an herbal medicinal factory; and
in detail, the oil painting content of seeds of SB ranged from to 165 mg per g of fresh weight,
which was advanced than of whole fruits of 20 to 105 mg per g of fresh weight. likewise,
different species of SB also presented different oil painting contents and adipose acids
compositions as Fig. 4(B) presented. In seed oil painting, linoleic acid was the predominant
adipose acids whereas palmitoleic acid showed an extremely low position; while in the oil
painting of pulp/ peel and whole fruits, palmitoleic acid, palmitic acid and oleic acid were all
the major adipose acids; and in discrepancy to the whole fruits and pulp canvases , seed oil

painting showed a advanced quantum of polyunsaturated adipose acids. Besides adipose

www.wipr.net | Vol 13, Issue 22,2024. |  1SO 9001:2015 Certified Journal | 246



Kolte et al. World Journal of Pharmaceutical Research

acids, carotenoids and phytosterols were also set up rich in SB. A aggregate of 27
carotenoids, including xanthophylls, carotenes and esteri ed carotenoids, were identi ed in SB
fruits; b- carotene and zeaxanthin di- palmitate were the predominant carotenoids, the
contents were 1.9 — 7.5 mg per 100 g and 6.4 — 18.3 mg per 100 g of dry weight of SB,
independently; still, when concerning the leaves of SB, only several free carotenoids
including lutein, bcarotene, violaxanthin and neoxanthin were set up; and among which,
lutein had a loftiest position and its average content was mg per 100 g of dry weight. Data
showed that the contents of carotenoids could be affected by cultivar, crop time, and origin of
the factory. Concerning to phytosterols, b- sitosterol was the main phytosterols in SB, and a
loftiest total sterol position was attained by means of supercritical carbon dioxide birth as

compared with hexane and cold press lines.!*

» Terpenes and steroids

Sea buckthorn contains a variety of terpenoids and steroids, among which sterols are
polycyclic composites, which are the precursors of vitamin D, the natural controller of mortal
body. Terpenoids and steroids in H. rhamnoides are B- sitosterol, sitosterol, - methylene
cycloalkanol, citronellol, cyclolanosterol, ergosterol diol, ursolic acid, a- and B- eagleanin,
ursolic acid, oleanolic acid, digitalis, ovalbumin, cholesterol, and 24- ethylcholesterol-7-ring.
These are all mortal nutrition controllers, which have a particularly egregious effect on
enhancing vascular durability.[*!

» Various volatile components

Colorful unpredictable factors Sea buckthorn contains hydroxycoumarin, triterpene acid and
triterpene alcohol. Hydroxycoumarin of Sea buckthorn can reduce blood coagulation and
hamper the conformation of blood clots. To some extent, it can help the conformation of
thrombophlebitis and blood embolism. Triterpenoic acid and triterpene alcohol in Sea
buckthorn can stimulate the exertion of heart and help the circumstance of venous
atherosclerosis. In addition, Sea buckthorn also contains alkaloid 5- hydroxytryptamine.
Serotonin is a neurotransmitter, which plays an important part in regulating mortal hormones,
body temperature and internal terrain.™

Pharmacological Activity

» Anti-Oxidants activity

Sea buckthorn is a factory that has numerous health benefits, especially for its antioxidant

exertion. Antioxidants are substances that cover the cells from damage caused by free
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revolutionaries, which are unstable motes that can beget conditions similar as cancer, stroke,
and cardiovascular conditions. Sea buckthorn contains colorful antioxidants, similar as
phenolic composites, flavonoids, carotenoids, tocopherols, tocotrienols, and vitamin C. These
antioxidants can help help or reduce oxidative stress, inflammation, and DNA damage in the

cells.

Some studies have shown that sea buckthorn oil painting, which is uprooted from the seeds or
the pulp of the berries, has antioxidant exertion in different models. For illustration, sea
buckthorn oil painting can incompletely help UV- convinced reactive oxygen species( ROS)
generation and enhance the position ofnon-enzymatic antioxidants similar as glutathione,
thioredoxin, and vitamins E and A in mortal skin cells. Sea buckthorn oil painting can also
stimulate the exertion of Nrf2, a recap factor that regulates the expression of antioxidant
enzymes similar as catalase, superoxide dismutase, and glutathione peroxidase. also, sea
buckthorn oil painting can inhibit the growth of colorful cancer cells by converting apoptosis,
cell cycle arrest, and autophagy, which are mechanisms that exclude abnormal or damaged

cells.

Sea buckthorn berries can also be consumed as fresh fruits, authorities, logjams, or
supplements. They have a high content of sugars, organic acids, pectins, and vitamin C,
which contribute to their sour and sweet taste. The antioxidant exertion of sea buckthorn
berries can be measured by different styles, analogous as ABTS, FRAP, ORAC, and iron
chelating assays. The results may vary depending on the cultivar, the birth system, and the
soap used. still, generally, sea buckthorn berries have a high antioxidant eventuality

compared to other fruits and vegetables.

Sea buckthorn is a precious source of antioxidants that can help cover the cells from
oxidative damage and help or treat colorful conditions. Sea buckthorn can be used as a raw
material for the development of functional foods and nutraceutical products that can
ameliorate mortal health and well- being. Sea buckthorn oil painting is a natural remedy that
may profit your skin in colorful ways. You can use it topically or orally, depending on your
preference and needs. For dry or mature skin, you can apply sea buckthorn oil painting
directly to your face and neck after sanctification and toning. You can also mix it with your
favorite moisturizer or serum for redundant hydration and aliment. Sea buckthorn oil painting
can help ameliorate your skin's pliantness, firmness, and humidity position. For unctuous skin

and acne, you can use sea buckthorn oil painting as a spot treatment for your mars. You can
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also add a many drops of it to your cleaner or mask to help regulate your sebum product and
reduce inflammation. Sea buckthorn oil painting can help balance your skin's oiliness and

help acne flights.

For sunburn or crack mending, you can apply sea buckthorn oil painting oil oil painting to the
affected area to soothe the pain and speed up the recovery process. Youcan also take sea
buckthorn oil painting oil oil capsules orally to boost your vulnerable system and antioxidant
defense. Sea buckthorn oil painting oil oil painting can help cover your skin from UV damage
and promote cell rejuvenescence. Sea buckthorn oil painting oil oil painting is generally safe
and well- permitted, but you should always do a patch test before using it on your skin. You
should also consult your croaker before taking it orally, especially if you have any medical
conditions or aversions. Sea buckthorn oil painting oil oil painting may interact with some

specifics, similar as blood thinners or blood pressure medicines.?

» Anti-inflammatory activity

Sea buckthorn is extensively used in traditional drug to treat seditious conditions. Theanti-
inflammatory exertion of sea buckthorn has been demonstrated in numerous in vivo studies.
For illustration, 70 methanolic excerpt of sea buckthorn (500 mg/ kg) inhibited 48/ 80-
convinced edematous inflammation and significantly reduced the volume of bottom swelling
in rats 0.660 0.082 mL, compared to 0.935 0.041 mL in the control). Theanti-inflammatory
effect of the peel excerpt was topmost(0.470 0.124 mL, compared with 0.920 0.111 mL for
the control). Ursolic acid and oleanolic acid were the main active composites in the peel

excerpt. They may beget membrane stabilization by inhibiting mast cell degranulation.

The antiinflammatory exertion of sea buckthorn branches, leaves, and fruits was measured by
nitric oxide(NO) product, and it was set up that treatment with 10 mg/ mL sea buckthorn
excerpts inhibited NO by. Cytotoxic goods of sea buckthorn have not been observed in 3-
(4,5- dimethylthiazol-2-yl)- 2,5- diphenyltetrazolium platitude( MTT) assays. Sea buckthorn
excerpts displayed goodanti-inflammatory conditioning in RAW macrophages. Sea
buckthorn  leaves excerpt displayed potentanti-inflammatory  exertion  against
lipopolysaccharide LPS) stimulants by inhibiting the expression of NO, inducible nitric oxide
synthase(iNOS) and cyclooxygenase- 2(COX- 2), and by dwindling situations ofpro-
inflammatory cytokines. likewise, sea buckthorn fruit excerpt, linked as a citric acid
outgrowth, inhibited LPS- convinced NO product in RAW 264.7 cells by inhibiting the
expression of IkB kinase nascence/ beta(IKKa/ b), asset of kappa Ba(l- kBa), NF- kB p65,
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INOS, and COX- 2, and the conditioning of interleukin 6 (IL- 6) and TNF- a.

Also, Mulati et al. reported that sea buckthorn flavonoids significantly reversed high- fat and
high- fructose diet(HFFD)- convinced iNOS overexpression and reduced interleukin 1b(IL-
1b) and COX- 2 mRNA situations in the hippocampus of mice, suppressing the HFFD-
convinced inflammation response. Thus, theanti-inflammatory exertion of sea buckthorn may
be attributed to ursolic acid, oleanolic acid, citric acid derivations and flavonoids. Itsanti-
inflammatory medium of action may be related to inhibition of the expression of pro-
inflammatory cytokines(IL- 6, IL- 1b, and TNF- a) and a reduction in the product of pro-
inflammatory intercessors NF- kB, iNOS, and COX- 2). Sea buckthorn has shown pledge as a
source of bioactive composites for the treatment of seditious conditions, but more in vivo and

clinical studies are still demanded to support this.”!

> Anticoagulant And Anti-platelet activity

Anticoagulant and antiplatelet agents play an important part in the prevention and treatment
of cardiovascular thrombotic events caused by various mechanisms. The polyphenols rich bit
of sea buckthorn fruit at the topmost habituated attention 50 mg/ mL) has potent antiplatelet
exertion compared to polyphenol and triterpenic acid rich fractions from leaves and
outgrowths. It has been shown to inhibit the expression of PAC- 1 in three models ofnon-
actuated platelets, platelets actuated by mM adenosine diphosphate(ADP), and platelets
actuated by 10 mg/ mL of collagen. Another report indicated that thenon-polar bit of sea
buckthorn outgrowths showed stronger antiplatelet exertion than the phenolic andnon-polar
fractions of leaves. This exertion may be related to the regulation of arachidonic acid
metabolism, changes in ROS attention, and expression of platelet receptors. The 50 g/ mL sea
buckthorn bit inhibited the adhesion of resting platelets and thrombinactivated platelets to
fibrinogen by 65 and 55, singly.!

» Anti-Cancer Activity

Sea buckthorn is a factory that has been used in traditional drug for colorful health benefits,
including cancer forestallment and treatment. According to some recent studies, sea
buckthorn may haveanti-cancer goods by impacting cell proliferation, apoptosis, and
vulnerable system. Sea buckthorn pulp oil painting, which is rich in palmitoleic acid, a rare
adipose acid in shops, may inhibit the growth of mortal leukemia cells and induce their
apoptosis by cranking caspase- 3 and caspase- 9 pathways. Sea buckthorn seed oil painting,

which contains omega- 3, omega- 6, omega- 7, and omega- 9 adipose acids, may suppress the
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growth of mortal bone cancer cells and enhance the cytotoxicity of doxorubicin, a

chemotherapy medicine, by modulating the expression of Bcl- 2, Bax, and p53 genes.™

Sea buckthorn splint waterless excerpt effectively targeted androgen receptor AR) and
significantly downregulated androgen response genes, prostate specific antigen(PSA), eleven-
nineteen lysine-rich leukemia 2(ELL2), ELL- associated factor 2( EAF2), calreticulin
(CALR) in vitro. Sea buckthorn splint waterless excerpt can effectively inhibit proliferation
and migration of prostate cancer cells. thus, sea buckthorn leaves hold pledge as a functional
food that may play a crucial part in the forestallment of prostate cancer in high- threat
populations. still, the implicit bioactive composites in Sea buckthorn leaves are yet to be
delved for the development of new treatment options for prostate cancer.

Sea buckthorn splint excerpt at attention of 6.2 and 62 mg/ mL significantly reduced the
product of intracellular ROS by 16.3 and 42.3, independently, over- regulated expression of
thepro-apoptotic protein B- cell carcinoma- 2(BCL2)- associated X(Bax) and inhibited the
rapid-fire proliferation of C6 glioma cells(11 and 49.5). thus, sea buckthorn may be a implicit
source of pharmacological interventions for glioma treatment. In addition, isorhamnetin, the
active element of sea buckthorn, increased expression of the mitochondrial pathwaypro-
apoptotic protein (cytochrome c- caspase 9- caspase 3) in gastric cancer cells in a hypoxic
terrain. It also significantly inhibited the autophagy of MKN- 45 gastric cancer cells and
promoted the apoptosis of gastric cancer cells by cranking the Phosphoinositide 3- kinase
P13K)- protein kinase B(AKT)- mammalian target of rapamycin mTOR) signaling pathway.
In short, these studies support the anticancer effect of sea buckthorn and suggest that
polyphenolic composites may be responsible for its anticancer exertion. The anticancer
mechanisms of sea buckthorn are related to the expression of cyclin, proapoptotic proteins,
autophagy of cancer cells, and affiliated signaling pathways. still, there are many in vivo
trials and clinical trials on the anticancer goods of sea buckthorn. Therefore, farther
exploration on the anticancer goods of sea buckthorn in humans is demanded. A growing
number of studies have set up that carotenoids, especially lycopene, can reduce the threat of
prostate, bone, lung, cervical and other cancers. Still, there are nearly no studies on the
anticancer exertion of sea buckthorn carotenoids. The anticancer exertion of sea buckthorn

carotenoid excerpts is a promising exploration direction."
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» Anti- Diabetic activity

Sea buckthorn is a factory that has been used in traditional drug for colorful health benefits,
including diabetes. According to some recent studies, Seabuckthorn buckthorn may haveanti-
diabetic goods by impacting glucose metabolism and insulin stashing. Sea buckthorn pulp oil
painting, which is rich in palmitoleic acid(POA), a rare adipose acid in shops, may enhance
glucose- convinced insulin stashing in mortal island cells by cranking G protein- coupled
receptors. Sea buckthorn seed protein(SSP) may ameliorate oral glucose forbearance and
insulin perceptivity, reduce insulin resistance, and modulate liver glucose metabolism genes
and the AMPK/ SIRT1 pathway in diabetic mice. Sea buckthorn fruit excerpts may inhibit
the exertion of a- amylase and a- glucosidase, two enzymes that break down polysaccharides
to glucose, and therefore lower postprandial blood glucose situations. Sea buckthorn fruit
puree may slightly drop fasting blood sugar in people with disabled glucose regulation( IGR)

or prediabetes.!?!

» Anti-Hyperlipidemia Activity

Hypercholesterolemia is an important threat factor for cardiovascular complaint. The
bioactive substance in the lipids of Seabuckthorn buckthorn pulp, phytosterols, plays an
important part in the forestallment of cardiovascular conditions, especially
hypercholesterolemia. multitudinous clinical trials have shown that spreads with added
phytosterols have a stronger cholesterol- lowering effect, reducing low- viscosity lipoprotein
cholesterol(LDL- C) situations by about 10 — 15. The medium of the hypocholesterolemic
effect of phytosterols may be via the inhibition of endogenous cholesterol reabsorption and
the creation of its excretion in the form of neutral steroids. A meta- analysis from 11
independent randomized controlled trials concluded that supplementation with Seabuckthorn
buckthorn berries excerpts significantly bettered total cholesterol, triglyceride(TG), LDL- C,
and high- viscosity lipoprotein cholesterol( HDLC) in subjects with hyperlipidemia, but not
in healthy subjects. In vivo beast trials showed that Seabuckthorn buckthorn has
antihyperlipidemic goods. Flavonoid-fortified excerpt from Seabuckthorn buckthorn
seed(FSH) at a cure of 100 and 300 mg/ kg reduced serum and liver triglyceride attention by
16.67 and 49.56 in high fat diet(HFD)- convinced fat mouse, independently. FSH may
ameliorate lipid metabolism by inhibiting peroxisome proliferator- actuated receptor gamma(
PPARg) expression, promoting PPARa expression, and suppressing adipose towel
inflammation. In addition, Seabuckthorn buckthorn fruit oil painting excerpt cure-

dependently downgraded metabolic dysfunction in hamsters with hyperlipemia, including
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perfecting blood lipid composition (total cholesterol (TC), TG, HDL- C, and non-HDL-C
situations), and relieving oxidative stress and liver impairment through the AMP- actuated
protein kinase(AMPK) and Akt pathways. In summary, Seabuckthorn buckthorn fruit, seed
and oil painting are a source of phenolic composites(especially flavonoids) and phytosterols.
Sea buckthorn may be a precious source of important bioactive composites for the
forestallment and treatment of cardiovascular complaint, which requires farther exploration

support.”!

» Anti-Viral activity

Sea buckthorn( Hippophae rhamnoides) is a factory that has been used in traditional drug and
cosmetics for its colorful health benefits. Sea buckthorn contains numerous nutrients and
bioactive composites, similar as vitamins, carotenoids, polyphenols, adipose acids, and
phytosterols. Some of these composites have been shown to have antiviral exertion against
different types of contagions, similar as influenza, herpes, and coronavirus. One of the
antiviral composites set up in Seabuckthorn buckthorn is isorhamnetin, a flavonoid that can
inhibit the activation of purine, which is an energy source needed by the contagion for its
mutation. Isorhamnetin may have implicit to be developed into an antiviral medicine against
SARS- CoV- 2, the contagion that causes COVID- 19. still, further exploration is demanded
to confirm its efficacity and safety in humans. Sea buckthorn oil painting, uprooted from the
fruits or seeds of the factory, has also been used to treat skin diseases, similar as eczema,
becks, and injuries.5 Sea buckthorn oil painting may help ameliorate skin hydration,
pliantness, and inflammation, as well as promote crack mending and help infections. Sea
buckthorn oil painting can be applied topically or taken orally as a supplement. Sea
buckthorn is a salutary source of bioactive constituents that may have antiviral and other
health benefits. still, it is n't a cover for medical advice or treatment. However, you should If
you have any health enterprises or questions. consul your croaker before using Seabuckthorn
buckthorn or any other supplement.!

» Neuroprotective Activity

Sea buckthorn is a factory that has numerous health benefits, including neuroprotective
exertion. Neuroprotective exertion means the capability to cover the brain and nervous
system from damage or complaint.7 Sea buckthorn contains colorful bioactive composites,
similar as flavonoids, phenolic acids, carotenoids, vitamins, and adipose acids, that can

ameliorate the brain function in different ways. It can scavenge the free revolutionaries and
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help the oxidative stress, which are dangerous processes that can damage the brain cells and
apkins. It can inhibit the exertion of acetylcholinesterase(pang) and monoamine oxidase
A(MAO- A), which are enzymes that degrade the neurotransmitters acetylcholine and
serotonin, independently. These neurotransmitters are important for memory, literacy, mood,
and cognition. It can modulate the expression of neurotrophic factors, similar as brainderived
neurotrophic factor(BDNF) and whim-whams growth factor( NGF), which are proteins that
support the survival, growth, and isolation of neurons. It can regulate the exertion of nuclear
factor erythroid 2-affiliated factor 2(Nrf2), which is a recap factor that controls the expression
of antioxidant enzymes, similar as catalase, superoxide dismutase, and glutathione
peroxidase. These enzymes can cover the brain from oxidative damage. Sea buckthorn can be
consumed as fresh fruits, authorities, logjams, canvases , or supplements. It has a sour and

sweet taste and a affable aroma. It's also safe and well- permitted by utmost people.

Still, you should always consult your croaker before using Seabuckthorn buckthorn,
especially if you have any medical conditions or disinclinations, or if you're taking any
specifics. Sea buckthorn may interact with some medicines, similar as blood thinners or

blood pressure medicines.™

Medicinal advantages

Valuable substances contained in Seabuckthorn- buckthorn oil painting play an important
part in the proper functioning of the mortal body and give skin a beautiful and healthy
appearance. A balanced composition of adipose acids gives the number of vitamins or their
range in this oil painting and explains its frequent use in ornamental products for the care of
dry, short or fleetly growing skin. also, its unique unsaturated adipose acids, similar as
palmitoleic acid( omega- 7) and gamma- linolenic acid( omega- 6), give Seabuckthorn-
buckthorn oil painting skin rejuvenescence and form parcels. Sea- buckthorn oil painting also
improves blood rotation, facilitates oxygenation of the skin, removes redundant poisons from
the body and fluently penetrates through the epidermis. Because inside the skin the gamma-
linolenic acid is converted to prostaglandins, Seabuckthorn- buckthorn oil painting protects
against infections, prevents disinclinations, eliminates inflammation and inhibits the aging
process. The vulnerable system of this factory can help some contagion spread. ultramodern
ornamental and pharmaceutical companies search for natural substances which display
unique parcels similar as Seabuckthorn- buckthorn oil painting, which added to a product

indeed in a small volume will really insure its oneness. 14- Noreudesmanes and a

www.wipr.net | Vol 13, Issue 22,2024. |  1SO 9001:2015 Certified Journal | 254



Kolte et al. World Journal of Pharmaceutical Research

phenylpropane heterodimer from seabuckthorn berry inhibit Herpes simplex type 2-
contagion replication, thus; these bioactive displayed an antiviral effect(64). Seabuckthorn
excerpt may make restrictions for the Dunge contagion. Seabuckthorn decreases fever of
some conditions (66). birth of leaves can limit lung cancer. In addition, seabuckthorn
prevents some contagions similar as victoria and influenza contagions. Seabuckthorn and
several shops could limit the spreading of HIV. Adeno, HIV, HPV contagions can limit by
seabuckthorn. Sea buckthorn has also shown unique natural parcels against viral conditions,
anti-viral exertion against the influenza contagion and herpes contagion. The suppressing
effect on the influenza contagion is handed by the inhibition of viral neuraminidase present in
the contagion. Seabuckthorn parcels were estimated with the help of humoral vulnerable
response against NCD(Newcastle disease contagion). Hexane excerpt from Seabuckthorn
buckthorn acts appreciatively against indomethacin, stress, and ethanol which contribute to
the development of gastric ulcers. Treatment with SBT cub excerpt reduced the contagion
titer to 2.0 TCID50/ ml at 50 pg/ ml, while the HA titer was reduced from 1431(control) to
178. attention lower than 50pg/ ml displayed an inhibitory effect in the HA assay, but not in
the TCID50 contagion titration. In traditional Chinese drug and the former Soviet Union
inflammation of the mouth, stomach ulcers, radiation injurie sand becks have been used.
Anti-bacterial and antioxidant support and protection of the natural seeds of this factory
species is recommended. Methanol fruit and leaves of the factory are also antioxidants and
help help cell necrosis. The oil painting uprooted from berries is used for the treatment of
gastritis, stomach ulcers, corrosion of the uterus and inflammation of genital organs. The
leaves are an inversely rich source of important antioxidants including carotene, vitamin E,
catechins, elagic acid, ferulic acid, folic acid and significant values of calcium, magnesium
and potassium. Bone- breaking fever contagion in the blood of substances uprooted from
Seabuckthorn- buckthorn leaves is inhibited. The total phenolic content of root and seed
excerpts was significantly advanced than splint and stem excerpts. No significant differences

were seen between root and seed, or between splint and stem.

Sea Buckthorn Application

Sea buckthorn has multiple profitable advantages, as a raw material for carrying cosmetics
and nutraceutical medications, but also for environmental protection. Due to its high
forbearance to cold, failure, swab and the capability to fix nitrogen in the soil, it has been
linked as an ideal crop for soil and water conservation and to form wind walls in borderline

areas prone to corrosion. In recent times, experimenters in the fields of nutrition, food
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wisdom, drug, sports wisdom, husbandry and forestry have performed multitudinous studies

on Hippophaé species, supporting its use as a drug and food.!!

Therapeutic uses of Seabuckthorn

Sea buckthorn fruits are traditionally known for their medicinal parcels as well as for their
high nutritive value. Although used for centuries in Europe and Asia, Seabuckthorn
buckthorn fruits have lately gained worldwide fashionability, substantially for their nutritive
and remedial value. They're used in about 200 artificial products, including classic and
natural drugs specified to treat cancer, heart complaint, ulcers, liver diseases, becks, and brain

diseases, etc.

/" As medicine :
* Cardiovascular
diseases

[ AsFood/Nutraceutical: |
¢ Juice

* SB ll)«.}s.ed ' * Atherosclerosis,
multivitamin food N / Liver diseases
* Food supplement N >

* Skindiseases
* Gastrointestinal
diseases

* Pulp based products |

| AsFeed/Feed ingredient ;
* Poultry feed =
* Pig feed
« Cattle feed

| * Aqua feed

/ Uses of Seabuckthorn N

' As in cosmeceutical :
. * Shampoo
4| « Skincare products
e.g. Skin moisturizer
* Hair oil

The volume of experimental data attesting the important parcels of numerous bioactive
constituents and substances in Seabuckthorn buckthorn is vast and continues to grow fleetly.
multitudinous studies have been performed describing the health benefits of Seabuckthorn
buckthorn fruit products. A summary of them is presented in. Considering all available data,
it's safe to say that Hippophaé is a promising factory, with numerous composites with

remedial functions, which, integrated in the diet, brings important benefits to mortal health.!!

» Potential as food
The sea buckthorn berry is the most important and nutrient- thick part of the factory,
conforming of pulp, seed and strip( 7.75). It's a plethora of bioactive fusions, and its

proportions vary depending on species, type, fruit size, position, maturity, fruit colour, and
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birth process. It's suitable for seasoning food particulars due to its acidic quality and excellent
aroma. Sugars( glucose and fructose), vitamins( C, K, and E), unsaturated fats( BFAS), amino
acids, natural acids, flavonoids( isorhamnetin, kaempferol, and quercetin), carotenoids,
tocopherols, and mineral factors are all contained in berries. Away from furnishing nutrition,
berries help to avoid coronary complaint, mucosal injuries, skin problems, cancer, and
emotional support network function. Isorhamennetin, in particular, is allowed to have
cardioprotective, hepatoprotective, antitumor, and anticancer parcels New functionalities
similar as antiglycation and glycation capacity for medical and nutritive purposes, as well as
the eventuality to shape the undesirable emulsion acrylamide during processing, will bear
farther exploration. Public blessing of Sea buckthorn authorities and other particulars similar
as jelly, jellies, delicacies, and biscuits is largely determined by the sugar/ acid rate,
according to sensitive reports. Astringency and bitterness have a mischievous effect on
consumption of Sea buckthorn and are frequently the limiting factors. The current exploration
should add to our understanding of the links between sensitive experience and composition.
The exploration could be used to produce nutritional and succulent food models using Sea
buckthorn in the marketable sector.!

» Medicinal uses of seabuckthorn

Sea buckthorn contains further than 200 biologically active substances, amongst which 41
kinds of carotenoids, 17 kinds of phytosterols, 8 kinds of phospholipids, 18 kinds of amino
acids, and 28 kinds of minerals and trace rudiments, comprehensive water/ fat Soluble
vitamins etc. have extremely high remedial value and nutritive value. Medicinal parcels of
Sea buckthorn has been credited to its important phytochemicals, like flavonoids,
carotenoids, adipose acids. Medicinal practices of Sea buckthorn is well proved in Asia and
Europe. Russia was the colonist in probing Sea buckthorn on ultramodern medicinal uses
during the 1950s. In 1977, Sea buckthorn oil painting was sanctioned for clinical use in
Russian and Chinese hospitals where it was formally listed in the Pharmacopoeia. Sea
buckthorn products are also used in aromatherapy in colorful European countries. Studies
have shown that Sea buckthorn can be used as a support during cancer remedy; a long- term
remedy for reduction of cardiovascular threat factors; treatment of gastrointestinal ulcers;
internal and topical remedy for a variety of skin complaint and as a liver defensive agent and

a remedy for liver cirrhosis.®
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» Use In Cancer Therapy

It has been estimated that 30- 40 of all cancers can be averted by life and salutary measures
alone WCRF/ AICR, 1997). Defensive rudiments in a cancer forestallment diet include
selenium, folic acid, vitamin B- 12, vitamin D, chlorophyll and antioxidants, similar as the
carotenoids (carotene, lycopene, lutein, cryptoxanthin) (Steinmetz, 1996). medicine
metabolizing, detoxifying and antioxidant enzymes are important cellular defenses against

carcinogenesis. Grounded on exploration findings, it's allowed

That due to the antioxidant mores of seabuckthorn, it may have chemopreventive and
antitumorigenic efficacity. Research has also shown that the ingredients present in the whole
excerpt overload radioprotection by several mechanisms, like free-radical scavenging,
essence chelation, chromatin contraction and hypoxia induction. It has also been reported to
give protection to whole body, colorful apkins, cells and cell organelles against murderous
irradiation. The literature describing the part of Hippophae in forestaliment and control of
cancer is limited, still certain analysis of the given experimental exploration information on
anticancer by Hippophae available at present. The inhibition of Hippophae oil painting on the
cancer cells was n't as effective as the positive drug, for illustration, the cancer inhibition rate
of phosphamide was doubly as much as Hippophae, The possible mechanisms of
antimutagenic action of the Sea buckthorn oil painting, have been bandied. utmost of the
work done in this area has been with laboratory creatures. Reports on the eventuality of a
Hippophae excerpt( an alcohol excerpt, which would substantially contain the flavonoids) to
cover the bone gist from damage due to radiation; this study also showed that the excerpt

might help briskly recovery of bone gist cells.[”

» Use In Cardiovascular Therapy

Anticardiovascular drug is made from hippophae. It reduced cholesterol situations and
enhanced heart performance. By controlling seditious intercessors, the medium of action may
minimise stress on heart muscle. lately, certain straightforward formulae grounded on Sea
buckthorn were created with the thing of treating coronary heart complaint as well as the after
goods of heart attacks and stroke by enhancing rotation of blood and recovering function of
heart. Total flavonoids of Sea Buckthorn were estimated using an immunohistochemical
fashion for their capability to help NF- kappa- B activation caused by stretching dressed
cardiac myocytes. The study set up that using the total flavonoids of the Hippophae factory to
treat hypertension and habitual cardiac insufficiency would be suitable to ameliorate

www.wipr.net | Vol 13, Issue 22,2024. |  1SO 9001:2015 Certified Journal | 258



Kolte et al. World Journal of Pharmaceutical Research

myocardial function by blocking the activation of NF- kappa- B. According to recent
exploration, lipid oxidation damage is one of the primary causes of atherosclerosis, andanti-
oxidation remedy can vastly reduce the development of atherosclerosis and the threat of

coronary heart complaint.!’!

» Use in Skin Health

Seabuckthorn seed oil painting contains a high content of two essential adipose acids, linoleic
acid and linolenic acid, which are precursors of other polyunsaturated adipose acids similar as
arachidonic and eicosapentaenoic acids. The oil painting from the pulp/ peel of seabuckthorn
berries is rich in palmitoleic acid and oleic acid helpful for treating becks and mending
injuries. This adipose acid can also nourish the skin when taken orally in acceptable amounts
of seabuckthorn or its oil painting are consumed,; this is a useful system for treating systemic
skin conditions, similar as atopic dermatitis. Seabuckthorn oil painting is formerly
extensively used alone orin colorful medications topically applied for becks, scalds,

ulcerations and infections.[”]

» Use in Liver conditions

A clinical trial demonstrated that Sea buckthorn excerpts helped homogenize liver enzymes,
serum corrosiveness acids and vulnerable system labels involved in liver inflammation and
degeneration. In addition, Sea buckthorn oil painting protects the liver from damaging goods

of poisonous chemicals, as revealed in laboratory studies.”

» Use in Cosmetics

Numerous kinds of seabuckthorn cosmetics have been developed and tested in hospitals. It's
proved that seabuckthorn beauty cream has positive remedial goods on melanosis, skin
wrinkles, keratoderma, keratosis, senile shrine, xeroderma, facial acne, intermittent
dermatitis, chemical erosion and inchthyosis, as well as dots. Other seabuckthorn excerpts

can ameliorate metabolism and slacken skin development.[”!

Medicines and health products from Sea buckthorn

Colorful forms of drugs and health products grounded on Sea buckthorn are available in
China raw factory accoutrements , similar as clear juice, unstrained juice, concentrated juice,
fruit oil painting, seed oil painting, fruit residual oil painting, raw greasepaint and color
potables including soft drinks ( saccharinity), nutrient result and alcoholic drinks, e.g. wine

and, beer cosmetics similar as skin care cream, hair soap, body embrocation and beauty
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cream drugs, e.g.( acetylsalicylic) Flavonoid Tablets used to treat ischemic cardiopathy and
oil painting- embolus extractum, as well as capsules for treating ulcer and inflammation. The
fruits are also consumed in other countries as colorful products similar as authorities, logjams
and wines. The fruit of Sea buckthorn can be also used to make pies and liquors. The ripe
fruits can be used to make stimulating drinks, the leaves to make tea, and the seeds to make
oil painting. In addition, Sea buckthorn yellow is a food colorant listed under the China

public food cumulative hygiene standard GB 2760- 2011.™**!

CONCLUSION

Sea buckthorn (Hippophaé rhamnoides L.) is a unique factory, considering its chemical
composition and the remedial parcels that rise from its composition. Not for nothing, ocean
buckthorn is extensively distributed and estimated to cover about 3.0 million hectares
worldwide (both wild and cultivated)(also, ocean buckthorn has multiple profitable
advantages, as a raw material for carrying cosmetics and nutraceuticals, but also for
environmental protection. In addition to the different areas of significance of all the element
corridor of the factory, but also of the ocean buckthorn backcountry, as a whole, the most
important sector of use of ocean buckthorn remains the food assiduity, where it is used as a
raw material for carrying functional foods or food supplements, which can be successfully
integrated in factory- grounded diets for consumers who engage in a healthy life or for those
who are interested in precluding or treating diet- related conditions. Fruits are the main
precious element in this regard, but leaves or by- products performing from recycling the
fruits can also be subsidized. The phytochemical and nutritive composition of ocean
buckthorn berries, hence their nutritive value, differs vastly depending on the species, factors
anatomized, climatic and growing conditions, variations between times, degree of

development, storehouse conditions, time of crop, and system of processing and analysis.

Sea buckthorn is a factory that has numerous uses and benefits for humans, creatures, and the
terrain. It contains colorful essential adipose acids, antioxidants, vitamins, and other bioactive
composites that have been shown to have antioxidant, anti-inflammatory,
immunomodulatory, anti cancer, hepatoprotective, neuroprotective, and skin-defensive
goods. Sea buckthorn is also a implicit source of functional foods, salutary supplements, and
cosmeceuticals that can help help and treat colorful habitual conditions. Sea buckthorn is a

promising factory that deserves farther exploration and development.
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