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ABSTRACT

This study assessed and compared Physicochemical activity of Hippophae rhamnoides (HR) The details
about the procurement of plant material, SBT seed oil extraction, characterization of SBT seed oil,
physicochemical characteristics, and preparation of the sample have been reported in our previous
study.Seeds (HR and HS) were washed, air dried, crushed and extracted in petroleum ether (40-60 oC) for
7 days using a soxhlet apparatus. Petroleum ether was evaporated from the extract and the oil was filtered
to clarity. The oil was stored at room temperature in amber coloured airtight bottle. To avoid oxidation, the
oil was purged with nitrogen and was filled to the brim of the bottle so that there was no headspace.The HR
seed oil were found to have non-significant changes in acid, iodine, saponification, and peroxide value
through a period of 18 months The values of the aforementioned parameters were obtained at the baseline
(immediately after extraction of oil; Day 1) and were compared with the standard values (AOCS) for each
parameter. The baseline values were compared further with the values obtained at subsequent time-
periods. Further, both the samples were kept at room temperature for 1 month and physicochemical
properties were evaluated weekly. There was no significant difference between physicochemical values on
day 1 and Day 28. These findings further support the physicochemical stability of the oil samples at room
temperature for 1 month. Data was analysed using one way ANOVA.
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1. INTRODUCTION

The seven species and eleven subspecies of the genus Hippophae, family Elaeagnaceae, are called
seabuckthorn. Hippophae rhamnoides is geographically the most widely distributed species. Seabuckthorn,
herein being referred as SBT, Hippophae rhamnoides L and Hippophae salicifolia D. Don, is one of the
most promising species among the therapeutic plants with a history of varied and multidimensional uses.
SBT has been used in Eastern traditional medicine for centuries. In the Chinese Pharmacopeia,sea
buckthorn berries are endorsed for helping in relieving cough and for promoting digestion and blood

circulation .
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In India, SBT grows in the high altitudes of Himalayan region, where temperature touches as low as -30°C
during peak winters with annual precipitation up to only 9 cm. Indian Himalayan region is the second
largest habitat of SBT. Ladakh is one of the natural habitats of SBT in India. It has very less vegetation and
low oxygen. People living in this remote area have peculiar problems. They have limited resources to
enhance the revenue from their uneconomical land holdings and industrial production. At the same time,
this region also acts as a treasure house of number of medicinal, aromatic and fruit plants like SBT that can
sustain a number of industries . SBT has been exploited as fuel, fodder, medicine, and fruits by the people
living in Himalayan region and has huge therapeutic and nutritional potential. Many of its products have
been commercialized largely in some parts of the world. Inspite of all such things, China is the only
country in the world that is utilizing the full potential of SBT in food, medicinal and cosmetic products. In
China, SBT industry is estimated to be worth more than INR 3,000 Crores. There are more than 200
products in the global market based on this single plant. However, in India it was not known commercially
untill the year 2001 i.e. the emergence of Leh Berry on the national scene. Arachidonic acid (AA) (20:4
n-6) is one of the most influential poly unsaturated fatty acids (PUFAS) in positively modulating the
inflammatoryprocess.[1] Dietary long- chain n- 3 PUFAs can decrease tissue AA levels and eicosanoid
production, both in vitro and in vivo. This decrease results in alteration of plasma phospholipid fatty acid
composition. In addition, n- 3 PUFAs increase competition for cyclooxygenase (COX) and lipoxygenase
(LOX) enzymes, thereby decreasing pro- inflammatory prostaglandins (PGs) and leukotrienes (LTs),
which subsequently can result in anti- inflammatory activity.[2] Treatment of inflammation includes
extensive use of nonsteroidal anti- inflammatory drugs (NSAIDs).However, their use makes the patients
more vulnerable to gastrointestinal and liver toxicities.[3,4] Therefore, herbal anti- inflammatory
treatments having alternative mechanisms are preferred as substitutes to NSAIDs. Seabuckthorn (SBT) is a
parasol term used for most of the plant species of genus Hippophae, family Elaeagnaceae. Two of the most
prominent Indian species of this plant are Hippophae rhamnoides (HR) and Hippophae salicifolia (HS),
henceforth collectively referred to as SBT.[5] Previous studies have revealed the presence of considerable
amount of n- 3 and n- 6 fatty acids, namely, alpha linolenic acid (ALA),linoleic acid (LA), and oleic acid
(OA) in HR and HS seed oil which are precursors of other PUFASs such as AA and eicosapentaenoic acid
(EPA) in SBT seed oil. SBT prevents soil erosion and reduces the surface run-off. SBT has a very strong
and deep tap root system. SBT is used for flood protection on riverbanks or checking the streams,
wasteland development and control of soil erosion through wind and water. SBT roots contain nodules that
are produced by symbiotic mycorrhiza fungus —Frankia, which help in nitrogen fixation and improvement
in soil fertility.
2. MATERIALS AND METHODS
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The details about the procurement of plant material, SBT seed oil extraction, characterization of SBT seed
oil, physicochemical characteristics, and preparation of the sample have been reported in our previous
study.[8] National Botanical Research Institute, Lucknow, via letter number NBRI/CIF/694/2021 and
NBRI/CIF/928/2021, authenticated the HR and HS seeds, respectively, and seed oil was extracted using
Soxhlet apparatus by slightly modifying the method of Cenkowski et al.[9] To characterize the HR seed
oil, physicochemical and fatty acid profiling was performed. Wistar strain albino rats (142-150 g) were
procured from Central Animal House facility of SHIATS, Allahabad. Animal Ethical Committee
(IAEC/SHIATS/812) endorsed the experimental protocol.

Hippophae rhamnoides from
Leh, Ladakh, India

Specific Gravity Determination Using Pycnometer

(1) Weigh the empty clean and dry pycnometer (PM), W .

(2) Place 1g of a sample in the PM.

(3) Weigh the PM containing the sample, W .

(4) Fill the PM with distilled water and clean the exterior surface of the PM with a

clean, dry cloth. Determine the weight of the PM and contents, W .

(5) Empty the PM and clean it.

Specific gravity = W +W /W +W

lodine Value

Oils are generally regarded as mixture of triglycerides (TGs). TGs comprise of three fatty acids linked to
glycerol by fatty acyl esters. Fatty acids can be grouped into saturated or unsaturated based on the number
of chemical bonds. Saturated fatty acids contain only single bond between the carbon atoms. The double
bonds existing in the naturally occurring unsaturated fats are in the Cis form. Trans fatty acids are
associated with numerous pathological processes. Double bonds can be converted into a single bond by

hydrogenation. Based on the degree of unsaturation, the fatty acids can react with oxygen or halogens to
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form saturated fatty acids. Hence, it is essential to know the extent to which a fatty acid is unsaturated.
lodine value is the number of grams of iodine consumed by 100g of fat. Greater the iodine value, greater is

the degree of unsaturation.

Volume of Sodium thiosulphate used = [Blank- Test] ml

Equivalent Wt.of Iodine x Volume of Na,S,0; used x Normality of Na,S,0; X 100 x 1073

Tocing N e~ Weight of fat sample used for analysis(g)

Equivalent Weight of lodine = 127

Normality of sodium thiosulphate ( NayS,03) = 0.1

Acid Value

Acid value is defined as the “number of mg of KOH required to neutralize the free acid in 1g of fat, fatty
oil or other related substances is determined to evaluate the rancidity of the samples”. It is indicative of
inadequate processing, storage, and hydrolysis of TG. It is calculated using titration against KOH (0.56
g/100 mL) and phenolphthalein as an indicator.

Concentration of titrant (NaOH) could be calculated using below formula:

<P < 1000

CgHeKO, CgHgK Oy

5

C =
NaOH V <« Mw

NaOH CgHsKOy

where C = Molarity of sodium hydroxide titrant (mol/L.)

Yoo = Volume of sodium hydroxide titrant used (mL)
Mw, oKD, = Molecular weight of potassium hydrogen phthalate (204.22 g)

2 KOy = Weight of potassium hydrogen phthalate used (g)
P. .o = Purity of potassium hydrogen phthalate (%)

8*S i

3 VNa(’)H & 561
Acid value =
W
where Vion = Yolume of sodium hydroxide titrant used (mL)
W = Weight of the fatty oil being examined (g)

Saponification Value
Fats are largely known to be a reduced compound. These constitute -COOH with hydrocarbon chains and

could be saturated or unsaturated. The simplest lipid formed fromfatty acids are TGs. TGs have 3 fatty
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acids each in ester linkage with a single glycerol. TGs are non-polar, aqua phobic compounds.
Saponification is the hydrolysis of fats or oils.

The saponification number is the “number of milligrams of KOH required to neutralize the fatty acids
resulting from the complete hydrolysis of 1g of fat”. It is a measure of average molecular weight (or chain
length) of all the fatty acids present. It is done by simple titration with 0.5 N HCI using phenolphthalein as
an indicator. It tells about the mean molecular mass.

Saponification value or number of fat = mg of KOH consumed by 1g of fat.

Weight of KOH = Normality of KOH * Equivalent weight* volume of KOH in liters

Volume of KOH consumed by 1g fat = [Blank — test] ml

Peroxide Value

Peroxide value is an important measure of the extent of oxidation of lipids, fats,

and oils. Oxidation of lipids in food is not required due to non-desirable flavors, toxins,

and loss of fat-soluble vitamins. It is performed by titration with sodium thiosulphate

using starch as an indicator and is indicative of rancidity.

Peroxide value (mEq peroxide/kg sample) = S*N*1000/weight of the sample in g

Where S =ml Na S O (Test-Blank) and N = normality of Na S O

Physicochemical stability studies of the samples at room temperature were also performed.

3. RESULTS & DISCUSSION
This study delineated the effect of HR seed oil on overall Physicochemical cascade with the objective of
providing an insight into the plausible mechanism of action. The results of density, specific
Seed Oil Extraction
Seeds (HR and HS) were washed, air dried, crushed and extracted in petroleum ether (40-60 oC) for 7 days
using a soxhlet apparatus. Petroleum ether was evaporated from the extract and the oil was filtered to
clarity. The oil was stored at room temperature in amber coloured airtight bottle. To avoid oxidation, the oil
was purged with nitrogen and was filled to the brim of the bottle so that there was no headspace.
Stability Studies of the Seabuckthorn Seed Oil across Time-period in
Controlled Environment and at Room Temperature through 28 Days
The HR and HS seed oil were found to have non-significant changes in acid, iodine, saponification, and
peroxide value through a period of 18 months. The values of the aforementioned parameters were obtained
at the baseline (immediately after extraction of oil; Day 1) and were compared with the standard values
(AOCS) for each parameter.
The baseline values were compared further with the values obtained at subsequent time-periods (3, 6, 12,

and 18 months) (Figure 5.3.1 . Further, both the samples were kept at room temperature for 1 month and
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physicochemical properties were evaluated weekly. There was no significant difference between
physicochemical values on day 1 and Day 28. These findings further support the physicochemical stability

of the oil samples at room temperature for 1 month (Figure 5.3.2 . Data was analysed using one way

ANOVA.

Figure 5.3.1 Acid, lodine, Saponification, and Peroxide Value of Hippophae
rhamnoides under Controlled Conditions through 18 Months
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Standard values are taken from Association of Official Agricultural Chemists

Figure 5.3.2 Acid, lodine, Saponification, and Peroxide Value of Hippophae
rhamnoides when stored in Room Temperature for 28 Days
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The findings of the present study may be concluded as under.Findings of Physicochemical study are
helpful in identification of SBT leaves and determination of its quality & purity, stellate trichomes being

the characteristic feature. Phytochemical investigation suggests 75% ethanolic extract of SBT leaves as the

most promising to be developed as a nutraceutical and/ or dietary supplement agent. Animal toxicity

studies indicate that 75% ethanolic extract of SBT leaves is practically non toxic in rats after oral

administration and support the use of SBT leaves in traditional systems of medicine.
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