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INNOVATIVE TECHNOLOGIES FOR OBTAINING STRUCTURED EMULSIONS, BASED ON SEA BUCKTHORN EXTRACT AND TENSIDES 

ABSTRACT. New structured emulsions were obtained by innovative technologies based on sea buckthorn extract (oil) and two surfactants, 
sodium dodecyl sulfate and Tween® 80 mixture: Es – sea buckthorn oil/sodium dodecyl sulfate/water; Et – sea buckthorn oil/Tween® 
80/water; Est – sea buckthorn oil/sodium dodecyl sulfate and Tween® 80 (ratio 1:1)/water, for different concentrations of sea buckthorn 
extract oil, in order to improve surface properties with applications in leather industry. Sea buckthorn extract (oil) has a strong 
antimicrobial and antifungal effect due to its content in: vitamins C and E, phytosterols, fatty acids, antioxidants and amino acids. The order 
of introduction of the components in innovative technologies, the working conditions and especially the choice of the concentration of 
surfactants >CMC, are essential in the solubilization of sea buckthorn oil and in obtaining the structured emulsions. The emulsions were 
characterized by optical microscopy with sea buckthorn oil at 23-50°C. The changes in the aggregation process were observed for each type 
of emulsion, the influence of temperature and the solubilization of sea buckthorn oil. Dynamic light scattering (DLS) for the emulsions 
showed the stability, concentration, particle size, polydispersity, zeta potential. The antimicrobial properties were analyzed by 
microbiological tests. FTIR measurements highlighted the interaction mechanism of surfactants with sea buckthorn oil from the structured 
emulsions. The leather samples were microbiologically tested, and antimicrobial and antifungal effects were observed. The new structured 
emulsions are original due to the successful inclusion of sea buckthorn extract (oil) with high potential for improved surface properties with 
applications in the leather industry. 
KEYWORDS: new structured emulsions, innovative technologies based on sea buckthorn extract and tensides, leathers processed  

 
TEHNOLOGII INOVATOARE PENTRU OBȚINEREA UNOR EMULSII STRUCTURATE PE BAZĂ DE EXTRACT DE CĂTINĂ ȘI TENSIDE  

REZUMAT. S-au obținut noi emulsii structurate prin tehnologii inovatoare bazate pe extract de cătină (ulei) și doi agenți tensioactivi, 
dodecil sulfat de sodiu și amestec Tween® 80: Es – ulei de cătină/dodecil sulfat de sodiu/apă; Et – ulei de cătină/Tween® 80/apă; Est – ulei 
de cătină/dodecil sulfat de sodiu și Tween® 80 (raport 1:1)/apă, pentru diferite concentrații de extract de cătină, în scopul îmbunătățirii 
proprietăților de suprafață cu aplicații în industria de pielărie. Extractul (uleiul) de cătină are un puternic efect antimicrobian și antifungic 
datorită conținutului său în: vitaminele C și E, fitosteroli, acizi grași, antioxidanți și aminoacizi. Ordinea introducerii componentelor în 
tehnologiile inovatoare, condițiile de lucru și mai ales alegerea concentraţiei de surfactanţi >CMC sunt esenţiale în solubilizarea uleiului de 
cătină şi obţinerea emulsiilor structurate. Emulsiile au fost caracterizate prin microscopie optică cu ulei de cătină la 23-50°C. S-au observat 
modificările procesului de agregare pentru fiecare tip de emulsie, influența temperaturii și solubilizarea uleiului de cătină. Dispersia 
dinamică a luminii (DLS) a arătat stabilitatea, concentrația, dimensiunea particulelor, polidispersitatea și potențialul zeta ale emulsiilor. 
Proprietățile antimicrobiene au fost analizate prin teste microbiologice. Măsurătorile FTIR au evidențiat mecanismul de interacțiune al 
agenților tensioactivi cu uleiul de cătină din emulsiile structurate. Probele de piele au fost testate microbiologic și s-au observat efecte 
antimicrobiene și antifungice. Noile emulsii structurate sunt originale datorită includerii cu succes a extractului de cătină (ulei), cu potențial 
ridicat de îmbunătățire a proprietăților de suprafață cu aplicații în industria de pielărie.  
CUVINTE CHEIE: noi emulsii structurate, tehnologii inovatoare bazate pe extract de cătină și tenside, piei prelucrate 
 

TECHNOLOGIES INNOVANTES POUR L’OBTENTION D’ÉMULSIONS STRUCTURÉES À BASE D’EXTRAIT D’ARGOUSIER ET DE TENSIOACTIFS 
RÉSUMÉ. De nouvelles émulsions structurées ont été obtenues par des technologies innovantes à base d’extrait (huile) d’argousier et de 
deux tensioactifs, dodécylsulfate de sodium et mélange Tween® 80 : Es – huile d’argousier/dodécylsulfate de sodium/eau ; Et – huile 
d’argousier/ Tween® 80/eau ; Est – huile d’argousier/dodécylsulfate de sodium et Tween® 80 (rapport 1:1)/eau, pour différentes 
concentrations d’extrait d’argousier, afin d’améliorer les propriétés de surface avec des applications dans l’industrie du cuir. L’extrait 
(huile) d’argousier a un fort effet antimicrobien et antifongique grâce à sa teneur en : vitamines C et E, phytostérols, acides gras, 
antioxydants et acides aminés. L’ordre d’introduction des composants dans les technologies innovantes, les conditions de travail et surtout 
le choix de la concentration en tensioactifs >CMC sont essentiels à la solubilisation de l’huile d’argousier et à l’obtention des émulsions 
structurées. Les émulsions ont été caractérisées par microscopie optique avec de l’huile d’argousier à 23-50°C. Les changements dans le 
processus d’agrégation ont été observés pour chaque type d’émulsion, l’influence de la température et la solubilisation de l’huile 
d’argousier. La diffusion dynamique de la lumière (DLS) a montré la stabilité, la concentration, la taille des particules, la polydispersité et le 
potentiel zêta des émulsions. Les propriétés antimicrobiennes ont été analysées par des tests microbiologiques. Les mesures FTIR ont mis 
en évidence le mécanisme d’interaction des tensioactifs avec l’huile d’argousier dans les émulsions structurées. Les échantillons de cuir ont 
été testés microbiologiquement et des effets antimicrobiens et antifongiques ont été observés. Les nouvelles émulsions structurées sont 
originales en raison de l’inclusion réussie d’extrait (huile) d’argousier avec un potentiel élevé d’amélioration des propriétés de surface avec 
des applications dans l’industrie du cuir.  
MOTS CLÉS : nouvelles émulsions structurées, technologies innovantes à base d’extrait d’argousier et de tensioactifs, traitement des cuirs 
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INTRODUCTION 

This paper presents innovative 
technologies to create new structured 
emulsions, based on sea buckthorn extract (oil) 

and two tensides: sodium dodecyl sulfate 
and/or Tween® 80, in order to improve surface 
properties with applications in leather industry.  

Sea buckthorn (Hippophae) has its origins 
in China, but we can also find it in temperate 
areas of the world: Russia, Mongolia, Finland, 
France [1-4]. Sea buckthorn is a thorny shrub 
with yellow or orange berries, the leaves are 
long lanceolate and can reach a height of 7 m. 
Hippophae rhamnoides has nine subspecies that 
differ based on genetic variations [5-7]. Sea 
buckthorn is also called Siberian pineapple 
because of berries that have a bitter-sour taste 
similar to that of pineapple. Due to the dense 
arrangement of the berries and thorns (Figure 
1), harvesting the berries is cumbersome and is 
done once every two years [8-10]. 

 

 
Figure 1. Sea buckthorn branch with berries [11] 

 

Sea buckthorn is rich in bioactive 
compounds present in fruits, seeds and 
leaves. In sea buckthorn fruits we find a rich 
content of: ascorbic acid, phytosterols, 
carotenoids, flavonoids, polyphenols, caffeic 
acid, ferulic acid [12-24]. Buckthorn berries 
contain: 23% seeds; 7% peel, 69% pulp. Due to 
its nutritional properties and beneficial effect 
on health, sea buckthorn is used in cosmetics, 
medicine, pharmacy and food [25-32].  

Tween 80 [33] is a polyethylene sorbitol 
ester, also known as Polysorbate 80, PEG (80) 
sorbitan monooleate, polyoxyethylenesorbitan 
monooleate. It has been used as emulsifying 
agent for the preparation of stable oil-in-water 
emulsions. Tween is a group of non-volatile 
surfactant derivatives derived from glycerol 
esters. The most important usage of Tween is 
its application as an oil absorber and emulsifier.  

Sodium dodecyl sulfate (SDS), also called 
sodium lauryl sulfate (SLS), having the formula: 
CH3(CH2)11OSO3Na is an anionic tenside used as 
a cleaning and hygiene products [33]. 

In this research the new structured 
emulsions created and leathers processed 
with them were analyzed by FTIR-ATR 
spectroscopy, DLS, optical microscopy and 
microbiological tests. 

EXPERIMENTAL  

Materials and Methods  

In order to obtain new structured 
emulsions the following materials were used: 
sodium dodecyl sulfate and Tween 80 from Sigma-
Aldrich; sea buckthorn oil from “BIOCA” company. 

The experimental techniques used in 
this paper consist in:  

- “MALVERN” zetasizer-nano equipment, 
with measuring range between 0.3 nm-60.0 
microns and zeta potential determination with 
an accuracy of +/-2%; 

- JASCO FTIR-ATR spectrophotometer; 
- optical microscopy with an ELTA 90 

Medical Research S.R.L. equipment. 
A number of three samples of 

emulsions – Es, Et, Est – were prepared in the 
following working conditions: sodium dodecyl 
sulfate or/and Tween 80 at 1:1 ratio, 
temperature=50°C for 30 minutes with sea 
buckthorn extract (oil), Figure 2.  

 

          
     a)                                            b)                  c)                          d) 

Figure 2. Image of new structured emulsions: a) Es – sea buckthorn oil/sodium dodecyl sulfate/water; Et – sea 
buckthorn oil/Tween® 80/water; Est – sea buckthorn oil/sodium dodecyl sulfate and Tween® 80 (ratio 

1:1)/water; b) sea buckthorn oil; c) sodium dodecyl sulfate; d) Tween 80 
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RESULTS AND DISCUSSION 

Obtaining New Structured Emulsions Based 
on Sea Buckthorn Oil and Tensides 

Aqueous emulsions were obtained 
using two tensides, sodium dodecyl sulfate 
and Tween 80, in which sea buckthorn oil was 

introduced. According to novel innovative 
technologies in Figure 3, three types of new 
structured emulsions were made: Es, Et, Est. 

The antimicrobial and antifungal effects 
were improved with the increase in the 
amount of sea buckthorn oil. 

 

     

          a)                             b)  

 

c)  
Figure 3. Innovative technologies for obtaining three types of emulsions with sea buckthorn oil:  
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a) Es; b) Et; c) Est 
The Est emulsion variant with the two 

tensides sodium dodecyl sulfate and Tween 80 
in a 1:1 ratio was selected because it is the 
most stable over time (1 month). The way of 
introducing tensides and sea buckthorn oil in 
obtaining emulsions is very important. The 
surfactant micellar solution is always made in 
water at a concentration above the micellar 
critical concentration – CMC and then the 
vegetable oil is added drop by drop and 
mixed. The chosen temperature is 50°C for a 
good solubilization of the vegetable oil in the 
surfactant micelles. When there are two 
tensides, micellar solutions in water are made 
separately for them, then the two solutions 
are mixed and mixed micelles in water are 
obtained. In the solution of mixed micelles, 
the vegetable oil is introduced drop by drop, 
stirring at the appropriate temperature. In the 
end, the emulsion is obtained with sea 
buckthorn oil solubilized in the mixed 
micelles. The yield of multiple drop formation 
decreases rapidly as the homogenization time 
increases. Structured emulsions are formed 
and the properties derive from the surfactants 
used, as well as the conditions and working 
parameters. This phenomenon is controlled by 
the concentration of: sea buckthorn oil, 
surfactants, temperature, pH=4.  

Mechanism of Sea Buckthorn Oil 
Solubilization in Tenside Micelles 

In this research, the interaction of sea 
buckthorn oil with two tensides, sodium dodecyl 
sulfate and Tween 80, was investigated. A 
mechanism for the solubilization of sea 
buckthorn oil in tenside micelles was proposed, 
Figure 4. The effect of the length of the carbon 

chain on the interaction was analyzed by FTIR-
ATR spectroscopy. The experimental results 
suggested that Tween 80 was most efficient out 
of the two tensides taken for the study. The 
order of stability is given as sea buckthorn oil – 
Tween 80 > sea buckthorn oil – sodium dodecyl 
sulfate. 

 

 
Figure 4. Proposed mechanism for solubilization of 

sea buckthorn oil in tensides: sodium dodecyl 
sulfate or Tween 80 

 

Sea buckthorn oil is hydrophobic and 
gets stuck in the core of the micelles but also 
on the alkyl ends of the hydrophobic chains. 
For Tween 80, the amount of solubilized sea 
buckthorn oil is higher than in the case of 
sodium dodecyl sulfate, due to interaction 
forces.  

Characterization of the Structured Emulsions 
Obtained and the Leathers Processed  

Optical Microscopy Analyses of Structured 
Emulsions 

The optical microscopy images from 
Figure 5 (a-f) show that all three emulsions 
obtained (at room temperature or 50 degrees) 
are structured like: irregular shapes (a, d), 
layer of balls (b, e) or bunches of needles (c, f) 
due to the influence of interaction between 
tensides and sea buckthorn oil.  

 

      
a)                                            b)                                                      c) 
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d)                                                        e)                                                 f) 

Figure 5. Optical microscopy images of emulsions: a) Es at room temperature; b) Et at room temperature; c) Est at 
room temperature; d) Es at T=50oC; e) Et at T=50oC; f) Est at T=50oC 

 

Dynamic Light Scattering (DLS) of Structured 
Emulsions 

The average particle sizes of new 
structured emulsions showed dimensions 

between (10-2075 nm), confirming the 
formation of the complex aggregates, Table 1. 

The three types of emulsions were 
analysed by dynamic light scattering (DLS), 
Table 1. 

 

Table 1: Results of DLS for three emulsions: Es, Et, Est 

Sample Average diameter (nm) % Intensity Zeta Potential (mV) 

Es 21 
15 

307 

10 
70 
20 

-55 

Et 58 
400 

15 
85 

-38 

Est 800 
2075 

29 
71 

-70 

Characterization by FTIR-ATR Spectroscopy of 
Leathers Processed with Emulsions 

The leathers were processed by 
spraying with the three obtained emulsions: 

Es, Et, Est, and were marked Esl, Etl, Estl 
(Figure 6) and then analyzed 
spectrophotometrically by FTIR-ATR.  

 

 
Figure 6. Image of the leathers processed with three structured emulsions: Es, Et, Est, and a control sample 

 
From Figure 7 it can be seen that the 

largest amount of sea buckthorn oil is found in 
the leather treated with the Est emulsion (the 
spectrum intensity is the highest in the entire 

spectral range). The order of the sea 
buckthorn oil on the leather for the three 
emulsions is as follows: Estl>Etl>Esl. 
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Figure 7. Overlay of FTIR-ATR spectra for leathers processed with emulsions: Esl---, Etl---, Estl--- control sample--- 

 
The Est emulsion is also the most stable, 

>1 month. The absorption maximum at the 
wavenumber ~1597 cm−1 is the result of the 
overlap of the CH2 deformation with the 
asymmetric CH3 deformation (the intensity of 
the absorption maximum being proportional 
to the number of CH2 and CH3 groups 
present).  

The range of wavenumbers: 3400–3500 
cm−1 is specific to sea buckthorn oil that has a 
high content of phenolic compounds and 
flavonoids. The absorption maximum at the 
wavenumber 2850 cm−1 represents a weak 

skeletal vibration of isopropyl (R1R2C=CHR3), 
the deformation being out of plane for 
undeformed, weakly strained systems, i.e. for 
cyclohexene derivatives.  

Microbiological Tests of Leathers Processed 
with Emulsions 

The microbiological tests of leathers 
processed with three emulsions against the 
attack of Staphylococcus aureus ATCC 6538 
and Aspergillus niger are presented in Table 2. 

Table 2: Results of microbiological tests of leathers processed with three emulsions: Es, Et, Est 

Sample Result, 
UFC/mL 

R% Log10 

red. 
Sample Result, 

UFC/mL 
R% Log10 

red 

Aspergillus 
niger, 

Inoculum 
concentration 

T0=9.8x103 - - Staphylococcus 
aureus, 

Inoculum 
concentration 

T0=9.3x103 - - 

Esl T24=3.4x10 99.65 2.46 Esl T24=4.2x10 99.55 2.35 
Etl T24=0 100 4 Etl T24=2 99.98 3.67 
Estl T24=2.18x102 97.78 1.44 Estl T24=1.98x102 97.87 1.67 

CONCLUSIONS 

1. The aim of this research was fulfilled 
to develop new emulsions and to study the 
influence of tensides and sea buckthorn oil in 
obtaining structures like: irregular shapes, 
layer of balls or bunches of needles. The 
structures of new emulsions were 
demonstrated by optical microscopy.  

2. The emulsions with particle sizes of 
10-2075 nm were obtained by DLS tests.  

3. The new multiple structured 
emulsions are original due to the successful 

inclusion of sea buckthorn oil, with 
applications in the leather industry. 

4. A mechanism of solubilization of sea 
buckthorn oil in tenside micelles was 
proposed. Sea buckthorn oil is hydrophobic 
and gets stuck in the core of the micelles but 
also on the alkyl ends of the hydrophobic 
chains. For Tween 80, the amount of 
solubilized sea buckthorn oil is higher than in 
the case of sodium dodecyl sulfate, because it 
has a larger hydrophobic chain, for which Van 
der Waals interaction forces are responsible.  

5. The changes in the aggregation 
(structured) process were observed for each 
type of emulsion (Es, Et, Est), the solubilization 
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of sea buckthorn oil by dynamic light 
scattering and optical microscopy.  

6. In the process of finishing the 
leathers by spraying with three types of 
structured emulsions obtained compared to 
an untreated leather, the antifungal and 
antimicrobial properties, as well as the 
softness and appearance of the leathers were 
improved.  

Acknowledgments 

This research was funded by the 
Romanian Ministry of Research, Innovation 
and Digitalization, under the Nucleus Program, 
project 6N/2023, TEX-PEL-CHALLENGE 2026, 
component project PN 23 26 03 02, BIO-
LEATHER and project 4 PFE/2022. 

REFERENCES 

1. Enescu, C.M., Sea-buckthorn: A Species with a 
Variety of Uses, Especially in Land Reclamation, 
Dendrobiology, 2014, 72, 41–46, 
https://doi.org/10.12657/denbio.072.003. 

2. Walczak-Zeidler, K., Feliczak-Guzik, A., Nowak, I., 
Oleje Ro´slinne Stosowane Jako Surowce 
Kosmetyczne-Leksykon, Wydawnictwo Cursiva: 
Kostrzyn, 2012, Poland, ISBN 978836210820. 

3. Kallio, H., Yang, B., Peippo, P., Effects of 
Different Origins and Harvesting Time on 
Vitamin C, Tocopherols, and Tocotrienols in Sea 
Buckthorn (Hippophaë rhamnoides) Berries, J 
Agric Food Chem, 2002, 50, 6136–6142, 
https://doi.org/10.1021/jf020421v. 

4. Yang, B., Kallio, H., Composition and Physiological 
Effects of Sea Buckthorn (Hippophaë) Lipids, 
Trends Food Sci Technol, 2002, 13, 160–167, 
https://doi.org/10.1016/S0924-2244(02)00136-X. 

5. Wang, R., Zong, S.X., Yu, L.F., Lu, P.F., Luo, Y.Q., 
Rhythms of Volatile Release from Female and Male 
Sea Buckthorn Plants and Electrophysiological 
Response of Sea Buckthorn Carpenter Moths, J 
Plant Interact, 2014, 9, 763–774, 
https://doi.org/10.1080/17429145.2014.926569. 

6. Fu, L., Su, H., Li, R., Cui, Y., Harvesting 
Technologies for Sea Buckthorn Fruit, Eng Agric 
Environ Food, 2014, 7, 64–69, 
https://doi.org/10.1016/j.eaef.2013.10.002. 

7. Tian, C., Lei, Y., Shi, S., Nan, P., Chen, J., Zhong, Y., 
Genetic Diversity of Sea Buckthorn (Hippophae 
rhamnoides) Populations in Northeastern and 
Northwestern China as Revealed by ISSR 
Markers, New For, 2004, 27, 229–237, 
https://doi.org/10.1023/B:NEFO.0000022224.5
9436.7a. 

8. Bartish, I., Jeppsson, N., Nybom, H., Swenson, 
U., Phylogeny of Hippophae (Elaeagnaceae) 
Inferred from Parsimony Analysis of Chloroplast 
DNA and Morphology, Syst Bot, 2002, 27, 41–
54. 

9. Korekar, G., Dolkar, P., Singh, H., Srivastava, R.B., 
Stobdan, T., Genotypic and Morphometric 
Effect on Fruit Oil Content in Seventeen Natural 
Population of Seabuckthorn (Hippophae 
rhamnoides L.) from Trans-Himalaya, Natl Acad 
Sci Lett, 2013, 36, 603–607, 
https://doi.org/10.1007/s40009-013-0176-5. 

10. Li, T.S.C., Schroeder, W.R., Sea Buckthorn 
(Hippophae rhamnoides L.): A Multipurpose 
Plant, Horttechnology, 1996, 6, 370–380, 
https://doi.org/10.21273/HORTTECH.6.4.370. 

11. Sea Buckthorn, available online: 
https://www.freepik.com/premium-
photo/ripe-berries-sea-buckthorn-
branch_5174455.htm#page=1&query=hippoph
aerhamnoides&position=19 (accessed on 28 
July 2021). 

12. Yue, X.F., Shang, X., Zhang, Z.J., Zhang, Y.N., 
Phytochemical Composition and Antibacterial 
Activity of the Essential Oils from Different 
Parts of Sea Buckthorn (Hippophae rhamnoides 
L.), J Food Drug Anal, 2017, 25, 327–332, 
https://doi.org/10.1016/j.jfda.2016.10.010. 

13. Ranjith, A., Kumar, K.S., Venugopalan, V.V., 
Arumughan, C., Sawhney, R.C., Singh, V., Fatty 
Acids, Tocols, and Carotenoids in Pulp Oil of Three 
Sea Buckthorn Species (Hippophae rhamnoides, 
H. salicifolia, and H. tibetana) Grown in the Indian 
Himalayas, J Am Oil Chem Soc, 2006, 83, 359–364, 
https://doi.org/10.1007/s11746-006-1213-z. 

14. Vincze, I., Banyaistefanovits, E., Vatai, G., 
Concentration of Sea Buckthorn (Hippophae 
rhamnoides L.) Juice with Membrane Separation, 
Sep Purif Technol, 2007, 57, 455–460, 
https://doi.org/10.1016/j.seppur.2006.06.020. 

15. Sharma, U.K., Sharma, K., Sharma, N., Sharma, A., 
Singh, H.P., Sinha, A.K., Microwave-Assisted 
Efficient Extraction of Different Parts of Hippophae 
rhamnoides for the Comparative Evaluation of 
Antioxidant Activity and Quantification of Its 
Phenolic Constituents by Reverse-Phase High-
Performance Liquid Chromatography (RP-HPLC), J 
Agric Food Chem, 2008, 56, 374–379, 
https://doi.org/10.1021/jf072510j. 

16. Gupta, S.M., Gupta, A.K., Ahmed, Z., 
Antibacterial and Antifungal Activity in Leaf, 
Seed Extract and Seed Oil of Seabuckthorn 
(Hippophae salicifolia D. Don) Plant, J Plant 
Pathol Microbiol, 2011, 2, 1–4.  

17. Chandra, S., Zafar, R., Dwivedi, P., Prita, B., 
Shinde, L.P., Pharmacological and Nutritional 

https://doi.org/10.12657/denbio.072.003
https://doi.org/10.1021/jf020421v
https://doi.org/10.1016/S0924-2244(02)00136-X
https://doi.org/10.1080/17429145.2014.926569
https://doi.org/10.1016/j.eaef.2013.10.002
https://doi.org/10.1023/B:NEFO.0000022224.59436.7a
https://doi.org/10.1023/B:NEFO.0000022224.59436.7a
https://doi.org/10.1007/s40009-013-0176-5
https://www.freepik.com/premium-photo/ripe-berries-sea-buckthorn-branch_5174455.htm#page=1&query=hippophaerhamnoides&position=19
https://www.freepik.com/premium-photo/ripe-berries-sea-buckthorn-branch_5174455.htm#page=1&query=hippophaerhamnoides&position=19
https://www.freepik.com/premium-photo/ripe-berries-sea-buckthorn-branch_5174455.htm#page=1&query=hippophaerhamnoides&position=19
https://www.freepik.com/premium-photo/ripe-berries-sea-buckthorn-branch_5174455.htm#page=1&query=hippophaerhamnoides&position=19
https://doi.org/10.1016/j.jfda.2016.10.010
https://doi.org/10.1007/s11746-006-1213-z
https://doi.org/10.1016/j.seppur.2006.06.020
https://doi.org/10.1021/jf072510j
Dana
Typewriter
309



D. SIMION, C. GAIDĂU, G. PĂUN, D. BERECHET, R. CONSTANTINESCU 

 
Leather and Footwear Journal 23 (2023) 4 

Importance of Sea Buckthorn (Hippophae),  
Pharma Innov, 2018, 7, 258–263.  

18. Zheng, L., Shi, L.K., Zhao, C.W., Jin, Q.Z., Wang, X.G., 
Fatty Acid, Phytochemical, Oxidative Stability and in 
vitro Antioxidant Property of Sea Buckthorn 
(Hippophaë rhamnoides L.) Oils Extracted by 
Supercritical and Subcritical Technologies, LWT 
Food Sci Technol, 2017, 86, 507–513, 
https://doi.org/10.1016/j.lwt.2017.08.042. 

19. Hao, W., He, Z., Zhu, H., Liu, J., Kwek, E., Zhao, Y., 
Ma, K.Y., He, W.-S., Chen, Z.Y., Sea Buckthorn Seed 
Oil Reduces Blood Cholesterol and Modulates Gut 
Microbiota, Food Funct, 2019, 10, 5669–5681, 
https://doi.org/10.1039/C9FO01232J. 

20. Tudor, C., Bohn, T., Iddir, M., Dulf, F.V., Focșan, 
M., Rugină, D.O., Pintea, A., Sea Buckthorn Oil 
as a Valuable Source of Bioaccessible 
Xanthophylls, Nutrients, 2020, 12, 76, 
https://doi.org/10.3390/nu12010076. 

21. Pop, E.A., Diaconeasa, Z.M., Fetea, F., Bunea, 
A., Dulf, F., Pintea, A., Socaciu, C., Carotenoids, 
Tocopherols and Antioxidant Activity of 
Lipophilic Extracts from Sea Buckthorn Berries 
(Hippophae rhamnoides), Apricot Pulp and 
Apricot Kernel (Prunus armeniaca), Bull UASVM 
Food Sci Technol, 2015, 72, 14–21, 
https://doi.org/10.15835/buasvmcn-fst:11425. 

22. Hertog, M.G., Feskens, E.J., Kromhout, D., 
Hertog, M.G., Hollman, P.C., Hertog, M.G., 
Katan, M., Dietary Antioxidant Flavonoids and 
Risk of Coronary Heart Disease: The Zutphen 
Elderly Study, Lancet, 1993, 342, 1007–1011, 
https://doi.org/10.1016/0140-6736(93)92876-U.  

23. Guo, R., Guo, X., Li, T., Fu, X., Liu, R.H., Comparative 
Assessment of Phytochemical Profiles, Antioxidant 
and Antiproliferative Activities of Sea 
Buckthorn (Hippophaë rhamnoides L.) Berries, 
Food Chem, 2017, 221, 997–1003, 
https://doi.org/10.1016/j.foodchem.2016.11.063. 

24. Bittová, M., Krejzová, E., Roblová, V., Kubán, P., 
Kubán, V., Monitoring of HPLC Profiles of 
Selected Polyphenolic Compounds in Sea 
Buckthorn (Hippophaë rhamnoides L.) Plant 
Parts during Annual Growth Cycle and 
Estimation of Their Antioxidant Potential, Cent 
Eur J Chem, 2014, 12, 1152–1161, 
https://doi.org/10.2478/s11532-014-0562-y. 

25. Li, T.S.C., Wang, L.C.H., Physiological 
Components and Health Effects of Ginseng, 
Echinacea and Seabuckthorn, In Mazza, G. 
(ed.), Functional Foods, Biochemical and 
Processing Aspects, Technomic Publishing: 
Lancaster, PA, USA, pp. 329–356, 1998. 

26. Beveridge, T., Li, T.S.C., Oomah, B.D., Smith, A., 
Sea Buckthorn Products: Manufacture and 
Composition, J Agric Food Chem, 1999, 47, 3480–
3488, https://doi.org/10.1021/jf981331m. 

27. Ma, X., Moilanen, J., Laaksonen, O., Yang, W., 
Tenhu, E., Yang, B., Phenolic Compounds and 
Antioxidant Activities of Tea-Type Infusions 
Processed from Sea Buckthorn (Hippophaë 
rhamnoides) Leaves, Food Chem, 2019, 272, 1–11, 
https://doi.org/10.1016/j.foodchem.2018.08.006. 

28. Selvamuthukumaran, M., Khanum, F., 
Processing Seabuckthorn Fruit for Antioxidant 
Rich Jam Development and Shelf Stability 
Assessment, Indian J Tradit Knowl, 2014, 13, 
335–346. 

29. Selvamuthukumaran, M., Khanum, F., Bawa, 
A.S., Development of Sea Buckthorn Mixed Fruit 
Jelly, Int J Food Sci Technol, 2007, 42, 403–410, 
https://doi.org/10.1111/j.1365-
2621.2006.01233.x. 

30. Biswas, A., Bharti, V.K., Acharya, S., Pawar, D.D., 
Singh, S.B., Bharti, V.K., Acharya, S., Pawar, D.D., 
Sea, S.B.S., Sea Buckthorn: New Feed Opportunity 
for Poultry in Cold Arid Ladakh Region of India, 
World’s Poult Sci J, 2010, 66, 707–714, 
https://doi.org/10.1017/S004393391000067X. 

31. Li, T.S.C., Taxonomy, Natural Distribution and 
Botany, In: Sea Buckthorn (Hippophae 
rhamnoides L.): Production and Utilization, NRC 
Research Press: Ottawa, CA, USA, pp. 7–11, 
2003. 

32. Beveridge, T., Harrison, J.E., Drover, J., 
Processing Effects on the Composition of Sea 
Buckthorn Juice from Hippophae rhamnoides L. 
Cv. Indian Summer, J Agric Food Chem, 2002, 50, 
113–116, https://doi.org/10.1021/jf010369n. 

33. Vărăşteanu, D.S., Protein-based Surfactants – 
Obtaining and Uses, PhD Thesis, “Politehnica” 
University of Bucharest, 2014. 

 
 

 
 
© 2023 by the author(s). Published by INCDTP-ICPI, Bucharest, RO. This is an open access article 
distributed under the terms and conditions of the Creative Commons Attribution license 
(http://creativecommons.org/licenses/by/4.0/). 
 

https://doi.org/10.1016/j.lwt.2017.08.042
https://doi.org/10.1039/C9FO01232J
https://doi.org/10.3390/nu12010076
https://doi.org/10.15835/buasvmcn-fst:11425
https://doi.org/10.1016/0140-6736(93)92876-U
https://doi.org/10.1016/j.foodchem.2016.11.063
https://doi.org/10.2478/s11532-014-0562-y
https://doi.org/10.1021/jf981331m
https://doi.org/10.1016/j.foodchem.2018.08.006
https://doi.org/10.1111/j.1365-2621.2006.01233.x
https://doi.org/10.1111/j.1365-2621.2006.01233.x
https://doi.org/10.1017/S004393391000067X
https://doi.org/10.1021/jf010369n
http://creativecommons.org/licenses/by/4.0/
Dana
Typewriter
310




