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ABSTRACT: This paper describes oil extraction yield from 3 seabukhthorn seed samples under same conditions involving 

same temperatures, treatment of samples, and solvents (n-hexane).  Extracted oil samples were tested for the extraction yields 

of carotenes. Selenge shelterbelt, Uvs wild berry and Uvs shelterbelt cultivar seed samples contained 10.39, 7.7 and 9.25% 

(w/w) of oil, respectively. References revealed that the oil content from the all three samples are slightly lower when compared 

to study of seed oil (12.67%) of Seabukhthorn grown in Mongolian another province, Zavkhan [1] but oil content of seeds are 

in agreement with those reported by Kallio et al., [2]  and Yang et al., [3]  for the subspecies mongolica and rhamnoides. The 

results indicate that the oils from the seeds have different in carotenoids content. In accordance with the spectrophotometry 

analysis, the total carotenoid content was: 16.25mg/100g in Selenge, 16.61mg/100g in Uvs wild berry seed and 22.54 mg/100g  

for  Uvs shelterbelt cultivar seabuckthorn seed oil samples.  
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1. INTRODUCTION 

Sea buckthorn (Hippophae rhamnoides L.) is a hardy, 
deciduous shrub belonging to the family Elaeagnaceae [4]. 
The natural habitat of sea buckthorn extends widely in China, 
Mongolia, Russia, and most parts of Northern Europe. The 
distribution is from longitude 2–123°E and latitude 27–69°N 
and from 0 to 3300ma.s.l. Sea buckthorn has proven highly 
adaptable to extreme conditions, including temperatures 
ranging from − 43 to 40°C, drought, high altitudes, salinity, 
alkalinity, and inundation [5]. Because of its unique 
nutracuetical and anti soil-erosion property [6], Mongolia has 
put much effort to domesticate seabuckthorn and invested in 
planting sea buckthorn in the 2000s. Hippophae rhamnoides 
bears yellow or orange fruits that have been used for 
centuries in both Europe and Asia for food, therapeutic, and 
pharmaceutical purposes [7]. Seed of seabuckthorn is rich in 
vitamins, carotenoids, flavonoids, proteins, antioxidants, 
amino acids, essential fatty acids, and phytosterols [8]. The 
most valuable component of the berries and seed is in their 
oils. Both seeds and berry pulp have high lipid content, 
including tocopherols, tocotrienols, carotenoids, as well as 
omega-3 and omega-6 fatty acid families [9]. Many different 
carotenoids have been reported in various cultivars of sea 
buckthorn berries [10] including lutein zeaxanthin, 
cryptoxanthin, and beta-carotene [3]. Since carotenoids are 
powerful antioxidants and known to have physiologically 
beneficial effects in reducing the risk of certain cancers and 
in the prevention of age related macular degeneration, the 
potential of sea buckthorn oil as a nutraceutical and 
pharmaceutical ingredient is apparent [11]. Previous 
investigations have shown individual differences in chemical 
composition and content, which may be due to their genetic 
variability, climate and growing conditions, degree of 
ripening when harvested, storage conditions, parts of the 
plant and of the berry which is analyzed as well as the 
analytical methods used [12, 13, 14].  The main aim of this 
study was therefore to determine the oil extraction yield and 
total carotenoids in the soft parts of sea buckthorn seed grown 
in Mongolia.  

2. METHODS 

2.1  Materials 

Berries of Hippophae rhamnoides (H. r. subsp. Mongolica) 
were collected from two different locations of Mongolia, Uvs 
(N 49°38’, E 93

 
°16’, Elevation: 931m) and Selenge (N 

49°43’, E 101°47’, Elevation: 1256m)  province, and stored 
at -20°C. Seeds were separated from frozen berries by 
pressing the juice and seeds were separated. Dried and millet 
seeds are used for oil extraction. All solvents used were of 
analytical grade. Beta-carotene standard purchased from 
Sigma-Aldrich (Swiss).  

 2.2  Extraction of oil 

Powdered sample (5 g) of dried seeds was taken into the 
soxhlet apparatus. Extraction was carried out with n-Hexane 
for 6 hours without interruption by heating around 60 to 
70°C. After the extraction over, solvent was evaporated in the 
rotary evaporator (Heidolf, Germany) with vacuum pump 
(Welch, USA) until no color of solvent remains and finally 
oil was collected in a separate beaker for further analysis.  

2.3  Total amounts of carotenoids determination 

Total amount of carotenoids were determined following the 
modified method by Gao et al. (2000) [15]. Solutions of oil in 
hexane (0.1 g/10 mL) were measured at 450 nm in the 
spectrophotometer (UNICO 7200 Spectrophotometer, 
P.R.China). Quantification of the amounts of carotenoids 
were based on calibration with beta-carotene standard and 
amounts of carotenoids were expressed in mg/100 g of oil. 

 

3. RESULTS AND DISCUSSION 

Seed extracted from Selenge shelterbelt cultivar, Uvs wild 
berry and Uvs shelterbelt cultivar seed samples contained 
10.39, 7.7 and 9.25 percent of oil, respectively. In this 
experiment, n-Hexane was used for oil extraction. The results 
clearly indicate that the recovery of the Seabuckthorn oil 
from these regions especially Uvs wild grown berry seed are 
low when compared to other two samples and other study of  

seed oil of Seabukhthorn grown in Zavkhan province, 
Mongolia [1].  
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Results of lipid content of seeds are in agreement with those 
reported by Kallio et al., [2]  and Yang et al., [3] for the 
subspecies Mongolia and remodels. In accordance with the 
spectrophotometry analysis, the total carotenoid content was: 
16.25 mg/100g in Selenge, 22.54 mg/100g in Uvs Tes and 
16.61 mg/100g  for  Uvs Ulaangom seabuckthorn seed oil 
samples. Our results agree with data from other source of 
literature [16]. The results indicate that the oils from the 
seeds have different in carotenoids content. The seed oil yield 
of Uvs shelterbelt cultivar is relatively low than other two 
sample but total carotenoid content was higher. Total 
seabuckthorn seed carotenoid contents of two samples were 
indicated to be particularly lower if compared to other studies 
[17, 18]. 

However, a thorough investigation must be focused on 
selection of sub species,  agro climatic conditions, harvesting 
time to obtain maximum yield of Seabuckthorn oil and higher 
level of carotenoid. 

 

4. CONCLUSION 

Seed oil in Sea buckthorn (Hippophae rhamnoides L.) of 
Mongolia were analyzed to determine oil content, and 
carotenoid composition. The total carotenoid contents in the 
seabuckthorn seed oil of Uvs wild berry, Uvs shelterbelt 
cultivar and Selenge shelterbelt cultivars were 16.61 
mg/100g, 22.54 mg/100g and 16.61 mg/100g of oil, 
respectively. 

 

4. ACKNOWLEDGEMENT 
This research was supported by The Asian Research Center 
in Mongolia and the Korean Foundation for Advanced 
Studies within the framework of the Project #9 (2015–2016).  
 
5. REFERENCE 
1. Otgonbayar.Ch, B.Matthaus, P.Odonmajig, “Fatty acid, 

Tocopherol and Sterol Composition in Sea buckthorn 
(Hippophae rhamnoides L.) of Mongolia”, Mongolian 
Journal of Chemistry, 12(38): 126-130(2011) 

2. Kallio, H., B. Yang, P. Peippo, R. Tahvonen and R. Pan. 
“Triacylglycerols, glycerophospholipids, tocopherols, 
tocotrienols in berries and seeds of two sspecies 
(ssp.sinensis  and mongolica ) of sea buckthorn 
(Hippophae rhamnoides )”, Journal of Agriculture and 
Food Chemistry, 50(10): 3004-3009 (2002) 

3. Yang BR, Kallio HP, “Fatty acid composition of lipids in 
Sea buckthorn (Hippophae rhamnoides L.) berries of 
different origins”,  Journal of Agriculture and Food 
Chemistry, 49:1939–1943 (2001) 

4. Rousi, A, “The genus Hippophae  L. A taxonomic study” 
Annales Botanici Fennici published by Finnish 
Zoological and Botanical Publishing Board, 8(3): 177– 
227 (1971) 

5. Ruan, C.J., Li, D.Q., 2002. Analysis on the community 
characteristics of Hippophae rhamnoides L. plantation 
and water and nutrition of woodland in Loess Hilly 
Region. J. Appl. Ecol. 13, 1061–1064 (in Chinese). 

6. Thomas S.C.Li, W.R.Schroeder, “Sea Buckthorn 
(Hippophae rhamnoides L.): A Multipurpose Plant”, 
Hort Technology, 6(4): 370-380 (1996) 

7. Bailey L. H. E. Z. Bailey, “Hortus Second: a concise 
dictionary of gardening, general horticulture, and 
cultivated plants in North America”, Macmillan 
Company, New York, New York, USA (1941) 

8. Tom Beveridge, Thomas S. C. Li, B. Dave Oomah, and 
Allen Smith, “Sea Buckthorn Products: Manufacture and 
Composition”, Journal of Agriculture and Food 
Chemistry, 47: 3480-3488 (1999) 

9. Yang, B. and H. Kallio, “Composition and physiological 
effects of sea buckthorn (Hippophaë ) lipids”, Trends in 
Food Science and Technology 13(5):160-167 (2002) 

10. Bekker, N. P, Glushenkova, A. I, “Components of 
certain species of the Elaeagnaceae family” Chemistry of 
Natural Compounds, 37(2): 97–116 (2001) 

11. Li, T.S.C., and Beveridge, T.H.J. (with contributions by 
B.D. Oomah, W.R. Schroeder, and E. Small), “Sea 
Buckthorn (Hippophae rhamnoides  L.): Production and 
Utilization”, NRC Research Press, Ottawa, Ontario, 133 
(2003) 

12. Andersson, S. C., M. E. Olsson, E. Johansson, K. 
Rumpunen, “Carotenoids in Sea Buckthorn (Hippophae 
rhamnoides L.) Berries during Ripening and Use of 
Pheophytin a as a Maturity Marker”, Journal of 
Agriculture and Food Chemistry, 57: 250–258 (2009) 

13. Dalija, S., D. Karklina, I. Gailite, S. Ruisa, I. Krasnova, 
G. Heidemane, “Changes of biochemical compounds in 
seabuckthorn marc during storage”, Foodbalt, 109-113 
(2008) 

14. Deepu, M., T. Parimelazhagan, S. Gomez, Z. Ahmed, 
“Characterization of Seabuckthorn (Hippophae spp.) 
genetic resources in India using morphological 
descriptors”, PGR Newsletter FAOBioversity, 149: 22 – 
26 (2007) 

15. Gao, X. Q, Ohlander, M, Jeppsson, N, Bjork, L, 
Trajkovski, V, “Changes in antioxidant effects and their 
relationship to phytonutrients in fruits of sea buckthorn 
(Hippophae rhamnoides L.) during maturation”, Journal 
of Agriculture and Food Chemistry, 48: 1485–1490 
(2000) 

16. Raluca Maria Parlog, Dan Cristian Vodnar, Francisc 
Vasile Dulf, Loredana Leopold, Carmen Socaciu, 
“HPLC- PDA and UV-VIS Spectrometry Analysis used 
to Fingerprint Sea Buckthorn (Hippophae rhamnoides L.) 
Berries Comparatively with Leaves and Seeds Extracts”, 
Bulletin UASVM Agriculture, 66(2): 409-414 (2009) 

17. Mironov, V. A, “Chemical composition of Hippophae 
rhamnoides of different populations of the USSR”, 
Proceedings of International Symposium on Sea 
Buckthorn (H. rhamnoides L.), Xian, China, Oct 19-23: 
67-70 (1989) 

18. Bernath, J. and D.Foldesi, “Sea buckthorn (Hippophae 
rhamnoides L.): A promising new medicinal and food 
crop”, Journal Herbs.Spices Medicinal Plants, 1:27-35 
(1992)

 


