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Abstract
The objective of this study was to determine the effect of extraction methods on the yield, fucose content and purity of fucoidan that had been isolated from brown seaweed, Sargassum sp. The extraction of fucoidan was carried out based on the factorial design assigned, which involved three different parameters including two types of extraction (acid and alkaline), three different extraction temperatures (45, 65 and 85 °C) and three different extraction time (1, 3 and 5 hours). Results obtained showed that the best extraction parameter that gave the highest yield of fucoidan extract was the alkaline extraction at 65 °C for 3 hours. Alkaline extraction also produced higher purity and better quality of fucoidan compared to the fucoidan extracted by hydrochloric acidic.  
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Abstrak
Objektif kajian adalah untuk mengkaji kesan kaedah-kaedah pengekstrakan terhadap hasil, kandungan fukosa dan ketulenan ekstrak fukoidan yang diperoleh daripada rumpai laut perang, Sargassum sp. Pengekstrakan fukoidan dilakukan berdasarkan reka bentuk eksperimen berfaktor, di mana tiga parameter yang berbeza telah ditetapkan termasuklah dua jenis pengekstrakan (berasid dan beralkali), tiga suhu pengekstrakan (45, 65 dan 85 °C) dan tiga masa pengekstrakan (1, 3 dan 5 jam). Keputusan kajian menunjukkan bahawa kaedah pengekstrakan terbaik yang memberi hasil fukoidan paling tinggi adalah melalui pengekstrakan beralkali pada suhu 65 °C selama 3 jam. Pengekstrakan beralkali juga menghasilkan ekstrak yang lebih tulen dan berkualiti berbanding dengan fukoidan yang diekstrak menggunakan asid hidroklorik.

Kata kunci:  pengekstrakan berasid, pengekstrakan beralkali, fukoidan, kandungan fukosa

References
1. Venugopal, V. (2011). Polysaccharides from Seaweed and Microalgae Marine Polysaccharides Food Applications. Boca Raton, USA: CRC Press. pp. 89-129.
2. Diplock, A. T., Charleux, J. L., Crozier, W. G., Kok, F. J., Rice, E. C., Stahl, W., Roberfroid M. and Vina, R. J. (1998). Functional food science and defense against reactive oxidative species. British Journal of Nutrition, 80: 77-112.
3. Lahaye, M. (1991). Marine algae as sources of fibres: Determination of soluble and insoluble dietary fibre contents in some sea vegetables. Journal of the Science of Food and Agriculture, 54(4): 587-594.
4. Fisal, A., Mohd Rosni, S., Welzan, S., Chye, F. Y. and Patricia, M. (2012). Proximate compositions and total phenolic contents of selected edible seaweeds from Semporna, Sabah, Malaysia. Borneo Science, 31: 74-83.  
5. Wijesinghe, W. A. J. P. and Jeon, Y. J. (2011). Biological activities and potential industrial application of fucose rich sulphated polysaccharides and fucoidans isolated from brown seaweed: A review. Carbohydrate Polymers, 88: 13-20. 
6. Food and Agriculture Organization (2012). FAO yearbook 2010: Fishery and aquaculture statistics. Rome: Food and Agriculture Organization of the United Nations. 
7. Phang, S. M. (1998). Potential products from tropical algae and seaweeds, especially with reference to Malaysia. Malaysian Journal of Science, 29(2): 160-166.
8. Ponce, N. M., Pujol, C. A., Damonte, E. B., Flores, M. L. and Stortz, C. A. (2003). Fucoidans from the brown seaweed Adenocystisutricularis: Extraction methods, antiviral activity and structural studies. Carbohydrate Research, 338: 153-165.
9. Lim, S. J., Wan Aida, W. M., Mohamad Yusof, M., Mamot, S., Jokiman R. and Diah Mazita, M. (2014). Isolation and antioxidant capacity of fucoidan from selected Malaysian seaweeds. Food Hydrocolloids, 42: 280-288.
10. Bilan, M. I., Grachev, A. A., Shashkov, A. S., Kelly, M., Sanderson, C. J. and Nifantiev, N. E. (2010). Further studies on the composition and structure of a fucoidan preparation from the brown alga Saccharinalatissima. Carbohydrate Research, 345: 2038-2047.
11. Rioux, L. E., Turgeon, S. L. and Beaulieu, M. (2007). Characterization of polysaccharides extracted from brown seaweeds. Carbohydrate Polymers, 69: 530-537.
12. Nagumo, T. and Nishino, T. (1996). Fucan sulfates and their anticoagulant activities. Polysaccharides in medical applications. Special edition. Marcel Dekker Publisher, New York. pp. 545-574.
13. Bilan, M. I., Grachev, A. A., Ustuzhanina, N. E., Shashkov, A. S., Kelly, M., Sanderson, C. J., Nifantiev, N. E. and Usov, A. I. (2002). Structure of fucoidan from the brown seaweed Fucus evanescens. Carbohydrate Research, 337: 719-730.
14. Eluvakkal, T., Sivakumar, S. R. and Arunkumar, K. (2010). Fucoidan in some Indian brown seaweed found along the Coast Gulf of Mannar. International Journal of Botany, 6(2): 176-181.
15. Hahn, T., Lang, S., Roland, U. and Kai, M. (2012). Novel procedures for the extraction of fucoidan from brown algae. Process Biochemistry, 47: 1691-1698.
16. Shin, S. Y., Bajpai, V. K., Kim, H. R. and Kang, S.C. (2007). Antibacterial activity of eicosapentaenoic acid (EPA) against food borne and food spoilage microorganisms. LWT- Food Science and Technology, 40(9): 1515-1519.
17. Lee, B., Wei, X. J. and Xu, S. Y. (2004). Structural investigation of a fucoidan containing a fucose free core from the brown seaweed. Carbohydrate Research, 341: 1135-1146.
18. Bilan, M. I., Grachev, A. A., Ustuzhanina, N. E., Shashkov, A. S., Kelly, M., Sanderson, C. J., Nifantiev, N. E. and Usov, A. I. (2004). A highly regular fraction of a fucoidan from the brown seaweed Fucus distichus L. Carbohydrate Research, 339: 511-517.
19. Hellebust, J. A. and Craigie, J. S. (1978). Physiological & biochemical methods: Handbook of plants' phycological methods. Cambridge University Press, London. pp. 382-397.
20. Ale, M. T., Meyer, A. S. and Mikkelsen, J. D. (2013). Fucoidans from brown seaweeds: An update on structures, extraction techniques and use of enzymes as tools for structural elucidation. RSC Advances, 22(3): 8131-8141.
21. Umeda, Y., Kihara, H., Ikai, K. and Kato, I. (2003). Food or beverage additives containing fucoidan and food and beverage containing fucoidan. US Patents: 6573250.
22. Usov, A. I., Smrnova, G. P. and Klochkova, N. G. (2001). Polysaccharides of algae: Polysachharide composition of several brown algae from Kamchatka. Russian Journal of Bioorganic Chemistry, 27(6): 395-399.
23. Wijesinghe, A. P. and Jeon, Y. J. (2011). Effects of fucoidan extraction using different solvents. Carbohydrate Polymers, 88: 13-20. 
24. Verlaque, M., Flagella, M. M. and Soria, A. (2007). Macroalgal survival in ballast water tanks. Marine Pollution Bulletin, 54(9): 1395-1401. 
25. Usov, A. I., Smrnova, G. P. and Klochkova, N. G. (2005). Soluble polysaccharides extraction from different types of algae. Russian Journal of Bioorganic Chemistry, 32(2): 321-333.
26. Chopin, T. and Sawhney, M. (2008). Seaweeds and their maricultures. The Encyclopedia of Ocean Sciences. Elsevier, Oxford, U.K., London.
27. [bookmark: _GoBack]Mak, W. F., Wang, S. K., & Liu, T. (2012). Extraction, Characterization and Antioxidant Activity of Fucoidan from New Zealand Undaria pinnatifida (Harvey) Suringar. Carbohydrate Polymer, 87: 123-131.

Malaysian Journal of Analytical Sciences Vol 22 No 1 (2018): 87


 


-


 


94


 


 


 


 


EFFECT OF EXTRACTION METHODS ON THE YIELD, FUCOSE CONTENT 


AND PURITY OF FUCOIDAN FROM 


Sargassum


 


s


p. 


OBTAINED FROM 


PULAU LANGKAWI, MALAYSIA


 


 


(


Kesan Kaedah Pengekstrakan Fukoidan Terhadap Hasil, Kandungan Fukosa 


d


an 


Ketulenan 


Fukoidan 


d


aripada 


Sargassum


 


s


p. 


d


ari Pulau Langkawi, Malaysia


)


 


 


Bibi Marliana Baba, Wan Aida Wan Mustapha*, Lim Seng Joe


 


 


School of Chemical Sciences & Food Technology, 


 


Faculty of Science and Technology, 


 


Universiti


 


Kebangsaan 


Malaysia, 43600 UKM Bangi, Selangor, Malaysia


 


 


*Corresponding author:


 


 


wanaidawm@ukm.edu.my


 


 


 


Received: 


12 April 2017


; Accepted: 


1 September 2017


 


 


 


Abstract


 


The objective of this study was to determine the effect of extraction methods on the yield, fucose content and purity 


of fucoidan that had been isolated from brown seaweed, 


Sargassum


 


sp. The extraction 


of fucoidan


 


was carried out 


based on the factorial design assigned, which involved three different parameters including two types of extraction 


(acid and alkaline), three different extraction 


temperatures


 


(45


, 65


 


and 85 °C) and three different extraction 


time (1, 


3 and 5 h


ou


rs). 


Results obtained showed that the best extraction parameter that gave the highest yield of fucoidan 


extract was the alkaline extraction at 65 


°C


 


for 3 h


ou


rs. Alkaline extraction also produced higher purity and better 


quality of fuco


idan compared to the fucoidan extracted by hydrochloric acidic.  


 


 


Keywords:


 


 


acidic extraction, alkaline extraction, fucoidan, fucose content


 


 


Abstrak


 


Objektif kajian adalah untuk mengkaji kesan kaedah


-


kaedah pengekstrakan terhadap hasil, kandungan fukosa dan 


ketulenan ekstrak fukoidan yang diperoleh daripada rumpai laut perang, 


Sargassum


 


sp. Pengekstrakan fukoidan 


dilakukan berdasarkan reka bentuk ekspe


rimen 


ber


faktor, di mana tiga parameter yang berbeza telah ditetapkan 


termasuklah dua jenis pengekstrakan (berasid dan beralkali), tiga suhu pengekstrakan (45


, 65


 


dan 85


 


°C) dan tiga 


masa pengekstrakan (1, 3


 


dan 5 jam). Keputusan kajian menunjukkan bahawa 


kaedah pengekstrakan terbaik yang 


memberi hasil fukoidan paling tinggi adalah melalui pengekstrakan beralkali pada suhu 65


 


°C selama 3 jam. 


Pengekstrakan beralkali juga menghasilkan ekstrak yang lebih tulen dan berkualiti berbanding dengan fukoidan 


yang di


ekstrak menggunakan asid hidroklorik.


 


 


Kata kunci: 


 


pengekstrakan berasid, pengekstrakan beralkali, fukoidan, kandungan fukosa


 


 


References


 


1.


 


Venugopal, V. (2011). 


Polysaccharides from Seaweed and Microalgae Marine Polysaccharides Food 


Applications.


 


Boca Raton, USA: CRC Press. 


p


p.


 


89


-


129.


 




Malaysian Journal of Analytical Sciences Vol 22 No 1 (2018): 87   -   94         EFFECT OF EXTRACTION METHODS ON THE YIELD, FUCOSE CONTENT  AND PURITY OF FUCOIDAN FROM  Sargassum   s p.  OBTAINED FROM  PULAU LANGKAWI, MALAYSIA     ( Kesan Kaedah Pengekstrakan Fukoidan Terhadap Hasil, Kandungan Fukosa  d an  Ketulenan  Fukoidan  d aripada  Sargassum   s p.  d ari Pulau Langkawi, Malaysia )     Bibi Marliana Baba, Wan Aida Wan Mustapha*, Lim Seng Joe     School of Chemical Sciences & Food Technology,    Faculty of Science and Technology,    Universiti   Kebangsaan  Malaysia, 43600 UKM Bangi, Selangor, Malaysia     *Corresponding author:     wanaidawm@ukm.edu.my       Received:  12 April 2017 ; Accepted:  1 September 2017       Abstract   The objective of this study was to determine the effect of extraction methods on the yield, fucose content and purity  of fucoidan that had been isolated from brown seaweed,  Sargassum   sp. The extraction  of fucoidan   was carried out  based on the factorial design assigned, which involved three different parameters including two types of extraction  (acid and alkaline), three different extraction  temperatures   (45 , 65   and 85 °C) and three different extraction  time (1,  3 and 5 h ou rs).  Results obtained showed that the best extraction parameter that gave the highest yield of fucoidan  extract was the alkaline extraction at 65  °C   for 3 h ou rs. Alkaline extraction also produced higher purity and better  quality of fuco idan compared to the fucoidan extracted by hydrochloric acidic.       Keywords:     acidic extraction, alkaline extraction, fucoidan, fucose content     Abstrak   Objektif kajian adalah untuk mengkaji kesan kaedah - kaedah pengekstrakan terhadap hasil, kandungan fukosa dan  ketulenan ekstrak fukoidan yang diperoleh daripada rumpai laut perang,  Sargassum   sp. Pengekstrakan fukoidan  dilakukan berdasarkan reka bentuk ekspe rimen  ber faktor, di mana tiga parameter yang berbeza telah ditetapkan  termasuklah dua jenis pengekstrakan (berasid dan beralkali), tiga suhu pengekstrakan (45 , 65   dan 85   °C) dan tiga  masa pengekstrakan (1, 3   dan 5 jam). Keputusan kajian menunjukkan bahawa  kaedah pengekstrakan terbaik yang  memberi hasil fukoidan paling tinggi adalah melalui pengekstrakan beralkali pada suhu 65   °C selama 3 jam.  Pengekstrakan beralkali juga menghasilkan ekstrak yang lebih tulen dan berkualiti berbanding dengan fukoidan  yang di ekstrak menggunakan asid hidroklorik.     Kata kunci:    pengekstrakan berasid, pengekstrakan beralkali, fukoidan, kandungan fukosa     References   1.   Venugopal, V. (2011).  Polysaccharides from Seaweed and Microalgae Marine Polysaccharides Food  Applications.   Boca Raton, USA: CRC Press.  p p.   89 - 129.  

