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Abstract

Lutein is the most abundant xanthophylls in the photosynthetic organisms and its dietary intake is thought to protect

against the development of age-related macular degeneration. Microalgae are predicted to be the major contributors of

lutein in the future and to date, various species of microalgae has been analyzed for its lutein content. This study examined

the lutein content of six chlorophycean microalgae species grown in the laboratory culture under the comparable

environmental condition in which the population doubling time (t(d)) as well as the maximum growth rate (mu(max)) for

each species was evaluated. Using batch culture operation grown under the heteroautotrophic condition, Scenedesmus

dimorphus was observed to accumulate the highest lutein content (60.11 mg/g) with maximal biomass of 0.349 g/L culture.

Based on the observations available, it appears that strains of unicellular microalgae of smaller size have appreciably higher

intrinsic growth rates than algae of the larger size (Chlorella sp. B > Chlorella sp. TLL > Scenedesmus dimorphus >

Scenedesmus obliquus TLL > Desmodesmus sp. TH > Ankistrodesmus sp. TH). (C) All Rights Reserved

Keywords

Author Keywords: Freshwater microalgae; Chlorophycean microalgae; Chlorella; Scenedesmus; Ankistrodesmus;

Desmodesmus; Growth rate; Lutein

KeyWords Plus: TAGETES-ERECTA L.; MACULAR PIGMENT; CELL-SIZE; BIOMASS; FRUITS

Author Information

Reprint Address: Raus, RA (reprint author)

Int Islamic Univ Malaysia, Dept Biotechnol Engn, Kulliyyah Engn, Kuala Lumpur 50728, Malaysia.

Addresses:

[ 1 ] Int Islamic Univ Malaysia, Dept Biotechnol Engn, Kulliyyah Engn, Kuala Lumpur 50728, Malaysia

[ 2 ] Int Islamic Univ Malaysia, Dept Landscape Architecture, Kulliyyah Architecture & Environm Design, Kuala Lumpur

50728, Malaysia

E-mail Addresses: rahaar@iium.edu.my

Funding

Funding Agency
Grant

Number

RACE under the Ministry of Higher Education, Malaysia  14-005-0011 

Biotechnology Engineering Department, Kulliyyah of Engineering, International Islamic University

Malaysia, Gombak 
 

Faculty of Pharmacy, University Teknologi MARA (UiTM) Puncak Alam Campus   

Forest Research Institute Malaysia (FRIM)   

View funding text    

Publisher

UNIV PUTRA MALAYSIA PRESS, SERDANG, SELANGOR, 00000, MALAYSIA

Journal Information

Citation Network

In Web of Science Core Collection

0
Times Cited

Create Citation Alert

22 

Cited References

View Related Records

Use in Web of Science

Web of Science Usage Count

0 0 

Last 180 Days Since 2013

This record is from:

Web of Science Core Collection

- Science Citation Index Expanded 

Suggest a correction

If you would like to improve the quality of

the data in this record, please suggest a

correction.

Web of Science InCites Journal Citation Reports Essential Science Indicators EndNote Publons Kopernio Sign In  Help  English 

Tools  Searches and alerts  Search History Marked List

Look Up Full Text   Add to Marked ListSave to EndNote online 

 1  of  1 

Learn more

Search Search Results

http://apps.webofknowledge.com.ezproxy.um.edu.my/home.do?SID=C1NshmiKzrHabph4HyE
http://apps.webofknowledge.com.ezproxy.um.edu.my/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=C1NshmiKzrHabph4HyE&author_name=Sallehudin,%20NJ&dais_id=29379948&excludeEventConfig=ExcludeIfFromFullRecPage
javascript:sup_focus('addressWOS:000454586900011-1')
http://apps.webofknowledge.com.ezproxy.um.edu.my/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=C1NshmiKzrHabph4HyE&author_name=Raus,%20RA&dais_id=4186381&excludeEventConfig=ExcludeIfFromFullRecPage
javascript:sup_focus('addressWOS:000454586900011-1')
http://apps.webofknowledge.com.ezproxy.um.edu.my/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=C1NshmiKzrHabph4HyE&author_name=Mustapa,%20M&dais_id=10710445&excludeEventConfig=ExcludeIfFromFullRecPage
javascript:sup_focus('addressWOS:000454586900011-1')
http://apps.webofknowledge.com.ezproxy.um.edu.my/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=C1NshmiKzrHabph4HyE&author_name=Othman,%20R&dais_id=1107158&excludeEventConfig=ExcludeIfFromFullRecPage
javascript:sup_focus('addressWOS:000454586900011-2')
http://apps.webofknowledge.com.ezproxy.um.edu.my/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=C1NshmiKzrHabph4HyE&author_name=Mel,%20M&dais_id=865095&excludeEventConfig=ExcludeIfFromFullRecPage
javascript:sup_focus('addressWOS:000454586900011-1')
javascript:;
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=C1NshmiKzrHabph4HyE&field=TS&value=Freshwater+microalgae&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=C1NshmiKzrHabph4HyE&field=TS&value=Chlorophycean+microalgae&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=C1NshmiKzrHabph4HyE&field=TS&value=Chlorella&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=C1NshmiKzrHabph4HyE&field=TS&value=Scenedesmus&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=C1NshmiKzrHabph4HyE&field=TS&value=Ankistrodesmus&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=C1NshmiKzrHabph4HyE&field=TS&value=Desmodesmus&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=C1NshmiKzrHabph4HyE&field=TS&value=Growth+rate&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=C1NshmiKzrHabph4HyE&field=TS&value=Lutein&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=C1NshmiKzrHabph4HyE&field=TS&value=TAGETES-ERECTA+L.&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=C1NshmiKzrHabph4HyE&field=TS&value=MACULAR+PIGMENT&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=C1NshmiKzrHabph4HyE&field=TS&value=CELL-SIZE&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=C1NshmiKzrHabph4HyE&field=TS&value=BIOMASS&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=C1NshmiKzrHabph4HyE&field=TS&value=FRUITS&uncondQuotes=true
javascript:hide_show('reprint_pref_org_exp_link_1', 'inline');hide_show('show_reprint_pref_org_exp_link_1', 'none');hide_show('hide_reprint_pref_org_exp_link_1', 'inline')
javascript:hide_show('research_pref_org_exp_link_1', 'inline');hide_show('show_research_pref_org_exp_link_1', 'none');hide_show('hide_research_pref_org_exp_link_1', 'inline')
javascript:hide_show('research_pref_org_exp_link_2', 'inline');hide_show('show_research_pref_org_exp_link_2', 'none');hide_show('hide_research_pref_org_exp_link_2', 'inline')
mailto:rahaar@iium.edu.my
javascript:hide_show('show_fund_blurb', 'inline');hide_show('show_fund_blurb_link', 'none');hide_show('hide_fund_blurb_link', 'inline')
javascript:csiovl('PCTAdd', '/OutboundService.do?action=go&mode=PCTAdd&product=WOS&SID=C1NshmiKzrHabph4HyE&component=pct&forwardTo=None&qid=10&doc=1&colName=WOS&num_cited=0');
http://apps.webofknowledge.com.ezproxy.um.edu.my/InterService.do?product=WOS&toPID=WOS&action=AllCitationService&isLinks=yes&highlighted_tab=WOS&last_prod=WOS&fromPID=WOS&returnLink=http%3a%2f%2fapps.webofknowledge.com%2ffull_record.do%3fhighlighted_tab%3dWOS%26last_prod%3dWOS%26search_mode%3dGeneralSearch%26qid%3d10%26log_event%3dyes%26product%3dWOS%26SID%3dC1NshmiKzrHabph4HyE%26viewType%3dfullRecord%26doc%3d1%26page%3d1&srcDesc=RET2WOS&srcAlt=Back+to+Web+of+Science&UT=WOS:000454586900011&search_mode=CitedRefList&SID=C1NshmiKzrHabph4HyE&parentProduct=WOS&parentQid=10&parentDoc=1&recid=WOS:000454586900011&PREC_REFCOUNT=22&fromRightPanel=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/InterService.do?product=WOS&toPID=WOS&action=AllCitationService&isLinks=yes&highlighted_tab=WOS&last_prod=WOS&fromPID=WOS&returnLink=http%3a%2f%2fapps.webofknowledge.com%2ffull_record.do%3fhighlighted_tab%3dWOS%26last_prod%3dWOS%26search_mode%3dGeneralSearch%26qid%3d10%26log_event%3dyes%26product%3dWOS%26SID%3dC1NshmiKzrHabph4HyE%26viewType%3dfullRecord%26doc%3d1%26page%3d1&srcDesc=RET2WOS&srcAlt=Back+to+Web+of+Science&UT=WOS:000454586900011&parentProduct=WOS&parentQid=10&search_mode=RelatedRecords&SID=C1NshmiKzrHabph4HyE&parentDoc=1
javascript:;
javascript:;
javascript: void('InCites')
javascript: void('JCR')
javascript: void('ESI')
javascript: void('EndNote')
javascript: void('PUBLONS')
https://kopernio.com/?utm_source=WOS_home&utm_medium=web&utm_campaign=kopernio_wos_product&ref=wos
javascript:void(0);
javascript:void(0)
javascript: void(0)
javascript: void(0)
javascript: void(0)
http://apps.webofknowledge.com.ezproxy.um.edu.my/WOS_CombineSearches_input.do?product=WOS&SID=C1NshmiKzrHabph4HyE&search_mode=CombineSearches
http://apps.webofknowledge.com.ezproxy.um.edu.my/ViewMarkedList.do?action=Search&product=WOS&SID=C1NshmiKzrHabph4HyE&mark_id=UDB&search_mode=MarkedList&colName=WOS&entry_prod=WOS
javascript:void('Links');
javascript: void(0)
javascript: void('Next Page')
http://apps.webofknowledge.com.ezproxy.um.edu.my/WOS_GeneralSearch_input.do?product=WOS&SID=C1NshmiKzrHabph4HyE&search_mode=GeneralSearch
http://apps.webofknowledge.com.ezproxy.um.edu.my/summary.do?product=WOS&search_mode=GeneralSearch&qid=10&SID=C1NshmiKzrHabph4HyE&page=


2/20/2019 Web of Science [v.5.32] - Web of Science Core Collection Full Record

http://apps.webofknowledge.com.ezproxy.um.edu.my/full_record.do?product=WOS&search_mode=GeneralSearch&qid=10&SID=C1NshmiKzrHabph4… 2/4

(from Web of Science Core Collection)

Impact Factor: Journal Citation Reports

Categories / Classification

Research Areas: Food Science & Technology

Web of Science Categories: Food Science & Technology

See more data fields

  1  of  1 

Cited References: 22

Showing 22 of 22 View All in Cited References page

ALGAL CELL-SIZE AND THE MAXIMUM DENSITY AND BIOMASS OF PHYTOPLANKTON

By: AGUSTI, S; DUARTE, CM; KALFF, J

LIMNOLOGY AND OCEANOGRAPHY  Volume: 32   Issue: 4   Pages: 983-986   Published: JUL 1987

Times Cited: 46  

Differentiation between lutein monoester regioisomers and detection of lutein diesters from marigold flowers (Tagetes erecta L.)

and several fruits by liquid chromatography-mass Spectrometry

By: Breithaupt, DE; Wirt, U; Bamedi, A

JOURNAL OF AGRICULTURAL AND FOOD CHEMISTRY  Volume: 50   Issue: 1   Pages: 66-70   Published: JAN 2 2002

Times Cited: 101  

Recovery of Lutein from Microalgae Biomass: Development of a Process for Scenedesmus almeriensis Biomass

By: Ceron, M. Carmen; Campos, Inmaculada; Sanchez, Juan F.; et al.

JOURNAL OF AGRICULTURAL AND FOOD CHEMISTRY  Volume: 56   Issue: 24   Pages: 11761-11766   Published: DEC 24 2008

Times Cited: 59  

Characterization, extraction and purification of lutein produced by an indigenous microalga Scenedesmus obliquus CNW-N

By: Chan, Ming-Chang; Ho, Shih-Hsin; Lee, Duu-Jong; et al.

BIOCHEMICAL ENGINEERING JOURNAL  Volume: 78   Special Issue: SI   Pages: 24-31   Published: SEP 15 2013

Times Cited: 33  

CAROTINOID COMPOSITIONS OF FIVE MICROALGA SPECIES

By: Chue, K. T.; Ten, L. N.; Oh, Y. K.; et al.

CHEMISTRY OF NATURAL COMPOUNDS  Volume: 48   Issue: 1   Pages: 141-142   Published: MAR 2012

Times Cited: 9  

Enhancement of Lutein Production in Chlorella sorokiniana (Chorophyta) by Improvement of Culture Conditions and Random

Mutagenesis

By: Cordero, Baldo F.; Obraztsova, Irina; Couso, Inmaculada; et al.

MARINE DRUGS  Volume: 9   Issue: 9   Pages: 1607-1624   Published: SEP 2011

Times Cited: 62  

Lutein is needed for efficient chlorophyll triplet quenching in the major LHCII antenna complex of higher plants and effective

photoprotection in vivo under strong light

By: Dall'Osto, Luca; Lico, Chiara; Alric, Jean; et al.

BMC PLANT BIOLOGY  Volume: 6     Article Number: 32   Published: DEC 27 2006

Times Cited: 120  

Accumulation of astaxanthin and lutein in Chlorella zofingiensis (Chlorophyta)

By: Del Campo, JA; Rodriguez, H; Moreno, J; et al.

APPLIED MICROBIOLOGY AND BIOTECHNOLOGY  Volume: 64   Issue: 6   Pages: 848-854   Published: JUN 2004

Times Cited: 133  

Phytochemicals and antioxidant activity of different fruit fractions (peel, pulp, aril and seed) of Thai gac (Momordica

cochinchinensis Spreng)

By: Kubola, Jittawan; Siriamornpun, Sirithon

FOOD CHEMISTRY  Volume: 127   Issue: 3   Pages: 1138-1145   Published: AUG 1 2011

Times Cited: 78  

A one year study of the macular pigment: The effect of 140 days of a lutein supplement

By: Landrum, JT; Bone, RA; Joa, H; et al.

EXPERIMENTAL EYE RESEARCH  Volume: 65   Issue: 1   Pages: 57-62   Published: JUL 1997

Times Cited: 311  

Photosynthesis and respiration in marine phytoplankton: Relationship with cell size, taxonomic affiliation, and growth phase Times Cited: 27  

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

javascript:;
javascript: void(0)
javascript: void('Next Page')
http://apps.webofknowledge.com.ezproxy.um.edu.my/summary.do?product=WOS&parentProduct=WOS&search_mode=CitedRefList&parentQid=10&parentDoc=1&qid=11&SID=C1NshmiKzrHabph4HyE&colName=WOS&page=1
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=C1NshmiKzrHabph4HyE&search_mode=CitedFullRecord&isickref=WOS:A1987K372000020
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=C1NshmiKzrHabph4HyE&search_mode=CitingArticles&parentProduct=WOS&parentQid=11&parentDoc=1&REFID=14812570&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=C1NshmiKzrHabph4HyE&search_mode=CitedFullRecord&isickref=WOS:000173078600011
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=C1NshmiKzrHabph4HyE&search_mode=CitingArticles&parentProduct=WOS&parentQid=11&parentDoc=2&REFID=27717303&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=C1NshmiKzrHabph4HyE&search_mode=CitedFullRecord&isickref=WOS:000261802400030
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=C1NshmiKzrHabph4HyE&search_mode=CitingArticles&parentProduct=WOS&parentQid=11&parentDoc=3&REFID=261362791&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=C1NshmiKzrHabph4HyE&search_mode=CitedFullRecord&isickref=WOS:000324352500005
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=C1NshmiKzrHabph4HyE&search_mode=CitingArticles&parentProduct=WOS&parentQid=11&parentDoc=4&REFID=458119091&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=C1NshmiKzrHabph4HyE&search_mode=CitedFullRecord&isickref=WOS:000302243100038
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=C1NshmiKzrHabph4HyE&search_mode=CitingArticles&parentProduct=WOS&parentQid=11&parentDoc=5&REFID=430451953&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=C1NshmiKzrHabph4HyE&search_mode=CitedFullRecord&isickref=WOS:000298927500012
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=C1NshmiKzrHabph4HyE&search_mode=CitingArticles&parentProduct=WOS&parentQid=11&parentDoc=6&REFID=425323782&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=C1NshmiKzrHabph4HyE&search_mode=CitedFullRecord&isickref=WOS:000245253800001
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=C1NshmiKzrHabph4HyE&search_mode=CitingArticles&parentProduct=WOS&parentQid=11&parentDoc=7&REFID=79662911&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=C1NshmiKzrHabph4HyE&search_mode=CitedFullRecord&isickref=WOS:000221673300014
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=C1NshmiKzrHabph4HyE&search_mode=CitingArticles&parentProduct=WOS&parentQid=11&parentDoc=8&REFID=46715267&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=C1NshmiKzrHabph4HyE&search_mode=CitedFullRecord&isickref=WOS:000289046300032
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=C1NshmiKzrHabph4HyE&search_mode=CitingArticles&parentProduct=WOS&parentQid=11&parentDoc=9&REFID=410519647&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=C1NshmiKzrHabph4HyE&search_mode=CitedFullRecord&isickref=WOS:A1997XL81500008
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=C1NshmiKzrHabph4HyE&search_mode=CitingArticles&parentProduct=WOS&parentQid=11&parentDoc=10&REFID=6830869&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=C1NshmiKzrHabph4HyE&search_mode=CitedFullRecord&isickref=WOS:000337868700019
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=C1NshmiKzrHabph4HyE&search_mode=CitingArticles&parentProduct=WOS&parentQid=11&parentDoc=11&REFID=472526006&excludeEventConfig=ExcludeIfFromNonInterProduct

