
Algal Biotechnology


	
	»ÃÐÇÑµÔ (Background) 
	
	
	ÊÒËÃèÒÂÊä»ÃÙÅÔ¹èÒ (Spirulina) à»ç¹áËÅè§â»ÃµÕ¹áÅÐÁÕÊÒÃà¤ÁÕÁÙÅ¤èÒÊÙ§ ¨Ó¾Ç¡¡Ã´ä¢ÁÑ¹¨Óà»ç¹ àªè¹ ¡Ã´ÅÔâ¹ÅÔÍÔ¡ áÅÐ¡Ã´á¡ÁÁÒÅÔâ¹àÅ¹Ô¡ (GLA) ÃÇÁ·Ñé§ÁÕÊÒÃãËéÊÕ·Õèà»ç¹Ã§¤ÇÑµ¶Øã¹¡ÒÃÃÑºáÊ§
¾Ç¡ ¤ÅÍâÃ¿ÔÅÅì·ÕèãËéÊÕà¢ÕÂÇ ä¿â¤ä«ÂÒ¹Ô¹ãËéÊÕ¿éÒ áÅÐá¤âÃ·Õ¹ÍÂ´ì·ÕèãËéÊÕÊéÁá´§ «Öè§ÊÒÁÒÃ¶Ê¡Ñ´ÊÒÃÊÕàËÅèÒ¹Õé¨Ò¡ÊÒËÃèÒÂ Êä»ÃÙÅÔ¹èÒä´é áÅÐÁÕ¡ÒÃ¹Óä»ãªéã¹ÍØµÊÒË¡ÃÃÁÍÒËÒÃ
áÅÐà¤Ã×èÍ§ÊÓÍÒ§ 
	
	
	¡ÅØèÁÇÔ¨ÑÂà·¤â¹âÅÂÕªÕÇÀÒ¾ÊÒËÃèÒÂ (Algal Biotechnology) à»ç¹Ë¹èÇÂ§Ò¹Ë¹Öè§ã¹ R&D Cluster ÁËÒÇÔ·ÂÒÅÑÂà·¤â¹âÅÂÕ¾ÃÐ¨ÍÁà¡ÅéÒ¸¹ºØÃÕ ÁÕ¡ÒÃ´Óà¹Ô¹§Ò¹â´Â·ÕÁÍÒ¨ÒÃÂì¨Ò¡¤³Ð·ÃÑ¾ÂÒ¡ÃªÕÇÀÒ¾áÅÐà·¤â¹âÅÂÕ
ÃèÇÁ¡Ñº¹Ñ¡ÇÔ¨ÑÂ¢Í§Ê¶ÒºÑ¹¾Ñ²¹ÒáÅÐ½Ö¡ÍºÃÁâÃ§§Ò¹µé¹áºº ÁËÒÇÔ·ÂÒÅÑÂà·¤â¹âÅÂÕ¾ÃÐ¨ÍÁà¡ÅéÒ¸¹ºØÃÕ áÅÐ¹Ñ¡ÇÔ¨ÑÂ¨Ò¡Ë¹èÇÂ»¯ÔºÑµÔ¡ÒÃÇÔ¨ÑÂáÅÐ¾Ñ²¹ÒÇÔÈÇ¡ÃÃÁªÕÇà¤ÁÕáÅÐâÃ§§Ò¹µé¹áºº
ÈÙ¹Âì¾Ñ¹¸ØÇÔÈÇ¡ÃÃÁáÅÐà·¤â¹âÅÂÕªÕÇÀÒ¾áËè§ªÒµÔ â´ÂàÃÔèÁ¡ÒÃ´Óà¹Ô¹§Ò¹»ÃÐÁÒ³»Õ ¾.È. 2530 ´éÇÂâ¤Ã§¡ÒÃ
&ldquo;¡ÒÃ¹Ó¹éÓ·Ôé§¨Ò¡âÃ§§Ò¹á»é§ÁÑ¹ÊÓ»ÐËÅÑ§ÁÒà»ç¹áËÅè§ÍÒËÒÃà¾×èÍãªéàÅÕéÂ§ÊÒËÃèÒÂÊä»ÃÙÅÔ¹èÒ&rdquo; «Öè§ä´éÃÑº·Ø¹Ê¹ÑºÊ¹Ø¹¨Ò¡ÈÙ¹Âì¾Ñ¹¸ØÇÔÈÇ¡ÃÃÁáÅÐà·¤â¹âÅÂÕªÕÇÀÒ¾áËè§ªÒµÔ
(BIOTEC) áÅÐä´é´Óà¹Ô¹¡ÒÃÇÔ¨ÑÂ´éÒ¹¡ÒÃà¾ÒÐàÅÕéÂ§ÊÒËÃèÒÂ Êä»ÃÙÅÔ¹èÒ ¡ÒÃ¾Ñ²¹ÒÊÒÂ¾Ñ¹¸Øì
µÅÍ´¨¹·Ó¡ÒÃÇÔ¨ÑÂã¹ÃÐ´ÑºªÕÇâÁàÅ¡ØÅà¡ÕèÂÇ¡Ñº¡ÒÃáÊ´§ÍÍ¡¢Í§ÂÕ¹áÅÐàÍç¹ä«Áì·Õèà¡ÕèÂÇ¢éÍ§¡Ñº¡ÒÃÊÑ§à¤ÃÒÐËìÊÒÃà¤ÁÕÁÙÅ¤èÒÊÙ§ã¹ÊÒËÃèÒÂÊä»ÃÙÅÔ¹èÒ ÍÂèÒ§µèÍà¹×èÍ§ÁÒà»ç¹àÇÅÒ¡ÇèÒ 20 »Õ 
	
	
	ã¹»Õ ¾.È. 2545 ÈÙ¹Âì¾Ñ¹¸ØÇÔÈÇ¡ÃÃÁáÅÐà·¤â¹âÅÂÕáËè§ªÒµÔ ÃèÇÁ¡Ñº¡ÅØèÁÇÔ¨ÑÂà·¤â¹âÅÂÕªÕÇÀÒ¾ÊÒËÃèÒÂ¨Ñ´µÑé§¡ÅØèÁ Spirulina Consortium
â´ÂÁÕà»éÒËÁÒÂà¾×èÍ¼ÅÑ¡´Ñ¹ãËéà¡Ô´¤ÇÒÁÃèÇÁÁ×ÍÃÐËÇèÒ§ÀÒ¤àÍ¡ª¹áÅÐ¡ÅØèÁÇÔ¨ÑÂÏ à¾×èÍãËéà¡Ô´à¤Ã×Í¢èÒÂ ¡ÒÃáÅ¡à»ÅÕèÂ¹¢éÍÁÙÅ·Ò§ÇÔªÒ¡ÒÃ «Öè§¨Ð¹Óä»ÊÙè¡ÒÃãËé¤Ó»ÃÖ¡ÉÒáÅÐ¡ÒÃá¡éä¢»ÑËÒ
à¾×èÍà¾ÔèÁ»ÃÐÊÔ·¸ÔÀÒ¾¡ÒÃ¼ÅÔµ¢Í§ÀÒ¤ÍØµÊÒË¡ÃÃÁ ÃÇÁ¶Ö§¡ÅØèÁÇÔ¨ÑÂÊÒÁÒÃ¶¼ÅÔµ§Ò¹ÇÔ¨ÑÂãËéµÃ§µèÍ¤ÇÒÁµéÍ§¡ÒÃ¢Í§ÀÒ¤ÍØµÊÒË¡ÃÃÁ áÅÐ¾Ñ²¹ÒÊÙè¤ÇÒÁà»ç¹àÅÔÈ·Ò§ÇÔªÒ¡ÒÃ¢Í§¡ÅØèÁÇÔ¨ÑÂ´éÒ¹¹ÕéµèÍä» 
	
	
	 
	
	
	ÇÑµ¶Ø»ÃÐÊ§¤ì 
	
	
		
 - 
		
		¾Ñ²¹Òà·¤¹Ô¤¡ÒÃà¾ÒÐàÅÕéÂ§ áÅÐ¾Ñ²¹ÒÊÒÂ¾Ñ¹¸Øì·ÕèÁÕ¤Ø³¤èÒàªÔ§¾Ò³ÔªÂì 
		
		
		
 - 
		
		ÈÖ¡ÉÒ¡ÒÃÊÑ§à¤ÃÒÐËìÊÒÃà¤ÁÕÁÙÅ¤èÒÊÙ§ã¹ÊÒËÃèÒÂÊä»ÃÙÅÔ¹èÒ 
		
		
		
 - 
		
		ãªéÊÒËÃèÒÂÊä»ÃÙÅÔ¹èÒà»ç¹âÁà´Å¢Í§¾×ª ÊÓËÃÑº¡ÒÃÈÖ¡ÉÒ¡ÒÃµÍºÊ¹Í§µèÍÊÀÒÇÐ¡´´Ñ¹ (stress respond) ·Ñé§¡ÒÃÊÑ§à¤ÃÒÐËìáÊ§áÅÐ¡ÒËÒÂã¨ 
		
		
		
 - 
		
		Êè§àÊÃÔÁãËéà¡Ô´¤ÇÒÁÃèÇÁÁ×ÍÃÐËÇèÒ§ÁËÒÇÔ·ÂÒÅÑÂáÅÐË¹èÇÂ§Ò¹àÍ¡ª¹ÀÒ¤ÍØµÊÒË¡ÃÃÁ·Õèà¡ÕèÂÇ¡Ñºà·¤â¹âÅÂÕªÕÇÀÒ¾ÊÒËÃèÒÂ 
		
		
	
	
	§Ò¹ÇÔ¨ÑÂáÅÐ¾Ñ²¹Ò¢Í§¡ÅØèÁà¹é¹ 3 á¹Ç·Ò§ËÅÑ¡ ´Ñ§¹Õé 
	
	
	1. ¡ÒÃà¾ÒÐàÅÕéÂ§ (Mass Cultivation)

	ÁØè§à¹é¹ãËéä´é¼Å¼ÅÔµáÅÐ»ÃÐâÂª¹ì¨Ò¡¼Å¼ÅÔµÁÒ¡·ÕèÊØ´ ÁÕ§Ò¹ÇÔ¨ÑÂ¶Ö§¼Å¢Í§»Ñ¨¨ÑÂÊÔè§áÇ´ÅéÍÁµèÍ¡ÒÃà¨ÃÔ¢Í§ÊÒËÃèÒÂÊä»ÃÙÅÔ¹èÒ ¡ÒÃ¾Ñ²¹ÒáÅÐ¤Ñ´àÅ×Í¡ÊÒÂ¾Ñ¹¸Øì ¡ÒÃ¾Ñ²¹ÒÊÙµÃÍÒËÒÃ
áÅÐ¡ÒÃÈÖ¡ÉÒ´éÒ¹¡ÒÃ¨ÓÅÍ§·Ò§¤³ÔµÈÒÊµÃì (math model) ¢Í§ÃÐººà¾ÒÐàÅÕéÂ§
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	2. ÊÒÃà¤ÁÕÁÙÅ¤èÒÊÙ§ (High Value Chemicals)

	ÁÕ¡ÒÃ´Óà¹Ô¹§Ò¹ÇÔ¨ÑÂà¾×èÍãËéà¡Ô´Í§¤ì¤ÇÒÁÃÙéà¡ÕèÂÇ¡ÑºÊÒÃà¤ÁÕÁÙÅ¤èÒÊÙ§ã¹ÊÒËÃèÒÂÊä»ÃÙÅÔ¹èÒ â´ÂÈÖ¡ÉÒÇÔ¨ÑÂÊÀÒÇÐ¡ÒÃàÅÕéÂ§ ÍÔ·¸Ô¾Å¢Í§»Ñ¨¨ÑÂáÇ´ÅéÍÁµèÍ¡ÒÃÊÃéÒ§ÊÒÃµèÒ§æ ã¹ÊÒËÃèÒÂ Êä»ÃÙÅÔ¹èÒ ¡ÒÃÊ¡Ñ´ÊÒÃà¤ÁÕÁÙÅ¤èÒÊÙ§
àªè¹ ÅÔ»Ô´ËÃ×Í GLA ä¿â¤ä«ÂÒ¹Ô¹ áÅÐâ¾ÅÕá«¤¤ÒäÃ´ì¨Ò¡ÊÒËÃèÒÂÊä»ÃÙÅÔ¹èÒ ÃÇÁ¶Ö§¡ÒÃÈÖ¡ÉÒ¤Ø³ÊÁºÑµÔ¡ÒÃà»ç¹ÊÒÃÍÍ¡Ä·¸ÔìªÕÇÀÒ¾ (Bioactive compound) ¢Í§ÊÒÃµèÒ§æã¹ÊÒËÃèÒÂ  Êä»ÃÙÅÔ¹èÒ 

	
	
	
	
	 
	
	
	 
	
	
	
	3. ¡ÒÃÈÖ¡ÉÒ´éÒ¹ªÕÇâÁàÅ¡ØÅ (Molecular biology)

	ÁØè§à¹é¹ãËéà¡Ô´¤ÇÒÁÃÙé¤ÇÒÁà¢éÒã¨´éÒ¹ÊÃÕÇÔ·ÂÒ¢Í§ÊÒËÃèÒÂÊä»ÃÙÅÔ¹èÒ ÃÇÁ¶Ö§¡Åä¡¡ÒÃ¤Çº¤ØÁ áÅÐ¡ÒÃÊÑ§à¤ÃÒÐËì¡Ã´ä¢ÁÑ¹¨Óà»ç¹ áÅÐä¿â¤ä«ÂÒ¹Ô¹ â´ÂÁÕ§Ò¹ÇÔ¨ÑÂ´éÒ¹ Transformation
Proteomic Genomic áÅÐ In silico Spirulina modeling 

	
	 
	
	
	
	
	¡ÒÃ¶èÒÂ·Í´à·¤â¹âÅÂÕ  
	
	
		
 - 
		
		à·¤â¹âÅÂÕ¡ÒÃà¾ÒÐàÅÕéÂ§ áÅÐ¡ÒÃÍÍ¡áººÃÐºº 
		
		
		
 - 
		
		¡ÃÐºÇ¹¡ÒÃÊ¡Ñ´ÊÒÃà¤ÁÕÁÙÅ¤èÒÊÙ§¨Ò¡ÊÒËÃèÒÂÊä»ÃÙÅÔ¹èÒ 
		
		
	
	
	

	¡ÒÃºÃÔ¡ÒÃ 
	
	
		
 - 
		
		ãËé¤Ó»ÃÖ¡ÉÒ 
		
		
		
 - 
		
		ºÃÔ¡ÒÃµÃÇ¨ÇÔà¤ÃÒÐËì¤Ø³ÀÒ¾ÊÒËÃèÒÂ 
		
		
		
 - 
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		¨Ñ´½Ö¡ÍºÃÁá¡è¹Ñ¡ÇÔªÒ¡ÒÃ ÀÒ¤àÍ¡ª¹ ÃÇÁ·Ñé§ºØ¤¤Å·ÕèÊ¹ã¨à·¤¹Ô¤ áÅÐËÅÑ¡¡ÒÃ¡ÒÃà¾ÒÐàÅÕéÂ§ 
		
		
	
	
	  
	
	
	ÊÒËÃèÒÂÊä»ÃÙÅÔ¹èÒ (ÍÒÃìâ¸ÃÊä»ÃèÒ) 
	
	
	Ë¹Ñ§Ê×ÍÊÒËÃèÒÂÊä»ÃÙÅÔ¹èÒ (ÍÒÃìâ¸ÃÊä»ÃèÒ) ÁÕà¹×éÍËÒ´éÒ¹¤ÇÒÁÃÙé·ÑèÇä»à¡ÕèÂÇ¡ÑºÊÒËÃèÒÂÊä»ÃÙÅÔ¹èÒ áÅÐä´éÃÇºÃÇÁ¼Å§Ò¹ÇÔ¨ÑÂ·Õèà¡ÕèÂÇ¢éÍ§¡Ñº¡ÒÃ¹ÓÊÒËÃèÒÂ¹Õéä»ãªé»ÃÐâÂª¹ìã¹´éÒ¹àÀÊÑª¡ÃÃÁ
ÍÒËÒÃÊÑµÇì áÅÐÊÔè§áÇ´ÅéÍÁ ÃÇÁ·Ñé§à¡³±ìÁÒµÃ°Ò¹¤ÇÒÁ»ÅÍ´ÀÑÂ¢Í§ÊÒËÃèÒÂÊä»ÃÙÅÔ¹èÒ 

	á»ÅáÅÐàÃÕÂºàÃÕÂ§â´Â ÃÑµ¹Ò ªÑÂ¡ÅéÒËÒ,  ³Ñ°ÂÒÀÃ³ì  ªÔÃÐÊØÇÃÃ³ áÅÐÃÈ.ºØÉÂÒ  ºØ¹¹Ò¤ 

	ISBN 978-974-456-680-5; 51 Ë¹éÒ

	ÃÒ¤Ò 130 ºÒ·

	¡ÒÃÊÑè§«×éÍ  ÃÒÂÅÐàÍÕÂ´

	
	
	
	¼Å§Ò¹ 
	
	
	¡ÒÃ¨´ÊÔ·¸ÔºÑµÃ 
	
	
	ª×èÍ¼Å§Ò¹: ¡ÒÃ¾Ñ²¹Ò¡ÃÐºÇ¹¡ÒÃÊÃéÒ§¡Ã´ä¢ÁÑ¹·ÕèÁÕ¾Ñ¹¸Ð¤ÙèÊÒÁ¾Ñ¹¸Ðã¹âÁàÅ¡ØÅ, gamma-linolenic acid ËÃ×Í GLA áÅÐ alpha-linolenic acid ËÃ×Í ALA â´Â¡ÒÃ¾Ñ²¹ÒÅÓ´Ñº        
¹ÔÇ¤ÅÕâÍä·´ìáÅÐÅÓ´Ñº¡Ã´ÍÐÁÔâ¹¢Í§ÂÕ¹à´ÅµéÒ 6-´ÕáÊ··ÙàÃÊ (delta 6- desaturase) áÅÐÂÕ¹ à´ÅµéÒ 12-´ÕáÊ··ÙàÃÊ (delta 12-desaturase) ¢Í§ä«ÂÒâ¹áº¤·ÕàÃÕÂÊä»ÃÙÅÔ¹èÒ
(Spirulina platensis) ã¹à«ÅÅìÂÕÊµì Saccharomyces cerevisiae 

	¼Ùé»ÃÐ´ÔÉ°ì: ¹Ê. ¾ÕÃ´Ò ¾ÃËÁÁÕà¹µÃ, ¹Ê. ÍÀÔÃ´Õ Ë§Êì·Í§, ¹Ê. ÀÒÇÔ³Õ à¡Ô´Ä·¸Ôì, Ms. Sanjukta Subudhi, ¹Ò§ ÊØÀÒÀÃ³ì ªÕÇÐ¸¹ÃÑ¡Éì

	Â×è¹¨´ã¹»ÃÐà·Èä·Â àÁ×èÍµØÅÒ¤Á 2549 
	
	
	¼Å§Ò¹ÇÔ¨ÑÂ·ÕèµÕ¾ÔÁ¾ìã¹ÇÒÃÊÒÃã¹»ÃÐà·È 
	
	
		
 - 
		
		Chirasuwan, N., Chaiklahan, R., Ruengjitchatchawalya, M., B. Bunnag and Tanticharoen, M. 2007 &ldquo;Anti HSV-1
Activity of Spirulina platensis Polysaccharide&rdquo; Kasetsart J. (Nat. Sci.) 41: 311-318.  
		
		
		
 - 
		
		Prommeenate, P., Kurdrit, P. Sirijuntarut, M. and Hongsthong, A. 2007 &ldquo;Expression of Fatty Acid Desaturase
Enzymes from Cyanobacterium Spirulina platensis in Yeast Saccharomyces cerevisiae&rdquo; Kasetsart J. (Nat. Sci.)
41(1): 130-135.  
		
		
		
 - 
		
		Chaiklahan, R., Khonsarn, N., Chirasuwan, N., Ruengjitchatchawalya, M. Bunnag, B. and Tanticharoen, M. 2007
&ldquo;Response of Spirulina platensis C1 to High Temperature and High Light Intensity&rdquo; Kasetsart J. (Nat. Sci.)
41(1):123-129.  
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 - 
		
		Kunsuk, J., Ruengjitchawalaya, M., Chaiklahan, R.,Hongsthong, A., Bunnag, B. and Tanticharoen, M. 2004 &ldquo;Effect
of berberine on fatty acid composition in plasma and thylakoid membrane in Spirulina sp. Journal of Scientific Research
Chulalongkorn University (Section T), »Õ·Õè 3 ©ºÑº¾ÔàÈÉ 1, 279-286. 
		
		
	
	
	

	¼Å§Ò¹ÇÔ¨ÑÂ·ÕèµÕ¾ÔÁ¾ìã¹ÇÒÃÊÒÃµèÒ§»ÃÐà·È 
	
	
		
 - 
		
		 Subudhi, S., Kurdrid, P., Hongsthong, A., Sirijuntarut, M., Cheevadhanarak, S. and Tanticharoen, M. 2008 "Isolation and
functional characterization of Spirulina D6D gene promoter: Rple of a putative GntR transcription factor in transcriptional
regulation of D6D gene expression" Biochemical and Biophysical Research Communication, 365:643-649. 
		
		
		
 - 
		
		Hongsthong, A., Sirijuntarut, M., Prommeenate, P., Thammathorn, S., Bunnag, B., Cheevadhanarak, S. and
Tanticharoen, M. 2007 &ldquo;Revealing differentially expressed proteins in two morphological forms of Spirulina
platensis by proteomic analysis&rdquo; Molecular Biotechnology, 36: 123-130.  
		
		
		
 - 
		
		Kurdrid, P., Subudhi, S., Cheevadhanarak, S., Tanticharoen, M. and Hongsthong, A. 2007 &ldquo;Effect of two
intermediate electron donors, NADPH and FADH2, on Spirulina delta 6-desaturase co-expressed with two different
immediate electron donors, cytochrome b5 and ferredoxin, in Escherichia coli&rdquo; Mol. Biol. Rep., 34: 261-266. 
		
		
		
 - 
		
		Hongsthong A., Subudhi, S., Sirijuntarut, M., Kurdrid, P. and Cheevadhanarak, S. 2006. Revealing the complementation
of ferredoxin by cytochrome b5 in Spirulina-delta 6-desaturation reaction by N-terminal fusion and coexpression of fungal-
cytochrome b5 domain and Spirulina-delta 6-acyl-lipid desaturase. Appl. Microbiol. Biotechnol. 72:1192-1201.  
		
		
		
 - 
		
		Kurdrit, P., Subudhi, S., Hongsthong, A., Ruengjitchatchawalya, M. and Tanticharoen, M. 2005 &ldquo;Functional
expression of Spirulina -delta 6-desaturase gene in Yeast Saccharomyces cerevisiae&rdquo; Mol. Biol. Reports,
32(4):215-226.  
		
		
		
 - 
		
		Ruengjitchatchawalya, M., Kov?cs, L., Mapaisansup, T., Sallai, A., Gombos, Z., Ponglikitmongkol, M. and Tanticharoen,
M. 2005 &ldquo;Higher plant-like fluorescence induction and thermoluminescence characteristics in cyanobacterium,
Spirulina mutant defective in PQH2 oxidation by cytb6/f complex&rdquo; Journal of Plant Physiology, 162: 1123-1132.  
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 - 
		
		Hongsthong, A., Subudhi, S., Sirijuntarat, M. and Cheevadhanarak, S. 2004 &ldquo;Mutation study of conserved amino
acid residues of Spirulina delta 6-acyl-lipid desaturase showing involvement of histidine 313 in the regioselectivity of the
enzyme. App. Microbiol. Biotechnol.66: 74-84.  
		
		
		
 - 
		
		Hongsthong, A., Paithoonrangsarid, K., Phapugrangkul, P., Deshnium, P., Sirijuntarat, M., Subhudhi, S.,
Cheevadhanarak, S. and Tanticharoen, M. 2004 &ldquo;The expression of three desaturase genes of Spirulina platensis
in Escherichia coli DH5a&ndash;Heterologous expression of Spirulina-desaturase genes, Mol. Biol. Reports. 31: 177-
189.  
		
		
		
 - 
		
		Hongsthong, A., Deshnium, P., Paitoonrangsarid, K., Cheevadhanarak, S. and Tanticharoen, M. 2003.
&ldquo;Differential Responses of Three Acyl-Lipid Desaturases to Immediate Temperature Reduction Occurring in Two
Lipid Membranes of Spirulina platensis Strain C1&rdquo; J. Biosci. Bioeng. 96(6), 519-524.  
		
		
		
 - 
		
		Hongsthong, A., Deshnium, P., Paitoonrangsarid, K., Phapugrangkul, P., Tanticharoen, M. and Cheevadhanarak, S.
&ldquo;Effect of temperature on the desaturase genes translation in Spirulina platensis C1.&rdquo; Journal of Applied
Phycology. . (Proceeding) 
		
		
		
 - 
		
		Ruengjitchatchawalya, M., Chirasuwan, N., Chaiklahan, R., Bunnag, B., Deshnium, P. and Tanticharoen, M. 2002.
&ldquo;Photosynthetic characteristics of a mutant of Spirulina plantensis.&rdquo; Journal of Applied Phycology. 14: 71-
76. 
		
		
		
 - 
		
		Meesapyodsuk, D., Reed, D.W., Cheevadhanarak, S., Deshnium, P. and Covello,P.S. 2001. &ldquo;Probing the
mechanism of a cyanobacterial delta 9 fatty acid desaturase frome Spirulina platensis C1 (Arthrospira sp.
PCC9438)&rdquo; Comparative Biochemistry and Physiology PartB. 129: 831-835.  
		
		
		
 - 
		
		Deshnium, P., Paitoonrangsarid, K., Suphatrakul, A., Meesapyodsuk, D., Tanticharoen, M. and Cheevadhanarak, S.
2000 &ldquo;Temperature-independent and dependent expression of desaturase genes in filamentous cyanobacterium
Spirulina platensis C1 (Arthrospira sp PCC9438).&rdquo; FEMS Micro. Lett.184:207-213.  
		
		
		
 - 
		
		Nomsawai, P., Tandeau. de Marsac, N., Claude Thomas, J., Tanticharoen, M. and Cheevadhanarak, S. 1999
&ldquo;Light regulation of phycobilisome structure and gene expression in Spirulina platensis C1 (Arthrospira sp.
PCC9438)&rdquo; Plant Cell Physioloy.40(12): 1194-1202. 
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 - 
		
		Vonshak, A., Kancharaksa, N., Bunnag, B. and Tanticharoen, M.1996 &ldquo;Role of light and photosynthesis on the
acclimation process of the cyanobacterium Spirulina platensis to salinity stress&rdquo; Journal of Applied Phycology..
8:119-124. 
		
		
		
 - 
		
		Vonshak, A., Chanawongse, L., Bunnag, B. and Tanticharoen, M.1996 &ldquo;Light acclimation and photoinhibition in
three Spirulina platensis (cyanobacteria) isolates&rdquo;. Journal of Applied Phycology. 8:35-40. 
		
		
		
 - 
		
		Vonshak, A., Chanawongse, L., Bunnag, B. and Tanticharoen, M.1995 &ldquo;Physiological characterization of Spirulina
platensis isolates: Response to light and salinity&rdquo; Plant Physiology. 14:161-166. 
		
		
		
 - 
		
		Tanticharoen, M., Reungjichachawali, M., Boonag, B., Vonktaveesuk, P., Vonshak, A. and Cohen, Z. 1994
&ldquo;Optimization of g-linolenic acid (GLA) production in Spirulina platensis&rdquo;. Journal of Applied Phycology.
6:295-300.  
		
		
		
 - 
		
		Chanawongse, L., Lee, Y.K., ., Bunnag, B. and Tanticharoen, M. 1994 &ldquo;Productivity of the cyanobacterium
Spirulina platensis in cultures using sunlight&rdquo; Bioresource Technology. 48:143-148. 
		
		
		
 - 
		
		Cohen, Z, Reungjichachawali, M., Siangdung, W. and Tanticharoen, M. 1993. Production and partial purification of g-
linolenic acid and some pigments from Spirulina platensis. Journal of Applied Phycology. 5:109-115.  
		
		
		
 - 
		
		Cohen, Z, Reungjichachawali, M., Siangdung, W., Tanticharoen, M. and Heimer, Y.M. 1993 &ldquo;Herbicide-resistant
lines of microalgae: growth and fatty acid composition&rdquo; Phytochemistry 34(4): 973-978. 
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