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Wonders of red pigment from Haematococcus algae
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(Goa et al., 2012; Guerin et al., 2003; Kang et al., 2005; Orosa et al., 2005) lng@15LOANUIUSUIINTITUYIRA

aunsanulaluaming Haematocoecus sp.

asipamiususu (Astaxanthin)
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LOERLTUS AU TONARIARINAIMS 1T AIEHUS
Haematococcus sp. laguaanaudu (3,3'-dihy-
droxy-f,R-carotene-4,4-dione) \Jussningduningu
ketocarotenoid %38 secondary carotenoid silandia
flassadefiugruAnanlalafiu (lycopene) daUsznou
Fendunamuiiuaeisaesiusetudeitusse uie
polyene system luianaueaniuguiuidiumisves
AUBU 2 Auvisansnnsiu lneivylensenda (-OH)
i 3, 3 YDIIUUUTUUALVYALAU (=O) s
4,4 Uuﬂmaﬁgqaaﬁ’mﬁumimaqa LOAMULYUTUANINT
Aatuld 3 JULUU fiB WUU enantiomers (35, 3'S uag
3R, 3'R) lagtkuu meso (3R, 3'S) (Lemoine Lkay Schoefs,
2010; Visser et al., 2003) lnglassasnaluianavosied

AILBUBUAIN Haematococcus sp. WAAIFINING 1
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Al 1 lassadnsluianavesueanuausuain
Haematococcus sp.9111 : Lemoine et al. (2010)
ansd Haematococcus sp.

Haematococcus sp. Wuausieuundnaiden 9n
agﬂu Division Chlorophyta, Class Chlorophyceae,
Order Volvocales, Suborder Volvocineae, Family
Chlamydo- monadaceae &g Genus Haematococcus
amhedndluansunfigadiisusanas indeuiivae
wlaniaaan 2 1y Tuslamanasiegnanaisad Ssazuen
ﬁuwﬁmaéﬁwu’%umﬁ@ﬁu (watery jelly) usiazdiidu
1199 vadlelananaduduiumnideslsstunfavadly
Tusverilasnulnduess (pyrenoid) sneaUasm (eye
spot) kazkInAIle (vacuoles) BgUUARBLINAIAR Wi



dlowadnnoyluaniiziliimuizauaziddouduy
aplanospore ViﬁgﬂiwﬂauLLazﬁsuumﬁumuquéﬂma
3.4 WiwengadUni uonaniluslanatadves
aplanospore %Qﬂumﬁqﬁwsmi@q%mﬁL%'amfw

Haematochrome %38 Astaxanthin @ milwanail

annsonulduuteuiiu Ue mues dsziinsne ety
29AUTENOUVDIAINIY Haematococcus sp. @iulngy
Usznaulume ualsituess nsaludiu lusau mslulanse
LATUSEIR FIPN39T 1

M19199 1 aaAUsznaumaell ussng waznsnluliuvesawsie Haematococcus

Composition

% (Dry Matter)

Dry matter
Total ash
Crude protein

Crude fat

N (%)

P (%)

K (%)

Ca (%)

Mg (%)

Na (%)

Cu (mg/kg)
Mn (mg/kg)
Zn (mg/kg)
Fe (mg/kg)

14:0

16:0

18:0

16:1

18:1

16:4 3

18:3 M3 (ALA)
20:5 M3 (EPA)
18:2 06

18:3 M6 (GLA)

Biochemical composition
95.8+ 0.4
8.9+0.2
10.2+0.2
407 %12

Mineral composition
1.64
1.31
0.97
0.25
0.22
5.87
344.0
111.9
232.2
822.7

Main Fatty acids (mg/100g)

154 + 1
5977 £ 12
603 £ 10
1022
11125 £ 51
1160 £ 6
3981 %2
579+6
7844 £ 20
472+8

#i: Batista et al. (2013)
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Tunsinzidiesansne Haematococcus sp. i
anmzwndeuwnraniunnsydula nseiuin
MIAYALTBIENSLOANLYLE NN wazlwadliannge
waowdild IneludieSudumadezidilen (vegetative
cell) anunsaindoudily asumlsfivesdfinuusynaudne
au (utein) 1nds 75-80% wagdan-ualsiiu 10-12%
vauriiduiinsazauasualsfiuessinniuauies ey
anvheleadaziasududuas uazliansandeudls
WHUANTUBAAUBUSY (astaxanthin) 1nnfigauszanmy
80% vosesAUsznauLAlsiLDEsTmINA (Kobayashi et
al,1997; Lorenz wae Cysewski, 2000) #9957 3nuay
SnuwairnsUasuwlameassinednmd 2 uaz 3
miasaummaamLLszm%uLﬁmmﬂmiﬂizﬁuima%ua%gﬁu
wanedade Wi anneiiflulasausazarsemsdana
AdiLaazanngias meanulunsnduwaeaIm
wldwingay 1Wudu (Kang et al,, 2005)

Vegetative Cell

Stage IV X
U

Mature (ﬁﬁdﬂdw )
Cyst \ Haematococcus |
Stage 11T _Stage Il
[Maturation \ i [Encystment]

Immature Cyst

[}
Vegetative Cell Growth

1w 2 2995Taves Haematococeus sp.
741 : Kobayashi et al. (1997)

A9 3 MsiAsuulases Haematococcus sp. dloinnsazau
woamuausy Taef (A) wad Haematococcus sp. luanme
msiaseAulaund (vegetative cell) (B) lwad Haematococcus sp.
Sufinmsavauansueaniusudu uay (C) wad Haematococcus sp.
fifinnsavauveasLoanLTuSy (cyst cell)

#i11 ¢ Sun et al. (1998)

mswaaamnnsusunnasd Haematococcus

aneUIndlien Haematococcus sp. @11130
nanuaanurusudaluaslunquualsiivesdviend

adaa

(secondary carotenoid) 3MN5TTUYVIANANGR LiloLiey
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fUATIniadu Tnga1unsandnuaan ueusuain
@318 Haematococcus sp. 19addie 4% (Olaizola et
al,, 2002; Ranjbaret al., 2008; Vidhyavathi et al., 2008)
NIINARLDANILIUTUIINAINTIY Haematococcus sp.
Tuinen 2 duneu Fuwsnidumsmzdeasadiiie
Windrunugadlagldanngimnyanlunsasaydula
(Green stage) wadaziATymdandudlodngns
a$19ueanuyusy (Red stage) wadazildsuiiu
Auns Bafnainnisnszdulasiueg funaistade
(Kang et al., 2005) Nswanasioanugusuluansy
Haematococcus sp. dntulagridnsdaunseians
wAlsfiueeanfeni doulel R-carotene ketolase (BKT)
W& R-carotenehydroxylase (CRTR-B) iendadlunis
a3 1sueanurusuaindin-ualsiiu Tnoeuleslad
unumdrne Ao woulwsl R-carotene ketolase 1w
Ssufiselumaasudin-ualsiiudulaumugudy
(canthaxanthin) #1uansidalauluy (echinenone)
vdudanals lagarsueantugusuluainsne
Haematococcus sp. WRnTusuitualsituosdniogd
(secondary carotenoid) Fanndi 4 (Grtnewald et al,,
2001; Huang et al., 2006; Vidhyavathi et al., 2008)

Geranylgeranyl pyrophosphate

| [BsY)
Phytoene
| [Pos]
C-carotene
| zos
JCFITISO
Lycopene
ey
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\ f-carotene
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OH
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0 \\\olher xanthophylls
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secondary carotenoid \\

HOG  Astaxanthin induction phase
M

2 4 Secondary carotenoid pathway
WDNINARLDAN LI USUINNAINTIY Haematococcus
7w : Vidhyavathi et al. (2008)
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Parameter

Open system (raceway ponds)

Closed system (Photobioreactor)

Contamination risk
Space required
Water losses

CO2 — losses
Biomass quality

Variability as to cultivation species

Flexibility of production

Reproducibility of production

parameter
Standardization

Weather dependence

Period until net production'is reached

after start or interruptions
Biomass production

Efficiency of treatment process

Extremely high
High
Extremely High
High
Satisfactory

Cultivation possibilities are restricted

to a few algal varieties

Change of production between the

possible varieties nearly impossible

Dependent on exterior condition

Limited scope

Difficult control during rain

Long

Low

Low

Low

Low

Almost none

Almost none

High

High, nearly all microalgal varieties
may be cultivated

Change of production without any

problem

Possible within certain tolerances

Possible

Insignificant, because closed
configurations allow production also

during bad weather

Short

High
High

#2: Pulz (2001)

ANsLeanNTNSUNNAnlAANAMIIY Haematococ-
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A919% 3 HARAUTILOAALTUSUIIN Haematococcus sp. TNy

d10709A gRAIMNIINDIMIT FINIe IR L1 Tudy
(Guerin et al., 2003) waglutagtuiinsudntagimue
Tul@anisAialanmeamisnen 3

Product Company Particulars Website
AstaFactor® Mera Pharmaceuticals Inc., Astaxanthin packaged www.astafactor.com
USA as soft gel; dietary
supplement derived from
Haematococcus
AstaPureTM Algatechnologies Ltd., Dry algal biomass, www.algatech.com

larael
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astaxanthin beadlets and

oleoresin
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Product Company Particulars Website
AstaXin® BioReal, Sweden Dietary supplement www.bioreal.se
AstaCarox® containing Haematococ-

cus- crushed and dried
algae meal
AstaEquus® BioReal, Sweden Feed supplement for www.bioreal.se
horses
AstaREAL® BioReal, Sweden Super critical fluid-oil www.bioreal.se
extract derived from
crushed algae
BioAstin® Cyanotech Corporation, Haematococcus extract www.cyanotech.com
USA — packaged in soft gel,
beadlest; dietary
supplement
Britaxan® Britannia Health Products Astaxanthin complex with www. britannia-health.co.uk
Ltd., UK other carotenoids
packaged as capsule
— dietary supplement
NaturAsta® Jingzhou Natural Astaxan-  Dry algal biomass and www.asta.cn
thin Inc., China astaxanthin soft gel
Naturose® Cyanotech Corporation, Haematococcus algal www.cyanotech.com
USA meal; pigmentation source
for ornamental fish and
animals
Navaasta® BioReal, Sweden Feed supplement or www.bioreal.se
animals
Stazen® Stazen Inc., USA Dietary supplement www.stazen.com
containing Haematococcus
— crushed and dried algae
meal
Zanthin® Valensa International, USA  Haematococcus extract, www.usnutra.com
soft gel, beadlets
1PNA1S1DDD
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