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Division Chlorophyta

Class Chlorophyceae
Order Volvocales

Family Polyblepharidaceae
Genus Dunaliella

Dunaliella salina ('Dunal’) Teodoresco

8-25 5-15

(Riisgard, 1981)
Chlamydomonas Electron
micrographs Glycocalyx-type
(Obviera,Bisalpultra and Antia,1980; Klut, Bisalpultra and Antia, 1983)
Golgi bodies Mitochondrial ~profiles Chlamydomonas
(Peterfi and Manton, 1968) Chloroplast Pyrenoid
Nucleus 1 1)

Teodoresco(1905)  MF.
Dunal  (1837) L salina {
(Borowitzka andIBorowitzka, 1988a) salina
| (Massyuk, 1973)
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Eye spot (?)
1 micron
Nucleus
Nucleolus
Mitochondria
Vacuole
Carotene
globules
Chloroplast
1 Qunaiieila biiidami (Ben-Amotz and Avron



(Vegetative
reproduction) Motile state (Hamburger, 1908; Labbe, 1923
Lerche, 1937; Bold and Wynne, 1978) (

) Cysts
(Aplanospores) Palmellae (Margulis, Barghoom, Ashendorf, Banerjee, Chase, Francis,
Giovanonni and Stolz, 1980) 1 (Smith, 1933)

(Sexual reproduction) |sogamy (Conjugation) ~ Zygote
Resting state Zygote 32

(Lerche, 1937; Borowitzka, Post and Borowitzka, 1982)

29
(Massyuk, 1973) EL flagellata EL
chordata EL lateralis EL paupera EL tertiolecta , bioculata EL primolecla
, EL salina , minuta , parva , viridis ,
terricola (Borowitzka and Borowitzka, 1988a)
salina 0.2%-35% NaCl (Ben-Amotz and Avron, 1981)
(Predominate) Dead Sea Pink Lake
Great Salt Lake (Ben-Amotz

and Avron, 1990) (Borowitzka, 1981)

50% (Ben-Amotz and Avron, 1990)



pH
p. acidophila
pH 1 D. salina pH 11 (Borowitzka and Borowitzka, 1988a)
pH 9 D. bardawil (= salina) (Anon, 1983)
(D. salina) -39 OC
(Teodoresco, 1906; Massyuk, 1966) 0 C egmann, Ben-Amotz and Avron,
1980) 0°C  40°C (Gibor, 1956; Yunna

1966; Borowitzka, 1981) XL salina

(Ben-Amotz, Lers and Avron, 1988; Ben-Amotz,
Shaish and Avron, 1989; Borowitzka and Borowitzka, 1988a)

(Carotenoids)
2 (Carotene) Polyenes

(Xanthophylls) ~ Polyenes

{ Lutein ~ Zeaxanthin

(Photodynamic destruction)

40 (C-40 unsaturated hydrocarbon)

(Provitamin A) 2

(Isomers) all-Trans betacarotene ~ 9-Cis betacarotene ( ) all-Trans
betacarotene  9-Cis betacarotene



Provitamin A

Provitamin A
(Zarborsky, 1985; Henrikson, 1989)
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2 all-Trans  9-Cis betacarotene



all-Trans betacarotene 9-Cis betacarotene
all-Trans hetacarotene
9-Cis betacarotene hydrophobic solvents

1 ! all-Trans  betacarotene
Dunaliella all-Trans betacarotene 9

Cis betacarotene 11 (Tanticharoen, 1994)
0.3% FL
saling 14% (Ben-Amotz, Katz and Avron, 1982,

Borowitzka, Borowitzka and Moulton, 1984) Qily globules  Interthylakoid
Chloroplast (Ben-Amotz et al., 1988)

(Ben-Amotz et al., 1982, Ben-Amotz and
Avron, 1983; Ben-Amotz et al., 1989; Powtongsook, 1993) 3

Loeblich (1982) IL

salina ( 5-10% NacCl)

(Total carotenoid chlorophyll a+b ratio)

Ben-Amotz and Avron (1983) 0-1 mM EL

bardawil
(Ben-Amotz et al., 1989) n

bardawil
2 (Isomers) (50% all-Trans and 40% 9-Cis) (Ben-

Amotz et al., 1988)
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Powtongsook (1993) IL salina

salina
(98%)
(Biosynthetic pathway)S 4
(1) Mevalonic acid Geranylgeranyl pyrophosphate  (2)
Condensation Phytoene  (3) Phytoene
Lycopene (4) Lycopene Beta-carotene
(Goodwin, 1980; Bauemfeind, 1981)
(Ben-Amotz, Grassel and Avron, 1987; Shaish, Avron and Ben-Amotz,
1990)
3 Dunaliella bardawil (A)

(B) (Ben- Amotz et al., 1988)



(Large-scale)
Chlorella 1950 Spirulina U
Dunaliella
(Extensive culture)
(Intensive culture)
(Liangchen, 1990)
2
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400 D
HD / /
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Powtongsook (1993) D. salina
9.1 20
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1204 | 22

Cordero, Enrico and Erazo (1990)
2 Drag-board ~ Paddle wheel
100 Drag-board (116 / /
) Paddle wheel (1.03 / [ )
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(Ranking by inspection)

(Payback period)

(Net present value method

NPV)
NPV

X 100

NPV
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3 (Benefit cost ratio ~ B\c ratio)

BIC = PV of henefits / PV of cost

sfr

= 12,.41
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- (UNIDO, 1972)

(Investment costs)

(UNIDO, 1972)
(Direct benefits) (Primary benefits)
(Indirect
benefits) (Secondary benefits)

(  2540)



	บทที่ 1 บทนำ

