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#1519 1 Nslalselevtiainamsieuuiaidn (0 Benemann, et al., 1987)

Algal Current Reactor
Approx. Approx.® genus or product systemor Current
Products Uses value market type content concept status
Isotopic medicine >$1000/kg™"  small many >5% tubular, commercial
compounds  research indoors
Phycobili- research >5$10000 kg“ small red 1-5% tubular, commercial
proteins food color >$100kg™ small blue—greens indoors commercial
Pharmaceuticals anticancer Unknown unknown blue—greens 0.1-1% tubular, research
antibiotics {very high) “unknown other fermentor
(-Carotene food suppl. >$500 kg ' small Dunaliella 5% linedpond commercial
food color $300kg ' medium Dunaliella
Xanthophylls  chicken feed $200-500kg™' medium greens, 0.5% unlined pond research
diatoms, etc.
Vitamins C&E vitamins C:>$10kg " medium greens <1% fermentor research
E: >50kg medium greens fermentor research
Health foods supplements  $10-20kg™" medium Chlorella, 100% lined pond commercial
to large Spirulina
Polysaccharides viscosifiers $5-10kg ™" medium Forphyridium  50% lined pond  research
gums to large others
Bivalves feeds seed raising $20-100 k?" small diatoms 100% linedpond  commercial
aquaculture $1-10kg~ large Chrysophytes research
Soilinoculum  conditioner, >$100kg ! unknown Chlamydomona 100% indoor commercial
fertilizers unknown N-fixing species lined pond research
Amino acids proline $5-50 kg™’ small Chlorella 10% lined pond  research
arginine $50-100kg™" small blue—greens 10% lined pond  conceptual
asparticacid  $2-6kg™’ large blue—greens 10%
Single cell animal feeds $0.3-0.5kg™" verylarge green algae 100% unlined pond research
protein others
Veg and foods, feeds $0.4-0.6 kg“ very large greens 30% unlined research
marineoils  supplements  $3-30kg~ small diatoms lined pond

2 Market sizes: small, US$1-10 million; medium, US$10-100 million; large, more than US$100 million
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A19197 2 Usunailusiu lustu anslulewmse wazien (esazvasinudnwis) Tuansievunnan
naulaagneu (Bacillariophycea)

ana-yin LUshiu lodiu Astulainsn W n
Phaeodactulum tricornotum 33 6.6 24.0 7.6 1
Phaeodactulum tricornotum 57-59 19-26 10-13 10-17 2
Skeletonema costatum 37 a.7 20.8 39.0 1

11-41 n.d. 49-90 n.d. 3
Coscinodiscus sp. 17 1.8 4.1 57.0 1
Chaetoceros sp. 35 6.9 6.6 28.0 1
Chaetoceros spp. 18-49 n.d. 13-69 n.d. 3
Corethron hystrix 18.5 n.d. 63.3 n.d. 3
Thalassiosira spp 40-52 n.d. 19-40 n.d. 3

‘17@7: 1. Parson et al., 1961; 2. Thomas et al., 1984; 3. Myklestad, 1974.n.d. hiﬁ{l'aaga

amsnenziaruindnidnuenuinizideduie sl jiAniseglunguveslnosnau &9
Uszneumeailafinss@induunasinouiivassasslumiall waravsnesuindniiondueguinfu
A aAa & ] Y a I3 | . . . N &
wIeisenInduwamienthauruiaén Wy Navicula wazana Nitzschia Mldlunsimizidesgn
4 & 1% a a ] & ao ) [ L3 = [ o o - A
woalnge Tusnuilnmneamiesuaanias@induswasineuinduidinnszuaiimioanin
wafiwluunaadn ludugaavnssuaunsaldamsevuiadnuissdaiiondniiulasie Tng
Usunauveslusiuonaduudslang 4-28 % vosuilnliig uadan1zwindouizanoananlviiv
Ve - o v I3 ! ¢ A da a o ‘:1' =
azaulang 90 % vestwinug lmazmauL‘LJurwanLL‘waﬂﬂmauwwmﬂimmlwuazammm/lqmm 39
%vestminuitg mnanusandnlidudiwuanniensasnsadnlundainduliuazlutagduniinng
Tausevunlvananlulediwanie uenanilesrusynevensaluduluamsevuiadndainang
vannvianege uazUsinaveansaluiuusazyiainsduiusnusiauazaneiugvesamingiig aa
winlganusunavesnsaluiululaezneuruenmng o (M1519% 3)

d' 13 U U L4 go/ v L4 14
MTNA 3 psAUTENaUTRINIAlusiulTEIANeNg 9 (Fesazvesiminuiausiaainan) Tu
Tnoznoustinga 9

ana-viln nsaluiudud  nealuiubiududaden  nanlufuliiBududedou
(saturated fatty (monounsaturated (polyunsaturated fian
acids, SAF) fatty acids, MUFA) fatty acids, PUFA)
Thalassiosira sp. 24.55 32.15 33.8 Y Patoomyot
16:0 16:1n-7 20:5n-3 etal.,
Nitzschia cf. ovalis 16.37 18.04 46.0 ; 2005
16:0 16:1n-7 20:5n-3 )
Nitzschia spp. 31.1-47.9 25.6-45.1 10.0-22.3 A Correa-
Navicula incerta 28.1 40.3 21.0 X Reyes et
Amphora paludosa 29.4 31.4 28.0 al., 2009
var hyalina J
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AN91971 4 aneiuguesamevaanuenlalulasainis wazthumnziies (Geya o Tuil 30
fugney 2557)

o o o a a < o %u‘ﬁLﬁU FIN7 ﬂqiLgﬂQ
a1aun VUM UILIULNUAIDYIN R 1 T
NIABYIY LAgNLYd YUALAYA
1 Amphora sp. 1 LAY W.A. 55 f/2 /
2 Amphora costata MREALN W.A. 55 f/2 /
3 Chaetoceros sp. LAY W.A. 55 f/2 /
4 Oscillatoria sp. 1 MREELN W.A. 55 BG-11 /
5 Skeletonema sp. LAEUNLDE 12 n.A. 56 f/2 -
6 Azpetia nodulifer LEU LY 12 n.A. 56 f/2 -
7 Dytilum sp. LEU LY 12 n.A. 56 f/2 /
8 Odontella recticulata LANZV LY 12 n.A. 56 f/2 /
9 Actinocyclus normanii \N1EUUL B 12 n.A. 56 /2 -
10 Amphora sp. 3 LAZU LY 12 n.A. 56 f/2 /
11 Oscillatorai sp. 2 LAEUNLDE 12 n.A. 56 f/2 /
12 Nitzschia sp. LZU LY 12 n.A. 56 f/2 /
13 Odontella cf. aurita LN WANENT 17 81.p. 56 f/2 /
14 Bacillaria sp. LANEUN LELENT 17 .a. 56 f/2 /
15 Bellerochea horologicalis bNSVIN LANANT 17 3.A. 56 /2 /
16 Odontella mobiliensis LN WANENT 17 81.p. 56 f/2 /
17 Pleurosiema  sp. LANEUN LELENT 17 d.a. 56 f/2 /
18 Amphora sp. 4 LNISWANGNT N.A. 55 /2 /
19 Azpetia nodulifer WNISVIN ANANT 17 .a. 56 f/2 -
20 Actinocyclus sp. 1 WNISVIN ANANT 17 .a. 56 f/2 /
21 Actinocyclus octonarius WNIEVIN WANRANT 17 .a. 56 /2 /
wnewe: “/ 7 Madgauuriabe) © - © Sdlamievilnduduidou
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Amphora costata 2:1

6:1

12:1

24:1

36:1

JUT 1 msazau neutral lipids Tuawsievuadnngulaesmeuyin Amphora costata nelé
annznmsdedlunesliinsilremsidestenidnsdnlaaluaves NP upns1aiu
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vila aNTIENU JULASHY sUusgeatsaIun
laavaq N:P
Skeletonema 2:1 S
costatum 0 b
~‘;. ’ :‘?"“: ' \
6:1
Lifivoya Lifivoya

12:1 -

24:1 -

36:1 -

e iduenadundnues Nile red finndne llldwadanse

U7 2 nsazau neutral lipids Tuawsievuadnngulnesnensiln Skeletonema costatum
meleannensiaeduieslfiRnisiliemsdesdeniisnsndiulagluaves N:P unnsaiu
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viin anI1dIuY JUuAsEY? sUueWgoaLsaLun

Tuavag N:P

Actinocyclus 2:1
normanii

6:1

12:1

24:1

36:1

JUT 3 nsazau neutral lipids Tuanwsievwadnngulaesmeuyiin Actinocyclus normanii angld
annznmsdedluresluinsnlvemsideatenidnsdulagluares NP unna1eiu
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3. N19eigdd neutral lipids vasguesuaanluszeznsiulnaed (stationary phase)
nsfnwilaozaeufiuenainuiiunduinigddanarinizuanasdaiody
HesUftRnsfaomsgns /20 Wunan 9 Funuileezmeuiiuenunissdnlgjarunsn
avau neutral lipids 1 Tnglaguiifunansiiasfnddon Nile wamidlognnazdudieuas UV
widosnandudvmenmiesaindumn fsuil 4 uazguil 5 Fafesihmsfinsiuisuidioulu

WeuSunasald

Amphora sp. 1

Nile red-stained neutral lipid

SR T
[4'0lbm|
CEE - y
0 é.,sm." ol

Chaetoceros sp.

Oscillatoria sp.

Nile red-stained neutral lipid

Nile red-stained neutral lipid

PN I [ a v v =1 14 a wva
E‘U‘VI 4 ﬁ’]%i']EJ‘U‘N']ﬂLaﬂ"ﬂ']ﬂLﬂ'W36‘1?1\‘151’]EJIG]ﬂﬂ’]'JBﬂ'ﬁLﬁENIUﬂ@QUQUG]ﬂ’ﬁLLﬁBﬂ’]iﬁSﬁﬂJ neutral

lipids

MIARLINLAZINNZIALEUIBVUIAENINSTUUTIA LA

A0UWITLNSNEINTNIGUN




enuatuanysallasainis enas.-aw. U 2557

13

Nile red-stained neutral lipid

Odontella recticulata 918 9 U

Nile red-stained neutral lipid

Amphora sp. 3

Nile red-stained neutral lipid
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X1,000 10rm 171001

Actioncyclus normanii

Oscillatoria sp. 2

(2050

Nitzschia sp.

Nile red-stained neutral lipid

SU7l 4 (sie)

- ________________
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Nile red-stained neutral lipid

lawunsagay neutral lipids

lawunsagau neutral lipids

laiwunsagau neutral lipids

lawunsagau neutral lipids

Pleurosigma sp.

15kU X506 ‘Q BEnL 171818
% AL s Q0

218 9 U

Nile red-stained neutral lipid

U 5 amsernadnatninzsanasnelaanngnisdeduiesdjiRnsuasnisavan neutral

lipids
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Amphora sp. 4
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