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Table 1. The general classification of the algae

Division

M 54 BFTS AAsks £REE £o7t ofE ¢ o Common name =2 ot
et ERas Tk gy fololti(Table 1). &=2/E T2 Blue sreen bacteria AR, SRR Cyanobacteria,
e =g FRe P4 Wie)l Fue] Lzo|m(Table 2), Blue green algae Cyanophyta
N _ d_ Red algac BrE Rhodophyta

AR 2= ) 2] Z ol A E A 2= ZE) -1 A5E = O_EL <

_ﬂ Ao st AEH FdeE C’f' AZEL S= F Green algae =Z5 Chlorophyta
§F 7 7]Fe] ©rHTable 3). WRksk FF7 oA thE Golden brown algae A =7 Chromophyta
o] AlZZggEoelaly Bals YM A w2 F(microalgae) Haptophytes AT EF Haptophyta

Dinoflagellates AHTEF Dinephyta
5 ol=2 ok E #2¢ AAbzL o O

ol 3w oS & sFyEA A T8 A% ?E SE A ‘_:}k] Cryptomonads 2HEE Cryptophyta
T4 P ZF(macroalgae)dll o 52T, T27F, I 4 Euglenoids L2t Euglenophyta
Table 2. The principal characteristics of the algae

Division Cell type Principal pigments Flagella
Cyanophyta Prokaryote Chlorophyll &; phycocyanin: phycoerythrin Absent
Rhodophyta Eukaryotc Chlorophyll a; phycoerythrin Absent
Chlorophyta Chlorophyll a, b Smooth flagella
Chromophyta Chlorophyll a, ¢;, ¢,; fucoxanthin One smooth flagellum and one

flagellum with masticonemes

Haptophyta Chlorophyll a, ¢, ¢.; fucoxanthin Smooth flagella (and haptoncma)
Dinophyta Chlorophyll a, ¢.; peridinin Smooth flagella

(Parually chlorophyll a, ¢|, ¢»; fucoxanthin)

Cryptophyta Chlorophyll a, ¢,; phycocyanin or phycoerythrin Flagella with masticonemes
Euglenophyta Chlorophyll a, b Flagella with hairs

Table 3. The taxonomic characteristics of the algae

Food rescrve

Division Chloroplast feature Cell wall
Cyanophyta No chloroplast; thylakoids free in 4-layered peptidoglycan Starch
cytoplasm; unstaced phycobilisomes
Rhodophyta One layered thylakoids; Chloroplast ER absent  Cellulose Starch
Chlorophyta Thylakoids in stacks of 2-6 or more; Cellulose, hydroxyproline,
chloroplast ER abscnt; grana may be present slycosides, xylans, mannans; naked Starch

Chromophyta  Thylakoids in stacks of 3 (2-6 in brown algae);

two additional membranes of chloroplast ER

Haptophyta Thylakoids in stacks of 3; two additional
membranes of chloroplast ER
Dinophyta Thylakoids in stacks of 3; two additional

membranes of chloroplast ER

Cryptophyta Thylakoids in stacks of 2; (wo additional
membranes of chloroplast ER

Euglenophyta  Thylakoids in stacks of 3 or more;
one additional membranes of chloroplast ER

various (naked; scale; cellulose,
glucose, uronic acids

organic scale; one to several layers;
Cellulosec theca

Periplast

Protinaceous pellicle

Chrysolaminarin or
laminarin
Chrysolaminarin
Starch

Starch

Paramylon




20 oA - o] T

ZEe JdBo] ZRES) £50 o]5L ¢ wirle] AAAS Table 4. European companies in the field of algal industry[11]
Z3EA 33 Ytk 2FE A 2,0008 £ G A AA Field %
o) BT T 90%E I dEA A7 dFFEelth. Colloids 100
Harvesling seaweeds 47
Agar 18
ZEO| MAlD} O] & Carrageenan 15
Alginates 12
Other colloids 8
ARE QARE ZHE QAADAN I8N B g 100
w2 Sl 7193 100089378 £R/E 488 A= Carotenoids 25
LA 92, 7198 To) A7elelel HBY L 9 L o lizers 20
A AEE HEFEREH TR 712 % Stk £% 7)Y Other 14
5 AD 5324do)] o] ~ElB oA JFREE HME A 2 AL} Food & feed 100
= 715 glom, ZardaE 1747174 2R At M o s i
(soda ash)E 194]7] &Yol= 82 E FE3|7x 34T} Macroalgae for feed 29
(81 2] A9E 33 B8 Aget B L O gae for feed 236
E]r/‘]U}Q]' U go| =y o]E FH Btk el= V2R B
of JAl L7 XFE ZFRE HELE AN 20 ]-—- e & =, 4&, 5ol ZHA, Akl TEo]Alol, Hil, Z&
T QAL THIEAS,d ‘THAN] FA7F SAeE (s &, =, V=, Aot 5 247H'—'?°1 A= AR A QT 13). gt
F AFHDH g IE dF & 7150] e AE ol = B E2FE AFHOE sHEele vele T2 f84 m=e 2
75 0] Tafel ofs] ReSSARES & F A0 2 AtkFig. 1. #2e) 25 A3e B4 29 szE
Fol AabgEE A7t 7T000E(wel weight)e)s 1F 71 ol=, 4E, ¥ E %9 bioactive S 7HE 5k A A% 2
F%% = 7?}113‘}% Zol thalm), mle, T®5 Aelt21]. AtR AFel 7V Za obrk, Ik FhEld T ALk
19953 33 Fot o Mgt dxwlLaminaria japonica)7} ok Zo] 7 Th2& wES QT Table 4).
400520 AAE P 22 8 LEAME 309kEe] A4k
Hol A AAHCE A F B FFo] oF S00THECIL} A4k g fo| =R -MEF
ey w9 (Undaria pinnatifida)& $-2)vig), 48, &34
M ZZ AsEd 10059 BAEG o 5VEC] AN ZFE A AAYLE DU AE 2o St 2R F
o g P-EluEtel AR M= A(FE Porphyra yezoensis) ZRo] Eojgx AEEY o= 20 A, A, 2FY, odxE
opajo] Lukepd] ololAA 1994 of S5TES] 1 AF B A, EEF ojolaag, WF 5o AT wEa A A
7 AE0z s ok § 159 e A A ’"A}Cgoﬂzki 7} HE 75 Axd vy, %, o E 72 €% oflv
Ao g E2o] ) o] 713 WL BoaAgog o geEiA], sk, WA, X =S impression gel materials
AMEE R TR O 24 5 7R FE2RE 7V TH717] 29ARA A2 ggsith 5 5o 2R FEE2
W3k B8 A ol8HUET, BURE 59 6458 AFE  ojolaam, ARIE AzdX 3% A4 AT, AE2Ye)
e 2 HA Z2F AP o 108 F= Foh2l]. v A= s Aol EAS gSATIH, WFE BA &t
7 A0 B2 o)F Al F olYelx & 1154 39559 I AEE I E €S Stk olE2 AvlE vTE) &
EF7F A8 43%, THE 42.8%, 8 7.7%, 183 AlEE 7|2 &AL AFY AXE oo GriAYelA 274
6.5% 2.2 o] &HX JH19]. Z2FE FE Fist= vele F Ao AIFQ BEo| o] S5 7% ghvh Hdt 258 9-fo
35 Do s A FZAoF Bl 4 QIBE FIL ote] 2T FoA Aivt
‘ v, JNA WL e, R, q. LAX, Antde ZANFA R
AREERE 5 AE At dA OeFslA ol &= 2 2ok
ZRE AW &4 AZE ASsE U F2 feus
9, 92 59 FEoMoks} ol dME TElY MA 2R
el A Gz A A Qo Z Astxo] gk 4 E

4 Colloids O Cultivation L = . .
== = == s FlH= -
O Bioactive O Food & feed HEE 2FT vebn ZRdE £2 Y AEs (_manne
& Consulting & Other macroalgag)oly eilele] A 7, md, tpAln), E Sl
Fig. 1. European companies in main field of algal industry[11]. ZH o)t} o]Ee gokx Exe wigly, £714 59 vl
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Table 5. Nutrition Index of Enteromorpha sp., Porphyra sp., and Laminaria digitata[21]

ZF(Algae) 8] A H o] &

21

Nurition

Enteromorpha sp.

Porphyra sp.

Laminaria digitata

) 7 ohA) s}

Protein 10~18% 15~37% 8~14%
Fat 0.5~1.7% 0.12~2.48% 1%
Carbohydrates 48% 50~76% 48%
Vitamin C 40~122ppm 130~1,100ppm 12--18ppm
B-Carotene - 266~384ppm -
Vitamin B1 - 3~6ppm Sppm
Vitamin B2 - 10~29ppm 22ppm
Vitamin B3 - 50~98ppm 34ppm
Vitamin B6 - 112ppm -
Vitamin B12 ~ 0.2ppm 0.6-0.12ppm
Vitamin E - 51.U0. -
Calcium 8,200~-9,400ppm 2,000~8,000ppm 12,400~13,200ppm
Iodine 70ppm 150~550ppm 2479ppm
Iron 152ppm 56~350ppm 50~70ppm
Magnesium 2.6~2.8% 0.2~0.5% 6,400~7,860ppm
Manganese 1~12ppm 7~83ppm 1~16ppm
Sodium 7.3~8.4% 0.5~3.2% 2~52%
Potassium 0.7% - -
Zinc - 41ppm -
Laminaran - - 0~18%
Mannito! - - 4~16%
Qash Aoldfsl Bl FReE GRS YT L0 F T oA Fblnel del g3 Utk LB
9] &go] 7 LZEA At Fo|gte FHoltKTable 5). ©] Macrocystis pyrifera(R=), Ascophyllum nodosum, Laminaria
£ AHRFoE 53] 7Y Tl 224 ddRe 28y cloustoni(@=7), L. digitata(g=, 24|, =) 5t
% H7) got thololE ABoE AT 49 Ao AT Ecklonia\k Dumvillaeash 2+& 0% 2ERAN 2553 3
AN ARAES 0, BA2HEY A FFE PRI F T oSS ATE URE AQLE AN AgHT 9
B4E F3 A4S T30} 0T LHAT ok o1 £39 A9 Thlr FHeE AT Uk WA 2

SMAE ZRAME Y, U, FYAA TS Bo] T FEEIN 7MY L%} vk G AA 350008
© o ARR BAol BT flo] ROF 2R 2 AT Told ARAYNA 0%, HFel 30%, AA Ao
T FeEH AHEY 25 o8 7154 HEe] A 6%, 1|5 S]oFEel 5% FErF ARREHI Stk FUAhE §
2 AOE AYHT duk ofp] HRFERE FEFF BYE 40l AN FHA, PR, A3, 5FA, AsA o=
Prlslel W oA, SAZAE A% LIG DY, W) o GRS JEHT Yk B 2L REHT AAS 7L
A, =g AL AU 715 7R WEE 7% dx 27 A B Fol ot A FERIAAE o] &HY A
2R} ASIRT, B4 S5 Fucoidn 2 NEE L AATY, SHEA, SIF A4F FIN L] TYA

oL
= 3l AF

gl AEH Hf Slck

=
JREI} Y BY FHAEE B3 9
j -

T U, gAel & 2EF
ZEHZAE FEHd &
T vl ke
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2
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£
oA
O

ARl AAF, GYF ZHIREOE 29

¥E BY

e Yo =EE ﬁ]é"—- .‘1—]'78"%1 dt‘g—o] E}

v Aed 29 dse 257 9led, X 3E impression
gel material®] 952 257 ith

o} 7l FEIIAV(Gelidium  amansii,

&), Chondrus

crispus, Mastocarpus stellata, Gelidium pulchellum 2 G.

latifolium (=), Gelidium cartillagineum, G. arborescens

=i
=2

G. nudifrons(0]=%), Ahnfeltia plicata R Phyllophora nervosa
(F Ao, Frucillaria fastigiata(R0}=), 1M Prerocladia

o} Acanthopeltis 2]

Z2EH= £F

ey

T YT SV} FE ok

QAL 7

7

dx FEE A= 7 2o
Gelidiumo|th o7t v & #jX]| 2 o]&5
18958 Aok o]

H ek @A) opke) otR 2 e 71 4& 2tz $2-200/ke,
$250~40,000/kge]l g8l o5 4, A7, F3T TI=
H7PEE AR ET Stk
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17\ BZ2Z0) Chondrus crispus, Gigartina mamillosa,
Euchema, Gigartina undulata B Gigartina claviferaol Al &
57 ot g vE A ¢85 l=d 1983
W oldAT oA A= 7] AlFE T o] F2 B4k fEekA],
-8R, Fat replacer, $7A], 2ZA|, o), AGWAA, &
ANY &HA J=5 ASAE AMEE O] kgl AR Rolel A
$857 glor] groe Ggust o Hpelck

ojHto| = JFEFANAN FHlg HEE A8 HE, S
7] 2597, BE 22A), WA, b e, nitoglycerined]
A, AFAEN Y BT HEE U HUA, H0E
2 AA 5o2 o2& girk T ZF Az ¢
29 Codium tomentosums|»] %23 glucuronic acid(marine
betahydroxyacid) S} hydroxyproline®] BAHZ= 01%2& A
Fo) AZARLROE ol 257|% ek el sz, Ao,
BOZAA, 7% ARE S0 )E $EE0] ol &H T vk B
SlzRa 228 GaAls FhelF AR Ao e B
& F7} 3] FolH e} 2 JRFESE AT ik

ZFE 71BA22 94, o7k e ol oz
0] Wee) QR 0|57 FA 9 #F37) 2 suspending
agents 2. ©|-GH Ut HEZRE JFFOE AFEE A
2goz Agd apgkgolt Atk EFeME TUERE
ARk AR} Se) ofe 7hA) AEFIF YA $% R 3
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= QAR 9P D) AR 2e) gtk A BFE
AZARE IR Bt UL FE ATLE 2L e

, W B AReE Heo) Ak JFIME 2L 7
A 802, Chondruse &% ABE2RE AHES7) = of
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Ml 24 2B et oF
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ZAA7]1= Aol H¥ 2y, Dumontiaceaed] &3l 2%9]
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sore Herpes)g oglAI7]E Ao=2 vehytnh JF=27F9
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BEA
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Table 6. Products from algae[13]

Algal products

Uses and examples

Approx. value, $/kg

Approx. market

Algae genus or type

. Apt KE., Kroth-Pancic P.G. and Grossman AR. 1996.
Stable nuclear transformation of the diatom Phaeodactylum
tricornutum. Mol. Gen. Genel. 252: 572-579.

. Davies J.P. and Grossman A.R. 1998. The use of
Chlamydomonas(Chlorophyta: Volvocales) as a model
algal system for genome studies and the elucadation of
photosynthetic processes. J. Phycol. 34; 907-917.

. Dawson H.N., Burlingame R. and Cannons A.C. 1997.
Stable transformation of Chlorella: rescue of nitrate
reductase-deficient mutants with the nitrate reductase
gene. Curr. Microbiol. 35: 356-362.

. Dunahay T.G., Jarvis E.E. and Roessler P.G. 1995.

Genetic transformation of the diatoms Cyclotella cryptica
and Navicula saprophila. J. Phycol. 31: 1004-1012.

. Hallmann A. 1999. Enzymes in the extracellular matrix of
Volvox: an inducible, calcium-dependent phosphatase with a
modular composition. J. Biol. Chem. 274: 1691-1697.

. Huan X., Weber J.C., Hinson T.K., Mathieson A.C. and
Minocha S.C. 1996. Transient expression of the GUS
reporter gene in the protoplasts and partially digested cells
it Ulva lactuca 1. (Chlorophyta). Bot. Mar. 39: 467-474.

. Kuang M., Wang S.-J., Li Y., Shen D.L., Zeng C.K.
1998. Transient expression of exogenous GUS gene in
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