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L. slgabd o2 e Lelsio] 4o ol gH3 e a4F

A

a-N-Acetylhexosamidase
f-N-Acetylhexosamidase
Aldolase

Arginine kinase
Acetylcholine esterase
a-]-Fucosidase
B-Galactosidase
B-Glucuronidase
L-Lactate dehydrogenase
Laminarinase
a-Mannosidase

Octopine dehydrogenase
Phosphatase. alkaline

Trypsin

Turban shell

Turban shell

Trout muscle

Lobster tail muscle

Electric eel

Trumpet shell

Trumpet shell

Abalone, scallop, limpet
Lobster tail muscle, trout muscle
Mollusca

Turban shell

Scallop

Eel intestine, abalone entrails
Atlantic cod

B 2% FAlE Fae W ¥yug ksl A
A EAM AHEE o] g

e oy FH9 Bar] A Ao ZRE
Aozl =d T2 EPA(eicasapentaenoic
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Holotoxins A9t B Stichopus japonicust}= &)
Aoz R ¥eld Ed2A water insect®t #e
FES HAS: Au5A2 AME¥ITE Gambieric
acldy Gambierdiscus toxicuschy= ¥ 2.0 22 ELE]
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T 2. AFAERNE Held AE8Y 24s

&2 71 BEEA
Antibacterial, antivirus, and antifungal activity
Macrolactin A Deep sea bacteria HIV. 10 ug/ml,
Gambieric acid A~D Gambierdiscus toxicus Fungus
Kabiramide A~E Hexabranchus spp. egg mass Fungus®
Mycalolide A~C Mycale sp. Fungus®

Mycalamide A.B
Onnamide A
Holotoxin A,B
Eudistomin C.E
Squalamine
Antitumor activity
Amiphidinolide B
Scytophycin B
Thyrsiferyl 23-acetate
Halichondrin B
Okadaic acid
Tedanolide

13-Deoxytedanolide

Bistheonellide A.B
Swinholide A
Cinachyrolide A
Calyculin A
Theopederin A
Manzamine A
Discorhabdin A
Girodazole
Clavulone ¥
Punaglandin 3
Dolastatin 10
Bryostatin 1
Cephalostatin 1

Didemnin B
Patelazole B

Anti-inflammation activity

Manoalide
Pseudopterosin A
Discodermin A~D
Cardiac activity
Anthopleurin A
Xestospongin A

Mycale sp. in New Zealand
Theonella sp. in Okinawa
Stichopus japonicus
Eudistoma olivaceum
Squalus acanthias guts

Amphidinium sp.
Scytonema pseudohofmanni
Laurencia obtusa
Halichondria okada
Dinophysis spp.

Tedania ignis

Mycale adhaerens

Theonella

Theonella swinhoet
Cinachyra sp.
Discodermia calyx

T. swinhoet

Haliclona sp.
Latrunculia brevis
Pseudaxinyssa cantharella
Clavularia viridis
Telesto riiset

Dolabella auricularia
Bugula neritina
Cephalodiscus gilchristi
Trididernnum solidum
Lissoclinum patella

Luffariella variabilis
Pseudopterogorgia elisabethae
Discodermia kiiensis

Anthopleura xanthogrammica
Xestospongia exgua

Herpes simplex type-1. 1~2 ng/disk
Herpes simplex type-1, 1~2 ng/disk
Water insect

Antivirus activity

Antivirus activity

11210 leukemia cell. ICs 0.14 ng/mL
KB cell. IC» 1 ng/mL

P388 leukemia cell, IC; 0.4 ng/mL
B16 melanoma cell. ICy 0.093 ng/mlL
P388 leukemia cell, IC; 1.7 ng/ml
P388 leukemia cell. ICs 0.016 ng/mL
KB cell, 1Cy 0.25 ng/mL

P388 leukemia cell, IC; 0.094 ng/mL
kB cell. ICx 0.22 ng/mL

P388 leukemia cell, ICy 15 ng/ml.
P388 leukemia cell

11210 cell growth, 0.4 ng/mL

11210 leukemia cell, ICs 0.74 ng/mL
P388 leukemia cell. ICs 0.05 ng/mL
P388 leukemia cell, 1C5 0.07 we/mL
P388 leukemia cell. 1Csx 0.05 wg/mL
P388 leukemia cell

1,1210 leukemia cell, ICy 0.3 g/mL
L1210 leukemia cell, ICs 0.02 ue/mL
P388 leukemia cell, ICs, 0.04 ng/mL
P388 leukemia cell. ICs 0.89 we/mL
P388 leukemia cell,

1G5 10°-10" wg/mL

L1210 leukemia cell. ICx 2 ng/mbL
KB cell. ICy 0.3 ng/mL

Anti-inflammation
Anti-inflammation
Anti-inflammation

Cardiac activity
Cardiac activity

‘Species specific (Candida, Trichomonas, Trichophyton)
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Sid 714l olese g
Tetrodotoxin Puffer fish Na (site 1) Suppression
Saxitoxin Alexandrium sp. Na (site 1) Suppression
#Conotoxin Conus geographus Na (site 1) Suppression
Anemonia toxin- I Anemonia sulcata Na (site 3) Suppression
Anthopleurin A Anthopleura xanthogrammica Na (site 3) Suppression
Ciguatoxin G. toxicus Na Activation
Brevetoxin Gymnodinium breve Na Activation
Striatoxin Conus striatus Na Activation
Palytoxin Palythoa sp. Na pore Activation
Maitoxin G. toxicus Ca. Na pore Activation
Ca Suppression
w-Conotoxin C. georraphus Ja Suppression
#-Conotoxin C. georraphus K Suppression
23E Held LectingS ¢ FAE &4 2ol fAE, doldE, Aok, ALY 2]
(blastogenic transformation activity)¥ %} Whab A &3 GAES ¥EE A7 5ol Aol K
ol¥x S zbal Yon], Wl 4zlite] Z AEEA A AAHYCH ojd AFEL A
U ZhellA E2lE GLAL lectin® Al 8T A& oA 4 T4 9 AgERA AsY] @3l folEd
AAA e} g HAAT7 e st H oW o aAd o A 8A e Fie A4S
AA s 540 B3Yd doldE Fol 4EE o]
4. BEEA Aok Atk olRE L Qgtolt gltEe] 7)1 9 dgE
=

B4 2he %Y sl EEe] Ao oF
=35 AR 2Bl P2} “Ldﬁ ol A4
Aol digh AEIAe] deiA Urh AFYERN-
B oEod AEEA BAy =4A5A5S e
g4 o] 2% 2 (jon channel ol welk & 29} 39
At ol BHFE el AEA el ukg
olu} 3gtEE /Y9 4z 413 vg 55
glo] ofejel Ajeleh V1R AR folkd AR
g4 Aleko g ggw w3l e g Ay 9l

(Dietary pplement Health and Education

Act)ell= 9 “% 53U

slstel 94419 BAll
gl skl Aziat 4

Ba% @ & dss A

% 3
2 Yoy 1A E & (health food class) 9 %
#gl o} A

9 FEHAAES APy 7]

A

E= o Nk
5 AFES N

-(nutraceutical

[<3 e}
foods) &2 #al AWk o2 recovery foods,

medicinal food, health promoting foods &<



2 291 g vFe AEE AF LHAES HE AEoE vlx AF oy A 3l
ol#}d A2 7154 AFES PolEoEE W& . Campell Soup 349 “Intelligent
wn glom, vlEe Az 3 FFRAES A Quisine” A F Fol AUt

 elM A7Ile N8 AFEC g AR

ANF 71548 AEEL 71548 AF A of
A A YT B oul/H3AMA, EPA
(eicosapentaenoic acid). DHA (docosahexaenoic

acid) ] F5& ol DHAZF S8 &7/ 7]

RS A Ned AES FEeta, AxgA dol Azl AR o] AL ¢ E4 o

st W AEES FHESH ste AV Ha Bud f2 F43 SEAAT, dA LnprtE

At Hel mZPALE o] 71 AF AlFke] 19 7dgHE 2 wele "o 2y Ao

& HAE 23 glow  Fxeh HHH gL 39 A F&9 gbEsgoldolgls A X5EY

So] AHE 1 e AHol} b dEEEA A Az dule uf S FESH
AR o gaRn el FPAA, T

1. APggk F % 24 59 ®530) ddzn gEAT 9l
o},

Aol G 3 AN F AN dge g9 2 71z 71 EARS A g2 BuEn et
o F AATRE 1996d FAE vEeE 3 4 #2rs Hurl23y 2% glucosamine2 #A
SAZkE w2169 99 FReld AFEFE Ae galzlE o Budn Ao Aolst o
nutraceuticals and food supplements, T e vER A9 v 73-A ko] FR
fortified/functional foods. medical foods % shch, B4 Adelddodz EAEke AE 9w
o] ¥%7}F 9tk o] 7h&d functional foods ol  EzRolxg Wol IgFstm itk FE= B
Zolo] 1439 g#lolm  nutraceutical A Eo] Zozoli g gistn slen slR2fE ErkR A
809 g8 vE g 7| E5hHch. 229E5¢ Jeplla sk Spirulina Dunaliella,

Functional foodse AH21Fe dhf5o] sl Chlorella®t 72 viokd Y 2FEL vepI=
&) A gzl JPgEe] AYE oA o gl akEkA Ve AR B9 £& &
S8 A7 ldE FE AFo 71 9 EA AnriA] 71eAdE Za v gEA e
A ool ALY S T 5HET RO ) Crypthecodinium cohniighv X%+ DHA ¥
d3% o] e AELR Fodit, AF & 23k 7158 Aidste Ao et dEatE
oA Fakt oy 583 14 AEEo] EHol Ble 3F(Western Biotechnology Ltd..
A STFE2E Fol £ deolvt. Fortified Betatene Ltd.), 713 (Microbio Resources
foodse Y, A4 g4E Fvin 99 & Inc.). o]~etd (Nature Beta) 5°lA Dunaliella
e ARo] A3lE dEFer o= e, weh SalinaZ2RE YAs3 Q). DunaliellaZ25E) &
D-74z &4 Az F24 Fo| ot A5 WEF2 RS cis9 transBo] E@E Sl
Medical foods® “9Ate] 75 oz &8/}t s oAl /b4 R le AR AERG] O ¢
of dhm, 2lolof| o3t AWo] Fe 9Tl H st} Haematococeus pluvialiss oF2~ElzHEl (9.3

— h
Zlel ool BPE SUD JVHE 27 Fol A% Ao BeAr)d Be 2y s2ds ANt
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#4lo] wolHol wlel fortified foods, medical
foods, nutraceutical AFEES AlAFRE O &

so)= Flolo,

Natural/health food store sales

Type of Total sales
product ($ million) Sales($ million) % of total sales
Shark cartilage 136 25 18
Glucosamine/ 48 12 25
chondroitin sulfate
Marine supplement oils 55 11 20
EPA oils
Cod and shark liver oils
Algal oils (DHA)
Microalgae 84 42 50
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