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Porphyra laciniate
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Porphyru umbilicatis
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Gigarting stellata
{rracilaria compresss
Arideva cdylis,.
Ldiirencia pinnatifida
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Abnfeldtia gigartinnides
© dfaria cxeulenta

Alerie crassiolia
Anplipus jeponicus
-dscophiyitum mackaii
Aspuragopiis taxiformis

Bungia fusco-purprres

Campylavaphora hypnaeoides
Cualerpa racemai

Chagtomorpha Crassa

© Chondrus erlspus
Chondrus ecellatus
Chukda filiem
Codium fragile

" Ecklonia cava
Eisenia bicvelis
Eateromaorirha clathrala

Enteromorpha ::n,}n pressa®

Enteromorpha intestinalis' -

L

Country

_Hawaii, Japan

USA, UK, Greenland,
Teeland

lapan

Japan

LiSA

Hawaii, indonesiz

China, Talwan

fapan )

_ Japan, Philippines,

Indonesia, China,
Taiwdi

China, Taiwan,
Padippines

US4, Iceland, France
Jgpan

lapan

lapan, Kores

Jupan

japan % R

USA, Taiwan, China,
Tebaga'

Yapan, China

Yapan, Ching, Malaya,
+ Philippines

Common name

' Sed Nitbles.

Alaria

Japanese alaris .
Bealfir, .- b

Wrack
Supreme Jimu
Bangis

Egc nori

Sea grapes

Seq sphagetti

frish Mogs
Japanese mMoOss
Mermaid's line
Codittm

Kajime

Arme

Light presn nori

Yellow green nori

Groen nort

Usage T Special features

Cooking

-~ Cooking or eaten raw  High Vit. By, K

- Unoking:

Cogking
Steamed
Cooking
Saiad :

Cooked
Raw or as salad

Salad, cooking

Cooked High Vit, A
Cooked = High Vit. &

Salad

Sweet, sbu'p,_ salad High Fe

Soups
Scups
Raw, salad

Raw, salad
Raw, toasted,
steamed

f

v b,
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LESVLT raien

- S v e S

e
.
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- SBpenias Country Coptnon name Usuge Specisl features
Enteromorpha prolifera Tapan, China Dark green now Raw, salad ik

Fuvheuma

Fucus vesicwlosus.

. Gelidium gmansii
Gigartiny papillata’ '
.(rlmopef.ris furcata .

y G’ t'ompi’!m temax

6 nmfarm verrucosa

Hﬂ;’q;ﬁéﬁon glandiforme
< $ifikia fusiforme

,‘J{g?m}qgfelh gvrata

LU kdeingrinangusiata
~ eokaminarlesjqponica
-, 3 U ‘1_',.‘1‘_‘ W
Lamingria longicruris
- Laninaria angustare ver.
{onglssima
" u{; f’aingna ;a,um: ica vor.
S i feecharing
"mﬂifi?‘%‘ﬁ"&iﬁ‘jfiihhml'ffda

e nastroma lolissimum

St e

Philippines, USA
USA, Alaska

. Japas, Ching, Indonesie

¢ leeland

Japan, China,
Taiwsn

Vietnam, 5.5 YAsla,
Jagan Phl!ffi‘pi!‘!eu

UssR &
.!apan. Chms.* ch&

i \’amn il 1'-,.1.0

Yapan
Japan, Korea

USA
Japan

Japan :
UK, France, Bire

s lSA

-+ Taiwan, fapan

i T
S D

.

" Eucheuma

Rockweed
Gelidium

“iSrdpestone
" Funori }

Purple funori

Ogo

SeaSac:-
“Uli(‘i _",

Sea baane:
Tender kombu
Royal kombu
Atlantic kombu

‘Barner kombu

Soup-stock kombu
Sugar kombu
Pepper dulse

Jade non

Jellies, raw
o PE .

m -_j_-.‘

Jellies
Puddings
I soups,
Fried, fresh
" Raw, salad, cooked

Raw .
Raw, cooked

Soup

Vaggmhia, sﬁup
n Sm% pickled,
cooked
Cooked, soup

Vegetable, soup

" Soup

- Btip-fresh
Seasoning
Cooked, soup,
SEASOUING

High Vit. A, Mg, protein
High Vit. C
Very, high Mn

High peotein
Very high Na

a—vcfy high Fe
High pro:cm

High protein.
High protein

7 High protein, Viis.A,C
High protein



pasaad 1.2 (#a)

Species ' \ Country Common name Usage Specigl features

Nemacystus decipiens Japan . . Mozuky Eaten raw ;

Nemalion helminthoides Ispan, ftaly. * Sea Noadles Raw, soup, salad

Nereocystis lustkeana Usa ¥\ Bull whip kelp Pickle, candy

Mostoe spp. China, Japan, 8. America Nostac Cooked, fresh,soup  High protein
FPaimaria palmate. W. Europe, lceiand Dulse © . Raw, relish, drink

Canads, USSR

Betglonis fescia - Japan . Ses pelais Soup

Plesrophycus gerdneri - USH Tender kelp Steamed, salad
" Polyneurg lztissime - USA ! Polyneura Soup, salad

Porphyre miniata USA, (Japanese) Red nori Soup, roasted High protein
Farphyra nereocysiis USA (Chinese) Rose nori Soup, stews High protein
Porphyra perforate USA, Canada, (Indiens)  Fluted nori Cakes, dry, tosst High protein, Vit. C
Porphyre suborbiculata USA Ching, Korea _Kerean nori Soups % High protein
Forphyra teners China, Korea, Japan Asakuss nori Cooked, soups High protein, Vit. A
Porphyra umbilicalis UK, Eire Purple nori Fried, stew, salad High protein
Porphyra yezoensis Fapam Open sea nori Cooked, soups

Fastelsia paltmaefarmis USA (stipes only) Sea palm : Candy, boiled

Sargassum enerve . Japan Japan sergassum Soups

Surgassum fulvellum . Japan, Korea Sargassum Cooking o

Seytosiphon lomeniarie Japen Sugsra Soups Very high Fe

Ufive lactuce Chins, S.E. Asia, = Sealettuce Soups, salad, aw Very high Fe

' W. Indies, Philippines, cocked, ‘bush’
Ulvg linza . indics Sleader seg lettuce Soups, salad, raw, VYery high Fe
- a H '-_:., : . m-cm.m e -
Ulvg persusa W. indies Lacy sea isttuce Soups, salad, raw, Very high Fe
; ~ A cooked, "bush” tea :

»
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Basaaf 1.3 ! ﬂ?uwwﬁq?aﬂwnt%uéqw?qsﬁ%ﬁlﬁuawwﬂsuqaﬂﬁn
{Chapman, 1980)
Seaweed % Water % Raw protein % Fat % Starch sugar % Fibre % Ash
Nastae commune {. 10-6 208 1.2 557 41 75
flageliiforme
Enteromorphia compressa 13:6 12:4 ' 530 10:§ 104
Ulva linza i3-5 193 1+73 . 46-2 9.2
Ulva lectuca and U, fasciata 18-7 14.9 o.04 306 G2 156
Lamingria spp. (av.) 235 5-85 118 41.95 67 21-1
Arthrothamnus hifidus 244 5-8 27 45-6 64 17-0
Undaria pinratifida 18:9 9.74—-15 a3 . 37.8-57 313
_Hijika fusiforme {av.) 16-1 691 0.5 351569 162
Porphyra tenera® (Amanori) (av.) 171 25-30 0.8 40-1 10-3
Graciliria coronopifolia 12.85 7-9 005 584 30 17.8
Ogo-non {Graciloria sp.yF - 4.3 - 24:3 ¢ 4.3 3-35
Ego-nori {Campyigeophora) - 13-65 — D322 12-25 3.0
Heterochordariad 21.7 22-4 - . 46-5 - -

* Tresster incorrectly uses the names P. yulgaris and P. laciniata.

+ Probably mainily G. confervoides.
i Levring, Hoppe and Schmid, 1569.

snrned 1.4

. L] . a
dfinmatrotvns lus vyqy Laminaria e 4 n

(Chapman, ' 1980)

- Composition (water excluded)

Species * Locality Protein Fat N-free subs. Fibre  Ash
L. angustata  Ezgn 648.  1-16 5272 721 3241
. Hakuro 704 1-82 £3-63 - 4-88 27262
Mitsuishi -8:10 199 © 60.18 - 655 2319
Urakawa 755 161 6354 524 2208
Horotzumi 644 324 5848 498  16-65
. Kunashiro 705 © 185  56.84 649 2766

L. angustaze var.  Kujiro 832 306 47-94 761  33.51
longizzsima Ochiishi B-248 i3 £2.98 B.59 38.87
Hanasaki 1071 2-68 3863 981 3816
L. japonica Ofudgur 644 206  61-15 7-57 2227
L. cichorivides Tomomale 92 156 §0-09 670 2244
: Rijivi 9.8 091  53-85 863 26.95
Tsunashive . B3 1-42 53.89 749 2.82

Menashi 1-51 060  55.40 8.95  29.05
L. religiosa Fukugama fiit 1-66° 5546 132 24.186
L. frasilis Muroran 5-26 0-85 . $2-52 9.3 ' 3207
Arthro. bifidus Kujiro 7-71 097 6031 852 2248
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maddl 1.6 dtsam I, udanss oflle Susimrud sene
{Chapman, 1980) .

Alga . I, in parts per million of the diy material

Glolopeltis furcaia 53

Hijikia fusiforme 320 : ¥

Digenga simplex 260 (2000 scmrding_ to another source) o

Ulve lactuca 31 S L e

Gelidivm amansti - 1600 :

Leminarie refigiosa 240 (11 580 according to another ource) |

Forphyra lenera

m1saaed 1,

Ufsam Ascorbic acid lndtvriuvuisdfesasylsy

‘(Chapran, 1980}

Ascorbic acid in {resh seaweed

{mgper 100 2 frash wid

- Laminaria digitate -~ 3{Wintexr) — 15 {Spring}

- Laminaric hyperbores (tangle) 10 {Pebroany) " — 47 (March)

- Lemineria saccherina ‘:.x. gar wracl-') 4 {February) L =24 (May)

- Himanthalia - . 28 (Winter) . l - 59 (May)
Alarin esculenta (Muriing) REE Decembe.) : — 29 (May}
Alariz sp. (Grsenland) . A ' b= i
Furus serretus (Black wrack) 11 {December) . - — 48 (Septembar)
Furus vesioutosuy {bladder wrack) 13 Decem bery . -~ 77 {Beptamber)
Fucus sp. (Greenland) - S i3 "l :

Asgophyllum nodosum (knobbed iy ol T ’

wrack) - A0 {Winter} . = &2 (September)
Ascophyilum nodosum | kﬂ.obbed e e s p 1 "

. wrack} (Greenlang)y - - - i3 Heape * el
Palmariac palmare (dulss) p 24 {(Maxeh) 0 44 (Octabexl
Pelwaria palmate (Gremiand} R ir/ _

. Gigarsing mamillos - 26 [(Februsary) - 63 {May)
Porphyra umbilicalis I = ‘44 (February) " - 83 (May)

- Ulva lactuca 2718
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Chrysymenia wrightii, Ulva perhusa,fUndaria Sp. w8z Amania sp. ?'

antibiotic activity A3 chtyeha dlchotama, Gelidiella acerosa,

Gracilaria corticata, Enteromoggpa spp. Wax Padina gymnospora’ &

antibacterial activity

Avis iy dvanudinddnsusenau sterols sl ergosterol;chon-

driosterol, periféiééterol ST Y hypocholesterolemic1actiﬁi#y Wl

o '_'_:'_'." : : ; e =
fualuna yannanfiTalnlunufidu atherosclerosis uRsRINNISNAGBINLINTIN

526k choleétéfé;fiunssshﬂuazwynmﬂaqamaqlﬁ' ansafanqusiiaan phycocelleid

Urs8fn Loy agarfcarrageenan ugz iridophycan ﬂamﬂuﬂﬁtﬂﬂaqwﬁﬁugqnqxuﬁqﬁh

wosi8om (anti-coagulating bloed compound) Tﬂu&@Wﬂuﬁﬂqﬂﬁaﬁﬂ?ﬁﬁhQ1ﬁﬁﬂH$ﬂU

flums Delesseria sanguinea e i i heparln ﬁ?ﬁﬁﬂ?ﬁgﬁuﬁn ‘uss phyco-

 ¢911oid dfewis fo Alqasol T 331 1§ﬁun1s€hy1:dncolcgic patients,

-chfonic bronchitis urz emphysema

3. "}.Jh‘ﬁiﬂjﬂ‘

) 1 - a »
ﬂ1wiﬂhwwswunzLaLﬁuﬂhq:ﬂqﬁﬁﬁﬂlmfvu§sqmaqﬁm Aa luTM?Lau;:

wRefUundidun  USuntsnnneRuREE ;&mﬂﬁu%%%ﬂnﬂ?ﬂéﬂﬂﬁﬁﬁﬂ 30,000 ﬁtaﬂsu 3z

na;ﬂﬂﬁhﬂﬂiuims;qu 49 ﬁiﬂﬂ?ﬁ-'umﬁﬁmgqaﬁqﬁmyqﬁnqquu fla  trace elementn;:
Was aﬂih?ﬁﬂﬂ?kﬁ?m (growth substance) {(Chapman, 198Q)

uﬁﬁ?unmuysw@ﬁsﬁﬁnuuﬂaalﬂmWNQQﬂwa Uszinn MM WKW Frond 204 Laminaria

digitata 4 ydenlvlusoud  awsune il idufuhsanlsundqvstufliwaasna

- Ascophyllum, Fucus, Macrocystis, Laminaria, Ecklonia, Dﬁfviilaea, Carpo-

phyllum,'ﬂihéﬁﬁhalia, Lessonia, Cystophora uasvSargassﬁm daudausay

Hums lﬁun Pachymenla, Hypnea, Gracilaria, thhothamnlon 4Rz Phymato-

'?11thon:Tiuquuwaqﬁﬁdhqwsqgﬁ\ﬂﬁqﬂna Ulva wax Enteromorg;; A3g dnmsau

L%aﬂﬁhznnﬁTNﬂ1@1%&nw%ﬁmw§au%qﬁ1m uszﬂh%é@gﬂﬁnaua@%u@uﬁauﬁ%zﬂanﬁd uwae

anatasndhwedls idotwson Jusunanuss U8 LawfldAnusaons 1a iufusaniigs Laun




ez Sunn L 3091000 9us 193

Scotland, England, U.S.A. wRx New Zealand Iaeidas uqna %8HU@QQUQLaB,

. : - st o £ . v: ;.3.
artichoke, loccoll,sfilsd, a2R&ds, {ind, wNzwsaq, nwuwr umnnsﬁhnau
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. ~ e = . EE -0 )
dnns 84000 luyodeds 2 nAiEun uRs uasds ¥ i nadr ndevann 1€1mma&qn_

o LY < @ o g
JAunse Wl Founvean  Rounslu #Pwan citrus was agu w?oumﬂ ~ﬂ4
Wl g
fARIY N
b o
maﬁﬁimaﬂnﬂW$1”yu& Wy Ao vqﬁwmuﬂnqqu@mwéuys&mqnﬁi I
im S§és540wqﬁuugmgu ﬁnﬁh pssBin (el (sl v Syruzopnuauinw mvhia

o 4 % L 4 NS Y ° po P
wafliu ﬁﬂ%qwmquﬂﬂuisn ﬁ@g”ﬁ 1¥3 Scab, Leaf curl, blight uwasyM1Tudfunm

[ o N
A

T At L Radid e s s Todssnad msugaunn 1 fosded  wenaaniiidarinv in@nsond

¢ & o
£ we RO IR 21 Bustfunie

. - = ; £ (]
A3UTE LN vy Ireland flafufinasiwns ;ﬁbq%ﬁvsq Wa Y 1 Reawafl

Qv%qwﬂbg u@u (Chapman, 19280)
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tlgeanndnusiun=iadussty  wazlaanfu  USuaesans ﬂxﬁlﬁn qqlﬁ
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B w» ¥ ®
afsundudmvsiudn  wazidinlusarisudn I Iceland ﬂﬂﬂglﬁ%ﬂ%Sﬂmwwa. velss

alaria sp. 8n Juonwasun: 79 usesin  wszfinasifuas ?&nqwsqulqﬁﬁﬁquwuﬁq

1md quhuamuqa

A3u 234 r:nland i@ Laminaria wsz Alaria Lﬁuaﬂwﬂsfﬁ

WHSD S Norway ﬁ qwsxawsaagﬁuQQWQSLﬁuaunxﬂu@ﬂﬁ%éﬁhsémauﬂuwaﬂyfaaqyau
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panfRYDIRUEReRn s o Aleaanniridfoavsions ia

(fawdaaann (Chapran; 1280)

Potato ymé kg} perrow -

Row sumber Controlplants  Seawsed-cxtract-treated plants

i 12383 1524-1
ol Vo478 15876
3 1796 N 14923

4 1111:3 {4788

5 13764 I587:6
58566 a4

¥ ¥ield Galenlated from number of 31-75 kg bags filled.

Mo, &f ripe ears collectad

Controt plants - Beaweed-extract-treated plants

Date of collection Rowl  Raw3 -_' ‘.' Row 2 Row4
July 22, 1963 ! T 1 6
23, 1963 i 4 8 il
26, 1963 - 7 7 7
28, 1963 « B 14 18
30, 1963 il 17 g
.31, 1963 9 § oy
August |, 1963 & $ &
3,1963 2 3 5
5, 1963 ¥ 2 i
45 &3 78

Pineapple and Orange

Avarage orange vield per tree (boxes)

Variety ' Year  Seawsed-extract- Control 6 INCroass
treated trees and trogs gnd '
plantsz o planty o
Hamlin and Parson Brown 1946 1185 S4T30 4.
1967  (1.75 e 1Ee14 §3
s 1968 1060 97 &3
-~ ‘Pineapple 1968 - ~5.60 29 5.9 :

1969 848 751 12:9
1976 353 TESR: o R 1) S
1971 589  BBS 124
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aaxna®l 1,10 UdeumsuBsaal aanfulndnuen oy UEou Auutonen

(Chapman, 1980)-

Ascophayllum®  Algitf Norweginn

"-"?ja;m';sarfa’ Grass®
meal . f{Ascophy.)  meal oo meed ~
e {dscaphy:)
X ‘Fucoxanthin 90-~258 . - 2. 469 -
: ‘B Carotene 16-25 77 40-65 36-60 11-14 100450
By (Thismine) 1-4-84 ° 6-8 I-5 1:3-7.2 2-33
B, (Riboflavin) §—10 60 28510 2:4 o BB=12
Pantothienic 86id, 0.2, 30 0.28 ‘86155
Niacin 1030 70-0 “10 230 194 29.7-40.7
B .+ 70:004 -0-08 0-004 0004 0:6-0-12 -
o "7500-2674 200400 S0- 200 2094 -
D; 00! 4 L nil - 0:01-0-03
E 156- 298 70 150-300 244299 111
xS ey b0--14:2 10 nil 16:7
*  After Black and Woadward {1957).
F o After Jensen ¢f al., L1968).
T From Mineral Additives leaflet.
masaaf 2,11 utinows s lud s usaere. (Chapman,, 1980)
Eiemeﬁb”.ﬂ Ascophyllum meal Algit (Ascophylium®
gt mg kg™ mgkg™'  powder
- 30 000-40 000 16 400 19 400%
- 5000--9008 2500 107690
= 10 000-30 000 12300 11900
10 40-100 =10 50
014 I-ig- 70
46 1~10 5
56  150-1100 600
Mo 082, B3-10 06
Ni - - 2-5 ST I 5
Ba i 1550 N =
W 0-086- (O-6)=1:5-3 el 0.7
Zn 56 50-200 43 33
Gr = = . o 10 . 04
Pb - - oS 10 04
Mn .. 95 10-50 . .7 380 24
R 1. s 535 196G
AL < < 405 200

«  Algea Produkier pamphlet,
+  This seems low in relation lo other analyses.
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Ca'ifsigcanm Furcellaran

Dotry

ice eream stabilizes

lce miilk

Milk shake

Sherbets

. les pops and water ices

L Choeolate milk drink

g  Flavoured milk drink
< Indtant puddings
- Cooked puddings

- - ‘Esgiog mix

Wariegating syrups
 Cotiage chesss
Meufchiicl-type chesse
Cream chesse
Chesse spread
Whipped cream
Yogurt
Packagesble milk/cream

Beverages

Soft drinks & frait puip
Fyuit juices

Beer foam siabilizer
Bear clarificition
Fining winas ¢ic.
Ageing of spirits

Bakery

Bread doughs

Cake batiers

Fruit cakes

Doughouts

Pie fillings

Fruit fillings

Bakery jeilises -
Boled cream flings
Doughnut glaze -

Flat icings X

- Meringnes
Coclies, . . . |5

. Batter and breating mixes

- Citrug oil émulsions

Cake fillings/foppings
Erozen ;'}Ee' fillings

oMM M

»

s

WM R MW oW
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Agar

Carrageénan’ Furcellaran’

Alginates

Confectionery
Candy gels , %
Caramels, nougats
Marshmallows X

Pressings, raucey
French dressing
Salad dressing
Syrups, toppings
Relish
White sauces
Mustard, cocktail sauce
Catsop

Dieretic foods
Starch frae desserts %
Salad/French dressing
Jellies, iams
o Syrups
Puddings - -
Seticek. 0
Teings
Candiss -
 Vegetable snd health foods %
‘800 ¢alotie foods

- Meai, fish
L. Saussge casing %
Fish preservaticon
. Canned fish, meat eic. i€
Costad jellied meat
" Antibiotic ive
Sausape ingredient
Preservative meat coat ¥
Swathetic meat fibrsy

MirceNaneous
Dessart water gels ®
Jams, preserves ]
Prepared cereals ®
Frocegsed baby food
Souns %
Coating froits, vegs.
Frozen foods
Synthetic potato chips
Fountain toppings

_Artificial cherries

4

E A

Rox W

X

Fa A

a4

woR W=

Mo R %

o oW o oM KX

MoK KX

R

X
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UFnaa algin Tudtustudienng 4

- Spocies LG 48 I'_i:mie, Black Kirby Munds Htp ";,-'S;hml_d\ ' Nielsen ez ¢l,,
' (in37, 1938} {1950) (1952) {1872} (1962).. .. - (1977)

15--40'

Leminariv digitaie 1540 - 33
frond 1 5—26-5 25-44 2035
stip= . 2733 35-47 ;- 30—-45
Laminarie seccharing 1 &--25 13214 1223
fronsd
stipe i
Laminaria fiyvpsrbared 14—24 1 I L
frond L 19=25. i
siipe
Alarie exerttenta
{ireland) '
(Munda, 19623 3035
dseopiytium 2030
24-.29.5 (Norway)
Fucus servatus 15128 2029
i"jzirf'i.-‘.ivL'!’Sfi'.[IfJSL.'.I 1828 L 16—-21 29
X 15"1_1"(:&3:('&}:}::(.-{:1‘3.5 C o 21-05-29448
. F;er:"#.j Virsoides s 30

{Michanek, 1978)

R ;{ﬁ::r;fr'ﬁ.!hgh'ea 38
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pavaaf] 1.13 (ma)
Species Lunde Black Kirby Munda Hoppe-Schmid Miclsen et al,
{14937, 1938) {1950) {1952 11973} (1961) {1977
Hulidrys siliquosa la-17%
Desmuarestie 20

Fekipnie muxima
Erklonie radiata
frond
lamina
Buacrocystis
MNereovystis
Polegupliveus

Egregia

Duryillea ynisretica

dise

slipe

frond
Durviilea wiflena

stipe

frond

{(Slewart ¢i al.,
1961 )

1 245

PR 362

29-6--40

13-24

14 20

1547

i8--20

i3

{Moss and Naylor,
[954)

20-6--16

36-398
312- 435

37-405
369 .44.8

Pud
bed



siyyafl 1,13 Wiy
Species e Lunde Black Kirby Munda '-3: -_:._. ﬁ.appe-ﬁchmid N a.‘.'; aE
B (1937, 1938)  (1950) (1952)  (1973) (1967) © (191D

Sargussum fongifolium .

{Ligihelm e ¢, 1953) _ 17.0
Sargassum sp. il

(Davis, {950) 13
Sargassum sy o 29.8-34-

{wighti, tenersivaim)
(Pitial ans Vasicy, 1253)
© Muroeystum i5.15-34.5
{Channubothia ¢f &l
1979)

Stoechospermum
marginatum
(Ealimuthu e al, 1977)

Turbingyia decurrens
{Kaliapéramal er al, 1976)

Turbinaria s
{Pillay, persanal
communication}

* Open sea plants.
1 Loch planis,




1980} °

_ix}gjj_ﬂ P 1 S ¢ s algin lupadwnsssdr suaning 4 (Chapman,
Food applications, . . - |
Property  Product e Perlonmance Property Product Performance 4
Water- Frozen Maintains texture during Emulsifying Salad Emulsifies and stabilizes
fiolding foods {reeze-thaw cycle. dressings various lypus,
Pastry Produces smooth, soft Meat and Emulsifies oif and” Tk
filiings _ texture and body. flavor suspends sofids.
Bl SACCS
Syrups ‘Suspends solids, controls
pouring corisistency.
Bakery Counteraets stickiness Stabilizing Beir Maintains beer foam under
icings and cracking. adverse conditions,
Dry mines Quickly absorbs water or Fruit juice’  Stabilizes pulp and concentrates

Meringues

~ Frozen
- desserts |

Relish

milk in reconstitull 7.

Stabilizes meringue
bodies. AL

Provides heat-shock.
proiection, improved ..~ .
flavour release, and
superior meltdown,

Stabilizes hrine,
allowing uniform
filling.

Fousnlain
SYTUpS,
toppings .

Whipped
toppings

Sauces and
gravies

and finished drinks.

Suspends solids, produces uniform
bady,

- Allds in developing overrun,

stabilizes fat dispersion, and prevents
freeze-thaw breakdown,

Thickens and stabilizes for
a broad range of applications




Food applications

Praperty  Product
Gefling instant
puddings

Cooked
puddings

Chiffons
Pie and

pastyy
fiflings

Dessert
pels

Fabricated
- foods

Perfoimance Property Product

Sizbilizing Milkshakes

Produces firm pudding -
with excellens boidy: and
texture; better lavouy
jelease.

Stabilizas pudding
systern, fiems body, and
rediices weeping.

Provides tepder gel bedy
that stabitizes inalant

(cold makeup} chiffons.

" Cold-water gel base for

instant bakery jellics

- -and instant lemon pie
* fillings, Develros sofi

gel body with broad
{smperatuce tolerance)
improve flavour release,

Prodaces clear, figm,
guick-setting gels with
het or cold water.

Provides z unique binding . @ |
system that gels rapidly
under a wide sangz of
conditions,

Parformance”. | .-

Controls ovérrin and provides
smeoth, cresmy body.
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Endustyial spplicaticns

Property  Product

L L e T

holding  coating

Texntile
dyeing

Gelling ki freshener
gel

Pesformance A Y Praperty
Controls rhcology.of ~  ~ Braulsifying
coatings; preveats. ..

dilatsncy at high sheas,

Emproves surface

properties, ink scceptascs,
and wmoothaess,

- Controls penalration to Stebibzing
;- improve adhesion and FACY,
. application,

" Prodiuces very fiie fine

prints with good
definition and exseilent
washouf.

Prevenis migration of
dyestuils in pad

dyeing operations. {Algin
is also compatible @ith
mast !‘ibxe-mctive dyesh,

T an, stabl’e gels are
K produced from: cqid-
;.-'_.wam svatems.

Product

Polishes

_ Antifoams

Tatices

Ceyamice

Welding

Fods

- Cleaners

Performance [

Emulsifies oily :mﬁ srzsp‘éﬁd& Th
sofids, X
Emulsifies and sta%nh.es. varfows ¥ypes.

Stabilizes ialex a:muhmm,
provides nsr-wxéy e

Imparis piasm. ‘Iy and .suspends
sesiids:

tmproves extrusion characiériatics
ang greenstyength.

Sugpends snd sta’bxﬁazes msoiuble
solids,
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Industrial applications
. Properiy  Product Performance Property Froduct Performance
Gelling . Explosives  Rubbery, elastic Gelling Toys Safe, nontoxic materials are
gels are formed by made for impressions or
reaction with putty-ike compounds.
: barates,
Hydro- Holds mulch to Boiler Produces soft, voluminous
mulching inclined surfaces; compounds . flocs easily separated from
promotes seed boiler water.

germination.

- ez P
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g ’.v.ﬁf Aol Bm 19 AR 1
MTTuTignaRgudy 2 indRny 4 (Chapman, 19820)

3

Species

Coun try

Use

‘Acdnthopeltis japonica

Ahnfeltia plicata
Gelidietla acerosa

Gelidiiam cornem var,

sesGuipedale
&, gmansi
&, divaricatuie

cpeRicm
fatulum

0L pacificem
G. subcostgium

,
Sy ey

G. subfasiigianm
G, vegum

Tl Gocertilaginenm

nitdifrons

P

{3, arborsicens

G. densum

& Hagulatum

G, pristoides

(. spinifosum

Gracileria verrucasa
{confervoides)

4. cornea

G, multiperiitz

& lishenpides

Gelidiopsiz rigicge

Pravoglodin pinnaic
{copilincea;

£ lueida

P tenuiy

LB gensa

Suhirig virrare

o
I
.

Japen Sea

White Sea, Sakhaiin
Japan

Spain, Portugal,
Morocee, California
Japan, Korea, Ching
fupan, Korsa, China
Japan, Korea, China
Japan, Kores, Ching
Japan, Korea, Chins
Japan, Korea, China

Fapan, Korez, Ching

Japan, Korea, China

South Africa, Mexico,

Cabiformia
Californiz
California

Chile

South Africa
Moroceo

Atiantic, N. America,

Califorpis, 5. America,
India, Ceylen, Japan,
Australia, 5. Alricay

™
i

China, Formosa,
Philippinzs

Atlanitic, N, America

- Ceylan
- Indonesiy, Philippines

¥
iy,

New Zealand

Toriashi-agar © 7 -
Hase of Russian industiry
Agar and food -

Tengusa

Onigus

Mixed with &, amoensii a5

aduiterants

Mined with &, amansii as
_adalterants
Mixed with &, amansi as

adulierants

Mixed with &, emansti as

adulterinis

Base of USA agar indusity

Used as adulierants
Used as adulterants

Principal species
Important in USA - -
lapan and Australia

Cevlon moss

Base of New Zealend indusiry

important

Formesly imgortam
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ﬂﬂnuasuruﬁmeaaawﬂrwu uasﬁfunm;uﬂuamiﬁﬂuurstnﬁnﬂa 9

;31 ;

(chapman, 1980‘

* Country’ Agarophyte Crop(tons®) Harvest ~Agaroutput’  First
- N et " method = © year of
: _ ~ - production

* Japan Gelidium - 3500-3303 P, D - 200052300 1944

=y . Gracilaria ~ 1000-1500 2 2000-2300 :
RO Korea Gelidium 2000-2500 P, D 530-650 - 1924
Korea DPR - - Gelidium 80-105° . P 30-40 1960
g Ahnfeltia 500-700 » G .30-40 S
China Gelidium - 100156 7 ‘40-50 19377
g} Gractlaric 160150 -40-50 =Ry

© Taiwan ~ Gelidium 50-60 P 30--50 1950

: AP  Grecilaria '400«550{}. 519 :30-~-50 :
Philippines - Gelidiella 200-300° P '30-40 " 1964
Mgl ' Gracilaria 10o0-15c0 @ 3040 : ;

* Ihdonesia  © Gelidium 400-500 P -50-60 1939 -

_ . Gracilaria 300-400 P | 50-60 :

India " Gelidielle 400-500 P . 30-40 - 1968
-7 ~ Gravilaria 400500 P 3040 L=
Australia . Graciluria 500-s00% P 80100 1943

© New Zealand * Prerocledic ~ 50-100 P 40-50 1943

S usA Gelicium 150-200 7 100-150 1920
Mexico Gelidium ~ 1000-1530 B "20-30 1950
Brazil Gracileria 20003000 G - 20-30 . 1
Argentina - Gracilgria  4002-5000 G 500550  ° 1963
Chile Gelidina 100150 B 80-100 . ' 1950 .

©oos . ... Grocflarie - 4000-4500 G 20-1¢0 L
USSR . Ahnfeltia ~ 3C00-25C0 G, ? - 150-20G .- . 1940
Spain Gelidium 1850~58500 ‘G, ¥ . 300800 1944
Portisgal Gelidiumn =~ 2500-4300 "G, P~ 300-700 1951
= Prerocledic  2508-4300 G,P -~ 360-700 1951
France. Gelidium =~ 3¢0-400 -G - 4050 e 8
ftaly Gracilatia = © 100-260 -7 - 30-50 ¥
Morocca Prerocladia 10801850 “C, P 200-300 1953
South Africa  ‘Gelidium ~ 2000-2500 G | 150-200 1943

o Swhtia = -2000-25C0 "G 156-208. - . 1943

€1 toa'- 1. Oletmnes '

. P.picking in intertidal zone; G, from duift; C, cu,uatzcn,’z} d.sring.
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Lﬁuuuqiiﬂﬂﬁﬂﬁ;§§§hﬁﬁm§u.

1uus%ﬁﬁjai§§; gunlﬁaﬁgm 218NAT7hAM agarr__gﬁuwﬁhﬁﬂéhauﬁnﬁém
uasadaaﬂﬂﬂﬁamﬁuﬁﬁuégéﬂgé v udsstatigomgRsianan 40 aﬁﬁ%yﬁéiﬂua urzazla
Lﬁaaﬁamwahﬁﬁﬂ{q 80 aéﬁqzﬁauﬁﬂﬁ ﬁﬁﬁﬁhﬂqﬁmﬁﬂﬁmﬂuaquﬁ?ééﬁ%%ﬁn%?ﬁuqaﬂrsLwn
vy asvingavny Lfus Boafuney  omdnunyyupnvn sududis amé%ﬁh;iygyquﬁszdﬁ&
”{;ﬂﬂe dﬂazLﬁuﬁquL%gunﬁaﬂﬁnqﬁﬁﬁw%ﬁ?ﬁﬂ?qmﬁuwan{q phycocollod ﬂéﬁﬁw “
usztwﬁﬁwaasﬁﬁhgﬁuﬁazﬁisqaquwﬁmsh pmﬂanﬁ-1.17)1&nsﬁﬁiﬁmﬁulﬁxﬁuawgﬁaqa

- o ' w
azfosdngaranUre inatu  wlarianns (Mg fuiRa Wladamsnumnaisieanas

o a = i Yy D A T
. USanaus zpmatwisddtalnnandavsaua zdaonsunnsi s uuoyiudn, qenas -

wiRsAl iU uRe8nsatn (mayned 1.18 - 1.21 uRsgufl 1.2)

. :h%§?ﬁ'agar lupagmnssy  1faioufiagu (agar) mufarldasdniasu

B § s oy :
A Surssmansiinathe ﬂqluﬁnaﬁgugniﬁﬁuanaq%n?suﬁu,q Snounananagans LU

o & 2 S 5
Tlusuifoa s BoaBunsd  Tavld agar Tunad infuueiuns (Hoe i Fouuy

~ . r 0 g -
uwde (sclid culture media) LﬁaaannﬁmaxﬂﬁﬁtﬁuwaaL%agt amumﬁ@mwgﬂu?zuqm
e ] ) :
40 geAdaidud  unsifouaauanslaivaa8nflignagtinga B0 oA 1elR 1dud
wly 2 Tugudmsuny s fusiforlmasnis Wi asans sanuayluidoomns  Yavdnuasnld

_ . TN e (e ) 2 >
Hoasluluamnsfde ivaayln Tadldidusuasausio fosfnii  wasdodusidh

w ' b s ey [ 3 T
Wusefaslshivanidosmingnuoy  0s1 =8uundls Suuas s (Ao laifefaidqan shosy

?faga;'iﬁ W 1966 amsFollnlszindifue 9 agar lusiumiusafeingd 4

309*@@0 Uous ﬁqLﬁuﬂ?wquqnﬁémﬂﬁa1uw?a@mﬁﬂwn?suﬁawﬂmﬁié{agar

oL aRdny su ig agar (Guunsiuny 1 0u emulsifier uwRy

stabilizer iuUﬁuazka?mqﬁﬁaﬂﬁﬂﬂaquds;;nﬁn IR
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‘mazash 1,18 - UFnanipufilarananuyay Gracilaria offlesng 7

Species. Yield (%) _

Gracitaria verrucosg 2535
Gracilaria multipariita i
Gracileria edulis 2025
Gravilaria corticate 14-5-23.5
Gelidium amansit 23 '

L3 5 g J
71 Auhuslas Aoumn i

.
2}
5
-
o

P
s

A U 1
disnmaufiatsandavwyay

pRsanRfA AT ORny AR 404 (Chapiman, 1980}

Sample Date of collection  Yield% pH

iER © 20 June A 1.3

A .3 July’ i &) 743

| Augisl 0 7:3

p A 15 August 2} 73

5 31 Auvgast 13 73 | -

f 11 August | 30 %1% acatic added
7 4 October .~ L& 13

5 4 Qetober R - 01 % acetic addeéd
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s figlgvasqrumadd (Chapman, 1980)

Month = Waight of dry agar (g}
" i Boiled 21

Boiled 4 h

Janusry 7 3.89 7.11

Februaiy. ./
Marchi .
CoeAprl

e
July
August
Sepismber
October
November
December

TR WOV LA T ON gy T
o
=N

98 6-84
54 7-9i
26 7-37

el
Wy
PO O G U T e D

34

e AD R GO GG N
v ld - B By O

. - i — w ¥ { 1 dug 3 ' K
URanaigufidna WAy Gracilaria s fiuranumwasns g o

Fnuipd UasRa® sanTiamn , 2521

ot

aurce of Seaweeds

% yield {agar) '

Ranong

Songkla

%
v

i
L

Surzitha

o128 % ey
tabas

)
1821 o




150

Paflection load [g) 0.75% ge

&
uh

—r
(]
AR

Breaking iaﬁa_tg! 3.5% gt

-t
4

5¢

L

Stmmer Austumn Winter == Spring

el "I i e TOMCe o ST D

9] | Lt
Jan Fab Mer  Apr  Hoy Jun Jul Aye Sep. Mkt New Pee
‘§-— Filis, L S _0- -~ = Popanii PL -

Al gel strength sospfiafsan Prerocladia lucida

_uuRay oy - (Chapman, (1980)"
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Tweracwnssuawnrnssfos 1Y agar usyslunsedos ol douan

ﬁénuaqghngu Jostuna s i Ufuwltea s 1 douan

”'1_1u?méwwn?iuaqwnsua=uﬂ?ﬂﬁﬁuwmwuﬂﬂmﬁﬁﬁ agar ;Juﬂ_ﬂ@lﬁu thickening
agent 1unﬂr q¢u ﬂaa 1 0u stabilizer ulsdafy uau;uUuﬁq
Adsnsa ma»uﬂuaabua WS aleluny pectin LN SHAR LR SLRBULN %@lﬁu claxl—

fying agent lun1sudn vOus Lok ussnauw

1 o -,
ﬂupméﬁﬁnssuﬁuﬁlumﬁumnuaq%ﬁs un  wSeLAFoeNNonIARlY agar
L] o= - - :
fsnn sehd  TupRRAIUNT FUAN T RILAY ld agar vRENLEE LR Luna sy anriea Lau

Adiunnsrimsosn ﬂﬁﬂaqaf Wondurans 1 lvn W Justveady  Iugnanvns sulsdhn

1¢ agar vAn9 weord nqar ﬂﬂuUU§WH Amrosny s Sudhpiud meunan
Riutfon  wl¥eflun  use 1%dtﬁUN Vvt ranouiu Busuazanson  uasld 1Tudaunay

LuBnanafin g lueRR Ry Yuns e @ﬁvuavnﬁﬂiu

wanananii agar va4uaa  arsurenousan agaxr el agarose RO
coann@ulmdaat 1du 1 alkyl agarose funisusnnyaosRiu  Imu38 hydrophobic

':thomatography s ensRasRiussduiuiviapRYas agarose

Usz LangasanuasUtinani s ¢ agar 1ua1uumquusvanﬂawaﬁlmaqn

'mﬂ?qaﬂ 1.22

- Carrageenan ¥s Carrageen Lﬁ%éﬂ?ﬁ%?ﬁ?ﬁﬁgglfated galactan
- polymer 18w phycocolloid ﬁﬂﬂﬁﬁiﬁ%ﬂﬂﬁﬂ%QﬁHﬁ@ﬂ#ﬁajﬂﬁéé{;dw Chondrus
crispus (Irish moss), Gigartina spp., ggghénﬁé?sgp, aa% (A9snaf 1.23)
ugndamnstldidn emulsifier, stabilizer ums tﬁiﬁkener THeTWIT 1 LAY

;mégqﬁnaqaaagjﬁﬁhfalgal gum 2 d9eANR98<UNAY  waBasldnany L BNgusNnnan

5u§4ﬂ=u§4ﬁ§?5; ;ﬁqpﬁuﬂﬂmdaylﬁ.ﬁ ¢fin fla - mu~, kappa-, nu~-, iota-, lambda-

e theta-carra’g"e‘énéh- dilatay carragenan guazjﬂbﬂﬁmﬂaéé’ms‘-"'l;’.Zi_Lsé?ﬁf‘Hﬁ’im?‘f

(Busiudlasn saor (sporophyte) uaesifldsha iunfuus (gametophyte)(fastar 1)24):




e

nagaafl 1,02 USannlY agar sz nriing 7 Tuiigoiufnn

W01956 unz 1966 (Chapman, 1980)

1956 1966
| Oby*: )y -
Microbiology 180 000 300 GO0 .
Baked goods 200000 200 000 -
Cenfectionery 80000 100 000
Meat and pouitry £ 60000 - 100 00O
Desserts and beverages 50 00D 100 000
Laxatives and health foods 50 000 S0 000 -
Pet foods -~ .. 50 000
Moulages, including dental 40 000 "...30 000
Pharmaceuticals 10 000 20 000
Miscellaneous 20 000, 50000
Total 690 000

| lh=3454 kg

1 050 0G0

! 7'171*1_‘_‘{-{1.. <3 carrageenans 'Lu;hw'wﬁu.m Jfswn4 7 (Chapman, 1980) L
Family Genus Species " Carrageenan
‘ Furcellafiaceae"k' Furcellarie F. fe.c.ﬁ‘gfam Kapps
Scolieraceae Agardhiells A. tenera:” " fota
Eucheuma E. spirgsum - ot
5 ‘ E. cottonil ¥appa, lambda
Anathece A. montognei fota
-Hypneaceae Hypnea - H. musciformis Kappa
H. nidifica (Hawail)  Kappa
! % H. seitosa (Hawaii) . Kappa _
" Gigartinaceae,  Chondrus .. C. erispus "' Kappa, lambda; iota
: Ry e el . C. sp. {Hawaii) lLambda - i
- Gigartina @ steltata. ' Lambda, kappa, iolz
" G, aeicularis l.nmbda, kappa
_ ; : = - G. pistiliate Lampda, kapps-
= Iridaca Lk radule Iriddphycan, kappa,
o Pt ' iambda
Phyllophoraceae Phyllophora P, nervosa Phylophoran
. Gymnogongrus G. sp. (Hawaii) iota - Py
Tichocarpaceae  Tichoourpus T ciinitus .. Lambds, kappa

(Usow, 1577) E
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puRseoe kappa, iota wae:

- lawbda carragesanan

Acid {pH 3.5)
Compaﬁbﬁzty T

Gemerally compatible with nonionics and lmionit.s bnt not with

Kappa .. .. fou Lambda
Sotubility
Hot water Soluble above 70°C , Sofuble above 70°C Soluble
Cold water Ne?* salt soluble, From limited  Na" salt soluble. Ca®* salt gives All salts soluble
to high swslling of K, Ca*“ and  thixotropic dispersions
NHI salt
Hot milk Soluble Soluble Soluble -
Cald milk Ingoluble Insoluble Dispeises with thickening
Cold milk Thickens or gels Thickens or gels Increased’ t}uckenmg or
(TSPP added) e gelling by
Concenirated sugar® Soluble hat. . Difficuity soluble Soluble hot
solutions 53 &
Concentrated salt In&alub!‘& coi;d #nd hot Soluble hot
solutions s
Water miscible solvents. . -~ Sce 1cxt =
Organic solvents e _Insolnblﬁ Insoluble Insohuble
Gelation P
Effect of cations i G_eis most strongly with K* Gels most strongly with Ca** Nongelling
Type of gel Brittle with syneresis Elastic with no syneresis Mongelling -
Locust bean gum Synergistic Mons None
effect
Siability
‘Neuiral and slkalinepH  Stable Stable : Stable
Hydrolysis of solution, aceelerated by heat. Gclhad nate mble Hydrolysis

cstionlcs

I
Lo
o0

L
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CYANOPHYTA - Blue=-green Algae
Oscillatoriaceae _ |
Oscillatoria tenqigA - ; : SR S . +-
Trichodesmium Hildebrand gl L WS TIEH =) a 4
Phormidium inundatum ' o 4
Lyngbya maguscula L : = R S A
| Hydrocdcleum lyngbyaceum . p = ey T +
i e Sy ety T

S. Guyanense:. . ' NS e At S
~. 8 ,
Plectonema =p. i + 1
Stigonemataceas !
Stigonema mamillosum. . . .. _ - T S
vulariaceae
“chYtrichia Quoyi - R N P - +
B. maculans : N wEevdd . F
Calothrix crustaceae S B T o N
C. scopulorum +
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Pleuxccapsa
Pleurocapsa sp. -
Nostocaceae
Nodularia sp. +
CHLOROPHYTA ~ Green Algae
Chaetophoraceasg
Protoderma sp. +
Ochlochaeta sp. +
Cladophoraceae
*Chaetomorpha sp. +
C. capillaris + +
€. linum + ¥
Cladophora sp. +
Rhizoclonium sp. +
Ulvaceae
Enteromorpha sp. =1
E. clathrata + e
E. flexuosa e
E. compressa o+
E. plumocsa £
Monostroma Sp. +
!
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Valonliaceae

V. utricularis

V. aegagropila

P R——
s

Siphonocladus Zoolingeri

Halicystis sp.

Boodlea Siamensis

Cladophoropsis herpestica ' +

Dictyosphaeria favulosa

lw}

Struvea Sp.
,

Coediaceae

Avrainvillea comosa

A, papuana

C. cicatrix

Udotea papillesa
U. glaucescens

U. javensis ' +

Ponicillus sibogae

Halimeda meacroloba
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Dasycladaceae
Acetabularia major o+
A. clavata X
Caulerpacsaas -
*Canlerpa ampigua oy :
C. fastigiata £
3

, filiformis

freycinetti

lentillifera

microphysa
C. peltata
C. plumaris
C. racemosa
C. sedoides

C. Urvilliana

C. yerticillata

v ‘crassifolia

.«gertularioides

Bryopsidaceae
Bryopsis sp.
Vaucheriaceae

Vaucheria sp.
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Botocarpaceae

Ecteocarpus simpliciusculus

Sphacelariaceas

Sphacelaria furcigera

Encoelinum clathratum

E. sinnosum
punctariaceae

olpomenia sp.

(9]

C. simnosa

Eydroclathrus sp.

H, cencellatus

H. clatratus.
‘Dictyotaceae

bictvota sps

D. divaricata

pogockiella sp.

-;.

+
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*Padina sp. .-
australis
boryana

*p
kP.
*pP, commersonii
#D

distromatica -

*P. gymnospora
*p, japonica
*P. minor

*p, pavonica

*pP. tetrastromatica

7. %Sargassum Sp.

d?éfoseira latifrons
*Turbinaria sp.
Other Phaecphyta

ASperococcus sp.

Halisevie $p.

zZonaria sp.:
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RHODOPHYTA-Red Algae
Rangiaceae
+
+
E. ceramicola "
Acrochaetiaceae
Acrochaetium sp. +
A. ginicolum + + +
Ruodochorton sp. &
Helminthocladiaceae
Nemalion &D. +
Bonnemaisoniaceae
7sbaraqogéi$‘spo +
Gelidiacéaéﬁ:
*Gelidium Amansil i 5 +
i
*G. pusillum +
*Gelidiella acexcsa +
*G. pannosa +
Gelicdiopsis intricata 1?
Wurdemannia sp?f;j: :x‘ +
T H
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Corallinaceae

Archaeolithothamnion Schmidtii

Melobhesia farincsa

Dermatolithon pustuiatum

Amohirva fragilissima

‘Jania sp.

J. capillacea
Gracilaxriaceae

*Gracilaria cacalia

*G, corticata
*G. crassa
robusta
verrucosa

confarvoides

dura

*Gracilariopsis sp.

Hypneaceae
*Hyphea SP.

*H, cervicornis
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musciformis
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‘ *H. cenomyce
1
|

*H, hamulosa “ +
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. cornuta t . , +

harcides +

{ “H. ©
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‘.

i

‘,.

. P. scopulerum +
Ee iy ’

!
! polysiphonia sp.
|
|
4
|
i




=l =

snya4dl 206 (s

] o
. &ﬂﬂﬁwvéﬁﬁ?ﬂﬂﬂstﬂ'ﬂa
gRALOIATUTIUNE LR

1 2 3

*Acanthophora orientalis +
A, spicifera - + +
A. Thierryi +
Centro&éfg; sp. $

& apiculaton 5 =
g,”éiéQulatum s + +
€. oxycanthum fi:' ¥
Tolypiocladia sp. e 3 3

; T. glomerulata 3 s

Spyridia sp.

S, filamentosa o+ 8

Levelillea sp.

L. jungermannioided:

*Laurencia dendxéiaéﬁ +

L. papillosa :':;. . e +

o Tl ._;;ff e E

iﬁ§{obtu$a g 4 +
ﬁggﬁgithamnionelia sp. GE - 3
ffépermothamnion sp. : +_;h'

Griffithsia sp.

Roschera Sp.
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Rhabdoniaceae
Catenelia Nipae +
Rhabdonia Schmidtii +
Dasyaceae
Dasya sp. +
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Plectonema sp. +
Stigonémataceae
Haggiéé;phon Sp. +
Nostochopéis Sp. +
Rivulariaceae
Calothrix sp. +
€. crustaceae +

Rivularia sp.

Gleoeotrichia sp.

CHLOROPHYTA = Green Algae
Chaetophé}écege

Stigeoclonium sp.

Cladophoraceae
cladophozra SP.

C. fascicularis

*Chaetomorpha capillaris

_C. antennina

" Rhizoclonium sp.

= :R." grande




mq?%@ﬁ 2.0 (ﬁs}

]
meﬁwuﬁq%?qvﬂsua

JRRY AN TENE LR {
2

tilvaceae
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Boodlea sp. : +

Cladophoropsis sp. ¥t,",ﬁ,_
Struvea sp. ~" B
Codiacéae
Halimeda sp. -
Codium sp. ’
Dasycladaceae

Acetabularia sp. _ &

A. major ‘ + +
A. ryukyuensis \ _ A+
Caulerpaceae
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g..racemosa _ e +

Bryopsidaceae

Bryopsis sp. i +
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Zygﬁéméﬁaceae
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Characeae
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' PHAEOPHYTA - Brown Algae ' .
Ectocarpaceae:
Ectocarpus sp. &

Dictyotaceae |
*Dictyota Sp. + 5
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Fucaceae

*Turbinaria sp.

RHODOPHYTA ~ Red Algae
Chaetanqiaceae
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Bangiaﬁééé“
*Porphyra sp.

*p, vietnamensis

Compsopogon Sp.
Gelidiaceae .
. *Gelidium sp.
.ﬁ;.fggiigiéllﬂ Sp.
Co;gilinaceae
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G. filicina
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Gracilariaceae

*Gracilaria sp.
*G. verrucosa

‘Hypneaceae
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C. fastigiatum
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Delesseriaceae
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Rhodomeliaceae

"kalysiphonia Sp.

‘Herposiphonia tenella

*pcanthophora orientalis

Centroceras apiculatum
C. clavulatum

C. minutum

Spyridia filamentosa
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Year

E. cottonii

E. spinosum

Total

.¥ ;51§§5
‘1067
1968
1969
1970
1971
‘ 1972
1973

1974

1975
1976,

19777 ..

565

430

185

306

. 230

. 195

330
6286
2670

3277
1920

2500

240
© 245
. 80
122
88
145
155
214
304
58
253

86

805
675
285

42870

340

485

965

6580

2728

20067

26800

:Actual ekbbr:ation, January—-June 1977.
Estimated egQQrtation, July-December 1977.
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March 351 © 1212 . esa. 3218
April . 482 aoeTl % 733 4218
My o AR 1830 603 3439
June 448 1924 755 .. 4068
Total 2320 9353 3628 18,608
Mean 386 1558 so{;r' 3101
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