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Sinoe lang bofera the ottack on Pourl Horber thore hae beon a videsprond
intereest in sources of seavaed gume nati-a to obr ouwn o shores. Enosy oocupatiom ef
vital polints in the Pacifiz during tha var cut off indsfimitely tha source of &2
percent of the prevar supoly of pgar, snd threatened tho emall eative source of

enly frea the espoecd coast of Califernin. Thwes events led to en intenalive
seareh for subetitutes mhich 2ight rezlece ngar in its varicus uses.

The inddstries rnd products in which sgar plays a part arc epread widsly
thirough cur ocomosy. mnd though 1ts role osp eges eoall, It le meverthaless e
ioportant cog in the works. To 1llustrate, a fst usas are - 89 a conditipmer in
baicd goods to prevent steling: ms & jellying and surface ioproving agsnt fer
ieinga, pastry fillings. end cendy isllies: as A stabiliszing ecd bedying sgent Iz
pharzecsutionle, czulsicns, olptments, end Jellios; as & setting ogest for deutsl
imor-saion matorinle; as o suspending agent for grochkite im yire draving lubricanta;
ng a svelling agent in the coating of entorie pllis; ms n etabllizer and protective
collold in insecticldnl sproys: ns o humsotont in tolmcco mizturcs; as m gelliing
neent for heotogroph duplicntors: ne a zolling sgent in the manufpctura of lenk-
proc?, non-epillable storsge butterios; as & golliing mgent spd fllm fermer in tho
properaticn of nitrogen fixing tocteris for addition to eolle; for tho properation
cf cotors weed in meking photographic filme; ms a gulling egont for inbodding
paterinls in the preoperation of Elstolezicel eccticoe; pe o gulling mgent for
bagcterioleglonl culture pedia. For meny of the uees of ager, subatiftutens aAre
readily availsble; fer cthor uese. subetitutcs are cot readily epparest. Ia soy
event. tha loes of o pajor pertion of owr agnr supply was & heowy dredn on supplics
of othor jellyizg, emulsifying end pembiliging egunts, thaoseclves reduced in amount
by curtalled imports and bEeoyy wurtise deczecda,

Aetng tho seavoods listed es belzg used for the extraction of egor wes
Sracilerin coofurvoides. Ouentities of this weed have beon reported as existing in
South Africo, Australis, Chinma, apd Jegon, ood oa the West Conet of the United
Szites. Boyt (1920) poted lorge gusstitics ef thls eenwusd ercusd Besufort, ERorth
Carclinm, and rezarked upon ths prosects of a gel-foroing cosponent which wes
extrectoble vith bolling woter. Buso (1552} w=a, bLowever, the first to thorcuzhly
investignto the posaibilities of this sren, Eo estimted the onoucts of seaweed
ta be of commercielly expleoitebie magnitude; and reported his uee of the gel-
foraing extroct for btectericlogical woris. The pessibBility of mn Aflantlc pgar
indnetry bosed on theog estveed beds wes susCistod.

Tollewing up Runn's findines. Stoloff (unputlished data) otudled tho cxtracts
of several samples of Graodinrin gonferveddes from the North Carolina mrem.
Hethnds of cxtraction and purlficstion similor te these used in tle preporeticn
of egnr yielded extrogts which, 1o turn, produced gels of the snne magnituds of
stronzsth ms compercinl pger gels of the srom concatitration. The Orreileria
cxirest gole, Rowover. exhibited poch grezter gynercels and tended to set et o
muth higher temporature. This high settiing tcocerature rme found to be chorscter-
igtie of one co-poment vhick crused elthcr coomlete gelatlon or thicksrnicg of tha
g5l et Eigh temporstures, Acpending oo iis comcemtretlon,

For ceoy of tha porposes for ~hick sgor bes Veen umed, es for exaspls, In
==y of tha food mmd pleroncczticel propornticzo. tha phyeleal propertles mantloned
Eavas been of pecomlery importemcs. For bectericlegliesl purposos, owever,
vizcosity of ths ecl, gcl etrength, teparature ef geletion, e moumt of
gyncresis arp dotersizing foctors inm esteblistisg the poselbility of utlllieatlcon of
Eny scovocd cEtTREE.



It phg for Bucterlaloglosl upe that & native aAgar, or ager suhatitute, @58 ma
oriticelly neodod. TFor thim romgon, vhon cerinip Oreeilorin ¢xtracts wera obssrred
te contein little or none of tha fractien gelling ot & high tesparpture and 16 show
only mederste eynercals, @ pore oXtensive iovestigotion wos ocutlifhed to dstercine
ceegonnl variations la propertlies of tho gun extracts.

Suell seale comoorclal gathering of Drnellarin ceafurvpoldes vme started in
1543, Through the coopuraticn of three local flshorzwea it wes possllila to hove
vookly samples of ssawaed gatbared froom thres different locations. representativa
of differant énvirontients, ond sent to the College Park, larylens, Inborntory ef
the Fleh tnd UVildlife Setviso. Bazples vore collected weekly over the period frem
July 11 to Decenber 30, 1544, During the eerly part of thie peried, Both tha
fibssgnod Foopliko™ type of meed mnd the free fleating "orinkly® variely zere
obtcined fro= tro of tho bade.

Tha Yerickly¥ forn of ticed 1s thought to Yo satirely vegitotive In reproduc-
tion, propesating froo colle which have survived the vinter in the tottos sod.
Esproductive ergans havo pever Yoen obeorved oo thie typo. The "sopliks® fora, oo
tHa costrary. cltost alviys is coversd vitk thae zodulen ef these orgmms. The
faraer typo tas the baly ooe found efter Beptenber 1. Btorza mmle It lopoositlce
1o ccilzct e=z=plon for short pariods: notobly in Aagaest. Durlng the lset thres
zonths, vhen 1% vas eppporent that no moro sarples wiellizng gele of low gelling
tenmporzture ~gra to bo o¥pecicd: only overy socomd s2sple Ifroc ench locslity TEa
exirasted.

T8a a==plus, nir=iried, contningd congideratle but varying coounts of cola-
ture, frec eclt, sand, nod Sabrde. Tt no offort et purification prior ta oxtTac-
tion s ads. T o kEndresd to threoa hnndred roe of tha seavesd pere odded to
1% to 2 gallons of imter. in en opon ston =jociketod copper kotilie, tnd cooked =t
A slor -boll for tro hours. During the last bnlf hHuur, severzl bendfuls of "lEyfie
Bopercol”™ vers slded to osalst filtrntion. The hot —ixture ves filtared thorough
hanve Suck, nnd the rosddus subnltisd to ttvo sdditionnd extrectiions of Ehout too -
hours ecech. The filtrstes trevo alloved to gel in sbollor pons ond wars than
frosen. The bYlocks of frogen ol vere pliced on troys of 1/4 inch resh scroan,
thised tod driod - nat roon facperntira vith tha ald of onoelsciric Inn. The resuli-
=7 akeets of drivd Zoo =aro ground, nod the mixturas was ussd foT moleture delers
mirction oed to propoare gels for physicol teets.

Lhie athod of wEbragticn vnd murification remevwed Bll exFept the véry Timg:
ingolublo l-purisien. The solte md other woluble imgpurities resninsd in the gal.
but sogt of thesg ard raticved in tha rater ~high suwpavnted on thewihg tha froten
gal. Tho terniniig 'abeoet of web gun retnived ppyrecindly smounts of these enlubls
ibjparities, but vos usmlly of o penedatency wiich <id net perely forthor Vediing.
Thesn sldctrolytos end soluble proteld Yeord imutm Yo bova Iittlo offgct unonm tha.
physiosl propartios balng etudied, =0 mo furtker refining "ona thought notessery,

Eolsturo 1as detoriined with the Jvourd fAried extroct by hartizpg a @ tn =

gran satsply 3n i eir oven &t L3900 f&r thro. Bours. Cihiar fosa vars delerminbed
with a&le onds up to noconconbentica of o 5 gerrunh dr= weipht 0! tha sttracted
pin-ae eelenlnted fran dnla vm tBe =ogilura conbonl Vazhads gwat i3 fho doters
phmtien of  bronking toad and arveres! o g po ed-inomare Eeldll slasheva.
(Stoloff, 198h). Brlsfly. to doturnine the Sroading sord, the 1.8 pargent soliens

poured pbaut & e, decp in ceyetallfeing disksn T om im dinsater Ty § en, Bigh,
nllorod to set £t roon tecpareture for eevorsl hoors, ohd then mpged for 249 hours.



Tha foree in gress vegquired to rupture the gl sarf=ce (brecking lond),
epplicd to a vertically beld flat-snded plunger abett coc-talf ineh in Hmuh‘:.
tan dctorziced, mnd calculnted as grame per contiouter of plunger clrounferesce.

To deternine vatur of syooreais, 100 zl. ef the scl, cocled pe nonr to tha g=1
polat as Lt could be poured, or about 50° to 557 C., wora poured irt-u a 2%0 =1,
Erlcosoyer flosk, The gel wos allovwed to seb for onc hour 4n o 20° ¢, incubator
and thon oged for st leart 24 hours 1o & 37° €. incubnter. The =ater of eyneresia
formod Ly this procezes was repoved fros tho gl eusfoce by repeated washinge with
cartan tetrachloridu, and separated in o ceatrifuge tubs with a grodustod wip
WAE.TLE, o1l bubsl whlch pergitted tho pioupt of w=ter to ba read directly,

Stoloff {1544) Ead fo-ivded & aingle samples of Oracilearia guas tith n pu=ber
of cocmercial eger seonlaa in kis study on ayneresis, in widchk he concluded that
this guantity epproeched n caximuo nfter 2% kEours. In the pressat mnd sorve
extensive study of Gracilaria zule, Borvever, it was ohsorved thot the mogust of
gractusls co=timmcd to incrorse for perlods up to 72 hours. Shls ctecrviticn o=a
ende sceilantolly efter most of tho gele knd elrcedy been tested, uasizog ths 24
hour iatervel. This acoounts for thae consideratly bBigher values noted for the
scat recortly extracted gurs and sini=ises the significrnse of eorlisr values,
particularly those reported as balng under 1.% =1, T of the loveost vnlues *ore
checkefdl over the 72 leur pérlef and 3 to 5 £ ee ca mooh voter of mvneronls ==s
obtainad, tut o gonernl cheolt of all theso samples vns not thought to to necesssry,
begougs the tomperature of gelation along mrnkes moet of these uo extroots unsult-
atle for goneral booteriological use.

In this meries of extrocts, the exngt terperature of pulatlon s mot
dstarnined, The teopsr-turo ef M5 0. vas scleclted =5 A razimes at vhick 2 sol
could sgt to n gel end 11111 be uscd In pouring plntos, Zest tubas contalning
10 rl. of the 1.5 perce=t sols =ere, thorafore, keld in a vater batl at tkis
te=perature, =224 vor: I:"tEd. al=ply o ®plus® if the cootents met to o gul, oF
Erisug® if they recoined llguid after ona kour,

Msat of these remnioizg 1igquid et W59 €, were tricd out ns medin bass =md
pleted with sazplas of pestouriged milk, Four series mero ploted. In tho first
eerlon, oeven Orhaollnria az-plos, ond in the other serice, thoso movon onmd two
additionnl snoples wore ploted 4n triplicnta. Ls Tryphtooe-=Glucomss Extroot madls;
rocozrended by the Stonizvd Uathods Cormittes of the Avcsican Putlie Henlth
Asgooi=tion, wom usnd i= porica 1 and 4, vhile perfcs B cod 3 mere plated on n
matrient ager medin, vith thae uxperimecatel Greellerin june Telng subatituted,
volght for welght, for the epar uwesed in the control in every ease. EBovioe ) mos
froeul ted witk 0.0 £1. of b-dap ¢ld 2ilk, ond the rasulting counts veres too
i1l to te ainificomt, ner 414 they Inldonte “hetker r:.-L =g bod cifectivoly
glstrituted tho iccculun. The sote pllk mzpla ot €.1 =1 iz peries 2 resulted In
21l plates bairmg oeeccemicetle becouse of epresiers. Cozria :.'.::u ettalned vith nil
gecplen 1 scrles 1 2nd N, psing a 0.1 =1, inoculusef cne d3p cld milk, btut cony
of thoes plates shored spreciers rlso, mnd only o fow so=ples vera conglptemtly iow
in this respect (Table 1), Flrtes wera nll Incubated ot _]',rﬂ C. for U8 hours,

lurpiness of the sola; noted im Hnru than half of the sarplos. in serles J§ =nd
4, 4n vhich the nedin vors held et U4° C,, rag in part responsitle fof poor éis-
trituticn of tle lmoeulus in meny uf thoea plrtee. This taperoturs wos sc closs
ta the gel point thnt tha msl often sot alnost imstonmcously vhed coning in contect
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rith tha fless of tha Fotrl 2ish. In mn effort to cesbat this offsct, olates In
series 1 wers poursd at 507 C,, and even st this tezperature good sizing was not
obtaizable. For propsr distritution, a tempermture of about 557 C. was jfudged
EaCe84aTY.

The hkigher tesperaturs used ln pouring plates with Oracilaria sedin, or
posaltly some difference in unimomn mtritive faciors 1n tho presumitly inert
medius boase, resulted in dlfference in ecunts om agar contrel end erperizental
platos. The counte using Gracllaria =pdla were, in severel cmece, oaly 10 parcent
or less, of the controls, Sizllar alfforences ware obesrved bty Bacdholzer
(Etolaff, Loe, Sandkolzar, at al, 1945) la plating several other typical
Greoilaria extrects with a nusber of pure cultures. In the coures of thia ilnves-
tigation aleo; as in all previcus work with Crazlleris, the high incidcnce of
sproaders vas moted. This undosirable property is appareatly the remult of the
ratker cXtossive e=ount of gynerssis which these gels exhibit, as comparcd to
egar. (Table 2).

Lospinoss Yelors complets pgelation was noted to some degreo o glsost ell of
tha samplen fn the prescnt serles. This ln spmareatly dug to the preseaco of one
or morTe cooponente of the extreot havldg bigh gslation tezpereturcs:; es chbeserved
Wy Btoloff (1943). Thure eppesrs te ba mozs of this kigh gpelling tespersture
component in all of ike samplee, cven though in soms of the sanples collected
parly in tho season the emount le vory emall. Btoleff hod attempbed tha sepere-
tion of thuso gum frectione in 1543, This vork met with little succeos, from
witleh It iw evident thet tha fractions are 4ifficult to izolate; and there is
1ittla hope of a cozmeroial procoss to ctofisaically eliminmate the high gelling
esnatlivent.

Teie luspliness and Bigh viscoelty abova tha fta=-érature of cozpleta galetlion
of sode samplas,; end the kigh temperature of gelation of =cot sasnles, ore,
thorefere, dofimite lisiting fastere in tha tse-of eny sr= from Jorth Carolims
Crocilrrin for bactericlegiezl purposcs. In pdditio=, iz cZcessive eyzcresis
2208 to bte pssocinted —ith the kRigh lncldamge of soreclsry end ooy cause pFels to
slip 1n tha Fetri disbss, A4Alzoet all of the samples geve irregularly lower plcte
counta AR compored to rn rEnr medle —itk tha ence imoculom. AlL these feciors
rra uafnveratle to tho genernl use of thie gum for bmctericloglonl vork,

Tha date on pereent ¥ield mad the throo phymicel propurtice etudied, ore
prescntud in Table 2. Thera im a large degree of vorintlon pres:nt in ell
prepertics cboerved. Teling tho group ne & whale, tha recge ia Flelds vos fro:
19 to 43 peroent, whils for broallzg load, £z evan grenter range; {ro=a 68 to D
grms par centisgter, v=s fourd, Eynorceis shoved the grisiest variatiea, with
values recgicg fme 0.6 to 5.0 =111iliters. Tie corrasponding cocfficleants of
variation wers fournd to bte 18.%, 37.9, mnd 45.0 pareent, respoctively.

With this e=unt of warlsticon It ils ot possitleo; vith the small muster of
sa=plece Ln sach group; %o chow any relotionchip of tresklng lead, yleld, eor
pnoresais te source of semple, nor to type af sasplo, tkat is, crickly, or copliks,
ettoched woed. The only mean wvalue thnt shove mny indicetion of belcg o signif-
igent dlifforonce is that for the YPreaking losd of f£iho Dyreteor Farm sasples; wlch
Is mbout 20 percent kigher than the sverngo Breakicg load of the other gel secples.
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The relaticachip of tha vnrirklias studicd te énto of rpelleotion ie plso no:
ro=dil)y eprrent. He-over, tham ell the volucs sre plotied. es io Figures 1 T 3.
it i poenible t5 leock brgond the muserpus "ot eod Eipk vnlices tint eodalrr
influeres the stetistical fnterpretnt:on, rnd dotcet certzin gensrel tronds. IR
iz ovident REE: tkero is oo witxle relctlcoaklp contircips threngkout thu seFecn
for exy cf tho threo sete cf dotn. Yiald (Flguro 1) thoes leas seatteratlien then
tin ofner éata, Eci rpponrs o fncrenss to A oexivym at mbout ridsenscc eod then
tz doereaso ot & eomechet gresiter rote. In thle emse the data pere 2lvided, with
Buntenber 23 included in egerize 1, pnd rogroscics linss =were caleulated for cach
gectiag, Thode ore dromm ip Figere 1. n2d the for-ulns oro given in Table 5. For
Eremeing lead, inete 1s en oepporent repld lnersase o s pexiian ir oid-duguel, on
uven Zore rapld dcoronse to £n Avernge value of siout 100 grers per cextizoter,
fnd n furtlar geclize 1o%te in the svhson, after Noyocher 1. Thle la ioddssted by
tks brokon 1ine In Figre 8. Tho data for sincresis efop whot probrlly ahould ks
conaidcred o8 catirely rerdo- dlebribitlicn; Ti%h perktpe = elipght Izercipd In Izta
scoeon, oelde Free kigk v=loce obizined TItE tho f-crecsed egizg perliod.,

Tku dota of collection dses besr o ponliiva rolscion to the tecperators of
gelnticz, Most of the sols wrich golled talow 459 . rera prepured froo scokccds
collected baforo Aopnst 25 BEooe woe obinlized fro= weed collected aftcr
Septertar £9. Ihe relatlon le mot porfect, na eooo kigh gel-point goamecd wos
¢ollected ma early &s augiet 4, but thore mac=s 1ittlo doult that cxtracto witon
toerperature of golntica undforily below W42 0. cco enly Bo gxpegted Iroz Grogilngin
ccliveted in tko Merth Coroline aren befaro dugust-1.

in/'sustary, Sracilofia ponferveifen fros Beanfo-t, Horth Carcliza, tma Fouzd
to yleld guy extrocis aocuntleg, of on wverage, fo 2t to 23 poroant of tho Ery
vopd, Gole ef 1.9 porcant (drr weight) consemtraticn prerered froo thene extreocts
gnowed Az averepe btrosking Jecd of atout 185 gre= por cectioetor with a Elgh
dogruv of wvarietility. Too dogroe of syseresis oxmibited Yy thesz gele. chich
cverrged soTe thon & =iliilitors por LUC gr-3 e gei, ==hkes theo ummuited for
featliae Brsterisleplosl vrrk.  Cartaln of the oxtracta Tren scesesds collected In
Jily red cerly Angist geliod belew B4 ©,, Lut t-. licitcd guistitien of secosed
voileble ®f thlo pesrlicd coke coomorcicl cEpicitatiom S—practical. o aGvernl
gzace, Witk melp Liguic =t U560, ripgh viecceity md Jureinoss of the ol et
TegpiTntures 107 C.. or moro sbeve golnties tiéde pronss rixing of modla AGd
inpouluz Sifficuly snd Linited R4l walie for rectine Yactoriclogle*l worlk.  Tha
grect rejorlty 6f Yho cxircotod pune propsared in thE conrssoof ‘thile Invudstipntlen
gt fo eplid er seri-wolid gela st 40 €. 4n tho concontration ueod, ood pooocsscd
High vietoelly soounting to.on Jloey consletemey &b quito high torporeturew,
rondoring thom vasuititEe for brcterlclegleal wofk iv-olwiss o pixivre of inocoins
end, liguid =eddsps in t=e Fetrl €lak,

atimovloicent 1s 22da of Cho Zgeletance of Dr. I, A, Sendbelocr nnd Mra.
Errgrot Joon, bacloridloglets of this Becwlee, in comrecticn nmith beotericlogzical
studive reportod for tho Grozilearin oxiTrate.
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<4ZlL 1. TFlatg Counts with Modla Prepared with Grecilaria Extractse

Series 1 Eoriea B
Avercgs Fluta Spreaders. Avorapgs Flnte Bprandera,
Esmrle Cemmt per rarcont plates Count per percent platos
- Forter miliilitar nmot countablese millilizorse ot pouminklate
1 50 ] o o
2 220 n e+ n
3 600 gg 350 33
£ 300 ) B50e 0
s £0 15 Tooe o
g &0 1E Tae €7
12 100 8 Too= b3 ]
15 S " GO 5
16 ~ - ToCe 33
bpss Comtrol 620 W Jorh 33

4 T ‘-om plates sbhouiap grocth.
* & 4 cxmtelndd lwpa siove tempermiure of galation,
*s flakas with gore tozn 1/ oren covoread by soreaders were not cconted.



TAELE 2. Tield asd Certala Phrsical Propertlews of Extracts froa
§rncileris confervoides (Bertk Caroli=s)

LEFLT]

Zxzpie Eyperenin,
Bource Tops  Duzber Collectios Tigld oo  Ereaking per 100 ga; Gel st B89 2, »
- . dnte ary btasis Load =1 Bo gel at 459 €, -
parcent gress par williliters
cantimeier

or = 2 July 11 4 180 e -
oy 8 & July P g B0} 1.k -
Hip g g July 26 El 1m 1.4 -
Lh " a Fuly 26 1 189 1.7 -
or g in fuly 28 i 189 1.7 =
oF 2 i1 dug. & 5! Fa o 1.5 *
pr "] i2 g, 5 17 210 1.5 =
B c 11 Aug. 5 ] 2%: 2.3 -
4] N 15 aug, 19 n 2w 2,0 -
=r = 15 gy 10 25 250 1.2 *
or B 1k g, 11 24 2B 2.5 *
or z 7 hag. 18 e ¥ o.9 *
53 ] c 29 sng. 18 Fd) 220 1.2 .
=p ] 7L kg, 19 o8 1T 1.8 .
n c 18 dug, 19 25 320 LT .
= | W 13 bag. 19 B 150 1.F -
i ) e g2 hug, 29 25 170 o, b &
me u 24 Mg, 05 1 1kn 1.k .
cr + 21 dug. 25 Y 2nn 2. -
oy 2 L] Sept. 1 n 169 2. h -
i N BB Sept. £ ER 140 1.6 &
P g g2t Sept, 2 6.8 119 1.6 ®
ey -4 24 Bept. B n £1n 2.2 .
B g » Sapt, B ;E 1 1.8 L
n - 1 Sent. 11 -5 160 1.b .
er B g2 ] Bspt. 15 n 2 1.5 .
e [~ 13 Eept. 1V 25.5 150 LS *
LT £ = Bezt. 21 1D 2.0 #
57 c 15 Baxt. 2% Lh L L1 .
n e k1 Sezt, 21 W €0 1.7 o
ExP c 17 Bext. 21 225 1E0 1.6 .
or € 5 Sept. 29 5.5 150 1.5 *
©F ¢ ﬂ Bat, b | 200 2.2 -
ERP & Det. 9 ﬁ 120 1.2 *
o o W3 Gok. § 5 a2 k.o .
oy g uz tot, 13 2 2o 1.8 .
e g L Dek. 21 2r.5 180 B.b *
i3 o L tct. 21 1.5 190 1.7 .
L | B kg Gote & 27.5 i 1.2 .
Enp 43 kg Bew. 1 b5 163 1.8 M
& ] kg Bav. § 24 130 2.5 .
or 1+ ki or, 10 g 180 2.5 *
B E 5 ey, 20 19  His E.F .
| 1 -3 53 Fav, 23 = 1k ) L
r E =2 Baw, T4 ] 120 k.1 *
ER? c e D, 2 b & k.0 .
] £ 53 2 ] n s k1 -
2 e &5 Dec, 8 17 al 5.0 .
ki e a7 Dec. 16 23 1o 3.# .
] g [ Des, 15 2] o 2. .
¥ BAP-Foitls Mum Polet, EB-Eastern lay, Ul-Oyster Fare.

#% [.FPres Monting Crinkly wasd. b=-lopllis mttached weed,

-
-
-

difrerest evenn. Bampile U wan of
und % pontalnsd scoe H, musciforpls resultlog !a alocrmal valuss for breakisg
wai Trem memwesd collected 1o January 1544,

leed azd sneresis,

Emwpile

fenplan 1 aed 5 wera froo sparesd cellected on several diffarect daye mnd In
minz] fornis,

end 414 noy ferm a gal,



Ii51E 3. Suszary of Data in Takle 2. om Tleld szl Fhysical
Properties of Extracts fro= Cracilaria cosforyoides.

Yicld in Freokicg iond 8- nerosls per
~Rer cztigeter

Scurca of Kexn tandsrd Haan Standard Eean Standord

et | orrar error erroT
percent percent gane graza ailli- milli=-
liters litern
Pcttle Rum 28.% 1.23 154 11.90 1,96 g.220

Folint
Eastora Bay 29.8 1.68 196 19.46 2,64 0.274
Cyster Farm  28.7 1.23 187 15.55 2.22 n.ﬁ
Bhcle Growp  28.58 0784 166,2 8.58 2,21 0.

£ficient of wariztios for whsle greup. Yisld, 1B5.9 percent; bWreaking lead,
37.B purcant, cal syoefcals, 55,0 percesnt.

Bsgression lima formula: Fer Tiell.
Jaly 12 to Bept. 23: Percent ¥leld = 20,0 + 0577 = (Busber of days fros 7/12).

Sopt. 23 tc Dog, 16: Fercent Tleld = 22,8 - 0875 x (Husber of dayn frem §/23).

Cerrelation coefficlenits to Sepl. EE: r == 0.218
Bopt. 24 to Deo. 16: 7 = = 052N,

i
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Figere 1. Percent yleld, dry welpght, of agar-llke eztract prepared from sasples of Gracilaris
confervoides collected near Besufort, Morth Carcline, during 1544 seascn.
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Flgure 2. FEresking load of 1,5 parcent rals frea Bracilaria confervoldes (North

relation of breaking load to scurce and dats of collection, 1544 seanon,

Carclina) showing

lizsa



o

BOTTLE RUM PDINT o
0 EASTERN BAY . . 3
*
= 40— oYSTER FARM . . + h
=
= o
o
3 J,D— - + .
= a * o 4 @ ——
@ 2.0 ° i P~ ' i
Ll szl __...._-.t- T u--l'-""'-‘- e 0
=R n———'-}'— [ ] +
E :' @ o o e ®
= & & =
= o
W |.ﬂ- &
s’
i | | ] = | i | i | 1
JULY 15 AUG.15 SEPT.15 OCcTIS NOV.I5 DEC.I5

COLLECTION DATE

Figure 3. Synereals of 1.5 percest gele froa Oracilaris conferveldes (Nartk Carclina) showing
relatioa of syneresls to source and date of collection, l?hﬁ season, [Letersination om
sanples collected after November 15 were on gels aged 48 to 72 hours. Two cther sasples,

LETEd eallected Saptember 23 and October §, were checked with this procedurs, resultiog lo the
two hlgh valuea In mid seascn,



