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I THE STABILIZING PROPERTY OFCHONDllUS EXTRACTS

Introduct1on

It 1s known that lovconcentrat1ons of gelosew1ll help

~~ g~6U~:~~~~1:~tt~~i~~p~o~~~~~~io37gm:o~fe~=~~it:ss~;:tle
pended1n500ml.ofmllk. Specimens very-1nth1s pover and some
do not show1t toenrmeasurable extent. The degree tovhich it
1s shown1s sometimesknovnas the "stab1l1z1ngpower" of the
sample.

S1nceasimllar s1tuat1onvas observed 1nthe case of

~~r~:i~~~~~l~~;ef~~~~~~ i~~a~f~~~~~tt~~~~~~1~~ts~~t1~:i~~~1ve
suspens10nand attempt to find a relationship betveenth1s amount
and the concentratlonotthegelose solutlon. A.comparlsonvas
madev1ththestab111z1ngpovertovardschocolate1nmllk,and1t
1ssuggestedthatasimplerelationsh1pex1stsbetveenthetvo.

Attempts tofllter andwe1ghbar'1um sulphate and sllver
chlor1deprec1pitated 1nthepresenceofChondius extract proved
very-difficult, vhlle the production of an oxalate and a deter­
m1nationoftheportionsedimentedby-t1trat1onaga1nstKMn04.
wasrelat1vely-s1mple. The oxalate was formed by-the 1nteract1on
otcalclumchlorldeandsodiumoxalate. Barlumoxalate,tormed
;~~~l~~r~:~~r~~~~edm1~~1~oa~;~:gave essent1ally- the same

Increas1ngquant1tiesofaO.50:'gelosesolutionwere

m~mhm~~~~:~~e~:~~~~t~g:rH~:~~i~:~+~~1!~t~6d~r::led
water. To ensure complete solutlontheywerewarmed at 60° and
gently-ag1tated. Oncool1ng,lml.ofaO.lOMcalc1umchlor1de
solut1onwasaddedand,aftermix1ng,lml.ofaO.lOMsod1um
oxalate solution was run1ndrop by-drop with agitat10nand
alloved to stand five ~o ten minutes. They- vere then centr1fUged

~:i~~mrr~:~:~;~~:~:i~~ofri~:::~U:;~~~a:~~~~~~~ln~~h~-
fllterpaper,3 ml • of5:'sulphur1cac1dwasaddedtogetherw1th
ashortlengthofglassrodtofacllitatestirr1ngandbreaking
uptheprec1pitate. Thecalc1umoxalatevasthentitratedaga1nst
N/50potass1umpermanganate {Jl), 1nam1cro-burette.



The amount of calcium oxalate held in suspension was
obtained b,. subtracting this figure from a blank containing no
gelose and was expressed as milligrams permilll1iter, orin
90mecases as grams per gram of gelose.

Experimental

To ascertain what agreement in values might be
expected on the repititionofa single determination, four tubes
containing 0.05% gelose and four tubes containing 0.02~ gelose
were centrifUged five and twent,.m1nutes each. The results are
given in Tables land 2. It will be seen that results are
reproducible within· 1%.

Table 1. Agreement in values after 5 minutes centrifugation.

Mg/m;t ~~n~:~~~t~~~doin suspension

O.On Gelose 0.02~ Gelose

6.72 1+.67

6.66 1+.61+

6.72 1+.61

6.66 1+.67

Agreement in values after 20 minutes centrifUgation.

Mg/"';i ~~n~:~t~t~~~dot suspension

0.05\CGelose 0.02\CGelose

2.87

2.88 2.63

2.87 2.61



The manner otadding the sodium oxalate attected the
results (Table 3). Highervalueswereobtainedwhentheaddition

:~~u:~et~;C:~u:;t~b~~~~~:~;;ai~~~'con~~i g:f;~,:iveThe
tubes were centrituged ten minutes.

Table 3. Eftect otmanner otaddition of the sodium oxalate.

Ilg/"';t ~~n~:~t~t~~~d oi" suspension

Added slowly and allowed
tostand15m1nlltes

0.05'SGelose

3.76

0.02'SGelose

3.22

2.88

~~;~;ie~t standing atter the addition ot the sodium

Tiineofstanding(minutes)
O.OSGelose 0.02% Gelose

4·35 3.64

3.76 3.22

3.75 3.21

15 3.76 3.22

30 3·75 3.22

3.76 3.21



QUantity at
reagentsml.

1.5

2.5

3.0

1+.0

Mg/ml:.atCaC201t
be1dlnsuspenslon

3.71+

3.75

3.71+

3·76

1.25

1.50

Cbangeslntemperatureupta60·badnameasurab1e
etfect(Tab1e6l. Aftertbeaddltianaftbeca1clumcblarlde

~~~et~~st~:r:a~~~e~x~~~t;l~~d:~~ute:r~;rt~~ai~~;c~i:~ ~~~~~:-
tbeywerecentrlf'ugedfarfi1'teenmlnutesandtbedetermlnatian
~~r~a~~~~n~~~latemade as bef'ore. Above 60° irregular results

Mg/ml.o!CaC?otbeldlnsuspenslonat
Cone. of

56·C. 90·C.Gelose %

6.71 6.56

5.10 5.08 5.13

1+.01+ 1+.06 3.98

~.08 3.06

TbeaddltianafsufficlentquantitiesafNaC1,KC1and
CaC12,lnexcessaftbattarmedbytbeaddltlanandreactlanaf
thereagents,eausedlncreasedsed1mentat1on. The salts were
addedbefaretbesodlumaxalate,andtbetubeswerecentrlf'uged
ten minutes (Tab1e7l.
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EffectofaddedNaCl,KClandCaC12.

Additional
Mg/ml.OfCaC2<nt:held

Cone.o! cone.o! ~gi~Spensionwith

Gelose:' salt. moles.

0.05 0.005 3.74 3.75 3.77

3.74 3.74 3.75

3.73

0.03 3.72

0.04 3.82

1.34

0.03

0.04 0.83

5.0 5.5 6.5 7.0 8.5 ~10.4 11:6

Mg/ml.ofCaC20lt 1.92 2.43 2.503.11 3.743.743.782.451.92
held in suspension

The amount of calcium 6xalate held in suspension decreased
with prolonged centrifUgaUonfora11 concentraUons (Fig. 1).
The curve was logarithmic and hence the logarithm of the time was
linearly related to the number of grams of calcium oxalate held in



.r·lmeminutes

Etfectoftlmeofcentr1rugatlononthecal.c.1umoxal.ateln
suspension.



suspens10nper gram of gelose at the par:ticularconcentratlon
(F1g.2).

The same logar1thmic relat1onsh1pwas observed 1nregard
to the amount of calc1um oxalate held in suspens10n at var10us
concentrations (F1gs.3&1+). The angle of the line as well as
the value at zeroconcentrationvar1edw1th1nd1v1dual samples.

Bar1umhydrox1de and oxal1c ac1dwereused to form
bar1umoxalate. The results were parallel to those obta1nedwith
calc1umoxalate (Table 9). I1lw1ll be noted that 1nthiscase
no sod1umchlorlde 1s tormed by the reactlonbetween the reagents.

Table 9. Compar1sonBaC20ltand CaC20lt.

Cone. of BaC20l,. CaC20lt
Gelosa;C Ilg/ml. Ilg/ml.

3.06

BaC20l,. Kg/ml.

~

0.06

0.01+

2.87

2.77

"'Slncetheconcentratlonotgeloseandthenumberof
grams of calc1um oxalate held 1nsuspens1onpergramofgelose
var1edlogar1thm1callyandthesamewastrueasregardsthe

~~i;a~~o~=1~/i~~~,O;h~~~t~1~g~~;O~:u.~:rm~~ ;~~: ~~ec~~~~~on-
oxalate held In suspenslonper gram of gelose at aconcentratlon

;h~~~e~ ;~~t~1~mgb: ;~ho t~~ ¥"::n¥ ~~et~~n~"f;: ;~de
by the lines plotted for 1 and J< respect1vely. oK can be
obta1ned by substitut10nat any concentration where the calc1um
oxalate gm/gmgelosEl'1s known. When this was done the follow1ng
agreement between observed and calculated values was obtained 0



0.10%

1.10 1.201.30 1.40 1.50 1.60 1.70 1.80

Time log minutes --
gure2. Showlng the fesult or plotting the logarithm or the gramsorCalC1U111

. ~~~:t~~~,g;~s~;~~:i1>~~'::~~~~l~~ ~~g:~~:.or the time or cen-



i 3.00

s
u
s
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E
N

~ 2.00

15m1n.centrifugatio

25m1n.centrifugatio

0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08
Concentrationge1ose:'

~~f~~~o~x~~~:~'~ationand time or centrifugation on suspended



Gm/gm.
30

1+5 n.centr gatlon

0.20 0.30 0.1+0 0.500.60 0.70 0.80 0.90

con~~t~ai6~~ of gelose.

Sbow1ngtberesultofplottlngtbelogarltbmoftbenumberofgrams

~~ ~~c~:c~~~:~~o~u~end~S~eih~r~f~~i"~~'1~~:;~:i":h~h;o~~~;t~
centrit'ugatlon.



Agreement Inobservedand calculated values.

Tlmeof CaC20lt.grams per gram gelose
centr1fUgation Conc.of

(minutes) gelose:'

15

35

893

575
1190

671

421

457

576

670

428

452

Samples of gelose were used to compare the amount of
calc1umoxalateheld1nsuspens1onw1ththe1rstab1l1z1ng

~~:;s;~ai~ss~~~iri~~e3~~6m~~.of ~~~c~~~=t1~o5g~n;r~t~~nm1lk
test1ng2%butterfatwastakenasan1ndexo{stab111z1ngpower.
The results are g1ven 1nTable 11. The constants for the samples

~~ t~;o:~1~~~Ygi~e~~ld ~~o~~~;t~e1~e~~S;~;1~n~ppears to be related

Compar1sonofconstantsobta1nedbyCaC204andcon-
i~n~6~t,~f~ ~~c:~~~:y to hold 36.6 gm. chocolate

Sample
1\9.·

d1dnotg1veusualresults >0.30
1.17 gm/lheld at 0.05%.

211 0.525 0.860 0.045

0.254 0.748 0.050

7.3 0.217 0.140 )0.30

4.1 0.179 0.326 )0.30
247 0.101 0.467 0.040

329 0.428 0.325 0.030

177 0.152 0.620 0.060
215 0.314 0.208 0.045



Since! represents the amount of calcium oxalate held in
suspension at unit concentration of gelose and after a unit time

~~ ~~~~i~a;;~~,i~es~~~;s~~e~;~ :~v~~ ~~;~~~~yt~ft~lkam~~;in
the unavoidable 10:' error made inthedeterminationofstabllizing
~~~Inb~:,m~~n;o~~=r;~~e. Table 12 shows a linear relationship

Table 12. Relation between! and chocolate held in suspension
per gram of gelose.

21+7

329

177

Cone. gelose
holdingchocol­
atelnsuspen­
sion:'.

0.050

0.01+5

0.01+0

0.032

0.060

K/chocolate
Chocolate held heldinsuspen-
1nsuspens1on slonpergram.
per gram gelose. gelose.

In 1930 Eve (28) showed that methylene blue would pre­
cipitatea solution of gelose and claimed the reaction was
quantitative. He suggQStedthat the dye was adsorbed by the
carrageen,formlnganlnsolubleadsorptloncomplexo

Adsorption has been found to follow a certain rule in

I~!~:~~:H~~r~~liH~t:~~~~~ism::F~:~~i~~q~mIT~~~i
~~o~n;:e\~~:t~~~:ibri~,,\~~n~~~~~m~~~~ i~ss~~~~i~~~ ar~
taken we get log a= logc(+ l/n log c. The two sides of this

EEH~:tE:::f~:~~;a;f~:~~t;~~:~i~o;Oc:~~~~t~;;iateT~~ =~~;:rity

~~~~~ ~~~:~L~~~~2~r~~~~:~~~i~J~~hi~:~~~~::~~~:~~~:~~



~~;E~d?h~:!om~!~!~~!i;:~~;:~~::~;~!~~i~:~~:~:~rr~mllY
depleted.

It 1s bel1eved that these suggestionsm1ght account for
the observed stab1l1zlng power relationships lngelose solut1ons.

1. J.n1nsolublesalt,calc1umoxalate,wasfoundtobereta1ned
1nsuspens1onbygelose solut1on 1n such away that the quantlty
held In suspens10nper gram of gelose bore alogar1thmic relationship
to the concentration of gelose. Whencentr1fUged,thequantity1n
suspens1onpergramvar1edlogar1thmicallyw1ththetlme.

2. Results could be reproducedwlthinl:'. Temperaturesbelow
60· had l1ttle eff~ct, as well as a var1ation 1n pH between 5.5 and
8.5. The quantity and manner ofadd1tion of the reagents could
causelncreasedsed1mentation. The add1tion of suff1c1ent quanti-
t1esofKCl,NaClandCaC12alsolessenedthestab1l1z1ngpower.

3. Theequationm=K/tPcnwasdevelopedandchecked,wberem1s
grams CaC201+ held 1n suspens10n per gram gelose at concentrations

~t~E~~;:gJJt:h~;'~6 ~ea~~l~t:~et~O~~;"::~htt;c~od~~:i:M~e

1+. Stab1l1zlngpower1s1nterpretedasanadsorptionphenonemon.

2. Effect ofac1d on stab1l1z1ng power andv1scos1ty

An 'attempt was made to determ1newhether It was poss1ble
to treat h1ghlyv1scous samples of gelosew1th ac1d and to reduce
ltsv1scos1tyw1thoutdecreas1ngltsstab1l1z1ngpower.

Forth1s purpose four samples were used whicbhad been
~9t3~ and bleached 1n Pr1nce Edward Island dur1ng the summer of

900cc.ofasolut1onconta1n1ng5gm.ofgelose1nO.lON
H2S01+was d1v1ded 1nto ten samples of 90 cc. each. Thef1rstwas
lmmed1atelyneutral1zedw1thl.ONNaOHus1ngalk_ac1dpaperasan

~:m~:~66~~~~!~~:~i:%~r~~:p~n~~£:::~~~:~;:~1~~:~ie:ve
1ce and analyzed.



90ee.oftheso1utionwereused!orthedetermination
o!viseositywithaStormerviseos1llleter,whi1etherema1ning10
~~~r~!~~~en~~ti~)to 100 ee. were used to determine the stabilizing

~

The effeet.of'eeid oil the viscosity· and stabilizing power.

Time
I

I~amp1e Number
III IVMinutes

Re!. Stab. Re1. Stab. Re!.
~~:~: ~ ~~;~~. ~~~:Vise. Powr. Vise. Povr. Vise.

380 1.50

15 408 21+5 1.1+6

30 395 195

1+5 36 76 1.15

8 1.04

The results show that while the viscosity is decreased by
treatmentwithdiluteaeidmuehmorerapid1ythanthestabil1zing
power, it is imp6ssib1e to eon'istentlyfind apoint..where the
viseos1tyhas.beendeereasedwithoutthe1ossofstabilizingpower.

Tests for reducing power were all negative with the
exeeptionofaverysl1ghtpositiveonsamp1esIIandIVatthe
end o! two hours. This indicated that the viscosity could be
decreased without causing measureab1e hydro1ysis into free sugars •
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II THEEFFECTOFTE.'lPERATUPJlANDSOLVENTONTHEVISCOSITYAIID
GEL-FORMING PROPERTIES OF CHONDRUS EXTRACTS.

Introduct1on

Cons1derable experimental and theoreticalvorkhas been

~~n:oi~t~~~~nt ~~ar~s~~e;~ef~~~1(~~/i:~r;1~~1~~1~~g~x~~~r'ers
betveenthe1ntr1ns1corspec1t1cv1scos1tyandtheconcentration

;id;~vmFr~ndM~~=::~~:;mrs~~:~~~:~~o;m~;;~1;~~:1~P=1:
c

~t~~::~~~~~~t~~sco~~;~.areV~~~~~~n~:~t~~~s~~;~~~i~eb;h~e~:;~:~
tureandso!vent,andtheexactvalueslneachcasemustbefound
emper1cally.

effect of t~;~~~~tu:r;~X1~~1~~tM~~kpm~e~:v:u~~;:1~~~y;~;rene,
rubberandcell~oseacetate1ntermsofthemeanmolecularshape

of the molecule. Theycons1der that a linear molecule instead
ofremain1ng l1near 1n solution takes ona number of random shapes.
The mean of these 1sdeterm1nedbythe "energet1callyfavourableness"

~;gte~e~Oi~;1~~bs~:~~~~s;~i:;:~ toT~~; ~:~g:h~n:n;~o~~~xp~~~~r-
theoretically, that the spec1t1cv1scos1ty1sh1gh1nagood solvent
and lovlnapoor solvent or solvent-non-solventmlxtureo Ina

~~~~~o~f(~~~v~n;~n~n~W~~tr:~~~~~e~1~~:ri;a:~~;1~h::~~i~n;:~
term ~ by the presence of the non-solvent. At the upper limit of
solub111ty,thepolymerv1l1formagelpart1cularly1napoor
solvent,slnceanenergetlcallyunfavourablesolventwillfaTour
polymer-polymercontactsbetveend1tferentcha1ns. "Anenerget1c-
allyfavourablesolventw1llstandah1gherconcentrat1onofthe
polymerandyetg1veaflu1dstablecond1t1on."

Since gelose may be considered as ~ 'polymer made up of'
carbohydrate units, 1tvas thought that a similar sltuationmight
exIst Ina gelose solutIon where the addItIon of' salts would cause

:r~~~~:a~ep~~g~~;~~;;i;yle:~~~~~~: ~~:~1ngT~~~:~~sb:~~: 1n
the same way as the solvent-non-solventmlxture does towards synthetic
h1ghpolymers.

Themater1alusedwaspreparedbye1ther(a)dry1ngthe
crude extract or (b) dry1ngafterprec1pitationwithalcohol (7) or
(c) drying arter alcohol prec1p1tat1onand d1alyz1ng. Thedr1ed
mater1alwasground1naWlleym1lltoaf1nepowder, Therequ1red
amountofgelose,afterdryinginaplstoldeslccatoroverphosphorus



e:~;o~;:t a~h~;·~e~:sa~~:~oi~e~h~~ ~~~;~i~~~ water.

Stormer v1 s~~:,;;~~~a;%e~e~~;'"1~~~;::n~e~dm~~:nb~a~~::t~~ '(IS).

~~~c;:I!~h~r!~:~~;:H~~Ht~:~t?:;~;:~~Ee~~;3fo~1~~~~£;:~t
temperatarebath.

Measurementsweremadeoveraserlesofconcentrat1ons
fromO.lto1.2gm.perlOOml.ofsolationatapproximatelyO.05
gm/lOOml.1ntervals. V.ar1at1ons1nprocedureareg1ven1nthe
succeeding paragraphs 0

ResultsandDlscllssion

It 1s known that the add1tion of any one of a number of
saltsw111decreasethev1scosityoflr1shMosssolations(13)andthat
~~e~~ea:~i,el.particularly KCl, w111 caase an 1ncreased hardness

Thev1scos1ties of four extractsweredeterm1ned over a
rangeofconcentrat1ons. The extracts were prepared from the same
crudemater1al and would d1ffer 1n only the salt contentlnherent in
the1rpreparation. The f1rst three were as g1venabove (a, band
c),andthefourthwaspreparedbyadd1ngO.25:CKClto(b). Results
areshown1nFig.l.

I;o~~~/~eHo~r~~~~!~~~l:~h~f~~;~:::~:f~!~d:~1~:~::T~~:::
preparat10nthese extractswQuldcontainvarying amounts of natural1y

~l~~;r~~es~~:,a~~1~~s~~~ n~s~~V~o~~ai~en~e~~:~an1~s~a~:;~~~1na-
the calculated salt concentration of the other solat1onswerefound
to be: (b)O.022%j (a)O.02S:CjandthefourthextractO.27%. On
be1ngtw1ceprec1pitated1nS0:Calcoholthefoarthextractgaveits
or1g1nalviscos1tymeasurements. .



sp/c

Dialyzed
llcoho1pptd.

llcbho1pptd.
+ 0.25~ XC1

0.1+ 0.5

Concentrationgm/100ml.

I'1gure 1. ~i:~~O:;h1~~reaSings~t conpentrati0t' on~ and £



2.00 ~ ~
' O.OO~KCl

~;:;;;

0.3 0.4 0., 0.6

Concentrationglll/lOOmt"

Rrfectof1ncreas1ngquant1t1esoflClontbeviscos1t7
ofgelosesolut1ons.



0.5 0.6

I'1gure3. ComparlsonottheettectotKClandNaClonvlscoslt;r.



showed the latter to be less effective. Itwlllbeshownlater
thatalowerconcentratlonlsrequiredforpreclpitatlonwith
potass1umchlor1dethanw1thsod1umchlor1de.

Measurementsofthech&.ngelnvlscositywithlncreaslng
temperatureweremade,andltwasfoundthatwhilethesalt-free

:~i~~c~~eh~~t;n~i1~;~~e:s~~g~~~hv;~c~~~;~a~~(Fl~~s4)c~~t~;~:a_
ture,wasmuchgreater. Theinltlalviscoslty, as well as the
rate of decrease progress~vely diminished as the concentration of

~~~hmr~~~~;f~1~~:i~~:~rc~t~h!~~~~'~H:~e1P~:~~m~;f~:~~e~~se
temperature should Increase ina good orenergetlcallyfavourabIe
salventat a greater rate than in a less favourable solvent".

Theequation'l'(sp=ac+bc2 1sknowntobetrueonlyat
comparatively low concentrations. In the case of gelose solutlons

i~et~:P~~~~~~t;~~~o~h~s~~r~~~:st~; :~~~~1~~5w~~{ ;~oamJ.r>tl~F~~~5).
a stiff gel at about 2%. The exact Goncentrat1on at which thls
takes place and the hardness of the gel lsnothowever solely
dependent on salt concentratlons. Dlalyzedextractsdlffercon­
s1derablyandthisvar1at1on(F1g.7) 1s not assoc1atedw1ththe
method of preparation.

Whenpotasslumchlorlde1s addedtoa solution of gelose

~nm~~a::l;~1~~eo~~~~~f;~ ~1f~~:;t~o~~e~~~a~~~~tt~~g:s6)b~~:e~nand

!~!~:g:~::~~fi~:FI:g~~i;~tf~ge~;~~~r:;~:~~f:~i~~~r;~~;~ia

~~~;c~~b~~t~;:~:\~f~ein~~:a:~~it10n of the salt. No attempt was

Extractsw1thd1fferent concentrat1on-v1scosity relation­
shlpswerealsofoundtodiffermarkedly1ntheconcentrationat
which a gel could be formed by the add1t1onofpotass1umchlor1de
(F1g.7). The h1gherv1scosityextracts formed gels at a lower
concentratlonontheaddltlonofequalamountsofpotasslum
chlor1de. Theadd1tionofsufficlentpotass1umchlor1detoa

~~i~::a~~m~:~U;~~a~~~c~;~~;~~~~t~~nO~5~h~;i~~,g~;;;~~~~

Solutlonsofgelosewerepreclpitatedwhensuff1c1ently

m!~s~~~rt~r:fc~~:n~7~:~~;~!;~;:~~~:~o~1::~f:r~;~r~~tl~s



1.50 0.03~ Sa

40 50
TamperatureOC

Figurel>. Change 1nv1scos1tyw1than1ncrease1ntamperature 1na
~~i~~ gelose solut1on w1th and w1thout the add1t1on or



1.00

F1gure5.

/5alt-tree. ~

~~,-~,.,:"u,

0.3 0.1> 0.5 0.6
Coneentratlongm/looml.



• Formed gel
at l.9~

• Formed
gel.

~ormed gel.

Concentrat1ongm/100ml.

l"1gure6. IItfectof1ncreas1ngquant1t1esofRI:longelformat1on.
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suggestedthatth1s1srelatedtothe1ncreasedeffectonv1scos1ty
and gelationofI<C1over NaC1.

Table I. ConcentrationofKCland NaCIrequ1red toprec1p1tate
gelose.

Conc.req'dtoppt.w1th

.KCH NaCle

(lOm1.ofgelosesolut1onwasusedandasaturatedsolut1onof
the salt was added from a m1croburette untll prec1pitat1on
occurred. Resultswerecalculsted.)

~

1, Extracts of Ir1shMoss are found to have the samev1scos1ty­
concentrat1onrelat1onshipas ohserved1notherhighpol,-mers.

2. Theadd1tlonofsaltdecreasesthev1scos1ty1nsuchaway

i~g:;e;~:;:~~~p::~h~~~~~~~~~~~~~~:r~:~~~i~~m~~~~ ;~~~~~:ti~n
3. Increas1ng the temperature decreases thev1scosity. The
ratio 'lisp/c. S decreases more rap1dly 1n salt-free solut1ons.

It. The effect ofKCI onv1scos1tyand gelation 1s more pro­
nouncedthanNaC1. Th1s1srelatedtothesolub1l1tyofgelose
1ntherespect1vesaltsolutions.

5. Theadd1tionofsalt1n1t1atesgelationatalowerconcen-

;~m~~~t~:e~~~~~ ~~~~;lln~~~~~lc vi~~o:~~~to~o~~:n;~~:~~e;s,



1. Preparatlonotcommerclalsamples

:" ,The'1'011owing:pl'ocedures were used- on sample~.:shipped to the
Kratt and KrimcoCompanies.

At Yarmouth the work was done at the KraystayFactory.
The moss was spread ona board floor to such a depth that there
was approximately one pound per square toot. It was "imposslb+e
at the time to obtain any large unitorm sample otgreenmoss soa
large well mixed sample ot black moss was used.

1. Inltialweight175lbs. After being soaked tor two hours

;~l~:~ht~a~~~a~~ea~gs~r;a~o~p~e~~s~nt~~ i~~0~n~\~2t:~\:~ the
moss had become partly dry but was stlll sticky to touch in spots.
The moss had been turned by rake at the end ot two hours and was
now wet with seawater tor an hour by means ot a hose. Thetollow-
ing tive days the moss was kept wet by light continuous seawater
sprinkling. This was discontinued each day at 5 p.m. and resumed
in the morning at about 10 a.m. There was no rain and the moss
was not covered at night. Atter one day drying it was baled and
had atinalweight ot 200 lbs.

i~ste~~i~~tl~~y;?s. Fi~:~t~~i:~/~9t\~~: bleached for only 2 days

~ieac~~~~h~m.l~~. ins~~~e~ ;a~~ie;~h:~l~/~;~~r:"~o;h5nd:~;er
with seawater. After a two-hour soaking in freshwater the
sample was dried for one day. Final weight 136 lbs.

4. Weight 100 lbs. Soaked for two hours in seawater and then
bleached as in No. 3 omitting the tinalfreshwaterwash. Final
weight 85lbs.

5. Weight 130 lbs. The initial soaking was carried out with
freshwateraciditiedwithHC1(lpintto45ga1.)andthen
continued as No. 1 except that the period of bleaching was
shortened to one day. Final weight 62 lbs.

6. Weight 45lbs. treated a, No. 5 with the exception that the
initial washing wa.s with the already used acid solution (from 5).

Samples were also shipped to Kraft Cheese CompBJlY trom

;~g~~~~h ~~~~~. Bi~~~em~:~ef~~:P~~:~i~~o=a~r:~~om~~:d~btri~:dgreen



moss was f1rstdr1edandwe1ghed samples bleached. Indrying600
Ibs. of moss y1elded'208 Ibs. of black moss. Thefollow1ngsamples
were prepared.

1. We1ght1501bs. Soaked 1nfreshwater2 hrs. and kept wet
wIth seawater by pouring 'Water over the spread moss bymeansot
a bucket. ,The sample was allowed to bleach for five days as 1n
theprev1oussampleNo.l.

2. We1ght 150 Ibs. Wet1nitiallybysoak1ng2hrs.1nsalt
waterandma1nta1nedwet by saltvaterwhileb'l.eaching for two
days. Fresh vater vas then used as a wettIng agent for a t'urther
per10d of two days when the moss was stored after drying for one
day. The freshwaterwettlngvas aIded by numerous showers and
the weather was very dull. The moss was bleached however by the
end oftl:e fourth day. Finalwelght5'Olbs. .

~ioneW~;~~: 15~h;b~;ath~~e~;:dd~h~teh:x~~~; ;~~;1~:~ :~t~~1:~s

4. We1ghtl5'01bs. Sample of black moss from Rustico, treated
as No. 1. Finalwe1ghtllOlbs.

Samples shipped to the Kr1mcoCompanywereprepared as

1. We1ghtl5'01bs. Prepared as No. 4.

2. We1ghtl5'01bs. Sampleofwests1demossdr1edw1thout
wett1ng.

3. Sample from North Cape. We1ght1501bs.bleachedwithsea
water four days.

4. Samplefromwests1de. We1ght1501bs.bleachedw1thsea
water four days.

at Rust1CO:he samples for Krimcowere collected by the1r agent

The weather at T1gnishw83 on the whole poor for both
bleachinganddry1ng. Most of the t1me the sky was overcast and

~~rt~wge~~~1~~e~~/:~~e~ig~~I~~~~'ra1~hi~dr~~lw~:a~~~nf~~vantage
~~:a~e~~o~~~:sJual1tyof tl:e Chondrus extracts. (Reports from

There was somedifference1nthemode of turning the
moss. That at Yarmouth was turned by means ofa rake at appro:xl-

;~~:~~~~~~~;~;i~~r:b~:~~t:~r£:~~:~::~i~~1~~~~1~~i:~ng



2. Exam1nation of commerc1al samples

AboutltOgramsofeachofthesamplespreparedasex­
plained1ntheprev1oussectionwereextracted1n21.ofbo1l1ng
water. After12hoursextractionlOOcc.waswithdrawn,flltered
and evaporated to dryness. Aftergr1nd1ng1naWlleym1110.50
gm.waswe1ghedandd1sso1ved1nlOOcc.ofdist111edvater. The
v1scos1tyandstab111z1ngpowerwasdeterm1nedasg1ven1npre­
cedingsect1ons.

The follow1ng resultsvereobta1ned on the samples

Mo1stening T1meofbleach1ng
solution days?

freshwater
saltwater

freshwater
saltwater

Relative
v1scos1ty

0,,5%g91089
Stab1l1z1ng
power 'K'

358
326

198
196

262
231

Itvouldseemthatprolongedbleach1ng1ncreasesthe
ab1l1ty of the gelose to hold 1nsolublemater1als 1nsuspens1on.

The oppos1te 1s true of thev1scosity and consequently
the ge1l1ng power of the extract. Treatment w1th freshwater
appears to lower the v1scosityw1th, ifanyth1ng, an 1ncrease 1n
stab1l1z1ngpower.

It must be remembered howevertbat onlyaf'ew samples
vere1nvestigated end anystatement1sthereforeofnecessity1n
the nature ofa postulate.

3. Examination of sta~~:;n~l~~.of samples prepared 1n the

Several s ....ples prepared during the summer of 19lt3 vere
examinedforstab1l1z1ngpower.

It vas found that gelosevhichhad been prepared prev10usly
byprec1pitat1onfromaqueoussolutionv1thethanolandstoredfor



tenmonthspossessednomeasureablestabillz1ngpower. Extracts
however ",hich",ere prepared ",ithout precipitation ",ith ethanol
retainedtheirstabilizingpo",er. This ",as also true of extracts
prepared fresh from the stored plant.

:~~;~~:~~~r~::;g~~!~~:~~ii:;~~i~~g~~:i~~i~:~i%:gi~!:~6
4ar

h~~~Sc~;, ~~es~~~t~~~. andA~i;~rat~~~~ e~x~~~~l;~~~o~ot~~~~a-
ture the bottles ",ere examined for signs of precipitation. In only
one case ",as the chocolate not completely precipitated under these
conditions. This occurred ina sample "'hich had been bleached
with frequent vashing "'ith fresh ",ater over a period of three weeks.

S1milarsamples",ereprepared",iththeadditionthatthey
werepasturized for 15 minutes at 60° C. before being placed in
the icebox. The chocolate ",as then held in suspension in the
sampleslnvestigated. No correlation however was found in the
~~~;:ions necessary to produce an extract "'ith high stabilizing

The following are typical results:

freshwater
bleached
black

I day
2 day
2 day
5 day

saltwater
bleached
black

I day
2 day
5 day
5 day

stabilizing

:i=rir;i;~]~:

0.00.00.00.00.0
0.00.00.00.00.0

Stabilizing power
afterpaateuH­

IAtinD

0.060.050.060.050.03

The stabilizing power is given as the grams of gelose
per 100 cc. of milk required to hold the chocolate in suspension.

As before there is.anincrease in stabilizing power
",ithprolongedbleaching.
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