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iisosaFpfromqs, lftQmC.amJlftQmCamJlftQmC.amJrocessing';,, :: .lei , , , , rocessingrocessin
', . II I ,

Seeking a
,

.

solutionsolution,
toto'

,
"thethe'the'the-

problem

"_'the-
problemproblem of disposaldispoidisposalof3! of wasteWaste fromfromfrom-

surf
from-

surfsurf clam processingprocprocessing'aprocessingassing,,
' aa Sea GrantGran-

tresearcher
',

researcherres archer has discovered'discovered' aa-

versa
a-

versatileversatileversaversatileile enzymeenzyrn , that 'holdsholds'holds-
p

'holds-

promise

'

promisep ron\iseronise\ for dissolving dentaldental-
plaqu

dental-
plaqueplaqueplaqu , improving beer-brewingbeerbrewinger-brewingerbbeerbrewing-
processes

erbrewing-
processes

-

processes ,. and breaking upupp moldsmolds-

inin the blood vessels of burnburn-

victims
burn-

victimsvictims .
'

'TheThe' scientist is Dr . RobertRober-
tShaJ1enberger

Rober-
tShallenberger.ShallenbergerShallenbergerShaJ1enberger., of Cornell'Cornell'Cornell-
University's

,' Cornell-
University'sUniversity'sUniversitys' New York StateStateState-

Agricultural
State-

AgriculturalAgricultural Experiment StationStation-
atat Geneva . New York'sYorks' SeaSe GrantGrant-
Program

Grant-
ProgramProgram is supportedUpp$ rted by thethe-

COplmerce
the-

CommerceDepartment'sNationalCommerceCOplmerce Department'sDepartments'
National Oceanic andand-
Aunospheric

and-
AtmosphericAtmosphericAunospheric Administration , andand-

by
and-

byby the State ofofNew,New York throughthrough-
the

.
the State ., UniversityUriiversitY of New YorkYork-
and

York-
and .

.,

and Cornell University .

'SeveralSeveral'Sever'al'SS' ver'a-
l

vera-
l' yearsyears ago , Dr .

Shallenberger began. seekingseeking-

solu
seeking-

solutionssolutionssolu tions to the increasinglyincreasingly-
serious

increasingly-
seriousseriousserious problemprobleql

,
ofofwhatwhat to' dodo-

with
do-

withwith the leftoversleftoers ofofsurf, surf clamcla-
mprocessing

cla-
mprocessingprocessing . Traditionally ,
processors'processors', havehavt disposeddispo ed ofof-
wastes

of-
wasteswastes

..,, such as shellssheJ.ssheJsshells). and digestivedigestive-
tracts

digestive-

tractstracts, In nearby oceans , bays , andandIand-
estuaries

and-
estuaries

I

estuaries .

Pollution control regulationsregulatiregulations-
now

nsns-

nownow arere forcing the processors toto-
fmd

to-
findfindfmd other methods of disposal oror-

develop

11-

developdevelop commerciallycOl1l}ercially profitableprofitable-
products

profitable-
productsproducts from the leftovers . '\

DrlDr:. Shallenberger , an enzymeenzyme-
chemist

;

chemist , reasoned that the clamclam-
must

II-

mustmust have a digestive enzymeenzym-
ecapable

II-

capablecapable of breaking down'down'
down-

carbohydrates
jj-

carbohydratesplantsthatcarbohydrates in the marine plantsplants-
thatthat are its food . 11-

AlthoughAlthough carbohydrates inin-

most
11-

mostmostplantsdifferterrestrial animals and plants jj-

differdiffer ' from marinem'arine' plantpIantplantc-
arbohydrates

II-

carbohydratescarbohydrates , some are similarsimilar-
and

II-

andand can be broken down byby-

enzymesenzymesenZymesbyenZymessuch as those in thethe-
clam's

the-
clam'sclam'sclams' digestive tract .

'
11-

IfIf these digestive enzymes couldcould-
be

II-

bebe isolatedisolated-isolated'processed,-,} processed'processed' ,, andand-

packaged
and-

packagedpackaged at reasonable costcostandJ., JI
ShallenbergerShallen berger believed , theythey-

might
.

mightIInbe useful and marketable ., I

In 1973 , he identifiedidentified'theidentifiedthe' the surfsurf-

clam's
''Iclam'ssurf'I'II

clam'sclams' majormajoractive-activeactive.active'active-.' enzyme as aa-

gluconase
a-

gluconasegluconase that digests relativelyrelativel-
yresistant

\
resistantIresistantcarbohydrates, with'with'with-
linkages

' ithith-
Unkages

I1
i

linkagesUnkages similsimilarrto'thosertothosetoto' those ofmarinemarin-
eplantsThe

11-

plantsplantsplants-TheplantsThe. 'TheThe',- enzymeenzymelaminarinaseenzyme , laminarinase ;,,
breaksibreaksdown the naturalnaturalp-
olysaccharide

naturalp-
olysaccharide

ii

pblysaccharidepolysaccharide , laminarinhuninarjn ,, intomto aa-

highly
,

I
'

highly ' 'solublesoluble'solublesoluble
'

soluble arid digestibledigestible-

simple

'

<,.
simple

.
sugar component .

AA:
., private processingproc ssmg firm-thefirmthefine-thefinefirmthe-

Shel
finetheS-

helter
--

ShelterShel er Island Oyster Company ,
which prepares and packs surfsur-
fc1ainsis

sur-
fclamsisclamsc1ains-isc1ainsisclams-isclams- is cooperating inin-
Shallenberger's

in-
Shallenbergei'sShallenberger'sShallenbergersShallenbergei'sShallenbergeis ' researchresearcresearch . TheThe-

com
The-

companycompanycom any uses only thethe.clthecltheclam., clam foot
J [ , ,

" . " " "

',

.,

I

1

;

I

I

j

1

1

j

I

I

andand formerly discardeddiscardeddiscarded ' thethe-
digestive

the-
digestivedigestive tract ,. thereby wastingwaiting up
'totoup'to'' 20 % ' of the animal'sanimalsnimalS': bodybody-
tissue

body-
tissuetissue .,

Today , it providesprovides.clamprovidesclamdamclam. belliesbellies-

or
bellies-

forfor{or the ' project , and test samples ,.

of the enzymeenzyme are producedptpducedpguduced in thethe-

laboratory
the-

laboratorylaboratory . The product isis-

marketed
is-

marketedmarketed by Calbiochem , a SanSan-
Diego

San-
DiegoDiego firmfirri ,,, in researchreseaich quantities .,

SoSd farfarthe; .thethe.,

' processor hashas'realizedhasrealized' realized
$1,2001200$ , ononhe-hehe-, raw materialsmaterialmaterialsthe-thethe- thethe-

fust
the-

firstfirstfust financialfmancialfmancialreturnfinancialreturnreturnreturn' it has everever-
received

ever-
receivedreceived for this formerform r wastewaste-

product
waste-

productproduct..

"AlthoughAlthough" the enzymeenzyme-
constitutes

enzyme-
constitutesconstitutes only a. tiny fraction pfofpf-
clam

of-
clamclam wasteswastes ," Dr . Robert BRAbel:. Abel ,
director of NOAA'sNOAAs' Office of SeaSea-
Grant

Sea-
GrantGrant , points out , "ItIt" promises toto-

become
to-

become.becomebecome a significants ign'ificignific' ant part ,
scientifically and economically ."

Now that the enzyme isis-

avanabl
is-

availableavailableavanabl , for research , severalseveral-

potential
several-

potentialpotential usesus- 'esus-esuses'
are beingbeiIg) examinedexamined-

Studies
..

Studies at Western MichiganMichiga-
nUniversity

Michiga-
nUniversityUniversity indicate that thethe-

enzyme
the-

enzymeenzyme seems to havehavea-
ntileukemiaanti-leukemiaantileukemia- activity . AccordingAccordin-
gto

,

to one thetheoryory , thethec-
arbohydrateprotein

thec-
arbohydrateproteincarbohydrate-proteincarbohydrateprotein- structure ofof-

the
of-

theapparentlyhasthe cancerous cellcell-wallcellwallwall- apparently
hasgroupingfoundthe carbohydrate ' grouping
found in marine plants , and willwill-
therefore

will-
thereforetherefore partially break down inin-

the
in-

thethe presence of the enzyme .
Breweries in the United StatesStates-

and
States-

andand GermanyGeimany have found that the ,

enzyme works effectively toto-
dissolve

to-
dissolvedoggingtheirdissolve carbohydratescarbohydrate! cloggingdoggingclogging-
theirtheir filtersf ters.

Dr . Shallenberger believes thatthat-
the

that-
thethe enzyme , added to toothpaste ,

would dissolve the thin invisibleinvisible-

film
invisible-

filmfilm of plaque thatth t forms onon-

teeth
on-

teethteethteeth., hardenshatdens into tartar', andand-
becomes

and-
becomesbecomes a major dental problem .

AnotherAnoth r possible use , he

suggests , is1is ' forf r dissolving thethe-
network

the-
networknetwork of threadlike tubes in aa-

mold
a-

moldmold thatth t developsde'vdev' lop in blood'blood'blood-
vessels

'blood-
vessels

'

vessels of severely burned persons
'

.

This mold resits the drugs used toto-

control
to-

controlcontrol gangrenegangrene and can lead toto-

death
to-

deathdeath unless it is counteracted .:
.

'DrDrbr'
Dr . Shallenberger'sShallenbergersShallenbergeir'sShallenbergeirs' project isi-

scontinuing
i-

scontinuingcontinuing work onon thethe-
d

the-
developmentdevelopmentvelopm'entvelopmentd

'
of less complexc- 'otnplexc- otnplexc'o- tnplextechniquescomplex-

techniques

'

techniques for processing 'thetheThthe-
clam

'

clam wasteswastes and attempting
.,
toto-

produce
to-

produceproduce a very pure enzyriieenzymeenzyme-
extract

enzyme-
extractextract for medicalmedicalstudiesstudies .

If commercial applicationsappli atiollS forfor-

the
for-

thethe .enzymeenzyme., increase andandi-

ndustries
andi-

ndustriesindustries come to-totoneedto -. need , largelarge-
amounts

'

amounts of iti , the-thetheSeatJ:1etJ1e: -', Sea GrantGran-
tscientist

Gran-
tscientistscientist may examine otherother-
marin'e

other-
marinemarinemarin'emarine

'
organisms for additional ,.

sources of the enzymenzymee . ,

The'The' .originaloriginal., problemproblem-whatproblemwhat-what toto-
do

to-
dodo with surf clam wastes-iswastesiswastes--is:'--- stillstill-

not
still-

notnot fully solved , Shelter IslandIslan-
dOyster

Islan-
dOysterOyster Company has beenbeen-

experimenting
been-

experimentingexperimenting with some possiblepossibl-
eusesin

possibl-
eusesinusesuses-inusesin-- in pet foods or to enhanceenhance-
the

enhance-
thethe flavor

, or nutritive value ofof-
food

of-
foodfood productsproducts . Dr . ShallenbergerShallenberger-
plans

Shallenberger-
plansplans to study the potential ofof-
clam

of-
ClamClamclamwasteswastes as fertilizer forfor-

upland
for-

uplandupland beets .


