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MAGNETIC SUSCEPTIBILITY OF LYSOZYME

G. CARERI’, L. De ANGEL1S, E. GRATTON and C. MESSANA
Loberatori Ricerchedi Base,SNAMPROGETTI,Monterotondo,Rome,Italy

Received8 February1977

We havemeasuredthe magneticsusceptibilityof hydratedpowderof lysozymeby the Faradaymethod at differ-
entvaluesof the appliedmagneticfield, andof lysozymeaqueoussolutionsby a superconductingmagnetometerat
different temperature.We find lysozymeto behaveasa normal diamagneticsubstance,andnot in the abnormalway
detectedby previousauthors.

A recentpaper~1]in this journal calledour atten- firm that no wateris left in the samplefollowing this
tion on the abnormalmagneticbehaviourof lysozyme. procedure.Whenmeasuringthe magneticsusceptibil-
both in solution and ashydratedpowder.Therefore ity, in order to reducetheexperimentalerror,a corn-
we haveinvestigatedthe susceptibilityof lysozyme putercontrolledapparatuswasdesignedto switch on
hydratedpowderat differentvalues of themagnetic and off thefield and to averagethedatauntil the sta-
field andof two lysozymeaqueoussolutionsat differ- tistical errorwassufficiently low. The temperatureof
ent temperatures. thesamplewas keptconstantwithin ±0.1°C.

We havemeasuredthemagneticsusceptibilityx of In one run thehydrationof the lysozymepowder
theprotein powderby the Faradaymethod.The field waskept constantat about30%weight hydration.
gradientdH/d.z wasappliedto thesampleby suitable and the field wasvariedby one order of magnitudeas
Brukerpole expansionsand the forceF~wasmeasured shownin fig. I - Absolutevaluesof x were derivedby
by a Cahnbalanceconnectedto a digital voltnieter. comparisonwith dataobtainedon samplesof known
Usingthis method,it is easily seenthat if someoxygen x~like liquid water [2]. This resultindicatesthat x
gasis presentin the cell region,besidesits possible doesnotshow any dependencefrom themagnetic
paramagneticcontributionto the absolutex valueof field within theexperimentalerror,besidesthe low
the sample,it will also alterthe measurementbecause
the paramagneticmoleculescreatea pressuregradient.
due to thefield gradient,which produceson the sam-
ple an Archimedes’like force~We havecheckedthe

HYDRATED LYSOZIME POWDER T25C
relevanceof this effect by m:asuringthe differentsus-
ceptibilitiesof a glass spheren purenitrogengasandin 2

air. In order to avoid this coiitubution to x~we have
beencareful to avoid any oxygencontaminationin and ~
aroundthe sample,by continuousflushing of high - - Isud H~O

purity nitrogengas.
The water contentin thesampleof hydratedpro- ° -

tein powderwasmeasuredin absenceof magnetic
field by its weight differencerelativeto thesamesam- — I ____________________

0 1000 2000 3000 4000 5000

ple afterseveral daysof flushing of dry nitrogen(about n~g~et~c 1,014 (G~ss

I p/h). Infrared measurementscarried out on lyso- Fig. I. Themagneticsusceptibilityper gram of aboutone

zyme* films in similar experimentalconditionscon- grain of hydratedlysozymepowder,containedin a quartzcell
andunderflow of humid nitrogengas,measuredby the Fara-

Permanentaddress:Islituto di Fisica,Universit~,Rome. daymethodatdifferent valuesof the magneticfield. For fur-
Italy. therdetailssee text. The value of liquid H

20,measuredin the
~ Lysozymesalt free,purchasedfrom WorthingtonBiochemi- sameapparatus,is shownfor comparison.

cal CorporationFreehold,New Jersey,USA.
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of thesesolutionsis found to be temperatureindepend-
Co 10% IW/vI ent, andits valueis Xg = 0.697±0.004X 10—6 e.m.u.

0 Co Al, lw/Al
LSSOZVME SOLUTION for the 10%solution,and Xg = 0.686±0.004X 10_6

60 e.m.u.for the 1%solution.Thesefiguresarewell in
-0.72 ______________________________________________ agreementwith the Xg valuereported[5, 6] for ice,

~•-070 —

0 0 0 Xg = 0.683X 10—6 e.m.u.,pointing out that lysozyme
~-Q66 hasa susceptibilitypergramabout10%largerthan

ice.This figure is consistentwith thelessprecisedata
I I I I~ I I I

100 ~S0 200 250 offeredby theFaradaymethodfor thehydratedpow-
TEMPERATURE RI derreportedin fig. 1.

Fig. 2. Themagneticsusceptibilityper gramof two aqueous The two abovereportedresultstakentogether,
lysozymesolutions,at the concentrationindicatedin grams namelythemagneticfield independenceof thehy-
per volume,measuredby the Josephsonmagnetometerat dif- dratedpowderandthetemperatureindependenceof
ferenttemperatures.

the two aqueoussolutions,andtheabsolutevalueof
themeasuredsusceptibilities,showthat lysozymebe-

field regionwhereF~becomestoosmallto be meas- havesasa normaldiamagneticsubstance.
uredwith sufficient accuracy.
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tionsat low magneticfield hasbeenmeasuredby a References
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