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In I'('('on(, HiIHli('" it liaS 1)('1'11 sli()\\'Il III:L1. 1'(':wl,iol1s il\\'olving proteins, both in 
living eelb and in exLr:wt:>, ttl'(' ol'kn ~l('C'()llll):tlli(:d hy hl'p;(~ volume eh:1ngcs of 
:wtivat.ion or I'c:l('Li 011 , H'spcct,i\'('iy: (' .g., ha('('rinl Itllninesf:(~nce (,I, 11, 12, la, 
Hi, 17, If), Hol- p;<,1 !'lmngps in myosin :lIld ol.lWI' Hysll'll1s (21), Im<:l!'rial ~l'o\\"Lh 

and disinfeet.icllI (11), dt'lml.lImt ion of pnrified S('rtIIH p;lolHilill and ('P;~ albllllloll 
(11, ]5), in:u:Livat,ioll or spec'ific all[.j[oxin (2(), and ~I)('<:ific: ))J·('cipitat.ioll (5). 
Under condit.ions favoring protein d!'lIalllralion, HtH'h as il1('J'pas('d Lelllp('I'aturc, 
alkalillc pH, or 1.1l(' pl'<'~('nce of l'l'I'l ai n druJ,';s SII(:h as aIeohol, t.he' applicat.ion of 
hyuroslaiie pr('s~am.:s lip to sonw 700 :ttm. has b!,('/I fIJt111d t,1l rdard, or ill HOllie 
c:u;eH [.0 revers!', the d('naiuralion of t,li" syst.(,Ill. c'on('('l'I1ed. Moreover, Illl:dyses 
of ihe: kinet.ic dat.a han' indicaled thai, 1.11(' volume cha/lge in all ihese ea:;es is in 
the dil'<,et.ion of all illcr(,:ls!', amount ing t n )('t.W('('1l 50 (mIl 100 CC. pel' mole. 

Tn additioJl to t he above plll'Jlome'na rdal in~ to prot('in denatllrat.ioll, I,he 
ca.t.alytic react.ionH of cNiaill enzymes, c. I-!;., in h(wlnriallulIlilleseenee, may :1lso 
proceed with large volume increases of al'livalioll, on t.he order of 50 cc. per mole . 

--- .Thc object. of the present sl lIdy has brcn t () obi ain evidcnce, t.hrough kinetic 
datIL, with rcgard to \'olume changes ilwoh·cc! in t.he n.ctiyit.y of inveria!';e, hoth 
under optim:11 conditions for l he rcaction :1ncl uncleI' conclitions of pH and in­
creased tempemture causing a partial innc:t.ivation of the enzymc. The rcsults 
h:1ve extendecl the data concerning the prcssUl'('-temper:l.t.ure-pII rebtion of 
enzyme activity and have led to some considera.tions of a more general interest, 
which arc bricfly suggested in the discussion. 

J\u]l'IfODS 

Most of the experiment:; were carried out wiih Difco yeasi invcrt.:1se Holution, 
dilutecl to 0.2 per ccnt, and a sucrose concent.ration of 10 per cent. BuITered 
solutions of the lattcr, in aliquot portiolls of If) ce., were equilibrated at the 
dcsired tcmperature, and 1 cc. of the enzymc preparn.t.ion :1ddcd. After intervals 
of usually 30,60,90, nncl120 min., oue' drop or 10 N ::;odium hydroxide was added 
t.o the a.ppropriate specimen. This brought i he pH to approximately 10.5, 
stopping the enzyme reaction and caufiing mutarotation to go rapidly to comple­
tion. The percentage of the original conc'cntrat.ion of sucrose remaining at each 
interval of time was then determined by pol:1rimrtric analysis at 20°C. ± 1.5°. 

There wu.s evidence of an initial lag in mte of hydrolysis in all cases except 

I Presented at the Symposium on Forcc~ :\Tl: Illfcslecl in the Structure and Reactivity of 
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