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relation between denaturin" treatmnents of soybean proteins and their in vitro 
dilge.tibilities (5-9). In these experiments the denatuting treatments involved 
variations in heat :nd moi.ure only. 

ite author icportcd' previously that lower alcohols po.sss strong denaturing 
abilities to',vaid soybean proteins and tht they aipprently act thiou.:h iechani~mls 

other th:.o water (10). Therefore, the threC-dimensionl: structure and enzymatic 
digcstibillies should differ beuwmen alcol ol- and watet-denatured soybean proteins. 

In this paper tileenzymatic hvdroly.is by various proteinases was compared 
between the soybean proteins donatured with alcohols and with water under the 
conditions for cor'plete d.atumoti, n.Tie behavior of the enzymalic hydrolysis for 
the denatured proteins is discussed in terms of the thrc-dWnnarsionad structures of 
soybean protein molecules. 

MATERIALS AND METHODS 

Dcfatted soybean flou ,,as prepared as dcsciibed in the p:evious report (10). 

For sugar-frce soybean flour, the oligosaccharides cort:ined in the df:!tted 
soyimn flur were removed by extraction wih saturated ammonium sulfate. The 
residue "as dialyzed ,gaint distilled wtcr and thcn frezcv-dried. Total nitrogenI.00.Wvas II "
 

Der:ittuation of soybean proteins with solvents was done by the mnchod
 
describod in the previous C poit (10).
 

,nProtvinsEnz'r.Mai I-VOroly is of LV..:tkred !y;. 

Denat urd soybe:. piotoins were sup'cnded in vater and tra' .1'crred 
quartitisely ilito di str tubes. After :;,,.litionof 10 ml. of a buffer soluti.'o, 10
 
fil.of ;;1e'.. rn, ] iril. of tie totl s.A:re y.'ns
"in so Ind rn.-, mae Up Q 45 

il..1y of " ,,: i ," ti' "ti0 is !htly ltytM'. d 'nd 

ircu~rt ed in a 3 0 C. wter Lb. \it.l contiltlous ,-r,.hn,I s ' e!cr1'd 
Prc',,i,!'.AY (2). After .i.g '; : n fo, ibc c ir ldI h: i t' ini"it e s
 

to aV'l Iric to 100 nil., cated at 950 to IuJ°C.
trWNWsfe;cd l;!Sk, P':,de U1 IC:d.t 

fo,r 5 ri., an.. filtered. At the 581' tiie, tic hiirk tent was turformed in to sile
 
inanner, exce!t for inhl,,,ion of the fotcin so, ope.On these f~lt)otes,
 

iirlon ,,cctieaci,d-soh'c nit rocen a:nd a,io nitrog., were ni.astici aiiid 
:0I c tCd by the value Of tire blank. 

The , 0! -"ra pieparat inis ut.e here 're tre citu,'e protcirmes a:rJ the 
proteit fron -"s;: ,.:flln Si:e (a vcflow. sper'.ilhrs), t;';doepintified •lb:d',' s:t 

:l1:x:v'oieirm 1,,i Sflc ofacid pruieir:, from .1. F,.i (a ,:.,:rrs), 

WI,!'I ,, 1. O!2i:',: OfStrc[ir ,'nrc, "'/i" pip,'irr, tryp'tin an,, r .F,, tI, 

c'ud,." p:r:in ]r in it , from .. ,., thei cyenlr!cd ,.,rt,i xt ir,,fu 

NJ:i -. :,./L' ie rseW,'e.t Wan of : '. r.d. 'sIT;r,:-ir,r1'3.l at.Th't 

j.rC. :,t;,;n mn:rdc , O,!'1 u ()II t .
w:aS h,, 1h1 f rrr et a. " c id 

pr,,,', .: [ C '' n Stii1 s,.',, ;d by 70 ,.',..h. .C.l ,rr- :ttuni 

t 1;i.! .:,Ji sc!! ..r . . 

, II li; N. ,M*,,: Co l;rar: the ) 2 ir. 
11.01) V-.1t:I t 1,:i v'f ! r of A . i. ili'p'. 

yqth P" go",id i"'cr' :ut ili,, If"r -, :1d 
jqv'n. I'p..in \\J :\ks ,.td u iAh 0..1,!AN :t pH 5.0 Hy 2 hr. at .1' C. Uwoie 

rise. 

PAS'mof'S 0 1~.j <r ' 

l'hc ;uMnas of Mye 1r Od exp,'liloi',tr Nri' trhoso i', airot1:m.'acs ill v'ich .ng 
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hydroly:sis of 80^;, for %v.tcr-dLmnured.oybcan flour proteins (120cC., 60 nin.). 
The total :-ctiviies of p:ch otcinas used are 160, 114, 1126, 66, 34, 164, 23, .Ind 

164 X 10-"(U t~ in A. r.'j..p crrzde prt~~,A 4caHkine 
i- h'. st S. gri'':,sprotcin::,,e. A. s::itoi c L aotoinas-s, rlsprotein:!se (N; Sa-), 

."., typsin, and i . tie activiCsproteitn:::: (Puonate), pc . ".l. n 

were n:..,ed by the mu.ificd znson's czsin ;C',thod (1). 
The buffer solutions us.d wr, solum o, tiophos h':e (mmO pn.-)solution (f i1 

, ,0.I1-1P0.:) in trypsir, thr KCI-I ICI bIti,;e (final 0.01M - K) in pcp~ 
citrate.1 ICI L;,iTCr (.inal 0.1 ,I citrate) in .1. saftoi, and the soimm orthepho-ps ::oce 

(niono.1 .;,. dium ort, i j,'ate(di-lt) buffer (final 0.1 M-PO.) in otl:'.r 

protcin:,ses. 'H._ pH adju:ta of the d:stioi mixtures in the ca.e of .-,sl' :nd 

A. saitoi .as imide by a:ddhio uf exces- 1C1to the buffer solutions. The dk;>ton 
p1l was 8.3, 1.7, 2.7, and 7.2 in tryp,iti, pcpsin, A. .witoi,and other f~mo'cinla,.'% 
r:'spcctlively. 

Trichtoroarcie/ .. dtT'gA).S, !atr.'.e f'tr'Jen 

One s'o,.;* of 1 W 1CA slution v.'.o a ded to 2 vals uf the digestion fil r.t! 
desciibu] abov., with Lc:ous sh:,kiir. Afler standig overnight .it rot..n 

tempcriluI,., the mixtui v's ccntrai'tf d af 12,000 tim.cs - for 20 i,1n. 'le 

nitrogen ccnt:ined i do: surI:I:atant "IF detlAmined by thc s micro :hjnk.'Q 
method, 'Its!of tie tCA:-..,q V, nTtCA;MlMrod'c;d by th: e,,'Jr: was e:pmcs< :1 

as pocirt fut the j:tro-c, coi::;:id in to s:,ml 1aX'. 

i, .W.nty: of A :" :, fOw' ','n t sof r:d ;Wtn a20-M,. W.:."
 

and im ." t i 5 0va't "7 V OWN... " 12 a M. QT. 1 r.MARY
 
s . 0 ,- . ,,, .,, 1 !:t < ISOILtiOr . ''!. ' . " :i ,

ieach cd s,. , I',. , '.. '-,'', , n" ."< ''',.. . ..,:', C o ,J3: :: " '. ' I 

flMNur So.. 1 I ) C .A (.. ': """-.:' a C 
or us. : s ,- ..i .v m .:ti.,. . , . ' .i ,,.. L: ofLt) , 5 

l " , of S ; o ,n '.r .. , . .' . . .s/. A s .' 	 4 

f ; .l , 10 : l. o t' . 
,- nt:i tio i t e .n 	 ,

" i 
-
.be fo re dOv' lla ,.-as -',"o! a .201,) it]. V:;, k, trid r,f,. :. i2 f .: 3 )1. 

ethanol, t i-, c...:tdr n ,ll:n- i W' . V , v. co, A,
 

x r inlt C ' ', WIJO:
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, 	 . '. A.la f, , ,MI ."" l
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cvhoinnent amd Identification of Sugarson PoqerChrol:mwoer, h,. A port ion
 
%'9.03in].) of the p:ep:ration described above was spotted on a Toyo No. 51 filler
 
:per and devwlopced by n-bntaol-pyridine-watcr (60:40:30) (12) or clIyl

cetate-pyridine-water (25:10:35) (13). These solvenis were irri!':ted in fhe
 
e'ending direction wifh a triple or quadruple development techniue. Separated
 

.vJgrs were d.txted and identified by thc following reapcnis: 
1.. Anilinc-dihylanine.ho;p'ate (12): 5 vols. of 4% solulion of aniline in 

95% cthanol, 5 vols. of 4%solution of diphenylamiie in 95% chanol, :'nd I vol. of 
,yrupy phosphoric ,cid were mixed before use, sprnycd on dried chromatogr:un 
rips, and heated for 5 to 10 nmin. at 110' to 120°C. to allow the color to dc c op.

2. Anilhne hydro,.,.n jihthalate (1.1): the reagent was prepared by aldng a Viiliac 
'0.93 p.) and phth:lio acid (1.66 g.) to \natur-saturited n-butarol (100 :0l.), spiaycd

!) dried chroina 1o%,in strips, and heated for 5 to 10 min. at 1100 120 0 C. to 
Jio,' the color to daelop. 

3. Aipha-nphthol (15: 50 ml. of 1% (w./v.) solution of a-ntaph tlol in elanol
 
rd 5 ml. of lhosphoric acid wec mixed b.fore use, spia'cd on dried
 
bronitogiani strips, rnd heated for 10 ri. at 50'C. toallow the col i to devlp.


Q.o:'nitativeDccr.;:n-ation.irfSg.,s.'1ne Dubois mnehod (16) was nodif'd as
 
"ms: Two sheet, of Toyo No. 51 filter paper 2,1 by 40 ct weic l repaied as
 
:itbd below. 0e of the sheets was utc-d asi a bl:k. Before a s,,,c soluirn
 

p'.pcec 	 on p:'?er, wc,o lines 'v me drawn lenyh'n'.v' 4.5 cm. fA&a c. c; 
.!id one linie vns drawn at 7 cm. hm thQ fet. On the 7-can. tinc of 0c: 

.Is:tion of th, p;qp-r, 0.03 ml. of samplz solion to be :,nWl:', i.: ,pphd
.i', wilh ' u.:co pipet in the fornm of five sp:ots ,ifli eqci:ent it kivao... 

n d the cm. the n amount cnorim*... , on tw.o sMips 4.5 ficm .d1e, fbr color 

Afucr thl triple a' cidin- devel-tneat tcchni 1u e by nbul .p-i hI inc-wat'r
 
1:.0:30) ,':s ,pphd to the spttd p:Tpr, the ,.5cm. strips, which -,,re Ii e
 
Slin, strips, wvu cut off fAwin It- & Vpc,. clromTOptAm, spro',cl wi tihe
 
.ha.:pl to!.plfor:orIc acid n::cnt, fir 5 win. ai 90," . With ter and hatd 


. of the trc:tcd .miii',<n: s int-, aFpmcpriate: Oen flora t-c:
xvcii'.:;ve cut 

'Pracd cewte: po lu of t,, C~Lo:;:. ,r:;n , :1iid c;,, scci.i ',.' ii.n:fsrrcd to
 
.i w.;'s.TCl:ai.' p:.per was cult ui
&'.:zpr ykI cu1 e7pun;) W and tccaioufQ of"n ',s of Mhe hW Sn)" to the are:t n.*... ru~~1tee 	 2 w tv:em nil .) v,.'as ;,'4!cd to ct o', theI,:pr. D.istiil. (15 
A (Ls, v Wl "e din v. d,,ov.ed to stnd for 2 hr. V.ilk wcasiomil
 
!:iL ', and filtc'C..iI ,': !:;s, ;,. ol. 1hh: :',r conavCs:tad , iWthe h 'iss'.s
 
:;icd by lie W;;?:iav nvthod of Ji~ler ct 1.(17) :iid corectlcd ly that of
 
C:c 	 :.;,:,ndin;&1!.; P-Per.
 
ie s:i,;ioae .. Avs :s folk,.:,: Th" ch:le O
v.cs Oibteld s' tbI he sni, 

%' ,.. in tt:L t:,P. e of 3 to 30 " p'r m. 'M e nill;ites of Lx ci M• 
-d 'ln lc ,.:S pu!, into the test t , -.d cowl.., i .'!:L:til.i er Ncxl, 6 

of t' C,.J '.wL:WrW qn. by r. of n: o.C0 Icent d .'.d .,.0v, 0.2 oe ill 
'. of con: .. 'ad :u!fur aid) w. s 1'0, U1k. "J h:C l ils meCreto linm 

(h~.'O , h;.'b.'d for 10 nIn. (" 15 scc.) & ,oli- ',teI lU.,h, ,id 
I;ca to b.it,. The ('NS;tir' ti sOPMI w.te"eat c, CtiJc, of ,',-ltu.o liiu°:rlc at 620 n"': ;.,i-- st ;ati,]mik of v,':he tpls ... i which , "a:,~d:~ ... %JA %,is hw',ndal the 

u:-.. 'ilc c,,c..rainm s of ,, .ns oe c doLwmui.wd fium tl.ir ipective 
iQcurveS. 

http:doLwmui.wd
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R ESUILTS 
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* soyheauu ploteins. Conmii.,xs for con:t-, C: atuwGl hi '' ~e'j ftir ;trl
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J±.,ui s 1, 2, and 3 111Cvth (yi -t edtime) C( U7.'e 	 of i Isf these d..-
* 	 S~y2:!npot ias y te various piwoejin:tcs. Ace ~cling, to these fti ,, . the 

MIXiII1, hyd oly'1)sis of L.ICOhol-donaittired s('y)eafl poteiis by %iaricos I~bof'
* ~~proleinas.es v~as a ways Iliz.),or iii,-n tlit of wi ter-dcnatti! onles. niis &C-u not 

to '-- I - - - - -
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60 ,( :.i:---. GD 41:;-j iiO cc-, C., 

http:proleinas.es
http:Watcr.Da


410 ENZYMIATIC 11YOROLYSIS OF: SOYBtEAN PROIFINS VOL. 46 

90K 77W7 .II 

:A' C, G ~. i 

I-uh am h v i~j nnoito-Z.b 

120C..Gn i. rowho ,:. .v A. s'X1 . .0 o dint, Moo We.0,ri'Iw~n C :S, :; , 

pyioichr by~ tit-,J ofypQwph AMY ciL!,PNAfe l;.dwhysi to do~ YOM~urW.ll. 
&tiu. jii lc.*'..' h t:xii\ ~ te i 'tl "l,,deilo! a ivf'::t 

fcwII'i: teIurc, .C IllI: an ' on : td frIh.byncivlh~lo , e tiw-c 1 
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denaturing conditions (20). Hence, it is very important to ascertain whether the 
reaction between sutigars and proteins during the denaturing treatment is responsible 
for the difference of the maximum cuzymatic hydrolysis values het wecn the 
alcohol- and water-denaliing proteins, or for decrease of the maximum hydrolysis 
values which arc accompauied by clc, tion of temperature and increase of tirnc 
during treatnets with ,.,ateror alcohols. 

First, it was colifirnd qualitatively from tile preliminary cxpcriment Shown in 
Fig. 6 that considciable dccojipo. ition of the saccharides occuis during 
denmauration t:caltn,,ts ol"defatted soybean flour. The quantitativc experiments 
by paper .oi;pysulis,equCntly out the andvlhroma carried vr"itcr-were on 
alcoht-trehaled ilor. 'I fie results were.hTr n in Ta I1. , and1eStaciyoS', ratiino, 
sucrose dcre;,. wiilIlime , ard rcdani,, sug.ais ;mcared and1 'ed of dlcn;imiatuliol 
increased with livilteillboth water viot alcohol. Ilovcver. there existed a striking 
difflrebc t lie illrale of andbtwen two of su%:rs the 
acconipanying ap'earcl: of new Slars, as ik shovi illthis tahle. Oil the 
presuimllptioll tai Ill: fo:liatio o)fsioar protlel cu ,pk2es may b rcslyonsible Vor 
tilediFelelice of nCJ1xilll nzy'ilatic liydroiysiSval.cu. bctw'i water anrd ilcolol 
treatnit, the author ;icccded Ic tie fullov,'i.1, v':pcri;,ciit. A silar-freemo.del 
soybm flo prolvn , iur whici oiosw:,:.cd t:!1!iP' e)Oillscolit.diiCd in 

nu non- ,hceir.soybam flour but or ohigos,'chimls, wa, ni.ie by ic d.A'litted 
soybc'n lour a ;inmnonhilli zolatio. sular-ficevpilhi:.turatd ,ulfsutc 'hese 
soyboan protein pep;. iions ,re ni:.ed with mino- or olicli:rides, 
hcat-trccd i, \.,mte" or lohol, and then caizylll: icaiiy hydrol. zed. Tie results ire 
shown in Table Iil. 

E~tYiAC hIArI: 2,.m;, Jij5 n-bUIANOCI 1'kiDNiWAliR.-).,/030P •WA I[ P r213 

",2 
1.61 () 

02.61 G 1 

1.4 ® ., ®F,. o ( : 
10 0 Glu 

o [ 06 Q?)I") (:) R1 
06 0.1f 

04 0- " "'"()( Suc 0 0. ®)C.SIG 

02 0.2 

0 S)IG'S_.o 0" 
A 6 A 8 A AR Ib A 0 

ANIN I AN i.NfI 
P 
t
/|
1 
N 
Y 
'I' ; /  

1. 
' 

141141. 
r '  

c? NAPH?1i x! 
A IhItiE 

O,.plgNYIm NtIf P0t,,O 
/N11It.t I cl-NlI 
ht m) I)GfNtiftAAIf. 1"13 P0, 

ilOi 

n1 i'(), ni ii4i , I n o, 3 04 

Fi:h. P. r c¢c,iinad in tho hclaa.i,",od $oyboan (t.?apor c;irontr.,n rat Ftj,r Our. A, not 
troee.,I; Ll,tra.,tiud for '10iu. it12 0"C. with wdt". 

http:oiosw:,:.cd
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TABLE II. CI4AF'G LOF SUGARS IN DE ATTED SOY PCiAN FLO.9 

DU FI NG,3DENATU RIW5G TR Z.ATt.:E.NI ','I, t ETHANO L A .),vITH 3 ATT, I '12C 

Ddlmaturnnlj . ....... . ....... .7 .. .... ..... -_
SUOg'ITS 

s ol"Cra ~ Tjo stac'h'4ow Raf f incof0 Stw:ro so Fr~c o­
mnin. % % % 

Nonu Norio 4.45 1.,0 6.53 0 

Watur 30 4.45 1.23 ti.52 0.11 
10 3.3 1.11 4..,
GO0 0.97 0.54 0.G2 

Etkwnol ; ' 30 04.45 1.."R C.52 0
150 3.73 1.34 5,.3 0

G00 3.08 1.33 4.18 0.11 

aCoirrntr.tkn of !1O,. ,I. 
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I US 23i mo ivaJlins by, Crjrl pr :s at /A:o us C.A ~3 1r., vow.iral AW sm: 

If C - r 'tC f t -I, Ir .. .J.vi h. 't ':J'-C.,.:.- t rd c 1 f , n .r bc- '.r 1 - ', i 


w~ih ED0 cih~r. 1flC:O-~hinds,~.otour jprwos vtiU v*.tr w. 1.
.W% 

Mn~oeans M: not nN 

for the .rie iI n rnl hIy6i ojys~s v'tu, s. So),L.,!n flour proteins, 1i-
There isoilr W'~~we !1;:i the sugsrs cmww A:aie 21 

r. 

oo~ecr~c U 7), ho"Se to dec cne ofruaim in A m~, wondi sly 
values Wj we hcy I; ic 2nd the rdlinoi tvle~(J~ to tn was t!L-. sInle 
as for the soybm fvur;otein con t21 0g &'scca sinill I eAmu .e.Furthcr, 
wamr clak'ied on thc ~edP& eeiitable ;Iioloins, wili l:Ick %CY wind . ~in 
protein fr;e Iio.n s (se e Fig. 8) b nt are both ~c;n 

2Cdiir Of Soyb-nzn Prot.in Fr..ctiorts 
'Thei soyluvan flour pioten s wre fiact mi :zed as showii in Fig 8, pnd the 

zosulinj~~ Rdcions ve c et4WTrI~d with wo:ir or ilehA!fowved by pro LA tC 
hr 1'isby A1peri~Ilus pp. (Clable IV).2 ,ixirnirn enzymaitic liydroy!,: by 

akuhcd 0-IIC ilart iofl \vas not o:r.din afI fict ions. 1 nwev,-r, %vi'lh *; to1 
bo(th. 11~ ace1c !--.ccjpitibcpmokeis and "Ito,~ pi (liin, 'hich coipiint ie110 

Fo,'bean flour ploteins, an inlciaeL in in:i-xi'nunii hydrolysis value by alcoolv.a 

CorYi~tionof tile Ih,cc-! iini ioni stwottore of soybcan Iprotein nl"cts 
.1 the CtI-rieOf th Vi" Ii III:,L.. alcohol- old jr-ezI io 

.1C p;. o iteJi\inn -rpoit(10). '1;ic ifec of 1:;.h:vici; &l 'ed 
vic for t. I 1i ~ (! CsIii 1). *V21 . iII fi 0111 thit Or [iho 

::~~e,,ii~.~ois :rn)u oJ dJItoIIId 1~ii, &~t.tUM- liWd bvliow. 
One con cr 1 cr Ito f jkv;i foni1 ~;e.11 1,11ICT.cS as Ilit: f:actor: felatih" Io thle 
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\hen the polypeptide chains of the protein molecuies are loose and flexible,
enzymatic hydrelysis will proceed ivry apidly, because the active center of the 
enzymes can fit very esiWy to the acive sites of the subtrde proteins. Wen the
potypepti,]c chains are not so iooe, he ueedor ilc hydrolysis "ill be slow, since a 
part of the :ctive sites of the sabtr:te vqll h' iamccesh;ible. In this ca:e, however,
the n akcd:cive ates may ap,,r-,. slowly with the progress of hydrolysis, and the
hydrolysis thetn proceeds to a high degree of completion. On the other hand, when
the chains are folded to form such ,igid and compact structure, cnzymatic
hydrolysis i Oilnot occur. 

As is dissed in detail in tdie previous report (sce Fig. 7 in reference 10),
alcohol in aqueous sohtion is able destroy boh theto hydrophilic and
hydrophobic regions of te protein molecules, whereaS water destroyed oaly
hydrophilic ones. Consequiity, the very rigid parts contained in hil native 
soybean potvi molecules Will be found to be decreased more in alcohol-deilauid
 
pioteiis thrn in va tci-den;,lured ones. It suems most probTble 
 that the higher

maxinu m eo/.yrmatie hyd roysis v'alues of alcohol-denatured soybean proteins

should be ascribd to the greater disruption of the rigid parts of the protein

nroccules. Oi 
 one Ihi-nd, the facts of the markad decreas. of riuximun hydrolysis
.values with increase of ime during den::turltion bot,, in alcohol mid in v,alc" 
suggest second:,ry foruninaon of rigid pa ts wvrich may be cans-cd by inUnc nolectiln.r 
or ml,.aolscuU: inlerl.ct is among the pulypeptide chains lntumt.'rdrduringdentia :.,!ion. In lhi c::, i is prsurned tha I the fc,(.ce responsible for sconda:ry
formtin of 6w igid prt:; is the hydrogcr, bond; in alcohol d.ar,au,'tion and te 

v..-r. it ......L .e it.d: that forn;atiol of the v-:1,,fl o x i l:,c I 'rv, in ;-u i , . s m c fis c . Af,!n: F,:c c ti o n a , as m i 
the my rQi';j p Isdes.rotaed WT,'e. This Thn,,, of di'e o, s, ;nnleculcs SOlN be 
ieflectod io oic initial sosel orenv:,,, hu,&Qti:oiv:e. lrol a xje.imants done ','ith
v,'thr- ex~ I of df ,.d s,,ba.:s (!i. 9) .id Fis , 1, 5, and 7, it is 
Unq.sti-,1.' . tllit iskhc,a reverse' rel:ti,.l liv.'en iitilal sp ed and n :hWun: 
depC,:e of hi "TI i, JihsIiatcs th:1 ti;: tw:o chn."'7s ()I-r.p;&yt."p, ide' c!Oirs occur at thre s,!wce i n i02 (!7lmUng Uotint r.Th. iiti',l sped of Wh aI,',t0c hydrolys. if low-tcmqpera.rc, lclroo-cherraturc
 
oyb-a pru, i, -a 
 c.cq,!ion;dlv lowv. Since tryo.l n inhbi[tors wt.re n .ent in this 

.:CChol-.detl:4trd se,,'! su l r .r -ild sa. phicnon:er l withthe e'm .sa foundO 11-eacid-puecip .!d so b,, :in,, 11:,itis low i:ie of tlypic 0> se lion can be asmcriled
to the ttiie i 'c.ahuti r of su b stim pr t ion... 'ryp .,i can s ;it
swv'cifrzaly l, ';'pt'2.f''d il i:l ... . i.) C-lCrr S1 of lvsile ,id rn,in 
rc: . .s. in protin iw2. ci.hs. Th 'fur,", tl,-, a .t pal-i. e:p :,tion is th:i in 
rc.ions c,,nl aidne ' m',,--th ofyihi1v,.i c ;iu-r .Ih ', l.;:, chains h:1ow.-ten'ctir~rn, nlcol o!0 'hlmed p-,ot ' .' lerzi, foh.tcJ. Si ,Cc hy:;inc 21'd 

m hydepii.nymirac- wie.i(e !,a a:: io at-i.l-, thnm in tie snybcan prottin 
- :[. . c eI,, vt 1:.' r:'isof IVW ..',,. imh Cu.ni t h':di: tcd e: !vda 

b. ,IIc,!iol ]-,it c::n b yy, v.: r."Ihi.s is a , forted bys tit 5m that most of Ie 
V I: W:: 0 •*mi>mein i , ' , .... .' § i ,', , ,vo. ,: n ml ' s OW 0!icul. 

' :H1n ,fl: .u',c i -.2.r) "1i .. t tolo' tryc > ;':::-s;es tle 
'tvm . 's; a', y toh Ie!vdi:,.,tc-2,:'mtu ,' s vebcmr pmo lse, C010,1).'etd

!th o !,ei' j.h tcimr;,e. irmv: ti-'.:mcJl, is Omi v,:ry i;:crestil in 1t11is c,-,action. (,:e 

' 
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