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residus was with 4 al of ik ﬁm&%mﬁ#{wv) oy
xid. 4L }‘f??., The abows '%matiam' Fumived Thoss
- substances fros e aw wiizh ars *xmmm wmﬁ*fw&

B wm@; An w @thaaoks mwr«mm:% fm%m;wa

sadutie wetavell itwe, plamente, and hmdm

’?‘L& trtal @‘*...mwl- s ERLEPe Sl ath&aﬂl»qm
PALLBETE YArY &'Mtw anil astwrneted 3 ’é"ima m&&a ¥ a4
87 gibar. The wial Sther eatrocts were comisd agd and
the 2:1ivikiee of the svlmual-water-ssliels s mmr;

seluble Iractions wers muaGuruk.

Busleds ocide

The residue from the pr'é#ims SRLPOC LS m ,
trextet for € e with § mg. of ribonuclense nmx.m .
i % oml of mmr at 5;" - Ater ;5» . s 4&.‘.%‘«" wos
rumeved Ioe ﬁ@&mmwn of rm mﬁ:wiw i s-m
W@ML uf’m:r asatrifugntion. After the 4 W ‘
&xﬁm&t%& mrmi, the tmwwa. wea centirifuged At
xw "’%ﬁiﬁ:&mﬁk *n Ww with 3 ml rzvf &mthm mw
% rasidie W 'ama*&& wita 5 fu;‘tm m &t
rimmw’feﬁaa m I ml xaf dimeilian wnter for 3 By w
37°, smg wat residue VBB Sgain mm w‘at& 3 zaxi g 4
Followisg Srestment %1%&:. ﬁmalm&% he i@'smm_} o

" wRE éi@;asm t*téz 3 ax &m@ﬂ,ﬁww w I oef



*f‘ﬂ";; 3& % m 3 iw. &6 BYE ;ww:z baw of this |
s&mﬁmﬁ a a&f@wt wad ommerTed Tor seBey of whe
M}&@mﬁ*d*y a che %mmmm b ATwar sontrilugation.
Ak the g wﬁ the 3 L. digention yaried, the suspen-
A,'fa..c;m m »wxz-izam ned Lhe reeldue wsahed 'wiﬁ"*z‘ A mi
aﬂ‘ %42@3 § hﬁ@%. ‘ﬁm tha With m.,frga..m,ﬂml
m mﬂmsed {z g af snmpae L1 2 Wl Of MIEOY glution
?ﬁr EN hp‘* and, $he *cﬁi&m Was RN WaBked with @ md of
‘W;, miwm

m mm m e amx;rrhmmam @RTIR T ymmrt
.‘m Wﬁ&i% " _%?" fw 34 be. Wil 20 g ﬁ’d? weypsin ,-
mwxm in 2 ﬂ 9f 0.0 K potassiue Phosphate il ster;
| y&' 7.5, ;m aigqust wag rmm after 1 3 Br. Jor radice
ag:%iwi‘zzy &&mm%im we thy m%at, ?&w
mmm Wﬁ mm %% a? Ial of &15*&““&& mw e
ezx%mgmm' ma [Py BE ma maam or e *z&&a*’ &4
nee wg 3”‘“, and ‘the m&iﬁm i mam mﬁm with & mt
| M: WM ?he Mﬁwﬁ* s mzz,u mﬁmm with azm
: }mma**“ E@ ng of ww e s::mmwm i 2 ml ey
’ r&.ul ® Wﬂyﬁ&% mifw, M7 5, s ma exirantion
s mm ﬁa procaed wt 37 fox g4 Br. Arier
| | mm@ vith 2 mi of 4istil ied witer, the sxtrection
| t‘%tﬁ kumm (afé By ) oamk !«M mﬁhﬁ 5 with wates
was mmw A ‘ |
m’wtmm&m ‘ss;g’a,irz gxioacted with 2wl of



reypein scluiion tn phogphate nilter for éh ne,
followsa by wesking with 2 ml of water. }ﬁﬂ wrypRia
m;as‘t; i was Topssied omce mops (% Br. ), Followsd

Ba:‘ sootanr weshing 91th 2 =l A7 wadars A Fimal sgiyrmos
sion Was wade with 2 @i of chysutrypeln mlwziun in
W&Wﬁa pulfer (80 W) and the residus vas sgaia
veshal with water. |

Polyssocharides

Atwer *emovel of the protelse, the residas was
wreated for 20 hr. nt 3T with 90 ag of selt :;'t‘:»sis.aw
dissolved in 3 ml of dlstilled wntar. Eight A afor
th# beglaning of e iﬁu‘ﬁi&&"&i@?& perisd, sn aliguot wes

ss8ayed Por readicectivivy in the sepermatant Lollowing

cantrifugstion. The residue was weshed with 2 ml of
B mime. The extractions with dlaztass [for 26 br.
pericda) wers repepted twise pove. A Tesidee Somsined

shieh s pot Auatber axtirasgiad.

Jnalyeis of the fraciions

| The _ﬁ.z:mmiw Fspracrions for esch iravtign wers
rocled mfi sn alioust wee apalyzed by msr chonpa to-
sraphy o check the pature 5 che subslances reawed
from e o8lld by esch smeymatic wréatment. A1l
shromatogreny vere made on axalls neidewushed «;zha*:mn
Ho. & filtex paper, and were developsd 1in phenol-wgtor

Im the firet dimension and in pwbutsnol-prepicnls
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Nr. with B-EC1; (11) for the devxyrivonaelelc meid
fraction: ‘heated é.'ﬁ 1837 for @ br. with 8@—&62; {111}
for ff.ht pmtaizx fraewione: 1 val; of %}tutiw b%tefi _ |
for m hz'. at 1109 with d vols. of & mixture of aqm
ptrts of 5‘;} ilmml and zlacial scefis acld; wrx; for
the ;o@lymahmée Practicns: peated with g-&l for 3
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Rad%ea::w%, vy detwminations

&wlw f;ng azsay of resioactivity vere drisd smto
: ﬁm alw.mm g;lwcbwmﬁ ana sowmted with a thine
#L“ﬁiz’}ﬁ‘ 3@9*’%«&3@@ wei.gar-ﬁﬂa‘r tube connected to o
‘M&m Bubstances coutter sirectly from paper
chromatomgrans were counted ¥ish a ﬁimii’ar tuge. T
tubeg Wﬁ"’% ?'}.n&m& coptisucasly with a m mam SO~
;zuﬁzg of ﬁgwﬁ {/v} h&&é}m and 2.3% {v,v) iscmutame.

Ty awazm ;ammtams Al waw f;h*:aimni

the Joliowing wuz‘mm ri orueiesse ! :,erysts.l:.gm&}
‘-sad ﬁW}Wi" {emsmﬂm@d, mz:-»fm’i from ArmoRe
.;Lawmwxﬁas, m;a@e , Iil. 3 &mx;yrl bemveliense (once
wyawuw3 from %mnggm Bloshemical curp o
?mmw., Hod.; vrypsin ’.m e «;x‘wmim&, containg
sswmﬁwﬁ:ly ~i‘§$ M380,) from sm“ vah La&amwﬂas;,
New ;gm, -0 9 Lt diastase from %mtimml Blochemigals
'éwr-g., Glmm, Shio.

suantitaiive tmml* v
In slaost gvery sase & si:agle gammc,man suth % solvent
| or an snzyme is oo mﬂi’ig;em W pealpve 3 thr;a‘c* wative
extyagtion of the subsiences imal‘?mi.-“} Hf;%wvgx, aven
though "mteu fxornciions *mrm leaw m& 4.%3@‘
Wm’&i with each 5&&\.2%5&1% ‘%maﬁm%, i% is ax*rm

ds.ﬁ; i2ult w0 resch a stoage whure no material at =il Is
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removed vith a further axm::tiﬁm {8}, ror s reason
1% is asceassry to seleci some limit beyond which g
ym%iaular extraction would mot he pursasd. Ibn precvtice
smon sxiraciion was stopped vheit no more ‘e.han gbout

0v 5% of the total radlcactiwily :;;’iginall}' pre;a&n't: in
the semple of lyophilizec cells was removed by s
further treatment; for the nucleiz acld frections this
liﬁi% wgs reduced to about O.2%.

' Tahlé 1 shows the seyuence of extrastions snd
mahings mi gives the radigaetiviiy found in &Mi‘; g:’ac:a
tion axpﬂéaa&d‘ 28 va garesaiage of‘ the total rﬁﬁiaéhmvity
. present in zhé wﬁai’a 5&@.9 of lyophilized vells ,Mfaim
@x*mtieﬁ. | » |

During the f;r;?:’a: axtraction with rihonﬁe}.&w; decxyrli-
!am:wlm, trypein, and dimztase, anquoéa wepe cemoved
m m Mﬁt‘imv'w@m at various times i order o
deternine ;}m aptm extraeticn pericd for each of

these epsymes {see Mothods section). Table 2 ahows
‘tha'a;:ti,vi ty extiracted aflfer varicus lncuoation perio&a
With these enuymes. The results demopstrated thet,

whils ‘&Sﬁra wag no m:b:im advafitege in sxtending the
axtraction pericds w&h sivonuclizase and davvsyribonuclssss
for kmnger than 3 &r. amd 1 hr., mmftivv*&lg, grtracticn

was not ::min%a with trypsin after 1% hr., and 2% hy.
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vas adopted 35 the atandaed sxtragiion pericd.
Ixtracticn with dinstase was incomplete afar 8 ar., and
o hr. s made zha stamder réaemm‘ period.

Composition of &ha extracted fractions

£1) Zthemol —vater-soluble fracticn

The nature of the sompounds extracted by sach
procedure was mmt.z,;ema shromatographically, The
a&hwl-?ﬁ%efamluﬁl@ fractiong contained sugar
;;h@sg,ahé‘;ﬁa M aamu m@x,‘,}wga#is: LRSTT-H Trae sugers,
p&mt;s, and li@i@é, ,&f’*m a;{%métisn af thia freaziion
Vith sther, he sther comthined the pigments, lipids,
m phospholipids. These Sractions ware not lovesti-

@Wi furﬁwr‘ | |
(2} Rivesusleie anld “muaa

‘ _ ehxmfﬂmﬁw M’ this‘ tmmimx #ftm- h*;eezml,;;:sia
SN NoHCL showsd the. ymm;m of Y%, m 1) civose
~{m 6% of tim mm v‘mimm vity in this fr&s.tmﬁ,,
2) in sdemins (19.%‘}:, 3} in guenine {15-&@},1}? in
uridine {(7.7%), 3) ip uridymie scfd (23.7%), ) in en
anknown ufﬂf..—ahmr%ing amt, {l?..’.«:"f’a;, 7) & small ww:@
in g.%uaa'#é (2 éy,;;) a.m &, in i:m WERROWTL s;x%s mﬁ *the
orsgm (5. 1@‘* (F’i,g. 1;, It was found that ﬂm pro-
P@rzia;z '3::” hbeilszt g,hwm &mwing in tﬁis 199 tinn
mmam .csnﬁiﬂamzw if the total :zxt”mtian parmci

with ri%:oaucl.&aae WS ;zm}.cnsed £62 wore than £ hr,




in wﬁm‘ &éﬁﬁ}'ﬁiﬁ&l ysmcewm, wall *&ﬁi&uea, o |
whiek had Wiﬁ*uﬂ;; been amctmi with ethmnol-wsier -
and atm;::l-etmr, wera extOne wd with mas ﬁw; |
ﬁ@az'«hlariez acif for xis nr. at 49 (213 ghis egtraet
 had t.&a B qwi’ﬁaﬁiﬂw L5t g&mn‘az s sivae “mpas“tim
as -&:ctra»:‘;ﬁ gwpma with *wmueimm. %rg,mm
acld ex*rmm g 24 %:l‘m' wtal v of tus iywmphzax.zm
cells comparsd with a total of 3. 1% in all the ’1310—
puclonse eXtracts am mﬁhmgn {Table 1}. |

£3) geoxyrivanucleie aoid fraction

Very Little 1%c was fousd in this frwﬂan {7able 1).
uﬂu}.a some of the mastrit'mts in t.his fmz*i@n, fﬂl}mr»

hyﬂmlysm, eould e idm%iﬁau as -,uuciais, asid

: " ) W@nﬁa, this fractica m also wntmiméym. with
, . glm'ém: and some unidentified compounds. Some of the
. 'v:" / .

rsflioaetsmity t}ua Trag tmn :*oinﬂiﬁeﬁ dhregaton -

' gmpmy.alﬂy with u.v.mbsorbi.;,g m:bsﬁancles wmm mv&a_
ahrmu:;«gra@hieas}.y in the ;@@sitam af nucl%siém, .
mlwtﬁaa and ba.ses, Az it waag very c&irz’i.swi;a 20 |
ﬁaem.a mm: ﬂm wevs %mrbing mmiﬂs amgimmf |
from deoagribewlein mm, oy midual mmclaz:.

acui, a @ecihﬁ searsh m m for the wancw o

amma,,‘ ihe only purine or pyrimia;m hase ﬁw&ﬂmw
istic of daoxyribeﬁuélme acid a8 distinet from ribo-

sucleie acid.
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ressting ares wes radicsctive. 3o aiffm@m vare
seen in mmmi made. with trypsin or with ehymo-
cmm; and the m}.a?ﬁﬁ“wuam.ﬁﬂ&&:h of the smine
acids remaines eonetant throagh sucesssive trestwents

with t;!w ;mtwlﬁu myms,

i;fi} rmamma fracticn
| ‘*hu f‘rm%;imx contained, after hmmlyns, mainly

é—“-ﬂéw €3? % of the "ﬁ!&.} 13« '_.,n this fraction),

‘ th with m fructose (1.9
maé BOBE ami&anmxim substancas gl’}} B4, one of waich
may have iaeem' a, mnm (Fig. 3}« The wm auids
may ve mmm ‘m the m@m ei 2;&”. By zraam*
wishzk.fm 53, or Wy g;apar mwmw, st the
mlnni% amounts of li‘?‘ Ln onck aemminmﬁ separately.

yd

- _ga} muc‘m after mmtiw

Q.yam...ysia 3f the .f,mal residue elthar vﬁﬁh K—B’S“
or with a wiaturs of equal parts of 10 H-3C1 snd
glasial mﬁc soid demonsteated that most ( s:—;»éﬁrg}

2f the réfsmaal» I wag present in amine scids.

Thes f‘mﬁ,msti% m%&m& deseribed in this paper has
ween :&’zmm ‘bo re appliceble fo the sepayation of the
various maeiub?.ﬁ fzmmmms of '*‘aiﬁtﬂim vella. Thersd
exist ;'.n algsl w&.}.a‘ 88 1p all others, a large nuaber of

&;,ff:wegt sompounds, azs.d au‘fewm grmw at '-a:;nyoums,
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<he y&m*m aammm r all of vﬂgﬁ.uh tnw pure
sm m&la mmﬁ an mmw .mdar*am.ua- Ia
the pmmt Bmuy 38 a ‘t&mpt has baen made ‘:3{11] w0
saparste m mAa fato a sml}. am&mr af i‘rsmticmn,
sl @f whie,h Wugt b8 miziures of meny diffzrent
mmvzmal wbttmem %wrtmtsa, it had been
possible ta wp&raw in & rmre: or vlﬁmﬁ pure aiéte
five ijﬁ:m fram Mo -Laheli&d‘_{zmeml},a pellin:
athanol~ s mﬁer»éaluhlé memwhz ;nmmiiataa ; facs,

gmzma mi a zmr athm‘-a@mz}la somponents; Huoivic
acids; pwtemw and wlvswmim*‘ﬁes. ?ﬁzm mm«
a mall residue which wes shown b0 coutaln Lip aalnly
in mxm nuids. ' |

”ﬂm %‘%hamimiersmxm@; etb;aruimoluhié material, |

f:*:zn%aiaiﬁg wﬁm:-e iﬂ‘t@r@e&i@m involved in the
em';m:n Muxrtmn cyule, tﬁewbomgl;a a0id e.'-:yleﬁ y &te.,
have neen 'at&aﬁ,m& @is&ﬁh‘eﬁ {1¥ aud have not been
m«me» ews iam ia the pmmt work; ‘the gther-
mmb_,a mmMs \Mg:m ang pimnts’f have also
2ot been W fmamanutm._ ‘%he eibonueleic a¥id
nyfmetm, Fe exmmteé from t}z& ,éll msiama nd
wwzma, ».Qmaim anl;y ra.bme}.e-c 2ai & as far

as the g wnwm s cen&m, W&&a& thet the
&xzmz; riemy ~um£* mm. X &awﬂa& *n %Ia %datmm |
secticn wers le abamea Ii" m imu’a&tfaa
y&mca % ,.:ah Tivomiclesss was mwgad Mymaa & i'.am

o



9f 6 W, mmum glucose Bagam o appeas in signifi-
: . AR amounts i the extraci. In m other hamd, 100
a&aﬂ;nﬁ axﬁmtgm period z-em}.m in the ‘ym&ema 34
Lamuaé ribose in the émm*rimﬁue&aia acid fraction.
. The a«miﬁﬂ‘aeﬁuekeia g id fmmaﬁ was the least
suilsfectory af regurds Miﬁ:ﬁ Scme radionctivity
was asecciated with thymine, isdfosting taet ibe /
rraction ilodesd caﬁm.ixw& eicmﬁﬂhamlieie aaid. Howsver,
Ay wn,am%img sﬁb&mﬁw weye wisc presant, and
zh& mx‘alyaia sonillions aecessary for the imlaémn,
.hmim grmm&aa thve dateehm of &mﬂibgw., -
rm*c the a&gam%m of RHA aed am was not coamplebr is
demonstrated 5y the presence of a trase of thymine
aamiéw a*iththe sdenige fma the AHA'se extraciy;

the %ﬁﬂiﬁw"@m& area e«bm from the DNATE@ Siw

“maa was largely thymine vim Bosne fl,f}‘ mmizza.
The alternate Llacubatlon u‘ith W&in and clymo-
trypsia removed swhstances ylelding caly amino mms ‘
on hy‘fft}olyaw. There was & dinm@‘t admm.ga i t&m
use of wo proteciytic ensymes for the sxtraetion of

'pmmm {T&Ma 1}. The main disadvanbegs of wsing

: emz‘,w 5 extract the promzn W whe Yery long
mem‘;;{w PeYL0ds which mRd to b8 uses. fyan aftxc*
5 Lotal imcubation perisd ﬁth toypsin and ah}mtmew;
of 213 &r s praui:m were still semoved 1n the subsequent

dimstese santrmctiong, saf aino acide weve founmd In the
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mcﬁmlmvm[cf the finel residus. Tt wms considersd
‘ N ' sagler Lo saparale the amino aclds rrom the sugm by
| paper or colugn shrems bography aftar hymimﬁ 4:? 7

| the diastase @xtrmots rmther than to gontinue sxeraciion.

- with the proteclytic enzymes until no moee 140 appeared
fa saine acids.

- The subgtances sxiracted byr diastase, apart from
some activity in anloc scids as wwntioned above,

’ a-&:&%&i&e@ Lo miu&y in glucoss. The ;mwﬁw af
am:ivi by ia fructiocee, mxi in an unidentified subsience .
{protably a pentose rmm 168 uhromebographic wehavior)
imma‘;ﬁaé the extsienze of polysaceharides otiser
theey g;é#&—@aé g-a}.mn in this orgapism.

The m'ﬁmtzo}z methods descrined iz %his come )

manication have also %@em applied £0 the liverwort

Riella helisopiiyila. The procedure wes not satisfactory

as wly as- the ribomucledic scid stage, sinne tarze

- amounite of 1au#allm ;lmm agpea.m in this frae Fien

 afbter a m‘aﬁ;zvemy shoTt ia:;utmmm »;;eriou w1tk
rivomuclease {2 hrl. This kwmiam ‘containe largs

| amounts of.' starch, 23 can be seun by ﬁv&il&.&}'ﬂb with

| mﬁm, and part of ?ms atar»%; may e readered gf@.mhlé
by inoubation with f.muelwe salution ab ‘3‘?”3‘. Henge
it mey prove m@éuwy m’ deveioy sritical éxﬁmmsim:

| provedures for sach new plant speciag dependiag cx.

the Wfi’eﬁl& nature of the polyssecheride zomient.
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’ﬁhlmila el mmin% ,..M}&E..a&" wi‘!;h 12“5, based on
o w&m:& :@x’m ,ion fullm by ssrial digestion with
mm W and sxtraction o2 ﬂw ‘reakdown producta
| ma&em mh mmm wweataent, The coli materisl
R vas fzziﬁﬁiqé into fmmm awmm the following
' substances of their breaxdoum producte:  wters m..
'l‘jamﬁlmlua}.e mewmlic: mmmmzam 1ipids snd
?“Mw, MMMG duidy i&am;bﬁmmiz acid,
pm&&m, w pdlﬂm&hwms, some mimniv‘wy
i | ’”&mm zn the residue after exﬁmﬁm. -
/ mwmmmtim ‘ﬁmmmya*m
&wsms fractions. Of vhe ethamol- wd water-
}‘;;mmmm m‘&atials; tha fract mm mare& by we"mé
of ribmmc.ma ar«d pmmlytia. mmn x:mzm:am only
~‘14:MM Mam to ba skpoc ted 1%1@?1&,;: tmmm&m
wl‘& tm Wa. Tha aeemiammm Beid fm‘, tion
m s;wtmam with almwaa ani W unidentified
_subatsnces.. m, slemr mi&mw was chtalwed *"m*
e imerp@mﬁim af il into thymine, 2 substance
aaam%arin:.ie ol &emxwihmmem acid, '
- The WL&W&}W m sma artar hjﬂ«%;.}rai 3,
, zemtaim ‘séms amino mms frem mmml yro’eeir;, bud
WB‘. could mil;tm suparatad frcaa zhﬂ sigars by




TABLE 1

 DISTRIBUTION OF ACTIVITY IN VAXTOUS CHBMICAL FRACTIONS OF CHLORELLA TELLS

pomdbun il

APTER ?Eﬁ?&%ﬁ%ﬁi;?ﬁﬁ ?’\Wﬁ BOURS ﬂm mzwﬁmm%

Af%efr photosyninesis W calia m iyophilized and a&%wteu @ith mmna
splvents and ensymes in the seguence shown balow. The valuds given are the

- percentages of ihe total zﬁimmiww fixad by the CM@M celis; this was
© e85z 1nf &m,fmﬁ.;f;:} ag ol lycphilized oslls. ~

-

R _ : . : : : Activity Tetal mntivity
Gaple &gtm ted with Temp.  Estraction {3 of in uiple fraction
We. o . - {%) ricd. mm} (% of tohall

(A} SYSABOL WATER AND BTRANOL STHER SOLUMLE FRACTIONS

‘% 80% sthanel botling o~ 7.4

2 % ethansl ~ boiling - 2.29 | |
| | 3.zt

3 - don eﬁshizt’;ﬂ o boiling - O G. g
ok 8% otasel . botling - 10,56 J
3‘» , 2@% atannol W 2 win. 570 )
| ﬁi__*' m athm:l | e el 2 win. o8 g 5.01
7 a:x% s thamol o B 2aia. 063 1
- a‘,“ ' am,im aamea. ‘?ﬁb $ mig. Q.56 L
> detilled waer T 3mn. 0.8 j T
o I.ﬁ* .ﬂmaao_aﬂemr {3z .l.}‘ . . ;f‘s‘l 5 min. F.1z S d.lz
| & toul evhanal sclahl% ?rmuim - : : 37.38
} R 51 ; zﬁa’r,:r:w«-iomtmt of A e 15.8% eem
A 2} residus zm Al -5 S — /



TASLE { ({continued)
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| TARLE X {eom

e . |
337 diastase L 37
g 34 ‘»:iisti}’.lec‘l wtar x*i:’:aaﬁ -
35 dlsatmse | 37
36 mmuiga nzm: rinse -
;- A a.mtillm m‘&w vinse =
13 residus | -

Total recoversd activity

# 3 hy. I the Cptimun beriod for

{wee Table 2)

#% 1 . i3 vhe cplimum period for
axtraction {see Table 2)

s i A8 .
viied |

-

B. Qi

22 hr S.70

e ,..‘—-m-m...,.,um pa— ,,/
?

" {;,lz} '.,f"
e :‘3’-31@ iﬁng

195 .81
the i‘:trﬁ; ribonucleasze axiraction

the fim*t, Jecxyribomuclanse



TASLE 3

EFYECT OF THE LENGTN OF THE IMDURATION FERIGD ON TEE. EXTRACT [OK
OF THE ISSOLUBLE CBIL MATERIAL BY VARIOUS CNZDES

. )
, L9 .
The valuew siven ave the yEreantages of the total redionetivity flasd by

*he chilorells sells. Gee Table 1 for identity of the sample nos.

Bmmple no. Extescted with Zxtraetion | Activity ue
: pari . P er wtal

ir 4 ribome lease 3 hi, 2.45

51 fivonuclease 4 e 2058

15 dacxy¥ibonusleass it Q&L

18  deexyribonuclesse 3 uw, .47

i trypaia 15 B, : 19.861
19 trypain 35 br. 7,17

33 . aiastase | 4 ne, 2.83

33 . digstase 20 b ’ 3.97
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