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I7TTROLICTIONT

T'or the uroper functisning of s#ny orgrnism vhether

4

plant or =nincl the chemic:sl and phyciczl concdition of the
protoplzzm mast ve malntainsd vithin certrin definite
limits. 7iolection of these n turs1lly prescribed conaitions
mey resalt in temporsry insctivity or desth of the orziniem,

The vorkx of Addoms (1), DRokxwins (45, 47), snd Teilbrann (26)

indiceste tn

[44]

import-nce ol thuis {2ct in their investis=tions
on »rotoplasm =21d =scents exiviting 2 toxic zction thereon.

fien ve re=lize thirt proteins sre z ™ jor sortion of
€ll living protoplesm snd zre helieved by somne investisztors
to constitate the ;re-ter nort ol enzynes £2¢ hy others to
ne closely ascoclirted with enzymes it is giite copsrent vwhy
protein stiadies occiupy such an imoortint position in pre-
sent czy biolor~iczl rese-rch,

Saccessial applicati.n of enesthetice, cisinfectints,
iangicides =nd insecticides -1ty quaite lrrmely te zttrivaited
to iielr zection on these two vit-l liie systens---proto-

o}

plaen 2nd enzymec, Irneroft and Richter (3) studrying the

M

effects of nnrcotics upon cellulsr colloicsl systers have
snovn thet znesthesia is & reversitle cosmialstion while
¢ieinflection is zn irreversi™le coscilatison o1 the colloid-

zl srsten vithin the cell, Alro, Toncroit ond Ratzler (4)

stuacyin~ the proteins in the sensitive plrnut, *imoss nudicr,

in reletion to znesthesi~ found th=t some of the proteins



!
3
J

~eA

o

171

mo T

i

.

(O VAN

o

{

N

~

1

la)

coti

b
C
¢

s

G

1€

enz.”

0
i
()
(@]
u.

1

‘

5

Tan



stucy oi uvroteins snd thelr proporties 1is essentinl for =2

- Py

vetter ancerstanding o1 lifie s1d cdesth, With thiz tloa-it

(@]

in mind 2 stady o1 the protcing in ITTontmorency cherry

L,

leaves (Prainus cerssas) spreved with sever=1l 21 the common

faazicices vwes the motivetin: desire hehind t is iavestica-
tion. ‘e scarcity of investiz=stional vork on proteins in

2.

rh

the lesves of our comion {rait trezs =znd the l=ck o

evented eccorplishient

H

vor«<able meihod for thelr isolstion p

0

of the desired results, Inst=-d,

2]
]

stuady of sn exploratory

[€

4

nstare vas andertaken in ti1z hope thrt by studying thc
nitrozen distribation in the cherry leaves by 2 method
similor to thrt folloved by Cshorne, Wnkenrn, sna Leaven-
vorth (43) some helpfal information miit re nrinec. The
rezilts obtroined fortified My o review oi ti1e literstare

on the surject ol nitro-en distrivution in lemvec of nor-
muzl and sbnorm=1l pl-ntc, porticial-orly thiose of tihe Yoscrcene
frr1ily should 2id in 2 hetter intesrpretstion ol iutare

reserrcn on t:is problen,



ISTORICAL

™ie historicesl cevelopment of nitro~enous frociions

found in lecves ney best be folloved in two sections. (1)

A chronoloziccl developnent of the contrirvitions of the

/

more imnorts-nt investirsstors followed by (2) the develon-

/

rent of the methods enployed aiarinag their investic:tions.

Incsmach 2s proteins =re more concentratedc in seeds of
pl-=nte most of the ezrly vworg on this subject hac Teen
limited to seec protecins,

I, Investicstors And Their Contribviations.

Roulle (472) in 1773 =nnounced thrt the zelstinois

mrtter, protein, vhict up to th-t tine wvos tovn to exis

t

only in the seecs of vhert, wrs 2lso present in other orrts

of verious plents, Leter he izolstec » proteincceous

oroG ict from the jaice of henlock, In 1729 Fouarcroy (93

sove 2n extensive sccount of tihwe orcurence ofi cosmilatle

protein in the juice ol wvrrious p=rts oi meny nlonts,

~

)

211G describhed the met ol by viich he ontoined Hrepcrotions
o/ - s

PRt

of vzt me sanposec to he wure slent 2lbumin,

After 1825 no more attention veas peic to proteins of

creen plents diae to Einhoi's (£0) investisrtl ns of the

secés of cerescls, The rel-tive eazse vith vhic: Hroteins

coi1ld he obteined {rot seecds endheeized thie diifici’tizs

of their extrrction from creen plernts vith the resilt th-t

over 2 century elz.sed Yefore fartlier work on le=zi vprotleins
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contis el cell contents viille 47¢ recidic vrn composel of

szlinle 1n voler 20 2 conp rotivel; eo-11 port of thz
otirer fourth »elonmed 1> ¢loroohyyll = hoshantices,

Citnn1l £ Sehryver in 1021 (15) worcinc vith

oi thhe colloid- 1l protecin ftoox dlce =t eleveried teerc-

coantrined =hoat ten per cent nitro-en vhiile Cshorne's ore-

T ove contriced {oairtcen J4r cent,

spin~ch le ves Ycecrune 21 e ©zse in vhich the nitro
frretisong vere extrrcted ond thelir abhvid-mce in the v

soluble portien. ILeter (43) thsir vork on #1l{s1fr~ lonvres

crve = osoytevot different dicstrivvation or niftr-o-en, e

P - e it - - ’- - . -7 -~ .4 ogn =0 . TN e 4 -

mreen 1fr1li- nlcnts verc siccessival;” extroeted TLil veter
- . . e e . .

£lconol, ciluate scaeons ~lx=li, rfreo v it Jilaite clirmlling

c cdiol. Totsl notrocsn vos ohbrlced oan orn orlicast Dorticon
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Snlable in woter 23,05

23,5 alecohol 2,07
0.3,5 elcoholic 201 32.25
0,35 nqaeous Ha0Hd 7.07
Ixtr-cted residue 5.3
As moegt nrtive yprotelins vere calte colahle in =ceous
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the metowolic 11 retive protein vwes disoloted » it the
veoter trectment,  TMmen the colloldsl comtunts of thie =oae-
ous extr-ct vers nrecizit-ted %7 rlcobol the chicl con-
stitueals vere fomd to9 e protcin in coninction with =
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rottling in leaves nisde sone interestin~ observ-tionus.,
Te concluaced tiitt lusemuch =5 tUhe chloroolest wos ire
tirthnl-ce ol Zroteins=, color oi le-ves =and protein vere
intinrtely rel-tec., The Ti~ares helovw on Coleas le-ves
substontiscte 1 11s sirienc 1.
Grrms 77 per 100 7, Ory ovelshit

Sreen lerf 3.35

ottled Tenf A 1,39

Iottlec Leafl ® 1.14
Hesults of nitro~en snslysee on lesves in difrerent
strzed of -ottlin~ indicrted th-t saiehh comoundr =g

nucleodroteine, cl:corrntcins, phos ) o.roteins, =lhunins,
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roctic 11 coastrab, Ac o oloate hecr te 03 cotbtled
2oen1wlizine o £ iinces clssoosenred,  Thie indicoted
tLort thie lont mast 2 areving ason its 1ot soircec of
nitromen helore certl ensies, L 7. similor series
s PR PR \ ey om s 3 , B P N I W S ¢
of letvres for, (1) nitro-en i1 or~ nic c» “iantizng (7)
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2, Tme nitric a0 tonosrming nitrocen veoriced vids 0L of

o - SRR 3 oy ey 7, T~ HES ~ N ~ T
e proteln mitrsooo, 3, I oeolitc or oresid rotiin Je-
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srocotion ot nis ot Yiers veos verr litile 2 oncte in iost

-~ NE TR S0y an e e B PN N2 hi < ) bl —
sroteins 1 rmner Mec plemts Shitnell inwmd o 1-or-e

3 3 3. D ~ -~ Ao PP - -2 4 = c-

Incraenge 1n o= 2rauoin nitrac-en vwith o corroso0 CLt T

deCIvr:,fc-e ia‘\ 4 4 R N e R I o ol R R - N A v~ e oo -
SR — v o< TOOCo M TLNY D SR Lree s onle oS 0ne

12 mrin prodiacts of vrotein oxidotion, hovever, 1t
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7t 1t wns probubly renoved by

the formotion of ssprregine viiich even in hish concentra-
tions wes innocuous to plants, In nornmzl dlsnts asperz-

+

gine did not zccamulete which indicated thet it micat be
used as a trenslocatory subhstonce, ~Zhibnsll elczo noticed
an interecting difterence btetween the lezf protein wets-
bolism in norm~nl and #23norm~l ranner bYean dlonts, the
cbnor=elity beinsg drourht, ™e lscoves iron plonts
afiected by crousnt vhen deteched ond olrced in voter
ghoved consicder=hle inerccce in non-protein nitro-on,
over fifty per cent of the increrse meins d2e to emice
nitro~cen oltiier thtm essacrarine,  Torael srodacts ol

tre-tod in £ ciniler »wwnner vere

SR BN T NASPQNNUR PN PP o F S m e S ~
1thin sventy-Loar hoares oiter ol ocins ia



tre plemts el coneidsramle nitrite ond in cert: in re-
crzce of Tmronis,  Aftor Jortreelicstt hours toere
ves move srutonlc snd lese mitrites vib o ocesnisnnl
crretsl of seser-oine ghinvinic., TTen tares 45 ioir an s
hrd elrpsed theres vrs 1ich lese nitrite, » little ¢~ onie
cnd 2 arent inerssse in smino fcicds,  Sivaltsneosly with
tils sppesrcnee of £mino scids stnareh vre digrprerring
ana the chloroplssts of tha roanmcr lerves tere Yeconing
greener.
Tottinheon, Geialz, =nd Ieodkovsky (53) in 1024

consred Chiomall's extr ctinon metliod with direct veter
xtroction on berbverrr cad siscr heet lesves., The oddi-
tion oi the crtelyzin~ r-ent extrrcted 13 to 20,0 more
non-protein nitroren, e veter extrrction wos sapple-

mented Ly Oshornc's (43) siuccessive trestaeat of clconol,

21lkzll, ond rcid vith the follovins resultics

o

Loter solahle 7 1.3°7)

-4
C
L ]
(=]
‘(D
[N

Alxwelil solaxle 7,
Acid eolanle 7 0,257

Totsl solavle I7 1.755

These dntr shovel thrt only o £-n1l sortion of thc eiijosed
srotein of tiie cell fziled to dissclve in vatsr, nven

t1is rrther drsestiec scid tre-citment left rhot 40 of the
cell nitroren i1 the tissue, Tro~n this, the conclazion
ves drevn thiet the reciduasl oortion is comioszed oi nitro-

~enole constituentes encloces v cellulose =irbericl nn
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Tho-ire in 1227 (53-57) mrcdz o rether comrnlete study
of +e nitro-en met:rhali=a in the so2le (Dyras o-las),
e etudied the insHluahle lecl srotel s dAarint the e rly
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cevilopient., Tros thile gi-nd oint it vre clerr thirt on

3
rel=tionenin betiuen the ineolavle proteine 0 arrio-
hrydrotes vhiehl tould =ifzet pleont cerisroonce vog duae to
cunmtitetive rob iy U caelit-tive differetces i the
noture ol ths dratcin,
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io1s nitrozen froctions thro.Thoit = rarr's circle., Turia-
thie stuady no relctionsniis co . ld we diccovered mebtvaen

ten-er-tare or shinshine, or r-~infsll or hamicity,

t

anc =y ol %“he nlir>-ecn fr-etisns, COther i-portr-nt de-
dictions fro this stac; vere: (1) thst the =mide nitro-
e oenn the "rect" nitrocen teaded to vrry inverselir fe
the totsl veter s21l1le nitroTen, non-proteiln nitroen

snd ¢ otino nitroc-en, thas sapportinT Chivn ll's (3) con-

4.

tenti m thet omino niten~en ver convccted it protein

srnthesis ond the "rest? nitrogen with nrotein Gerrsdea-
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Davidson
Distribution of nitrogen in

the leaves of certain speciles
of the Rosaceae.
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