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I ntroduC'tion 

Previous (I) lIa ve shown tila t occur 
in the reLI ti v(, coneen tra lion of 
from the Iean:s o[ healthy :1 nd sug;lr 

here sunlIn;lri/cs sOllle of tIre findings oht;lincd at 
on the amillo ;l( ids found the relath c amounts or certain 
!c;I\TS of beeh. .[,bese arc to 

comparable k:nes affected \lith a ere strai n of the 
virus, 

of sugar the 
six-inch 

pot, wen: inoculated 
the two-kit[ and :h late :IS the six-leaf stage, 
mellt. me::lIlS of virulilcrous beet Icafhnppen" 1I11iu()( ulated 
thinned to two per \\'C1'e cared for in the same m;llJncr ;lIld 
the controls. The were krtili/cd irnmcC\i;llcly :,fter inoculation 

the control 

until the leaf were taken, 

diseasc had reached :1 m<lximultl 
four to fivc 

:1 t the tillle' of 

afler (nOndalton. 
ino( nlation, The 

lritll all 1)1' the 
of 

and from smaller numbers of 

The petioles wcre removed at the base of the leaf alld the juice ('X

from the washed. quick-frozell blades to (jOOO rhe juice ,\'a, 
Jll!ered of (elile and m()1 and pllcllv] 
mercuric at 10° F. wcre filtC1Td 

E]('ven such pairs of were I'fCP;ll cd 

determined 

h)' method. '\'ormaJ 
(1; I) and 2,r)-lutidinc 

A.~riclllturJ.l Rt''\carrh Sen icC', L. ';. Department 
of 

to [tteratute cited. 
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and 

OF TilE ,\, S, S, B, '1, 

percent 

on 

elhanol m!.), weller 
,\, much 

,I lid 
of the 

amille 
thc s"kcnt.> lbed, cleared 

II x 11 \Vhatm:lll :\()S, I, idlllli (Icllion 

purpose" 

For (juaulil<tti \T 'iludic" 1,dimcllsiou,tl papergr'llll:\ I\'CH' w;ed for [III 
alllll10 eldc\s excqJl histidine, ami glycinc, T[H."t' 

tile last. were d('lcrmincd 2,dircniotlal p,ll'crgrlllns 
lhe Illlidinc solvenL acid 

dllst lite tine Ilith 
hasic (opper Glriloll:tte followcd (Oil, 

the was determined using the butaiJo] s(lin:nt 
followed .[ hi butallol soln:nl ,tiOIIC was used to dCIITiliinc 

('xrcpt 
followed 

did not 
aminC', 

valine, tlie "lcuciw.:," while the lutidine ,ol\c'nt was used to 


dell:rlninc threoninl' and check UpOil lhe "leucincs" alld "iline. The 

used 10 dcterlnin(; acid, ,'rid, 1I1;tnil1(', 


The COllcclitratiotl 01 ,0 high, rcLlliH' to lh:ll 

tilal I wa, suflicicllt ror a deler' 


mination of the ronncr ,md frolli tilt' oilier two acids, 


;jcid 
upon the amino 

dod disv:Iscu 
:2 (ilL apdrt Oil all three paper'>, 

file same \()hmle oJ lite slandard,s, ,hm\'ll ill Llb]e L 
four timl's with (':Jei! «()JI(Clllralioll on scpar,llc sheus or 
rut) III 111(' same cabinet with each ,el of 
P,ll'lTS, 

Thc papers were 
solvcnts to as(TIIlL III l1Iost 

:It tcmperature of (:" 
to :20 abO\e tiLe origin, 

the 
'1'[1(' dc 
HI C 

elhanoL 

Table J,--Cmnl1()sitinn of Alnino ,\dd Solutions Used as Standards. 
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/LEUCINE 
2.6LUTAMIC 

.2 4 .6 .8 10 12 1.4 /6 1.8 20 22 
TRANSMISSION DENSITY 

Figur~ pical standard curv~s obtained of amino 
acid {'{)nn~ntration ag'ainst transmission 

'1'11<" rda,i\c dCllsily oj lile .'pots was dclC'lmined tile morn
:l piloto'.""ll rr:lIhllti,sioll dClhilolllCLcr lIllit :l ·i-lllJll. apcrtuJ"(', 

The transmissioll demity \:11u("s \\"UT corrccted for the bat v~lu(' 

of the fJ'll'c1'. The ing (OIlCClllntioll or the standard ;llllillO :lcitb \las [)]ottcd 

tite mClIl "lr:tllsmi"ioll dellsilv" '1 ('urves 
arc ShOl",'1l ill Figure I. file (urn'.) I\'cre [lSu:dlv lor the three 
lowest (Oll( clItraliolh. hUI lhe (UIn:s or SOtllC' of the amino acich tended 
to liatlcn SOlIlC\\,!tal :iI)()ve llie J 00 mg, C()Il(elllr~li(lIL [he «()!leU)

tratioll oJ each amillo acid was del all thrcc 
:\'os. J. 'J, and :";2) alld the 

lh c purposcs. The pa per 
\\":b ,ell'( led for each aillino 
'pOlS oj (":i( It S:llliple Otl the S;[lll(" paper and run for 
llie data showlI ill 'LilJlc 2. 

Table 2 sll<)\\', Ihe mean (OIHclltrallOIl 1)1 amino ;l(id, 
111 I he juke IWIl1 hc;ilthy alld beet Ieavcs 
ill II scpar:ttc with th(' lIIean ratio or dheascd 10 

lor each amino acid. Ihe COllCCllllatloll or each amino :tdd \'aried 
ill the II of healthy juite. 'Ihis larialloll (ould be duc 

to Olle or IllOll nl sCITral 1";;( lors, snch as lile difkr(,IlCl~ in lhe 
llJailllailJed in Ilw dilkrclll scts of the age or Ihe at the [luJ(' 
of illl)(u/;nioll, the lariatiorl in the lime iuten'al hctween itlo(ulation, 

lhe' (ak tile or the [illle 01 the the 



OJ, fill" \, S, S, g, '1, 

Tahk 2.-Collu:llLraLioH of C(Ttain Amino Adds in the r::\.pres~ed Juke of .Ufulthy 
.Hul Diseased Sugar Uc\'t Lea'n.:", 

:!IO 

Amino add Leal Juice 

GP 1..:"}J 

! 'Tean \alne of tahl'il a1 10:(.10 


:..' \fcan r.aluc of samples tak{'ll at p.m. 


'Vitll the of all the amillo a( ids shown in the table 
ill grcater COll(('lllratioll ill the diseased l!J;1I1 ill the hed 

III !(l 01 the J I p;li)s 01 the ()Il(~ 01 
did not Jollnw tilis ,;Hlle [l:llte[n ill ,Ill H'SI)(TIs tlot kllOWlI, 

The (OIlLClll nI t lOll 01 <teilh was fOllnd to be 
inllucmcd tlIt' lillie oj These ,linin" acids 

ill the diseased thl 
(;lkcll ill the 

;(]lei I [or aSl':lrtic and fi vC 

'1:00 p,m, ,how lhal. dUlillg lhe 
in diseased !calcs while at the 

to a 

i It the 

il appears heel 
to utilize lhese clcids is UOI allcctc:d h) I he disease, 

perceili. \\'hieh W;IS 

diseased l,';[n:, ulltil the 
lowest v;duc obtained, 

,Ui 
The nmcclllralioll of 

!lI 

with 

Ihat found 
rdat 

(OIHClllralioll 
in the 

JO\\'Cst nHio of found in the diseascd to I!I;II in the 
was Ui, while ralios oiU), I'Ll; Well' louwL ]n 
the last in:'! a IIC(" howcH'}', the 

JII 

The Hlost di/rcTCIl(C observcd is till' aculIlndalioll of the basil 
al1l1llO ;I(id,;, histidine"~ ;llId ill Ihe leavcs of the diseascd 

lIlt' makes up by lar major portioll oj this group, The 

.\rgrnillc 
L)~~jn(' 

flislidiu(' 
"I,L'lIcinc:-;" 

\';ilinc 
SC1'11)(: 

(;"IIUHi!- \minobulvri{ 
rfln"cnlil{' 

(ylyrilJC 

.\Lmitw 
C).'itillL' 

lG~c 

:;0 
8 
9 

18 

23 
12 
37 
10 

70 
29 
:>1 
<It 
70 
10 

(Un 
:LJ 
3.0 
LG 
LG 

'2,0 
u; 
L} 
1.'1 
:l.li 
1.9 
LO 



;[C(ll!lllli:1IC 

'ILdn of the 
tile !~TC:ll"SI C'-:[Clli ill the 

01 

k:1\ .\ mC;lll 01 dClcrminatlollS 

1
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:,ddilioll to the ClllllllO l<h ii,lcci in Ihe [ahle. 

cil:lililiC. "lid lllC'l.hiOliinc 11;1\(' hC('ll IOlllld lil Ihe .I [[i((' 

jH';lil ami discchU\ sugar 1)1'['1 leal ('S..\1 least three olher :1ll1illO acid.s 
pn'sclH in ,m:d] ;llll()Ullb. l'lH'sC ha\(' Il<)l iJCCIl idclll.ificd..\t least 

om' 1)1 tIl<' WI i<iclltiftcd "{[Ii> is Cli her :1 beLl or " g:Ulllll<l aillillo ;I(jd. 

uill amino iI( ids I 

sug:lr heel aflt-ned I\'ith 

;IJllll':tl', to (llllH!l:llC to 
10 thill III 

showcd lilal Ihe (OIl(Cllttd!ioll n[ argellille \\';1; tlllTe·f"ld 

grcater ill the leaH:; oj di" "scd b('CI pl;llIb dUll ill ,\,"pani! 
alld gilltami{ ;t{i(h W('iT ill grc:III'r cOIl!Ullratiml ill di'cased ll'alTs 

III tlil: Llkcll ill \\'itcrc;h tile H'Ycr,(' 1\':1' trut' [or till' 

lakell ble III t!ie afterlloon. I Ill' ,11('1';1:-;<: )';lli" for ;tli the ;ullill() 

lile di,cascd !c;II" thill ill tile health: gnalcr than 
ilHlic;tl(;, a, "'tillie, [end to 

accumulate ill the 
strain of lilt' , to 

ICitH·s. \ t least Illl"C lllliricnli!rcd ;!!lllllU :H in Ihe 
]U':i11 hy :mel di"·,,,cd 

btla or a a( ill. 

Refen:nce 

(I) hI-!-, .1 ..\1. 1'1.',1, 	 iI.' <I melhod o[ al.l;l(k Oil the probkm 
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