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T H ERE ex is ts no r i;.{ id defi nition o r :\ 
perfectl y normal a nd hca l thv r ia 11. V nr i.i­

l io ns in tl:e c nvi -o nme n t a nd na u rc mil)' 

produce abnor m: l itics wh ich n r ic rruccl 

d isea ses in ex tre me cas es. ' lin ''! a nd 
Bact e r ia are capa ble of p r (Jd tl c i n ~ p .u holo­
g ical symptoms and t hese in t u r n prod uce 
vcry g rea t changes in t h ra t ios of normal 
proteins in the m et a boli sm o r l he pla n . 
I m mu n ity is prod uced in some in st an ces 
a fter prolonged a tt a ck s a nd these pl w llo , 
m ena m a y he rela ted to sp ec ify prote ins. 
Hil t these ha ve no t so fa r hee n iso l.u. -d. 
(Ga u ma n n , 1950) , 

T he pathological p ic u re o f a v irus is 
el t in- lv di ffe ren t. The vi ru s is no t ca pa ble 
o/' muh i plying independen tl y hu t m ore 

i l'll ~ acc u m ula tes insid e t he h os t p la nt. 
'I 'h i ~ nat u rally is cons ~q lien t on 1he a lte red 
p ro t-in sy n thcs i ill the affec ted pla nts . 
Virus infccri-.n che m ic, lly is an ind uced 
ahno rmalit y o f the I1l clcop otci : syn thes is 
ill su ch a \ ay tha t mo re ir us is sy n thesised 
(Ba w len ar d P iri e , 195 3), 

:\11 th e kno wn viruses so fa r s tu ie'd 
come u nder th e g rou p of nuclco p ro tc ins , 
m os tly d CI iverl 1': 001 t ht: ri bouuclc ic a r id 
o f the p la nt ce ll nucleus, Ba sed o n these, 
thc fol lowing i nvcst iga t io n: I ave been 
ca r r ied o ut wi th Yellow Lea f o f .u ica nu ts, 

1(i 

(ca lls i n~ co nsidera l ilc ha voc III th e K r-r. ln 
Sra tc. ) a t th is St ation. 

T h i pa p::l'de ta i l. th e exper iments co n­
chr ,'d d ll l'i lig the prc limin a r v s tud ies , 

Preparat ion of infected e: tracts 

T he a bsen ce o r pa ho qc n ic i ty in it ocu la ­
ted fu ngal isolates on th e h ea h h y arecanut 

1pi lrn s nc cessi ta eel the search /'01' t he c :l.l l. a 

o rga n ism of the Yellow lea f el i 'c. q~ i n so il 
and i ll Ih l: field of virus rc sca r r-h. 

Snil ana lysis sho wed lac k of N it l'og'l"1 1 
awl Phospho ro ue P roper c u lt iva t ion 
111r hods an d ma nu ri ng m :1Y gil a I() n ~ \\' ay 

10 w a ke th e pa lm s rcsi-t ant til t h : itl l. .C!: 

o f t ill: clis asc . 

T\I'o hu nd red g ms . of the h ,:al il ly a nd 
20·.l gmi. o f Ii 'case I leaves were cl n J1p d 
to ver y !in p ieces w it l: a k!l; fc anl 1:1 c r 
cru she d w ith a la b ora to ry pestle a nd m r rr a r , 

T h 1 igh ly fib rou ­ na tu re o f the pal m 
lcav s ma de th e process ve r y d ifficul t a nd 
the nuucria l li ua llv was kep t u nd er ~ O° <: 

fo r 1P. ho u rs afte r \ -h ic 1 it w as pos : ib !e III 

m in ce t he lea ves t il S uu .: e xt ent. T hi s \\' 0 1'" 

w as ca r ried O U ( II ' ll!ec vv rc m pc rru ur c to 
keep the leaves ~1I i t t lc - 'Ih .: di sea sed lea ves 
pulver ised m or: cast y rh au t 11: norm al 

heal th y leaves, 
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Isolation of nucleic acids an.l 
Associa ted Proteins from 

plant tissues 

1 he froze n minced healthy and 

d iseased lea ves were ta ken in separa ting 
funnel . 500 ml, of ethanol were added to 

each. T he su spension was n o t boi led as it 
wa s not su re whe ther the pa r ticu lar n uc lco ­
p rotei n i n the extract is th ermostable . T he 
su spension was filte red in a s in te re d fun nel­
Two h und rcd m l. , o f a ce to ne was la ye red 
above th e so lid. T he ace tone was a llo wed 
to per cola te th roug h t he la yer of t issue 
using ve ry slow suction in order to rem ove 
the lea f pi gmcurs w h ich may in terfere in 
the work o f isolat ion To e ns ure comple te 
remova l o f these the t issues we re again 
washed with ac etone, the po·....dc r was dried 
at rcom tem pera tu re . The acetone po wde r 
was suspen ded ill 500 rnl , of 0 .5 M . Nac l­
T he solutio n was filtered using thick p leated 
filt e rs . Even under these conditions I he 
filtra tion proceeded very slowly. T h e pH 
o f th e so lu t ion was fou nd to be 5. 1-5.4 
T he pH was co n trolled to 3.2 and 7% col d 
t r ich loracet ic ac id was added to the extrac t. 
The m ix tu re was shaken very thorou ghly. 
T he filt r a te was cen trifuged ) at lOOO r. p m , 
T he p reci pita te was collec ted and agai n 

centrifuge d a t l 50D r , p . m . A sl ight ly 
coloured prec ipitate settled at t he b o tt om ­
This prccipita ie was test ed further in the 
following expe r-i me n ts . 

A part of tilt: resid ue was sha ken w it h 
a mm o n ium su lpha te and the precipit ate 
a fte r cent r ifu gi ng tested for act ivi ty , 

T he re sidue le f t over w as h yd ro lysed 
with stron g a lka li (N,lOH) fo r 18 .23 h rs . 
'1 he di seased extract \\, ;1 $ redd ish in colour 
w h ile th e healt hv was g" een. 7% t rich lo­

race tic acid was added to the filtrate 10 

m a ke the pH 3.3. Mixture after sh aking 
vas ceutri fuged a t 1000 r.p.m, and prec i­
pa la te tes ted for uct ivit y. 

Arrranut ] oumal 

Tests for protein reactions in the 
diseased and healthy plants 

1) El ectrophoresis 

The separa tion o f the n ucleo p ro tein s 
h .ive been e ffec ted by the filter pa pe r 
met hod T he me thod used was tha t of 
Davidso n and Srnel lie ( 1952). T he ex tract 
o f normal and di seased lea ves were applied 
as spots with a ca librated p ippett e . The 
paper was re m ov ed and for lag ging the 
sepa ra ted n ucleop rot ei ns t he m oist paper 
was clip ped d irectly in to a so lution o f 1% 
brom op he nol b lue in eth y l a lcohol saturated 

w it h H gCI J ( 14 .4 1). A fte r 2 m in utes the 

pa per was removed and washe d wi th dilu te 
aceti c a cid so lu tio n (0 .1'10) F ig. I . g ives the 
pa l te r n o f clect roph o res is, 

2) Paper Chrom atogram 

T r ich lo race tic ac id preci pi tate of heal­
thy and di seased lea ves we re ta ke n u p in 
di st illed water and spots we re applied t 
\\' h~ tma n No. I p aper and chromatogram 
r u n ill the sa lve n t iso pro panol (170 m!.) 
Cone . ne t. (4 4 m !.) H !0 (250 m l.]. Develo p­
mc n t w as co ntinued for 16 h rs. The 
ch rom at og ra m was d ri ed fo r a day at the 
ordi nary room tern perature . Paper was 
sp ra yed wit h bromo th vn ol b lue (10 cc in 
4D cc e thyl a lcoh ol). Spot s dev eloped turned 
blue in co lou r. 

F ig. 2 g ivcs th e d iag rn m nt ic represen­
ta t ion o f the ch ro ma tog ra m . 

Spots were developed in the di seased 
«x trn c t wh ile no sp ot s we re recorded in t he 
h ea lth y plan ts ; b r ornoth yrnol b lue spraying 
gt,ve be t ter resu l ts than b rom-cresol green. 

3) Colour react ion with Folin Phenol Reagent 

"pa rt from th e a bove tests nucl eopro­
rei ns in the di seased and healthy leaves 
were test ed by the co lo ur rea c tion. M e thod 
adop ted was th at of G lick in Bi och emical 

a nal ysis. 
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T en gm . of od ium tungstate, 2.5 ern. . 

of ammon ium m olvbrla t , 70 m l. o f wat er , 
5 ml. o f 85 n;.. p hosp ho r ic acid a nd 10 ml . 
of Conc. H Cl were rcfl..xed 6e :l lly for 
10 hours. 15 g rns o f lithium sulph a te was 
added to th e m ixt ure . 5 nil . of I [,0 . nd a 
few d ro p: of brom in e wa- in tro d uced late r. 
The snlu tiou was cool d. d iluted to 100 cc 
and filt ered. It wa s t h n d il u ted with two 
.volurn s o f water as p i e nol rca zent. 

T e n m I. of 5 :-- r. NaoH a m i :> ml. of 
di lute phen o l reage nt were added to :=> rn l­
t ri chl oracct i ac i 1 filtrat e- Plu-u nl reagent 
was ad I cd t r a p id st ream of d ro ps and 
t ub e W ;'IS shake n , A fte r 2-10 min utes t!l~ 

solu tio n wa ' road in a co lori me tc r agai n·;! 
co r p I' sulpha te sta nd a rd so lu tio n . 1\ ~rcel l 

colo u r was developed in the di seased ex tract 

sho w ing th presence of p ro tein s. 

Folin Phe nol reage n t olou r de n sity 

1. 
2. 
3. 
4· 

Tric hl o roac ti c acid ext rac t (D iseased ) 

H eal th y 

Alkal i cxu a t (Disea sed) 

H ealt hy 

Bille G reen 
• [il 
Dull rrcen (O li\ e) 

Nil 

Bromothyno blue .>3!Jrn t 

his reagent wa p repare d a ; fo lln \ 'S:­

Th ree m l. o f Iorrnalin was a rl.led to 0·' ml. 
of G()% aq ucous K n H an d 20 n il. o F 0. \ 'i":, 
( w /v) brom o thy no l b lu e in 950ft, a lcoh ol . 
The chromatogram was ~rl .('(! vi th the 
solut ions. r illia n l bl ue spots clcve opcrl 

in d ica t ine th e nu r l- o pro u-ins in th 

di sea sed leav es. Pi !:'; . 1. 

-l) . pot test 

On a spo t plate t 1~ IcH .011l t io :1S we r 
p lace-d w i th a drop of a n a lco h l ie so lu tion 
of p otta sium sa lt o f tet rn boromophen olph­
thlc in e thy lest r a nd th en acidified wi th 
one 10 two d rops o f di lut e acetic acid, A 
hl a n . te st c hanged t ye llow but the colour 
I mained b lue g ree n in th e Iiseased leaves. 

Re ag n t I ) K sa lt o f tct rnbromophe­
nol phtha lci n eth yl ester o f 
0.1% in a lco ho l. 

2) Acetic cid O:~ N, 

ConcIu. ion 
<\ 11 the b io hernica l test s ca rri cd out in 

the a bove exper iment iud ic. te a po sllIve 
tes t fo r infect iou s nu Ie ip rotc in present 

IS 

l isea s- rl leaves as compare d w ith the 

no r:lIal 
in th 

lu-nlthv leaves o f the a rC'C:lnut 

Y:11I:1 s. 

:\ sa mple .x pc r imcn t was C.lI'ried out 
to ' cst t ie in f,;ct ivi ty of the di seased a nd 

hcalt hv lea ves . I vear o ld a rc .a n u t feed­
linus \~ crc kept in l~lIt l ic il t culrurcs ( Knop'< 
so lu t io n .) 1 \\ 0 sol u iio n vc rc co :n p!l'll ' 
a nd Ir um each o f th e ot he rs o ne essc u t inl 

('1('I1Wl I om itt ed, Twe i t v five c .r. Ill' 
c lru ificd sap was in tro III x-d in th e solu tion s. 
R ,co r< s we re ta ke n fo r t he d :vdopl1lcllt Il l' 
Yellow lea r sy m pto m. After 2 wcr-ks t lic 
s ymptoms were noti ced , more ncut« ill t! I O S ( ~ 

solut iOlls we re phosphoro us and calciuru 

sal t " a re a bse n t. F ig . 3 & Fi Q' . 4 , 

T he clar ifica t io n IS .a r r ied ou t by 
cen t r i Iu g iu t; th \.· ex trac t a t 1500 r .p.ur . , 
later di : Iy s ill ~ the so lu tion a go ins t nil n ing 
water ~, 1< 1 a second c n t r i fll ~ i ng , '[I e 
Ic:il brow n su perna ta n t is test ed for acti ­

vit y . ' 

Ser olog ical tc ts h : IVP. g i 'e n po si t. ivc 

p recipitate react ion isola tio ns, ami bi och e­
mi ca l ex pc ri rne I S' arc unde r way. 

-Jrera11/1I ] r:UrllfI{ 



- - --
ill. , ·f 

:i ml-
c.igc n t 
J; a JlC! 
tcs I he 

19a i ll ~ 1 

, g r (, C' I~ 

ex trnc t 

.irh the 
rpc;\ n lit 

c·d out 

IC U a nd 
t ~' cpd ­

K I1nr'~ 

) :n p l<- t , ~ 

SS "11 1 i;-: ! 
':,r , or 
hniQ J1'I , 
lw nl flf 
: ~:k~ the 
. L
III (, 11ise 

cal riurn 

ou t hy 
r.p,lll . .. 

ru nn iu z 

The 
OJ' a rt i-

JlO ~ it i ve 

h iochc­

.J' • ." " ,..- ~ 

·..." l , 
I;) " 

.......... y-;:;,),
... ... .. 
.... ...... ) f
 ,1 

-*, {~ " , 
,.'-. ~~ .//.. 

'" 
~)~ :- \ t .... \'! ~~ . 

.. '. t' ~:;;:~~~\.{~~~~~~.~;~ ~::~:~ f~:;: ;;::~~1T. ,.1e. ..':' ~",~~,?~ _ ... 
•-' , -:.,. ;!! . ~..'t: ..." ::. 

n~\0.~;~:t@.:~~~:8\~t~~~~j 

. ................... ...- .._.
 
~ft~~~i~:·:~::i::{~:~~l~ ~~{~u 

DISEASEf NORMAL 
/6 hI'S, Run 

.-, 

TRIC~LORAC~ TI
 
]l:ll riW/ 



_
C

Ii 

I 
o a

ll 
0

4
 

en
, o

C
:W

0
(1

)
-
<

l
 

..... 
W

 
:
:
J
~

___ 
0 

0
"
';

"
,,1

 
C

L
IO

 
O

M
 

t::+
 

~
 



It is with g rea t plea su re th a t I work and giving some suggestions. I a lso 
ac knowledge my than ks to Dr. P. P. Pillai, thank Dr Thangavclu , Pri nci pal, Medical 
Pro fessor of Applied Ch emistry , Univcrsi College , Trivand rum for g iving permiss ion 
La bor a rorv for p rovidi ng facilit ies for the to work in the laboratory. 

References 
Glick David , 1957 Methods of Biochem ical An alysis . 

Voir. New York. 

Academic Press. NcwYork 1944 Kem ble. d . " Ad va nce in Protein ch emi stry V ol I 

M acpherson I-I. 1., 195_ N ature 170, Gll..J. . 

I'acch K. , & Trace y, M. V ., 1955. M ordernc ~ fc thod cn del' Plla nzenalayso 
IV ., Spri nger - Verlag . 

Fei!;] F. , 1954 . . .po t tests. Vol. 2, Elsev ier Pub lishi ng 
om pa ny. 

Puwdcn , f . C ., and Pir ie, N . W . 1953 T he nature of V irus M ult iplica t ion 
Cornbr idgc. 

Ga :l:Il.llln, E. Pr incip les of P la n t I n fect ion . London 
1950 . 

Publications of e Indi Central Tobacco Committee 
An n ual 

P ERI~DI C ALS Si ngl e copy subscr ip tio ns 
R s. Rs· 

t . I nd ia n T obacco" - E n ~li ,h q unrt cr ly I 50 6 00
 
"To bacco Rui llct in" - En gli sh (Sta tistica l) q uar te rly 1.0 0 4 ·00
 
" T a lllha kll"- Jl ineli qu a rt crly 25 n P. 1.00
 
" Poga ku" - T cl Hgll qua rte r ly 311 IlP. 1.50
 

..' " T a maku"-Gu j ara ti qu art erly 3fl 11P. 1.5 ') 

-vd vcrr isemcnts are acce pted for publicati on in all the above-rn cu t ioned 
per iodica ls. Au ract ive terms are offered for ad vertising age n ts, ho ok- sellers. a nd 
ne ws agen IS. 

* Correspondence a nd remitta nce re la ting to th e G uj a ra ti j o urna l sh ould 
be sen t to the D irecto r , In stit ute of Ag r icultu re , /vna nd ( W . R ly.) 

Recent Publications 
' ·-T ob.lcco Director y" Rs. 15/- (Rs 2.:;() postage ex t ra ) 
t' I lldi .Lt _Tobacco Atl as" Rs. 17/- (Rs. 2(- postage extra) 
" I lld ia n Tobacco Sta t istics ( 1939- 59)- Rs, 10/- ( Rs. l /SO po stage ex tra) 
. j I nd ia n T oba cco -A M on ograph" - R s- 3GI- (Rs. 3/- post age ex tra). 

For copies and o the r part icula rs, p lease co n tact : 

The Secre ta ry, 

ndian Central Tobacco Committee, 
122, M ount R oad, M adras-B. 

A rrea nut .7ou r1I1l! 2 1 


