
Li^,isll sp (ELTSA) li;{ _;LIi. ! cr iilii" LFIJL 6ptiS fu_lti,

-r+ll l}*lsj c,Jii^ll sYjt+ll cl*ljs" c+-l;P irc
(-yrrJl caEU i..llrac ,; dJsJ! *{ OglrS

{l-fr 4Jl orr J13,3 #}i OL.& cti.a

.L"_r-p e.=.1- .5466 .l.,.l .L,- .(1._tt*l) iit-:I 6tlnll ,rs qc,l_t_/l .l,r-rll.J,.lt }-*lt - oLr.1d. I

U4illll

er-.1*i g.e r.i.!sll u.i 6rllsal lj*{ .lt-+^! 6- IJEi. qlil3L 6ctis fuJti. .1gg3 .al.F. c,lrll s.r. iliJ gLi ell,a ,,5.p!

tO-cf :(2) 11 .L..Jdl .:tg!l L.ti31t+. .u"&ll c,l3+i 6Jt.e cr!,JCl .u{ iuE-l l+ll il-.tg dllLil cYjt+ll r{g.;gn

o)Li ,40,960\1 r I riL',ll ,rr :;\ itl iL..*,l-t+ JJii^ll oyj'Jl

f-J.,r) ,r-Je rr, .*Jl l-''r-1. J Jl i,.,!) PNC-ELISA OlJl-ni.Jl

JL+iJ r-: (J-.^ilJ' -*r. lj.$ JL=ciJ) I-ELISA ; (_rE*t+;+il

Dot-blot Jt-,ii! rrtjr .(llt "ll lilJ Jt-,ii.l) DAS-ELISA

g"J-Ji.s . i .f,< 1tJ.i*,,f ,',.r- 4J-.,t *- talJtJii-yl olA ,-16l ELISA

oY_,;LJl 4+l )_r estis 20,480\l , i.rir.',U j .JCl -,1-1+ OJt

.2,540\l , l.rii.',lf et' J_rJ+ll it^.,l3l, cJJiiJl

alJl--nil reu3fu ss\-*,,J;i e grr--e :L;lrt:i.e gL.cJS

.ELISA,i+J;#

J_--giJl "Y_,;tJl 
,rljll )_ra (#JJtsl dJSlil- d,HJf 1$X Cr.oi

O-JJll (BBSV) qj3-ill Jr+ O'FI3r eSbMU JrUl iJ.*.J_l

o- i ,iiU 6Jul r'r ii-. .L_;J,-, u# urrr-Jl cJJr,.-=. UL+i.-J

+-f glj L-otJ'ort--b. cJL=.i eq l-; 6,r, ifri qf LJ**JJi.ll

i-.^i. 6c,tiS L-,,til Llii^Jl 6rL*-a^ll dit-.!f r'' r\i.', ...1 .-or-rt

*L;-uill ..p , i':'<ll .rs (ELISA) ljCl Jlnil J. iilSi- .SlJt
g,- i er;.', 26 JLrGil J.S *+ a 

r-.i . .l . g*r-Jl drtili 'oJL-e i
c.J, -Jl lj+J J1-,1i1 ,ji dL::]l e>+Li .5 ,212.9g0\1 "+ 

l0\l
.alJI'-1iYl -iSi ir'S (EA-ELISA) o-.3lyl -+r.5ll i!*.,I-l
jis 

=rJ_Bs l_:r+; y - ; ',<\l U 4-f ri.',...I gS. drF q-,,t^-

''1 #l )-rA U"J-.tsJ 121621,440\1 'o-,;t-'-rJl ( t Jili !#) ,JCl JJ+

,r- iJ++ar g\Jr3l aJA r',1 .f.-y .C-+..ll dlli ii. crlrr3 -ore

e-Jll + r1'' ' ' Jl li-Jl Jl i'rl d-:. L,li^'3*.^ll r+y)l Ar-,

,flill -,lE.i*,rill -+.rJ u- Yr+ (PNC-ELISA) jliil+-,.i+11

:l .r-ll a_r-' .J-JrnJl di^*i Ls . ( I 3) (Alkaline phosphatase)

oJ-r &:-=i J'JJ .trr--irr,Jl ,..l--lo i+-A-l iJ^r:-"^ll ,.t.iU4$ll

u--:J)l -*i-511 i-t*,lt ,.J. '-Jl ljd JL=cil 3,.l c.t\rrill
.(11 ) (EA-ELTSA)

6'Ji .t*-i crli iJL..b. Llt-^i C6l Jl ,',-.,11 IJA r-ir6;

dL#l )-r^ (-),Jlq : L"l lur- *t' .rdl -J ..or. .,j.g^o1 L!*,J-rC

i.-"lJr_l l,Jrill JJ+ OJB ,eS->isJJ+Il it-l.;l1 J .ii.Jl oY jul

86:11 J+, (1993) i=.tll sUrjl ql,i: il;

Lri"ll
ji rl- (Lens culinaris Medikus) tJl,dl dJ.-=- -$+
cJJ'-.-=. r-rL*o;j .CUl "t-i C+^+ *+.s- Uill ot+5-rJl -;rLan

6ttn . i l',i. n e# J-Eil L--l-us -' .f,. r-ta i-+J.Jl --. gl,r'Jl

d_'iiJl oY_,;LJl dt+l )_t^ t*,,;-,;,'s _yj+ .(8 ,l) CUI *f &lJj
(pea seed-borne mosaic pofyvirus = PSbMU Jrr+ll i!*.,lr

rJ- Oroad bean stain comovirus - BBSV) .JCl Jr+ c-*:
.(8 ,5) r+-,1-r- et' 1..,;l"dl dJ,^-.- (.,J. '. ,#lll i^c^ll t3LJJBill

,Jr il^rt,..,*ll crlJ$)l jSi +;1ry_,;g*Jl cilJt ii. )l -j)$*i

,frJl (ELISA) I;llJJ Jtnil r*; t.S ,Lrg.i crL-uill ue . i^?.<ll

r+ c.r;+ p,.3.crl-1t-,i=Yl o\ + eli (Z) lg77 fLe,rr +,e qSS



ol ,+l pj :ELISA 6qti tlril*U c+! ,Jl slJtrsi)l (i)

-$q^ll l-+{ Jt--ni. J :s-r: I;;:JJ-B*, crl-;1-r:-l i-+_j

@ouble antibody sandwich method = DAS-ELISA)

(Indirect-ELISA:I-ELISA) -.;l.it+^ll -rp llJ _,[ni. ! t(2)

-lt+l+-;+tl f-Jjil ,r-Je r','. .,. Jl l-'rF{ JL +i-! t(6)

(Penicillinase-based enryme linked immunosorbent

iJ.,lr cJr'-ll lj*lJ _}$il: (13) assay: pNC-ELISA)

(ELISA with enzyme amplification - *.;y)l f*i.:ill
.(11) EA-ELISA)

elJ).,r.! p3 :;-J**JJ3*ill :\+i;i 
"Jr 

c+-.;l-. ! Cl uil_zt ii)l (=)
.(4) Dot-blot ELISA _lt$il g J.ii sl: _15rl

,o+ (Alkaline phosphatase) .fJ"ll jEU-,Cl Ayj a 
r:.i. .1

ri *Jl lj.lJJtJii. I e,Li[*.,I-r tiil*,']l ++J:.-u*ll crlJByl CJ^]

&Ls!l el-6!l Jr+ lj,rJ .jqti -ocl;3,', 13._,1t4lrr..r-9ll Ayl "Jt
Titertek Multiscan Plus Mark II ttsxt cx rs_lLi "+
(Substrate) &tj:11 ' 6rl-c (, , ,r\ aiEi. +$_r cr!..+_1. LIldS*L.;

DAS-ELISA t'-Ir.,=l Jbti c-6-,1n .d2)l lc<<U Cl iarr.i.,Jf

i'i*tu 60 r--! (A+os) i-.-*u 405 l+Cl 
"+ I-ELISA r

II-ELISA JL+i=Y ij+r 20 \ a+r DAS-ELISA JL=GiY

i-*;* 4gZ i+rJl ,s-L EA-ELISA JL=Gi)l .jt+ti .r:y,
i+Cl 

"J' 
PNC-ELISA Jtiil .31'l"J: r.!31!r 5 r+: (Aqgz)

Dot-blot ELISA JE{ r-l ,+igr 60 r+; (A+so) ir";,, 450

dr*'JL+ ',-3clj ,'' n3 rG ;.,J+l**,,:xill i|.ial "+ g-,.=J tfrJl

.iirlJ 15 J+ -oJJ-ll

dBl
cr!l=,J .fJ.SJJl l-r,!l ol+ill '*+ : eLr..Ulijl iriXJ dP
L r ii-lLi--9 . -,1y;S-.Jl O'- L+JS.olI j*Sl_Jill crli *.--rru!l

)

ggr-J (t;l-;U 254) dg+-"it+ll .jJ" L-.iIJ ,#+*,tll u=l--i.Yl
q-lHl ,rl l'. C- Ll*-.Jl gL:tJt u,-tr:**,,.lc +;Ul .*".U!t

'o:,-rl3 @and) Lt--c. Jl+_l Ji-J c+.r+L,Jl gBLrill ,J-lr:"". "Jt
{-.t^- ll eYjul Crt-:tS LraIrS-r. .=pJsJ qttJl -rJ-ijl ,,/ t ;i
tl .(A-l ,JS-,i) t;+11 iJ.-.,lyr.J-lr.^ll cY-,1t+ll dl#l )-t Llu.-H+

crEts uroli3."" g;JsJ .f.rll .JJriJl -f (bands) utir.t-'oe d.t5-l
I ) ' ' (n-t ds-i) ,J;ril| JJ+ OJb uJ.-Hq LL.-^ll dClulJ.cJ (JJ.\ . I

- .(B) ,sli*,,ll-l (M) ,.iJo-,.,Jll u"3JFill .iQ5 utSiJ.Jl 6t51e

(ISCO density gradient dt--ill jL{++ r-r,_l*ill etjJ" dl--i

rs., i-iiyr crLir., os ffij'-,ffi H':ator)

r*J I ,; , I .r.(lf *f ljil! crl_,;tsil ir iiBi- .rJL i..".i 6ctiS

.i+3i.o]l 6rL:.ll LJt -.!l rlJiS*l,r dlli; .yujl gELri 6Jt ae

,',-rtf 
c9,rl1E3.rlS.

cJ *ii^tt oY_lL+!1 ,sl #l )_r^ ur,-l# 1SI 6,i :€t.ljJJul r;ifu dy
6l ' r-^ oY-,[-, c.rt-:tsl g;+:rlt 3-9-a.]l gr- ,_rrJl iJo*.,Ir

L)- 6_o;, gr.r-e gLl U.- LJJj)'^ll .Sl,l-gz U-Hti i+-t,t . 
1

lJr-ll crELill c,',. '- .!J_r eLe_2J i!il-.. ,7ul &-n+ it -
dJJs. 44Jt tL..n! .-*-1.-uoll ,)*s e elrc)l * L, zo-ls r+

rJ,- aiiii: fi rii ,Jj-ill JJ+ O'!3 up:._u,s t-l . (9) oyS_,f..&._e

crl j, g,- r-JJjr-ll ,SL23-91 .J-HU i-*t ,t . lelrr.. cJ.lg.!l_UI

.31-l:l dJ\ -J .tJJ_1,-.., 3,.,1- ,qJ..J, Clr. O- f grJ.c,

,-*: *ill cJj- J .clrc)l * L, 28-24 u; L.t -.ll eEtsll

.(7) ii,.u ii-r_r!t lfoJLI t S

L,'- d-sj'ort-:^Jl dL.- !l eL:{ p.i :6.1t-irll dit-4.y| et I
tlXl d)-.) ..J,-#l lJiJi dFir+ eBBSV-l PSbMV Op"j;ill
lji=Jl 0+ eJ+*.,I dt-tnJ d!^:rjt+ crt-:[i L-""+ (g"*j]Xl
L-r-*:.: f ,..# r-r"J-l*s e^ 2-l .Jg i5- r.Js crAl .u_F!l-l

,iLL 4++j 6rL e. Fl .-*-1.-u"ll -r*h.,. ur q3t*G. irs JoI+

iii.Jl --" (Freund's complete adjuvant) &LsJl elxl Ly
(Freund's incomplete adjuvant) &lSl * ACI L-rJ..;r!t
.-- 6+.1*i Z ui L.c.lr i..rir, rJJj*J,',.,1 -t .d.rtrirll ..,![+ *f
r-+ qJill ur. (Antiserum) rt -a^ll L,!.-^11 irl ,i.^.,.till i'iirll
a;ii ,-ij,- Dti rr 4-r 4^+ .-3JJt Ll' i.".tiJl fuisJl ir eJ+J

).a

c-J .Lr3*i 12 ar-.!, 'o)s ds j & 40-35 cJ'*q; t+r-r+-l

i^eL.*" l2'rr J ?" 4 6-)1+r i+-lJ t ia rl-.;!l o+ a-*lt* rrll

"-lt g-f.-tl dl--^ll dL-il cif-r r;II 6-:J p o.r$iil

.6lt*:Jl ft ".,. 
!l

fr4!-." crl-;t-sil i.-.*i r', i_,;35 :(ELISA) ljB-Jl €l_,;t fill
.J.r-ill r-lr+ olE q--r-tr Je, i .1,.<ll (ELISA) ip.3J_e-rg*

ur. Jl crl;Lri 6_,1t -c. ,o! J-rr+]l iJ.-lr d,.ii^ll oY_,l!ll dl!_l )y,
20 Jt-$il dS .n3 ,ri.'..,.| .i*..,L^- ;S!t -i$i)l rr\-',1 6i.,.1..-.ll

L-.S ,5,242,880\1 J l0\1 r)-# cr+,. iJ. t+ill 6-,11 . ,Jl gn ti-*
ut-,,iS 4+iL*. grJ-. crL:U -o-2L^-c, dr i$t-. crti.rii: r'r rri.'....|

Z-r. d,- ELISA 6t+l tlr{r*.tr crl-;t-Si)l cr+;J . fu_,fli.ll

. ;rUl,.-,;4 i+iilJ Dynatech Immulon

87 - i.rll .)Ul qUr Ua,
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DEPTH (cm) (r*) J,6Jr

,y_r-r* ,J . Jl ,Yjt-+ll erL.i u- i-15*ll i:*_l+ill art-X ('lji.Jjtj 254) 1F-iiJt 5; i-$: .,+-ill uFL-i.)l J*i .l dS-i
'o).lr iir6ilrr ;-,1-5r 24,000 $. j$-ill i+Jr". -F- .+..U,i q+ "!-F-, ta.-A e .;rJlr (PSbMU ,rtlt i:*t, d &ll ,)j.l+ll eblj_r
.*.Ui A "! 6y le:-,rt e €rllJ (BBSU cJCl -l-r+.-,rh,-r:-r+ crl*ll .lCl crl+ & islitsll i:*-uill arul-e r(A) 6:tir 105

.(B) +icL;:-1, r!,,rrl!'._,r.1: 23,000 s' j$rl {+J& JS-
Figure 1. UV (25a nm) absorption profiles of purified virus preparation obtained from peas infected with pea seed-borne
mosaic potyvirus (PSbMD after centrifugation on sucrose gradiens at 24.000 rpm for 105 min (A) and ofpurified
prcparation from faba bean infected with broad bean stain comovirus (BBSU after centrifugation on sucrose gradients at
23,000 rpm for two hours @).

cJ .ji^ll oY jul ,gl #l )_r^ iy_l_*il i+*.It .L1..- crtjU 
?l _*

?l _P CS cJ.S Cr -+ uJJir C-. 40-39 : t _l_FJl iL-.,|f

.,-JCl JJ+ OJl uJ.-H+ Ll'.-. crtSLi

J[-.b^ll dt-.-^]l pri.', ..1 :t+iirjl 6.rt-,i.Jl dit--.yl i.-+lt j

qfJ.F dF d! L-.i=-oll .,, ,lll d ir iriL"lt (Antiserum)

i}*.,l_l cjliiJl oY_;ul ,,1 #l )yJ (SL23-91) ,JCl JJ+ Oj,
O'--+lJ#Je l--.1 i ll i liiiJ cJ 

''--J (SL I-9D J:\ ill

ii..t*,, l-JlLIl 4{Jtlr 3tr! dIIi; (Immunoglobulin G -IgG)

. (z),fJ.ll jliLLCl A.,1lr!+ IgG ]+t f i ,(J2)

i-JJt i L_ltiJ (DAS-ELISA) -1.iul lj*lJJL.riil ar'i.i *l

.sl #l )-r^ ry;;ril SLI -92 UjFll ''' t.'lf hi -# A+l di-,.-.11

lr-il:l -# eli^ll d-,-^ll C-- JJ\+ll i}-.Jf dlir^Il e)-,fall

,JCl Jr+ JJ, ('l),,rltl SL23-91 iUFll e3ill L]i..-^llr t@210)

88 - i=,r'Jl .ipl \VS il,F,

t-':)Jl lU I'r'..,1 +-,(lll) r++jJl_g*Jl c.rlJB)l iJo*lr
(u*r+ cUJ JjSJI g,o trL c(8210) lsl;e -f A+ rl-:.o L).-"

'l #l )_r^ g,..J.-1;o 
"Jr 

,-iJFilJ clrrlg 3C,ii+U e d.rlJl L-li: 16-

6,.,1- e lr_,;tSJ # e& dL-.-^J IJJUI i.L-,lr cj_.ii^Jl eY_,fuIl

L-S .,Jlill JJr+ O'3-E (J"J-,# 
"Jr 

riJ'3U (SVl73-85) l+_l_l-

oY_,;ul dL#l )_rA g*J.,)++ "Yjq cJLjti rlreY k! cJ+ di3-,1

6cJFillJJ+ O'!, LJ",J-.H+ djr Crtjtr.ilJ JJUI e!*.|JJ LlJji^ll

irt*,-l+ .sliJl i: .elrc)l g,. v1rz0 rr+ irr..bJ aJEi 
,',L.[

cpr6 tJ i-iL-blJ .)-i ,-,rr I r! crEtsll o$ Oi rJ. 6ljJJ Jtii. !

.rJJ L-i\J i+,iJl a+*,,3JCl erul Ur-l-.-Ll -ll \ ir i+"1 ('tr,.-

'l JJI )_r^ ul,JJ,+il L.26 crjtsi 280 J 260 dtr+Cl rre l++^,lii+ll

,Jlill JJ+ OJt up,JJJsJ 1.806 J JJrill iL^.,lr LJ.,.ii^Jl oY.fall

.(",;"**tl le .' 
'+ 6- Le Llr .1.3 B:l .797 J M: 1.74)

!S cls cr .,.i: .-,;*-l.,r;s 6. 25-ZO 
"J' cL.-.ll dF.I rlJ

Healthy
(l+J-Jl t=t ..'Jl) -ul J; ll



al 
rlr .,,1 6r-J :lj+{ &l-,1l f',Ll flsi*lt+ CrL*.,-l-Xlll gf Li.i,SJl

.JJjll JJ! O'!3 .,-.J-J*i o-c., i .?.(ll lj*{ cllJLJSi. ! e-."^i

i 6r3+y'1 -l:r+ll e}...,ljp cj-,.ii^!l o)jt+ll cl#l )yJI qli.:.', 20 (F

(,P\ Jl crt-:Lu -o_,11 . - u,..- (S,Z+2,8801\l ,r-s l0\l ir-")
crlJt.,$iyl or-a -iSi gtS EA-ELISA Jt+ii! ,Ji \ lr si".t--.ll

-+ .Jlill JJ! O'!3 gr,JJ# J*+-9 d-is dS.i ']'r' 4it*,,1-"-

di^r3-l C++- e (SV173-85) q_l_r* op as. tSt 1911* .r.Jl dL-.ll C.

J.+-*Jl ey)l: d.- let*tj;^ I jSJfo IgG Jt$i)l hA -f
UjrlJ e3t^ll dl.-^11 ui i.ltiJl ore c1..:J-e .1000\l r iuir.ir 1
cSV173-85 U.;rJl4 u'.Lill dl-,-^ll qin r uf "Bt-J 

SL23-91

Lil--^Jl ,,Jc, SLI -g2 iJi'll el:.ll dt -^1 x*1U rgJi ir+ s+
.8210 ijj).Jt+(Ji.tiJl

U,'uI crljl=ri 6-,fs qrJ (BBSU .l+ill -l-lr+ OrE; (PSbMVl -,pr-;ll iJ"*lja drii.ll ')jLI el"-lj-r cr-3y 4p . i.Kll .f &r1
.(ELISA) l+t! -ltsi. ! *'elrrl i*;. alrr.'...,1,fut*ll

Table 1. Detection of pea seed-borne mosaic potyvirus (BBSU and broad bean stain comovirus (BBSU in lentil leaf
extracts by five difrerent variants of the ELISAT test.

di.'l."^ll -j$iYl 7ts iiEi- drL. r. cJrt ric aS3sLJl (ELISA) ljil #
ELISA values taken at different wavelength and the type of test used

r r 
ig,Jt+ 'ocl_;ill

Visual reading

Dot-blot ELISA
{$ 15 r+

After 15 min

PNC-ELISA
r,iJsr 60 r+

After 60 min

'lj.-ftj 405

405 nm

EA.ELISA
.iittu 5 +

After 5 min

I-ELISA
+!$r 20 r+

After 20 min

DAS.ELISA
ii*6r 60 rr+

After 60 min

BBSV PSbMV BBSV PSbMV BBSV PSbMV BBSV PSbMV BBSV PSbMV

+++ +++
+++ +++
+++ +++
+++ +++
+++ +++
+++ +++
+++ ++
+++ +
+++
++-
+

::

1.85

1.80
1.79
1.77
1.78
1.7 5

1.77
1.74
1.7 5

1.7 5

1.68
r.69
1.59
1. 18

0.79
0.67
0.41
0.30
0.19
0.08

0.18-0.03

1.64

1.58

1.60

1.60

t.64
t.7 |
1.56

1.52

1.11

0.56
0.20
0.09

0.03

0.00
0.00
0.02
0.01

0.00
0.01
0.00

0.07-0.00

0.57
0.84
1.20

1.80

1.85

2.20
2.37
2.40
2.31

2.26
2.17
2.t0
1.7 5

0.97
0.48
0.39
0.31
0.20
0.09
0.02

0.01-0.00

1.04

0.99
0.94
0.89
0.70
0.65
0.49
0.3 8

0.29

0.27
0.20
0.11

0.08
0.01
0.00
0.00
0.00

0.00
0.00
0.00
0.00

1.45

1.3 I
1.22

1.20

t.t4
1.01

0.99
0.89
0.89

0.83

0.79
0.60
0.47

0.40
0.28
0.19
0. 15

0.12
0.08
0.05

0.05-0.00

L.24

1.04

0.91
0.7 4

0.62
0.58
0.50
0.39
0.28

0.19
0.11

0.03

0.02
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

t.34
1.33

1.3 I
1.30
l. l9
0.99
0.76
0.70
0.46
0.31

0.20
0. l8
0.12
0.08
0.01
0.00
0.00
0.00
0.00
0.00
0.00

0.56 l0\l
0.4s 10\l
0.44 40\l
0.42 80\1
0.38 160\l
0.37 320\l
0.29 640\l
0.25 r280U
0. ls 2s60\l
0.07 5120\l
0.03 10240\1
0.02 20480\l
0.00 40960\l
0.00 81920\1
0.00 163840\1
0.00 327680\l
0.00 655360\l
0.00 1310720\l
0.00 2621440\l
0.00 5242880\l
0.00 r*LJl .uul cJilii:

(double antibody sandwich ELISA) JFiU.ll ll{ _,1t$il = DAS-ELISA 'r

(Indirect-ELISA) -St*.ll J;c l+I -js. l= I-ELISA

@enicillinase-based ELISA) ;t$".UJ ll"j (Jlc .ri*ll ljDI .,1t$il = PNC-ELISA
(ELISA with enzyme amplification) ,'.f"..;i}l fr$.51. I iJ.*lr d[-ll l]ll -,1l'fri. 

I = EA-ELISA
':rl.-l+$itt ,is-a_,j..il3.rr-lyl. llF.Jf c-iSS$d5 irjl-Jl'i$tll u.i,6+ej.il :er_,prll iglllJ"-lj4 6el;[ll €r.3..

" visual reading: (+) means positive (virus detected) and (-) means negative (virus not u.*#.Jrt 
6 .i'isll te ql''

89 - Lll s$l qUr il+.



eij-,;x 3.l UE. \li i-i:J,. .yfi./ 1.26 g-lt*3 -r-rr+ll

-;r l Lr '"rtl 6ll rre ol Y1 .(3) ,r-r+ilI l{J (1.1s-1.14)

cl* Ctx! !t crri W +t+ t+Jtc dl-.Lll igill arlJl arr+ ef
Ui ..JjJ!t .j,',,t- l-r:c ar5 ip-t, -li ,r-l+il. I lqJ rL,:",.

-l-l\ ,-llB.-r-l# il-nl l(ii'r, d dl q-_r.l..tt irl-lla,3l+ Lrr

ci=6j+!J 1.74=M lJla-rl cru-i+ll ir..,ill clE cJjts r6a dJi$

s;i s! iiJ-,;n-ll elts g. i.* *.-y.,,.-,.iJ .1.79=8 rsliJl

J -ill ,\ l clriS r-x_r *! t ,-,i .ll Comovirus i.-e,..-
.(10) (r.77:B r 1.70=M)

eii r-r-u# P25-20 .,} ,J-r*ll i*lJall ... .,r f,,

cl*lj-r u,J-E+ Ll* 
"Y-.;ta 

ot:t i r;. r.l: flfJ$ dsl

iS ,51rf cx-.r# & 40-39 -r ,-l-lrJl 1}-lr driiJl cYjl+ll

di.iJ .JCl -l{ c.uE (J,,JJJr| r+l* dJ drt3l+i ir. r-13 /_;
# L+& d-.*ll .: ..Jl elli gn \li "J'l 

drU.S tEll o$

i+"S # r:rL$Er)l .i.l O_F:.;l ,:S+, .(9,7) lm* oLl.,;,t

l#,y-r-u.ll j5S,! f qrSl crBl+tlt t.5,, J! -o$te lJ,iill crl.rlill
.i-r:.'r..Jl i+_l+il- talj*ll Jl ,i t * .:-",

-dJ .r-L rti "^ll l'uJ JLii. ,! 6l c.,-.alt l.u ,o.r \3
J-il+ll t-uJ _j-r.i. ) i)- i+-l^ _Bi (PNC-EIISA) jtlt#ltj

ul gU"L*l .', -r- ,J.E-lt -;*SI .r-l r -ir-ll (DAS-ELISA)

. i Jir.'.ll .l+ J.;jll _.r_lr-+ c.lrE u3ts J_r-+-l cp . , .KJ

il-lJ+ &,ij-ll cYjt-+ll cl--ljJ. rl-r2'r-r 1,310,720\l

JL+il irs--n+ r-J Cr+ oj .20,480\1 Li:ii.ill ,I+ J-r+lt

c+ .-rJ- JCI -,r-l+ .-llE rr-l.rls rlsj ' l r( (.F DAS-ELISA

iJ.-l-l J.ji.ll 'Yjt-+ll cl*lj-r rr-r-r+r. _r 81,920\l {-i+iSll

JLn{ dl$*l O-S+ r'+r.5,120\l . i:ir'.ll .J+ J-r-tI

il*t* ,Xl .,ps!t g! nl.rC-nLtSA JL=6il+ DAS-ELISA

JLni. l+ O-+t ,3*tl &li:.ll irl-_, 61;Yl ijls) iig djlr
x .(-+r-$ rjcl Jr+ij.y Lj)J Ld)rl o.,jl pNc-ELIsA

,,r-r-,1,,)l dr.5ll iLJr d&.ll ll! -2Llil ge i.-b1"3-)l OS+

Cy .J:!t Jlni. )l Oi c+- PNC-ELISA Jl,1i.. l+ (EA-ELISA)

Y! PNC-ELISA j-:n|Je q-l*Jl c+.rrSJ-, .qil-tl3ll

.\E
,,,., ii Dot-blot ELISA -21-:i.! 6i .', -Jtl lrl qf r+-, ll
dl,-3*l OS+ cllrlr rDAS-ELISA Jlrii| ir. ipt*ll .l!- u.
ljEJ ,:iJLJliJ el.p) oL:ls.)l L#!J€l-f$,l ,rlll J't.1-i-11 d
o.rr ,r-b orjir r.i-61 ,(tj.$ .itJ * ,s>+s y'l) grt-Jl

6jr.r+l Jj gE l Y.; .,',ijt JL-iiL3 r.t-rlri3-l if .a+q a-1ri- !t
.ir +-il OC! &liill 6,U er.'l- &liill 'o,l_iJ dFlll i,5J-

90 - i.tll oul 1rtt3 ih"

iL..J3l JJji^ll oY jul ,sl#l )_r^ LI.J-tsJ 2,621,440\l , i.ri.r.',lf

,PNC-ELISA JL +3il oL .40,960\l , I rii.'.ll ,j-i JJ:'alI

JL +ij,l Otl; .DAS-ELISA JL-+lil j I-ELISA Jt-,.iiE

,o: g;1 d e-,-l= ++,.,t* crl-zt ir-!l orA &t pot-blot ELISA

20,480\1 . i rir.''lf r i' O -p ,Jlill JJJ+ C'-9-t L!rJ.-Hl . i .i.(

. I rir.'.lf r i- JJUI it*.|j,.r cjj.ir^ll ,YjLrll dLrr-.1 )y cysEs
.(2 Lls.s ,l cJ_lo. ) 2,560\l

+F.iri .,-lc - ,frll- Dot-blot ELISA JLiil AJtjr .2 ds-i
LL.-^11 ,f r Jl CrEl4 -o_,)t--c. g,c -o:rrir Crt i".if:l -iJtilI-,JJEill

.(PSbMD JJ+ll it-,lj,; J ii.ll oY jUIl dlu-l )-r^ Lr.'J.-Hq

Figure 2. Dot-blot ELISA on nitrocellulose membrane with
various dilutions of leaf extracts from pea seed-borne

mosaic potyvirus (PSbMD -infected lentil.
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Abstract

Kumari, S. G. and I( ItI. Makkouk 1993. Evaluation of different ELISA procedures for the detection of pea seed-
bome mosaic potyvirus and broad bean stain comovirus in lentil leaf extracts. Arab J. Pl. Prot. 11 (2): 86-91

Local lentil isolates of pea seed-borne mosaic
pogvirus (PSbMV) and broad bean stain comovirus
(BBSV) from Syria were purified. The purified
preparations were injected into rabbits and antisera with
good quality were obtained. These antisera were used in a
comparative study to evaluate five different ELISA
procedures for the detection of PSblvtV and BBSV in
infected lentil leaf extracts. In each test twenty dilutions
(from 1/10 until 115,242,880) were tested. The most
sensitive procedure was ELISA with enryme amplification

(EA-ELISA), where BBSV was detected in sap dilution of
112,621,440 and PSbMV in sap dilution of 1140,960,
followed by penicillinase ELISA (PNC-ELISA), indirect
ELISA (I-ELISA) and double antibody sandwich ELISA
(DAS-ELISA). Dot-blot ELISA was the least sensitive, but
was able to detect BBSV in sap dilution of 1120,480 and
PSbMV rn 112,540.

Key words: Lentil, Viruses, legumes, serological tests,

ELISA.
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