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DI *rxA,IauRN,,At $:QR PTJRE $qlENgE$

dJ3:JlJ dJdl ,i#=jill drU+,al J"lll uJ" a+r...iiill d3,i 4*.lyl J'r3" 
i^:

Anabaenaqpt #i;!-J-*ll rl;*aiJl ,-J. ls-hll uP o-. r*r,

cjl+e !.L. l,r..r l+!i/r.l

e+#-e;alt lsjis-J|3,"i3i!l q+$Jill crLi;,a3 J^ill ;b 4i+*.ijill .ii 4;!l ,5lj
Anubuend qpUi#i i!-,yll el1F:ill ,.:Jl:.h,!t s.s

jl.tp l"r. !.4.r Ji!.{ .J

A. a*b/a+LYl !+_Fll lJs

A-,-)[rll

*e:Jl ,_lt+_l'*Jl Cr i +S l[! ,-',lj'i'ii Anabaena ry U11.,yl ty .l^ +i:-rJl el ":Jl cJ\.-tll r3s,
cr tll lrA Jf i $l . #lUl AI'LJI ,:r.; oiirJ'.,1l C+.j e ,J=+ ,f.ll NH+ tJ#:-Yl Jl +!:--r,:jtJl
tilr L*il| .33s L.XYI ;u* a-l;r d_FJ ( S.l .+ 41l=lJl ,j.tl-rJl .1^ 4#Jrll i!-;ll el-,,;.rlt *+ r.1'" JL--Lll
. ,,'ll-LIl DrA j ,ri:iiJlll crJlJlJ d:r:ll c+S-$l crLii- -:,rJl ,-J' (uv-B:-285-320nm) l'lill, LJ1

C+.+ u3i l=-rl d.,J- UV-B i*j;i .bil 4:-1 .,-l| L\* Anabaena sp,Ji Jl J-ill c.rY-:- eEj ,-,iit -$ J
d,FU-ALill i-1-: GrJ":ll c+fjll sUi. dl-i d,ll+ ll , ili.rlr 150 6r.l a-d)l "+l .t"fill .+ l)ill

"rl;ri. 
JS,-:,+ ui"ir+ l-.)-il sr#JJCI ca:i-Jl ,li!=-rl ll .i-.;l)l J#t d'+ a-dJll $sll d Phycocyanin

.i*.iYl .rC d"Fl ;;'ii r1;r1l 6^

.r+$-i: q9 d-c -j Jl +S-,..l1,:Ll-,i*u..r d-,9s i.-ii,U+!) |','l- L'io. 13; g13

Lri.ll

,pult otr (uv-B:-285-320nm) J.; e* ar-*ilJl J1s i",-iYl cj-r-: e* -b ,f-nll ( 0: ) cr-rt-i)l ii+t J^-l
r,;Jt .ptl;l ','J,,,i e1;+')l u+$11 C c.t_.:i:Yl c+U 

"+ 
cJsill rLrJ! ;i V1 ."a;Vl Jl 4sJl ,:\-r,\SJL jJl

J*rJl laJr'r'ii -r-r#-r a-;)l .rA dr^ +,1.ll .J-r-r J) .r.,i 1t2) (CFC5) olJl$l J JJHI J JrSll Lrljt; Lr
t'.iJ". JIJ.1Y ct:j-rYl++f C cJSill du* rli L.idr .( 10) cr:)l et- "! 

+Jl sU:tlll dr +.:,Jl .+
6i u3Jj)l ;.i!.t JJ$^rg3S; dj ijJUl ,:ljUll dS^ii 6^+ e.,Upl dri-;'r e a.ri Jl .il;.rri]Jl JliiJ . $rj).1

'(13)2065 rt" cJS L&-'ii lJi -l ./H

c+$Ai3uJ(4#1".:Ut:)+tJt .r;l;Yl .+ 4ijrJl eL,-Yl .:.rlcn^+-.9r-t i!;;Jl rll:Jl Jt-tiJ*i,.j
..r+_,_,ill i;_,r:r ,j i;Jl+ 4+-i ,,'. ,'i('i la1 | \^s .(20'2D iJl slnKll L*niil ij)Jl a++JJYI JJ,-iJ i-r.lt
!Jl- jL;Jl lra;- uU.tr$ 35 JlF."',,,'i';J,3sL,''',t- s ii;jl jo::lt ..1.".t:+_l-rill Jlc,",Jjti Cill-l S-f
dr JblK,_t' kJl JL4 l! ,i.dl-'jJl oudl cJ+ J",1,-'i..)13,_-t. 'r.).1 4r.u 4J!^5,Jts.ii J) 4-r-_r (9,11)

u rxc.:,,.+ WlJLl di.:i..4-6JjJl rl u:ill ,:'\l-Lll fJ-J (16) Lj! a-.d Lrp ciL:iJ glsYl
cSll r+ .s:ll ( NH+ ) er+y"i J! {kill d Js-ryll d|U,-+ ;+SrU c+-r!-: c:ly 

'5a-, 
r:Lq;Yl

.4lsll L)-ill .+ eU$3-dl 6\:ir13 g9:+-ll (AYllil+Lc ,J iJJ!- d:-.X ybll o,+*r;iJt

st-r,lSll dJ. +Jl qgrJ aicl-;" ;lFi e3r= Jl -.Jt; L3 -.gri a.'-*ijJl d1s i-i)l c:)r* ;rl-r; si Jiui ril
4illJjl Lr*)l C"d--ii fy, (4iJJ'.ll cl;+ill ,,,11-Li5) e1-u131 orA LJ. lr:- r1i dr f.jl *l',4;=ll
J*#tsJ- : (MASS) MYcosporine-like amino acids 4++)l .pL^)l 4+$ a;9-$;.JS)
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crJnrillJ ;iJ".:ll q*f-Fll dlti+..J J.jll ,,Jo ;++*"i.iill dJp l*.iYl J#U

A n ab ae n a spu+i i!.u.ll I l;r'aiJl Jls'Lll op o-" rr''
jlP .t r J+.r l+rrr.l

;^rJt fa;4:f: u^ d"Jill_, (UV-B ,UV-A) -t; ...p i+.,"iiJl JJ A,*::Yl U'-L-LI .& .J-l ,riJl (Scytonemin

6i, ot:r-rrJt ou l;)s.r LJ.ii J! '*Jl t )- Ji AltlJl ai.tll s-i 5; L-.'-Yl ora Oi f-J C.+= 61*)jll .,lc

. .(19,18) t!-ytora !- jlil .=J. LL*r i--':r)lord u.'ll.-t"J"j

(DAN) 4irJjll 6ill &)- C,til JL 4J.Jl ,:l-l.il3l .erJ;q.u dSiL {;;."n+ll Jr"ill a,..Dl4J-Jl JUYI ,.i]+ji

Coz tys ,-ds_r (6,8) .+-r-,Cl ur+Yl .:hil k.--l a++:Yl ri a-',- u.Jl eu$-r-rll dr +Jl q*us . (7)

cll L-EJ ,,,:ott q+S-ill i i-AlJl t!-Yl J. +Jl ek1 ,(18) ,:l+ll ar-.ujl c;Flii Jl\+r d+3^ll

.( 19 ) droll q+S-$l olji ii$rJl e!-)l 6rJ Phycobillingrrtiltrs.Lill,r-i;r-5;ll

dtr+ll cr,-i+Cl

d +r_,,tt.g:i*llJ r,,_#rc+$jl c,$+,.-r JJI"J' 45-,ij+ll.g i;Yl i1-: a-t-rr tl Cr-Jf r-i4;
a+ir ru;r & ,J^,1,"'.,i. , {!-;ll .:l-iii*ll ,/: +$-!t +}t 

"J. 
IFJJL J.ji }l (Anabaena sp) N

S C;qlt e\J^i..tl _llarjl *f' &+_: , dl.:!i ,JK.],.l4$ljl otil"Jl -4,,/ dt+ 1- 4Jl++rJiill ,:LsJ'"lL

.ril.iii*ll 4I L,r- -._+ -li+-'Jl

il*fr,.,*ll ll-sxll.l 6X+Yl

J{-."+ !$,r, LLLJI .}tl.^Jl d} 4+Jrllil*:llc.,tiiiJl u-+ rJ" Anabaenasp -JlJ *,t cJ-*Jf p

&-rf .l' djJl .s-+-r .flJl d)i L*ill c ,;l kr:-'*.,eJl ./ crL:-iiiJl -t 
d-dl dJS' 

"'':l- 2009 aL' Jll
-rl;Ytt -, AyoL 5 

"J- 
.;Jil .p;a ,-!!tl "J'k*Jj,rr.rJ+ J . -rLLll eUl-,,:lJr 6rc i-J'tll sU+ll aJ."i

elll r+ i .(?lLlJl1) ;r1-:l ;r-,i 0325 ;11;> 4+-rr *,, eli tO iil aj;lJl ./ k+ i , a-i* l-r's '"'-1

d!- frt= .Ft+j G_,r_:: Jl 4^i* J.J=;j ,"'-t, cJ;Jl 6i! iJ"-ly kJil ,.,-, alJiJl d,lJ^'j*ll .r:+ -.fuiil
4+Jl riJ-J,J- c!., .+ .s-,+ i pli Z i-t ij;lJl ef 1.3J-J.JI !i= 6;,1' .(14) Oc+i-ll :i- Jri
,J;i1,jl+ti .,1' , :,r<tl e-rJ! ejj i di .+ .,Jr;.Il cl.,tJl ,-* d[li+ .r-ljl cJ=; .(l0min;1500RPM)

)nabaena qp W|. ,rJc ol-1l.J]t cj'*:J r1-r:<+- 6L-t)l "" 'iJ ,Ai.',LJl 4>tll ,*r+ -,bYl "J' +-lt-
el;p.! LF ellt ,:t_ry.:,;l c.Jil i-i* !3_tr ,",-, ,: .el,;d*" LLu L;-ll cl" pU 7 rrr ,''or .*ll ajJiF-ll

,J-rl-)1iJl -;*Jl ,J3J- ,Jc 1.6-- A %40 *t t:U ( -r,J-X:l ap:l ) L-1^ JJIJr Jl \+L +thill
!i= ge;,rj ,!L. & /atg.l5 ;lF 4XlJl-tL-J)l ,ri J. L-lll t:Yl ctjit ;ts c,;= .(Murashige&Skoog

cl^ $i4 r.r i+JJll eU*Jl ,+ ii=)ll ,-i-jll 6.+ cl_+l i F o+t-itt_rill U"il,"'-r aj;lJl + o+'-rJl

-:.J- +-,bill ddo:i3 a*lJl dJlrJl Jl kJiJ

dr,*:rr ,f,a ,_!!ti ,/ (&/iJr 010 x 5- 2) su"Jl 6ljy i ,',J- , i..,-,siJl dJ i--Dl JJll .r4j- -t

i^ a-:ilia..,-;i,tl G3s t'*li)l +"4-r'-., .s-,+ i s 14;'a dJ \.1)lJl Fli Cn Shaker jl;o jk+ -L OqfYt
.('\ .xuv-B Lamp ; output at320nm; Philips ) a*ts uv or+ L-"! djc ;1LJl (uv-b) Lr

ri$l ,.+ i;Fl Q[-:ll JJ* dr &0.05 ]:l i d+J- -:.r,+;-;ll caJi-JlJ 41-ll slJ-d*ll ,,, "i 5r'1 -*
l+_: -rhYl (.5.l' qJUt €i Llutl .Jlc' q+JJ-p .s-,+ i s6.1r- o i;-) *l-.;q elJi-e iF."iiJl 6y a;)j 9-r+

d+_Flll r,r 4$i^ll 4,FJl li).ll ir-.: +rij cJ+Y tb)l p ;r-.+:Jl 1+11 ot;*.:*Jl .rl.ui3 iJ.=)- i ,.1^*

. (3 ) 4+Jt 6Ar 1;)-:'ll,,JSlt .+-r!l .e;-ll +rsj3 4t*iiJl 6J a.*i)l
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dJnrJlJ lJ.Al ss. " Jill dii5J J.lll ,.to 4j+*iiill d$ 1*.itl JJj" il

Anabaena qpu#i ii-r.ll rl;*iiJl ,.,rr - Ltl cf c+" .r!r
jlr.o u.r. l,l5, rrsr.t

t!*Yl a]^S: 63;.ll UE].-L)tl "r^l: +"r-j iJ $i -:qrrdl U;ol*i^)l o).uo, tl,-yf o["S -ur:j -6
cr> i ,i-r-."srJl ,-ij LJ)l 3rr- " .:l.riij ki+J- + l).Jl ..,,J-jr i e+-(i ) , {urt (.rS. jk- prriii
ii,iJl .i+tll u \:ii ;J":ll o=L;;yl i$ .r.W - Lor+ . l" ZA* !_ptl-6 !)r .r, t-di.*jJ J-LiJt ,LIJ f_d*

(nmvo '-Yo ')iihr ' e+:;6t;*i ::'

A,jtjjll

crJl U+U)l $t ,l ijlsll \F#rrill crAJt u,,LG &;lt d1c -dl oY.u. +$ i -:,Fj_ Jll 6.j-ll -l _l.lg
ixruj^ JLs J ll ul ednll *-,+Li ril ( 17,15) ot:Jt i.+u:r3 J lr .-'l' rr.+_r tj_l _r lr\-, )^Le -r!r
-'el. eJUll ,.::Jl ct lj-'iel-e ,i*i)l i,-bJ- JrriJlJ a,:.l*ll Li'iU)l rp:.3l3il 6,*+ a;.rl oCJ)l uH.-.,,J.1
fuJLL) %50 dlr ..l*Elt 69.ll *f _rJl d.,- & e..F ,crl-sll kl ir-* rr *b!t .i>uir, 3;ll .J d/$lt
.*jll tttijl & yoIs,Jl_:= &: ,(4.l-1) ;.^] rr..,U*i i Cl 1")6ll s f;>J a--bFt rtr $IJ!lilill $c esl-l gtJl 6;y.;a.ll ;'' L ;ji.ll cf J^jll di* olsJ .( I )cj:+lt sr lx 6(4cL-2)'6r^l ,", . _r*,
ciJ4j^,l 4 ,(J-jll dJi*j$,Ji)%20 $c. ;Jii* a$, i;333^ (4cL2)6r"1 i--i)l ,", .-Fi Jl

.tJill u"rj cD: *t t _r, ,J.,+ (4.ol-l) ;.uJ i;>1 ,", . F qrll l,)-:.ll

4J^j .alJ:iiJ (UV-B) ir. ;li,ll d,i iJ)l:.r,I=Ul .:UJ,ll Lt+J'j.sJ+-l .JtS -.i-bll ..:lJ^,j*ll ,.,.,,i -,.,
( 2)cJr+Jl J+4 e,;= d+Fl ii rl^i,-'-rL'i..t dr 4!r elJsiJl rtr-i i;,J;r-r- trra,p;4 f ,aig-
rAJ"ill iJii rl^j crclJ.ilr 15 .r;.it (L1- 0.5);.ul a*.ul k-+_r- .rt.- Jl gl h,jJl a %7001
,L-i)l h-p' (4-Ut.5) .+ Yol\ s (a-L-l) a-rJ i*.UJ r4J,jjl &{ 4;....:r^if crlJ^,j*ll t_n%o 50j,
r+ *J- cil F:j*ll 6;-+ tals3 .ir-lJj. (L1-2) ir.l qt uiill -rr r:jl-rn i*Jr ayos dF Jisl .j+: C L.',+

.(i_uZ.S);il i;>l d+JFjll

l-e+-"-., l+ sJ:Jl LFI i.Yl ._r)r'- *f t-t" ,;.Usrl !).Jt cr +ti $l -: q'rFl o-L-LYl 6yrs -dr
6 e++-r cJ-l-Ll # 4 .-nr u-l-;LYl cr).r- e*rJ (3) cJ3+jl -e,1 UV-B ) 4s-il+lr .'j.* u)l
.:qdl rt"J,.i i;ii 1Lr.r;l g dl ,_*!_, ,Ji^ yl-., 670 , 620 ,485 ,435 +"u_r"-lf elJryl r,c dll dul
,L,,r-i dl a.:+ a*rJ)l ,.j-fL 'i")l frlt Cl# r-jJljllLr..tSl_9 erl^ LK,t r:r;ll t€. l*Ll Jr-",Jt ii+ Lj)l
':L;.r* O-l-Ll kp OA eJit \J-lt q4_, ,Jj.yU 620 .+_l^ll cj*ut .:t.: i-. _rJt r:, .L$J J#S .trliijl
ds-il i+-"itrll d-t';"-,iYl c)*i, t* "u-1, gli-r*ll ora -lfu Jl ir;lJ;_.,1Li1 l-ra ,rs: rl;g$ ,J"-bI0+lJ .FJiJl
sc. ;,$Yl uaf irYl ,''l- (Chlorophyll a) i &" -l-,4 & .fr*tt q+SJjll .tt.i, 4S jl] 0. r$S+ JSI
.(-*-;r.rUiAo; $s J$)l u€l-ii^Yl OA Carotenoids sl-$J4:i.JJLfll: (-;* JjU 670 , 435)

l*-eil .J &/,.t-prSt:t-., LLi. .,l(ll .*_r-*ll iJ.Si 41il. Anabaena sp-'l1J eiq, Jd J* cl+l (l)d-l+
.bV Z ri i.cu 1 ;:".1 eV-B) 4i+-"i!ll ,-!-d a,.-j;lj .,t j,lt +'d.,rJt

?t I (J^ /,'1;r; 3;S;L ) LjHrJJill 4*"S . .lr ' -.
U-Jilll 0JJ.9

(Ll-)r.,-DJ
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.e:nsgll3 iJ,al q*$Jill drEi,-J J^ill ,Je 4F...ii.ll dJi a',jYl -11r|j

Anabsena qpu#i i3J-r'.ll rlyiiJl slr'Lrl cp s+grt
jl.qra rlv JJs JiLi.J

( uv-B ) a;+*irJl dJ i*Jill tg;J*.tr+ 4Cl Anabaena sp el;l"'jJ Lrilladl cl+ (2) cJ-::+

.ful::- a.;j-j olJiii

,': r ' I i\rl . .tr ".lq-clll 4.L!iu. F lul o&\/ ,::ly;--JJ;JJill ArJl
4+Jl

L;X sr-;yJl
2.5 2 1.5 I 0.5 0

%r00 %100 %100 %100 %100 %100 Control 
"=;dJlu3i+

%l %5 %10 %50 %70 UV-B J.,r:Fl

4+i"j d,lJ.!il ( UV-B ) i-j:Y k+tJ- r'+ Anabaena sp !):'J,':.ll L.j'-l-i^Yl c.rY:* drJ+ ( 3 ).J-r.*
iili-

u,-l-ii")l ii$ / (4cl-) ,;;n-ilI i:" ,,+3'".lldrtll

( J-ru )4-1- 3 a-l*2 4-L- 1 a.el.- 0

0.10 0.14 0.14 0.15 250

0 0 0.02 0.07 300

0.05 0.05 0.07 0.10 350

0.12 0.12 0.14 0.l8 400

0.16 0.17 0.18 0.23 435

0.11 0.1 1 0.14 0.1 8 4s0

0.05 0.06 0.07 0.r0 500

0.03 0.03 0.04 0.07 s50

0.02 0.04 0.05 0.r3 600

0.02 0.02 0.03 0.07 650

0.06 0.06 0.07 0.13 700

0 0 0 0 750
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.e,ligll3,lJ-ll !*S..;ill ciii4J J.jll sJ" 4i+*i.iiJl 
dJ,e i4^iyl 

.,1gr- U

Anabaena qpli#i ii-,,j"ll rly:iJl slt-Lrl eF s#.r!f
cjl+g Lr. J.r.r +r.t

i*i!r.i.tt

uv-) J.^j s^ 15;+lt 6Js i"''i)l $c. i.r-,l"-ll ;+r-,i rrj Anabaena v l.+.uvr ,JJ gL Lt-)st etij &I3,(5) Nostic sp d;r:*rJt & fr-,jJl el r^:ilt ,.,11-Llt ,ru=l+l+ d" fu\,i ,jA ;L51,,i"i^ r=i ;, :@ctA dl lra ei g+$ 
"''J- 

,Nostic sp $c i;rF q-llAnabaena-ro * -tt-l \cjJl ur;i J! cxj._Fr Lc_)
.(1 9) Scytonemin o:|"jri.,SJs OV-B) i,li * +;rtrJt eu,. r, * *i *f,

+'j; i '61+ !)Jl ,rl",a"drl. ".*l lyvr ,*:ttr ,;i L},tLt+lt dF -His ,ii1t3 rilLc 4-iu ruV-B) L^li U,:;
cr^+ Lsr^jr ,(2,21) o'-$J'..'1a..116 e 

^ il.,-, Jl glj+ r* ,*"_it!i ,'*U +*S;r ou,o_rr"l ,ro,,
dr^ J#s .rrc r.-i!ei3 # JJ cjtJl o\^ d 6! .sj-..-J ,iut a,;lf ,.d Lr"j.lt crG OIS Lr:, r-r>ilt

.(8,2) dr.lj:. dls4 
'$r.rlt,.e 

qr+.lt c:g_Jl

t .r. r'iii ' ls+ ruv:B) d-ii u+iuyr -,lrJ d H, phycocyanin i;.- _"1J .+ LrJJr ou sy,JL'l.Jl f q>l g];i "J. (4) c.,t-t:r 6l lirlri^ rro3 .:riJ;jlisJr, cr\irr:rs]rs Gr-,;1l s6rrr .1.,r;_r*(uv-B) L;i .r'o*'t',o:d:d-:= .(7) cryptomgnur rp *l-;J;t'-urrl el ,;Jleir al.i{sll i.jYl oro t',"'"* T.,$:.h:* Jl ."r.3,J'.eir ;^vr ,gr,. oL:r.-lt1.u ;usi }!x ct' c*-r:ll rQ qL. J.*$ d! 
/.JUl LtJJt dr,,,;;..5jrrsfr crr:j. ltr,!r:tJs! ge-Jt ru,1rcjs&ltEll ,Jst ,#_r:tr ,;--tr ,,s:ru"rel lv-,I".!,".j *j-J,1,(JV_B)i;i &jiAnabaenasn

.L.Dtl u:Fl6;j! rt;.rjlg. gJl-qj^_, rJ*lji.

Crl+Liji.,Yl

ojl ,s:;Yl Cf'- Jtil;l,ll1l* ^ilt (UV-B) i;loy.r,- t.,U Jl,€r-!J- ,_r_ri_ryt ii+t,JsiJ rrr ;l;,c_)t oJ4+Lirl .l lil ' Lss*iF t'Jl Jrvl ,r=ti ,J<.'r, A7alqey sp & a;:*J er>;ilr ,JL.l*lr .} $- _i-!-LAJ+cr ,.'11- Lll 
"iA .} fJlll Jh,rUt ,-4 y3 ,4,,jlslt af-fjf ; tJV, ,** J5,; ojll ,_Jt--6t orA r,+jj,*r:t'.:iA 4*, 
+J,J.qjll ..ut$Jlu *U.Ldl cr. g*-Jr -U*.fr !1 LNJS .j+_l $l <.:t cJ, ;:+Sr .-llts1 J.6l]till &l*il cil ,JUl ceri*";ll + &ll r-r" +Y hl ..iti or*rvi .r=- ++ !t :*Ldl; gij- ,f'l J*ylr'r3ic i':c t+ :l-l t-F"il d')l ,..rjjYl 4-i+t d-i d+-lr e*ij,rr- rcecrl L.,-x-,ls_i_.,+E_lJ!srl eirjiis 4jJul

..;1,r-lt -rl-*LYl t{+ Nji-r i+ ulrily u^y cso_r ,;}-rr-a;vr,-L}rrit-U; ,ru*.,r0 o*
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crJntellJ 
";s,jall 

*fJill clU+,-J J^iJl c,J" ;,:r+*i:+lt dJ|g At.iy JJ," U

A n a b ae n a qpu#i ;!.u.tl r 1=;*aiJl Lilr - L rl 
cp,r#.9-Hlt

jl,tp ur J.r.r l*{.J
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Effect of uv radiation on growth;photosythesis pigments; and
protein contents in blue green algae Anubaenu sp.

Dr.Saeed .H. Abidal

University of Diyala Basic Education College / Science Department

*Abstract*

The Blue green algae ( cyanobacterium ) Anabaena sp can fix aconsider able amount of
atmospheric nitrogen and convert it to ammonium ( NH+ ) that can be used in protein
synthesis and the food chain .This Anabaenawas isolated from some pond near the coast of
the Libyan ; and was tested for the effects of ultraviolet radiation( UV-'B ;Zg5 ;320 nm )onphotosynthet ic p igrnents

; growth and protein contents . Growth patterns of the celltreated with UV-B revealed that
Anabaena sp was very sensitive to this radiation. complete kilting of allcells occurred after
150 min of LrV-B exposure .Pigments content; particularly phycocyanin , severely decreased
following UV-B irradiation in all cells tested. The protein conients of the cells treated with
uv-B showed a remarkable decrease with increase in UV-B exposure time .
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