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The ef‘f@@% of t@am@&%ﬁm an i:h@ a%m@rgﬁim ey v
 charasteristics of Int¥insic probs, chlorophyll, in case of
chloroplagt, and fmwem smsa c%m*@f:tﬂzistms of extrinsic probs,
A S, bound to 11{33%&% have been invest igﬂ%&ﬂi. in this study,
The i‘l’ﬁf’ﬂc“‘?" of tenperature on flucrescence eharagtoristics of
chloropayll, in viue (cixj.@r@p ngt rﬁer«am"em@) (turata, 1979) and
in lipogomes (Calbow, 1973) have been ﬁ‘md fed, tet there has been
m study so far, on the absorption Qh’“"%ﬁ te*f' igtics @f ahlovonhyll
as' a mmizim of temmr&i&g&% - -

s

'T‘i:s.:: lifference spectrum, upod cooling of the semple

191400} - ravenlg an mma e in abmpt&m of & 1loro.
shrll at iw;}, W, 14{?% 500 and &5 *m“ and @mt@m&a at é% an.
As the chlwroplagts ara @zm@@& ﬁ*m ﬁ,zﬁ(’} Yy o @709 (?"“@"“f‘ —tt. 49¢
— & 9, t;}, ) ucea*cvmfa in abs 91"%3.@:‘; a2t 1;—1@,, !el@ l&?a._g 500 and ’
&7y W:'.!w am inerease at a:ﬁ% tm &9 ab*}&x%d and Lzym further hmtmg
" upte Lo f)% ¢, ime ws@mm@*x zzi. "tmsema%:mngtns detreayes furthey
A aijf‘w &m%:;y The ﬁz'hlimﬁﬁpgmsm up@n &‘m::lmg to 13, ‘:‘2’5@{3‘(’ L2, BL,FQC' —
13.6%0) -do not show the similor absorption profile when compared
with githey  =‘§ 1.”# oF ’35@ 98 of cool, ing -> heating sy&l

The -spectral ¢hanges can be att fi‘m@@ to the thmte of
agoregation of the chilorepuylls as a resuli of o change dn the
phase of membrane lipids e;s;z:ﬁ;""’- ~> Liguid erystaline state and

vige vergs) or change in the orien m%:s,@z ot the wﬂ?iﬂ@‘ﬂ@f‘ﬂ mmli;mg
in 2 change in the eled Wronic state funs ‘?&ﬁ.m@



I model membrane system, the hydrephobic probe, ANS, fs
used to menitor the phase transition in liposomes and lipid
Qispersions of egg lecithin, A 'phase trensition et 4,5% is
@uim shayp /m linosanes prepaved ‘gzxczezﬁ ﬁ‘g@-&-@mﬁmm, ’I%:@
sharpness of phase f‘é;mzmimm 1s reduced when it 15 observed
.@‘iitﬁ@&i’ in PG {xﬂiiwzsmtiéﬁ choling) disporsions or _3".& Liposomes
iﬁ‘ap&?@ﬁ under iﬁ’!’@nﬁ?gwé{mg@g}m}m‘_

BIMYe obebilily wae Chetked and 4t wag stable for 19 win

{9 our preparation,

L2
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() Genrals

Straeture and functions of biologieal membranes have been
and s‘we the mubject of intense’ amﬂ broad spale mva,ahig@t’iémse - The
dnterest in this awm ms gained mementun in past ‘m@ decades with
the inereasing avareness ismiz membrangs perfora meny functions (see
Table 1) In aﬁdmim t@ parditioning of cellu I&x conpartments am@

sméﬁ.&%im of transport botueen ‘himmg

Tt s well %mmismd f&ﬁt tzm wost of the bioe t;emieal and
biophyaical mmﬁi@ns arg reiated ww*z mm confornation of membrane,
*me fiiva?siw of 1 m&mm; agsaeiated g}ammaem i3 mﬂmma in the ;
menbrang mmmaitma, mnamely Bypes of 1ipids and proteins, and ratio
potucen probeins and 1ipids, It has also boen observed that the
" 1ipid constituents of m@m%:rmasj(a‘tﬁwﬁg@%g g%gﬁ %i;mmmmws nainly
consists of unsalurated fatty acids (&@hm&z,g@rg 1975% Hurate, 1979
Tnsaturated fatty ﬁ@'?i.ﬁﬁ ‘have mwr‘ melling points than aatam%;e&

fatty az:ﬁ.@s of &m@ shain length, The compositieon 4¢ vory 1 14
related t@ ﬁ_;tm maase trangition phonenens which results in dmatm
changes inthe functioning of “h:z,m@m’%ﬁama&

The funetions of m@m%amnea in various kinds of cells as given
in Table ’; arg the mmtim of jnteraption betyeen its c@nsi;im@ms
and interactions with its swrroundings, bobh internal and @‘K%@!‘R&l
In intoct natural membrane” swat@z;s,, metabolid status (wroton m«‘i

galt ::mu entration &te) is veriable and due %g m@ em mlex an@siﬁiﬁﬁ

of membranes thelr regpenses to the &mmmimg?s ia* of ew;alex nature,
Therafore, to 3&1&:7 the effects @i‘ ﬁii‘fwmﬁ m@m@t@? 8, in sygbem&*&’ie
gene. ingight into the |

strnet :m‘f:e and funotioning of bionembranes, ~ The basie guestion to

!

“uay the model mmh‘f*&mes are ﬁ%zms.@n to g@t
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m%ﬁf’ams

Hyalin

menbrane

Bensary nagrons
f*hx@iﬂ*}h gg snd

tranelational

- ﬂ%mxmmml sation, mai&mmmm of
Cgmetis %m'lma%agmm*al and seleotive

diffusion of wetabolites and ions, and
their pﬁgsﬁ.@l@gmz rogulations aatm
transport % yfmg@@ywsis} mmcytmm

and georetl
-Qa aﬁmgi«m avﬁragammw “}’a@ﬁ if:is: ity

:mr% plastic i%y @f m&g?z@mz@ ﬂﬁﬁfg’.‘; 3
t»‘f@tim%y, ﬁ}fﬁ@;}l«iﬁ&ﬁ& &*@mc&mm‘e? coales-
cence, sontraction and expangion;

18 retabional’ mwmmf;s
of menbrane~bond @Wg&n@nﬁ&

Ema%w for surfece mi&igmsg ‘horpones,
3?@%3 saitbers mﬁ @maf blodynanis
hﬁtanﬁ%&@ o

Limitation of o rg&n wﬁia; mmlmg and
emwymﬁw of eyt mlasm@ and luminal
matrixs vreversible gegmetyric iransforpats
iong babtween variong fores, aich ag

amwmal tubylarsg tmm?@mummf fi‘f::m

siastie bo vigia 'ﬂm&w, and vice vevs,

F@*‘mtﬁm of tisme.spocific patberns uit
sn%i@ wdined famm.@m (wzm‘;a W

&i"* arant] akion and ae&ﬁ fmamm tiong
INA roplication ond RUA @t@%iﬁ&%ﬁ.@m

Blae wmm iﬂ mmmm

Generation and em@ac%&m of nerms
ﬁmm‘? 8%,

wmswy tmn ﬁwt‘m@

Photo.and @?i@aﬁm @msmtz m;‘iézaﬁ,
mm hondeinl enargy trangduction in genersl
renbiranses :

% Takeh fron Jatn (1972),



whigh studies of physical propérifes of model systens ave nddressed
“to, is to have knowlodge abont the Telationship betuocen structure
and certain functions of Lipid component in noturel menbranes, In

order to answer this question, it is mi‘m relovant to investigabe

the aﬁmc; ture . and mamsmiw and mp&ﬁ%@s of model mmw‘?ﬂa%

In this study we have tried f%\zaﬁ to etmm:mmm ‘the nodel
nembranes (BIM & Liposomes), e have made phase transition studies
_a&th in mpas‘:mw aza& e&lar@plaat nephranaes, i‘ﬁéﬁwe zﬁag&ﬁ%mg ouy
. data we wc-mm iim m dissugs firgt the memb?&ﬂ@ &%’m& %urfa ofthe
“ c%zmmzﬁ,m% @m *‘fm zawd@i ﬁz%‘sﬁ*&ms@

arions models have been mggested o desiribe the structurs

| of bi.tm@mh?ana& A widely actepied general nodal for m@a‘hz:"m@ |
structure is the bimolocular 1ipid leaflet fianked on either side

by W@t@ﬂi‘i leyers, Gorber and %mrﬁm (1925) estinnted that sves
cwem:i by 1ipids axtm@ ted from ex‘ytm*wy‘aas wag about W ;i@cé the

© gupface avea of isma ¢ells showing. thet 1t has bilayer strpcture,
ume years later fhis hyg@*@mm.s was mmﬁii‘mé :mﬁi mf“m@é into unit
menbrané hypothesis (ﬁmbeztmm 1960) & o ‘ .

. m most satisfactory model of magpbrane s%ma ture to date’
appears to be Fiuid wosale model! @wmmw& by Binpger smd Hicolson

| (*z-ﬂ‘?‘é}é {Fig 1. This model Wsmmﬁ%s that the sz»mam.pms of
nenbraney are armﬁgaﬁ in & bilayer %@ fornm a fmm 1iguid crysialding
matyix of corve, In this bil syer, ‘lf.,;'.z.vm m‘:‘}.c»«mw oan :mxm In mmny,,
endowing the bilayer with %zid%y, ﬁ‘lm m.mw m& (o3 mmctwigtma* ly

high elestrical msi%am@ and relative imbermeabil i.ty to highes



Thae Gegiohilor preteln mosaie nodel wiih o Lipid
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seobelns, wirieh ab a dong vange are randomly

v r:, e
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polar molstules, The Cluid mosuin model nostulotes that proteins
are globalay, to @’gé_mn% for thedr high contont of & helix, Gome of
tmily enbedded in the monbranc, pehatrating
into the 14 pid phase fron either sides and other span the m@fghmn@g

the proteins are p

@w

Ghmmm&sﬁs (Fig 2) are surreunded by two unit %gmm%ssz*mag, ‘
the tnner one of whizh may invaginate to fora copplex internal
lamellar systen, GChloroplast membranes eve 927 Vipid and 4OF protein
- (Bobal, 1%2«?@) s *fmngz of the &-%ﬁmmmrmﬁ and othd® phetosynthetic
pignents appear to be bound m the m@az%amae proteins and lipids by -
hydrophobio f&m:a% @.‘13@, the @ng;mw and othey components mwlwé .
with a%é@%mmﬁimﬁie a’i logtron %%ﬁném@t am 1@@%‘%@@ 41 chloroplast
l*zmelmx* mﬁmb&*&n@& The najor lipi&i& are éiigmﬁe msﬁ, glye eride and
noBogelas %ﬁ%ﬂ digwwiﬁeq ?&as@%@lmi&s meke up 9% of total
| lipids, Une m&mmmg 25% are ghl wmgai’m,m; Jarotenoids @Pﬁ other
x_-.@ﬂﬂeﬁ are wr;s; m:mm? @mgti&x@at (Tein, 1970)

pigments, Sterol and gl

(2 ﬁ;i)'_ | P AL IAC BREPASE '. B e

The iden that isolabed ond mrified phosgholipids of ﬂ&llalﬁr
origin could spontancously Mfmg. in @?@smwa of water, mta a
pattern of ¢losed memhmmg gystens ﬁ%mg%m g2t gl 197%) % ;waba%aly
,_Qm@ﬂgaﬁ during the course of andelectron nicroswopie study that’
- Horne and Banghom (196%) corrisd cut during 1961.19%63 shortly after
the postulatien of unit m%bﬁ%ﬂﬁé hypothesis (Robertson, 1960).

isbieally amphiphile, that is
to sy %@wt thaybre @ ffm, w‘a%l&* :mwgas for d1fferent voglons of each
moletule to behave, 9o to speal, intin diserete fashion (&mmwﬁ; 1978) o

Henbrane noletules ave sharastor

Typical examples of uombrane compounds thed oxhibit fgﬁphmﬁm



. Genarelissd ohloroplogt from & leaf mesophyll coll
( Nobel, 1970). | |






9
pm;mﬁi@a %0 *ﬁa @xt@m that %ﬁey forn m*@sar@ﬂ '91’2&&3@@ in equilibrium
with water phase 41123@3&3@3})\%&33 I1 polay lipids (Small, 1970) eg,
gﬁh@mmmte&ﬂ e mﬁ,maﬂ, athanolamines or serinos, sphingonyelins,
cardiolipins plasmalogens, @z@gw;@h&ti@gj agids; and corebrogides and

chelestarol,

. These amvma&gg vhen confeonted with an snercashing 2qUe0NS
-environment undorge a w@uﬂm@ of aéémbmg@ﬁ.%&% refloct the thermos
dynamie perturbations of mcma.&:mg w3 berw ‘%3&'%&3?3 mﬁ@r od1 and
oll. ~oil izz%emai&ieﬁ » These que ,si equilzbri;m gtroctures «a@m
Rpore cm&t‘w Le taz“zzs@d ay mz@amﬁ mw%m&ms&s 4 ﬁmg{h&m? 19’?&}‘ -

In vecent two 3*@%;{1‘:3 A ty;awe af fﬁ{aﬁ%@i ays%:.@mfs have been
fciw:ré‘m@eﬁ both of vhish are conyYrized of the 1ipid compenent of |
.mtaral mmw nem, and in a&ditim, ‘ave tmn‘am se dimnaieas
ginilar ¢ zm«z; of %aia&@gmul S}?&tﬁm% Tho orientation of 1ipid
emmﬁ@nﬁ in both of t%z@ madels 19 the i m@? %ulaz’ lamelliar errange.
asnt .‘mggmte Ly mv&m nm’é Danielli ¢ 1:}‘?‘2) to be steuctural forn
" of the 1% tpid cenpodont of 5&.@1@@1@&1 mesbranes, The physical propertic
of one ma@@i Ssr_si‘:@m,t the g@é&éli@m mzayes* mmwme @eg&thg
' ' ' 11lar to the
eorvasnonding properties of natural nmhma@s ilm&né" and ‘Theason,

twe aquetus pheses) have proven to be striingt

4965, c}aé), " The @tmz‘ nodal sysben @mgmtmg 5¢ an agqueons Gis.

@vsﬁ.@ms @f 125311:&.& gpystaly of gzamgmliﬁi& mﬂ mm Mmm m have
permeabill ﬁms wropsrties sin flar to thise of biologisal mm'{amnes amé‘
to be zm‘ti@x‘sm?& well adapted to study of interucbions bobtuaen

phogpholipid z.mv:ﬂmﬂ and proteins in ;z%usaﬁzm waﬂ:w@s {1 4itnan and
m@ms@ﬁ. 1967, | ‘

uHen an amphi mt%ﬂ abeve tﬁ:e imm* ‘t‘;im *&:@mmmmm i8 a;xeared



;m%es"s a @aall hele joining tuo mmﬁmm @mmm*%m%&, e mmm@ul&r

» fi]m that g@zmmw the tm canpartnents Er f@m@& The cml'y PCw
mr:mi ite i‘w m@sa%?*ane f‘@mg s&lutﬁm is that an aaphipathic
compound (eg, m@ﬁﬁwmm@) and 2 nentral hydrocarbon solvent be -
orasent ( /—MO« 3, G- 1977), Husller eb ai, (1962) obae ved © that

s drop a&? a@mui@ng @l&ca@ at an aperture in 4 %:@fzem gepton imm@r%&
in & e‘l@a ’!,:.m&ﬁ;ez uamtﬁ.%, rapidly thing and i‘@?ﬁw & &M@ i@ mamm*me‘,
This membrane am@g.;&*s {iali grey . i mim* when the 1ight refictted
-f.‘rm zs.e.g 45 vieved through a fziax ostope (Mg 3) and hence the neme

- balex 1ipid membrans, | o

(2) (190 nineanass.Anadal

, vhen the cm@himﬁhi@ lipids are sllowed to swell in water . |
above the teangition t%z,@ami‘%mm@ they Porm a glosed onion 1ike

- sbructures {1iposcmes) that @e%isﬁ of statked lamellaa of phogpho.

1mmg in bilaver z:mmmm&mﬁ with wetey £1lling ﬂpzm‘és ‘heluesn
~ the lamellae ("*‘*’ig 8y, Liposones have advantages over jﬁw, sinco
%:taey are bheticr de«i‘med chenisally mvawmg no organic mwmt and

easier o handle, There are o tegcimiques to prepare 1ip@a%ag§

(a) With sonicat tion {&zmw 1969}

(w) %mmw smmati@z: (Batzrs :»mﬁ Korng 1?‘73) “

Since wo used ammamm nethod, hore we will discuss abont
(a) only, ﬁlﬁz‘agmm irradiation of liposomes wrenlks up the emﬁfs@: -
particles inte mall vesicles (Fig kb of 2@@@’@{3&6 dimmster ( len-
a3, G. 1977, . Uptical usthods can be applied o themy in studying
Qm@iﬁ;ﬁ pohevior and structural ehanges a8 & mﬁ&ti@ng of physical, |
mmmimm; it m@z We ussd for study of water pergeability, and
aiffusion rates for doas threagh phosphiolipid vesieles (Banghan gt aly




Diapramatis reprogentation of fermation of BIN by

é:a,-a "aigmmg aﬁ’m«sﬁﬁfﬁ%& to g bilayer (Jatn, 1972,
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Strueture of lisosones

()" Hulbidilayer
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1965 . Ext there are A‘swer 1 éimﬂmm {11 :‘m @ﬁ,g@ ative méthms
of liposanes by smiSation as high encrgy sonfcation eften causes
oxidation and deg
of liposcmes without sonication has sdvantages avey yltrasonicatien
) m‘*mm {Brunner gt ?Qu 1976) . | | “

radation of phospholipid, therefore, prepsration

%m m@éfai systeas m‘a cag@le%

Lary and perhapg the best
&g:ﬁmmﬂm is to zzaﬁ‘y mt ﬁ'ﬁ‘ wdies &mﬂcaz’ &K@l&‘fzw

\

Emmimg the tanperabure @f 8 mre

: A&zﬁysmmm@ mpm ﬁ.nﬁuz:w an entlothernis ﬁ?&mmmm at a @@cmm
temperature, w&wﬁ the hyér@&‘&?’ﬁm chaing of @mm@mnﬁ; fatty aciﬁif‘
aellt ang m@me 13.%1& 1ike in nobility,

tifinnl @3 well ag oeviain Mzﬁagi&ﬂl bilayer monbranes

uxzdargﬁ ?@;r;arsihm transitions fron an grdered, quasi crystalline

to o disordered, liguid crystalline state at a charasteristic eritical

temperatures, %, Saising the btemperalure of membrane Livids to oy
beyend eritipel phasst irangition teaperature brings about shanges in

patking arrangements, mﬁiﬁl ity and bilaver mmm%zzwy {Pig, r’§ _ The \

hydration of 1 hr groups and i’;éas? degrea of incorpadation of axternal
cfmmm@:s are 333;”%’ increnged above Tl %ﬁ@mafmﬁ Jr, (39?8’5}. Those
walues &1@@ &@m& on the state of *m%a%ﬁm and %::v,.rdm% ton of phog.
3%:@3.1?% polar head g@"m*ﬁm ic mlues way be medifiod by iacor m%atim
andd  og, cholegberol {Kmm??, _,;,3:, 8ds 1973}, o by
binding of divalent cotions of proteins or by changes in Wil or jonic

of forcimn conpu

%) (1 Ineniorenl

: l&%&%ﬁﬁﬁ of flusrastente (Murata, 1979)

wa %}c@m ‘?;’E‘iﬁﬁ to use amptiﬁm of ohi e&»mmi s’t a8 & ool to determine



6 th paejsing arvangenents of phospholipid

far tmgzﬁim%

{3) @&&ﬁ%ﬁﬁyéﬁaiiiﬂa structure
(b)  Liguid ceystaline |

-

Brdotnernic transition,
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agm Ms;:) wmsmim af ohl, arms”aﬁi: mmm’aﬁm%

3

i %9 im@m
iwi;‘tsb ‘5 lowey

‘r;w-a%;im m:‘ i‘& %y aeia:i mam, \11@1@'@:19 |
N%z. @m@mmmm ot poly unsaturated
r dn the Liguid erystal
phase at r«wa izewﬁmamm (Lea, 1979). ! zcm gan be o twg)eg’amra

Bl 1?6% . fﬁﬁ.%ﬁifﬂ@?m’&w% have %3:_,-:

fatty ac;iczs s@ that the. limc*s o) mwm@ﬂ? :

range where régions af mﬁﬂmmw} 3&'%‘&%@6 E.zmmlw are in solid
and Tiguid erystal m&m (Hurata, 1979,

The deovense in fluoressence of Ghl with the ¢hange in state
of Tipid fron golid € low tewperature) to liguid awgﬁamme otate
(nigh temperature) is intergretsd, in lipostmes, as a Tesilt of the
f‘@nxamm of aggwwtes in 1Souid oryatal awm{mgi 1975)s A model

‘has been propesed for inerease in golubility of "hl with incZrease

in temperature and remlting in the formetfon of aors aggrogates
(Pm?&'ﬁ@g 075 s

- ‘The absorpbion gpestra of photagmbhetie wmfm% ‘:in @'m,@mp
plagt mesbians, as a fune tie of tawparatire is &@%?i’?&m in the
prosent wobk, Spes teal Q‘m ages are ﬁ%ﬁ f%eﬂisa* maﬁ by mmmiin@f the

‘differance th absorptio , betwesn two dGentical suples at Aifterent

tomperatures,
\n
dal mon oy

(% (iii} Juige The Gaterm ,s.m.té.m of @i‘;lr,ﬁ{% ‘%;mns tion

4n lipostmes vag ﬁam&ﬁ.@ﬁ by ingorporating oxternal m@r&m%t probed;
Tt 48 well known that m%@mi& fluoreseent probe vrefiset the '@‘sﬂgmity

Tw

vl cmi‘ty and ﬂ‘ﬁhﬁ? features of thedr immediate erwii’mmem% (érm&m
;m. ?9?‘?} w -

In m&‘ &z“udy we have ysed {.anil zﬁmapﬁ:m‘im@mnﬁxl*sﬂamate
(MNH(Pig 6) as ‘immm@m@ ﬁmmm wwobs,



structurs of AVS,
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The conplex ﬁmﬁ: %,imﬁxag of bienesbranes with ':éi;mply two
aain @m@ﬁmmﬁs (nme;; protein & lipidg) involves varieties of
“nteraotions. elettrostatis, &yﬁﬁ*@m@mm vanderuanl's botusen mtem
».lﬁ.;;i‘aiiﬁ@‘ mt@:@ww@mm,- 13 *ai;@gf’!ﬁ;'i@'i@. ipid.protein and ﬁr@%@mu@mmm,
- vomlting in 8 gpesific conformation to cope with fny ehonge in
sonforantion of mmﬁrm& amammmt@ will affect those mt@r‘a%itmé

an& e eversa,

!

o %3’5' ain in thig work, %}&& heon to m&y the effect of
N m° d nb” ao

v&ammamm o1 nenbrene conformationiesndtural neabrane systeasand P
grilhe pavancters that we have studied ae o function of ﬁ@mgwmmﬁf@ |

»

are:

1, - Absorption propertios of chilorophyll in broken chloroplast

‘2, Pworestence propartics of ATS bound o liposemes,

I% i e}mﬁamﬁ thnt %h@sa studies ‘wi“% 1 help in b@ﬁ%ﬁ
uynderstanding of the properties of biomenbsancs as o function of
rameters, -

chenieal and *zi’zysma?
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h- Chl 1oropl lagt 6136%"&&21; Lo,

2, Temperature induced p":&sa wpansibion and absorption
meagirenonts, - '

t.  BLY formation,

2. ’;’m@z vation off 1iposomes,
3. W&ﬁ*‘ﬂm@%@ :zz@am%wments
{4y m&t?mmmmw
{iD) H@@.&zt’%@&%ﬁ* : .
(1i3) Temperature induced phase tmgz sition m&
- fPluorestence nea sﬁ:*fmen@ '

Toung barley leaves were am‘imm from mature barley
plants f?mz fieldy and chopped into ‘*i em long pieces, ?&m
leaves ware ern shed in waring blender for 20 sen with 0,8
: s@cs‘%a, ‘iﬂvﬁm phosphate tuifer o 7, 8, then wfm@w ed ﬁz?@&i@h
8 layeved choose mlaﬁh and contrifue gad at %@ g for 9 win to |
raenoye cell mwﬁx . Afber *f*—e«muvmg @@3;:&63??; it wes f&g‘a in contrie
fuged at ﬁ%& m@ 10 nin 10 K2% fzmﬁrimgiﬂg naching, Pellet

' ’Taku) ,
ffer and mazmwz,m was lodeen

/1(

wa s i“ﬁé&;ﬁ%@@fm@d in ¥0,

s pley

Absarption %Mm'ﬁﬁmﬁfﬁ WEES \i@a«;‘a with- Shimadusy (M 9&*’}'@@@) "

't'w cuvettes z;:zvm(z ddent i«*a’i fanpLes w@fﬂ mtlin mf@msrw@ and




. _ v |
sample cuvelte bolders, One sample was Cosled or heated ! |

e &mumﬁmg untey tﬁrm a themmostated mﬁm **\;sz@:gi@ She -&W&ﬁt&xﬂ
m‘iéieﬁ' The rate of zwczi:mg the ehlorosiost sigpension wag

05 5‘3@/’@ é.n, A copper. émgmﬁﬁm ,*@zrsem@ @mma wag used to
mmmre the tm rature lmmeveing iU in & {5*‘;&2’&51@1“* of gample

s ompartnent, 'm other and of thevgo copla was attached to
Bey TOG aﬁ%&é (Réchen ﬁmsm, Japan) . L

The initial difference spectrum at Toon teny (22%)
s i‘fﬁ‘;ﬂ&i@ﬂ?eu as asoline, Virstly the siaple was cooled to TR
and yhile cu@?ﬁmg at 12,57C wne differenco speotry

After moagan ing s:;,,-:i frorente spsctmun at %‘5.@4@"“ &mgle ma %‘w&mﬁ

I WA me@&imé

upto &2 {315 % and dgring this difference s?;e‘@*' 0 wars aonsyred at
15,576, a:f;;;;,@% 5%, 29)s ¢, 33,5% mﬁ %2,0%°C, Then we

| sm‘r%ﬁd ﬁf‘ cooling and during vhich difference s@saz%:m were
noamrad 2h 36"2-* G, 31.25 'f’f" 26, 1 3, 26,?%‘ i, f "% and *33,,6%
To determine the o G D, zﬂ;!. spactral x:@% s*a‘a aqua‘i at 730 nm |
%‘cm thete is asssv‘zti@ ,.3; e cwm%tirm _ i@fmram@ tm

were measured eithey e & %:g,; X Eé?’i%él& ¥ 05 ar Wi

The experimentel set up fop fﬁbta’é.ﬁmg 3 :zx'es, | ﬁh@m in
Fig J. Defore the preparation of BIM, washing of cuter ¢ ﬂaza‘mz* ‘
{ of plagiglas) and mﬁ@r ‘E‘ﬂ‘iﬁ.ﬁm woaker (€ wl in %wlﬁmm we?’a
Shoraaghly A m.;he& For, outer chombsw vagning, 1% was kent in
s@ap g@mtim for h.ie;f‘ nrg, The veflon beaker was e%lemtz\mi» baiﬁf?@i#a
use by the prosedure by Jain gf .ggwtha},, Teflon besker vag
boiled in W %s:lif solnbion I, for 4% hrs to remove any oily nater ml






— TRANSPARENT WiN DOW

~ TEFLON BEAKER,

“— LEVEL OF BATHING
~ MeDIUM

——— APERTURE

| 94— ouTeR cHaMEER oF
1) PLEXIGL 48

GLASS ENCARSUL aTep

MAGNET S

STIRRER

. MICROSCOopE




si;iﬁkmg to Beflon %;a&{;@'z; Then it z;a& wnghed ’t%mu 311..; in
dmmm digtilied waler and way suaked) @ﬁa @Lﬁ-m (L8 Tor
four houvs fo &’%m?é the frace of %O rm&med n baaker &wm‘g
mﬂmg. Apain it was m 11ed in 4007 Bihanol on mantie *’zeaam‘“ ‘. .
for one hour and soaked in fresh sthancl for abat Y hours,

g

o & Lo f";i.w baaker was pl aﬁeﬂ on o plateforn indide a

: g&exigzas ahamber aﬁd stusk dn sﬁam ‘izw agﬂymg« 1ittle Amount
of mu&@v Lreasd at ﬁm }m sbom of the @ ‘ifsé,m;f»m. Onie ‘»‘iﬁi&i‘ of
plexiglas chombiy hed a L brangperent «twﬁw for vis @ing the 15iM,
The bedler and azﬁmb@m wore filled wvith an slestrelyte (0, tH
HaCl} to the ﬁame 1evel ebove the apertors of mﬂm BoBEY,
For- this ve poured 75 ml 0,1 NaCl in ohamber and 7,5 nl 041 B

%3

HaGl in w,ﬂm b@«ztﬁ

, The Following methed was used to ohesk und adjust the
levels of m@» @z_wtm&;m in ui’*»“i} inner and eyter chambers,  Tae
glngs caplll larien were dipped in the amw@um, one inside the
| ma&ﬁﬁ‘ and other in the ouber ¢h Bambor + Bxtra.eleeivoiyte wag
added toy of. ?@@@%@ from either of tho ehambers u’&i‘&»&fj. the Liquid
lovels in the tuo capilisries wore ot the some height, The
é@euﬁ*&ﬁé aﬁjvgf'@n@zﬁ; of lovels wAs vary important as ﬁm differance
in lydrostabic }’M‘m&m sauses tulging and 1oss in stebility
of BiH, S . |

A 1ittle &mmm)%gwmmteﬁyi serine solution (in hexane,

ighy, The lipid
solution formed a thick lens at the eperturs and grudually thinned,

1 me/al) was plated at the apevAfure using o fing bn

" The ﬁhm?’xing Wrotess was -ouserved by g?mmgmg &:Mi’&} | 1isht from o
nicroszone lamp and the light roflscted by 1ipid filn was observed

through 8 low povered travelling microstepe, The lens. Llike Lipid

TH




il mmm thins and colored interfevence fringes arg seen,
1t ook about 15 nin o umz*%h bilayer thigknéss which appears
duli grey in color, e gob 15 f%iu @%231‘31:; %BEE% B arr thak it
arsbed, | ‘ o

[ —

o Mﬁg iecithin &&mtﬁm cm shlorofomm: m%&mfwl 992
w@m&@@ b:y My, &haixﬁ,@ :&s@ yas taken in n t@iﬁm‘{mm and ﬁz':%.,,d
in §§’2~»&L~‘~amﬁ*a91“ @}‘"&ﬁ, wz‘::sﬁ. u@ad,s- The emount z::i‘,\%%:xwii{i‘ﬁ “wuffer
'_z, g‘s’i 72 wi mﬁw e af"mn} B so added That ﬁm’? @mﬁm&t:&m
of m.ai& WG Gyl 5 mgfal, CThils suspaisiun was vel shaxad for five
nin end then mwm%vﬁ in pltrasonin & sintegrator (M 34, ﬂnglmﬁ)@
f’;gz‘ 30 g«:m with 2 win m}a cocling sither . in rfga. @*immaw & or
Eﬁiﬁhm&‘t i""?;,,« almosphere M w:ﬁ inswhinh sespension was sonigated
u s dipsed igﬁ @« u“:m@m ' 5&%‘.‘3% Lot atded while W??’m‘mg galution |
of Iipid m)'i?i:w% 1 maffer (o 742 miking its final mmse&ﬁ*atj,m
10 ‘5:@ Senicated ‘@3""‘"‘}5“33,{3? was @ mtm ifared ab around 28000 rm
ia Yao.f01 ceatyifug :i\szg,zgm ine i‘:\:‘?‘ 90 m:ifz to remove the titaniom
mﬁ‘ﬁ&lwm ﬁ*m %maipg‘i?‘%}g‘ Soninabion wus i%n‘, ot w’% e wj,“'i itude,
Sapernabant M‘ gatrifuged sagpension s t&%@@ﬁ ag mmsm% mc%

used for f}.@l@fk&@@ﬂf‘@ m@fmz?mmmg

v

Fuoressence neauirenents were garried

B3

¢at aging & mwéa@w@f dénignod and ”'mr**czwﬁ in oon? zammwyﬁ
Fig, 9 whows %z;%fsé sehomatin &mgrm of the fnstrument, A high

pre squre mergury leap (H0E 4o, West Germany) wasgused for the

e 'i.-ta'%i@;ﬁ.,- Tae excitation weve lo mgth vas selected by a #Ons~

at ﬂmﬁt@?,, s (G510, Chandigarh, Indin) zmci f‘mnzseti on %me sample
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tor, CST0 (Indis) 300:800 nay
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Gty Lanp (high wgssgz*@ ﬁ%ﬂ *&3 ﬁ;’f‘[‘_; 1. (Wy. Geroany
33 ﬂ@wmm @mzimsmg &1&%:3&5
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C(40 Usamurongnty: The @ieitaticn avolength wea adjuoted
0 36‘5’ na h:*f %41 mm@@&mm%m %e*gﬂ mm j ﬁiﬁ‘%ﬁ»ﬁﬂi hzf oy
-(@FE *?,Ka @m @a.m% X%a mm@) m@ %za’ m t@zxmtt@ and flzmm&efi;

@f a;py r&iﬁ;f @ff, Flsresients spuotra
measured in- P

B W*’l% and g @mmmt@é $o p-ohaanel of the
-mmm

| ae mm@a wire m@ammﬁ for gﬁma@ wmsim@a ﬁ) Ms%s

bound to 1iposines prepared 14 I, abuosphere (2) AIS bound

‘somes propaved in ﬁmﬁ., ~<,a!’;?a@whém (3) Mﬁ bound ¢o simply’ |
)y Son: mv&iﬁzgﬁh fav -'Fs—’»_‘,ﬁﬁreaﬁ

mmamyl s;zmz,mes (Bze mmngg
sy mm&zmm&s in “;&s@ transition studles was adjustod at




The @i“f‘&, %ol {wml:z;w w{g heating of samole on az}sozﬂptim
charactorigtics have bhean c:hz{iz.eéi by detemining the daé"i’emnce
" gpectra between two identical somples ot different -t@mmmmmsé
 The diffevence spectrun at cach %m%mmz?@ 'ié neamived ag

_ Where b is eny teaperature o waish the apat*tra‘%. changes
am to Ye observed ond 2"‘ > ;’;a xx.«% teaparature af vhich tdentical

§

~mza;m% is kept throughout the enperiment,

| Upm cooling {%aﬁi“»ﬁ» 1 ‘?&faﬁé‘ , the differense spegtyum of
i;mmp?.@sy saspension shows an inovease in abgorption ab b0, W0,
| %?0, 500 and a?ﬁ’ ﬁm azxzi a deerense in zﬁ»g@x zmm at @@f} anl{Fig 98).
fhe different wmi&‘wa auwsa, za:wggg wm PFig o{e) atb @;w % was

mmmz“‘aci while cmlmfv the ‘saple ifum 2256 to 11,55,

~

- jg,» e heating the senmple ﬂm *-m%% o ?9.5% Mi!-@g@ ,
..,;%‘53.9 6 5 19,0% —> 2576 —529, 7 %, 2 sz*@fz*«:: sive. dee) ine in
abgorvanie at 5?‘2 nn and &n 'mqaﬂxm&ny%qg inercase at 695 nn m
observed (Fig Ja,b), It may be ezﬁ'%maz:? here t&a% the %&,wm@
«;:)f‘ is& ﬁstm points at 660 nn (Fig @m "!‘“g 593 m, fwgg rm} e
noticad, ﬁ%m&w the ssmple (11.0°0 — b, ok% ) i ace mgﬁnied
by deorens se g in ghgorbange at WG, W, Lo and-H00 nm, exeept at

‘1‘%9 L? @3&& rf;g@ G cé‘ vhere sbaurplion 18 pors *%z%sm zz%,.«,-,.v t “’HQ?{» L+
This can be utwwkt_te& to hystorensis ﬁ”fwm It is interesting

to note that ab sorbente peaks have shifted to longer wavelenglhs



Min 28 8 ftzmisma of

m ot wsﬁ% 1 g% % and m% ‘*

lotas O E‘*es':;fﬁ% s m&a.me:& during codling ﬂ&v—»ﬂ‘_%@c}

(»  -at 19,9%, 35'% and 395%

Q@ Qg 234 5%% 3%3,;-7,:; m} 2 Ci’ﬁ

Biff%m@@

sO60 *mm is ganered mf: mn tuo

| @ & . fmwamm at w@h m@‘al a%aange i i@b@rmﬁ
92% = vom %m@emmxﬁg;
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ab 450, %;,33@ and 630 mn for Yoy lﬁm and 675 nn, rospectively
bat wsm m 395 and Wﬁ%gﬁ% av 32, "‘Qﬁ s a%zagﬁmwm due f%;@' ehloro.
Cphylls is similaw to that of at ’«‘RQG and mgrr:mﬁ 33,5% @" , There are

drastis desre sses is absorpuwe ot o, W, ‘500 and 68{‘3 L
Mg 90).

Lwar sibility of epeclral chauges ab o, ko, 4»,@ and
Y5 nm as o i’wra tion of teaperature is. @bse‘zt‘—vm dyring {:m@? ing —
- beatine oyeie but by %@ eols effeit § (g;z*‘i te oppavent in a1y

et foic W

| Cooling the chloveplost (_.??%2390‘& > 13,5 "%) aftey %ma'timp

'. mﬁa’ee doen not rogtore the m‘i. snoe b o mvezl at Cortas.
/ dufing 606[ & \

, wzém;g i‘;@m@mum} Mping sooling the sample, a concomitand

neagmrenent of diffevenve gpaeiyva al | r’é.&s:"" wnd ﬂw,»% shove.

.i}

that the absorbanse e winest come ag 1% was ab b2, uif- G ca;r gt /-
N ,

26,10 abgorbance inoreasas sbruptly =t ! m and 353 nn {¥ig %‘«33 .

[ié il “ﬁaﬁi.li’hli*l.@d t’&?&@ b&nawﬁyilj Alite ﬁ.;, ‘Q' [

m%é%*f FAY B3R ‘*'mﬂ i m 3‘*"*&:&&*@ 18 GLLETTD

imi@m;m@; ?{;'&9 %i;wmw: of hyabere: zig
the mm:ﬁl@ (96,9 —> 12,5% Yy shoug shifting @‘?f_f abgorbance at

426 and 659 nn %o L3n nnd 490 o and L*“m@“’*‘f‘ﬁ"z{iﬁ of an@t"? ar mﬁzaxz

’&Lw
at 683 m (Piz 91,

Hysteregis @i"ﬁ’@% v ¢ooling and fzmtmg hgg *mm

wsem‘v@d in . mmaimg of Mm&*emam&s of chlovophyll in

{(Hurata, 1975) md of external tluorescent pro L z@% 5, in model
menbeane systens {TRauble and Orerath, 1973}, e, for ths first
time, vbserved the lysteresis offest In absorption studies of

chioropuyll in chloreplast newbrans, E@&ﬁiﬁg of the sanple undeg,’
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 agrobip conditions foy e long time might frreversitly destory .
" the pigments as well ag tipid @mammrmts of membrene due to
thelr miﬁmm@m ami @ﬁ@&‘&d&ﬁi@ﬁq

-Tﬁe 1&@%@19 $0 Gtﬁ@?@?ﬁagt mem‘bz‘;&m ua&aﬂg@- 23 @&ma& |
sihim wpon ma.sin@ i;he m,;awe ‘above it (ermtmal
" mpem%um} s TFon aﬁz.m to s.ifmm crystalline state which is
ascessible to the Mlﬂmﬁwlu Liuratba, wf“’) di”‘d Yims they
- @@n form agfwegawa mmﬁzw )mmme fm abgorplinn am 69@ nm,.

:ﬁm pim@ms afe bt xéi to thylakold m&wmﬁe with ma@ yeak
mtera%i@ns, ‘}ﬂd snerensed

%mmm@m@ affests %@% m;wa@ é:i@n@»
| mmn way 1@@&) insraass in ogges gatg f@m{mw.m gnd it m quite

- possibile that speotrai Ghan
changes in -aé;gmy:&%:aﬁ |

188 muv be ags miaw& with wmvarsible

Bayond t;*:m,;iif Lo umiwmmm lmﬁming of iﬁ%mm@
mkmg mmgf.a A igyt}gm@?mbm gors of membrane mey be @xms@d

 to water meleoules whinh will destahilize the nénbrane confernation,
. ,_rfaazming into. @h&ag@ in mieve viwosity L polarity in the

| e an &l ' pignents end orisntation of mm@@mom

‘ mi@m m@y Md to &h@ﬁg@ in abm”mim ag well aa $hifh in
~absorphion m@%:a,

w i the wffer (10 mM
- Pris.H0L pH 7, 25 b when bousd o 1ipbgencs the f mmm.mé
intensity incveasss awp«;iy and a blue s?ﬂift in f’iu@z‘eaaeme
':maximum i@:» ohseryed (Pig 42y The bwm probe ﬂwm‘sgas aﬁ

The &8 finorestes feedly ot 523
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e mmfi o LEpoeons iw# 3..»% Ahdny 'w*‘*» ﬂﬂiﬁﬁg WS-

| Qﬂ}%@ﬂ%&%m 10°%u, ;@aiﬁh;__ f}mﬁf«mt ton 6,49 mgfm‘l: <
m%&ﬂmm Buier 10 1 ‘5‘33;;',_ . i Vo2 with Q@@f&%
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a8 :&s* ” m@hiﬁh%‘éﬁ m -fxaif_ji?-e having !ay&mph 1ide and
rfaze of Lipid

%@iﬁh ttzy@wy&ﬂia awap in the aqecus phase

< {:' bma, 1972 " The fluaressense of A8 depends o Z valae

mima ig an M@}g of p@ ‘?fit«y @@galmt, Higti&z@- ig 2 "vaima', ,

mﬁaﬁ, .g%g?;;v i %@g@ﬁg 1@’7& : :ﬁﬁ"ﬂﬁ}?& Emﬁ&@ ;9@&)@ Tais vould
. s Plncrestonce hound to liwa'ﬁ%
é. o m«gm@&, the &@@?@aﬁﬁ 4n. ﬁﬁiar t@’ s

e intonsity and sh:

"mgimm mﬂ Mrf%« Lover mmmng*% | |

The bine shirt iza @aﬁ.saﬂl_ff: maxdmm of moletules has been

| dempibad due to @reater &eawmmz%m% of r;amx* fs@ll;‘ﬁ:‘tss

 ( Apindam, 1977) and @Mﬁ.t&m of eleatronin 1@?@1@ is alau aenendent
"m tzamm of mlmnt {Weher and z.aw@m@; 1%%,

P

| F ?phw@e %rmsi{; o et M;»M G is mﬁ:@ sharp in liposo

' p??mz‘ﬁd unday zég@@%mwmm by showing & ﬁmrv‘ nprease in

fiuaremence of Mxﬁd A8 {ii’is’ 13 . In ougs of A¥S bound o PO

éiq sersions and lippsoes X}l"@aﬁi’ﬁ&a w*fi@i‘* z%’@mﬂ?_@ay s&h@m, the

trangibion caours et i:«;s % gng ?zwzg 5% mfw%miw@lg bt sharpnoes
¢ reduged $n these promrations (Fie 13, T ﬂwram& in |

%;mmii;nm imﬁm*’vwﬁ of ] immaa zms navad 4n Nom. izwﬂ%meszmefa
méy 5 assecdsted with the @;sz:!,é&tmn of lipids during sonication,

| At phase Lranciticn, ag 1ipid changes fron i&'ﬁlifiﬁﬁ iiquﬁ.d
grystaliine stale, ‘tmara seurs lcossaing in the m@?&mg@f the
pilayer not only in EW&:&A: % ahain region it alse in polay
nesd gpeep vanien Yo which ANS is bound {Teaudls, 1992, It 1s




Phngy transition @mﬁ‘me of Liposomes and

E Q4 pergsions (egg l@@iﬁh‘iﬁ) Q Gménﬁmtim of ege .
Béeithin 0,15 ng/al, mepension baffer 10 md TrisHOl,
9 7.2 with 0,028 Naaazma, eongent ,Qf;_’M@n of NS, 1@4‘5@%@

Axaitation wevelenghh 3&5 nm, stzazi mmleng%h 490 nm,




i, - e

ANS fluorescence

Lk —— ANS bound to liposomes prepared
7 in Non-N3 atmosphere
——= ANS bound to PC dispersions

Ik - ANS bound to liposomes prepared in “
in N>-atmosphere 1

FluorescencelArbitrary units)

30 40 50 60 70

1 . X Temperature(°C)
ST



mggested that gradusl lmaening PPEC e&ezs the . main trangition
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