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ISOlATION ANOCHAAACTEIHZATION OF THE WREE ~tAJOR.RESERVE 

PROTEIN FRACTIONS OF SOYBEAN. 

It. DISAPPEARENCE OF THE 2SPROTEIN fRACHOft DURING 

COlD-PRECIPITATION OFHS PROTEIN. 

(Soyafasulyesi j,lc ana ~epo protei~i fraksiyonunun 

. . . 
11. l1S proteinin s04ukta-cokeltHmes i s H'as lndiJ . 

2s protein fraksiyonununkaybolmasl)' . 

Avni KURU 
I 

1 

I 
SlittlARY: Cold-soluble and cold-insoluble fractions of the whole proteinextrac,t 	 ! 

1of soybean (GlyainemaK l. Merrill cv. wayne} seed!> were an~lyzedon a Sepharose-68 ­
column .. Disappearence of, the2s .fraction protein frOlll~e .mole proteinelCtrilct'during 
cold·precipi!;ation strongly supports the occurance, of aggregation o.fsu~itsof the 
fl"actionproteinsof soybean; . I

INTRODUCTION 

Coo] ing concentrated aqueous extracts of soybean meal causesprecipita-tion of 
proteins which redissolves on warmip9'(BRIGGS and MANN 1950J. GHETIE and WIlLA (1962) 
introduced the tem of plant cryoproteinsto des.ignate proteinS' that precil)itate,When I
aqueous extracts of seeds are cooled. The cryoprotein of s,oybean has beenrefer'red to 
as cold"precipitable protein orcold-inso'lub1efractionand itconsistSpritllarily of 
the 115 ultracentrifugal cillllponent (BRIGGS and WOLF 1'57. WOlf and BRI!iGS ~r95Jl~WOlF 
and SLY 1967J and cryoprecipitation ha'Sbeen used to purify thellS componenet protein 1 

1 
by tne same workers (WOLF and BRIGGS 1957.WOl.Fand SLY 1967). 

! 

" -,'- Tlli:! aim of this work was toin'lesti1]<ltethe_ pattern oftl;lemajor fraction 
~~ ~•'.i··'.~·.:.'····.' proteins eluted from tileSeplTarose'-68 column afterc'ol~-precj~itatiofl"

.\ 

,...f.·.·.·· j'cJ 

~ 



DISAPPEARENCE OF THE. 25 PROTEIN FRACTION 

MATERIALS' AND METHODS 

Soyl-)~n meal pr~paredfrOlllthe dry soybeafL(Gtyclne lII1lX l,.. Merrillc:v.Wayne) . 
". " _ . 1-: 

.seeds was usedfor protein ex'traction ilS de~cribed by KURU (1981, 1981), . Protein 
6tract in salt-buffer .'diaJjti(!d against dis'tihed 

-
water" for4shin 

'",' 

a 
-;' 

cold.rOOm 
, 	 ­

for cold-precipitation ofthellS pro.tein."Ai'terdia1ysf$,the cold-insoluble 

protei~swere precipitated thrQugh.centrifugationat 11.000 rpm for 20 m:fi!at4?C 
in a Backman SW-25-1 rotor.The'pr~cipi~te.c01d-inso1ut>-le protein Was.'djs- .. ' 

. solved in salt-btJffer .(32~5mM J::2HP04t,Z.6mM' ~2ro4. pi! 7.6: a~d. 'includingll"4M ' 
, 0.01 M 2-mercaptoeth(n61. ind 10-6 Mptlenilmethy1sulPhonYl fluDrlae:faftd·' 

• f . -, -'- '~.' ,- . • 

pplied to 5epharosl!!-:68 corunmequiHbrat~ with th~same buffer •. The supernatant.,: 
cold - solubl£ fraction was dia1yiet:j against distil1edwat.~rand lYQpfty1i~.,The: ' 

i;zed proteins. wer.! d15s01 ved ir'lsalt..buffetand· analY:Je4bythroQl8tography., 

Sepharose-6B. In this way the: .protein, components .111 ·tM.co1d·1nso1ubl e-alia 

.mld..soluble fracti.onof tnewhoJe ~ext.tact ~re compa.~. 

Figure 1 ,snOws the chf"Olllito9r~pMc~epar.'tlon ':(If the~ crude.llSprottilh 


pitated lil ~hecold.A$ seenfilthi,s figure~ cold~preCip1tab-le pr~U!ln 

,. inclUdes a large aJOOuntof 15S protein and v~ry 1i.ttle7Sfractfl:lp protein. 


in addition to the main 115 fraction ~rotein; Precipitation of the difjerent 

~f'r.action prQteinsinthe cold-fn' avar,yinqcdegree·.:has ~lso been 
 shCl¥R1by ,. 

Thjs 
.. -

. 
-

~',;..••.~.~..".;i';~.?: 

'WlF.aoo'SlY ,<1967); amt WOL.F ~t :a.l~ n~2h 


. Figure 2 shows ~ :s.eparatiqn-of c;ol.d,:,S()tuble:prote1ns (superl'latant 

.fr.a~t'ion. of the .co1d:-pretipitated proteinjQf1 Sepharose~68 column-~ 


separation shows that ~ Jarge.part of the llSpr'Oteiflfraction .is:, not 

"p~eCipitated in tM.COtd aoothat J:he']55 iractioll ~rdtein is -also present 

i,n°the' super.natantc.W~~th~2S fradion j)l"qt,inwbichis'oot seen1it tbe 


. " fr.<:tJrui ~·is-alsonotpresent In the sl.Ipernatant .{cold ...solubleT 

. . .... ·~l1serv~:t19f1,s·t~blWlv's,upj)01"\S-t~e::i<Iea that the lSfracttoA, .. 


~·~.·jt~~J~';is·:J'fA!lriY:.dt~i«tit~dcHlt~iI~ooit~ ....am!. reassotiated .with- the.~~ 


:r':~!~~l;~~~':;~;:._,...••.••............~.~.:"~(.~....." .•.~.....-:.,
:.~:~.::.:.:a.•. ... ....•.:.•..:.•• I! _ 
respond;ltifQ'.· t:oZs_ Pr~i~}~ 	 -~}?~c;~"_. . 
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DI811PPEARENCE OF 28 PROTEIN FRACTION 

155 

.' FRAtnOH;· ,MI:Jt·tiER. 

fig. L Elution Ill"ofile Of coid"i~soluble proteins from Sepherose..;6B t:olOlllh. 

Thedissociati(m and "association phenome.n~ observed.· in :Comwnent proteins 
of soy~nduring is!)latiotl and "p'urification(>f the:nliiJorcOIIIponeftt :p"'ot~in of 

soybean is.a well·mow faat (ROBERTS ii.odB.RIUGSl96!r. KQstllVI\MA.,l968.): The 

separation of ·onl~three~ediiaentil'1g ~lasse$· ,of ilrotetns\'lithsedjll!IDltatiQn:;. 
coefficients, of 2,25,7.5S andl1.8S tiy:'sucrose deilsitygra4i~t. ;inalysiS:of.· 

the ~ybeanstorageptot~iflwasalSo demonstrated '.b.v.:t!lLi a~ ..BR£lDENBAClt '(1974). 
This method of ·extract:iooand fra~1onation' rllq'uj~s· allliniMum of 11!aIIipuiation 

.and ~sults in QUanti tativerecoY~l"yoffr~ctions :withvery litUe ~ ·crpss 
contamfnation{HILl ~nd BREIDENBAcH 19.t4}. rh~ app~rl!liCeof tne'15$ protein 

. fractio·n in$edimentin!l~lkis J}f thit~prQtein extracl TNAisMHH '.19S5.WOLF 

.and·BRIGGS.1959,wOtFan<fS\.Y 1.961~f:!,DRIDGEandWOl.F'19§7)fs'p~~blY due to . 

: cross contaminat10n -anc.f diffe"tnt i al"den~ t.urati(l"n ·d14r i ng:~the·e~Pl oy:~: protedures, < 

lhj~ result alSi:! shows· that"'re COfl~ct -wi th 'Water thesoybean pt.otei.... -has 
th~hi9her degr..ee ofassociatiOft;.iHssociatlon'and agjlregation _I'heno-naat'ie.:. . 

expected. ·Be~au5e.qlHCkertr8c~iOn of soybean st.orage Pt'OteinSwitti1!linimum ....., 

al1/Ounto~buffer 'and separat;jllT,Of~Pl'Ot~;n fractions l:bT'O~~ ~Pharo~6llC;1i.mn7 
cch~tograJ)hy re~led a big~ak corretpondil'1g·to2S ~pr()ttiniria(ldition to 

:;- c~thet :frac-tion pro~eins {7Sa¢ ] lS-).KuRuC198f.1983f/'Sepa~atlonot- t~: three < 

. . .•. ·.maj(JrwoteincOmpqAents (2 .• 25 •• "1 ~~S and. II ~~S ).9f ,sQybetis~ds by.~trect.~JiOSe 
.'::~nsfty 9tadi~t~edimentation(lfttland~8REIDENsACIi ~HJ74}alsi)"$uwor't o~r·i.dea -, 

~-.nti~ abOve. It has~tft.tP'unirthatla~t_D~"-Ofcg1obu!ar'Pr1ftecifj . 
~- • ." . • • • - c­ . ­ • , • ~ ," __-~,' _. _ -'•• : ' -. 
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DISAPPEARENCE OF THE 2S PROTEIN FRACTION 

oolecules can be associate with themselves to form very large fibrous aggregates. 

by properly varying conditions, e.g., by changing the temperature, con~entration 
of protein or by adding salt (SA!(AKIBARA and NOGUCHI 1976). Therefore. it is 
reasonable to tnterprete the increase of dis.sociation and assOciation phenomenon 
observed in the fraction protein is due' to the action of ordered water molecules 
on the protein surface. WOLF and BRIGGS (1956)re.ported that the solubility of . 

. l1S protein decreases to a minimum in 0.1 M NaC1 andlncrea~es again in 1 M NaCl . 
. This means that cations exhibit a. salting-out effect at low salt cOflcentration 

and a salting-in effect at higher salt concentration. Therefore. it i~ also 
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FRACTION NUNB£R 

Fj~ 2.. ·~JutiOn 'Piefile of cold - soluble proteins on ~pharose-6B column. 
",': -. '"<,.:-, __r --, - - • - ­

reasoRatileto infer that the alisociatiMp/lenomenon of protein fractions by 
is an instance of ordinary salting-out pbenCtmena. 
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DISAPPBARENCE OF mE 2S PROTBIN FRACTION 

for this reason _purification of·'tJle pl"Otein components fl"Olll so,Ybun extract by 

colo-.prec:ipitatc4im is not ."apprOpriate ~ure.Chrolllatog:raph:k sep&ret1on 

of the fractionpretaiR$ f.rpm~·wboleP-ot-eUtextract~inedJl.y 'Method I 

as. described 'by KURUJJgs,l.'\983},ay ..IM!' adVisable ftirt;plict ~~~iOR'Of 
: soyooillstorage . proteins .. 

Jntheexperjtwents, desigi~<H;o pr'O..-e.tf\e dlSappearenc;e()i~ '?S' .FO~i1I 
arnttne aptJeareftceof .~. iss.jln)teini it ..Y~·useful·toftt1.J( latJeH:ed2S 
protein fr.a,ction~Witn .the.. ~ther.frat~ionproteinS _"~:eOJMlttionottold;"

.- .... ~ , . ~ " " - - - - - - ,- _. _." - . - - . 

preGipitation and to~ve the:T~loactf~tty ilis~ibut'ofitntrKtiOft ." 

proteiflS~lI$ins~l'~leC~~k. ·1lJ\ilys.is tinder denaturin~rc0n4ittonS.-· 


" ' - - - - - -' - - - - --~ -.., , .- -. .- ~ j" - - .--~,. •• - ~ - • 

AcknoWledgamt. I.a.,~tfvltoJ>of.br• .1.11. CilaRY o~ .~. DiJJ¥1;i~Of 
',lJc>rtlcWture. PUrdue D)~.d.ct.g.. ••~t;te.. IlI.U~S.A.; fm-~i~~.ilB#,rfi! 

al:1 'Or tbeeqtl~taiJiLf.CliHtia$ ·-hl·ltis.labdllo'd.~gtb,j.s ,fIIt).C',t.. ~'c~lS!:J.~s 
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DISAPPEliRENCE OF THE 2S PROTEIN FRACTION 
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1 

E11.1IE II: LA TOXIClTE IT IE L'ACClf1.JlATl(}J IlII3ARvt.M EfCo 

IlJ Tl~ O£Z 1ElX'atCES tE·~ 

~ .NevUi 1Slc1r:ci 

RESU4E 

Dans ce travail rJaJe avtnS 6tudilif leseffets '~'!lel'~l~ du 


baryum (Bae12 • ~O) et ch titmle (Tl~) su,r Gamma:rus Ptue% {L.)d'eaU ~ et 


Gammarus locusta (Crustacea: AlipU.pOdes) marins. , 


Les expI§rierx:es art ~fa:1tes dans dessOlut1oos de '~taux d'eaU dOOce et 

dfeau marine. I.es valeurs de IlLso (24 h) du baryum liICIlt 08100 ppO poor G.pulex et 

de 75 IPII pour G.locusta •. I.es valeurs.,de lLso (24 h) du titane 8C.l'ltcie 200 '}:PIt poor 

G.pulex et de ISO ~ pcur G.locusta. 

l«lr les ~r1erx:es d'acCnmulaticn. lea'coocentr~t1oos de baxyun' utllisks 

sant de SOFPR. 25 ~. lOwn, lIPDetde 0,1 RID. Las cmcen~tl;cNJctet:itane 
utUisies sant de ISO ppn, ,50 fPD" 25 RJD. 10 pPiI. 1 WJlet !Ie,Ii,l ~~ 

Las val.euisde l'acx:tm1]atial de uE,taux art: ~ ~.,p&r sPlctro­.. , - . 

grajhl.e des rayons X. " 

I.es, resw.tats IXlUS em: IlIJiltres que les siJlutiQ'lS de bittYQIIl acnt plUS~~ 
que celles ,w titane et G.locusta est plus sensiblesque G..wlex. CheZ deux ~ 

~ t.res grande accunlll.atim- a ~~ rencattr~ dans l'est<:IIBC,l"MItDlJDPleetla. .' 	 . ­
, ruticule. Par centre, 'une accumu1aticn 

-,' 
ta.ible .da baryUn 

.~......... 

a ~te ~trie'~ les 
- .' 	 . 

IlIlSCles et une t.res,faible aorurulatian'de- utane ditns lee yewc. 	 . 

~. 

L'accroissalBlt de'la polluticn de,l'~t'par,les1llt'ftaux'~' 
provenant scuvent deS dechets lDdUstru!ls, a ptcIIroqI.re. des prcblt!aes tres partic:u­

liers dansles ners et dans'les eaux dalces. LOex1.stence de cespolluantS 

~talliques dans l~ IllilieWt aquatlqueS aeu P6ur ~une~icn de! 
; 	partlcules dans les organismes .qui Y viva1ent; ~ ~luants metallii:jues 

CXXlstituaient un danger, nonseulement pourla sUrv1e de.1a faune a4ua,ique. mats 

.aussi pour 1 'home. 

En partant de cette- base, plUSieurs ~ cnt deplis l~ #Udi~ 
la questicn et ant cOOstate les ~ffets toxl~ .,~ solutions ~,metal sur IeS , 
organisnes vivants. 01. ut,llise scuvent les diff~rentesespE!Ces de Gauaat:us danS fes 
exPeriences de pollutlcn parce qu'ils presentent sait deS.facilitAs. dans ·leurs 

elevages, soit one hcJ!Dg'eneit~ pendant les 
, 

tests faits avecleS matiems t:axiques' 

fBellQn-Santini et lEish, 1977'} • 

. /' 
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,8 

Dapms les explicatioos c1-dessus' faites et, par l'~tude des effets des 1005, 

lnIftalliques sur les deux eSpioes de GalImlu:us on peUt aboutir a desrisultat;,s pos1­

qui pourra1ent noos ~liquer la pollut:ion des eaux, A 'cette fJA. ~ lIII6taux 
~ o:JIIDe' le cadni~ le cuivre, Ie ph::aIb• .le:zinC etl'~CIlt ftI' • 

,,4l$ji itudils (ZE!nc,tn:J; 197&-19. 198Oa, 198ObJ. 
,,' DanS ce trawdl 00 a ;~'leG, effets't:t.:ad4ues,ae' ~'liIdtauXtials1JJe 
Ie baryda etletitane ayaIt \l¥, triS ~,~',dallsl'~,et.~ 
en ~ quantiU dans lea, _ '~' etdabs* 'eauxdee~.lIUt', ,leS 
~; ­ - - - - - -,; - - , -, ~ 

, ' 

, MI\'1'EI:UEt. Er IB'JBDS ,,' 

Deux espeOes'dB'~ Qlt'~.tt.udi"alms:Ql!,tra..ll. G:l~ta.'~ ~ 
~ Ii Ur-~,~la OOt:e'~e'1~et;~pDur 
l'ecper1eooe~le baryuai(BaCll ~Olet: Ie tit:anef'J.'iCl

j 
) _._~f;Jans, 

l'eau de ner' " ' ", , " ' " 
G.pfi1e:.: a·t!~ raMl_ dIi Blj.iS'de ~ a Paris et: aet:4 1a~ p!lt"1eS. - . -, - . - ­ " - -- ­ - -, ,' ­ ~\. - . 
I'Et:auIc m.is el9lJluf:.1aJB dansl}eitIiI <b.n!. , " , ' \ 

, L·,~licat.1a)4t"~ a ~faite en''C1rg~tratJ.;mS~,~~ 
25.,10 ~. 1 ~,et o,.i lPO~:.c.pulex, ~ ett' .'d£wntdeUX(2S'Hmef: " 
lowmlsur Q.IOGUS~. ~ le!ltiOe, P~ a ft4'tmtlt. en~'~JOilontza-: 
'~ .(iso'Am~ 5O,~ is 'ppa.'10 ~,\mnetO,l Rial, SarQ.pul~eten~ 

"(SOp et 25 AJ!iJIilU;rG.loou.Jta._ 1 

, ,At~'de pruvo1r fa.tre me caq;arasial ~ "IeS, Raultat:&~ lQJr le8' 
~,.iet.aux (~t 197&--79. 198oa, 198Obl,at' ,i~~les ,afi,S'~alS 
di.f~ soi,~ 10i., 1 Jlila etO,IRl'!' <Pi ~~~ia.tt:rle~,~lebar-
" ' titans. ' ,',' ,,', " .. " ,". '. ~ ,,' '" ,'", ' " 

_ 'POOr: 1~'k.,a,~,1I\tcI~~ las~,~'f~~~l~,de ~.' 
ala ~f1neet~a 7p',.X. '~'smt:«ill_,~,~.~ de 

":tm;PlaIlIit,, ~esi ,~ ,et .~~ pU' Ie t:ol.I.Idne.; , . ' , 

L'aMlyaeCb;Jm1que pttspec~~ 'de ~,x est 'eff~ 'a ']a Micl:o­
, , " '~. 

,"c8meca fI!) 46"avec unetenakn'li'a~x:tUeraUm de 15' W" un ~ 'de. S'alde 

to pA'. utt dlaIII4b:ede lQ1de de ;t pEnv1~te batyllaeBt ~1ae ilar: 18 rai.e 

:~, et l.e'i!taneest ~1se-P!l1"'la"ra.i~~.l.es.valeurs~~ eI'I~ 
'd!I:i:s' pal: !IeCfUie., ' 

-,~. 

I.e$ valeun; de lLso. {24h}' dU ~ Q'lt ,cet~, trWVgesdalls une8piuti.:~de 
, ", " ,.,' ,', ,," " . \ ' ,

100 A*t chez c.pulex et de 75 ppIi chez, G.loollsta. lbur le tit.arJe..,.lea V8leut'$. de 

.1.ll.so(24'h)8a'1t de 200 R;m Vis--~-v~~ G:pulex-',et de 150' tlJn~G.loet1st~. ­

!:brant les·~ri~r ·l~t:aux. de mortal~t6 cawtat6S'des e&pioestest.ies 
, -." . "', '-, - -

1ndi~ &ns Ie 'nlbleaur.,•.." 

...~ 

, ,~.-

'--:...:; 
~ 

"~\.': 
-

l 
I 
! 


, ~l 

J 
-I 

'I 

~l 
'-'j 
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Tableau I. res taux de nnrt:all~ de G.pulex de G.locllSta dans 1es solut.i,cns de 

. baxyI.JB et de t'ltane•. 

fiCl3 

So. 25•. 10, 1, O-;.l{:IpD2S!1O.· 1.0•.1 pi 

8iilllllej. t20 ,a_j. \20 

G.pulex 14 imej~ i40 ~ 20·~. \40' 

JQ _j. t40, 3O_j: iO, 30 iBej" MO .30 imej. 40 

\ 

10. pi so 'ppo 25 A;IIl \ 
• 8_j: MO 10·_j. m \ 
1~ Emej. ~ 17.;;. uP 1 
30 emej. %6t) 3D iI!ej.. 'uo . 1 

i 
. . 

PaJ:mi 'lEIs' a6ets expH-~cn.a f~'~~daos~l &:, '4 ., 
10 _ et lS"a.joar de l'ellt:!Ed~. ~~Pitude a :ta ~.tsi·.~ ". ' . .' -.-.-. --- - - " - '- -.' 

d'8CXU!Idat:..tcn tb~et&.tti~~les~ et 1eS.t.t...deu2t 
especes ,SOAt. 1nl1cpfeS dana l~ 'DIblellU n. 

: 't 
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titane indiques dans les F~ 

! 

\ 


- I.esvaleurx sent· expr.trnees en chocs parseconde. 
. . 

res.enregistrenents de 1a .rate I.P.;.. du baJ:yu'n et de 1a raie K~ du 

1~2, 3 et 4. 



,.~.#j#f4JG.",:*~,~4$t;a, pPi,Frf,rY4P f~¥:FJ.(;J;;;r:;¥**R"'6;Sf9!7tQ~W;hQ!#y ;q"M.;~¥ AA4WAi¥ 4, • t. "AU;':" 1.- t J Z.4 z:;:m:s i e,. t.J.1 ,: hit A ; zo.,IP: ;" i.i;; to ,e'UA.JJNW ~ ~'~ 

hUt".:. "\' ,,{:<,;,;'.' ",,;,,~,,<,;",:.~~':"F 

~.. 
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101'.----- 103 103 

100 l 1031003fIO 

\ 
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~ 
g}G.puUrxvI G. tocustQ f)G.locult<ldIG,. pul4tXblG.lOcusta .c) G.put6'lC

a)G.pu~ 

Figure L Lea enregist.retents de la raie 1,;0(1 du ba:rYUtn danS les orqanes at lea tiSSUS deS G.puJex et G.Jocusta (chocs/eecl. 

al CUticule int•• 10 PPUll. er j: til cut.icl1le int., 10 ppn: 1 ex- j. 

c) CUtlcule int., 1 'pptul er j. dl L'e~, 50,p: 15 in&j. 

e) I.,'esta!lac, ,25~: 4 cElltej. fl L'~, 2SPP'IH 10 -j. 
9) L'estanaC, i5 .pp:!I; 15 enej • 
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Figure 4. Les enreglstrenen Ide 1a r.d.e ~ clu t;,itane dans le$ O:tgane& at 100 tiSSU8 des Ganllex,at G. IdCusta (chocs/sec) • 
tS 


a) EstaraC, SOJ;9lu 10 emej.' .' blEata'llaC,2S J;Pllf.10 ~j. . 


c} Eatanac, 51) J;Pll: 1 it' j~ Q) Eata"rlaC, 50 ppu.: '1 e.r j. 
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DISCUSSICN Er C<N:LUSICNS 

res valeurs tres e1evees de DLso (24 h) neus ant rcontre que Ie baryum et Ie 

titane n'avaient pas une tres grande toxicite. Nos resu1tats justifient ,:eux de 

Bc:F.ien (1966). 

res resu1tats de DLSO ootenus et 1es taux nortaliteconstaUs au 'tableau I, 

nous, ant rconcre que Ie ~ etait plus toxique que Ie titane. &1 II'o6te temp 
G.locusta etait plus sensib1es que G.pl,.Ilex. Dans nos experiences faites avec 1es 

autres metaux toxiques (Zencirci,. 197&-79, 1980a, 1980b) 'ai a OOnsta.te~a1eroentque
" " . . :: 

G.locusta ~taitp1us senSib1es que G.pl1lex. 

Au ymoe dSnotre travai1~ 'unegrande accunulation de baryum a ete oonstatee 

dans la &ticule interieure, l'eStanac et 1 'heno1ymphe des deux especes et aU$si une I 

faibleaccumulationdans 1esmusc1es. PoUr1e Utane. Une accunulation tmportante 

a ~ted:>servee dans lacuticule, l'es~des deuX esp9ces,une legere aCCWlUla­

tian dans 1e mesenteron anterieur et une traCe d'acC'.JI'I\Ulation dans les ye\lX. 

(Tableau II). 

line accumulation de baryum aete deja signa1ee dans l' :lnt.estin. et 1 'Mmocyte 

de cerastode~ edule (Pe1e~l par Martoja et co11 (1977), 'dans 1 tepite1 'de 

I' :lntestinet dans Ie tube de malpigi de Formica polyctena (Insect:8.1 Par Jeantet et I 
co11 41974). D'autre part Martoja et co11 (1977) ant tr01.lVe \ll)e. aCcumulatian de . . 

titane dans l'h~te et l' int.estm de cerastoderma' edule. 'ttilsn 'avens.pas eu 

l'occosion de canParer nos resultats .{l 'ayant pas pu trooverune 4tude qui' a ete 

deja faite sur' l' accumulaEioo de baryum et de' titinw llOt.aIment cheZ:les Crustaces. I
Mais came an pcxlrrait CCI'lstater en examinant p1usieurs etudes que l'acaumulation 

de baryuniet detitane se sitUedans les dlfferentes Parties du systlme di<j:!stif. 

Mabillot(1955) aete deja iIldique que certa~nes J?itrtiEiS du systere diqestif 

du G.pulex presentent net~t des activities absorbantes, "J?ar cOntie~ 
p;arti",.. ?e """""" aylltio:no;, n .. pr4!aentent aucune activ1t~ absorbant:e. LeS plus grandes 

valeurs d' accumulation oot' ete tecontrees dans lesparties qui presentent un carac­

tare absorbant. 11 est bien nature1 qu' il yaune accumUlation de meta11.me fois que 

celui-ci soit assimile. CCfIlIE Hryni~ecka-Szyfter (1971) 'l'a deja ihdique certaines 

cellu1es de l'hepatopancreas des Crustaces ont la possibilite d'aocumuler certains 
metaux. 

D' autre part, du point de vue de l'accumulation demetaux ana xecantre une 

accumulatioo negligeable de tHane dans 1es yeux tandis qu'iln'ya aUcune 

d 'aCCUIIlIllatian dans les yeux des sujets traitas avec les autres metaux. 

Si an etudie Ie Tableau II, an constatera que les va1eurs <l'acCunallatian des 

metaux sent pluselevees dans les organes et lea tisus ~. (i.pI/l,·x que .,;.!ex,ust.l. 

Lea -resultats ncus justifient l'hypothBse d'Amiard H'lZ6l cxprimant latoxi,cite 

I 

I 


, I 

'I 
j 

~ 
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~ 
~., 

.\:'\t.:' 
~~~ee par les uEtaux est plus importante chez les espik:es d 'eau dooce 9Ue les 

L;~ marines', 


:.-' . Nos expa-1e:noes IICIlS oot JOOntr~ que:JB ba.ryI.ln et letitane n~et:a1Elnt paSt.r:es 
'::.'.~ pwr les deux ~ pal:: centre lea valEllUiS d'acotm.II.at1c.n. qt .~. 

~'4levees, D'apris Has$ogne U97()) lea aninBux aqpatiques sent <]4neralf3!ll&1t: caPables 


',. regw.ar1ser partiellement leurs cmt:enus 1alllBjeUrs. fn ~ qui ol;n:::erneleS, 

. ,el~ non r~~s.·ll Peut yilVOir ~ acc:umliation da!lS tootesles organes, 


'jusqu'ft l'apparitial des Pl~1!I de toxicitl!. 


lh1c, un maai U-estoKlquepeut ctk,lancber'assee Viteun ·~·de· . 

.. ;,__ ,';' -_ - _ _ . _ _ _-, _ r . - -.' ," __ - __ '._ ; , __ . " ~_ I " _ - '-~ '. '-. ­

?;;'~~ic.i.t.e qui petit amener la ·.liijrtdes sujets avec une t:t:is· petitequalltite 


c:}')1,'~tiCn~Parcmtre avec unuEtalqli1 n'est pag~ le~',ae .' 

bmcite ~t a partir des.~ d'aocUaru1.atiED relaUvaDehttU~. 


i 
!UZET 
I 

,Bu ~)emadabaJ:yum (BaCJ.2,2HP,,:va titcnlln. !T1Cl3l' G.irulex ve G.loc~ta 

~nne zehb::Het:kive biri.kJJltleri ~, . ' 


-,Deneyde met:lUl,erin'deni2;, suyuve tath ~'~lt:llerl'~1r. 
 \ 
" U,SO f24 saat"~iJ G;pu19xlt;in -: lOOP~, 200 RD. '1'1; G.loc~,!;t~,lt;,i.n';; . i 
" "~5,~)3a:, ,150 ·iPn Ti olarak bul~tu!'; I 

• Bir,tJdm deneIOOleri icin; bal.yulII 5Q, 25, 10,1, 0.1 ~tlik<D~' titan' 
lsO,SO,2;5! '10, 1, 0.1 Rm'lik ~~~1r~ ~, birlk~~leri 


'!ilnlarJ,. spekt:rofot:alletresi' il¢ tespit edi~ .. 


Deneyson.u.c!arJ,.,her iki'tQr, iCin, de ~"titarrQahdafla: tXbrk o~ W'l 

G.pulex'&m daha haesas '~u'9~fu: 
1fiJJ:" ik1 t:Ur.iJP.de 'lIIide,haIIl1enf \Ie j;~ ku1.:lki\U.ncE~ yGkf,fek bir t:iN;yumvetitan 

~:::o\c:hi.lcikimLo PslaJ:-:mdapek 'yUksek' olmayan ·~bti'iJd.iid, g&4.erinde ~•.~ ·~b1r.-
b1:t:1kimi bul~tur~ 0, " - ...... "0 • ',-.." ­
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LASER MICROPROBE MASS (L1\MMA) AND INFRARED SPECTHAL ANALYSES OF THE· 

,THORIUM-RARE: EARTHS MINERAL FROM THE DEPOSITS OF EASTERN TURKEY 

Freddy c.1\damst , Sevim Akyiiz*.• Tan~l Akyiiz** and JohanK~De Waelet 

ABSTRACT 

The Ardl.yh (Spfular-Malatyar Th-REE deposit is analyzed. 

Quantitative, chemical analysis, and quantitative laser microprobe mass, 

and,.infrar~d spectral analysis are perfgrmed. The analyses have shown 

that the mineral is mainlybritholite and contains bastnasite and 

thorite. An appreciable amount of thorIum and rare earths (48.7 % all 

oxld~s) are present in the mineral. 

INT RODUCT ION 

The Ardu~ll. (Sofular-Malatya) Th-REE deposit is located approxi­

mately mid-way between the towns of Sivas and Malatyain eastern 

Turkey., The mineralization occurs as" veins and is related to alkali 

l3}'E!nite intrusion of the Uppermost Cretaceous ,age/6/', Tj1e' mineral 

contains appreciable amounts of Th and rare earths. ThuS it would be 

interesting to analyse this mineral comparatively by several< different 

techniques. This paper describes quantitative (x-ray fluorescence'., 

optical e\l1ission and other methods of. analytical Chemistry) and 

qualitative (laser microprobe mass and IR spectral) analyses of this 

mineraL 

. EXPERIMENTAL', 

" 
~rdl.yh Tn-REE deposit wasobtain.ed from Ardl.yh (Sofular-Ma­

latya). Quantitative analyses of ,the mineral were carried out Ona 

GE SPG-5 XRF spectrometer, using the Jarrell Ash optical emission 

spectrograph, and using conventional methods, of analytical methodolo9Y. 

Laser microprobe m,ass analyses were performed by a LAMMA-500 

instrument (Leybold-Heraeus, GmbH, Koln, FGR). This' techniqUe makes. ". 

use of a high-intensity laser ,pulse to' vaporize and" iEmize a small 

http:wasobtain.ed


1. The sample eontCl.ln!J 

site {Ce, (C0

under a 
. 

the 

sample yielded 6.S5E,>erceD.t. CO

l.AHIIA anal!lsis' 

dtrected at the same 

spectrum (Fig.l-a) . 

appears at m/e "'59. 
+ + 

YO ,. La , 

COining 

.detection of co, 

'. 

amount of the $olid sample. The elemental and molecular ions produced 


are then mass analyzed in a time-of,f1iqh,t mass spectrometer. A 


detailed descriptlonof the instrument' can be found elsewhere 12/.
. . 
IR spectra of nwlls and disks were reco:rdedon a Pe-rkin'-Ebter 

621 spect.rometer which was calibrated usinqpolystyrene film and wafer 

bands. 

HtSULTS AND DISCUSSION 

Thei:hemlcaian~lyslso£the A~J,.'Wh mineral is given·ln·Tab1e 

41L 7 ~. :rare earths and 4.7% 'l'bo24x";'ray 

diffraction analysis -of the sample 1ndis;:atCi!d that, it contained basna­

) (OH,F)) inadditio~;to britiiolite Ilr6(~ The ~lID3
diagram taken frOm theoriqinal :iUi'neral was poor, probably dUe to.a . ~ . , ' , . ' . 

partlaldiS'ruptloh of the crystal structure towards the .tamic;tstate. 

by radloaciivtty withinthe.ct:y~taf. A .considerablesharpen.tng tiE ;the . 

pOwder l1{l~S was obtained by heatJ.n9the sample for lhO#r at',900()e . 

nitrogen a~sphere; britholite.bands.were tben"observed" 
. '. ... ... '.. .... .. 2 

clearly. P,6f • We' observed the. vibrat1Qnal bandfi oftheCOj-'qro,:,p .in 

IR spectrum of the A:tdl.'Wh l1Q.ne.ralandchemicalanalys1softhe 

• These. find:1,nqsUnequj.,vocallycOnf1rm2
 
the presence of:bastnasite inttie sapaple.The analfsJss~6Wes, 4.7 


,percentTh02~ persURlabl~OWinqto 'Thorite I,T.h(Si04rl .. 

Figure .1 (a-f) illustrates ty?lcal- example. of positive tUaSS 

spectra~- when six coni:;ecut1~la$ersh().ts of ar~d 0... 35 IlJ' ~9Y are 

location of a slnqlepar~i91e orAr;dJ.~l:j. 111Pler~1. 
'i'hus~e could obtaindeE,>th prof.11e inf()rmation by LAMMA":. . 

At the first shot, the mo.lecubr ion peaks LaO'*' and' c~+' a~ 
m/e'" 155 and 156 respectlvelyaretheonly feature60f the mass ._ 

These pe~s increase -significantlY-in intens.ity 
witn theSubs~uent}ase~ 'shots~ ~ttbe 's~cond shot'; theCo+ pe_~ . 

After the third and fourth shots'ca+., Ciloat ; '1'+. 
+ .. + +' :Jr . .......... . 


Ce , NdO, Th and ,TbO. ,pe~s are observed. After the. fifth 
and Sixth ~aser Shots~ the contri.bution of Li+, N.a+, A,l.+, BiT-andK+ 

• ,- I 

frOin the inner layers of the sample are noti~d.· 
,Allt:heel-ementsdetectedby ~ except co; B:iandLi are 

detected bychemical'ana1ysh (see Table I). The .l~u~k of 
" e"' , ,,' ~ 

ifCand- Li-by chemicaJ,analysis may be caused by a 

'I1ef,:ej-ogeneou8 dlstr1bu.t1olrofthese elemel1ts amon(;Jt:.he 


...()f,the J1I~Jler~a~~. ~,1C,~ :re:U:I~S~h. a .1?Wto:a1 

.... aiay explair:l:the faUureo~·,~~.i~~;ect:19tl. 


http:amon(;Jt:.he
http:coni:;ecut1~la$ersh().ts
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1. Chemical- compos1.tion of the Ardl,.c;h Th-REB &!!posit 

10Ieight Mi!iJ;llt 	 weight I 
, ,. iUpOr!ent,<XIIJCII'lEIIltpercent ~ 	 ~ 

OES 	 o.tn.rs!& 
26.0 8m2o.3 L2 	 *CO 6.852 

**16.1 	 Gd2o.3 1.2 "20. 1.7 

t
12.2 Dy2Ql 0 • ., F - 1.0. 

~ 

12.0 pr6o.ll O~5 	
'j

U2o.a O•.De 

6.2: sro 0.4 t a {I~tJa 

4.1 Eu2o.3 0.3 

2.2 , 
zrO . '0.32 " 

2.1 E.r2o.3 0.2. 

S 2.0 Yb2"03 .0~2 

0.5 M9<> 0.2 

0.1 , '1'm~03 0.1 


_ 0.1 Bao 1).04 


0.05 Pb 0.02 

0.07 .cu 0.0004 

" 

TABLE 

~t 

Ce02: 

8io.2 

cae 

L~2o.3 

Nd2o.3 

ThO 2 

Fe2o.3 

Y2o.3 

p
2

o.

N82o. 

"1(20. 

A12o.'3 

Ti o.2 

MnO 

, 

: X-raJlfluorescence,OES : Optica).eraissiOll spect:ro.tty,· . 

: '* measured by absoq;tJ.on an lCOII iuu{wei¢ring t:Iie lIiass"(!Ji.ffe~~.,~ 
. **(cr.ystal water) II/eilsur:ed by abSO"rptiOll 011 magnes.i'" pe~lqr~u. and . 

,wei.gbing f:h';mass difference ·IJIfU:bod. 

t measured by disdl14~~on-'colOri.JBetdc -t:hOd~ 
§ .easul'ed by fluo.rometr.i.~ ~f:hod. 
imeaSun?d by iooimetrit;rtitracioii method {ulifing ·z;eco Instr. t. 
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Figure 1._ (a-f) 	Positive mass spectra of Ard1<;h. mineral when six 

consecutive laser shots are 
location of the sample. 
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Figure 2.(a-e) Negative mass spe~tra 'of Ard1~11 mineral when, five 

consecutive laser shots are directed at the same 

location of the sample. 



Figure 2(a~e) gives negative mass spectra reco~ded under I
similar conditions to positive mass spectra. In this case five 

consecutive laser shots (ca. 0.l5 ~J) are directed at the same 

, ',location of the mineral to obtain depth profile' information. On the 

'surface of the particles PO; , SiO; and PO; ions were observed. At 

greater depths the contributions of AIO- and SiO; peaks are Obtained~ I 
IR spectrum 

The IR spectrum of the Ardl.QIl. mineral' is given in Fig.3, and 


the vibrational wavenumbers 'are tab.ulated in Table, 2,; In ,the IR 


spectrum of the mineral there is a medium intense abs.o~ti6n of' 


1OO1ecular water at ea. 34<JOcm-1 and a weak absorption at l620em-1 . 


The absorption in the region of, 1450"140·Ocm.,..1 iEf characteristic fOr 


carbonates· 151 , ,in thisdase ~inq ~othe Bastnas'ite ICe, (COj) (OH,F) I 

content of the mineral. The'sbarp band at 870im-1 is assigned to 


deformation vibration of the 'CO;
2 

group IV (COl) I· ,," ' ' " , '':'1 


Silicates show strong absorption in the reqionof lOOO-llO(}cm' 


and 400-50Qcm- 1 14,5\.' The. strong band~bserved at 1025QDl-l is "> 


assigned to asymmetriC stretching v1brat!~ns of theSi-:6 bond in &10. 


tet,rahedrons'_ The l:Ji spec'tium of the mineral. shows no absorption i.t'l~ 


the range' 6QO-800~";1 'WhiChindi~a~~'the absence of,:condens!!!d 


s;ilicon oxygen tetrahedr,a, Si-o-sibonds l4/. 

. , . - '.#. '. 

Rare-earth-oxide bands are observed in the regiono£ 600-, 


lOOcm-1 which' overlap with the O-Si~O bending vibr!1tion 141. TheLa":O 


, stretching vibration is Observed as a' strong band ';t 643cni-1 whe.rea~, 

v (Ce-O) is observed as a broad hand at c,a. 400cm-l in the IR spectrum 


of pure La20~andce02,respeCt1VE!IY.T~esetwo ,.rare earths are the 


~jo:r elemehtsin t1\e samplestudJ.e(l. We observed a wellkband at 


6G2cnt l and an~r ~f ,bands between 573 and 4.34cm-l . wetentaUvely 

(.assIgned the band of 002~;;'1 ~9La:.ost:retching vibration and oth~r 

bands between 573-434cin-::1 to 15 (51°41 andrare..-earth;"oxide vibrations. ' ;" 1 
1 

UZET 	 : 
I 

Ard1~1l. (Sofular-Malatya) 'yoresinden" all.nan Th:""REE l'IIine~illli",' ni­ ! 

eel olflrakkimyasal yontem;Lerle VEl nitel olarak las,ermlk~p~01;>' ktitle ~ :1 
I 

,IVa kUml.Z1-alt1 spl'lktroskopileri ile<analldendi~AnaJ iz sonu~l.a:nna 
gore ,mineral <;,ogurllukla britollttlr, <bastnasit,ve thorl.ti. de" i~ermek-, 

tedir. Mineralde dlkkate de{1er miktarda thoryum ve nadir ,toprak ale, ­

oksitleri ('~48. 7) bulunmaktadlr. 

r 

http:thorl.ti
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F~gl.\re ~ ~ IR, spectr~ of Ardl..~h l\'IinE!r~l • (KBr.disk). In 'o~der to obtain'higher intensity at 600-400 em ­. . 

'. region ~ t,he spestruln was ~eoC?rded aga~n wi.,th athicke,r. sample. 
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TABLE 2. Vibrational wavenumbers of Ardl.c;h mitlera1 

wavenumber Assignmerit 
~~\ 

",6,y indicate valence stret9hing, in plane angle bendIng and out 

of plane bending vibr",tions respectively. 

s strong, m: medium, w : wea~, vw ; very weak~ br broad. 

I 

Ca.3400 m br 


1620 w 


147O} s
1420 

1025 s 
96'5 w 

870 m 

820 vw 

602 w 

573 w 
543 m 
492 s 
452 m 
434 m 

---~_/ 

~,. 
~•.

"H2O (;;­

if 
:-'­

6H2O ~ 
~~ 
~:"aC03 ')~;. 

(~ 

"a5i04 

yC03 

."s5i04 

"La-O 

65104 and "Ln-O 
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