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"~ ISOLATION AND CHARACTER!ZATION OF THE THREE MAJOR RESERYE
PROTEIH~FRACTIUHS OF SOYBEAN. '
Il DISAPPEARENCE OF THE 25 PROTEIN FRACTEOR DURING .
CDLD*PRECIPIT&IION OF 118 PROTEIN

(Soya fasu)yes1 ic ana depe prote1n1 fraksxyonunun
ya}1t1m1 ve belirlenmesi. - = | '1l" B
) 1. 118 prote1n1a sogukta-cokeltllmes1 s;ras1nda '
: 25 prate1n fraksiyonunun kaybo1mas1)

e Athi KURU

-~

i

SUﬂMARY Co]d-soluble and co]d-1nso¥ub]e fract1ons of the whale protein extract
of soybean (Glyczne max L. Merr1llcv Wayne) seeds were anatyzed ona SepharosevéB
column. D1sappearence of the. 2s fraction protern from’ the whole protein extract during

‘co]d~prec1p1tatton strongly supports the occurance of aggregation of - subunlts of the

fractlon proteins of snybean,

, ;.mmnucnuu

Cooling concentrated aqaeous extracts of soybean: meal causes’ prec1pitat1on of
prote1ns which red1ssolves on warming: (BRIGGS and MANN }950) GHETIE and BﬁZILA (1962)
introduced the term of plant cryoproteins to desrgnate prote1ns that precwpitaie -when
aqueous extracts of seeds are cooled: The cryoprotein of. saybean has been referred to.

‘as cold—prec1p1table protein or coid-1nso]ub1e fractton and it cons1sts primarily of .
 the s ultracentr1fuga1 component. (BRIGGS and ﬂGLF 1957, WOLF and ERIGES 1958 WOLF

and SLY 1967) and cryoprec1p1tatton has been used to’ pur1fy the 115 cnmponenet pro%etn

by tne same workers {WOLF and BRIGGS 1957 HULF and SLY 1967).

The aim of this work was to 1nvestlgate ‘the pattern of the maaor fract1on =
prote1ns e!uted from the Sepharose -68. column after ca?d—prec191tatio& :
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DISAPPEARENCE OF THE.2S PROTEIN FRACTION -
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© MATERIALS AND METHODS :

Sothan meal prepared from ‘the dry scybean (G.tyc:.ne max L. nerri H cv wayne) :
‘ seeds Was used “for protein extractmn as descrihed by KURY (1981 » 1983} Protein o o L
extract in salt-buffer was d1aly2ed agamst dzsttl}ed water for 48 h in a cold rm;m L i
for con prec1p1tat1on of the 118 pretem Af’ter d1a1ysr,$ the co]d-mso?ub]e : {X_ - i

- pmtems were prec1p1tated through wntﬂfugatwn at 17. 000 rpm for 20 min at 4°C N <
- in a Backman SW-25-1 rotor, The premmtate cold—mso]uble prote?n was dis- e L
_solved in salt-buffer (32.5 mM KgHPOy, Z.6 mM KHoPO4; pH 7.6, and ‘including O:44 k.
NaCl, 0.01 M 2-mercaptoethano} and 10'5 L pheny]methylsu!phonyl«fhmride and
apphed to Sepharosé -68 column equﬂibrated kﬂﬂ’l the same bufff‘, The supernatan 5
cold - soluble fractmn was d1alyzed agamst dlstiﬂed water and Tyophyhzed The
lyophyhzed protems were’ dissu]ved m s&Tt-buffer and ana‘tyzed by chromatography
on Sepharose—GB In tms way the pretem compoﬁents in the cold-insa]uhle and
mld—sa]uble fractwn of. the whole ext;act were cdmpared : -

- 'féésmTS’* mﬂ : mst:u‘s,s'iﬁuvg f~ s

: Fgure 1 shous the chromatograpmc separatwn of the: crude 115 pmtem }
prec1p1tated in the cold. As seen in this f1gure, coId-precimtabﬂe protetn 7‘ T
nclides a Iarge amount of 155 protem and very Htt}e 75 fraction pmtem, '
iR addition to’ the ma'ln 118 fractmn prutem Precvpitatmn of the different
fractwn proteins 1n the cmdl in a varymg degree ‘has. a?so been shovm by‘
WOLF and 'SLY (1967), and WOLF gt a2." (1962} SR Sl
= "Figure 2 shows the- separatwn of co]d-so?uh}e prote’ins (supernatant

fractwn of the cb]d-premmtated protem} ‘on Sepharose-68. column. Thiﬁ e
separatwn shows that a Iarge part of the 113 pr‘otem fractlon is not’ P i
prempatated m the. cotd and that _the 155 fractwn pratein is also. present;
] "the supematant Kcmever ths 23 fractwu pmtem wmch is ‘not seen m the
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) - l",ig ‘. Eiutwn profﬂe of cold-unso“iubie protems f-mm Sepharose-(iB coium

of mybean durmg 1solat1on and pumficaticm of the’ major cmponeut protem -of
soybean is.a well "kniow fact {ROBERTS. and BRXGSS 1965. KOSRIYAFR 1968) The - -

: separation of only three 5edueenﬁng ¢;1asses of prote‘lns With- sedimentatmn

- eoefﬁcwnts of 2 25. 7.58 and ‘H SS By sucrose density grament mlys:s af

"~ the soybean storage protem was- al so’ demonstrateé by HHUL and BREIOENB&CH {1974}
E - This method of extractma and fractionatmn requires a mmmum of mipuiatmn
.and results. in qumntat‘lve recovery of fract;ﬁns \ﬂtf“l very ‘littie cross

- icontamnatwn (HILL and BREIDENBACH 19?4) The appearence of the ]55 protem
~“fraction in sedimentmg, analysis of the protein extract mlsmm 1955, WOLF -

’} ,fand BRIGGS 1959, ‘WOLF and SLY 196?, ELBRIDGE and WOLF- 1967) is pmbab!y due to

- “‘cross contammation aad d1fﬁemntial denaturatmn durmgr the ‘emp1oyed :
- Thzs resu]t a150 shows that more coatact mth water the saybean pmtem, has
ithg higher degr;e of associatmn dissoc‘iatmn fand aggregatmn phenﬁmaﬁa ax!e.~
. expected Because qmclc extractwn of soybean stcrage proteans vm'.h mmimum

chromatography revaaled a b1g peak correaponding to 23 protem in aéctitmn to
ther frac«txon protems (75 aaé 118) KURU {138} 1983) Separatmn of the” three
s jor »protem cmpongats (2.25 7 55 and n 85) of sayben seeds by direct sasmsk

ment oned abeve It  has Been found ‘that mge,mm " of -gidbular protm )

The d:ssocxatnm and assecxatwn phenomena observed in. companent pmteins

1amcunt of - buffer amd separatmr( of” pmte‘in ﬂr-actwns ”through Sepharose«ﬁﬁ co]um"s "

dpnsity gradient sedimentation (HILL and BREIDENBACH 1974) also support our idea . .

N S,
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fibrous aggregates
by properly varying conditions, e.g., by changing the temperature, éoh?entration
of protein or by adding salt (SAKAKIBARA and NOGUCHI 19?5){VThefefore,f it s

) reasonable to interprete the increase of dissociation 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)‘reported that the so]ubility of
» _11S protein decreases to a minimum in 0.1 M NaCl and increases again in 1 M NaCl.
- This means that cations exhibit a. salting-out effect at'low'salt‘cqﬂcentratibn
and a salting-in effect at higher salt concentration. Therefore, it is also

3.0
)

2.5

“molecules can be associate with themselves to form very large

155 . .

4

2.04

at’ 280 nm

n.

C.

OM %6 150 200 250
FRACTION NUMBER

© Fig, 2¢7£1uti§h‘§§ofi]e of cold - soluble proteins on Sepharose-68 column. - | Sk

hfeaSoﬁabtg ‘to infer that the qsseéiatioﬁ'phenomenon of'pfotein fr?ctiohs'byVV' ;
contact with water is an instancc of ordinary salting-out phencmena. ; - i
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: For this reason puriﬁcat'lon of the protein components from soybnan extract by -
) cold»precipitat%m is not an. Wiate proe;edure ehrmtsgrapmc separation
" of the fraction premas from the whole mtem extract nbtained by Method 1
_ as.described by KuRY - (3981 19&3) my be aﬁvis&ble far qmck senaration of ' .
1$oybean storage protems.m - S
In the experiments, desugned ts) pmve ’me disappaarm of tne 25 mtein o
- ,and the appearmce of the ISS pretem.« it may. he useful io llfht Iibeﬂeﬂ 25 o
protem fm;:twn uith ttce nther fraction prote'ms mder ‘the. conéﬁion cf eo
. srrempitatmn and to- observe the radioactivity ¢istr1but§on in- frmiaa
' protems. usmg gel e‘lectmphoretic anaiysis mder aenatwng candniom

, j‘f‘wmawleagmnc I.am gmatful o Pof pr. 3. curry of um»mpa;”
. Bortivulture, Pnrdne Wiiversity, W.Lafapette, IN. U.S.A: for mk_z
-all of the: eqtnyneat ‘and facilities in his lab durmg this work. ; » o
 my thanks to IABA for :a;wrﬁug ane fmmxaliy vitb the gtarxf o,f,m TUR, ?@Ia.“
Y,zennan—alustzrxa. GO o . B L o . P

; Sq!hamse-ﬁ!! kolmnnda mlsz eaﬁm., maz pm‘tem ekstraift m ogma .
- ctkeltme swrasinde 25 fraksiyon pmteimn wx:adan kagw}mm, a?oya fmlm S
_‘fnksxyon pmemxermm swbumtlerinin agregat olustwdu@m Wte‘mm- E
B Temektedir. T - S V
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- .Dr. Nevin mncircl
Dans ce travail nous avons étudié leseéfetsmxicjtzeé'delacctmlatimdil :
baryum: (Bat::l2 2H20) et do titane (’1‘1613) sur Gamarus pulex (L ) d'eau douce et
Gammarus locusta (Crustaces Anphipo@s) narins

les expériences ont été faites dans des.solutions de métaux d'eaudux:e et

.d'eau marine. Iesvabem:sdem..so (24h)dubarytmsmtde100mnpan:cpu1exet

de75p;n\pwrczocusta.1esva1mrsdem.50 (zahlmutanesmtdezoogmpan:
G.pulexetde 150pgupourc: lacusta.; = .

Pour les expériences d' acamla:tim les- concentrations de baryum: utilisées
sont de 50 ppm, 25ppn,105m,lpgnetdeolppn Iescetmatxatlmsdetitane
’utuiaéessmtdelsopm.sop;m, 25 ppm, 10 ppm, 1 ppm et de O,1 ppmic

ILes valeurs de 1'acam1at1mdeﬁtammtétédétemunéﬁp&rspecém—
qramxedesmymsx.‘

Iesrésultatsrnmmtmﬁrésquelessaluﬁmsdebazmsa&plustmiq\ns
que celles du titane et G.locusta est plus sensibles que. G.pa'lex. Chez. éeuz especes

metresgrandeaoamlatimaétéremontréedanslm,

1'hémolymphe et la
" cuticule. Par

Par contre, une accumlaticn faihle da barytm a. été rencontrée’ dans les
- muscles et une trés fa:.ble mcmulation de titane dans les yeax

L'accroissement de la pollution de 1° environnement par . lesmétmmtmiqtles
provenantscxmtdesdécmtsmmmls, aprovomécbsprcbléuestzes;artiar—
liers dans les mers et dans 1esea1mdanes Lexistermdecespolluants P
métalliques dans les mllxenx aq:atiqu&s a eu pour cmséq:aem:e une acamlatxm de

; particules dans les organismes. qtn Y vivaiem:. ces polluants métalliqnes -
- constituaient un danger non saﬂmerxt pour. la survie de la falme aquatique, mats
aussx pour 1 hamme. : - : o :

En partant de cette base plusieurs chexcheurs ont depuis Icmgtetps é'mdié
la questmn et ont constaté les effets toxiques des solutions de ‘métal sur- les
orgarrismes vivants. On utilise souvent. les différentes’ especes de- (%nmatus dans les

~ expériences de’ pollution parce qu'ils présentent soit des facilités dans léurs

elevages, soit une runogénélté pendant les tests faits avec . les matieres tcxlques
. fBellan—Santinl et R!elsh, 1978 .

e ———
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V Daprés les explications ci-dessus faltes et par 1'étude des effets des ions
métalliques sur les deux espices de Gammarus on peut aboutir i des résultats posi-
tifsquipmnraientnwsexpliq&mlamllutioncbsm Aoetheﬂn,mm
uésmmmlemmleaum,lepm Lazmetvéw.namété
4633 étudiés {zancircl 1978-79, 1980a, 1980bY.

= Bansoetravallmaémﬂiélesefﬁeumﬁqmsdammmbalswr

m,mﬂeqmﬂtéhrsleaem&:met&smlesmmm.mm

Mammwhmm@mamﬁ;\ém
ﬁal‘eaudem; o .

muétmxmiswsnluﬂmsml‘wm S -

: L'applmamdxhammaéméfaitemchqmm&atm&fﬁmtéalﬁﬁm
25 ppm, mﬁm,lpmett}lm) suro.puxex,eta;mlmtmasmet S
10 pe) mc.losasta.knrletim, rmwatimaétémwmf 2 3
tims(lsﬁppu,som 259;:5, 10ppn,lmet0,lpm}mcpuzexetmdax
'4(59“!! et 25 i) sur G. locusta. i;k’,_ - o S
’ ﬁm&apamlrfaimmmmsimmiarémlﬂtscb&nmmm ‘
mtmnétm czammtma-n,mm 1986bY mamlisélm,wxmmtmtims
»cb&taisoltmppn,1maet0,lppmqaiwzstimmfaﬁﬁedosepwlem-'
;nmetietttana -

) ml‘guﬂeahmm,mmmfwmﬁmaew
»imhjsalapamffimetemgésa?‘n mmmmnéesmmwtae
*tat;:tma carbendes, sadxéeset&emffinée&gathméne

2

‘m“cwa!sﬁ”‘ammmmd'mél&atimwmw,mmmtdam
'mm,mmm&mklpmm mbamestcmriséparhmxe :
’m’l,etmnmmmiséwumieme}_;mvalmmwm,

Inﬁvalem:sdemsg t24h}d1bamnmtété tmwéesdatsmmlntimde
'floogmmcmlexetch?Smnd\ezslwusta.m&um,lssmimde
Mgy 124'h) sent de 200 gxmvis—a-visdecpu_{ex ‘et de 150 ppm chez G.locusta.
T Durant les e:q:ériawes, les taux demrtallté cmstatés des aspeoes testées
nﬂz@ésmns 1eTableauI ‘ L

‘leharyxnetleutmea}mtmetxesmmdmal'mamhetum~ }‘
Daxespacesdesmmmtétémm&moamih s.lmstaaété o

G.palex aétémssémmisdemamriaetaétémmmlesn

mem@mmmw&mxwﬁfmahmm

1'expérience par-le barym (aamz 2!320& ot le ﬁm ma, nis en m,m,m dm

PR S

AT PRNRRD S 5 LN SRR S 155,
c e -f‘n .-

SRR TR S S e i o e




Tableau I. Les taux de mortalité de G.pulex de G.locusta dans les solutions de
"baryum et de titane

mclLamo T o

50 ppm zs,m,1,01ppn mm m,zs,lo,l,oxgpu

,é‘asej., '
14@&].%40'
3&&:1 w 30e-ej m

B amej. 220 ff; S
20 &mej, W0 -

G.yrp,ula S
wanej, %40 30&1 w

ZSP!m V .lﬂ.mp ) Sﬂppn 255m L

'8 Emej. MO | 10-Zmed. %'zo' © 83mej. W0 8 dmelie20
G.locusta 14 Zmej. %60 17 &mej.wmp . oo oo
‘ 30 &mej. %60 30 enej o - .30 émej. %40 - 30 Gmei. %20 C

Y

, mmmmmmas, mafimémtainsdawlel&, o e,
mmeetzs‘é-ejmraermmmPMahW ‘Les valeurs ©
d‘mmhtim&hwmet&ﬂmmlesmetleétmde&m
&Bpecesmindiqxéeschulemblemﬁ.' ‘ 4

" - B '
N o
g ) .:‘ -
1.
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. TableauII.Iesvaleursmin etm d'mlatimdubannmetmtitamdamles
organes et tlssasde G.pulexetelocusta.

Titane

Organes et Tissus G.pulex  G.locusta G.pulex . G.locusta
| ' surf. 0 0 o 0
nt. 50-750 85400 30-600 - 120600
0 0 o o
1001000 190625 100-3000  750-3000
ant. 0 0 30-280 - 80-240
mésentéron M- 0 0 o e
Post. 0 0 0 0
Ant. 0 o 0 0
Glande dig. . , ——
Post. o 0 0 0
m@iaﬂe Aot 0 °  0 0
' Post. 0 0 0 o
Glandes antén. 0o 0 - o 0
 Gonades 0 o 0 Iy
- Mucles 40-250 60-190 o 0
Béwolynphe 90-3000  400-1000. o 3
Syst. nerveux 0 0 .0 0
Branchies o 0 o 0
el 0 0 Trace ~ Trace

-Iesvalearxsﬁmtexgrhnéesend'msparmﬂe

Iesenregistrementsdela raieL&' dubaryxmetdela raie Rn&du
tltanemd_tquésdanslesi?lgms123et4. :

SR IS e e e e e




| ':"n)G pum

w W ' 00 *“‘br”"{of B T TR

N M :
b)G (6custc : C)Gpulex ~diG. pumx " elG.locusta  f1G.locusta - gl G.pulex
Fiqure 1 Les enregistrexenta de 1a raie ul u baryum dans les o;gmes et les tigsus des G.pulex et G.locusta {choos/sec).
a) Cuticule int.. :Lo pm;l ér g. ; ‘ b)vc‘;tmne int., 10 pom: 1 &r 3. o
o) Cuticule int., 1 ppml &r j. © . &) L'estomac, 50 ppme 15 &mei.
e) L'estomac, 25 ppm: 4 &mej. " f) L'estomac, 25 ppm: lO'ké'rqej.;

q) L'éstamc,‘ 25 ppm: 15 &med.
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Fsigure 3. Les meqistrw':s dé la raie I«Nl du titane dans laa orgm at }.ea tissus aes G.pulex ot a Iocmm (c&ms/sec)
" a) cuticele int, S0 pom: 10 &mej. . ' b) Cgbfoule dnt., lpmelér g o

©) Cuticule int., 50 pem: 18r 3. o &) Outigale drta; 0,1 m: lérd.

. -e) Mésentéron ant., 50 ppm: 10 ‘a@j.., oo M&m ant., 50 pam: 1 & 3. ’
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G}G locusta : ,b}G;pulex )G locustu - dlG. pulex '
‘de la raie I(xl du tlt;ane dans les organes et les tissus des a,pulex et G, iacusta‘(qhocs/-sec) .

| Figure 4. Les enregistren‘ents
e a) Estomac, 50 ppm: 10 &mej. b} Estamac, 23 pEme 10 &mej. ;
. c) Estomac, 50 pems 1 &% 3 @) Estomec, 50 pams 1 & 3
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DISCUSSICN ET CONCTUSIONS

Les valeurs trés élevées de DL50 (24 h) nous ont montré que le baryum et le ‘
titane n'avaient pas une trés grande toxicité. Nos résultats justifient -eux de
~ Bowen (1966) . . o ‘
Ies résultats de DLs cbtenus et les taux mortalité constatés au ’I‘ableau i,
nous. ont mntré que le baxymn était plus toxique que le tltane. En méme temp
G.locusta était plus sensibles que G. pulex. Dans nos expérxenoes faites avec les ;
autxes métaux toxiques (Zencirei, 1978*“29, 1980a, 198013} on a cmstaté Sgalement que ,
G. }ocusta était plus sensibles que G.pulex.
- A tprme 48 notre travail, une grande accumulatmn de baryum a été constatée
dans la cuticule mtérieure, l'estcmac et l‘hétmlylmhe des deux espéces et aussi une :
faible acmmlatlm dans les mscles. Pour le tii:ane une ammlatwn inportante
a été chservée dans la cuticule, 1! estomac . des deux espaces, légere aocumla—
tion dans le n'ésentérm antérxeu.r et une trace d’accmulatlm dans les yeux
. {Tableau II) - : ’ S 1
Une accumilation de baxyum a été déja siqnalée dans 1'int£stm et l’hémocyte :
de Cerastoderme edule {Peleycypodal par ‘Martoja et coll (1977); dans *epitel de
1 mtestm et dans le tube de malpigi de Formica polgctena (Insecta) par Jeantet et
coll (1974). D‘autxe part Martoja et coll (1977) ont trouvé une acmmalation de
titane dans 1'hémocyte et 1'intestin de Cerastodema edule, Nous n'avons ‘pas en
1'cccosion de camparer nos résultats n'ayant pas Pu trouver une étude qul a été
adéja faite sur 1" acctxmlaﬁim de baryum et de titane notamrent chez les Cmstacés.
Mais camme on pourrait cmstater en éxaminant plusieurs études que 1‘acc\mnlatim
de baryum et de titane se situe dans les différentes parties du systeme digestz.f .

' Mabillot (1955) a été déia indiqué que certaines parties &u systéme digestif
du G. pulex présentent nettgnent des dctivitids absorbantes, ‘par contre’ certa.mes
partios de méme syetéme ne préaentent: aucune activité absorbante. Les plus grandes
valeurs d'aceumlation ont été recontrées dans les parties qui présentent un carac-
tére absorbant. 11 est bien naturel qu'il ya une accumulation da métal une fois que
celui~ci soit assimilé, Comme Hr)mle'dlecka—Szyfter {1973) 1l'a dé]a mdlqué certaines
cellules de l‘hepatopancréas des Crustaces ont la possxblhté d‘acmmnler certains
métaux. : N

D'autre part, du point: de vue de 1' accwmlatmn de metaux on a_yeoontré une
aocmnulatim negllgeable de titane dans les yeux tandis qu *il'n' ‘ya aucune
d'acctmulatlm dans les yeux des sujets traités avec les autres métaux. - -

5i on étudie le Tableau II, on constatera que les valeurs d'accmulatzm des

~ métaux sont plus élevées dans les organes et les tisus de’ G.pulex que G.locusta.
les resultats nous justxflent 1’hypothése . d'Aniard (1%2‘6) (\{prmant la tmlclte
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Hwé@érmsmmtmntréqxelebaxymetleﬁtmn’émimtpastms
tmeiquespmrlesdamespeoesparcmtrelesvaleursdaocmulaumamt trés
‘Slevées. D'aprés Nassogne (1970) les anfmaux aqmtiques Mtgénémlmt capables
-de régulariser partiellatmt leuxs contenus 1mma;eurs En ce’ qui concetne les
féléamtsmmrég\ﬂsrisés, 1lpaxtyamirmvemlatimdanstmmes les oxganes,
jusqual‘apparitimdesphémmsdetmicité. . R

. Done, un métal trés tcn:iquepeutdéclmrassesvitemph@mde
micxtéquipeutmrlamdesquetsavecmxetrespetiteq.mtitﬁ

*

(24 saat) de_{;erieri; G.pulex- igin ~ 1,00 ;pn Ba, 200 ppn '1‘1 G. .Iacusta h;in;‘f’
S;pgnBa, BGWTlolarakm;lmmasmr e = - .
. Birikim &mmeleri 1cin, baryum 50, 25, 10. 1, 0‘1 mn'lik éozla:da titan '

umlan spektmfotmaetxesi ile tespit edilmistir - . L

Iocust'a mn 6. pulex'den daha hassas olduunt gﬁstemistir i

- Wmm@miﬂe mmwicmtmmy&@cbirbarmveuw
bixikimi, kaslarinda pek yiksek omaym ba;ym birikim.t gaalenruae s gok az. bh:
titan birikimz. Imllmmstur

m,a C. E‘aﬂe éxperimentale de la toudcité aigue de sels de cebalt, d'anti.moine,

quelques téléosuaens Pev Im:ern Océan. biéd., 43: 79—93, 19’1'6.

ma.,m 103-105, 1977 Ce TR EY :
m HJM. ’I‘raceekaments in bmchenustry Med@mc ?ress. Icndon 1966. S

~-Bu gahamda, ba:cyum (Baclz.ZH 0! ve titamn (T1c13} . pulex ve G locust:a L
&erine zehirli etki ve blrikim]:en imelatnistir Sl e IO
- Deneyde metallerin daniz suyu ve mm sxxhki cémltilex:i kullamlmstu. i

Deney senuglary her iki wzicmaebaxyumntitaaﬁmdam mmammnve V

wmmz, D, et REISH,D.J. Btilisation ae Crustaces péricarides rerins nsa» s
~ podes et Axrphipaies) dans Tes études de’ toxicologie Rev Intem..o:éan e

iae 150, 50, 25, lﬂ, 1, 0.1 m:m’lik mm wxlamnstu. M-ztal birikim degeriexxh =

’ destzmuwnetd'axgmtchezquelqmsmstacésetlmmlametchez s '
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LASER’ MICROPROBE MASS (LAMMA) AND INFRARED SPECTRAL ANALYSES OF THE:

THORIUM—RARE EARTHS MINERAL FROM -THE DEPOSITS OF EASTERN TURKEY

A~Freddy C.Adamsf, Sevim Akyﬁzf, Tan1l Akyﬁz**~and Johan K,De Waele+

ABSTRACT
The Ardigli (Sofular-Malatya) Th-REE deposit. is analyzed.
Quantltative chemical analysis and quant;tatlve laser microprobe mass.
and: lnfrared spectral analySLS are performed The analyses have shown
that the mineral is mainly brlthollte and contains bastnaslte ~and'
- thorite. An appre01able amount of thorium and rare earths (48 7 % ag
‘oxidés) are present in the mineral. )

" INTRODUCTION -

The Ardigli (Sofular-Malatya) Th-REE deposit 1s located approxi~
mately mld-way between the towns of Sivas and Malatya 1n eastern
ﬂTurkey The mlnerallzatlon cccurs as veins and is related to alkali
- syenite 1ntrusxon of the Uppermost Cretaceous age 161 Tbe mineral
contains appreciable amounts ofVTh and rare earths. Thus‘it would be
_ interesting to analyse this mlneral ccmparatxvely by several different
techniques. This paper describes quantitative (x—ray fluorescence,
optlcal emission and other methods of analytlcal chemistry) and
qualltatlve (laser mlcrcprobe mass and IR spectral} analyses of this
" mineral. : :

- EXPERIMENTAL . . .

Ardigly Th~REE deposit was obtained from Ard;gllf(Squlér—Ma'
latya). Quantitative énalyses'of,the mineral'wefe carried out on a
GE SPG-5 XRF spectrometer,'hsing'the Jarrell Ash éptical emiséion )
spectrograph, and using conventional methods of analytical methodclogy
Laser mlcroprobe mass analyses were performed by a LAMMA~500
1nstrument (Leybold-ﬂeraeus, Gmbﬂ, Rbln, FGR‘ This- technique makes
use of a hlgh-lntensity laser pulse to vaporlze and 19n1ze a small

.
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amount of the solid sample. The elemental and molecular ions produced
are then mass analyzed in a time-of—flight 'mass spectrometer. A
detailed description of the instrument can be found elsewhere 12]
+ IR spectra of mulls and disks ‘were . reeorded on a Pexkin-Elmer
621 spectromter which was calibrated using. polystyrene film and water
bands. . ' 7 ‘ s - ~ :

RESULTS A!iD DISCUSSION

) ‘rhe chemical analysis of the Ara;.gll mineral is given in Table o
1. The sample contains 48.7 % rare earths ~and- 4.7 % ThO, .- X~ray
" diffraction analysis of the sample. i.ndig:ated that it contained basna-— ‘
site {Ce, :coa)(cm F)} m addition to britholite }1, 6|. The XRD ,
o diagram taken from the original mineral was poor. pmbably due £0. a.
partial disruption of the crystal structure tcwards the mtamict stnte
by radioactivity within the. crys&:ai. A considera:ble sharpnenlng uf the
' powder lines was obtained by heatmg the sample for 1 hour at ‘900 °C-
. under a’ n;ttmgen atmosphere: brithclite bands. were then-cbserved:.
L ,cleatly §3 6|. We obiserved the vibratinnal bands of the- CO% group :Ln
,. the IR spectrum of - the Arcﬁ(;ll mme.ral -and chemical analysis of the -
. ,sanple yielded 6.85 percept coz. ‘These findings meqtrlvocally confirm
the presence of. bastnasite in the sample. ‘The analysis showes 4. 7
: petcent ‘l'hoz, pe:aumbly wing to Thorite lTh (5104){ ) _1 e
LANNA analgsis ’ s .
Figu::e ].(a*-f) illustrates typlcal examples of positive masa
e spectra, when six consecut:.ve Iaser shots of around 0:35 wi emergy are
: direct:ed at the same location of a single partxcle of A:;da.t;},; mineral.
Thus we could abtazn d:epth profile information by LM FRHE
At the first- shot, the mlecular ion peaks LaU and Ce{} at«
. m/e =155 and 156 mspectively ‘are. the only features cf the mass ;“:—
spectrmn (Fig. l—a) . These peaks 1ncrease signlficantly in intenslty
with the snbsequent Jlaser shots. At the second éhot, the Co paak
appears at m/e= 59. After the thlrd and fourth shots’ Ca P CaOH"' Y '
vo*, ‘1a*, ce®, nao*, ' ‘and ‘l‘ho _peaks are observed After the fifth
and sxxth laser. shots. the oontribution of it P nat ‘ A,l R Bi+ and K .
commq from the inner 1ayers of the sample . are noticed. . :
' Coo Al the elements detacted by LAHHA except Co; Bi and L1 are
also detected by chemical analysis (see Table 1) . The lack of
detectlon of Co, Bi ‘and. L1 by chemical analysis may be caused by a oo )
eterogeneous ﬁistn.bution of these elemnts among the indiv16ual )
cles of the minerall which results :ln a,iew total bt 1k concentra— .
i may exglain the failure of their dstec '
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TABLE 1. Chemical- composition of the Ardigli Th-REE deposit

R

OB ' - - oOthess | |
26.0 sm,0, L2 "co, - 6.85 - :
S16.1 . edo, 12 B0 1.7

12.2  Dy,0, 0.8 o l.0.

12.0 - PRy 0.5 U0 0.08

B
.

6.2 . 510 0.4 s . o8

€7 Ew0; 0.3 . BRI o Lo

2.2 - gro, 0.3 o R

2.1, 1 ExPy 0.2
2.0 . wpy . 0.2

0.5 Mg ' 0.2

0.1 . _ ™m0, . 0.1
0.1 ~ Bao  0.04
0.0 . Pb 0.02

0.07 . - _cu  0.0004

. XRF. : x—ray fluorescenae, Om : OPticag eaussmn specf:manetry, : . : .
Others ; * measured by absoz;ption on kOH and we.lghmq the mass’ &iffem aethod \
(orystal water ) measured by absoxpuou on magnesiun perdalorate and -
weighing the mass dlfference method. - - : , e

* measured by dzstzll'atzon'*colarmtrzc met:hod ' ! -

G T

§ measux‘ed by fluo.mmetuc method. e

# measured by 1od1metrw titration mt:had (aung Leco mser Fa
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‘Figure l.(a-f) Positive mass spedt;;:a of Ardigl:i mineral when six

consecutive laser shots are directed at the same
location of the. sample.
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Figure 2. (a-e) Negative mass speqtra;of'Ardlqli mineral when, five

consecutive laser shots are directed at the same.
location of the sample. '
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A Figure 2(a-e) gives negative mass spectra recorded under
similar conditions to positive mass spectra. In this case five

consecutive laser shots {ca. 0.35 uJ) are directed at the same

“location of the mineral to obtain depth profile information. On the

- Surface of the particles Pog . 810; "and Po; ions were observed. At

‘greater depths the contributions of Al0” and $i03 peaké‘are;obtained;

j IR spectrum

' The IR spectrum of the Ardqul mineral is given in Fig.s. and-

" the vibrational wavenumbers are tabulated in Table 2. In the IR

spectrum of the mineral there is a medium intense absorption of -
' w

.and a weak absor?tion at 1620cm 1.

molecular water at ca. 3400cm
) =1

‘The absorption in the region of 1450-1400&m is characteristic for ,
carbonates- |5, in this case owing to the Bastnasite !Ce.(COa)(Oﬂ F}}
content of the mineral. The sharp ban& ‘at 870cm -1 is assigned to
'deformation vibration of the- CO3 group- [ytco, ). .

Silicates show strong absorption in the region of 1000-110&cm
and 400-500cm "1 |4,5|. The. strong band observed‘at 1025¢m ! is -
ass:gned ‘to asymmetric stretching~vibrations of the Si-o bond 1n s&o
tetrahedrons. The 1K spectrum of the mineral,shows no absorption 2
" the range 600~800cm’ 1. which 1ndlcates the ‘absernce of, condensed
silicon oxygen tetrahedra, si-0-81 bonds }4[

Rare~éarth-oxidé bands” are observed in the region of 600~ ,
300cm which overlap. with the 0-8i-0 bending vihratlon i4| The La-0
_stretching vibration is observed as a strong band at s43cm 1
w(Ce=0) is observed as a broad band at ca. 400cm -in the IR spectrum
of pure La2 3 and Ceoz, respectively. These two xare earths are the :'V
;major elements in the sample studied We obsexved a weak band at -

" 602em” "1 and a number of bands between 573 -and 434cm t

~1

. We tentatively
‘assigned the band of 602cm “1ogo La-0 stxetchxng vibration and other
;bands between,573*§34cm;l to 5(8104) and rare-earth—oxide vibratlons.'f

62ET

Ard1911 (SOfular-Malatya) yoresznden al;nan Th—RHE mlnerall, ni-
cel olarak kimyasal yéntemlerle ve njtel olarak lasar mikroprob kntle‘
f ve Rirmizi-alty spektroskopilerl 1le ‘analizlendi.- Analiz sonuqlarlna

) qore mineral gognnlukla britolittir, bastnasit Ve thorltx .de iqermekﬂ

A tedlr. Mincralde dikkate defer mxktarda therynm ve nadir toprak ale— .
,‘fmentlerx ok51tleri (o a8. 7) bulunmaktadir § '

- .
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IR spectrum of Ardlqll mineral (KBr disk). In order tQ ebtain higher intensity at 600-400 cm ™~

region.v:he spectrum was recorded again with a thicker sample.‘-
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' TABLE 2. Vibrational wavenumbers of Ardigli mineral

wavenumbef o ) ' Assignment
[~ ca.3400 mbr ' : ~ VHYO :
1620w . )
1470
14208 8 va€os
1025 s .
965 w VaSily
870 com . - 37C03
820 ° vw R ; ’ f’vssio4
607 w vLa~0
573 © w - - e '
543 m : J .
492 s 63104' and vin-0
T 452 m : . .
434 m

v,8,y @ 1ndlcate valence stretghing, 1n plane angle bendlnq ‘and out .

~of plane bending vibrqtions respectively.

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

s,
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