
D!-tenn;nation of Selenium in Biological Media

I. SCOPE

The mothod i. ,uitable for ,I>< d...,mination of totll ..I....ium in bioloVClI
tissue at level. of the order of 0.Q1.Q.03mIlikJ·

2. PRINCIPLE

The SImple is digested und., .trongly oudisi"/; ""ndllion. with nitric Ind
perchloric .cid•.• fluor......nt ,elenlUm C<)mIMx (n'phtl>o P.3<1 1·2... l<n.·
L3<1iazole) formod with 2.3<1ilminonlph'hllene. extracted into
oYc!Ohexlne, blck·urra,ted into 0, I M hYdro,hlori' Icid and oomp.ared
wirh ltand,rd ..Ienium ",Iurion!- lpe"ronuorlrnetrioilly.

3. REAGENTS

l'erohlori' lcid. n~; Hydf'xhlork lcid, ,on",n",'e<!; Nitric Idd.
c""centrlred-r«!i<tilled; Ammonium hydroxide <oIuti"", 7 M; Cyclol><nnc;
dehlin (d<>uhydronaphrhalene); Wt petroleum-boWng tallg<O lOO-I20'C,
EDTA <oIution---{l.04 M di.mmonium sah prepared from EDTA Ind
ammonium hydroxid<> ",lution; 2,3.Diamir.onaphthalene (DAN)_

r«ryl"llised from water in d,ff".. daylight wi'h alinle ""hum ,ulfi,e and
acti.,.ted charc,,"!.

DAN solu'ion-O.1% in 0.1 M hydrochlo'ic acid. prep.,ed lmm«!ia..ly
before use in yellow light, Di.",h.. O.OSS 2.3-diaminonaphthalene in SOml
0.1 I' hydrochloric acid. 1><., a' SO·C fo' 20 minut.... 0001 to 20'Co ulract
'wke with 10m! dekalin, centrifu~ (10.1).

Cresol Red Solution_O,on wi' in water.

Stand<1td S. solution_Di""I".. an .cculltely weiih<d amounr of ..I....;um
(So) in a mInimum amount of conotntrl,e<! nitric acid. ev.porate off the
excess nitne acid in ,he presence of a little perchloric acid and add. ,race of
hydrochloric acid to gi.e • solution containing 0.1 I' acid. Oilu" ro 0,1
mitTOgl~m Sl ptr ml ...itb 0.1 N h;'drocWoric or perchloric add.

'"



4. APPARATUS

Fil'''r fluonm'",; dig""i"" ,ubo~ 2.5 x ,O<:m, fmro ...·ith IScm ilir
cond,n..",: ,,'Ip"rotor_manifold conn.cud 10 cenlrifugal PUmp.
conn.c,ed 10 dig...ion tubo, imm<r:sed in a walor blth; stpl""Ory
funn,l, lOOm1; centrifug•.

S, PROCEDURE

Digest ca. 1.0 .ram of ..mpl. wilh 5ml nillic acid. addi"3 mor< nitric ocid
th"n 2ml p'tChloric acid ...-t.. n ,110 ini'iol vigorol'$ r.oction ""m•. R.flux.
fum< and boil strongly fo' 15 minut'" bofol< cooling. Add 2ml wottr,
.""porat•. add 2ml hYdrochloric acid. h... in boiling w",or bllh for 5
minut... rinst in'<rnaUy with 4rnl wlUr. <;001.

To each tube (including blanks ltld ,,"ndlrd.) odd 2ml EDTA solution.
on" drop of c,"",1 red ",Iu,ion Ind adju.. '0 pH 1.0 with 7 M ammoniwn
hydro.<ide ",lution (or dilute p'rohlo'ic lcid ",Iution). Dilute to SOmI wi,h
OJ M hydrochloric Icid, Idd Sml DAN solution. stopper, shlk. Ind 1.1.... in
I w""r both .. 50"C in lhe d.,~ for 20 minu,... Cool in I Wl'er b.th "' rOOm
lempe""u" in diff",e daylight, run into a 100m! ..potatory funnel
c""tlining IOmI cycloh.xane, shih for on' minule, drscard rho "'Iueou,
phu<. btra" rh" cydoh,xan" phu< rwic" wirh 2Sml 0.1 M h~drochloric

Kid, separate Ind centrifuge (2,OOOtpm for 2 minut".) in polypropyl"u"
centrifuge tub... m...ure fluoresc.nce (6.2).

No,.o: Oxyg.n n.s~ comb""ion mlY also be used (6,2).
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