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determinations on too4, t• ••, and urine by the 

thiasole yellO'lf method averaged 6, 4, and 6- higher reapect1velJ than 
those b7 a gravim.etrio method in h1 h magnesium waa precipitated rrom 
the calo1um-tree tiltrate a111agneetum a oniuna pho phate and 1 te4 
to magneeium pyrophosphate. Thie ditterence was not autt1o1en, 1 gJJeat 
to prevent compar11011 o� human balance data obtained b7 the two m.etho4a. 
The tact that th• ntodUied thiasole yellow method appear• reliable and 
1a rapid aeema to juat1t7 lta uae tn routine ana y•l• tor magnesium 
1n human balence exper! •n,a. 



1960 

Aooe 



A Thea!• 

••n'-' 

� O.aduate Couae ot 

ftl'I ot hM•e• .. 

Pa•tlal lltllellt 

r••nt t Deer•• 
.- z- r 1·•nee 

bJ 

ne AndNW• 

'1960 



ton.. 

n, 

AC 

au r abea to x r •• 

-ho e ld top h•r 

the p�eparat1on ot th.1 

er a •• annette 5 

!be . ,.z- olenow4,;u"'u1r.C1 

o,.ratto o -tb.e . t1on • 

• • 

appi-eo1 \ion 

• 

, the co•. 

8 t • 



GI 

• • • • • • • • • • • .. • • • 1 

• .. • • • • • • • • • • • 2 

• • • • • • .. • • • • • • • • 14 

• • • • .. • • • .. • • • ,. 

tt • • ·• • • • • • • • • • • • • " 

• .. • • • • • • • • • • • .. • 46 



1. ntlu•nc• 1 .ealo1 tto on 

ReoOYePJ t et .. • • 30 

2. on Inten• "' 0 ol ·t 

•• • • • • • • • • • )) 

,. &tt••' ot loter••1 on l ala ot 

• • • • • • • • • • • • • • • • l4 

4• Ool•rt• t • • 

s. &Pa• .. rto al • • 40 

6. Conten t 

h 1 •• •• Milled 

., • • • • • • • • • • • • • • 



I 

Beeaua• a r 14 on ot mag• 

ualwa teoal. I D�BDlllPBll 

b.UllaD tabolle balanoe -0
,...,.,..,._ .... ta vu ne-4ed 

tt on Lebora at the 

aaa17al• • 

to apply the thtaao-le yellow ---·-... 

b7 acd 11 t tor an•11at• 

••• aal 4S no 

aul , a _.ltlc•t .,..10,-cl 

•t too4 I ( ' •St,). 

labo•• t 

ttarao • ot 

t•oe• en4 us-ttMt. 

ah 

!be PII.PPO•• 01 tbe won rer,erted 

... , .... aotol'la 

tt•• �laaol• llow w���v• 

••ti ,1 

tia. • 1 

ltJ an eteblt 

••••• to ta 111,at• 

,.,, ..... 

thod de•elo,ed 

aue. Al• 

Ible re• 

1• 

vwtr in th1a 

• 

the l• 

or 4uantl\•\1v 

urine a 

. .,. 



� on Ult vaa ttr1t 

b 1917 he t.4 that. In an 

alkaline aolutl aluaa ton.a th• 7ellow o lv 

t tan ,.11ow 1tm11•• to• red 1 •• ao-

a r.d m.1ume nvr.l�.0��1.ae ta .tonaed that can be 

a*'1NJ4 1CU.&.Vl':".,l..UEG1tltiOall7 (nQC:lKY. • ,. The lnt•netty ot 

la Nlat.4 '° the e •ntntt ot 11aan••lum 

�••nt ( ·11, • ) � need to-i- Papl4, aocurate 

• a ,1 on ot 11Wll ••••nl ta• 

•• toa-e to 4eft1op thod.• thia lple. 

tbode ba n d•aortbecl tor tb4it t•n1 t ur 
neat 

tlulda. 

10 1 exv-aot • 

n • ew o the uae ot tbe aaoi. ye1lov 

thod t•rlld.natton S tebel1 (•Sia,) state• 

that tbe 

• I '-S'\J, ... :il,,11,H�r\l l 

1. The .... ool•• w1.•,·-*·"" ., ..... 

2. 

ul ·ona and 



• , .... s 

- lt. 

Ol'OptatU 

• bl• the 

ot tbe ool•• •dna:.:rI'"�Bll!ll'I!. tb tt. • 

J 

(• ) 47•• tor 

uae 111 ••P 

eo11 •• • 

2• dlaul.te,-te 

O!lllili-!9 n,..1!1t111,jl! 

• _.L - .. ., .-,�- ... ·ia-,.1 

or 

yell• o• 

sol• 

t ...... 

7•• atudl .. 

1 

WI. ::_;1t:;�;�t=••· alUI.U6� .. -� ...... lU, 

tea,. iND. fbe7 tat .. \ha 

alet at anr va 

W! tb t! J• 1 - t tM Pl"'CJUIDlr:108 

J•llw (ao4t 

1 (t 

to be 

one 

ma,meat 

• lor lak4t 

• eal• 

I '• 



At a lenl m-.,�ei e 1 a, ""' 

tffltlal.:um. 1-4 no • 

1•••1 

� t1 ... •• am.eh a1olw,a •• l 

60 ,1 ...... 

the lnt•Mt '1 ot 

ma, the Pl'•••n·•• •r 

�1tt .. the oolw. 

, an eYen level •ane•l . th• ••1· 

vv-. ... ,� ... ,, or the ool•• et ooaoenvatlon deONaaed the 

the ...... 1 lake. 

vOJtle••• ( l\bott, 'a-fl Ludwig and lobnaoa, 

'411 hi-ae, '•8J , eobreld•P le 1 )4) a«N• Iba\ 

tb• .... •lo• ot t lair• le ••• in the 

pre·eenoe ealetum ton, al the lon vben pre•ent 

1,7 t t .. lt doee ,...S\\oe • oo1o• e1hen141h In the analy1te 

ot ••11 • ·tr.eta br • ••o1• ,ellow metbod• the 1111• 

thlaeole low lake beo&ffll turbid � -pre••n.. ot • oal• 

ot oonoetn,t j •ze.•4 100 t11ee t macneatum 

(Mllchlaaa an4 •47). Thi Ml't•�•noe "•• overo._ 

bf ua• ot a .... ll•P ait,uot th• t• •olutloa. 

B•••uae et tba oon...-era7 over vbetbtr •• not oalel• 

1atert•r•4 ta 4• S.on � lu tq • tltaa 

yellow ·e (• ) reaulta ot 

one••• lne,ly on bOYln.e ae.-u. amt. 

lva O the 8 

ta1ned • CUl'Tea, ODft u, 

aolutlon1 vttb d4-4 oelot and one 

'hL��HD wl lo • 

ael"WI. lbeJ ob• 

,tandard -IM•l· 

ua 

adt 

•t•ndaNI aolu• 

tbla analr•l• 



on the ael'UII were •••• • , tu 1tanda� 

_. •• ult• VeN Ourff 4e Wf.tb t!on• oonta 

eletlu to •• tained wlth the lolw.1 f'He t11tralie 

read. a na the atandar4 ourve •4• v1 th aolutl·ona no, eon• 

tl>DH -4•·4 OD lb) •• ._ 

"41N N&d ·Jf,,-"'-"'"'IO 

t• neut.• ••n '-"1':lll ... , __ low••• n-1 ooDGluded tbat tu •ti , 

i ·pneent ln bcw1ae ••.um wae �alt• 

slbl• tr ••let va1 ••••• to lank• •• etandffda • 

( 

.. 11 ln blo OP urtne dtd not at• 

by. tt 

•Sl). RM<nal ot calol'Wfl ona tJt.om eolu• 

•� • 7ellov method vaa tmD•-•••17• but tbla 

le 

en4 3 ven removed prtor to the anal71�• (St.r . • and 

..... ��-.......... tiN, •So). n the an 17eta v•t.• (tudtd and John• 

• , • ) , acoura dete1'111na,.ton• were obtained even la ti. 

lt va• 1!ew_. 

oalol 

au1pena 

l lu.m or oalolwn aultat.1 

•• oollold 11-,, tbe ake tn 

ce acl1 11 vbtob wer. 

te4 tba;t ealo1 lD 

lltoo dtd not lnterteN 



6 

bu\ aeoUl'aoJ ••• lmn1t'o11reo 

vaa belfMr SoO perta ,-r alll 

tlulda ( 1, Pe•aon• and 

l11on ot 11apeet•, 

cor1oe:n1'1•st1on ot • 1o1wa 

n the anal71t• ot b-OflJ 

.'!""r,ual , '4?), ealolum eon• 

oentratlon• low S()O J.1£ pea- U 1 t•• d « not la.barteN 

wt th tii. lor r•• \ion .• 

llke ealt lvea no oolw ob.aap 

wit;h the 4,-a la alkallu aollltion but tu n•••no• ot 

1• lake 

1 J tarn, t J. lb • etteot can be 

pre11entri by the a4d1t on 

U'de anct untnovn.e la amount• autttot•nt to P••••• 11axllAWtl 

Snteuttt tt ot tti. eolor ot tM lake. 

The •tte ot •• la •i-• afflou, then that ot 

calotum •• al beo•u•• •• develop• a ooler wt•h 

th col• llow al 1 to that ot gnealum ancl U, 

ad�1t1 ""'"''R-,11avwlMtJM l'1Vt�l"t,t,h OJtide Uld bJ the &d41 t10D 

mll.lr&.nc;Lnaae ,o tb.e • • and unknovaa. PeeClb and 

) ...... tha wt _l _ on-eeovattona t 

1 ••......... d tbe intenatty the eolor 

0 th• des itJ wtt.b. amount• ot 

neat 1n 1t1e4 the eoler o · tbe magneelum 

lake. t been�• •• 

tad tbl • ( , t ,. ob 



T 

�,u1uz11•u� wae 4,. to ta ae\lon lo �·en 11u,.gan• .. la •• 

te..aoe •·•tba• then ,o an:, dtree t on the tab1ll'1 ot 

the ·••ane• · .. ,.. lake. !he7 • elt1)411'1un wb!c·h 

abew•• \bat lnlne '""-"'1
--·:��--·· 

tad O t fl&dmtt•'l'Un'l.4-tlW'A 

but ••• .,..,, •tt• t!ve in l>Nffftt 

vt,h the ,s�an pllow teat t• •ane• 

d 14 not l'>MY•n. 

abaea ot !18ftgata•••• 

man.ranee• tnt•rteJ'eao• 

th •aan!•• 

tff ,n -··· .... -·�,. tb.t nt .. teNmM ot manaa-•• QJ laYOlTe 

the tol'IU.t1on • the 1nhlb1'1on ot ... _."ftl"ll,aft)'llill..''I•'! 

oxtu elkal1De on. 

to '84 lonu >, lPOtl 

toUllll ln nall.Utal vatera 4oea 

t•n vl \h a apeo lo det.1'111 , on ot •pe• WI 

ln w•t••• Ta••• ( •�8) �_,_., •• that Iron ta ellt'>unt1 

belew 2.s 1ton 41d 1n ,.. vtth a 1• 

1S.aa.t 1• u t to• 111&peat t.n •• tnat •t eoo• 

centPat1ona 1nten•ttt•• tlMI oolor the ua-4,-. lake. 

«e alld lhe ta ( • 51) tbat tro d 4 ntePten wt th 

the tan yellow anal7•ta tor lw,a n lood and vine 

ettec •• 1 wllb eupt.r•on. 

Gil ( •4 ) and 1 !! !!• ( 'li.7) apee that the 

tlon t.be oo • 



ta etreot oocn.1ra b•oau•• 

8 

. -,. 

eonoen 

puta pe• 111.on dld no ntenere wllh tke eolcw o the 

lake (CH11aa, •l&,1). 

1 

tmlot10D Of \be WU
j
�1'1B�.'W 

••-••• te be a 
th•· •• 'l'i\P,l,it'!ll,Y,.. 

bu, the 1nterter • •1 " th dttteNtat tone. ••• 

m•Ji{n.91 •! •al..u••• ,ht• ett•ot be 

. , 

1.11•1�!\1 !!, I1ltf!Ph£!!!f 

Y•nl metboda haft b .. n 

ot the • tt• ta ot tel' 

fbeae • a tnelud• removal ot 

tO'I' ellad.nallon 

tobell, •'4). 

toner.om 101 

ts.on by PNOI 1 t1 1 \ton, or Npaa on •• 

aUPPl'·•••lon o� bet ecta 

pl•a .. J aa4 t11,a�;1u11rulta 

to tlon ot e<tlubl• ._. 

• ta b the use 

ta aae4 on the act bat nwrfennee 

rehtlTelr cone _ t abo•• 1pe•1 le ooneentratlone (fn-a•, 
• ). It tlaed ailOuata o � .,. .. sou• l>na are added to 

the t6a 1olutt. , the ethot 

ad end ear,••·• ( • 8) 



' 

101 \1c>n 4'01l apbat•, celol alualaum, anti lffl•:r;• -

ganee• lona at a leYel S •• •• •• at th• all• 

t aah • lutlon be anatr•••• tu •.tt•ot ot tbt•• 

tone , .... n, tn tba ••• tn.1 . cant. Pe•ob aad 

an ( 144) al•o toUftd that tha bee wa, ,o elt11in•te oal• 

otwa anti al tnte•t•r•BM vaa d4 tbeae lane to � 

at&mlarda and unlmown• aao,mta •utt otent io procl11M 

11Utaa tt1tnattf cat on ot tbe col•• t the HIIJIWII_..,.. 

lu•· 

Color 

S.••••1 tn••••t tor• ( llo, '411 ••I*• Ad Mao• 

In S..., ' SOI oea • SSJ � tohe11, 1 ) b••• obaerwed 

tba• •tan4 1 a ra ••ere••• lo the ta• 

t•n•S. ,, tlMI Peil eolo• ot tbl gneatma-41• lalc• and oo.n• 

slat.eat ••••U.nga oannot be teh.ell ( • Sit. )  be• 

lt•• .. tba th •  tact n1 t a  aa1octat•• vi� an "•«- ot 

th• ..... t 

ata•t• •• aoon •• the • toned bt eolu 

on oc wh.•tber or not the 4ye a pr•••n . Re r•••· 

"v.n11rol and • flOd•Nte oonc•ntrat on ot • 1 hf• 

aost •• coloi- tab lz•�•• The add tlon byctroa,lamlne 

:roobln1 • etteat. <1111 ( *fl.1 ) atakd,  to the 

OOD 

amall 

i 

un 

ha tbe a41 be oo1ar ••• • vbll a 

n,r.:n,r,i'�-vla11ine ... ,.., .t'II M  ... ,.""'Mllorlde ••• added. 



10 

,tone eolor 

neoe•••J!'J 

• ) .  n \hte 

.. ,. u ot tht aaa1Jate vtl 

.. 1 .. 

,affll•l that et tbe etandaad • 

!!f!teet!Y• Collotda 

be • 

._ unknown• vtll 

tlon uotl•• o•U •,  auoh a •tar , 

... ,. _tt , or polr,lrql 111••• the lor 

ltJ PMY4Nl aedt ta,loa ot tlM PN ltate ( •••on, 

• S) . 

hal been oon 

•• oo11oS.de 

ra1 •••r vhl 

• etudted, and. \blr• 

l •oat ,a,latae• 

to• 

elud• a :ta1:11ftn. 

s •7• lair• dlape 

• 

• fboae 

1 aloobol. 

lraobtel.ter and Serl•• ( •,-)  NP-WtH tba the •  ti on ot 

-- ..... , .• L..fl• •taNb OP extrtn PNY tat on 

the lU._ f,�,;HQ at. ..,. lalre • ,... and llah ( •a.. ) tound \hel 

the eoloJt ot the f!le11m,,a1.um lair• tnenaaed 

vaen a p teo •• ollold wae nor••• th• 

••n• t!Yl o tbe teat. - ltho1 tb.eJ telt that 

aol le etarob aa4 

atanh beoauae be -
11•4 ltJ •1• trocUalyata.  G&l'MI' ( • ) toun4 tba • 1 

atueh Ml 

three • 

•o ••n••• !n \wo or 

1• ....... ba 

, 



aattatao 

0011.otd. 

t waa • or 1t  

o n  N ( t ,O ) ' 

11 

!aed th• 41aper• 

1battt ••• 

than eoao a or t•rob • a prot.a 1ft 

1 al 

••• the 1•• 

the 

1 

by at l••• 1 

add l , 

( • 41 oone 14••414 

b•c•u•• l t •••••tu• , 

ta •· 

•olutS.on. 

1. aloohol baa the 

.1oh 1 • labl• 

toti.11 ( '  , .  to 

it  hU no t ••t on 

�2:e!!:1!2!! ...._ Ct>l�rltMtrte incl . .,..f �..._�.......,. Method• 

l•••• Toth •• ) oMpan4 the au1ta 

t by thfasoi. 

W . NW1 a ti-fa 

wa t, lao 

a n1rtHnnent be '.tilEWn 

ex and the 



12 

AO . ••1 tit o ••thcd C tcmella ' �t t•••• aad •· 

ntt re, ' 9) ) .  8 • and e f.r-e ( • SO )  t'ound that the 

r-eault• fJtOfft the taaol• fellow ••tbod Pan. d tJtot1l O•� 

_ tgtwr t,7 tba uaew!o tbod. Oood •·IN••••t be• 

tw .. n oolorl11e o •1• ot the -cn••luns eontent ot aoll 

and t 11 •• e.xv•ct1 and mevte anal71 • t.,7 • 

ct tatton ot ••sr-•l hfdl'oqqulnolate ha• be•• r•portled 

( G • lJ _ ett and ••, • ) • 

oela11t •cr•••nt ba• b .. o NJ>Orted bew••n reau11a 

Obtained by Utlo and er• rte al7al• t raapeatua 

ln na water ( a and lobaaon, • J hr••, •48 ) .  

Analrat• ot br a ool•l•trto • ,1tu 1•11• 

or oia,-.a yellow ve reaulta lowe.• tbau Ibo•• 

F••••, and ' n• -

tn the vt,1011 Laborat017 at the Unl••ttalt, ot 

Te ••••• an attempt wa• aade to app th• thleaole 7ellow 

trto method d•v• . .  _.. bJ Y and Glll ( • SJ.) lor 

tne ta ot t t aaue to the quantitet1•• •••1me,ton 

ofl tum tn . tood o at.tee ll•••ett la bUIIUl balanee 

tha to 

D.PCJC81Cl'UI� ••• uaed vt tb 

and .-produo1b111 vaa 

ld.oeral oont•nl va1 ·too blgb 

bJ . tbe proteotl•• eo�lot4. to b• ata 1-... 1 ..... � ... � 



13 

to ••duo• the 11tMral oon'tltnt, oelo1 wae remw-4 fl'o• the 

eo-,.n•• aolutton an4 a4cled to the blank• and atan4..-.a 

ln apno,at tel1 th* at1ount 1mQWD to n tbe alS.,auo, ot 

th• •PPh• When tb.S• t!IOdtttoa,ton was uaed, tvbt41'1 wee 

•11atnate4, but re covert•• wer• poor. th1• au.1�eted tha t  

tt. balance bew••n enhanoe..at and euppPeatlon ot th• 

ool•• or th• •·P••i lake bad been up•·•t b7 the ehaap 

1n the eMJ)eneatd .. ng solution .  R..tuo the conoentJ'e\1on ot 

copper and --�--•• in the oomp,4tn•at •ol tlon and 4•• 

creaeiag tbe concentrat!on ot 1.am1n• hfd•ooblortde 

•Pl'OY-•4 the noo • aA4 a ed1tlcatton auttable 

top tbe anal711e ot aeb aolutlona htGll to-ocl oompoa1tee . 

However. tht• rood.1tlc t1oa w•• not applicable to aab. aolu.• 

tton• ot .t•oal •• • •  rther work ta th!a laltol'alol'J 

preCuo..S an ada t on tbe •thod wbiob appeared aatt a-

taoto., top t!Mt anal1•1.a or toad. teoea, a:nd ur!M, Thia 

mod!t!o tton ha• atnce b•en uaed wcee1afttll7 tor routine 

aa&l:rat, ta th1a, labore • Tbe et• lla th4t ftte.4 

method •�• l>P•••nte4 tn the aect!on en\! tled • 



ooncened w r ,  auob •• tbe p.reaenc• ottwai, as.a• 

-..ala and oolo. 4eve t, wbleh tatlueae• -. 

uae ot tM lttetl thluole t.1o metb.od tor 

aul7el1 et a! t , t•••• end Villa • Alcn11uu•n 

the lbod h•·• been u•e4 to aul.r•• a _ 1•• oontalalac a 

wide ot I.um to oa.lottll'I r• to•, -,pe tlon 

w' • nee4-4 o the ran.p t oon• 

c•nt•a,1ou w ob 11aa oont,iolled b7 

,1 on. �etlm!qu.es rw the 

rate to be tn th.ft •tandaPt! 

aolu• 

n-v,-rr, .. ,,I,. , •lue nl• 

04 tff \IN S. m..11,�' "'• ••A' 

th• • ••1 lJ order abeo•ptlon ot 

otat\lN · t a fllW1l vei-e •••1 1ed . Tbe utn pat ,. ti. 

study deal\ w tit • co•P••l•on a .-. .. ina _ ona 

, ta!ned by ttle4 aole ,..11ew ooloi-1 _ tr1 metbo4 

w th tho•• Ob the •• ala b7 an •• liabed. 

• 

The uter ala analysed ln the par\ 

ttll• . 

•••n ppe 

oalol 

1 " ••h aolu\1 • ot t•••• n urtn. vhlob bad 

tb! 1 lab Peto., end an9lJ••• tor 

• 

lea w•N C 

c lot beo•uN-



• 

oonten 

tent wa1 iKn.<:>Wlit . 

n-,.. ... �·• <I(  O\l 1J to 4e 

11 . 

tnot co:i:1p.8]�J eon ot the Nhlt• 

ot t.b tbe a-lo .. thod ••re 

la 

14 bou. P••1o4 v pooled 

quota tr Ulta t• veH •eh•d 

oll•cte4 over a 

1200 .i. Tv• a11• 

utl PNJaffd 

to• ... -...... � ... , me • sS • 

urlJM o l were ana11 .. • 

ot .... 

Aeb 

tlou to.o4 and •••1 oorapoe t.1 v•i-• Dr11Di1rera 

u-

ava! 1ab1• oue • �• all• 

qUGt.• ot eaoh .. ••h IO tona weN ana ed to• 

n•• by � a o -�o<I. ti. 

10 OU ver• 4 luted and 1 VloaUJ• 

Aabl food and t•ee• • out l •te 

•• la the -.1,10• bel'ato., beeaua• t!Mt 1,.... 

tl • et tfa ••e&ub-H 1 auttt lllAF••t 

r>YJt-01'J1ho11Dt1�s.\e tep ao4uztate we waa net an!l•bl• 

4u cale ••wit•• o lo,.!me tiona weN • 

.... • a1b b .. auae ot the n.ed 1&11ke a 

lNo 

( 12 

at e 

o the reeulta o 

'"''-"''�,_ ,.., .... PN 

. ( 

• 

two tboda. 



16 

tn the 

, ,ce11en w th .e -llH w•t.r end o Ju,,.,,UJIC�U 

oon•t:.er11 tr 1&teta '.b:Ytt1,ocn11r>r-t 

••h 

Uhl••• 

T0l1llle tff • 

M tbo4 .  

ao 4l••olv• tba 

tlOft 111.e f t!lr.111,1"1tAn 

to a convent• 

!tf•9t !! "-a1t-sc.1otUll 11,to 

ta to d• th& l ,1 

,.. ... 

nee-I 

tn ot oelo 

• t ..... urtne la 

at be toft o, o l de •olu• 

ad4ff to ao-lutlona ot •ta eJ'd oontal p.g 

ua ,.. .11 • t the tollow el 

ratloe s 10.7, lt , and 11 10.  the" wen na111•4 

•• l the7 w••• unknoWD.8 tbe tblasole yellow 

lDl• wtd • next ,ton. 

Tb.e ad lna • and b pre• 

ucu.-. ... way. ""2'7 ot ... �.1""".,._ .. ,,,,. 

t 

al 



17 

7 •? JlS �,l�f�i:W.Jfl .il. tlLU& J)eJJ 2 , &11fl'110\ 

Jll, 1)0 ... , an.d 

1 J1 teeal 1 ,ton waa al _.._ ....... _ ... ... 
a44H. oelot 

added oalol 

color 4• .. tn��An 

t 

•• u,1. be lii' Q \A �  

,t 

lone eontal 

·-"" .... """"'' .......... 

tbtt po•11b1• .. 

a"1dJ the No...., w..a,�rcalUll tlo t••l aah I lu• 

tt.one ot ••let , �at9�v•l oonc•n'1'at1oa., 

1ulta 

����� ......... _..... ...... !! Analzt1f 

The IIH!w.n• .,,... aaoh yell 

•• 1.,.. Ul4 .... • laboNl'fh'f 

...... � .... lU11 r ..... arMl 

b•lw. 

, tba pneen, • • 

� 10..,,-stimmer1son nn��Wffll& 

• 1 waa uaetl tor .... 

to 

cur•• • 

1or 

d 

ven 

tn • lebea• 

le • 

..,.-, Ttu n ,i ,r-�, s,; t!on 

••• 

4etat.1 

• C 

'1 C, 

• u•etl 

tu • 

read 



... i. 

a 1 ,1 • 

1. 

2. 

• 

• 

• 

1 

t 

ot eaob. 

18 

•0010N4 

rea.-nt• wer• �R.I�fln lD Uatlt1 at 

and _,.,.._.,,,· �·- neecioo •• vos-lt 8 

lamtne ... .... ( /• ) 

i .  ,. 1 , .... 

Ca1o1ua oh.10P14e, (C  ) o.aeo 

•ultat., • 1  0, 370 

• lta • 

TOO 

o. 

.. �.,-60 

• G•a4e 71 

) .  1 

w••• wt Of WaN U•4 

llat•-• ....... , w th t on • ple 

tl diet • 1 luted ,o 

1 1 and • the ratw 

t • ol 1. 2, ) w•N 

r treah dat • 

• 1 ' • •  



• 

,. 

tollowa1 

• 

• 

• 

19 

• 

10 • 

1 

lf&8 Dr'�!H'llll '!"lfl!!Cl b 

d ••ol•1 1 JT anl�v,,�r.t, 9 ln 

\111e4 ve and auee 

C 

1 

... 

l()lla 

the aectS 

• npl 

tb.Od wee •• 

1 a1oobo1 wa i-• 10,rA<:1 

bolllta tore n••• 

• and atandaNJ• w•n 

1 eate with pe\tea 

ter a. le·••l• ot • • 

un1:no1,me wen wt let.a atur the 

11 

• 



• 

7.  Be 
,. 

• 

all 

..... 

1 

xe 

to 111. Bl 

IO 

... wei-• 1)NPUe4 

�n,fl'dii''i 4 •no., the bluka, •taml• 

kcl to lo•t• 

,�TA:>m:,er.•aa. w � oorlte on \M 

ta .  

., -·· , 

a!:xed eave 117 • and • atmd • le••' 

1 , .. . 

o. 

• 1-, ,-_., ........ 

t to 100 

a bUNt:te, 3 

to • oh 

t1• 

wt the 

1• ow waa added 

• e tely • 

2 111 -� 10 I 

.. 

• • 

• zero 

sole Uow v • prepared 

atoek ••lu• 

tb a 

. , 1 

wa • 

end. 

ot ,. 

rod 

•••1• 

• lire t on• tube 

WfJN au i\i�VY, Wl '11 • rJ1. [)9t1� 

!htt " ,1 ...... 

t ba•• 

.... 

• • r vaa 



ad 1n ell '1Jbe•• 

•• 

ln 

rate •• tti. mld • 

h'1,C1PC>.X.1 de • 

11 

t" a t! OV,AP. �lA I 1feJ'. J'UD 

vl \b eacab _ .. __ J .�,'{;.••'iii•! aultate 

tl 

th• 1�.atm.1•1·� 

tl'eot , 

anal 11 

HD \1 

• • 

tatt 

la 

ca 

anal • 

wa 

• 

1 

noo••JtJ v•• 

ma,�•• 

ot 

tbt ...... .,. .  • td • 

a two d11ut1on1. 

blM4 

aol t 

••17 to ada v th eaOh ••• 

tn. a1e4 t11n 

l ae �einn1natlona ••re • 

!! a1,,1, 
"1• .s. .. vs.e on ot a1u11 

toe, alo b7 l l• 

the aala tbll e 

l 1 •t• ) Caff • 

• tu • • 

a44e,d •• 0 the tent t 

• ... el 



re 

!he le1mr.i.�.r�l'!a 

at • .......... ,JC ..... , 

( • J? ) .  

••t w•r• r-a! uo1:rea. 

"'•'- waa •n ���·��a 

tb.e 

en-.a'4Hl nl vte aold and •• 

ancl •••Po••t u •• . • ,.,1.�q.,."'1:r .':'..10 wae 

te 1cme 

with o -

o eeld 

tvt oe • u..-11- f tbe 1 tl*fJ' VI 8 1"A·nn'tr•n 

ti re• u• the 

• noe 101 one 

Ult&Hl ,... '7• sQ'\1CJ;"l} 1. ,;nt • 

a were ueed, 

tbla IMP VA i 

..... 4 ?1 

n•·•••••., tn tbelr _ . .. ..... _ .. .... ... 

ln eon.een t.d 

1tere4 tbJt 

�·�..-.��&,te and dla• 

tll.1•• ••t•• aahl• . tllt.• na�, •. � 

an unaoratohed beak••• 

The t wee pnol 1 ta •• ... �@-��··•1 

th• t1 d1.a�nc•n'1Utn lr\w • ..,....-,\-a,1'111 

tbe af14ttl• et tllteN4 
'"'•r'1-....·1• 4 4e 1 tu aolutlon waa •t:.roinP!JL'Y alkal '° 

atand 

1 f'oo4 t•oa.1 •• w,a taruate ao .. 

I ad4e4 V S.th 'the d Utll hv.1r-t'r'tr1aa1n pbO• M \0 

ll"Oll Ind al11ad.mm pNaent ln aolut.lon. 

the tor , the preo !tat• "*• 

ttlt.N4 ·"""-1"1 11 • laln ttl ble ( ou• 

, .. 

' 

• 1 amt waab•d ,,.. _ _. ... 

:nv���i,x1.ae Ml • 



� 'DPIB C;Jl.Il;l. 

to ma1�•• •JUM' DY,1,o�jl'lOJIDtl& 

on. 

te ., 

allov.•4 

t w •• aaa,1m.e:o. 

• 

vo•tc l 

tu ·ru;rntl�a 

• 

tor 

2) 

· te va, 1 te4 

t 

vezte 

and 

,. 60 

t 

. .. ,.. 

• 

1 t f th4t ve \ Nmalnect on-

• • ool in th• tor •, 

11>1•• nr• pla•e4 4••• • to 

atae �, ... k vetgbe4. � *-'uunt llagMll 

� rupeetwa oaleulat.4 tbAt we 

• 

All graYl.. o anal7e• ••n 

wen Ptm ttr 

. ..it ... 

,,.� ...... ,. va• 4e·te Jrrm�Lne,a ., 8U va 

l 

••• 

• a 

H• 

av•11 !'  .• 1 ff:A  ve , ot 

, or ••sn•alwa lb• 

taaeou, u.a:.a.411,•.:r,• l •  

be recoYe 



ta lt 

oonat•-4 

oer• 

thlaaole 

1•llow L.1' .. c<!LcLIP.L� ,.11,_ u-,o teNlna 11 

• 

the 1,.1. ot 

llr.aH o lortmevle ot ua11•••, htePld• 

n•ttorus aPe ba .. d c aona w th •ol on• o, tmolfD con• 

t 

ot 1tandal'd 

neat-. PN,.Pa 

...... .. 

N1t b ltt, • tor th• preparatt 

ti • ta •• .. n al o•••· ot 

... s. 

l a  o 11cated bJ' 

ta1 1• too •• oatd.t aed 

to ,.  .. , UM ot 1tuid.,.. 1N ••· tM lable tor 

ron i. • .  •••ctl•• tal•· 

•• \be ... •u 

bJ' 1 - 1 

hPtba:n&ON , talla, 

tee pNtolpltate •• 

tibia 

r,nt•ffed tor \lff tn •tand• 

•• 

• 



an1tate MYes-al • • the anJtiy,csrc,ua 

,s 

.. 1 Jtntlt be 1hl 

oon 11•4 oondld.ona 

� ���w \1114ep � Al�R r�l 

on.1. I the , ... een\ e 

of 

' 

sbd!l01'l'nt1on ,wre 

8 \ pJl'Oblell lll W OlrtlrJILl'l ff 'If'! 

beet Drt:»a.e,am�e 

l•• r �� IY�'4.l::H , 

tmt w•l 

et.cDd&NI 101u• 

th• pa.rte ... 

1ult•'- "·" ••tab• 

l'Y�-�-n • .., •• rapt417 

• 

ti. ••tb.od tw 

vaa to tt.JMI \be 

ruo1bl•• Vh ob bad 

MWJ"<1w•t• vaa dried �•n l '4t4 

tM turnaoe a 

• 1oooe an4 1.,, 

to• 1 •• 

ml The 

t-r,,�,:n•.ft•n-ed. to en own 

A-��A� bl•• were triUlate.,.d 

a ••• ecato•• allowe4 \o 0001 to .. �.._."""""" 't 1emt,era"1Jle, •nd 

we • o de ne lt tb • method N.OV•d all 

ot the ..._.., ... "". "lo"� �, cruo bi.a •·•r• 

a 

we \ 

rellJIIIMIMi 

1 

ta 

• 

• 

• 

1••• • lo 

th• ,.. ...... . . 

• waa re 

t , tbtretv•, reoom1enc1eo 

rm.ace at 

f\ntna .. 

tu 

vatef'J \b8y W6N 

'l!'f V �1,, �., .,  Ob• 

•b• 



26 

The •••ond lea vaa ,o deY •• teohnl eh 

• ll JJ,oil,.. ........ W.i"�q ab.-,, of' 1a 

vet • 

at. 0.1 

�y�.�� �.�,,�� error. wo 

tM 

welgb per 

1ntroduee4 1t 

ua.v.1r, .. ag a 1 t8l 8\llta te at 

8"D' lD .. ,,. "'1"' "" f'A,,,� 1n.1.7 

. ... uaouat o 

tol'IIUle. 

ttble 

le . ••• «•t•• 

� • 

tn.n•t•i-Hd 

the d••l 

11 

1 .  )7 

• 

tM l"if f'i:il;)VJi 

and tn eruo 

u• 

• 

t ln 

1 ,  

t 

tba the ,t .. 

ti. 

btaln the ••• 

••1 

.., ... ..... t 

•• •• bed 1 al7. ltlonal 

tuit • ePUO ble.  tei-

•••11 a t • ,, .. 

that trat to ob• 

al • . 

cruo ble waa ca1oulate4 to be 

, 49•? • proo 4uPe vaa ._. 

the •• tv to det:el�'l.na 

tb.e "· ' 

and a Mall ot 

• •• 

• 

Ob 



wet t 

�,,,,,.. . .. � Q 'U1 .... �'.V coJ1te:nt o the alr 

1� 1:, u. -.... 11.1 .� thl• • ' 1 

needed te ob 

be caleula t.d 

that the 

de11..« ot 

em:o;u�J oal la OP 

a fL'U<)Ul'Jt� f 'h aD ext.Pa 8""""1·.,n .. '. 

abOuld 

••oun et ili'I.l,l!'a:3....rl• 

" the tt 

done 

8 :PrC)C9QW�tl t 

sttett 

•• NOVQll!...illU 

tran•t••n• 

1• 1 1• ne 

••11 

the a•cona, 

•• � ..... 11,-., • 14 be 

t•----.... ·- · -·-

b• 1,era.t ln 

c.o.11ce,n1:1,a ¥� .. -......... o.-er vblOb 

event 

•�- �· 4 .. ,1,... kJ:1oi.,n atnouinte ot o.l•l 

rr,1�.:rtt1n<iia waa e\u.dle4 

h1 

11 

• Ila t• and. allrn:1 ,� ·r. m 

•• 

• been 11ade --.. �-· 

•» •4-- · P �  oonoentra\1 n aah aolutt 

vtduala 

OP tbe 

� D� TIDlJHl 1 I b 

10lu oa• ot 

aeh ti. . 

th• ••l• .,.1,. 

t•••· 

t,. the aaount 

•1 DPf� CRLU v�._ . ...,_ .... �ll,JI· • 

eon to 

• 0� 

••• i. 

wt 



a t••al 0 0!11][)011 :1 

ratio en,co1�1�r,ea 

be 

• 

1 

bf · •• a ��"""iry,n,, 

17 .Ml t 111&11:n•• 

• 

the 

1 

18 

UIIU l 1 

• 1 116. 11-

"·· 

al'2n1P:'ft'lt 1' ... 

I Ill anal711a ! ... ., .. ,1-"·a, .. ·D.A 

10 Jl8 ot _ J...,._-.,.., 1!iii11 i •• • \l.._..�\ol!-·•l&.'W 1atlatao 

aolultoa 2 1111 ot thla ! lute eol adn •• et• 

•• 

1 

ba•• wa1 added. 

ol ton alone 

abo.,. t.t. •b 1l1J 

'° 

1,.  

oa .... ,. 

• 

an 

tbe 

t 

t tood 

• J.11 
1 oonc-.i 

tne w • 

1a 
�-1 .. y··· '"•a 'rl�iA, vaa 

cal• WI 

100 

cal -

o on•:,er11t1�a 

11 

ltldy, oth•� ••h ao ti 

tto1.rA'1rt11P·• at 11  ttt '7 ••• 

wen ude o e&PIT analr • • two 

tbt ter; dt lu ti on. the • 

••.-nt d lu one.  

.. ....  ",.u:s veH ol ar and re• 

• 

t 

( t  ) • 

di 

t a lu on a• 

be 

• 

• 

• tbil hi 

Nault• were 

a 

ltlrel• 



anal.J••• 

29 

atwt7, 1t wae neoea• r, to -..11•• ••Ple• 

vl • �f9''1,l.'lllli, u l raUo 

total ma,,n,j•l v • ap1�er·en·t11 

W&-it la 8 lao,1�11 

teoal aapha • 

• ..,1 •• ,, ... .. 

...,...,.,l"'�··'.9"•1 

a lw ln N  

, lt waa 

1•••1• ot 

tort 

araal7ae Nd tm'9 

U.V. �l.l.t:il D t . ( Ubl• 1 )  

• 1 •••• 

onc::�en ·trs tt 

••h oontenl 

In lfel'lr don. ta a labon 

n.al to ca . 1 

atu4J ha• bMn 

1& 161 tood, lt  

a!!lo�nn.1�1 •t oale 

. .  oonoentra ona 

alna 

•tan4a.NI . 

1,0.7, lt • 

t 

tol1ow• 1  ..... .11.." .!L"'-.:l.'CII . l t  • '° lt2J  te0tte,  1 ,  s 

ce ot tbe Nla •• 

tru�Ol)I Ol'l ...... 

the peroen ..... , .,,,,.,, Dlaf:tne:elua 

tl be.Y • at o ot 

lslO ad t•••l aol" ou ln wblcll 

•I• ated re • t • 1 ,1, and 1, 1,. 

abl• • reoo•••••• LtlGIUl�•1 tor \be 

oaletum •• -oa ta the tand.a.Nl •olut 

1 t 

equa o••• t 4• when no 

aent. t a  tbe ra• 

l ' 0 ta 

nerala, •••• alao exoell•nt 



30 

I C& 1 2 , .. 

It.and 
1 ,ion 

1 1,0. 101 98 100 

� 1 -- 98 

1 1, 10 10· 9T 100 

11. 1 1 100 -- 100 
• 

4 l t6  97 100 -- 9 
10., ltT 101 •• 100 

a 
18,T 11? 10 ...... 102 

.1 t l6 102 -- 102 



( 

••l•• vere 

ratio; 102 

) . r irii rr·•�n� ·mu��QGJ•1 

at ,._ 

... ,. . .. .  
�ata �·UlW ••re V�l�-..� ., •• • 

rana��Lg r.om 1sl6 

ao1uiton le •tteo ve pa-•v•n 

vttle flange. 

ltl'e•t !! !1• 
...... 1 W A�i.lf' .iltY"' liil obee-PTed, 

,uavlo tbod•,  that th• t•na1,, 

1• - ttea d• c••••• on 

)1 

l•lum ra oa. RNOY• 

0 •• • the t6 

• .. .. 

•• oe 

the 

teP�eNn .. o•er • 

0 , • J mrtoaaon. • 

•us 

) .  

n 

4enal na4 

the aad ••• a 

Beoau•• 1, •••-' 1&0N ec·o.1r1onn 

elude more- U-�••W••Y 

••• po 

alao. oal 

tl'.Mt &441 t1 

-............ _ u4 111 ,  • !CU 

1, to 

t•rad ,1ona than 

att•• 10 t••·  ...... 

dd 1un>.,1ei,1,�., u 

ttona wen obe 

conoenve one 

10 to •• 1 

• 

t 10, 20, anti 

aoclt 

N u1ta. 

col•r t 

th• b ........ o. .. , • 

or! waa 1et 

••• aft•• th• addl• 

••• tt the ' 

• 

' 

aero w . tbe b 



., • • 

oedve 

••rt•• . cotnD&tr aon• le pa-eaet.d table • 

,., .. 

JO 

�u.�w��.&�� teP rea4 

n.tle 

ta• 't'11\ll0llit e:1um1--a:9�e lab. 

ug ��aw� aon..11J the - � ,��··�� 

te 

to 

•• 

•• 

••• ,1 .. 

ten•t o.t 

tad 

20 

al.ff 

.. 

vat 1n 

t•• 

••• 1 •• • 11 
( t  ) • • •• vaa •••oc v!th an 

wbetblr ot bl l hydroal4• whi 

4J'• ••• pMaen . 

the ... 1,.1. 

t 

oauae the color 

. , 
end Maein,lN ( ' SO )  alH tel t 

rate ( table 2 )  • 

saw .. �•� d!ct no, 1.nterten 

v1\b the ual7ale t at leaet t.hff• �m:n,n atandar41 were .w,. 

w '4 .  ••• 1.. t · CCl,;.'llj,;,l' .. ,'l:;J. an4 1t •ffh .. • 1'f88 ...... 

the .... tt 

neat to 

I V th U.lnt 

to 

nwr•a1. 

ot 

( le ) ) * P9G0ff'7 

1• 

1•·• n some n• ••, 



2 

s�mm 
10 

10 .Jl 1 20 

10 
20 Jl at 20 

10 
30 JJ st 10 

le1u11011 . 

20 

10 
20 

10 
20 

oate bea. 

19 
T8 
TS 

lU 
141 

21 
21 
210 

:r 

ti 
l" 

Ml 

)3 



. L J 

0 .. 3 
·;l . ., 11 • 

11 . 

s. , 
eee fl IO '·l ,. 

1· 
oea 1.  ;x 1.  

10 .. 91 
1 - 20 9S 

8 9 91 

10 17 . 0  
1M 'l 20 11.1 

u 30 17. 



• 

1 • •  

...... #1 ) 

1aONaae tac tba tbtlfe 

b•w•en 10 an t•• 

1n4toatea  tba . te obtained , 

In le. 

• • are 

ln this 

reafltn,. ••d• on l 

•• Read 1 

eo 

•• 
ot 

.. ..... 

8 '6ft,IU,,l•W. G4,''""'- 'D ' ff .aL. -... , -. ,  .. ,u..c. ""' -

... .... , .. , OJt 6 a-,lea OU e 

With l4 OP 16 are 

' •• rather 1 

' 

ffD t .. 1JII .4 ... . � .... ,,.,...., 

tanoe1 (teoe• 

r•,_,,,,i-_1.1 .. •'t't' wt 

no o a1*at 

w!»n 

••• 

w-l th!• 

all 

.., .... 

al ter or .s.-

20 

analy1 • •  

the t1 on 

ttoal baa 
-

t· • tn 40 

tea atw• 

• • �n:J'.-A ft 

1cate wtth 

note•• 

hea the onal 

tton ot tbt 

1 ha • eaoa tbe al 

... at at ddl• 

an erl!'OJ' 



J6 

• W'l\11 r• .. n ' 

u.at 

ot • 

ttt. talol 

t 

al 

• 

t 

• 

•t 

'1,0l ot 

' 361· 

1 et al • •  - ...... 
0 

•• la b uae 

' lob 1• 

l 

an.S etr, ' ' l mt, 
t ' 1 •t al . , ....._ - • > .  

ta uined l• 

sr.&4•�• •• a naade 1 �,.. 

• 

•• 

ot ana y • 

• 

ca 

0 

1- I COl,J1"�l'l eon, al • 

, • •• •• 1 · ven 

the ·�.1,,J> .... l:,;...,. ... " ,AIU.O vlo tb. 

m&f�C81\JUU ptP 1 

utlon are pre• 
-



#1 
....... 

, 

b 

ti 

11.4 

. ), 

9. 
.2 

• 

6. 1 

.o 

.4 

• 

--

, . . 

Pootl 

. 1  102 

.o 1 

10. 

6. 
• 

2 96 
. 1  101 

9.2 98 
a., 

--

J1 

20. 20. 1  
1 • 

·-
I • J 24.0 

l • 

. 8  21 
22.0 

97 D·' 
99 2 . 8  

28.6 

.2  

. 2  
• 

ao. 1 • 
3 20.8 20.8 

ao. 

--
110:i 

• 
• 
• 



� 

1ta.i,,roa.uc 1 bt 11 tJ 

•••n "4.U l.;l ,.:ii,� 

•·t t 

ve 

-

t 

two 

tooct, 

oal lte 

vi 

• 

. �  

t••• • 

b 4 ) ,  aat1atao 

1nd1Y1d 1 

•• el 

an ••• tor to , Ott t••••· 

rail,:r;eia , trw tbA noat 

�tne. 

s to 

)8 

• 

•• 

10 ' 

fteooverle 

ea tbat the 

•1• ot 

aoi. fellow tmod 1• accurate 

tor uae 

NOOVerl • w • lu\1 

wl U tne ancl t• •,  N 

• • 

wto anal7ala ot 

' t•••• , 

.... 

ot 

table , eYen 

w • not • 

t "·· o� urine. 

••• the data o 4 the 

•• 1 11 

• 

• 1 1 

olo 

a 

C 

• 

•• tn 

ta,1 

cal 

• • 

th 

oe• 

• 



)9 
'l'he upealum oont•nt the , t•oal• and urine 

aaapl•• •• e a  ted quan ttatlYelJ bJ the gayt .. vto 

tho4 1 ebown table • the oaae ot food •nd t• •,  

two tb.Pee all• ta ot tbe ••h a tloa wer. an•l,..ed 

and the •• •·•l ta oaloul.a ot 1 

pep 100 t oompo•tw. tb vtne, or 

ot th• lte were analysed re•ult• ven 

ot t1aan•• r bour • Re •• t added aag-

nealu• are eluded ala ,o tattt ate be aeourae7 ••tatned. 

alon b7 thla u .. waa good •• oa'-4 b7 

the oloee gre..-nt oete aa.l..7ae1 ot tbe ,..,1. 

( ta le ; ) • Av•NP de•latlon ot lndl• 1 analys• tl'Otl 

the an w&a tor roo4, 1- tor tetWJa, .ad 2, tor urtae. 

ouraor, •• 1n41oat•d b7 •••••«- pep een\ •• OYel'J', ••• 

, t,om 92 to 10 The re a av••aaed 

about tu aatae the analyst• o t and t••••t  and 

100 Peapeot1ve1y. 'lh• eve.-ge receve17 tor 1arl1Mt ••• eome• 

whtat lower. but thia va1 probabl7 due to the ater poaa1• 

b 11'7 tor enor preaea, 4\utlng tba anal7ate 1 • la:a-p vol• 

uae ot 1 4 wa• • aJ>Orated to d.,_ •• 1n a atltoa •••P• 

41ah epatteP! vae a c I b 11,,. 

!be 1ulta obtain•• bJ the lortmetr • tbod and. 

the 1 tz.te mttthod are · . sed table 6 ,  pap 4,1.. 

Re 

neat 

t anal7at• ot too4, teoee, and urine 

th• c los-1 trlc veN oon• a U7 ht • 



Rep11oate Reoover, 
ot . A44e4 Magneetwa 

••• l 2 , .... 

Pood 

!I a• 100 e & R!.!°"EZ 

12 22.4 22.4 21.11, 22 94 ,, 

11., 21. 6  -- 11. , 102 

,. .... 

•• !!• 100 1! ! Re!!••EZ 
12 17.2 26. 0  27.6 r,.6 96 96 96 

IJ 2-.s . s  2s.o 24.1 102 100 101 

14 19.7 20 .2  20.2 20.0  101 104 10) 

u.-1ae 

!8 !!! !Al br ! 1!!!!!12 
11 106, 2 102.0 -- 1 92 -- 92 

. , 86.i., 82.8  as., 98 



laaple Dtttereno• 

1'ood 

!I .I!£ 190 I! 

,,. 12.11 14. 

., 21.,  22 0 2 

,.., ... 

!I e, 100 E 

#I r,.6 2e., 4 

) s a, .. 2 ' 

A 20.2  20. 2 

UPiM 

•. 2!£ JJt: � 

11 104. 1 108. 9 

8 6 93. 4  9 



ault• 

wttb t•••••  t.be vae 2 to � .. - i� • ,  and wlth Ul"lne. 

ta. •• 4 to 9 ... the d 

la ot urlne •• 

othoda ln tbis a,11d.7 , .. , no •.-e• 

fl1paobteld91' and serl•• ( ' )4. ) . 

terenoe be-.een the 

tatoad tb• two 

that. toun4 bJ 

re t tit.a, Naulta ob• 

a oolOPiiWl&Jlc thod ue ttan ,ellov 

tent ot urlne wt\h 

le7 ,.11ov 

••••• JC lov•r than na ue • 

pN edv. . Bo • o-,.Ptaona ot oolortut.te ar••l· 

\PS.e tboda ua too4. te••• , · or urln• were tound ! 

th• 11 rature, bat aevera1 o .  parf1ona ha•• been •ad• uet 

otbeP 111ate•t11e. Per , lte•ce• and tire ( • So )  

touad tbat anal1a.t• plant tta,u• bJ the thtasole yellow 

me�od gave naulta tro O to - ht tbet.1 tbt AC pav1-

tr1 o lbod . 
c:on,n AJr-1 eon ot tba deb bta1ne4 ln tbe .... 17ala ot 

ooapoa!tea 

,,. .. ,s.,, 

oolo•l• to 

ood, t•o••, and urln• tor es.um bJ ta. 

T•�•••• 11ocU 1oa,1on the thlaaole 1•llow 

thod and b7 the olcleP gravlrnev1c t.obniquee 

1ndloate4 tba t be llsl.ta o� expert ni.t ••ro_., •• •hovn 

by oo••l'J added upeal . ot the t:wo Mtbode v••• 

at lar ( le an4 table S) . •• , the o lorS. c 

\hod w•r-• oona 1ten ! P an tho•• tat , tb.e 



older • •, ala.. tlMa cU.t.ter no•• weN the 

••• tor all tbNt• t7"1 o lopoa1 tertal, 

balanu ata obt•lned bJ the o t abould be ent1N.lf 

comparable . In c••• vaa dltterenee 1n � •• ted 

magnealua con t t to·od, t••••,  or urine 1-utttclea'17 

gPeat to t te a real dltl•renee dieter, l•••l ot 

neal or SA tte 418\abo •• tn • c rtaon ot buaan t>alan•• 

data obtained by tbe two fl'JA "lr:nn,n . .  S1noe the Jt-iaon or 

au1, .. , b7 t.b• o ndloat•d that \he data ob• 

t-al d bJ tbe colOPt ti!tl ·metb.od ar• 1••• Nltable than 

tboae obtained 1n tbe IP• 

ra dl'7 the oolorl wt 

vanta.- t aotl! tt the a 

trio v ....... , ,.. v  -UN and atnoe the 

• he obY1oue ad• 

lj ... "'.,,.."''9•1 •ta olt 

and lrementa !n human•• th• •• 1 ot the m.o41tled 

th1aao1• yellow method to� t n• u1e • ara tltt•4 • 



re,oJtled 1n thta P• , •••eral tore 

att• 

Coodttlone tor preparing ooapl• 

n••1 a were atabllabed 

v• 4 �� � UIA �lai�i, 6 U . rap dl7 

lawr• .,  • �Q ... 111 • .-. ... _�t•� .. .  

• 

t!oatton or • 

the data 

t 

the 1ntluenc• 

�n7� 0�11 "n det•Jttaina, 

uanea1 a calclwa re oa ••• a tud1e4 

o ·  the peroenu Noove17 ot ug-

nealu• • 

to 102' 

a.rd aol ona 

S.cat that tbe 

• lol t on• beoame \UPb d altei- add Uon or 

dye •-•• when t le el ot calo1 aa 

• 

with • ma 

a V Oh 

luau 

durl tbe 

a 1 s, ts. 

• t. t rAZ}Ce Wal AU�- -� 

nor••••4 1 a 

t • 

•1• 

i-al 

the ae ot 



! 

aull•• all oi- greater 11ut'lona 

••sne• tum ooncen\N 

ma a1u• d not ohan 

the test aolutlon. 

o;oye17 ot 1ao1::iea 

t1ca1 1'7 read were taun a 

and pel'oent.aa- r·e• 

•PPNC when 

20,  and aln• 

tea a add t!on ot 41• and baa• analya� a od., 

t••l, ua-1ne 1 , ,  even t.1-r• v•• a ta41q ot 

tlMI lor ot 1 - .,. lan ln the blenka, a tandarda, 

UM! P••••a- ot tl•• 1 .. 1nt.r•al. 20 

tea ba• moat  et.tlel t onv•n1•n\ !A � 

trtt! on -... .,.  
pea '4t Olla tood, eoea, and UP1ne 

b7 the tbtaaola Jtllov method ver• 

bJ . O UP8 OVeYer, 

taten\17 bi tban 

no c••• wa the 

ar1 eon 

b:w,aan balane.e data obtaln.ed bJ the tboda. The rect 

that the ft.. aaole ,..11ow me a pear-, reliable 

and 1•  •• •••�• attt,- lte •• n •outlne •I•  

tor at muman balance etudlea. 



tlLJ 



•• 

nulela, 
neal 

321 

Droadott, 

CJ 
• • 

• 

D • 

1 A. a ot tae 
ldren. , • : r.J-.. �5-.. ..  tl on, 

• 

c .  

t 

-



.1th.Ott, 
ne•l 
, ...... 

tclc•l••n• 
lnatl ot 

• 

1 
bNJ 

!asol Jell.ow 
l extrac 

• I. Toth and A. Prince 
eatwa thla 1 llov �- ,r--,� 

• 

• 

Deter• 
t1 

ene•• .,tit 

• 
te1ta .  

•n•1c 1:o-nno·t:on1eu,t de teN1Da t! on 

Rbeln 
tlut•• •  

• • ttre 

• •  a t ,  n,2.80. 

n•.P"•v 8{ d•t•r• 
cu •• , 26t 1072. -

K1 1�rc1aet!matl ot 
V4.aV·IA6 • . ll!.1 379. 

ld lCP•eb ioal ao11 

t ti1•u•• oroehealeal 
aaol• yellow proeedure. Anal. 

Tara• • ,. ..... ,.,-.. tit 1 o d • t;A!!! rnn .. r:it& 
th bP1111 yellew. 



arwl 
•• 1, • • • 
..... ., . 

J1Slne t (>ft ot • 01 11 
t! ea� V aaole ,.. low. 


	A Thiazole Yellow Method for Magnesium Determination in Human Balance Studies
	Recommended Citation

	tmp.1470243777.pdf.tzCK3

