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IUTRODUCT TOK

The soneentrstion of sscorbic seld in 208t plont and snimel
tissues ie 6 low thet, a8 in the ouse of meny blologisel substenses,
ite rrueticel deiominstion by mosns other then isolation is NBCOREHTYs

ime of the most outstending properties of sseorbie seid is its
strong reduaing power, end the prineiples of most of the ehemissl
mothods for its doterminabion aro bagsd on this property.

Of the ohemicsl methods, those inwolving the moduction of the
Gye, £,0~dishilorophencl indoshenol sre most numerons. '

Patm presentod by Gibbe, Oohen, end Osnmon b fn 1928, on the
dighiore indophencls showed that thoy could be used in the doterainste
ian of the stete of czidetion end reduetion of bioluglonl systems within
phyelologicel hydrogen ion @me-ﬁtmﬁm rungoe. Those workers showad
that the dlshloro smbetitution profusts of rhenol lundophencl retein
thelr brillient blme color in mildly seid eolusions thet in the sl
o thay ave gquite ahuh, end thet thoy are ensily Drepered snd pupr~
ified,

Thia work slso shoeed thet the mecourement of l'” of thess indo-
phenole st different pH lovels is poswible botween pii B sné pli 11, ‘
Proeinite tion oceurs bolow pil B and negetive arifts ocoour sbove 3l 1le
They found that of the produets studled, LyG~dioiloronhonol indoshensal
shors the lesed drift, The ewuntion relsting electrode potential o

hydrogon ion sonoentrstion, at 30 Qﬁ.. wes found to bes

F=Eo—0.03006 qu{g—%ﬂ—0.0BOOG log [Ky Kp M1+ K.,

7+ 1477 *] ~0.03006 10q [KO+ 117



By, is the obseyved potemtiel. K, l¢ the potentisl when H e 1 end the
matio '[_ 2 ls 8, io the eomcentmution of the Botul Peductent. ey 10
the mumutmn of the totel oxidents K, is the seid dlesccintion
songtent of the axidusnt, I' is the yoid dlesoelstion constent of the
seduetont, K, 1o the disevelation constent of the phenolis group crested
by reduotions

finge this work wee done thess subsisnces have often bewn uped in biole
oglenl oxidetlonereluction studiese

T11luens, Hireoh and Birsch ° showed thet reversibdle dyes of high
oxidet ion potential {indophencls) can be used for the determinmetim of
eseorbio seld in seld solution If the titmetion le enrried out replidly
since the rete of reozidetion of these dyes im guite slowm,

e mothod teed by Harrls and Fey ® wes ae Toliosat 4 0.0L moler
solution of £,degiohlorophencl indophenol wse brought 0 pi 2.5 with
ecotie nold mtim %o uses The dye mup xnm.n.y run into & known
volume of the eolution %o be saslyzed mtzl it wne no longey reduseds
later these woriers reversed the procelure snd ¢ messured volume of stends
erdined indlostor wes titreted with the unknoen solution.s This progedure
"8 reported o glﬁ ns titration veluse when tasted sgpinetl other msturs
ally eoourring redueing egeots including pyrogellol, ostechol, tennie woid,
quinol, redused glutethione sad fresh sud bofled solutiom of giuesee,
fructose epd sucrose,

RBosmey end Wing ‘ used esmenticlly the seme method for sscordbie
a0id sosey 88 thet used dy Tillmens, Hireeh end Hiveok © end Hurris snd
ey ®s They sobetituted 8% trishlomeetio seid for glecisl seotie metd

in determimetions on plant end onimel ticoues end tityated the nold



solution with the dyes They found, however, thet other pubstsnoes includ~
ing stromg sold, glutethions, eysteime, pyrogsllol, hested slheline
suoress and glucose solutions end glueic soid cence fuding of the dye,
m seoorbio n0lid sots much fasters These workers advised thed the
titrations be completed within one minute in order to minimime the redueing
effeet of substances otler then aceorvle colds

Emmerie and ven Eolelen . preoipitated interfering tredusing subsie
ancos with merourie ecetate before titmtion of veecruic seid solutions
with £,6-dickloropbencl intoshemol. Thie progedure requires lsrpe eauples
and 1 lengthys. The 4ye solution must h gosuretely standardised ne in
the other mothods reforred to choves

Mindlin and Butier ¥ doveloped o plesme sszordie noid method utilising
the photoeleetric colorimeter. The smount of ssoorbiec seld in pleams
wns apssured by obhsorving the Gecresee in concontration of oxidized indo-

 phenol {Teding of the color).

i ssall soount of moaaiﬁs oyaniés wes ndded (o the oollisation
tube for the preservetionm of the blood sseordis sald provicus 1o prepare
stion of ¢ha filtrata.

Blood filsretse woere prepered by preaipitetion with meta phosphorie

soid end wore buffersd to pil 4410 with sodlun seetsts before the eddition

Of the 4ye.

Thece workere roportod the following sdventsgee of the mothod over
the titrstion procedures:

1l Zliminetion of subjective peeding of tho end polnt.

#e [Diimimetion of stenderdized indoshenol solution.

% Fliminstion of orror throuch better o8 conirol by use of &



buffors

4 Hliminetion of oxidetisa of blood aseorbie woid pralininery to ite
deterninetion through the see of potessiun eyenido.

Fumnor und bt 7 developed o method for the dsterminetion of plesws
scoorbie wedd in shich Lhey used filtredtes econlsining R¥ wote phosphoris
sold snd $iSrated them with 2,8-tiohlorophencl indophenols Thoy cleimed
that filtretes of ploans contelaing 24 mete phoovhorie ecid muy be kept
4 hours in the ice box withous loss of the vitemin. They, in laster
work ', fuvelideted the uee Of poteceium gyenlde se sdvopeted by Mindlin
end Fatler O steting thet filtwetes sontaining it give high weluas,

Dessey ’ desarided & nsdifiction of the phiotosisetrie mothod as
used by Windlin end Butler ®, Feo used 5% mete pheoshorie seid extracts
of plant and snimsl tissues whish were buffored to pil 3,0=0.7 with a
eitrate buffor. ¥e oleminoé dotormiunstion of both roduced sscorvie seid
end dehydro ssoorbie seld through the uee of nau. Beseoy's mothod glime
ingtes the neosseity of ebeolutely elesy end eoloriess filtrates Shrough
edjustment of the oolorimeter with blank tubess Deossey recommands thet
solorimeter resdings on the sslutioms be mede within Liftesn seconds after
edding the dye. \ v

BuSateah 1 found thet omidized 2,6-dichloroshemcl indophencl en
be jusntitetively extrected from aseié sciution with xylene, ead doveloped
¢ rapld method for the deterainsiion of ne@orhie seld besed om tWiis ‘tuct.
The method doos not require epeeisl cere in the prepsretion of filtretes
and requires only one rhotoslactrie rending. The dye i1s pernmitted to
react with the see0rdie wold for only » ehort time ond ls then tsken wp

in zylene where it is not sete’ wpom by interfoping reducing sudbstences,



The xylene solution of unredused dye ie then resd in the photometur.

stots M also publiched s sethod employing he use of xylene for
extrpetion of the dye, Filtrautes of blood pleana oombeining 3£ mets
phosphorie seid ere brought ¢ pif 4 with sodine hydroxide and buffered by
» phogrheto-gitrate buffer t0 provent foding of the dye and yet allow
oxidstion of sseordie solds The soluticn i pemsitted to remein in contest
with the dye for 1B $0 3¢ ceconds, axtrsoted inte xylene by sheking, cent=
rifuged end the xylene layor reed colorimetriselly.

The work reported in this thesis la eoncorned with the development
of & simole genoral uthné for the doteminetion of ssuordic sojd, utilizing
the eolubility of omidised f,6~dichiorophenol indophonol in myiemes Thise
problem wes suggested by the work of Dtoks 1L ceoforred 2o sboves The
method deweloped by the writer yepresonts s dofiniie irprovesment over thet
of stotz. “"hile stote L addos tie indophenol %o t}'m eointion to be
tosted, followed by oxtraetion of unredused 4ys «lth xylene and golopimetrio
reading, the method reported here utilizes e solution of dye in aylene whieh
is sheken éireotly with the solution t0 he snmlymed sad then the unrefuced
dye remsining in $he aylene leyer ie estimetud in the photoslestrie solore
inetors

rroblems arising in concegtion with the development of the method
rores

1. Ooterminetion of the stebility of the 2,8-dighlororhencl indophenol
in xylone.

£, Tretemminetion of the geperity of the xylene ssliuiion of the dye to
oxidize sseorbie soid wben sheken with squeous eolutions of the seid, snd

optimum oonditions for the resation.



s Detomminetion of the effest of wecusing substsnces other then
seoorble sedd upon xylene solutions of 8,6~dichlorophencl indophonol.
4e Jeterminetion of the applicedlility of the method 40 various

binlogieanl solutionae



MOTBODS OF DATEDMINTNG ADCOHBIC 20In IN AGURCUS o0LUTIONS I Ui

OF & XYLENE gOIUTION OF 840-0EELOROIEINGL THDOIBENCL,

PR )

Kettecumernon Fhotosleatrie Colorlueters Frinsiple o

T™e Flott~tummereon photoslectrie colovimeter ¢onteing two "estom
elesctronio photoslectric colla.

The Teston olsotronic photoelectric esll eonsiste of s thin metal
diec on which there s & i’ih of 1ight pengitive materiglse This fome
the positive teaminels & motael oollestor ring in contsot with the light
gsensitive surfece forme the nbgeiive terninele

Hoth cells ere setiveted by o fosusod boss of light from » 100
Tatt lamp, end this light 4s ordinerily passed thiough eertsin colop
filters in ordey to obisin the weve leagihs most setislsotory for the
solution to bhe exsmined. Sines o single light soures sotivptes both
celin, varistions in ourrent stvength end light intensity 80 not affect
tha recdingse |

The tost tube aontsining the solution to de oxemined is plscad In
the poth of lighs striking vne eell, tewmed the workiag oslls Only light
which hes passed through the solution in the test tube atrikes the surfuce

of the »ovking cell end the voltage developed by this cell and the purrent

is the eireuit bemuss o messure of the light sbeorbing pomer of the
colution.

The second sell, the reforense eoll, is cmiinmuy setiveted by
the peme sourcs of light ss the working eells Its purpose fa2 to fumish
# source of potentiel snd current egplost whioh chenges in the potentinl



snd current outvut of the workisms ooll are messured.

polor measurerente sre made by mesne of ¢ logarithude sesle ptteched
10 ¢ potentiometor,

The potentiel and cuvrent ontput of the working cell are directly
proportional to the optiosl demelty of the solutlon,

4 gemerel expression of Bewr's lpw la, “The almorption of momo~
chromptic light bW o ﬁlﬁtim ie proportional to the thiokness of the
layer treversed pud to the molesulsr eoncentystion of the light sbsorb~
ing moleoules in the leyor®s 4As conmonly sppliedl to coloved solutions
involved in omi-nn'r solorimetrie chemicsl enslysis the lsw ie epprame
imatoly steted: “The etmeentretion of eolorad substsncs In solution is
éireatly propogtionsl to She golor consontruiion (opticsl densityle The
uao of eolor Tiltere feoilitetos eolorinetric ecuslysis by limiting the
wove lsngthe ueed sné ecusing the light shsorbed $o follow Beer's law

more slosely over s wider renge.

EQOENS

1s 0.03 N HOle '
2« Xylone, O« Py
Bs Getursted solution of rosin in kerosens.
An ozg08s of powdsred roesin is sllowed to etend in kercsens for
sevorel dayes The solution s then filtored.
4o 8,8«dichlorophencl indorhenol in xylenos
Os1 grenm £,6=dishlorophanol indovhenol fe axtrected with two
26 oce portions of bolling woter, filtered, snd ¢lluted to 200 ece Then
sool the solution 1s scldifisd until red with 0,08 N HOL, 200 cos of
ayiens eie edled, snd the mixture is sbeken, The indophenol zylene sole



ution o weshed by ghaking sith zeversl 200 ses portions of Q.08 & HOL.
Gereful weehing provenis fading of $he dye by the celd sresent in the
polutions to be snslyseds The xylene lsyer ls ssparsied snd pleced in »
elane dry flesks The solution is ipied by sheking with sohyéprous sodium
siphsto.

This solution gsmereliy glves a readiag of sbout 950 in the a'-nle:--
imoters It ip diluted with zylene until 1% reeds 150y IT the dilubion
iz earried too far the proper amount of the more congestinted sclution is
sdded, Sonn of the consentreted solutiom should be resorved for this
PRATROGE

After eseh snslysis tho xylene édye and suecus solutions ers mm
into g bottles Them considersbls volume han etcumuleted the mixture is
trested ss follows: The xylens s seperntod frau the agwetus lsyer,
washed severel times with 0,03 N. EQLl, shsben with enhydrous scdium sul~
phute end brought %o stendnrd meading by the sdiition of e concentrated
solution of indophenol in xrylenes

Hixtures containing stennous shloride sould aot de sdequately pure
ified by this prooedures The drye eoluiions recovered in suth cwses sere
aiveys fTeded Ly sheking »ith 0,03 ¥ HOL slone.

MTHOp
1. Progedure for solutioms not conteining prewin.
| 1 eos of pooorblo eoid solution euateining not more thenm 0,08
ngnae i3 pipotted foto ¢ 75 oos 8" x 1*® teat tube, 10 ne, of 0,03 N HCL
gre pdded, Tolluwed by the eddition of 10 eas of the ladophsnol xylone
solution reading 180, or sny other stonderdived wylues The test tude ia
fitted with » rubbar etopper end the mixture is shsken for 15 scconds



(50=60 ninety degreec srm gweep exeursions), poured into s BO og. contrie
fuge tube snd eentrifuged for U mimutos ot 700 RePsle 8 oo, or move of
the indophenol xylene layey sre then poured into s colorimeter tube snd
reed after the nhwaalntna' aolorineter hes boen seroed to xylens.

The sbove progedure is umaiicabu to the determinstion of sesorbdie
said in desply ecolored fruit julees, (dlaekberry, buckleberrv), eftrus
fmit Julees, blood filtrates, urine, sud other equeons ualatimm wog
emmteining protaine | q

s Progecure for protein comteining solutions.

1 sos of the solution to be tested soutaining vot move then
0408 mgmns secorble seld ic pipetted 1nto o 75 e 8" x 17 test tude.
- 10 ot Of 0405 ¥ KHCL are alced followed by the gm-uliw uﬂﬂ.i‘uu of
1 sae of the koroseme~rosin mixzture snd 10 en, of the xylene dye solutice
rending 168, The tout tube fs fitted with o rubdbar stoppor end the tubde
is shoken for 15 seecnds (50-00 ninety degree srm sweep exeursiomas),
making cortaln that the first fow exdursions sye especially violent end
sweepinge This prevents the forastion of e poruanent emlaion, The .
solution is poured into e 50 cen contrifuge tubs, centrifuged for 5 nine
utes at 900 RSP The zylome layer is reed in the photoslestris colore
1mstors |

The sbove prooedurs hes been found spplicedle to the dotorminstion
of seearbio aold in blood serum end plosmes It is undoubtedly slso spplice
eble t¢ other biologieal solutions whieh condsin protelim.

The Tollowing surve iz valid whon the keyocenseroein mixture ie used,
if the goncentretion of dye in xyleno fe inoressed suffislently £0 exsotly

sonpensate for the diluntion effeat of the kerosene~rosin solustion., The



ssturcted ksroseno-rosin soluticn esployed in this wark necesniteted &
dye solution resding 168 in the solorimeter. 1 ce.of ksrosene solution

eddod %0 10 oo. of this 4ye solution glvee & Tusding of 150



TABLE II

Table for ealoculating the concentration curve of ascorbie ascid
when 1 e¢e. containing not more than 0.08 mgus. of escorble scid, is

diluted t0 1l ec. and shaken with 10 e, of indophenol xylene solution.

mgms . % v Hel xylene=dye solorimeter
gseorbie acld solu. 0.03 B CCe reading
8ce ees
0 (blaﬁk) 11 10 150
1 (0,01 mgm, ) 10 10 | 140
2 (0,02 mgms. ) ) 10 142
3 {0,035 mgns.) 8 10 i38
¢ (0,04 mgms.) 7 10 154
8 {0.056 mgms.) & 10 130

8 {0.08 mgns. ) 5 i0 128
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PRELIMIMARY INVAETIGATIONS

UPON WHICH THE METHODS WEIE BASED

DITERINATION OF Wik g BILITY OF &,6~LICHLOROTELNOL INDOPHENOL

fo sl g

IN XYLENE,
Bukessch 'O found thst 3,6-@lehlorophenol indorhenol een be exbrected
into xylens from scid solutione gnd él%hangh the methods of Pukstsch 0
and Stots i employ the sxtrgetion of the dye fram solutions of guite
high aeidity, pH 4, the hydrogen ion renges of solutions wiiech will permit

the extraction of the dye pre not indlesteds

from gguesus solutiong conetitutes the Tirst pert of the vroblem,
A aesériptiaa of the golor chenges of 2,8~dichlorothenol indo~
phenol mey be edventegecusly given gt this point in the diseussion.
l. teld-bsse indiestor chengs.
The baesie color of the oxidized dye iz blue, while the geid
golor iz red.
Cl Cl
B0- < >-N=<=0+HA=HOC D-N =D =0 +DA
Cl |
salt {blus) acld {red)
2« Uxidetion~reduction change.
The egolor of the oxidized Torm of the dye (red or blue) dls-

sprears ae the dye is reduced,

Cl 2 s Cl
DO N> =05t ~BOCD - -0H
- Ct  H

selt {hlue) reduced sslb
{eolorleas)



is

Cl Cl
—_ . oxydiziny
" HO—N:C—>—O+ aqzntq —> HO~ @ \\‘\"@ OH
geid {(ved) reducad soid
{eolorlens)
The equetion for the oxldetion of aseorbis oid by the acid fora
of 2,0=dichlorophonol indeshonol e ss followes C//O
O‘©N©O < HOO] {>-0OH O:CO
H -+ o 0= L = e S ]
HO-¢ & 0=C
sotd (meq) M- Q sodused soid H-C
HO- C H {solorless)\0- C -H

20H H,0H
In solutions above pl ﬁ the dye is in the sslit fom ond m eolur

of the solusiom iz bine. is the i &rops below 6 the sclor mapidly ohanoss
to red ond the B  ion vepleses the besie fom.

It was found thet i1f ¢ solution of dye st oy above pi & ip sheken
with wﬂ.&m'u@. abaorption inito the xylene tskon plass, but 4f seid ie
groduslly sdded until the oxidimed dye 1s 1 the aetd form 1t ces be
quentitatively extrected into the xylome: The elowvetion of the P %o
ﬁ. or shove by the sddition of base immedigtely esuses the indophencl to
paes iudo the squeous layors Thovefors, gay sscorbie seld evlutiom %0
bo goeayed by ¢ xylone extraction wethod must have ¢ pii delow G,

After ostadlishing the condiitions for the extmatlon of 5,6-d1~
chiorophenol indophencl by xylens, o waber solution of it wes brought te
g 3.8f xyleme was added snd %he dye extrsoted, The xylens was separsted
fre~ tho nefd solution, plyced 12 & slsen dry flask end » recding wes
teken in the photoelsatric colorimeters Progressively lewer reedings
were observed om thie solution for three oconsesutive days aftor whioh the
readings were oonstent, Solutions of the dye in xvleae were tested over



is

& poriod of two momths end gmve constant ywedingse

It wee found that the fading of the soluktion during the first three
daye ie due to setor droplets in the solution shieh exe culy alowly sep=
sreted oute Gheking the freshly prepered zylens indophonsl sclution with
smhydrous sodium -ulllhh resuits in o initial stable reeding.

The following tsdie showe »esdingm of xylome iadephencl suwsplss
talisn aftor verious longthke of times

TaBLE X
- Godorizedter rendings showing $hs stabilisy of 5,0~didloreploncl

indophenol in xylenss
Osuple B4hrse 4B bres Ve Brse 168 hive, 330 hves 1008 hres

1 am T 10 100
’ 1% 16 . ue 148 46 148
&

s proviously mentiomed in Sho inbroduction, Bukstsch 10 gna stows 13
both determiaed sseorbic ecid by cdding on cxooss of 8,8-=2ighlorophenocl

indephenol to the golution %0 be enelywed, pamitting the vosotlon 0
progesd far 15-00 esconds sad thea exsPesting the unyeduged dye with

sylone, The éyo in sbe xyleme wes eatimsted by ues of either ¢ photometor

or photoelsatrie asolorinsters This procadure m-hd 40 the uriter the

posnibility of weing o stenderdized solution of 2,6~41chiorophonol  indo



phenol in zylecs snd shaking o Gefisite volume of this solution dirsstly
with the solmtion %0 b suslywed, followed by determinstion of ths unyed~
uced dye in the aylens by the phodtoelestris oolovimmter, sines e ‘imﬂu
igstions choved the dye iu xylone %o be guite stuble further work wes
dome in order to esteblish the aprilesdility of the methods

After publisetion of the peper by Mijite ant Iwets)s ¥ reporting
tse atebilizing effent of mete thoephoric ecid upom pscorbip eeid solute
ican, moat socorbie scid methods heve ifagluded mets phospboric seid as
the seidifyiag egonts I$ e nlso widely weed se » doprofeinizing egemt
in prepering eztyecte of biologlowl meterisls for assordis seid dstemine
stions HMota phosphoric o0id wee uwsed ss woidifying egont in the first
part of the work separted in this Shesis,

Previous sork patormd to showed thet thore are wedusing substences
othor than ascorbie eoid present in meny biologlosl solutions dut thed
thene oubstasoes serorslly reduce more glowly than doos scsorbie seids
Bsostioe of this mitustion less arvor, Jue to Sheso non-ascorbic esid
subatences, iz oncountered ir the dye is im combaot with the solution
analyned for only & short timse In t2o work roported the resction tiue
shogen wes fifteen sesonds,

Ono temth grem Of erystulline sasorblo seid asd disesolved in a
8¢ polutioa of m'u 1 o0 of this soiutica m%iaiag 1 mgne of segorbie
aoid wes shsken for fifteen seconds with 10 ge.of lndophenol svlusion in
zylens srdilrarily sonsentrats] %o road 180 after the colorinster was
norood to xylene. After brief contrifugstios, the mylene layor ms poured
into o colorimeter tube und » Pesdlag sedes GConsidepeble feding of eoloy
uas cbsepved. fepliition of this emporissut weling 2 e {2 meomn.) of



socorbie roid, resulted in further feding of the eclor but 208 to o prow
portionsl degrees It was z'mm&. thet the use of relstively high concenw
trations of speorbie secid would couse feding to s certein point when sheken
for 1% seoonds with the dye solution but thﬂ.m&mr eoneentrations hed

no effeost tn desressing sclor bayond thias polnt.

This mpgmested that sscorbie selid in very smell emsunis, dut in
guite large volumes o0f acueocve polution, =ight be quentitetively detemmined
by the sbove progeduro.

An 8" x 1* 78 go. test tubs fitted with » rubber stopper, me
shosen for sheking the mixtures. Oo) @i sscoPbdlo seld wee dlesolved in
e 8% solution of B]'ﬂa end diluted to 100 oo 1 ooe. oOf this solutiom
{1 mgme) wee diluted to 100 oos with ¢ 5% solution of HHl= meking e cong~
entration of G.0l mgne por oos 2Since the indophenol is extreeted into
xyleme only from sn eold sclvsion, s 5% solution of PO y 68 uged to
dilute the semples for snelysis to the desired volune,

The conuentration of ascorbis seld, volumes of ﬁ?@a solution,
volumeg of zylens dye solution snd eclorimstor resdings ere included in
the following teblesd

TaBLE II

hlntim of speorbie sold concentretion o etsle recdinge on the
photoalsetria colovimotor whan the sscorblie seid solution is shsken with
the zylene-dye resding 150,

mgmoet seoorbis n%‘ﬁ xylone-dye eolorimeter

soid polution COe - reafing
80s
0 {vlemk} 1 10 180

1. {001 mgus ) 10 10 | 140



toble II eontinued:

. mgaB.% ssoorbie Hpgg.aﬁ " aylene=dye eslorimeter

esid :e:fuﬁm | 8% recding
2 (0,02 mgs, ) ] 10 M2
Je (0408 mgme. ) 8 10 138
4 {004 mgon.) ¥ 10 154
8 (0408 mguos ) e 10 130
& (0,08 mgus, ) 8 10 128
7 (0.07 myptme ) 4 19 126
10 (0410 mame ) 3 10 104

Singe s eiight arift towsrd lower reedings of the tubes was obsorved
when they were sllowed to stemd for & short tine o wiuttm of aseorbie
sold conteining 0,01 mgne par es. ia 0% HPO, weo proparod and the cffect
of time of shaking and time of contrifugntion wmere observed, Teble IIX
phows tho mesulto obbteimed, ‘

TiBLE IX1
Effeot of tims of cheking end time of gentrifugstion upom solore

{sotor readingss

St D T EE ad. EE
eold 00 soconde s

B0e

1 10 10 i L 40
1 G 10 15 3 148
1 »19 10 80 -4 148
" 0 10 50 3 e
3 10 10 s 8 147
1 10 10 15 3 us



A BB HNS eointion of aceorbie scid emtaining 0.045 ngnss per oo.

was prepareds “hem 1 ess of this solution wes shaken for 15 sesonde with

xylone comteining verying eoncentrstlons of the dye end centrifuged for

B simtes st 700 RePsls the following resul$s wvore obi:-ineds

TLELE IV

meoorble asid PO | zylene solorineter ditference
0s048 mguae 572  resding resding

e 00w

1 10 o 132 18

1 15 200 176 24

1 10 100 58 1z

i 10 80 Y !

1 10 188 igs 23

48 & resuls of the preceding dete the follewing eoncitions for the

geterninstion of ecosorbiec anld in pure polution were ohosen!

1.
Ee
Se
de
Se
Be

i1seorble seid goncentretion not exgewding 0.00 mgus. per sample.
squecns volume of 11 ees

volume of intdophencl xyleno solution, 10 0.

Time of eheking, 15 ceconds.

i’lll of contrifugation, B minutes 5% TO0 ReFels

Cémoentration of dyo in zylene erbitrary whem reeding is neer the

siddie of ihe sculoe

vhen the stove conditions ere met the comgpsatwetlon of cacorble

poid ie direetly propertitnal to the radusilon in scele rTesding om the

shotoelootrie eclarimeter, sbieh ie¢ dizeotly proportionsl to deoresse in

solor of the éye solution cgused by oxidation of asseorhio aelde



It wes found thet equeous golutions of stennous ohloride, bigh

emosntrrtione of temaie seoild, pyrogllol, end styong scide would ceuse
fodiaz of » xylens solutiom of £,0-Glchlorophencl indovhenol when sheken
witk it for fifteen seoonds.

scueoue solutions gontoining 4 mgase® of redused glutethione, eyete
eius hydrochloride, temmie snid, pPyrogellol, ead high dilutione of
strons eclde do not fude the dye-aylene solution when shekem with &t
for fiftecn seccndga

1+ Determinstion of aseordie seid iz fruit Julices.

Pyelinineyy work with frult julges, ineluding orenge, lemon, grepe~
frait, blegkbterry and hﬁk&ﬁlrrr Juloe, showed shet they ecauve mm of
color when sheken with e sclution of indorhenol im zyleno.

ginoe these jnices contain pigmeuie it was necosesry to doteyalne
the spolubility of the pigmente in xylsie.

1 oce of the julee to be sested wes placed in am 8" x 1" test tube
fitted with s rubber stoppere 10 oce of B mete thosphoric eold and
10 ooe of xylenme mere added, The minture wspe shsken for LU seconde,
sentrifuged for & mimutes st 700 R.Plls snd the xylono layer wss placed
in the eolorimeter end rosde |

411 of the juloces gsvo zoro resdings and therefore the pigmonts
of thess Juices sre ineoluble in xylene, end do a0t interfere directly
in the estimstion of sscorbie s0id by this method,



Hsoh of the above julees and suoumbey Juloe were $ested for aseorbie
acide 1 co. of vhole Juiey or ¢ dilution of it wes pleced in en B x Iv
tost tube fitted with ¢ rudbber stopper; 10 ec. of 6% meta vhosphorie
@eid ané 10 co. of stenderdized indophenel in zylene, reeding LU0 were
addeds The mixzture ves shakeon for 18 geconds, eertrifuged for § minutes
et TOO R.iuis pué the zylene layor vleowd in the colorvimeter snd reed.
Teble V glwes the rosulds cbiuined,
TABIE ¥

Consentration of poeopbic seld in various Julcess

Jeiece senple dilution H?ﬂeﬁ dye colorimeter asoordie
6 58 00e rerfing meid
fGe m’ ‘
orsnge 1 {1~18} 10 1 1= 4%
Lemon 1 {l«28) 10 30 138 58
grepefrult 1 {1-18) 10 10 140 i
blackberry 1 RODG ¢ 10 1% &
{canned)
huekleoderry X wnae 10 b X1} 126 )
{earmod }
euouniber 1 none 10 10 144 1.8

Orange snd lemon julces were pssayel for ssoorbice =cld by She
xylens=dye method and by the usuel indophenol titretion methode Teble
V1 shows eomparative results.

TABIE VI
Comperison of the method with the indophenol titmetion procedurs.

- wylene=iye

sample . indophenol tite
method rotion method
mFnse % E—

orenge juice , 88 8l

Lemon Juice 57 5

lemon juioce 49 4948



2« Determinstion of blood sscorble soid,

The method ss doveloped and used for the sepay of pure gsgorbie seid
solutions and fwuit julces wae found gpplicsble to the deteminetion of
acgorbie eeld in 291 metes phosthoric woid Tiltretes of whole blood, blood
plaems end blood i-m. fiowever, sinoe the compontsetion of esccorbic
acid in these filtretes la wery low, Oud mams.® t0 2.5 mgus. %, 1% is
nsgessary $O use sn amount of filtrate Qquinl.mt $0 2% losat 1 go. of
tha m;lgtm fiuid tested.

Fivest mossurement of seoorbie seid in svhole blood, blocd plesme,
ond serus wes cttempted by the precent methoed. I% wes found in onah ease
thet precipitetion of the blood proteins by the 85 mota phosphorie seid
edded, resuited in the formetion of en emulsion during sheking whish
provented seperetion of the nylene-dye golution by centrifugetion.
tttempts t0 prevent the fomatlon of thece steble cmulsiona by the
addition of verious mbotenges vere unsuoovssful, |

It was Pound thet whem 0.0 H HOL 1o substituted for 65 mete
phosphorie seid no precipitetion of proteins ccours but & stedle emulsion
is fomed Muring sheking vhich prevents the peparetion of the xylene-dye
solution by centwifumtion.

It one slee found thet ¢ solution of yopin in kercsens may be
used to prevent this difficulty, when sueh s solutlon is edded to the
woll eooled ssmple previous to edéition of the xylens=iye solution, and
if ufter the dye io sdded the mixture 1s violently ‘hakens

The stability of sseorbic ecid in G,03 ¥ HOL wes investigateds.

o dectruction wee cbeerwed over a merlod of cme bours ‘heling the

indophenol ayleme solution 15 sceonds with 0.00 N HCOL csusnes no Lading



of the dyes These findings lod to the substitution of 0,03 ¥ HOL for
84 HPO, in the detersimetion of uum%e sold in gll solutions which sre
not required %0 stund more theh one hour before sesay. :

Further sttenpts wero mede to detormine gseorble soid &irectly
in whole blood, pleema, snd eerum, I% wee found thet shole biooé som=
teing substences whilh ehengs the eolor of the indophenol zylene sclution,
often mesulting In » reeding higher then thet of the ;tnmré pnd thet
whon & lower resding is obteine: the results sre erretioc,

Plasas from axelstes dlocd vhich hed been sgitsteld as 1ittle ws
possidle and fsmedistely chilled, end serudl token os somm oo elotting
pormitted, folloved by ehilling, were tegted by the method e used for
froit juices, efter the pddition of the koroponc-rosin mizture o the
50012 .

Since kerosene is soludle im xylems it ceuses o ohengs 1% some-
entration of the stendard solution shroush dilution, amd correction for
this dilution muot bYe mede by meons of blank duterninations,

If sn indophenole-xylens ﬁzﬁ%im is standurdiged %0 give a blenk
recding of 150 when 10uco. of it are diluted =2ith ) cos OFf the keroecme
rosin mixture, s coneentration curve mey be eonstruated whieh will sarve
in 61l deteminstionss Teble VII chows ooncentretions of srecrble scid
in plesmg snd sorom obtained by the method. .

| TABLE VIX

Conpcontration of secorbie eold in swmples of plesns and sorieme

pample 01 dye an r ssporbile
ot 0«08 N B0 W uu’
¢ agess

S0Tom
3 {o2a) 10 10 150 0,00



$eble TII continued:

sunple Hel tro ovlorimeter asgorble
0,03 N BGa roading woid
[N minss ¥
1 {2 daye in i0 10 - 148 0. 50
fcebox) .
1 (fresh) 10 10 144 1.0
plegcma '
1 (fresh) L¢3 10 lag 180
1 (frech) 10 10 M8 1025
1 (sheken) 10 10 150 0,00

1 ecs of roein in kevosens weo sdded to coch mesnie besfore the

adtition af the dye solubtion,

Hlood plesme wes agsayed Poar wseorble sald by the zrlewme indovhensl
7

method ond by the method of Femer snd bt " Compayutive resulte sre

ghown in Teble ViIl,

TABLE VIII
Canparison of the zyleme indophonol awthod of poeorbie scld detope

¢
ainntion with Fermor snd ib¢'2 method,

Be

. Sgmple zylens indophenol Yermopr snd
method 1h%%'s method
mgnss & mgas. &

1 1.5 1,89
g 1.0 3,918
B 1.28 138
[ D78 Q.78
8 C.87 .80

Urine secorbic poid dvterminesion.

The method se used for fruit Juiges wap also used for the deteormimetion

of senorbie seid in pemples of fresh urine. Table IX ghows smme welums



26

ohtained,
TalE X

Uonesntrotion of sseorbie seild in ssmples of urine,

samnlo sonditton 1ol &re golopinetey eegorbis
e, .08 W 00s resding aeid
Qe mgnse
i feach .10 10 138 3,00
i freeh o 0 142 ‘ 178
i “pogh 10 10 159 2278
L 26 hre 10 10 150 000
i froeh 10 10 11 B.55
3 Beme - )
| 24 hipe 10 10 143 178

Vony pressyvetives wore uged inm en sdiends o provent destruetiom
of sseorbie seld in urine. sw«;imu eonteining Bﬁmw kopt st roOm
tenpersture, sad those eontsining 2% HPOpy kept in the {oe box, showed
no destruction of sascorbie seid in 24 pmn. #inge the oogt of HIML'a ia
bigh its use for 2 lsrge munber of ssmpleos is rether excosuive.

It is reported shet 24 hour specimene of urine contsining Semdroy's
Feoegent show only 55 destruotion of geoorble eeid when Lept et room Semp~
orsture, snd only 27 destruction when kept in the ice box.

Sendroy's Heoszemt s used for the preserveilon of pocorvie eold In
urine is as follows: Im esoh quert jer veec for collection there ere
pleced 75 soe 8 ¥ sulfuric seld, 1 ees B=hyiroxyyuinoline (1.48 gms. of
Behydroxyquinoiine in 100 eoc. sleochol), 6 se. toluene.

The resgent hes not beon ueed in this lsboretory. Ite efficeey will

ba taated in later work,

U e D o D e i s £ £ D ST £ S D g o 5T 5 g e G ey O R i S e .
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Ae the repult of experimentel date two veristions of ¢ genorel
method for the determimngion of sacorbic soid hawve besn developed se
dosoribods
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The asid form of B,0~dichlorophenol indophenol is staeble in zylene.
4 zylems solnticn of 2,0-dichlorophenc) indophenol will oxzidize

poporbdle seld in sgueous solutlion when sheken with ¢

A photoelectrie solorimetrie method for the detemainstion of ssoorbie

eold in squecus eclusiong of low cusmeentrution is desoridved.

Adventeges offored %y the mothod sre:

fs
e

1Y

Oe

fs

Elinineation of daily stendardisetion of indophenol solutiom.

Elimination of subjeetive srrors in resding the colored solutions,

Elimination of Blenk sorroctions in the smalysis of eolored
p0luticnge .

ElMminatlon of fil%rates in the enslyeis of blood plosas end
coTute

All respgentes ore very wtsble end inexpeseive.

4 numbey of gnslyses may be rm plewmltznesusly since the xylens
indothenol solution doss not underso chongse



s

Be

e

Ge

M

Ve

Cu

@4

10y

1l

BIBLIOGHA PEY

Gidbo, Hele, Cohen, Bommett, snd Comnon, Re¥e Otudies on Oxidatiome
ho@ueticns VIILe 4 Stady of Tdehloro substitutican Products
of Thonol Indophenol. Hygiemie leborstory Palletin, No., 18},
Phe lO0B=193, 1088, ,

Tillmons, Jey Hivech, Ps, and Hirech, ¥, heduotion Cepuolity of
Plent Foodatuffs end Ite Jeletion to Vitamin Co 2. Untersuch.
lebonmmittels 631 1ep0, 19352,

s

Harris, L.Jsy end Sgy, Selfs XLIII. Vitenin ¢ snd the Suprerens i
Cortexe Il. Loss of Potency of Guines Pig Supreremsls in
Sourvy, ¥ith Notes om & Method for letermining intiscorbutis
sotivity (Hexurunie 2¢1d) dy Chemicel Meens. Hicchen. J.
27: 003-310, 1953,

Boseey,; Usle, and Fing, Colls The bistribution of Vitmmisn U in
Plant end inimal Tissues, snd Its Detominstion. J, Biol,
Chem. 105: 0&67-608, 1835,

immorie, fe, snd wan Zokslem, Ms OLIVe The Chemiocel Determinetion
of Vitenin ¢ with Removel of Interfuring Hedusing snd
Colored subetemces. Biochem, Je 281 1168-1156, 1083,

¥indlin, Rowlond, L, snd Butler, s.M, The leterminetion of :ssorbie
A01d in Plesma; & Mocromethod snd Micromethod. J. Biol,
Cham, 122: OV3=080, 1930.

Femmer, Chestar, Je, ond ibt, irthur, ¥» Ietermination of Reduced
ivoordic Aeid In imell imounte of Bloods #Yoe. S00. Exps Biole
Yeode 5ot 140-150, 1936,

Invelidation of Pleeme isoorbic i0id Veluee by Use of
Potasoivn Cyani@e. Proes Soce Sxp. Biol, Med, 058 00 -
m. 1936-

Beasey, Osds. A Method for the Detomuinstion of Smell (usntities of
hocorble i0ld end Dehyéroascosbie s0id in Turbid and Colored
Solutions in the Presenge of Other ledusing ‘ubstances.

Je Biols Cheme 1263 9PY1-V04, 1938,

Bukntoch, f. 2 New lothod for the Iotemmimstion of Vitenin ¢ with
the Zeiss ftep=~ihotometer. Ztach, phyeicl., Chem, 262:
20=20, 1978, '

Jtots, Hlmers i Chomigel Method for the leteminstion of Avgopbie
dcid in Plood Plasma end Urinee. 7+ Lebe Clin. Meds Vol.
g‘, il " mﬁ-m; Mlﬁ



12 hjlh. i», snd Iweteke, T Determination of iscorbie areid wll‘h
840~Dichlorophenol Indophonols Bloghem, 7 E77: S05508,
1928,

12, mumsereon, Villiems 2 Slmplified Test~Tube Fhotoelectrie Colowwe
imoter, ond the Use of the hotoelectrie Colorimeter in
Colorimetrie imelyclse J¢ Diol, Chems 130: 140-108, 1030,





