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THE PURIFICATION AND QUANTITATIVE ESTIMATION
OF QUERCETIN BY PAPER PARTITION

CHROMATOGRAPHY
'l'BOIIA8 .. GAGB, CARL D. DOUGLASS, AND SDION B. WDlDD
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'!'be flavODOld pJpleDta compt1le • larae II'OUP of JeUow plant plamenta
wblcb are wtdel7 cUatrlbuteel in Dature. Tbese pIplenta are quite clt1flcu1t
to aeparate and purity by CI'1It&Watton due to their almlJar lOlubWty 18­
IMtoNblpe aDd their teDdeDC1 to form mlxed crystala. Tbe method of paper
puUUGD cbromatoerapbJ baa recentl7 been eucceufu1l1 appned on a mlcro
.... to the qualltattve aeparatloD and ldent1t1catlon of the indlvldua11lavon•
...-nt in • mtxture (Qqe and WeDder IM8). The present paper detalla
preIImlDarJ resulta obtaiDecl in applJiDa the paper partltloD method on •
quutttatlve baIIa. Thia ateDI10D of the method involves the quantitative
removal of the plpleDt from the tuter paper strip useclin the chromatoeraphic
...,.tlon and the deterJnlnaUoD of the amouDt of tlavODOtd b7 ultraviolet
aIIIorpUoD apectra1 data.
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8blee \be ulVaYlo1e' aIIIorpUoD 8P8Cb'WD of quercetID (PIp. I, I) .. beeD
...bHfIMd beJaDd queatlcD. tbIa ptament wu cboeeD for .. poeUmln&17....



FIGURE 2. Chromatogram Chamber
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to tile ..... cUnIcttGaIlh'eD bJlIorrow aDd 8aDd*oIIl <u.; 111. IM>. •
order to compare later calcuJatlODB of t.be nccwer, of quercetin bJ~
toeraPb1. the quercetlD content of the above crude product WU determlDld
bY use of the Beckman DU spectrophotometer. TeD,.J, oontaiDIDI M.1 ,.
of the crude quercetin 1D .~ eth71 alcohol. were traDaferred to a I 00 v0lU­
metric fIaat &Dc:l cWuted to volume with etbyl a1cobol. '!'be CODOeDvaUGD
of quercettn 1D tbla aample (0.00101 I/l> WU calculated from tbe opUcal
density (,MS) at 3'l& JD,&. dlvided by the eztJDct10D coefftcleDt for quercettD
("",3) at the same wave lenath. ODe em ceU8 were used for all spectrophoto­
meter readiDp reported 1D tbla paper. Prom the oriI1Dal welabt of tile
sample. the per cent of quercetin was calculated to be ILl.

Pol' the cbromatosrapblc purWcattOll and esttmatton of quaocetID. a
Wbatman No. 1 fUte!' paper striP. 2.1 em X &0 em. .... spotted 8 em from
one end with 35pl eonta1D1Dl 0,. of crude quercetlD in etb71 alcohol. The
strips were aIr-drled and then placed in the chromatoeram chamber <PII. ~)

and deVeloped with the three component solvent, butaDol-acet1c acid-water
(40-10-&0 vol %). A blank strip was 1D8erted in the chamber to proYlde a
aolvent bJaDt 1D the determ1Datlon of the ultraviolet spectrum. The lItrlps
were developed ovem1ght (14 hours); after thia period. the, were remond
and air-dried. The pJgment zone, Which was falDU7 vII1ble 1D ordlDarJ
Ught, exhlblted a strong yellow fluorescence In ultraviolet liaht. '!'be plpaeDt
zone was cut out of the fllter strip and a correapond1Dl eectlon wu remoYed
from the bJaDt atrIp. The aect10Ds thus removed were leached with .~
ethyl alcohol in amall chromatogram chambera by placlDl one eDd of e.oh
strip between two microscope l11dea which projected over the edp of the
solvent trough and leading the other end of the ItrIp between two IqU&I'8
mlcrolOOpe allde cover Ilaase8 into a I cc beater. The cover 11UIeI facIll­
tated the transfer of the leach1DllOlutlon from the eDd of the strip Into the
beaker. The strips were leached 14 hours and the lower port1oD wuhec:l dOWD
with a few drops of eth71 alcohol. Removal of the laat traces of quercetlD
from the strip could be chected by observation with the ultraviolet Jamp.

The extract in each beaker, wh1ch amounted to appromnate1y 2 co, WU
made up to I ce volume with ethyl alcohol. The ultraviolet abIorptloD IP8O-
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• PROOJDWIROS OP TBIl OKLAIIOKA

DI8OtJS8ION

'!'be 2·a~ ape.r1meDtal error 1I1volved 111 thJa method is probably largely
due to the micro pipette WIed for apottma the filter at1'1ps. The pipette was
prepared from a medlciDe dropper by drawiDg out the tip to a tine cap11larJ.
It .AI caUbrated by determlD1Dl the number of drops of alcohol (200) required
to flU a 1 m1 volumetric flaat. TrtpUcate determlDatioDS of the amount of
mater1al vauterred by the pipette, made by use of the Bectman DU spec­
Vopbotometer, DeVer varled more thaD 2~.

Another dlff1cu1ty 111 the procedure, which at present has prevented the
quantltatlve determ1l1atlOD of mtxtures, is that the CODcentratlon of pigment
on the fUter paper Itr1p must be of the order of 30-604 tn order to determ1Jle
tile IPICtra 111 the 1 em celli DOW on haDd with the spectophotometer. When
IdIh CODCeDtratlona of pigment are chromatolraphed on the tUter atrlps, the
piameDt zone is diffuse aDd coven a much Jarrer area thaD 18 the case When
'7.12"" are uaecl. When two or more pigments are present in hlgb concen­
tration on one fUter paper strip one does not obtalD clean separation 1Dto
IDcUvldual 1011.. Wort ia now tn pl'Qlre88 ua1Dg better micro pipettes and
a1Io micro ablorptlOD cella for the spectrophotometer tn attempts 1f remove
tbeIe d1Ulcu1tleL
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TbI cUIf.-ce In tile Ibape of &be abearptlOD spectra canes tor cbrom­
UoIraDbId~ aDd S. B. PeDlclt querceUn In the I'eI1OD :r»-310 m,a
II ,due-to aD bdlrfetDa 11"""""8.....t In tbe~ 01' 8OlYeDta. wbIcb
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ezb1bltB atroD8 abeorptlon In Ute ultraYlolet recton. SlDce Ute abeorptlon of
the Interfet1nl substance <PIa. t) Sa only 3" at m m,.., it Sa poalb1e to de­
termlDe the concentration of quercetin or other flaVODolda wtUt ablorptlon
maxima In tbla recton. A more detanecl dlacWJllOD of tbI8 InterferlDl materta1
Is presented In a paper b7 DoUllasa, CJace, and Wender (!N8).

Purther wort Sa fD PI'QII'eIS on the quantltatlve eetlmatlon of flaYODold
plgmeDta by paper partition chromatography. Other solvents have been uaed
for the chromatographic phase of the determlnatlon IncludlDl ethyl acetate­
water, 8&% ethyl alcohol-water, and chloroform-water. The ultimate aim Sa
to perfect a procedure whereby a few leaves or other small sample of plant
mater1a1 can be extracted, the flavonold pigments separated and Identified
by paper partition chromatography, and quantitative determlnatiODl made
by use of the Beckman DU Spectrophotometer.

SUMMARY

A micro method of quantitatively eat1matln&' the amount of flavonold
pigment fD a plant extract has been proposed. The method Involves the
separation of the fiavonold plgment from other impurities by paper partition
chromatography, the quantitative removal of the purified pJament from the
fllter paper by leach1ng with ethyl alcohol, and the determlnatlon of the
amount ot flavonoid pjgment by means of the Beckman DO Bpectrophoto­
meter. The successful appUcation of the procedure to quercetin baa been
descr1bed, and the preaence of an Interfertna material baa been noted.

This fDvestigation was supported by a research srant from the D19lalon
of Research Grants and PelloWBh1pa of the National Institutes of Health,
O. S. Publlc Health 8ervlce.
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