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EXPERIUEKTAL 

it should bc noted that the detailed \sork by Quarmby’ \vas not available when 
these preliminary investigations \v@t-e carried out. 

The foiio\vin~ materials were used. Water-insoluble PVP supplied by GAF 
Ltd. (~lsnchtzxter. Great !Xrit:tin) lmder the trade name Potyclar AT: calcium sut- 
phate (CaSO,--i t!,3): solutions ofthc phenolic compounds listed in Table ! (5 mg~m!) 
in 70 y.;, 2-propanol_ 

The commercial PVP was passed through a ES IOO-mesh sieve. and the coarse 
particks were discarded_ The sir-vtd rnatcrit~! was used alone as the adsorbent. anti 
after admixture with anhydrous calcium sutphatc binder in the proportions (PVP: 
CaSO,) ! 11. 2rl_ 511 and IO:!_ The PVP-calciunz suiphatc mixture ~~;I?; homogenised 
\vith distilled wttsr until ;I smoattl paste ~1s obtained. the amount of \wter and time 
of hornogenisation initirttly beins determined by inspection. The slurry \vas spread in 
the conventional manner and the plates \vere at!o\ved to dry for 15 min at room tc’m- 
pt-rature f 19-21 )_ followed by 30 min at 105 _ and allowed to coot to roam tcmpcra- 
ture. 

The sturrp of PVP atone \vas prone to sctttc out. \vas ditticutt to spread cvent~ 
and disintegrated completely on dryins- The PVP-calcium rulplxttc ( IO: I ) slurr?_ ~;ls 
also unsatisfactory but the other three slurries spread easily and dried \vit!l a nei\vrxk 
of tine cracks nn the surfxce_ Since the PV P--calcium Slltpll~it~ (5 : 1 ) laxer gave 3 good 

sotvcnt front alld the most compact spots. it \\a~ prepared in the t;>llo\ving manner 
ror a!! subsequent invsstigatiws. Calcium w!phatc (2.4 g) and PVP ( 12.0 g) \ycrc 
thoroughlv mixed in the dry_ 96 ml of distilled \vattfr added and the paste homogenised 
for t--t i &in_ This produced sutficient material to cover five 20 . 20 cm plates to a 
&pth of 500jcm_ The plates \vere dewloped at room tr’mpwature ( I%-71 ) in glass 
trunks using the solvent system 2-bmanone-mcth~t phenyl ketone-SO”,; acstic acid 
(55rl. by vol.) (BkIPKA)_ \vhic!z has been reported’ to si\-e a good separation of 
several chloro~enic acids on silica _~el_ The solvent system \vas allo~vcd to cqui!ibratc 
with the atmosphere for at least I h prior to inserting the plate. X development to 
IS cm required 7540 min_ and produced two sotvcnt fronts scpxxted by about 2 cm 
at this stage. The slower moving solvent front \vas used for the catcuhtion of R,. 
:a:ne5_ 

ihe following reagents were used. Metaprriodatc reagnt 0.3 T.i, (ref_ S): 
molybdatc reagent’: diazotised sulphanitic acidlo: and acidic phtoroglucinot reagent, 
I % phtoroglucinot in 12 7% hydrochloric acid’“-L*_ 

RESU L-I-S 

In Table ! are presented the R, values (measured to the slo\ver-moving solvent 
front) of47 phenoliccompounds. The ranges quotsd are the extreme values taken from 
at least three separate chromatograms. 
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TABLE I 
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THE SEPARATION OF PHENOL-K COMPOUNDS BY TLC ON PVP LAYERS 

Experimental conditions: io:cr_ PVP-L;llcittm sulpbnts (521). 500 .mn thick: solvent. BMPKA: 
development. 15 cm at room rrmperaturc (10-X ’ )_ The R, wlucs are the extreme \~~!ues taken from 

YS-100 

9%100 

98-100 
w-100 
95-9s 
95-N 
67-73 
65-6s 
65-68 
70-7-l 
6%71 
W-80 
35 
a-51 

0 -Q--IO 
1 26-30 
2 15-19 

57-36 
52-56 
52-56 
5%60 
57-62 
31-35 
?S-3, 
37-x0 
31-35 
33-3s 
w-32 
IO-11 

16 
36 
16 
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DlSCUSSlON 

Tfx P\iP-calci~:m sulphtc (5: 1) nAtitrf2 gaw compact spas Jcspirc the crazed 
appcamncc which had been espccrcd 10 c?wie considcrahlc dillitsion of t 11~2 spots and 
disrup:ion of the solvcnr fronts. Quartnby *_ \~ho LISC~ :I PVP-calcium sulphate (7 I I ) 
misturc_ rilso rtlported a crazed surfncc and su,, ~*vsted that the cracks wrc sup~rlicial 
being p:mially lilkd with \-cry tint PVP particles_ Ho~evcr_ using this layer Quartnb~ 
could nm obtain a srt~istktory separation of :t sytrthctic tnisturr’ of tlavonoid pignwnrs 
btcaust of spot disruption and diKusion_ It is possible that this unsatisfactory stpat-a- 
tion w;ts due to the choice of unsuitable solvent systsnw (ethanol-\~atcr-~~~tl~~t~tratcJ 
!I\-dt-ochloric acid (6 3: I _ 5y WI.) I acetic acid-\~nt~r-h~dr~)~i~l~~ric acid (30: 103. bb 
vol_)r and 9OU;, formic acid) rnthcr than 10 :LI~ unsatisfactor_\- layer. and thcrc is ai- 
dcncc fo show that the solwn~ systctn does haw ;L tnarkcd &xt on lhe sepatxtion 
obtrtincd. 

By using :L cat-cfully controlled t\~o-dimcnsi~~t~al tcchniquc. Quartnb~ rcportcd 
szttisfuctory separtttion of the flavonoid agly~mcs of Rlrotk:ti~,i~tb-o~~ sp_ tend i,‘rrc-t-illi- 

mz nzw-rilus. but Wrolstadi_ \vho replaced the PVA binder by solublt’ PV P. could not 
cbtzin a sttisfxtory sepatxrion of related glvcosides_ Even \vlieti one of the sitme _ 
solvents was ctnploycd (glacial aceric acid-\vttrcr-conccntratcd hydrochloric acid 
:.ZO:IO:X by vol.), Wrolstad reported irregtlttr solvcnr fronts which spread the pip- 
meats in an irregular tnunncr ~~ithout any separation. Hwvcver. Wrolstad \v:ls rlblc to 
improve cstablishtd chromatographic techniques for flavonoid pigments_ obtaining 



PVP CHROMATOGRAPHY Ol- PHENOLIC COMPOUNDS ‘65 

rnort‘ compact spots, by incorporatin, ** insoluble PVP ( 10 I?.:,) into cellulose layers. 
Compact spots were tl noteworthy feature of the PVP-calcium sulphstc/BMPKA 

system. To obtain a satisfactor>~ sepatxtion using insoluble PVP. it is nccesstu~y to 
match carefully the properties of the solvent system and the adsorbent fo the solttbility 
characteristics of the compounds to be separated_ The choice of such a compatible 
solvent sgtetn as BMPKA NY.IS ahnost entirely fkmitotts. 

Fig. I and the RF ~ttlues in Table I show that this chrotn~tto~raphic systctn gave 
the dcsircd separation of chlorogenic acids and ;L similar scpat-tttion of ss\wxl other - 

L ! 
; r_____.____--------------- 

,1 _.. ._. _  - -_ - -... -.---___-__-_y_ri 
sotver: ; 

Because of the overlap brtt\veen clrtsscs. e.g. -’ t-rosinc. RF -_ 100 ==.: X-30. rtnd 

~.l-dil~~dt-os~cit~t~~t~~ic acid. RF s. 100 =: 23-27_ th e use of this clir~~tiiatogt-aplii~ 
systtxn as a structure-diagnosin g aid is limited by :I t-quirenwnr for prior knwvledge of 
the class of phrnol to u-hich the ~11lk11o~vtl belongs_ Although the use of ninhydrin. 
acidic pliloroglitcinol rr‘;t~etifs*“-l’ and dinitrophcnylh~drrtzine rtllow r’:ts~ chtttxctt‘r- 
isstion of amino acids. aldeh_vdes and ktoncs. it is not so easy to distinpttish simple 
phcn~k from benzoic or cinnttmic acids. Acid-bass indicators are not sntirrl~ relktble 
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due to the difficulty of removing completely the acetic acid from the developed chro- 
matcgram. Even if the ciass of phenolic compound is known. this chromatographic 
system cannot immediateIy distinguish between. for example, O-. HZ-. and II-dihydrosy- 
phenok or between monohydrosyphenols and Ilydroxymethosvphenols. The use of 
structiire-specitk Iocatin, (1 reagents such as metztperiodate_ molybdate and diazotised 
sulphaniIic ;tcidY-‘U are necessary to make sucl-t distinctions_ 

The chromatog_mPhic system PVP-calcium suiphate (5: 1) and BM PKA sep- 
aratcs the chlorosenic xi& into dicaffeoylquinic. catl~oylquinic and feruloylquinic 
acid fractions. 

This s\;stem. used in conjunction with structure-specitic locrltinz reagents ma> 
bc used as 3 structure-diagnostic aid_ 
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