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Separation of /I-apacarotenals and related compounds by reversed=phase 
paper and thin-layer chromatography 

Tlie sclxuntion and clraractcrization of vitamins Al and An nnd related com- 
pounds by reversed-pllasc paper cliromatogrnpl~y as well as ly thin-lqxr chromate- 
graphy have hen rcportccl carlicrl * $. Thin-lnycr chromatography has also been used 
for the separatinn and charncterizatio11 of carotenoids from natural sourccs3~ ‘1. 
I-Iowcver, 130tr.rc,1~1~fi obscrvccl that carotenoid misturcs cannot be separated on a 
sin& aclsorhnt with ;1 sin& solvent. The scparntion and clctermi1wtion of carotenoid 
alclclydes from plants, microorganisms and animnl tissues have lxxn carriecl out by 
nicans of thin-layer clirf.~li~ato~apI~~U. Apocarotcnals awl apocarotcnoic acid have 
been detected in ornnges by the same technique’* *, 

Various npocnrotenals and their eposides were prepared and cllaracterizccl in 
this laboratorv”* lo, Different apocarotcnoic acids were prepared “from their corre- . 
spending apocwotennls according to the procedure of I~ARUA AND NAI-AR~~ and 
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characterized spectroscopicnlly. In the prcscut comnwnication, ;1 method for the 
resolution and identification of various /h.pocarotcnnls nnd related compounds is 
described. 

Circular paper chromab~aphy on liltcr-paper (\Vhtux~n No. I) impregnated 
with 3 o/O of Vaseline using go ‘YO methanol as the solvent system, was carried out?. 
The cllromatogrnm was run lor S-g 11. A dclinite separation of a nutnl>er of p-apo- 
cnrotennls and allied compounds was achieved (Table I, Fig. I). Various bands were 
eluted with light petroleum-clicthyl ether (I : I) and the absorption spectra were 
recorded on a I3eclcmnn IXJ spectrophotomcter. Tlw absorption spectra of the chromo- 
gcns of the compounds formed with antimony trichloridc reagent wcrc also checlccd 
for identification purposes. . 

Fig. I. Schcnlntic roproscntntion of tlw scpnrntion of /?-npoci~rotonitls and rclatccl co~npouncls by 
rovcrscd-phase circular pipr cllromatogry~hy. . Nisturo I : Y’-R = S’-apocarotcnnl: S’-AD = 
8’-apocnrotcnoic acid : Y’-I<l5, = s,G-oposv_S’-apocarotctlul; S’-RX, = S,S-cposy-S’-npocnrotcll;rl ; 
S’-k\lIm = s,S-cposp-S’-carotciloic acid. Misturc II : 10’4t = lo’-npocnrotonal; I&-AD = IO’- 
npocarotcnoic ;rcid. Misturn III: x2’-IC = Ia’-npocnrotciinl; Iz’4I.3 = 12’~i~pOCWOtCllOiC acid; 
12’..REI = 5,G-eI~os~.ra’-npocilrotcllal: ~~‘-1113, = ~,8-o~~osy-r2’-n~~ocnrotcnnl; r2’-ADE - s,S- 
oposy-xz’apocnrotcnoic acid. RJisturc IV: S’-r\c = S’-npocarotcnyl :wct;ttc; S’-AcEI - s,G- 
opo”y-8’-nI’ocarotciiv1 nccti~tc: 8’.AC& = s,S.cposy-S’-npocarotcllyl iKCtiltC. Mixture V: A,R = 
rctinnl ; A,hD = rctinoic acid. Misturc VI : A\,R = 3-clohyclrorotinnl ; r\,AD = 3-clchyclrorctinoic 
ncicl. MisturoVIX: P_C = p-cwotcno: S’-12 = 8’.apocrrrotcnnl; IO’-Ii. = Io’npocnrotcnnl; ~a’-R = 

In’-ar3ocrrrotonnl. 
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The procedure for preparing thin-layer plates was essentially similar to that 
of Sr.+at*“llJ, which is briefly as follows. Silica gel (40.0 8, Nntional Chemical Laborn- 
tory, Poona) was miscd with plaster of Paris (5.0 g, 300 mesh) in the ratio S: I (w/w) 
and stirred with So ml of glass-distilled water, The slurry was then applied on to five 
plates (20 cm x 20 cm) with the aid ol a. special applicator to give a line thin layer of 
the adsorbent with a uniform thickness of 0,s mm. The plates were dried in air and 
activated nt 1200 for 1 h before use. 

The compounds under esnmination were applied as described by JOHN 
cl nl.2. The chromatogram was developed by the ascending method for about I II in 
a closed rectnngulnr glass chamhr using 200 ml of the solvent. The solvent systems 
chosen were IO o/O acetone in light petroleum, 25 Y. diethyl ether in light petroleum 
and G o/O acctonc in cyclol~c.sanc. A good separation of apocarotcnals and allied com- 
pounds was achieved with all three solvent systems . A suitable system, 25 o/o ncctorie 
in light petroleum, was also developed for the separation of various apocarotenoic 
acids, cposycarotenoic acids, vitamin A, acid and vitamin A2 acid (Table II). The 
esact locntion of the individual compounds WRS ascertained by observing the plate in 
daylight as well as under ultrnviolct light. Tllc conclusive cllaracterization of the 
spots was carried out by spraying the clwomatograms with antimony trichloride 
reagent, when the different compounds gave colourcd spots. Alternatively, for identi- 
fication the various spots located under ultraviolet light were scrapped out and eluted 
with light petroleum-dictllyl ether (I : I), for scanning the spectrum directly or after 
reaction with antimony trichloride. 
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The l+ values of tile various compounds analysed by thin-layer chrornatograplly 
using three solvent systems are given in Table II. Pig. z shows a typical schematic 
representation of the separation of tllc compounds in I0 oh acetone in light petroleum. 
The thin-layer chromatography as applied to apocarotenals and related compounds 
lws the advantage of giving clear and complete resolution of individual components 
in micro-amounts in a short period. Attempts to apply tllis metllod to tile S,G-eposides 
of apocarotenals were unsuccessful owing to tlleir rapid furanization on silica gel. 
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I APPIJCATION J 
Fig, 2. Schcnintic rcprcsontntion of the scpiwation of P_apocnrotcnnls aucl rclatccl conq~ouncls by 
thin-laycr chromatography. Mixture I : 8’-AD = 8’-npocnrotcnoic itcicl: 8’4DE = 5,8-oposy- 
8’.npocarotcnoic acid ; S’-RI2 = 
ncctntc; 8’-R 

5,8-epoxy-8’.npocarotonnl; 8’4cE = 5.8.epoxy-8’.npocarotcnyl 
= 8’-apocnrotcnnl : 8N-Ac = 

npocnroterioic mid: IO’-R = 
8’.npocarotcnyl ncotntc. hfixturo IL: IO’-AD = IO’- 

12’4DE = 
IO’-apocarotomd, Mixture III : IZ’-AD = d-apocarotcuoic ncicl; 

5,8-cposy-Iz’-nl~ocnrotctloic acid: x2’-RE = s,S-cposy-12’.apocnrotcnal: x2’-R it 
Ia’-npocnrotcnnl. Mixture IV: A,AD = 3-clcl~yclrorotinoic :~cicl; ~\,A13 = rctinoic n&l; A& = 
3-clchyclrorctinnl; AIR = rctinnl. lMiswrc V: IO’-R = 
12’~I3 = ~a’-npocnrotcnnl : p-C = @m-otcnc. 

lo’-apocarotcnnl: S’-R = !3’-npocnrotonal : 
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