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Abstract-Indol-3yl-acetic acid was tdentlfied m extracts of sterde roots of Zea mays seedlings by means of TLC, 
chromogemc reactlons, GLC and GC-MS 

INTRODUCTION 

IN PREVIOUS papers we, and othersle5, have dlscussed the controversy regardmg the pres- 
ence and role of mdol-3yl-acetic acid (IAA) m roots The controversy has existed because 
attempts to characterize the root auxms have yielded results which were chemically mcon- 
cluslve or ambiguous and because there have been doubts about the extent to which the 
compounds examined were actually produced by eplphytlc bacteria on the non-sterile 
plant tissues used 6 The use of MS m combmatlon with various chromatographlc tech- 
niques permits conclusive ldentlficatlon of mdohc compounds from plant tlssues,2~7~8 Here 
we have used TLC, GLC and GC-MS to provide uneqmvocal evidence that the auxm pre- 
vlously examined by Greenwood et al 3 1s IAA and that it may be extracted from roots 
of sterile Zea mays seedlings This 1s the first time that GC-MS has been successtully 
applied to the ldentlficatlon of an auxm from vegetative plant material, the techniques de- 
scribed should be apphcable to a wide range of other materials 

RESULTS AND DISCUSSION 

The putative IAA was purified m the manner described m the Experimental The eluate 
from the ethyl acetate-2-propranol-water chromatogram contained 188 pg of IAA (estl- 
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mated by the method of Knegt dnd Brumsma ‘) A portlon of the methanol solutlon con- 

taming ca 10 pg IAA was used for the determmatlon of TLC Rf values and fol chromo- 
genic tests As shown m Table 1 there was precise correspondence between the properties 
of the root auxm and those of IAA chromatographed in parallel with the root duxin 

_____ ll_- -- 

Root i,u~,n 
Chromdtographx wlvent (R,s) IAA 

AcOMe-l,oPrOH-NH,OH (9 7 4) 0 31 0 12 
CHCI, (I”,, EtOH) HOAc (19 I ) 0 3 0 29 
CHCI, HOAc MeOH(1Y 1 4) 0 79 0 80 
EtOAc 1toPr0H-H~0 (65 24 I I) 0 66 0 66 
CHCl,m CCL, MtOH (2 1 I I 0 7x 0 79 
CHCI, Ccl, MeOH(i 2 2) 0 37 0 34 

Chromogemc test C olour 

Ehrhch reagent Purplt _1 Purple 
p-Dlmethylammocmnamnldehyde re,rgent Red purple Red purplt 

YCllOh Yellow 
Prochdzkd reagent (UV) fiuore\cencc HUO~CSCCtlCL 

- ---__ 

The data of Table 1 provide strong clrcumstantlal evldcnce of the identity of the root 
auxm with IAA In order to provide confirmation of this ldentlficdtlon the techmques of 
GLC dnd GC-MS were used The auxm m the portlon of the eludte remdmmg nfter the 
TLC studies was methylated 1 ” The methylated duxm ylelded peaks with retention chal dc- 
terlstlcs Identical to those of duthentlc methyl mdolyl dcctate when subjected to GLC on 
5% Versamld 900 and 2 .S’,: 0V17 columns Fmally, d GC- MS exammation of the methyl- 
ated root auxm yielded a MS identical to that of nuthentlc methyl mdolvl ncetLLte h,lvmg 
the molecular Ion dt mjr 189 dnd m,ijor fragmentdtion pedks dt n~!‘(> 130 (cnrrcspondmg 
to loss of CO,Me) and l?z,~‘e 103 (corresponding to d loss of HC’N from the )11/o 130 frdg- 
ment) 

Thus identity of the root duxm of Zeu rnu~~ with IAA 1s established on the bdsls of 
bioassay actlvlty,” chromogenic reactions dnd TLC R, values of the free aad. and GLC 
and GC-MS data for the methylated acid The physlologlcal slgmficdnce of IAA m regula- 

tion of growth and differentidtion m the maze root remains d matter of dispute It 1s hoped 
thdt expel nnents currently m progress will solve some of the problems 

The techniques described here should permit an early resolution of the controversldl 
ddtd regardmg the presence of IAA m loots of other species I- 5 The purlficatlon techmque 
IS critical Direct determination of the MS of IAA in the eluate of the ethyl acetate-2-pro- 
panol-water chromatogr,lm using d direct insertion probe- should be possible when ‘1 
comparatively rich source of IAA like the Zca nza~j~ root 1s used, but the GC--MS tech- 
mque IS certain to be required for sterile root mdtcrlal of most other plnnts 

FXPERIMENTAL 

Plwt muter& Seeds of Zru mu\ 5 L cv ‘Slant White Horsetooth were qterlhzed bq rmsmg m 5”” Teepol for 
1 mm and sodkmg m 0 I ‘<, HgClz for 20 mm thLn germm,lttd on \tLrIIIxd trnqs on Whdtmdn IMM chromdt- 
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ography paper soaked m dust HZ0 After 3 5 days at 25” samples were taken from each tray and tested for stern- 
hty ’ I’ The primary roots (5-15 cm long) of the remaining seedlings were harvested under dim green light mto 
Ice-cold dust H,O, rinsed several times, rapidly surface dried and then frozen by placing m a contamer immersed 
m a dry ice-MeOH bath The frozen material was freeze dried Material from separate trays was not combmed 
until the results of the sterlhty tests were known 

Extracnon and purlficat~on As far as possible all mampulatlons were carried out m darkness or dim green 
hght and the extracts were kept cold All solvents were redistilled before use and the Et,0 freed of peroxides 
141 6 g of freeze dried material (equivalent to 2000 g fr wt) was suspended m 7000 ml MeOH for 20 hr at 4” 
After filtration the residue was re-extracted ( x 2) with 3500 ml 80% MeOH for 5 hr at 4” The filtrates were 
combmed The IAA content was estimated’ at 246 pg The MeOH was removed under reduced pressure at 35” 
then the aq residue was aclddied to pH 3 0 with 6N HCI and partitioned x 4 agamst equal vols of Et,0 The 
combined Et,0 layers were evaporated to dryness under reduced pressure at 30”, the residue redissolved m 10 
ml 504/, MeOH and the soln divided equally between 5 columns each containing the equivalent of 10 g dry wt 
of DEAE-cellulose Each column was eluted with 200 ml dust H,O to remove low MW neutral compounds, then 
with 250 ml 005 M Na,SO, The Na,SO, eluate was acidified to pH 3 0 with 6N HCl and partItioned 4 x 
against equal vols of Et,0 The combined ether layers were evaporated to dryness under reduced pressure at 
30” The residue was dissolved m 80% MeOH and applied as streaks (dried m N,) to thm-layers (0 25 mm) of 
Sll G (Machery-Nagel Co ) which were developed m ISO Bu-MeOH-H,O (16 1 3) The developed chromatogrdms 
were dried m N, The band correspondmg to the IAA marker was cut out and eluted with MeOH The MeOH 
soln was concentrated under reduced pressure at 30” and apphed to thm-layers of Sd G (dried m NJ which 
were developed m EtOAc-LsoPrOH-H,O (65 24 11) The developed chromatograms were dried m N, then the 
band correspondmg to the IAA marker was cut out and eluted with MeOH dnd used for further study 

Analytrcal TLC and chromogemc testr TLC was carried out on 0 25 mm layers of Sd G Ehrhchs reagent IS 
2%p-dlmethylammobenzaldehyde m a mixture of cone HCI and acetone (1 4), p-Dlmethylammocmndmaldehyde 
reagent IS 10% (w/v) m a mixture of equal vols cone HCl and EtOH Prochazka reagent prepared as m Randerath 
(1963) ‘* GLC carried out as previously describedI on columns of 57” Versamld 900 or 2 5% 0V17 GC-MS 
The low resolution MS of the methylated root auxm was determined using a 2 5% 0V17 GLC sample system 
under the followmg condltlons ion source 220” electron energy 70 eV trap current, 100 pA 
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