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Abstract-Extracts from catkins of Garryu elliptica inhibit the growth of wheat embryos. The components responsible 
for this activity have been identified as the iridoids geniposide and geniposidic acid together with their aglucones. 

INTRODUCTION 

Partially purified extracts from immature catkins of 
Garrya elliptica Dougl. ex Lindl. had been shown by one 
of us (J.M.S.) to inhibit the growth of pea stem segments 
and wheat embryos, and they produced an unusual blue 
colour in the assay material. As no abscisic acid was 
detectable in the extracts by analytical TLC we attempted 
to identify the compounds responsible for the inhibition 
of the expansion growth of plant cells by further purifi- 
cation, monitoring the fractions obtained by bioassay. 

RESULTS 

Catkins of G. elliptica (staminate form) were extracted 
with methanol and the extract was partitioned into 
hexane-, ether- and water-soluble fractions. Each was 
assayed for inhibitory activity, which proved to be 
confined chiefly to the ether and aqueous fractions. In 
both cases inhibition of growth was accompanied by 
blue-grey pigmentation of the wheat embryos. Chro- 
matography of the aqueous fraction gave two active 
components identified as the known iridoids geniposide 
(1) [ 1,2] and geniposidic acid (2) [3,4] (0.3 and 0.4 % fr. 
wt respectively). 

Isolation of the active constituents from the ether 
fraction was hampered by the limited proportions in 
which they were present together with their instability 
towards acid and to weakly basic adsorbents. However the 
fraction was satisfactorily chromatographed on silica 
impregnated with ammonium sulphate and this occurred 
without significant loss of overall activity. The major 
component (representing 0.03 % ft. wt) proved to be 4, the 
aglucone of geniposidic acid. Compound 4 has also been 
obtained by enzymic hydrolysis of geniposidic acid [S] 
although only a partial ‘H NMR spectrum was provided 
as evidence for its structure. It has also been suggested that 
4 is a possible contributor to the blue colour of cell-free 
preparations from aged leaves of Genipu americana [3]. A 
second, minor component was also obtained and is 
tentatively identified as the known compound genipin (3) 
[1,6,7] by TLC comparison with an authentic sample. 

*Partly presented as a poster at the 13th International 
Botanical Congress held in Sydney, Australia in August 1981. 
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However insufficient amounts of material precluded 
satisfactory spectroscopic analysis. 

Since the two aglucones were obtained in proportions 
at least an order of magnitude lower than those for the 
corresponding glucosides the possibility cannot be ex- 
cluded that the former are artefacts derived by hydrolysis 
during work-up. However, the possibility must also be 
considered that the glucosides represent detoxification 
products and/or transport forms of the iridoids. Partially 
purified fractions of geniposidic acid (2) also contained a 
contaminant spectroscopically discernible as a doublet of 
doublets resonating at 6 6.30. This could correspond to H- 
3 of aucubin (5), a constituent reported earlier from leaves 
of G. elliptica [S]. However insufficient was found in the 
catkins for purification. Scandoside (a), another reported 
constituent [9], was not detected. Compounds l-4 have 
not been isolated from G. elliptica previously and no 
previous chemical investigation appears to have been 
concerned exclusively with the catkins of this species. 

The inhibitory effects of the pure compounds on the 
growth of wheat coleoptiles is shown in Fig. 1. Relatively 
high concentrations are needed for inhibition, and the 
glucosides are less active than the aglucones in the time 
period used for the bioassay. However, calculation of the 
amount of the aglucone of geniposidic acid present in an 
aliquot of the ether extract, and a comparison of the 
effects of a concentration range of the extract on wheat 
embryos with Fig. 1 suggested that the iridoids could 
account for most, if not all, of the inhibitory activity 
originally observed. Similarly, the glucosides can account 
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