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Abstract-Characteristic associations of free amino acids occur in the seeds of various groups of species within the 
Caesalpinieae. Guilandina species are distinctive in accumulating 4-ethylideneglutamic acid in their seeds, Gymno_ 
cladus and Gleditzia species in accumulating isomers of 3-hydroxy+methylglutamic acid, Bussea species in accumu- 
lating azetidine-2-carboxylic acid, Peltophorum species in accumulating a previously undescribed imino acid tentatively 
identified as a derivative of 4-hydroxypipecolic acid. 

INTRODUCTION 

Many species of the Leguminosae contain ‘uncommon’ 
ammo acids in their seeds and the accumulation of one 
or more of these compounds may be characteristic of a 
particular species or group of species, usually a genus 
or sub-genus [l]. In 1972 Nulu and Bell [2] reported 
the presence of y-methylglutamic acid, y-methylene- 
glutamic acid and y-ethylideneglutamic acid in seeds 
of Guilandina crista and the following year Watson and 
Fowden [3] isolated two previously unknown aromatic 
amino acids 3-hydroxymethylphenylalanine and 4-hyd- 
roxy-3-hydroxymethylphenylalanine from the seeds of 
Caesalpinia tinctoria. These two amino acids were only 
detected in C. tinctoria but Watson and Fowden found 
five substituted glutamic acids (including those previously 
found in Guilandina crista) and six imino acids in the 
seeds of various species of this and 11 related genera 
which are placed together according to Hutchinson’s 
classification [4] in group 5 of the subfamily Caesal- 
pinioideae. The presence of azetidine-Zcarboxylic acid 
as the “principal component of the soluble nitrogen 
fraction” in the seed of the one species of Bussea analysed 
(B. massaiensis) was one of the most interesting of 
Watson and Fowden’s findings. The same imino acid 
was detected as a minor component in seeds of Parkin- 
sonia aculeata and in higher concentrations in the seed- 
lings of this and other species. 

The acquisition of other species of the same group 
including seven additional species of Guilandina led 
us to make a wider survey. Hutchinson [4] regards 
species of Guilandina as members of Caesalpinia and 
not as members of a separate genus, whereas Gillis and 
Proctor [S] prefer to treat Guilandina as a subgenus of 
Caesalpinia on morphological grounds. 

RFSULTS AND DISCUSRION 

The results of the survey are set out in Table 1. It will 
be seen that with one exception seeds of all Guilandina 
species are characterized by the presence of high con- 

centrations of y-ethylideneglutamrc acrd, some specres 
also contained y-methylglutamic and y-methylenegluta- 
mic acids. The only species of the subgenus Guilandina 
whose seeds contained none of the y-substituted glutamic 
acids was C. solomonensis. This species along with C. 
spinosa and C. nuga contained high concentrations of 
an unidentified neutral amino acid which gave a grey- 
purple colour with ninhydrin; C. spinosa also contained 
large amounts of baikiain, which was also found by 
Watson and Fowden [3] in C. tinctoria. Seeds of several 
species of the genus Caesalpinia contained pipecolic 
acid, frequently as the only non-protein amino acid 
detected. However, in seeds of C. palmeri, y-methyl- 
glutamic acid was found although this species does not 
belong to the subgenus Guilandina. 

The six species of Mezoneuron and three species of 
Pterolobium analysed were lacking in distinctive accumu- 
lations of amino acids though pipecolic acid occurred 
in some. 

Some species ofthe genera Hoffmannseggia, Cordeauxia, 
Haematoxylon and Schizolobium accumulated ;-methyl- 
eneglutamic acid in their seeds, while seeds of Wagatea 
spicata contained y-ethylglutamic acid. The seeds of 3 
species of Bussea contained high concentrations of 
azetidine-2-carboxylic acid, found in Bussea massaiensis 
by Watson and Fowden [3]. The seeds of no other 
legume species (from 300 genera analysed to date) 
have been found to accumulate this imino acid and the 
presence of high concentrations of this imino acid may 
be a unique characteristic of Bussea seeds. 

The three species of Gymnocladus all contained high 
concentrations of (ZS,3S,4R)-3-hydroxy-4-methylgluta- 
mic acid and lower concentrations of (2S,3R,4S)-3- 
hydroxy-4-methylglutamic acid, first reported in Gymno- 
cladus dioicus by Dardenne et al. [6-S]. Seeds of Gymno- 
cladus burmanicus contained in addition an unidentified 
neutral amino acid which gave a similar ninhydrin 
colour reaction to the hydroxymethylglutamic acids. 
All Gymnocladus species contained pipecolic acid, and 
two of them G. dioicus and G. ckinensis contained both 
the trans and cis isomers of 5-hydroxypipecolic acid 
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1128 Table 1. The non-protein amino acids in the seeds of Caesalpinieae species 

,b) (4 fd) (4 (0 fg) (h) (1) 6) fkl (ll Cm) (nl IO) (P) 
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C. (Gurlandmn) grrseba<hrano 0 Kuntze +++ ++ ++ 

C (Gu~lon~lrna) bonduc (L ) Roxb. (Gu~landma vista awt ) + + + + + + + 

C IGurlandzn~zl dzrergens Urban 
C IGuilandma) glou~~opk~lla Urban 
C (Guifandmo) Marc+- (Medtc) Dandy and Exell 
C (Gu&n~tllnn) ooolifolzo Urbzn 

C (Gurlundum) <,lrata Urban 
C (Guilondma~ melanosperma Urban 
C ,Gu,landma) mmor Hance 

C (Guzlandmo) portoruensrs (Bntton & Wdson) Alain 
C (Gu&zndma) uolkensri Harms 
C (Gu~lanuno) solomonensrs Hattmk 
c polmen s Watson 

C ,ixnosa (Mohna) 0. Kuntre 
C <;,a~ L ,C nuga (L) Alt) 
C azlhesrz (Hook I Dtetr 

+++ -+ +C 

+*+ + + t 
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++ ++ 

+++ + 

+++ ++ 
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MEZONEURON 

M kauozense (Mann) Hlllebrand 

- M benrhommwn Ba,ll 
M angofow Oltv 

PTEROLDBIUM 
P stellarurn (Forssk) Brenan 
P m~<roph&,m Mtq 

P. merantkum Gagnep 
HOFFMANNSEGGIA 

H ,omerzr Torrcy & Gray 
H burchellu (DC, Bcnth. 

CORDEAUSI~ 
C. eduks Hems1 

HAEMW.4TD.y YLUM 
Haemafolrylum sp. 

SCHIZOWBIUM 
S porakjbum ,Vell.) Blake IS ex<e/sum Vog.) 

GYMNOCLADUS 
G dumur ,L, Koch 
G L km@nsrs Badl 
G burmamius C E Parkmson 

GLEDITSIA 
G amorpkotdes (Gnseb I Taub 
G trmionrhm L formd inermrs (L ) Zab 
G maimcanrha Desf 
G. furor Desf 

DEIONIX 
D reguz (Hook ) Rai. 
D. efaaa CL ) Gamble 

PARKINSONIA 
P. n< ulaata L 
P aJrr<aw Sand. 

COLVILLEA 
C roiemow Hook 

BL’SSEA 

B ma~smrnsu (Tub.) Harms 
B ot< rrlenraks Hutch 

CERCIDIUM 
C florrdu-m Grav 
C -mrc roph,llu,r’lTorrey) I. Johnston 

WAGATEA 
W sprcara ,Dalz, Wtght 

PACHYELASMA 
P da~~mannu Harms 

STACHYOTHYRSUS 
S sfoudrzr Harms 

PELTOPHORUM 
P aJn<nnum Sond 

P. rlubuna (Spren&!J Taub 
P ferrzymeum Bcnth 
P znerme (Roxb.) Ndves 
P ptcrrx arpum (DC ) Heyne 
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+ weak; + + medium; + + + strong. 
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recently reported by Despontin et al. [9]. Both isomers 
of Shydroxypipecolic acid were also found in seeds of 
4 species of the genus Gleditsia and trace amounts of the 
3-hydroxy-4-methylglutamic acids previously found in 
Gymnocladus species were also present. 

An unusual and possibly unique chemical character 
was found in the seeds of Peltophorum. All species were 
found to accumulate a strongly acidic ninhydrin-reacting 
compound which has been found in no other plant 
species. The isolation and characterisation of this com- 
pound will be described later but is tentatively identified 
as a phosphate ester of 4-hydroxypipecolic acid. 

EXPERIMENTAL 

Paper ionophuresis. Finely ground seed (200 mg) was shaken 
with 1 ml 70 ‘A EtOH for 24 hr. The suspension was allowed to 
stand for 1 hr and 0.01 ml of the supernatant was subjected to 
ionophoresis on Whatman 3 mm paper (70 V/cm for 30 min) 
in buffer solutions of pH 1.9 and 3.6 [IO]. 

20 paper chromatography. 0.5 ml of supernatant solution 
prepared as above was passed through a column (5 x 1 cm) 
of cation exchange resin (Dowex 5OW x 8) in the H+ form. 
After washing with water the amino acids were displaced from 
the column with 20 ml 2N NH,. The ammoniacal solution was 
evaporated to dryness and the residue redissolved in 0.5 ml 
70% EtOH. 0.01 ml of this solution was chromatographed 

on Whatman No. 1 paper usmg the ascending method. Solvents 
used were m-BuOH-HOAcH,O (12: 3: 5) followed by PhOH- 

H?O (4: 1, w/v) in the presence of NH,. All papers were developed 
with ninhydrin (0.2 ‘A w/v in 95 y0 aqueous acetone). Amino acids 
were identified from their R, values and ionic mobilities and by 
co-chromatography with authentic compounds. 
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