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Ati-The germination and growth inhibiting compounds found in Lesp&zu bicdor, L. c~cura and L uiprlocrcl 
seeds have been shown to be cata%n and cpicatbchin. Diffcrenca in time of germination UK! amount of eprty seedling 
growth (L. srip. > L. cun. = L. MC.) were inversely related to the quantities of these polyphenols found in the scak 

INlRODLXl?ON 

During an investigation of the growth inhibitors isolated 
from L4spedeza & it was observed that Lesprdrza 
s~ipuinceu (Korean) seeds germinated in two or three days 
whikthcsaXIsof~spr&zacWrafa(scr&a)andL. 
b&oh (shrub) required at kast six days for germination. 
A pc&bk explanation fnr this is the presence of water- 
solubk inhibitors in the germinating sad and this was 
con6rmed by b-y. These inhibitors appeared to a&t 
both the rate of germination and subsequent young 
seedling growth of Le.spedeza seeds. In this report. we 
dcacribc the isolation and identification of the growth 
inhibitors present in the seeds of the three Lcspedezo 
spa&s. Ibe quantities of these inhibitory compounds 
isolated from the seeds arc correlated with the time 
required for germination. 

REpULl5 

!Sds of the three spaits of ~spe&zo were tested for 
di!Tcrcnces in rate of germination and subecquent seedling 
root growth. It was condnwd that the trspe&zo sripu- 
lacea seeds germinated more rapidly (70% after 3 days; 

90%ot7~ys)thandidtboKofL.bicolor(lO%md30~~ 
andI,cwvolo(20%~80”/d.Itw~a~o~dthat 
root growth of those t. &color (2.0 mm) and f... cwuuru 
(16.6 mm) seedlings that had germinated after 7 days was 
inhibited compared to that of the f.. sfipu&cea seedlings 
(35.7 mm). 

Sccdofthethn~spcciuwcreimmef&inwatafor 
16 hr and the resulting solutions wzrc used in kttuct aced 
germination bioassays to determine whether growth 
inhibitors were being kached from the seeds. T%c kvcls of 
inhibitors in solutions derived from L. bicolor and L. 
CWWUIO seeds being greater then that obtained from L. 
sripulaceu seeds (Table 1). If the k&We from L. auwau 
sads was addal to L. sripulocca sa& a marked reduction 
in oebdling growth was observed (Tabk I). 

Isolation of the inhibitory compound leeched from 
Lespedeza s&s was performed using the kttucz Ked 
bioassay to locate the growth inhibitory activity. (+b 
Cat&in and ( -~tc.chin were idcntifkd as the 
inhibitory compounds pruent in the thra spazks of 
Lrspedezo scads after analysis by TLC, NMR. MS and 
HPLC. The quantities of cat&in and @cat&in readily 
W from the scads in sixtctn hours are compnrai to 
the total content of these compounds in the seeds 

Tabk I. E&US of Lmpdera sad kxhra on the root growth of scailmgs 

L.ellucc (mm)t 
._ . . -_ 

ConanmhP 0 0.01 x 0.1 x Ix 

55.7rb 54.hb 53&b 
52.&b 47.3ab 
60.& 58.01 

18.k 
2L6c 
34.3bc 

~spedeza cmwata 
La$&xa nipdxca (nun) 

27.3 27.4 18.1 6.9 

l Conccnrntionoft&krchteirthcrerultof 16brofimmerGonof5.0pofscaisin 
20mlH,O.Roo1growhwasmawal aRasixby& 

t Means squatal by Duncan’s multipk range est. 5 “,. kvcl. 
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T&c 2. Gtachitls in Lespcdrxu saad, 

( + ~Gtechin ( - FEpiatecbin 
- - - 

16 hr lachPte* 10tdt 16hr kadute total 

(%%) (&g) 

Lqdera buolor 60 (0.5) Jo0 2a3(1.7) 2000 
tispedera cwya.ta 120(1.0) 200 4a3(3.4) 5000 

Ln&a uipulaca 2 (0.02) 5 30 (0.3) 50 

l ~tityp+ratinrq~lafhlc~aI6brofimmarionoTS.Og~in 
20 ml H,O. Nttmbm in vtbae iadiatc molu comtratton x IO-‘. 

tQutltity present tn authAtK%c utrxx of gfound resdr. 

(-r&k 2). Tile quantities of these c0inpotI& found in the 
seeds of the three spxks are inversely r&tad to the rates 
ofprminotion cmd r&sequent scailing growth that were 
measured. The growth regulating activity of cat&in and 
cpicatecbin (pure compounds) in the kttucc saad assay 
and an assay using l*sjAeza sripulacea seals is shown in 
Tabk 3. The total concentration of catcchin and 
cpiatazhin kacbal from L-. cuncara seeds in sixteen hours 
is 4.4 x lo-’ M which can crcount for the growth 
inhibiting activity obacrvcd in tbc kttuct bioassay bnsed 
on a comparison with the activity of the pure compo~&. 

The more rapid rate of seed -[ion and seedling 
growth of Ltspbdtsa stipvlcrca may be attributed IO the 
relatively low kvels of at&in and cpicatcchin prcxnt in 
the seals. In contraa& the seed germination and early 
sculling growth of the 0th two Lesp&za spaks is 
delayal by the relatively high kvds of these inhibitory 
compoundsfoundintbcscak.Longcrpcriodsoftimcare 
requiral before the quantities of cat&tin and cpicatcchin 
are reduced to non-inhibitory kvek in those scads 

Catcchin and cpicatachin have not been reported 
peviously to be present in Lrsprhz4 se& or in other 
parts of tbc plnnts [ 1,23. Cat&in was reported to be an 
cndogax3us regulator of seed gcrmirUion and scailing 
growth in peaches [3]. Since an inhibition of the pcr- 
oxidotive oxidation of indole-3-acetk acid was found, a 
rok for catahin in tbc control of burmonc wtabolkm in 
pafb sads was suggested. Snilar polyphcnok have been 
found to be inhibitors of sulphydryl transferase [S] and 
phospburylasc [S] enzymes so that multipk sites of action 
for cot& and cpicatahin may be possibk. 

Therefore. while the sites of action for tbmc compounds 
may not be known, the di&cnces in quantities of 
catcchin and cpkatbchin present in Lspedcza scads 
appear to account for tbc differences in rates of germi- 
nation and early seedling growth found for these three 
SpCCiCS. 

UtIrRlMeJVTAL 

Auoy.SeedroTL*turLMvoSmiwcv.Grud~ortbe 

vuioua Imp&I42 sds were ud tn four-tcgmatta! Petri di&a 

and the mttltod of Tutg ud Young wu foUowa! [6]. 
IAarion CRd Uenljlscti~ o/inhIbilas. sads of the various 

Lnpcdrro,pada(50)wmimmaradin20mlH10udkepc8t 
room temp. for 16 hr. Afta hltntion md washing of lbc aceds, 
tbecombinsdrdnrwrrulrrtadrnccwitbEtOAc(~Oml).Tbe 
concdatrwcl~~torilia(O.UQnrhiflr)TLCplrta(J 
x 2Oan) and dcvdo& with CH,Cl,-McOH (4: I). A u at 

R, 0.45 &a cxtrxtion rbowcd inhibitory activity with tl~ 
kttur s& rtuy. Tbcccwpound(r), R, 0.45, tud UV iz” nmz 

281witbIRmd’H NMR&oindkatinga&vonoidmo&ty.Thc 
compouDds were identitkd al a mixture of atc!chift. n/r 2!xl 

[M]‘.udepiatachinmjr290[M]‘.byElMSpobc70cVIDd 
CIMS (NH,). Con6tnution yu done by tune phuc HPLC 
using a IO jcm polystyxnc tiyiti column ud l grwdknt 
sdvcnt sptcm (MeCN&Xl6 NHCI) at 1.3 ml/tin [7]. 
Gtehin (R, 10.92)md epiata%in (R, 13.24) were scpprrtal md 

qtuoti6ed in the bspedea sad kachata by tlus mctbod. 
Mcthnolic cxtrrtion of the atachinr from th ground 

~spr&z47~wudottc~t l~ud~ysuoftbccompcuA 
(yu done by HPLC. 

T&k 3. EITccts of at&tins on root growth Oc tilings 

Conaxttratlon (M. x IO’) 0 I 5 IO 50 

Lcttwe (mm) 
.- -. - 

(+)-Gtadin 54.h. 55% 21.lbc 17.Obc O.Od 
( - ~EpiaIachin 52.lr 25.9b 13.5c O.&l 

Lapedexa stipulocta (mm) 
--. ,,. - - -. - 

(+~tcchin 21.4 21.6 5.0 
( - FEpiaIti 15.1 5.0 

*Mutts -Iad by Dunan’s mtdtipk range tat. 5’~ kvcl. Root kngths tncuursd 
afta rix dry%. 
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