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Aktrut Xaulerpm. a green algal pigment po-ring a unique bus-mdole s~ructurc, has been shown to be a plant 
growth regulator. Root growth asrays were conducted with uukrpm and IO hydrolyslr product. and the raults were 
commrcd with data obtained wtth mdok-3-aattc acid (IAA). tndok-3-pyruvw acid (IPA) and mdok-3-acrylr acid 
(IAcA). This study ha, cndmtcd thaw uukrpm. In munce a dlmcr of mdok-3-acrylic acid. hctuva much IIke the lndok 
auxins 
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Caukrpm. I. is a unique pcgrncnt found In some. but not 
all. specla of the gran alga Coulrrpo [ I, 21 Our intcrcsl in 
the chcmotaxonomtc slgnlhana of I [3] led us to 
contemplate whether this sarnmg dlmcr of mdok acryhc 
acid. a known ruun [4]. might act as a plant growth 
regulator. Our mva~~gttons have revukd that I and its 
hydrolysis product 2 arc. In fact. promotors of root 
growth Dctvb cf these studies arc descrlbcd herem. 

We have Isobtcd coukrpm from several species of 
Cuubrpu. most frequently C. urrulor~ordrs and C r4~1- 
nwsu, by adsorption and gel pcrmatlon chromatography 
of the ctudc drhloromethanc soluble cx~ncls Caulerpm 
can be cryslallurd from bcnzentd~ethyl ether or dl- 
chloromcthanc. ‘HNMR and TLC analyses were 
employ& IO assure the purity of the compounds pnor IO 
blolUpys 

Caukrpm IS not partKularly soluble In any medium. 
ethanol and dnncthylsulphox~dc seem IO provide the best 
solubrl~~y for subsequent aqueous dllurlons Solvent 
bbnks were mcludai In theassays In elthcr dlstllkd water 
or nutnent solution. DMSO exhIbIted no mflucna on 
roots of kttua Kedhngs at conanlratlons < 0.2s S;. and 
mcrasmg mhibltlon of gcrmmauon and growth II con- 
CcIItralions > l.O”, In the dllutlon scheme UIILZA. 1.0% 
DMSO corresponds to a IO ’ M solution of I or 2. whrk 
0.25”, represents a 10.’ M solution of the test com- 
pound. The effect of ethanol IS even more dnmatw In 
aqueous solulionsconlaining 0 25 O0 ethanol. germinal~on 
1s almost completely mhlkted. while a 0.05% 
ethanol water mixture mhlbltr root growth. dllulron IO 
O(u5 7, ethanol elirmnala any effect 
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l Contrbutlon No Ia)2 from the Bermuda B~oloyal Suclon 
*Author 10 *horn corrc~pondcncc dbould be rddrcwd 
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The assays were tried In both nutnent solution and 
dlsllllcd water. although the use of nutncnt solution 
resulted In much shorter average root kngths ID both 
controls and test samples In contrasI lo the report of 
Khan and Tolbcrt (51. the aumn standards (and I and 2) 
exhibited only - 209, mhlbtlon of gcrmrnauon at 
IO ” M and IWIK al IO ’ M. II u noteworthy that al 
IO-’ M gcrmmallon praxcded slowly. wrth no gcrrm- 
nation In the first 24 hr and mammum I-go%) 
germmatlon In 48-72 hr. This debyal germmabon may 
explun the appucnt mcongrulty bctwan our data and 
Khan and Tolbcrt’s The results of the root growth tests of 
I and 2 were mdntlvc of auxm act~nty growth rnlubtion 
at bgh conoentrPtlons and growth promotion at low 
ConantratJons (61 

A rcprcscntatlve run with I mdrcatal greatest growth 
promotion at IO ’ and IO ’ M with an IIWVA.IC III 

average root kngth over that of the controls of 21“<. 
Rcsul~s of the root elongation test for 2. conducted ather 
In water or In nutrient soluuon. paralkl those of 1 (see 
Fig. IL 

lndok aat~ actd exhibited effects rrrmbr IO I rod 2 
promotlog growth aI IO ‘/IO l M to the extent of 130% 
of the controls on avenge. lndok-3-pyruvr acid also 
promotad root vowthat IO .’ M. but only to Il3?.of the 
oont.roLr &ok-3-acrylr acid displayed IS 7” roof grotih 
promotion at IO ’ and IO- * M (see FIN. 2). 

Tbc pracncz of lodok auuns in gr&o algae has been ao 
obpct ofaomc debate for a number of yars, but Jacobs tr 
d [7] ha* razntly confirmed the pmeocc of indolc-3. 
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FIN, I Root growth usay results for aukrpm (II and 11% 

hydroly$lr product (21 Pomts rcprocnt the man of three truls. 

sd 1s md~tal by enor bur 

FIN 2 Root qorrth uuy rauJts for mdok accts sad IIAAI 

m&k pytuvr aad (IPA) and mdok rryltc wd (IAcAL Curvcr 
were annputcr pncrrtcd from mans of tttra trul% 

aattc actd tn Caukrpa paspdotdrs. a rpcctes whtch does 
not contam aukrptn [ 3 1. and sulpIted that IAA sttmu- 
latex blade uumtlxtorr and tnhibtts rhizome dcvzbp- 
mcnt We did examme the polar extracts of C. vrru- 
Ia~lot&s for the prcsena of known tndok l ttx~~u. but 
found none. perhpx because the conantraltons found by 
the Jacobs youp me probbly kyond the dctoctton 
Itmtts of our xatch 

In summary. aukrptn (1) and II-S hydrolyxtr product 2 
arc OK 6-1 norcl plant growth regulators tdcnttfia! from 
the marme btorphcre. These untque tndok dcnvattva 

cxhtbtt root growth promotton acttvtty comparabk IO 
that of tndok-3-pyruvlc and tndok-3-acryltc actds. but 
somewhat less than tndole-3-accttc actd More rarntly. 
we have found plant growth promotorr In cx~racts of IWO 

sponges PI 

EXPLRIMCSTAI. 

lsolorrorl oj ru&rrpul Caulrrpu ~rfulorrodrl vu colkctcd 

from Manyo*c MC. Bermuda. In October. 1979 The alp was 

steeped cn Mc,CO (twn) and then In CHICI: 1twwr1 The 

Mc,CO extracts were raduad. rn tx4cw. to an qucow suspcn. 

uon whrh was tlwn qu~bbr~tal wtth the CHICI, C11fLuts The 

CH,CI, phrv was rchxd. m twa to a dark gra gum. 6 79 8 
Thor crude extract r~ chronutogrrphed on Flonvl C2alg. 

column 4 5 I 4Oan) with a hcxanr EtOAc McOH gradient. 

fourtatt frxt~onc were obulnsd Fract.~ott 9 (929 mL). cluted 

wtth EtOAc McOH (9 1~ wan pamatul throu& srpbrdcr 

LH.20 (ooluma 2 x I3Octtt) vlth CHrCII-MeOH II II to @*c 

aukrpln. I. I33 rn& as the vrth of UI frxttons 

If#+u 01 tovlrrpur C’aukrpm (269 ml) was added to a 

soln of 236 mg of B&H), 8H,O In 10 ml 80”. EtOH The 

rmrture was stIrred unda N: at 55’ for 6 hr. then at room tcmp 

ovmufit Tbc soln was acldlhad to pH 4 5 with HCI and the 

EtOH was removed at red pra T%c ruultm8 q suspcnuon WLI 

crtnrtcd with Et:0 tnpontlon of the orpnr phase pa 
23 mg 0r l dark green sold Gel pcfmation of tlus matcrul 

tttrougJ~ Sephadcx LH-20 (tdr NPO) pn 21 mg of 2 

4~)s For the fcrmcnatvx and root growth test. kttuac xcds 

~r&tt~o \OII~ Burpa Ictbers) wm soaked In a IO”. EtOH 

soln for I5 mtn. rinsed 5 t~mcs with dot H:O. dnad nth c:hecu 

cloth Seed assayed at ? 95 O0 gcrmmation 5 ml of soln cootam- 

mg the test compound cn 6st1lkd H,O;DYSO were p1pett0.I 
Into wnall Pyre1 Pctn dlsb A square phStK scmcn supptd 

on a Teflon nng was pIa& cn arh dsh. 20 seals WCTC placui on 

the xruns Ush covers were replaced and the seeds me 

~ncubtd u&r rhltc ltght at 2G23 The root knlths were 

measured after 3 day, Fxh test wu repeated 1 11mes 
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