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Wi tchweeds  (St r iga  spp . )  and  broomrapes  (O robanche  and  Phe l ipanche  spp . )  a re  

devas t a t ing  roo t  pa ra s i t i c  weeds  wh ich  cause  s ign i f i can t  c rop  lo s ses  a round  the  wor ld .  
Seed  ge rmina t ion  o f  t he se  roo t  pa ra s i t e s  can  on ly be  induced  b y  hos t -de r ived  s igna l s  
ca l l ed  ge rmina t ion  s t imu lan t s  p roduced  by  and  re l ea sed  f rom p l an t  roo t s .  A mong  the  
ge rmina t ion  s t i mu lan t s  cha rac t e r ized  so  fa r,  s t r igo lac tones  (S Ls )  a re  mos t  impor t an t  a s  
t he y a re  ind i spensab le  hos t  r ecogn i t ion  s igna l s  fo r  s ymb io t i c  a rbuscu la r  myco r rh iza l  
(A M) fung i  i n  the  rh i zosphe re  and  func t ion  a s  a  nove l  c l a s s  o f  p lan t  ho rmones  r egu la t ing  
shoo t  and  roo t  a r ch i te c tu re  i n  p lan ta .  In  th i s  s tud y,  i so l a t ion  and  s t ruc tu ra l  
de t e rmin a t ion  o f  ge rmina t ion  s t imu lan t s  p roduced  b y cucumber  (C ucum is  sa t ivu s  L . )  and  
ma ize  (Z ea  m ays  cv.  P ionee r  2817)  we re  conduc ted .  The  p l an t s  we re  g rown 
hyd ropon ica l l y  wi th  t ap  wa te r  and  roo t  exuda te s  co l l ec t ed  b y u s ing  ac t iva t ed  cha rcoa l  
fo r  seve ra l  weeks .  T he  roo t  exuda te s  we re  ex t r ac ted  wi th  e th yl  a ce t a t e  and  the  ex t r ac t s  
we re  sub jec ted  to  b ioa s say-gu ided  pu r i f i ca t ion  wi th  O robanche  m inor  s eeds .  T he  
s t ruc tu re s  o f  a l l  pu r i f i ed  compounds  we re  de t e rmined  by spec t ro scop ic  ana l yse s .   

Cucumber  p l an t s  we re  found  to  exude  a t  l ea s t  12  ge rmina t ion  s t imu lan t s  
i nc lud ing  5  known  S Ls ,  7 -oxoo robancho l ,  7 -oxoo robanchyl  a ce ta t e ,  o robancho l ,  
o robanch yl  a ce ta t e ,  and  4 -deoxyo robancho l .  Two  nove l  ge rmina t ion  s t imu lan t s  we re  
pu r i f i ed  and  the i r  s t ruc tu re s  we re  de te rmined  as  7α -h yd rox yo robanchyl  a ce t a t e  and  
7β -h yd roxyo robanch yl  ace t a t e  b y 1D  and  2D N MR  spec t ro scop y,  and  E S I–  and  E I–MS 
spec t rome t r y.  T he  s t e r eochemis t r y  was  de t e rmined  by NO E measuremen t  and  compar ing  
the  CD  spec t r a  wi th  those  o f  t he  s yn the t ic  s t anda rds  o f  fou r  s te r eo i somers  o f  o robancho l .  



 

7α -H ydrox yo robancho l  and  7β -h yd rox yo robancho l  we re  de t ec t ed  a s  an  in sepa rab le  
mix tu re  b y LC−MS /MS  and  GC−MS  ana l yse s .  In  add i t ion  to  the se  S Ls ,  two  o the r  mino r  
no ve l  ge rmina t ion  s t imu lan t s  we re  ob ta ined .  B ased  on  the i r  spec t ro scop ic  da t a ,  they  
we re  sugges t ed  to  be  ca r lac tone - r e l a t ed  compounds  bu t  no t  t yp ica l  S Ls .  T he  germina t ion  
s t imu la t io n  ac t iv i t i e s  o f  7α -h yd roxyo robanchyl  a ce t a t e  and  7β -hyd rox yo robanchyl  
ace t a te  on  O .  m inor  we re  comparab le  to  those  o f  o robanch yl  a ce t a t e  and  
7 -oxoo robanch yl  a ce t a t e .  B y con t ra s t ,  7β -h yd roxyo robanch yl  a ce t a t e  was  a  h igh ly po ten t  
ge rmin a t io n  s t imu lan t  fo r  P he l ipanche  ram osa  i nduc ing  more  than  50% ge rmina t ion  a t  
10  pM.   

The  ma ize  roo t  exuda te  was  found  to  con ta in  a t  l e as t  11  ge rmina t ion  s t imu lan t s  
i nc lud ing  4  known  S Ls ,  o robancho l ,  so rgomol ,  s t r igo l ,  and  5 -deoxys t r igo l .  In  add i t ion  to  
the se  known S Ls ,  nove l  ge rmina t ion  s t imu lan t s ,  pu ta t ive l y  ca l l ed  S L1  and  S L2 ,  and  
me thox y-5 -deoxys t r ig o l  i somers  we re  de t ec t ed .  T he  d i s t r ibu t ion  o f  ge rmina t ion  
s t imu la t io n  ac t iv i t i e s  on  O .  m inor  seeds  a f t e r  f rac t iona t ion  b y RP -HP LC  and  LC –MS /MS 
ana l ys i s  o f  t he  c rude  ex t r ac t  r evea led  tha t  bo th  S L1  and  S L2  were  mix tu re s  o f  i somers .  
One  o f  S L2  i somers  cou ld  be  succes s fu l l y  pu r i f i ed  b y HP LC s .  The  HR–TO F–MS ana l ys i s  
i nd ica ted  th a t  t he  mo lecu la r  fo rmu la  o f  the  s t imu lan t  i s  C 2 0 H 2 4 O 7 .  T he  s t ruc tu re  was  
t en ta t ive l y  a s s igned  a s  me th yl  9 -desme thyl -4 -h yd rox y-5 -oxoca r l ac tone -9 -ca rboxyla t e  by  
NMR spec t ro scop y and  ES I–  and  E I–MS spec t rome t r y.  I t  i s  l i ke ly  tha t  t he  o the r  S L2 
i somers ,  S L1 ,  and  me thoxy-5 -deox ys t r igo l  i somers  a r e  a l l  ca r l ac tone - re l a t ed  de r iva t ive s  
bu t  no t  t yp ica l  S Ls .  

I t  i s  i n t r igu ing  tha t  i n  add i t ion  to  no rma l  S Ls ,  bo th  d i co t  cucumber,  a  hos t  o f  
Orobanche  and  Phe l ipanche  spp .  and  monoco t  ma ize ,  a  hos t  o f  St r iga  spp .  have  shown t o  
p roduce  car l ac tone - r e la t ed  compounds ;  5 -desme thylca r l ac tone -5 -ca rbox yla t e s  and  
9 -desme thylca r l ac tone -9 -ca rbox yla t e s .  S o  f a r,  due  to  the i r  s ca rc i t y,  we  have  no t  ye t  
ex amin ed  th e i r  b io log ica l  a c t iv i t i e s  on  A M fung i  h ypha l  b r anch ing  o r  ax i l l a r y  bud  
ou tg rowth .  These  ca r l ac tone - re l a t ed  compounds ,  s imi l a r  t o  S Ls ,  wou ld  p la y i mpor tan t  
ro le s  i n  the  chemica l  commun ica t ions  in  the  rh i zospe re ,  and  deve lopmen t  and  g rowth  o f  
p lan t s .  Fu r the r  s tud ie s  a re  needed  to  c l a r i fy  the i r  s t ruc tu re s ,  b io s yn the t i c  pa thwa y,  and  
b io log ica l  func t ions .   

 
 


