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E f f e c t s  of  N ~ - B e n z y l a d e n i n e  o n  G l y c o a l k a l o i d s  i n  P o t a t o e s  a s  D e t e r m i n e d  b y  T h i n  L a y e r  

C h r o m a t o t } r a ] a h y  

Throughou t  mos t  of the i r  h i s to ry  the  So lanum glyco- 
alkaloids have  been t r e a t ed  as a single e n t i t y  under  t he  
t e r m  'solanine ' .  In  1955, a second componen t ,  chaconine,  
was sepa ra ted  f rom a glycoalkaloidal  ex t r ac t ion  of 
Solarium chacoense 1. Since then,  m a n y  o ther  glycoalkaloids 
have  been isolated f rom members  of the  Solanaceae 
family.  ZITNAK e summar ized  16 such member s  including 
e-, t3-, and y-var ia t ions  of solanine and  chaconine,  plus 
solacauline, lept ines  I and II,  and lept in ines  I and  II ,  all 
of which  exhib i ted  modif ica t ions  of the  sacchar ide  moie ty  
on the  alkaloid, solanidine.  Addi t iona l  individuals  bui l t  
on o ther  aglycones were included in the  listing. Procedures  
were proposed  for t h i n  layer  ch roma tograph ic  (TLC) 
analysis  of glycoalkaloids using several  d i f ferent  ext rac-  
t ion  m e t h o d s  a. Trad i t iona l  ammon ia  p rec ip i t a t ion  was 
t h o u g h t  appl icable  only  for ex t rac t ions  of e~-solanine and 
e-chaconine,  leaving o ther  possible glycoalkaloids un- 
touched.  Add i t iona l  me thods  proposed  were w a r m  
carbonate ,  ho t  water ,  and  e thy l  ace ta te  ex t rac t ions  which  
would separa te  glycoalkaloids whose glycosidic proper t ies  
m a y  prevai l  over  the i r  alkaloidal  behavior .  

Chemical  t r e a t m e n t s  have  been  effect ive me tho d s  for 
reducing glycoalkaloid fo rma t ion  4-8. In  previous  experi-  
ments ,  p r eha rves t  spray ing  of N6-benzyladenine were 
examined  as to  the i r  effective abi l i ty  to  augmen t  glyco- 
alkaloidal  fo rma t ion  9. 

Russe t  B u r b a n k  po ta toes  were used in th is  s tudy.  They  
were washed,  towel  dried, d iv ided  into 4 groups,  and 
sub jec ted  to v a c u u m  injec t ion  wi th  wa te r  solut ion of N 8- 
benzyladenine .  Af ter  drying,  each of the  4 t r e a t m e n t s  
(0, 250, 500, and 1000 p p m  N~-benzyladenine)  were 
d iv ided in half. One half  of each was i l luminated  for 7 days  
a t  200 ft-c, 16~ and 60% 1R.H., while  the  rest  were 
s tored in darkness  a t  5 ~ for 7 days.  

In  p r epa ra t i on  for ext rac t ion ,  each i l lumina ted  p o t a t o  
was peeled on its l igh t -exposed  side wi th  a peeler. The 
peeler  r emoved  2 m m  of outer  layer  w i th  each cut t ing.  
The tubers  s tored in darkness  were s imilar ly  peeled.  The 
peelings were cut  into smal l  pieces w i th  a knife and were 
quickly weighed into 5 g amounts .  Four  5 g por t ions  
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were ob ta ined  f rom each of t he  8 t r e a t m e n t s  (0, 250, 500, 
and 1000 p p m  N6-benzyladenine,  half  i l luminated  and  
half  s tored in darkness) .  Ex t r ac t i ons  of glycoalkaloids 
were made  for th in  layer  ch ro ma t o g rap h  according to 
me t h o d s  of ZIT•AK3. 

Glass p la tes  (5 • 20 cm) were coa ted  wi th  a 0.25 m m  
silica gel-G adso rban t  and then  e tched  to provide  a 
uni form solvent  m o v e m e n t  d is tance  of 15 cm. Fol lowing 
ac t iva t ion  at  120~ for 1 h, each p la te  was spo t t ed  in 
2 places. The left hand  spot  con ta ined  a s t an d a rd  of 
solanine, solanidine,  or chaconine,  while the  r igh t  hand  
spot  conta ined  an u n k n o w n  glycoalkaloid mix tu re  1 of the  
8 samples  descr ibed  above. The pla tes  were t hen  developed 
wi th  a so lvent  sys tem of me t h an o l  : 1-butanol  : acetic acid : 
water  (60:15:15:10) .  Af ter  developing and  drying,  
p la tes  were exposed to  iodine fume in a glass tank.  The 
resolved spots  were graded according to visual  in tens i ty  
and the  RI values were calculated.  

As shown in the  Table,  all samples  ex t r ac ted  wi th  
ammo n i a  revealed 2 spots  unknown.  In  mos t  cases these  
separa t ions  m a t c h e d  the  Rf  • 100 values  for the  solanine 
and chaconine  controls.  However ,  the  spots  represen t ing  
po ta toes  f rom the  250 p p m  N6-benzyladenine dark  
t r e a t m e n t  were more  in tense  t h a n  those  der ived f rom the  
100 p p m  N6-benzyladenine t r ea tmen t .  All 3 concen t ra t ions  
of N6-benzyladenine in the  tubers  exposed to  the  l ight  
showed equal  a m o u n t  of solanine and chaconine.  I t  would 
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Hot water extraction Ethyl acetate extraction 
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Charted numerals from 1 to 5 represent relative optical intensities of the TLC spot at that location [1 = least and 5 = most]. 
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Summary of thin-layer chromatographic data obtained through 4 extraction procedures for potato tubers which were dipped by suction 
infiltration in various concentrations of N6-benzyladenine (N6BA). 

Ammonia precipitation Warm carbonate extraction 
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seem t h a t  in th is  case N"-benzyladenine  p romotes  the  
fo rma t ion  of glycoalkaloids in the  dark  and is even more  
inf luenced to  do so in the  light.  Others  have  not iced  the  
po ten t i a t i on  of a cy tok in in  effect  by  red l ight  10 

The n o n - a m m o n i a  prec ip i ta t ion  ex t rac t s  p roduced  spot  
separa t ions  of several  unident i f ied  glycoalkaloids.  The 
w a r m  carbona te  ex t rac t ion  usual ly consis ted of 3 separa-  
t ions  per  t r e a tmen t .  The dark  reac t ion  p r o m o t e d  an 
intense,  h igh Rf  value spot  a t  500 p p m  N6-benzyladenine.  
Of the  compounds  ex t r ac t ed  by  ho t  water ,  the  250 p p m  
N~-benzyladenine-dark  t r e a t m e n t  seemed mos t  inh ib i to ry  
to  glyeoalkaloid format ion.  The 1000 p p m  N6-benzyl - 
adenine- l ight  t r e a t m e n t  led to  an increase in visual  
dens i ty  of t he  h ighes t  Rf  en t i t y  and the  appa ren t  origin 
of an addi t ional  compound .  The individuals  appear ing  
in the  e thy l  ace ta te  ex t r ac t ion  were general ly  unchanged  
by  ei ther  l ight  or da rk  or N6-benzyladenine t r ea tmen t s ,  
except ing  the  2 dense spots  f rom l igh t - t rea ted  po ta toes  
receiving no N6-benzyladenine t r ea tmen t .  

As ind ica ted  wi th  the  a m m o n i a  ext rac t ions ,  low con- 
cen t ra t ions  of N6-benzyladenine p romote  the  format ions  
of e-solanine and e-chaconine  even in tubers  s tored in 
darkness.  This s i tua t ion  was less a p p a r e n t  in ex t rac t ions  
of unknown  glycoalkaloids which  would indicate  an N 6- 

benzyladenine  in ter ference  wi th  solanidine fo rma t ion  and  
its incorpora t ion  in to  the  glycoalkaloidal  s t ructure .  The 
o ther  unident i f ied  glycoalkaloids d e m o n s t r a t e  some 
differences in spot  separa t ion  and  in t ens i ty  f rom dark  to  
l ight  t r e a t m e n t s  and  when  under  t he  inf luence of N 6- 
benzyladenine .  Pe rhaps  the  fo rma t ion  of the  glycoside 
moiet ies  in l ight  and dark  s i tua t ions  are also af fec ted  by  
th is  cytokinin .  

Zusammen/assung. Behand lung  der  Sprossknol len mi t  
Benzyladen in  f6rder t  die Glykoalkalo idbi ldung der  
Solanaceen.  Je nach  E x t r a k t i o n s m e t h o d e  k6nnen  nn-  
ident i f iz ier te  Alkaloide nachgewiesen  werden.  
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E n h a n c e m e n t  of  the  B l o o d  P r e s s u r e  A c t i v i t y  of  V A L  5- and  I L E S - A n g i o t e n s i n  II  b y  S o d i u m  a n d  
C a l c i u m  I o n s  1, 

E n h a n c e m e n t  by  cer ta in  cat ions of several  biological 
act ivi t ies  of ValS-angiotensin I I -Aspl- f l -amide (Asn 1, 
VaP-A II) has  previous ly  been  demons t ra t ed .  W h e n  the  
pep t ide  is dissolved in hyper ton ic  or isotonic NaC1 
solut ion r a the r  t h a n  hypo ton ic  solut ion or dist i l led wa te r  
its dipsogenic,  an t id iure t ic  and na t r iu re t ic  effects are 
enhanced  when  it is in jec ted  in to  the  th i rd  bra in  ventr ic le  
in goatsa,  4. Similar  s tudies  include rat ,  guinea-pig, and  
bi rd  pressor  act ivi t ies  and  s t imula t ion  of isolated ra t  uter-  
us and  guinea pig i leum 5-~. Certain addi t iona l  mono-  and  

d iva len t  cat ions  were found to be effective in enhanc ing  
the  ra t  blood pressure  (bp) ac t iv i ty  of Ash 1, ValS-A II  6, 7. 

In  t he  p resen t  s t u d y  we inves t iga te  w h e t h e r  the  
ei tects  of NaC1 and  CaC12 are res t r ic ted  to  t he  amide  
der iva t ive  of angio tens in  I I  or w h e t h e r  t h e y  are also 
observed wi th  the  na tu ra l  hormones ,  Aspl,ValS-angio - 
t ens in  I I  (ValS-A II)  and Aspl-I leS-angiotensin I I  (Ile 5- 
A II). 

Methods. The ra t  bp  assay was pe r fo rmed  on nephr -  
ec tomized  ra ts  as prev ious ly  descr ibed ~, excep t  t h a t  the  


