
15. 3. 1968 Specialia 223 

voi t  e f fec t ivement  dans le culot  qui  donnera  la f ract ion L, 
une masse blanchg~tre de glycog~ne qui  occupe principale-  
meri t  le fond de ce culot.  I1 est probable,  dans  ces condi-  
t ions que  la d & a n t a t i o n  r~alis6e apr~s la cent r i fugat ion  
en t ra ine  beaucoup  plus Iac i lement  les 616ments de la 
f rac t ion L, qui  se t r o u v e n t  tass~s au-dessus de ce culot  
de glycog~ne, avec  c o m m e  consfiquence leur sfidimenta- 
t ion ult6rieure dans  la f rac t ion microsomale  P. 

which can be expla ined by  the  sed imen ta t ion  in the  L 
fract ion of a high propor t ion  of the  glycogen accumula ted  
in t he  l iver  of fed animals.  The  presence of this componen t  
changes the  organiza t ion  of the cen t r i fuga t ion  pel le t  so 
that ,  dur ing the  decan ta t ion  of the  L fract ion,  subcel lular  
s t ruc tures  sed iment ing  in this f ract ion are sucked off and 
recupera ted  in the  n e x t  centr i fugat ion pellet,  i.e. in the  
microsomal  P fraction.  

Summary. Signif icant  differences were  observed in 
enzymic  composi t ion  of L and P fract ions be tween  
fast ing and fed animals.  The  L fract ion conta ins  a smaller  
percen tage  and the  P f rac t ion a h igher  percentage  of the  
enzymic  ac t i v i t y  of the  homogena te  when the  ra t  is fed, 
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T h e  Effect  of  U V - I r r a d i a t i o n  on  G l u c o b r a s s i c i n  and O t h e r  G l u c o s i n o l a t e s  ( M u s t a r d  Oil G l u c o s i d e s )  

The  glucoside glucobrassicin (GB]R), i.e. 3-indolyl- 
methylglucosinola te ,  isolated first  f rom Brassica species z 
is the  main  precursor  of the  goi trogenic th iocyana te  
(SCN-)  and of the  indole auxins  (plant  growth-regulators)  
in these and m a n y  o ther  p lants  2,a. These ac t ive  substances 
are l ibera ted  f rom G B R  by  the  enzyme  myrosinase.  The  
products  of this enzymat ic  c leavage  depend on the  p H  of 
the  medium.  A t  p H  7, G B R  splits to yield glucose, 
sulphate,  3 -hydroxymethy l indo le  (3-OH-MI),  respect ive ly  
3 ,3 ' -d i - indoly lmethane  (Di-IM) and SCN- .  A t  p H  4, 
3- indolylacetoni t r i le  (IAN) is t he  p r ima ry  indolic c leavage 
product ,  a long wi th  glucose, b i su lpha te  and  sulphur.  

A l though  the  aqueous  solutions of G B R  are re la t ive ly  
stable,  t h e y  are  v e r y  sensi t ive to UV-l ight .  W e  h a v e  
inves t iga ted  this fact  in some deta i l  and the  essential  
results  are  discussed in the  present  communica t ion .  

The  G B R  used was prepared  in our l abora to ry  as the  
t e t r a m e t h y l  a m m o n i u m  sal t  (of 97% pur i ty)  according 
to GMELIN and VIRTANEN 1. Aqueous  solutions of G B R  
were i r rad ia ted  in qua r t z  cells (d = 1 cm) a t  a dis tance 
of 15 cm f rom the  UV source, a 'Chromato lux '  t ubu la r  
l amp of P leuger  Inc.  (G8TL, 8 W, emi t t i ng  pr inc ipa l ly  a t  
2537 ~ w i thou t  addi t ional  f i l t rat ion).  

The  t ime  course decompos i t ion  of G B R  was followed 
by  m e a s u r e m e n t  of the  absorbancy  of the  solut ion a t  
230 nm (spec t rophotometer  CF¢-Optica Milano) (results 
in F igure  1). The  init ial  s teep decrease in absorbancy  is 
supposed to character ize  the  decompos i t ion  of G B R  and, 
af ter  the  m i n i m u m  has been reached (at 3 rain), the  small  
rise and slow subsequent  change is p robab ly  due to the  
fo rmat ion  of the  final  decompos i t ion  products .  The  
m i n i m u m  va lue  is supposed to represen t  the  po in t  of 
in tersect ion of 2 curves.  I t  is i m p o r t a n t  to  note  t h a t  long, 
cont inuous  i r rad ia t ion  of the  sample  causes the  same 
changes in absorbancy  (curve 1) as a short,  only  3 min  
long exposure  (curve 2). 

F o r  the ident i f icat ion of the  decomposi t ion  products ,  
the solutions of G B R  (1 mg/ml)  were i r radia ted  as a l ready  
described for 10, 20 and 45 min.  A t  first  i t  m a y  be ac- 
cen tua ted  t h a t  the  p H  of the  solutions fell f rom p H  7.0 
to p H  3.7 af ter  10 rain i r rad ia t ion  and then  no fur ther  
change was observed.  The  presence of su lphate  in the  
solutions was p roved  (as Ba-salt) .  The  o ther  products  
were ident i f ied by  means  of paper  ch roma tog raphy  
(Figure 2). An unknown p roduc t  (X on F igure  2; green 
fluorescence wi th  fo rmaldehyde  reagen t  4, 1Rf= 0.56) 
appeared  af ter  10 min  i r radiat ion,  bu t  i t  vanished  on 
fur ther  i r radiat ion.  The  o ther  4 final  products  were 

ident i f ied  as glucose, SCN-,  3 -OH-MI and Di-IM. F r o m  
this  i t  is ev iden t  t h a t  all the  products  of photolys is  are 
ident ica l  wi th  the  products  of enzymat ic  c leavage  of G B R  
by  myrosinase.  Quan t i t a t ive ly ,  83.3% of the  ini t ial  G B R  
(50 ~ug/ml) was decomposed  af te r  3 min  of UV-i r rad ia t ion  
(es t imated f rom the  a m o u n t  of l iberated SCN-) .  The  re- 
main ing  G B R  decomposed  p robab ly  to IAN,  as a resul t  
of the  fall in the  p H  of the  solution.  For  comparison,  the  
exposure  of the  same GBR-so lu t ion  to sunl ight  resul ted in 
55% decdmposi t ion of glucoside. Also, af ter  exposing the  
solut ion to g a m m a  radia t ion  (100 k R  Co6°), there  followed 
a 41% decomposi t ion  of G B R ,  bu t  the  products  formed 
a t  UV-i r rad ia t ion  were no t  found in this  case. 

The  UV-i r rad ia t ion  of some o ther  glucosinolates,  sin- 
albin, sinigrin, glucoiberin and progoitr in,  p roduced  a 
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Fig. 1. The changes of absorbancy at 230 nm after UV-irradiation of 
water solution of glucobrassicin (50/zg/ml). Curve 1, continuously 
irradiated solution; curve 2, the solution irradiated for 3 min then 
left without further irradiation. 
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s imi la r  decompos i t ion ,  b u t  e v i d e n t l y  n o t  as  r a p i d  as t h a t  
of G B R .  T h e  f o r m a t i o n  of glucose a n d  s u l p h a t e  a n d  in 
case of s i na lb in  also of S C N -  (in acco rdance  w i t h  i t s  
e n z y m a t i c  cleavageS),  as well  as t he  decrease  of t he  p i t  
v a l u e  of these  samples  was  t h e  same  as in  t h e  G B R .  
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Fig. 2. Identification of products of glucobrassicin decomposition by 
means of paper chromatography. After applying aliquote parts of 
the investigated solutions on the paper Whatman 1, the developing 
was effected in the system butanol-acetic acid-water (4 : 1 : 3). Detec- 
tion: indoles by the EHRLICH 1 and PROeH&zKA (formaldehyde) 
reagentS; glucose and GBR: AgNO3+ NH4OH1; SCN-, GBR: 
Fe(NO3) ~ + HNO31. 

However ,  t he  i s o t h i o c y a n a t e s  e x p e c t e d  f rom o t h e r  gluco-  
s inola tes  were  n o t  d e t e c t e d  e v e n  a f t e r  a t t e m p t e d  conver -  
s ion to  t h i o u r e a  de r iva t ives .  Th i s  ind ica tes  a c e r t a i n  
d i f ference b e t w e e n  t h e  pho to lys i s  a n d  t h e  e n z y m a t i c  
hydro lys i s  of these  glucosides.  

The  i d e n t i t y  of t he  p r o d u c t s  of U V - p h o t o l y s i s  of t he  
e x a m i n e d  gIucosinota tes ,  especia l ly  of G B R ,  a n d  of t he  
p r o d u c t s  of t h e i r  e n z y m a t i c  hydro lys i s  sugges ts  a spec t s  
on  t h e  f u n c t i o n  of t h e s e  s u b s t a n c e s  in  p l a n t  phys io logy ,  
p rev ious ly  n o t  cons ide red  6-8. 

Zusammen/assung. D u r c h  die W i r k u n g  v o n  U V - L i c h t  
auf  wXssrige L 6 s u n g e n  v o n  Glucobrass ic in  u n d  S ina lb in  
e n t s t e h e n  d iese lben  Z e r s e t z u n g s p r o d u k t e  wie bei  de r  
S p a l t u n g  d u r c h  das  E n z y m  Myros inase  (HSO~-  u n d  SCN- ,  
Glucose  u n d  diesbezi igl iche H y d r o x y v e r b i n d u n g e n ) .  ]3ei 
a n d e r e n  G lucos ino l a t en  f i ih r te  de r  TLTV-Einfiuss zwar  a u c h  
zur  A b s p a l t u n g  yon  H S O ¢ -  u n d  Glucose,  e ine gle ichzei t ig  
e r w a r t e t e  B i l d u n g  v o n  I s o t h i o c y a n a t e n  wurde  h ie r  j e d o c h  
n i c h t  ge funden .  
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P i g m e n t  Format ion  f rom Tyros ine  Derivatives  by UV-Irradiat ion in Thin-Layer  Chromatography  

T h y r o x i n e  is k n o w n  to  be  sens i t ive  to  l ight ,  u n d e r g o i n g  
o x i d a t i o n  w i t h  t h e  f o r m a t i o n  of a v is ib le  yel low p i g m e n t  1. 
B r o w n  p i g m e n t s  were  desc r ibed  as a p p e a r i n g  f rom ty ro -  
s ine  a n d  dopa ,  fo l lowing o x i d a t i o n  b y  U V - i i g h t  ~. A u t o -  
o x i d a t i o n  of t y ro s ine  3-5, d o p a  ~-7 a n d  d o p a m i n e  8 l ead ing  
to  m e l a n i n  f o r m a t i o n  h a s  b e e n  wide ly  r epor t ed .  Since al l  
t h e  c o m p o u n d s  m e n t i o n e d  are  d e r i v a t i v e s  of ty ros ine ,  t h e  
cond i t i ons  for  p i g m e n t  a p p e a r a n c e  on  t h i n - l a y e r  c h r o m a -  
t o g r a p h y  p la tes ,  p a r t i c u l a r l y  f rom t h y r o i d  ho rmones ,  h a v e  
b e e n  inves t iga t ed .  

A s c e n d i n g  c h r o m a t o g r a p h y  was ca r r i ed  o u t  in  e t h y l  
a c e t a t e :  m e t h a n o l :  2 N a m m o n i a  (100: 40:  60 V/V)  ~ for  1 h 
on  glass p l a t e s  c o a t e d  w i t h  a 250/~ t h i c k  l aye r  of Kiesel-  
gel G. 

T h r e e  pla tes ,  app l ied  w i t h  25 /~g of 3-monoiodo-L- 
t y ros ine  (MIT),  3 ,5-d i iodo-L- tyros ine  (DIT),  3, 5-diiodo- 
L - t h y r o n i n e  (T2), 3, 5, 3 ' - t r i i odo-L- thy ron ine  (T~), L- 
t h y r o x i n e  (T4), DL- thyronine  (T), L- tyros ine  (Tyr.) a n d  
w i t h  a m i x t u r e  cons i s t ing  of MIT,  n I T ,  T2, T~, T 4, 5 p g  
of each  d i sso lved  in 3 N a m m o n i a ,  were  e h r o m a t o g r a p h e d .  
One  p l a t e  was  s p r a y e d  w i t h  a 0 .2% n i n h y d r i n  so lu t ion  in  
a ce tone  a n d  h e a t e d  a t  100°C for  5 min ,  t h e  second  was  
U V - i r r a d i a t e d  a n d  t he  t h i r d  was  lef t  u n c o v e r e d  in  t h e  
l a b o r a t o r y  fo r5  days .  Two h of U V - i r r a d i a t i o n  or exposure  

to  o r d i n a r y  l i gh t  for 2-5  days  r evea led  d a r k  spo ts  a t  t h e  
si tes c o r r e s p o n d i n g  to  all e x a m i n e d  compounds ,  as loca ted  
in t h e  n i n h y d r i n  s t a i n e d  pla te .  The  presence  of iod ine  in 
t h e  molecule  does  n o t  seem to  be  essent ia l ,  s ince t y r o s i n e  
a n d  t h y r o n i n e  also y ie lded  p i g m e n t e d  spots ,  a l t h o u g h  
l igh te r  t h a n  t hose  of t h e  i o d i n a t e d  c o m p o u n d s .  

S imi la r ly  c h r o m a t o g r a p h e d  pla tes ,  w h e n  U V - i r r a d i a t e d  
t h r o u g h  a n  o r d i n a r y  glass cover  or w h e n  k e p t  in  t h e  d a r k  
for  n e a r l y  2 m o n t h s ,  d id  n o t  r evea l  a n y  spots .  However ,  
u p o n  exposure  to  i r r a d i a t i o n  ( the  f o r m e r  one  a f t e r  re- 
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