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The mor t a l i t y  w i th  p la t inum,  an iner t  metal ,  was low 
and  migh t  be due to the  tox ic i ty  of the  sa l t  (BaC12) or to 
HC1 and  HOC1 formed as a resul t  of reac t ion  be tween  
chlorine and wa te r  molecules. The h ighes t  mor t a l i t y  w i th  

2 C1- -> CIe + 2e 
C12 q- H20 = HC1 + HOC1 

BaCI~ (Figure 3) m i g h t  be due to t he  tox ic i ty  of ba r ium 
because the  contro l  w i th  BaCI~ alone showed 18% mor-  
ta l i ty .  

80 
% 
70 

60 

50 

40 

30 

20 

10 

D Pt.electrode ~ Cu.electrode 

I Cu.electrode 0 Cu.electrode 
(N-pole at cathode (N-pole at anode) 

FeC, 

u c b b  11 :: ~ b b bb 

:: b i aaa 

CoCI 2 NiClz MnC[2 CrCl$ ZnOt2 BaC[2 NaG[ KCI 

Fig. 3. Nematode mortality resulting from electrolysis of 9 salt solu- 
tions at 5• 10 -a g lit -1 concentration for 2 h using Cu- and Pt- 
electrodes with and without magnetic field. Controls for each elec- 
trolyte excepting BaCI~: 1. without electric and magnetic field - no 
mortality in 2 h; 2. with magnetic field alone - no mortality in 2 h. 
18% mortality in BaC12 in both 1 and 2. 
a, b, e, d, different letters indicate significant difference in mortality 
at 0.01 level within the graph for an electrolyte. 

The average pe rcen tage  mor t a l i t y  under  crossed fields 
(E H) was the  same as under  E H . N  + and would  there-  
fore s t and  for b o t h  the  s i tua t ions  in Figure  3. In  solut ions 
of fe r ro-magnet ic  salts  the re  was a s ignif icant  increase 
(at 0.05 level) in n e m a t o d e  mor t a l i t y  ill b o t h  electric and 
magne t ic  fields (E H, E H.N+). In  CoCI~ there  was a 
s ignif icant  decrease (at 0.05 level) in mor t a l i t y  unde r  
E H . N - .  No nema todes  died in t he  contro l  of 4. 

The ra te  of chemical  react ion is a l te red  unde r  the  influ- 
ence of magne t ic  fields TM. BHATNAGAR and  MATHUR 9 
suggested t h a t  the  a l tered ra tes  in a n u m b e r  of chemical  
react ions  were caused by  a s t i r r ing effect  of the  magne t ic  
field on the  solut ion as well as an a l ignment  of pa ramag-  
net ic  m o m e n t s  of the  molecules involved.  In  the  p resen t  
e x p e r i m e n t  b iomagne t ic  effects were observed  only  in 
case of Ie r ro-magnet ic  sal ts  and,  as such, could be ascribed 
to the  a l ignment  of para-magnetic m o m e n t s  of the  mo- 
lecules which migh t  have  increased the  veloci ty  of electro- 
chemical  react ions.  
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Summary. UV-i r rad ia t ion  of pheny la lan ine  by  253.7 n m  l ight  in the  presence of hydrogen  peroxide  formed 5 n inhydr in  
reac t ive  p roduc t s  and  ammonia .  Four  of t h e m  were ident i f ied as aspar t ic  acid, serine, a lanine and lysine. 

Stable  and uns tab le  subs tances  which  produce  chemical  
effects  have  been  shown to  be formed b y  u l t rav io le t  (UV) 
light.  One such subs tance  is hyd rogen  peroxide  fo rmed  
dur ing  UV- i r rad ia t ion  of nicot ine in t he  presence  of 
me thy l ene  blue 2. EERRARI and  PASSERA 3 have  shown the  
fo rma t ion  of serine b y  UV- i r rad ia t ion  of aspar t ic  acid. 
They  sugges ted  t h a t  t he  hyd roxy l  radical  for its forma-  
t ion  comes f rom hyd rogen  peroxide,  p roduced  by  U V  
act ion on oxygen  p re sen t  in solutions.  

We  not iced d i f fe ren t  behav iour  of hydrogen  peroxide  
on UV-i r radia t ion .  Exposu re  to  253.7 n m  l ight  resul ts  in 
its d i sappearance  and  the  same t r end  was not iced  when  
i r radia ted  in t he  presence  of ci trul l ine and  arginine.  
However ,  in t he  presence  of Iysine, ty ros ine  and  phenyl -  
alanine,  t he  a m o u n t  remained  unchanged  wi th  va ry ing  
rad ia t ion  doses. In  view of these  observat ions ,  an in- 
ves t iga t ion  of t he  effect  of 253.7 nlI1 l ight  on aqueous  
solut ions of pheny la lan ine  in t he  presence  of hydrogen  

peroxide  was under taken .  Special emphas i s  has been laid 
on the  separa t ion  and ident i f ica t ion  of amino  acids thus  
formed.  

A shor t  wave leng th  U V - l amp  Spectrol ine (manufac-  
tu red  by  Black L igh t  Eas te rn ,  Inc.  USA,  model  R-51) 
hav ing  m a x i m u m  emission at  253.7 n m  and in tens i ty  155 
~w/cm 2 at  a d i s tance  of 18" was employed  as rad ia t ion  
source. Aqueous  solut ion of 2 m M  pheny la lan ine  were 
exposed t o  U V  as previous ly  r epor ted  4. To s t u d y  the  
effects  of hydrogen  peroxide,  equal  amo u n t s  (v/v) were 
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Formation of amino acids on UV-irradiation (28.28 • 107 ergs/cm ~) 
of phenylatanine in the presence of hydrogen peroxide 

Amino acid Peak number Amount 
(Fig. 1) (btmoles) 

Aspartic acid 1 84 
Serine 2 136 
Alanine 3 159 
Lysine 5 30 
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Fig. 1. Ion exchange chromatographic profile of UV-irradiated 
(28.28 • 103 ergs/cm 2) phenylalanine in the presence of hydrogen 
peroxide. 
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Fig. 2. Destruction of phenylalanine on UV-irradiation in the pres- 
ence (0--0) and absence (O--�9 of hydrogen peroxide. 
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Fig. 3. Formation of ammonia from phenylalanine on UV-irradiation 
in the presence (Q--O) and absence (0-- �9  of hydrogen peroxide. 

added  to  the  amino  acid solut ion.  The  ac tua l  a m o u n t  of 
h y d r o g e n  perox ide  was e s t i m a t e d  b y  i o d o m e t r y  5, i ts  con- 
c e n t r a t i o n  was m a i n t a i n e d  a t  1.87 m g / m l  unless  o therwise  
men t ioned .  P r o p e r  cont ro ls  were inc luded  in each  set  of 
expe r imen t s .  Descend ing  p a p e r  c h r o m a t o g r a p h y  on  
W h a t m a n  No. 1 p a p e r  was  emp loyed  for s epa ra t i on  of 
p h e n y l a l a n i n e  and  i ts  U V  d e g r a d a t i o n  p r o d u c t  us ing  n- 
b u t a n o l / a c e t i c  ac id /wa te r  (60: 15:25) as the  deve lop ing  
solvent .  

I on  exchange  c h r o m a t o g r a p h y  on Dowex 50*W-X8 
resin was t he  basic  m e t h o d  used in t he  s epa ra t i on  of amino  
acids essent ia l ly  b y  t he  p rocedure  of MOORE and  STEIN 6. 
The  s epa ra t i on  was car r ied  ou t  on a 0.9 • 100 cm j acke t ed  
co lumn  w i t h  t he  sequence  ,of buffers  a n d  t e m p e r a t u r e  as 
shown  in F igure  1. I n  each  of t he  345 fract ions ,  2.0 ml  
were col lected a t  t h e  r a t e  of 1.0 ml /6  min.  The  a m o u n t  of 
amino  acids was e s t ima ted  b y  modif ied  n i n h y d r i n  r e agen t  ~. 
To conf i rm the  iden t i t i e s  of t he  a m i n o  acids formed,  
d i n i t r o p h e n o l  (DNP) de r iva t i ve s  were p r e p a r e d  essent ia l ly  
b y  SANGER'S m e t h o d  s and  were s e p a r a t e d  b y  p a p e r  chro-  
m a t o g r a p h y  us ing  py r id ine / i soamyl  a lcohol /1 .6  N am-  
m o n i a  (6: 14: 20) as t he  deve lop ing  so lvent .  D N P  der iva-  
t ives  of reference amino  acids were p r e p a r e d  b y  t he  same  
procedure .  The  f o r m a t i o n  of a m m o n i a  was e s t i m a t e d  b y  
Ness ler ' s  r e agen t  as p rev ious ly  repor tedg.  

U V - i r r a d i a t e d  p h e n y l a l a n i n e  in t he  presence  of h y d r o -  
gen perox ide  ( 2 8 . 2 8 •  e rgs /cm 2) gave  5 n i n h y d r i n  
r eac t ive  spots  of Rf  va lues  0.16, 0.25, 0.30, 0.42 a n d  0.52 
besides  p h e n y l a l a n i n e  (Rf 0.63). W h e n  t he  i r r ad i a t ed  
samples  sub jec t ed  to ion exchange  c h r o m a t o g r a p h y ,  5 
d i s t i nc t  peaks  were o b t a i n e d  (Figure  1). 4 peaks  could be 
ident i f ied  on  t he  basis  of e lu t ion  v o l u m e  as well  as b y  
p r epa r ing  t h e i r  D N P  der iva t ives ,  r u n n i n g  a u t h e n t i c  D N P  
amino  acids as s t anda rds .  The  p r o d u c t s  ident i f ied  are 
a spa r t i c  acids, serine,  a l an ine  and  lysine co r respond ing  to 
peaks  No. 1, 2, 3 a n d  5 respect ively .  P e a k  No. 4 was n o t  
ident i f ied.  Alanine ,  ser ine and  aspa r t i c  acid are fo rmed  in 
apprec iab le  a m o u n t s ,  whi le  lysine accoun t s  for  on ly  a 
smal l  f r ac t ion  (Table).  E s t i m a t i o n  of p h e n y l a l a n i n e  b y  
n i n h y d r i n  r e agen t  revea led  t h a t  t he  de s t ruc t i on  of amino  
acid was severa l  fold w h e n  i r r ad i a t ed  in t he  presence  of 
h y d r o g e n  perox ide  (Figure 2). I r r a d i a t i o n  w i t h o u t  h y d r o -  
gen perox ide  was a l m o s t  ineffect ive.  A m m o n i a  was t he  
o t h e r  p r o d u c t  fo rmed  as a resu l t  of U V - i r r a d i a t i o n  of 
pheny la l an ine ,  i ts  r a t e  of f o r m a t i o n  increas ing  cons idera-  
b ly  w h e n  h y d r o g e n  p rox ide  was added  (Figure 3). 

The  m e c h a n i s m  suspec ted  to  be  i nvo lved  in t he  pho to -  
d e g r a d a t i o n  of c i t ru l l ine  a n d  a rg in ine  in t h e  presence  of 
h y d r o g e n  perox ide  seems to be d i f fe ren t  f rom t h e  mech-  
an i sm ope ra t i ng  in t he  d e g r a d a t i o n  of pheny l a l an ine .  
In  th i s  case, t he  exc i ted  h y d r o g e n  perox ide  molecule  
t r ans fe r s  a m a j o r  po r t i on  of i ts  ab so rbed  ene rgy  to  t he  
s u b s t r a t e  which  m a y  cleave a n u m b e r  of bonds ,  p roduc ing  
severa l  rad ica ls  a n d  t h u s  fo rming  a n u m b e r  of p roduc t s .  I f  
a n y  p a r t  of t he  ene rgy  is r e ta ined ,  th i s  is n o t  suff ic ient  to  
pho to lyze  t he  h y d r o g e n  pe rox ide  molecule.  This  is t he  
r eason  w h y  d u r i n g  pho to lys i s  of pheny la l an ine ,  h y d r o g e n  
perox ide  was n o t  c o n s u m e d  a t  all, i r respec t ive  to  i ts  
a m o u n t  a n d  r a d i a t i o n  dose. The  f o r m a t i o n  of a l an ine  a n d  
serine m i g h t  be  due  to  t he  p a r t i c i p a t i o n  of t he  a lan ine  
side chain ,  whi le  lysine a n d  a spa r t i c  acid seem to  be  
p r o d u c t s  of r ing  rup tu re .  
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