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Peroxidase Mediated Oxidation of Tyrosine: Tyrosine Hydroxylation in Tea Leaves 

Peroxidase  med ia t ed  ox ida t ion  o! tyros ine  to melanin  
has been  d e m o n s t r a t e d  in the  presence of dopa  as cofactor,  
in mas t  cells, eosinophils,  melanocytes ,  neurons  and  in 
horse radish  1-s. However ,  PATEL et al. 7 have  shown t h a t  
p l an t  and m a m m a l i a n  peroxidases  oxidize tyros ine  to 
melanin  wi th  ei ther  dopa  or d ihyd roxy  fumaric  acid as 
cofactor  and  t h e y  have  d e m o n s t r a t e d  t h a t  dopa  and  
dopach rome  are the  in te rmed ia tes  in the  process.  

Materials and methods. P1-eparation of homogena te .  Tea 
leaves, Camellia sinensis L. K u n t z  were collected f rom 
Dehradun  Valley. H o m o g e n a t e  was p repa red  by  gr inding 
t issue in War ing  Blendor  in water .  The suspension was 
s t ra ined  th rough  2 layers of musl in  and  made  10% 
(w/v). 

Enzyme assay. The assay sys tem for peroxidase  ac t iv i ty  
was based on the  m e t h o d  of PATEL et. al.7 wi th  some 
modif icat ions.  The final assay sys tem in a to ta l  volume 
of 4.0 ml  comprised:  2.0 mg L-tyrosine dissolved in 
3.0 ml  of 0.1 M ace ta te  buffer  (pH 5.5); 250 ~g DL-dopa 
dissolved in 0.4 ml  of the  same buffer ;  0.1 ml of 1.5% 
H202 and 704 txg ascorbic acid and  0.5 ml  enzyme prepa-  
rat ion.  The reac t ion  was carried out  for 1 h a t  25~ along 
wi th  the  contro l  tube,  w i thou t  L-tyrosine, and  i t  was 
s topped  by  the  addi t ion  of 2.0 ml TCA (20%). 

The dopa  formed by  the  act ion of peroxidase  was 
measured  qua l i ta t ive ly  and quan t i t a t ive ly .  The specific 
colour react ion of dopa  was carried out  according to the  
m e t h o d  of ARNOW s. The difference in the  in tens i ty  of 
color be tween  exper imen ta l  and control  tube  ind ica ted  
dopa  format ion .  I t  was fu r ther  conf i rmed by  descending  
paper  c h r o m o t o g r a p h y  using bu tano l :  acetic acid:  wa te r  
(60:15:25,  v/v) as so lvent  system.  Spots  were ident i f ied 
by  n inhydr in  spray.  In  q u a n t i t a t i v e  e s t ima t ion  by  
spec t ropho tome t r i c  methodT, 9,10, increase in absorbance  
at  281 n m  be tween  exper in len ta l  and contro l  tubes  gave 
an indica t ion  of the  a m o u n t  of synthes is  of dopa  by  tea ,  
leaf perosidase  sys tem.  

Results and discussion. I t  was not iced t h a t  enzyme,  
subs t ra te  concen t ra t ions  and  enzymic  ac t iv i ty  bear  
l inear re la t ionships  for dopa  synthesis .  I t  was found t h a t  
o p t i m u m  subs t r a t e  and  enzyme concen t ra t ions  were 
2.0 mg and 0.5 ml  of 10% homogena te  respect ively.  

Perox idase  ac t iv i ty  was assayed at  p H  4.0, 4.5, 5.0, 
5.5 employing  0.1 M ace ta te  buffer,  p H  6.0, 6.5 and  7.0 

using phospha t e  buffer.  In  tea  leaves, peroxidase  ac t iv i ty  
was found to be o p t i m u m  at  p H  5.5 No react ion p ro d u c t  
was formed w i t h o u t  enzyme or w i th  boiled enzyme.  No 
fo rmat ion  of dopa  was not iced if H~O e or dopa  as cofactor  
was omi t ted .  

I t  was no ted  in a pre l iminary  expe r imen t  t h a t  ascorbic 
acid gave higher  peroxidase  ac t iv i ty  if added  before 
incuba t ion  t h a n  dur ing  homogeniza t ion .  Therefore,  
o the r  reducing agents  used at  the i r  op t ima l  concent ra-  
t ions,  p r ed e t e rmi n ed  in every  case, were added  pr ior  to 
incubat ion.  The results  showed t h a t  sodium bisulphi te  a t  
5 • 10 .3 2VI increased peroxidase  ac t iv i ty  by  25% while 
cysteine,  reduced  g lu ta th ione  and  2 -mercap toe thano l  and 
ascorbic acid at  1 x 10 -a M increased the  ac t iv i ty  to 35, 
30, 40 and 300% respect ively.  

Qual i ta t ive  and  q u a n t i t a t i v e  es t imat ions  revealed t h a t  
dopa  synthes is  took place by  tea  leaf peroxidase  sys tem.  
The yield of dopa  formed was found to be 1.2% calcula ted  
wi th  respect  to  tyros ine  conversion.  The re levan t  da t a  
showing the  effect  of reducing agents  on the  format ion  
of dopa  are r epor ted  in t he  Table.  I t  is ev ident  f rom the  
Table t h a t  the  fo rmat ion  of dopa  in the  presence of ascor- 
bic acid was 4.8% as compared  to  1.2% w i t h o u t  ascorbic 
acid. 

Dopachrome  is formed f rom dopa  in the  absence of 
reducing agents  because of t he  convers ion of dopa  to 
dopaquinone  followed by  fu r ther  cycl izat ion and f inal ly 
it leads to t he  fo rmat ion  of melanin  10,11. Dopaqu inone  is 
conver ted  back  to dopa  in the  presence  of reducing agents  
especially ascorbic acid and exer ts  no in ter ference  wi th  
the  hyd roxy la t i on  of tyros ine  11. 

Zusammenjassung. Unte r suchungen  fiber die Beein- 
f lussung der Tyros inhydroxy l i e rung  durch  Peroxidase  in 
Teebl~tttern (Camellia sinensis L.) mi t  Hilfe von Anto-  
oxydant ien .  
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Effect of reducing agents on the synthesis of dopa from tea leaf 
peroxidase mediated hydroxylation of tyrosine 

Reducing agent Dopa in Yield of Increase 
p~mole x dopa (%) in the yield (%) 
10-2~ 

Nil 24.4 1.20 
Sodium bisnlphite 30.5 1.50 25 
Ascorbic acid 97.5 4.80 300 
Cysteine hydroehloride 32.9 1.62 35 
2-mercaptoethanol 31.7 1.56 30 
Reduced glutathione 34.1 1.68 40 

�9 [zmole of dopa formed from 1.0 ml of 10 % (w]v) homoge- 
nate of tea leaves used under specified conditions of assay as de- 
scribed. Yield of dopa formation was calculated interms of tyrosine 
conversion to dopa. Supplements were used at their optimal con- 
centrations. The concentrations were 5 • 10-3M for bisutphite and 
1 • 10-aM for ascorbie acid, cysteine, 2-mereaptoethanol and reduced 
glutathione. 
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