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ABSTRACT 

s t u d i e s on p o l y p h e n o l o x i d a s e 

P o l y p h e n o l o x i d a s e , t h e a c t i v i t y o f w h i c h i e 

r e s p o n s i b l e i n l a r g e measure f o r t h e p r o d u c t i o n o f t h e a f l a v i n s and 

t h e a r u b i g i n a d u r i n g t e a m a n u f a c t u r e , was i s o l a t e d from t e a l o a v e s 

by a d s o r p t i o n o f p o l y p h e n o l s on P o l y c l a r AT, f o l l o w e d by d i a l y s i s * 

The p r o p e r t i e s o f t h e easyae and i t s a c t i o n d u r i n g v a r i o u s s t a g e s 

o f t e a Ma n u f a c t u r e were s t u d i e d * The enzyme was fou n d t o c o n s i s t 

o f a t l e a s t s o v e a enzymes, p o s s i b l y i s o - e n s y m e s , s e p a r a b l e by s t a r c h 

g e l e l e c t r o p h o r e s i s a t pE 8.0 and t h e optimum t e m p e r a t u r e f o r 

a c t i v i t y o f p o l y p h e n o l o x i d a e e was f o u n d t o l i e between 37»C and 

kO°G
m
 The ensyme a c t i v i t y was i n h i b i t e d by h i g h c o n c e n t r a t i o n s o f 

the s u b s t r a t e , and by g a l l o t a n n i n s and e l l a g l t a n n i n s i s o l a t e d 

from t e a s h o o t s and t e a b a r k , s o w e l l a s by e x t r a c t s o f Terminable, 

ca tappa* 

The easyae a c t i v i t y o f t h e i n t a c t t e a s h o o t s 

f l u c t u a t e d s l i g h t l y d u r i n g t h e f i r s t s t a g e o f b l a c k t e a m a n u f a c t u r e , 

i«e w i t h e r i n g * D u r i n g t h e subsequent p r o c e s s o f r o l l i n g o f l e a f , 

the a c t i v i t y i n c r e a s e d a s a r e s u l t o f a r i s e i n t e m p e r a t u r e , t h i s 

r i s e b e i n g due t o t h e r o l l i n g p r e s s u r e * D u r i n g f e r m e n t a t i o n t h e r e 

was a r a p i d d e c r e a s e i n the a c t i v i t y , and t h e r e Mas o n l y a t r a c e o f 

a c t i v i t y i n t e a s w h i c h had been " f i r e d *
t
 t h i s was c o m p l e t e l y l o s t a f t e r 
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s t o r a g e f o r one week* 

4 p r e l i m i n a r y s t u d y was made o f t h e e n s y a i a 

o x i d a t i o n o f i n d i v i d u a l f l a v a n s I s and e t h e r p h e n o l i c compounds* The 

r e s u l t s i n d i c a t e d t h a t t h e r e were a t l e a s t s i x i n d i v i d u a l compounds 

wh i c h d e v e l o p e d c o l o u r s d u r i n g eneyraic o x i d a t i o n * These v e r a l*epl-> 

g a l l o c a t e c h i n * l * o p i g a l l o c a t e c h l a g a l l s t o , 1 - e p i e a t e e h i n g a l l a t e , 

W p i c a t e e h i a * d - c a t e c h i n , c h l o r o p e n i c a c i d * I t was o b s e r v e d t h a t 

non-ensymic o x i d a t i o n o f t t h e s e compounds l e a d t o t h e d e v e l o p a e n t o f 

c o l o u r s r a n g i n g from p i n k t o brown* 

Methods were d e v i s e d f o r t h e i s o l a t i o n frost 

f r e s h t e a l e a f o f 1 - e p i g a l l o e a t e e h i n , 1 - e p i g a l l o c a t e c h i n g a l l a t e , 

1 - e p i c a t e c h i n g a l l a t e , (•) g a l l o c a t e c h l n , 1 - e p i c a t e c h i n and c o r i l a g i n . 

I n v i t r o e s s y a i e o x i d a t i o n o f t h e s e p o l y p h e n o l s i n d i v i d u a l l y and i n 

c o m b i n a t i o n were s t u d i e d * The r e a c t i o n p r o d u c t s a t v a r i o u s s t a g e s 

were i d e n t i f i e d by paper c h r o m a t o g r a p h y , and i t waa f o u n d t h a t t h e a -

f l a v i a s a d i t s g a l l a t e were t h e main o x i d a t i o n p r o d u c t s * 

C hemical c o m p o s i t i o n , o f t h o e r u b l g f t l i 

a n a l y s i s o f t h e a r u b i g i n f r a c t i o n o f t e a l i q u o r 

shoved t h a t i t c o n s i s t e d o f a t l e a s t f i v e d i s t i n c t c o m p l e x e s , c o n t a i n i n g 

m a i n l y p r o t e i n s , p o l y p h e n o l s , amine a s i d e a n d s u g a r s * The p r e s e n c e o f 
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t h e a n i n e , (N«ethyl amide o f g l u t a m i c a c i d ) , i n moat o f t h e s e complexes 

Mas c o n f i r m e d u s i n g r a d i o a c t i v e t h e a n i n e . 

E f f e c t o f age o f l e a f on c h e m i s t r y o f t e a manufacture 

A q u a l i t a t i v e and q u a n t i t a t i v e s t u d y o f the 

r e l a t i v e abundance o f p o l y p h e n o l s , amino a c i d s , s o l u b l e c a r b o h y d r a t e s 

and c a f f e i n e , i n d i f f e r e n t p a r t s o f the t e a s h o o t s were made. The 

c h e m i c a l c o m p o s i t i o n o f t h e d i f f e r e n t p a r t e , ( t e r m i n a l b u d , f i r s t 

l e a f , second l e a f , t h i r d l e a f , f i f t h l e a f and t e n d e r s t e m ) , o f t e a 

shoot was found t o v a r y c o n s i d e r a b l y - There was a p r o g r e s s i v e d e c r e a s e 

i n enzyme a c t i v i t y , amino a c i d s , c a f f e i n e and p o l y p h e n o l s / w i t h t h e 

n o t a b l e e x c e p t i o n o f the f l a v a n o l g l y c o s i d e s ) , w i t h i n c r e a s i n g age o f 

the p l a n t p a r t . The t e n d e r stem had c o m p a r a t i v e l y l o w l e v e l s o f p o l y -

phenols, and among the amino a c i d s , t h e amount o f t h e a n i n e was r e l a t i v e l y 

h i g h . 

A n a l y s i s o f b l a c k t e a s m a n u factured from 

d i f f e r e n t p a r t s o f t h e f r e s h t e a s h o o t s showed a d i r e c t c o r r e l a t i o n 

between the c h e m i c a l c o m p o s i t i o n o f the s t a r t i n g m a t e r i a l and the 

c h a r a c t e r i s t i c s o f the made t e a s . These f i n d i n g s p r o v i d e d a new approach 

t o the e l u c i d a t i o n o f t h e n a t u r e o f the o x i d a t i o n p r o d u c t s o f b l a c k t e a . 

The i n h i b i t i o n o f enzyme a c t i v i t y by d i f f e r e n t c o n c e n t r a t i o n s o f t a n n i n s 

i n the d i f f e r e n t p a r t s o f t h e shoot i s d i s c u s s e d . 
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Chemical changes d u r i n g the s t o r a g e o f b l a c k t e a 

C h e m i c a l changes t h a t o c c u r d u r i n g t h e s t o r a g e 

o f b l a c k t e a were s t u d i e d . A n a l y s e s were made a t w e e k l y i n t e r v a l e f o r 

t h e a f l a v i n s and t h e a r u b i g i n a , t o t a l p o l y p h e n o l © , v a n i l l i n r e a c t i n g 

p o l y p h e n o l s , a n d amino a c i d s * A n a l y s e a o f t e a s * s t o r e d f o r d i f f e r e n t 

p e r i o d s o f t i m e * i n d i c a t e d t h a t f r e s h l y a a n u f s o t a r e d t e a s c o n t a i n e d 

a h i g h l e v e l o f e p i g a l l o c a t e c h i a g a l l a t e and o t h e r u n o x l d i z e d p o l y * 

p h e n o l s , s a d t h a t t h i s l e v e l d e c r e a s e d on s t o r a g e * The l e v e l o f 

t h e a f l a v i n s was f o u n d t o f i r s t i n c r e a s e * end t h e n d e c r e a s e , w h i l s t 

the v a r i a t i o n i n t h e a r u b i g i n c o n t e n t was i n v e r s e l y p r o p o r t i o n t o 

the changes i n c o n c e n t r a t i o n o f t o t a l p o l y p h e n o l s and o f amino a c i d s * 

H t e o f b i o s y n t h e s i s and t r a n s l o c a t i o n o f t h e a n i n e 

The use o f r a d i o t r a c e r methods e s t a b l i s h e d 

t h a t t h e a n i n e was b i o s y n t h e s i s e d i n t h e r o o t s , and t r a n s l o c a t e d 

t h e r e f r o m t o t h e g r o w i n g s h o o t t i p * 


