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A b s t r a c t 

Trace metal content i n food i s a s i g n i f i c a n t 
study f o r environmental e f f e c t s , t o x i c i t y and n u t r i e n t s . 
Improved a n a l y t i c a l methods f o r the e s t i m a t i o n of t r a c e 
l e v e l s of metal ions have l e d to s t u d i e s of t h e i r s i g n i f i 
-cance i n l i f e p rocesses. The methods of s p e c i a l s i g n i f i 
-cance i n c l u d e flame atomic a b s o r p t i o n spectophotometry 
( s e n s i t i v i t y 10~^g), f l a m e l e s s atomic a b s o r p t i o n spectopho 

—12 
-tometry ( s e n s i t i v i t y 10 g) and neutron a c t i v a t i o n 

—12 
a n a l y s i s ( s e n s i t i v i t y 10 g ) . 

D e f i c i e n c y and excess of t r a c e metals have been 
shown t o be hazardous. Trace l e v e l s of cadmium and l e a d 
are r e cognised as environmental p o l l u t a n t s w i t h consequent 
long term t o x i c e f f e c t s , due t o t h e i r cumulative nature i n 
l i f e processes. I n c o n t r a s t , copper and z i n c are e s s e n t i a l 
t r a c e elements. I n c r e a s i n g e f f e c t s of environmental p o l l u 
- t i o n a f f e c t s the dynamic e q u i l l i b r i u m of n a t u r a l metabolic 
pathways, by c o n t r o l of the t r a c e metal l e v e l s i n the 
environment. M o n i t o r i n g of t r a c e metal l e v e l s i n a s s o c i a t 
-ed n a t u r a l systems i s thus of much importance. 

Tea i s a n a t i o n a l export commodity. Besides being 
a most popular s t i m u l a n t beverage, i t s n u t r i t i o n a l e f f e c t s , 
as w e l l as i t s t o x i c m a n i f e s t a t i o n should be considered. 
L i t e r a t u r e r e p o r t s t r a c e metal s t a t u s i n 'made' t e a . 
However, these were found t o be h i g h l y i n c o n s i s t e n t not 
only among d i f f e r e n t v a r i e t i e s , but w i t h i n the same v a r i e t y 



as w e l l v . These v a r i a t i o n s have o f t e n been a t t r i b u t e d 
to d i f f e r e n t a g r i c u l t u r a l , c l i m a t i c , seasonal and s o i l 
c o n d i t i o n s as w e l l as t o environmental contamination i n 
s p e c i f i c i n s t a n c e s . Non n u t r i t i v e t r a c e metal l e v e l s as 
lead which have sometimes been observed was found to be 
reduced upon washing of t e a l e a v e s , thus b e i n g a t t r i b u t e d 
to a e r i a l atmospheric contamination . Trace metal 
contamination i n t e a p r o c e s s i n g has a l s o been r e p o r t e d t o 
be due t o the use of machinery and metal f o i l s as wrappers: 
However, these i s o l a t e d i n v e s t i g a t i o n s are inadequate to 
understand the trends i n t r a c e metal contents i n t e a . L i t t l e 
has been r e p o r t e d on t r a c e metal t r a n s l o c a t i o n from a d d i t i v e s , 
f e r t i l i z e r s , b i o c i d e s and the environment to 'made' t e a . 

This t h e s i s i n v e s t i g a t e s the v a r i a b l e s t h a t i n f l u 
-ence t r a c e metal l e v e l s i n t e a , as w e l l as t h e i r t r a n s l o 
- c a t i o n i n the t e a p l a n t . The study has i n c l u d e d determi 
- n a t i o n of t r a c e metal l e v e l s i n d i f f e r e n t v a r i e t i e s of 
t e a , as w e l l as t h e i r p o s s i b l e a s s o c i a t i o n w i t h other t e a 
l e a f c o n s t i t u e n t s as c a f f e i n e , polyphenols e t c . Parameters 
r e l a t e d to q u a l i t y assessment and those i d e n t i f i e d by the 
I n t e r n a t i o n a l Standard O r g a n i s a t i o n have a l s o been deter 
-mined, i n order t o assess t h e i r c o r r e l a t i o n w i t h t r a c e 
metal l e v e l s * 

The p o s s i b l e t r a n s l o c a t i o n of t r a c e metals i n t e a 
from a d d i t i v e s , f e r t i l i z e r s and s o i l has been s t u d i e d f o r 
purposes o f determining the 'uptake' of t r a c e metals by 
p l a n t and t h e i r response t o d i f f e r e n t Zinc based f e r t i l i z e r s . 



Trace metal contamination i n 'made' t e a manufacture and 
t r a n s l o c a t i o n i n t e a 'brewing' as a d i r e c t index of t r a c e 
metal i n t a k e i n t e a consumption are a l s o r e p o r t e d . 

Study of p r o c e s s i n g of samples f o r t r a c e metal 
a n a l y s i s showed t h a t o x i d a t i v e 'wet d i g e s t i o n ' w i t h a 
mixture of Conc.rl^SO^ and Conc.HNO^ ac i d s was most e f f e c t 
- i v e . Comparison of the methods f o r the a n a l y s i s of 
c a f f e i n e showed t h a t the methods used were s t a t i s t i c a l l y 
comparable. For s t u d i e s on t r a c e metal t r a n s l o c a t i o n from 
s o i l to p l a n t , a c i d d i g e s t i o n w i t h a mixture of HF and HCIO^ 
was found t o give h i g h e s t t o t a l t r a c e metal l e v e l s i n 
s o i l , whereas 0.1N HC1 and 0.1M EDTA (pH 7) proved s a t i s f a c t 
-ory as e x t r a c t a n t s i n the d e t e r m i n a t i o n of a v a i l a b l e t r a c e 
metal l e v e l s i n s o i l . 

The t r a c e metal s t a t u s among d i f f e r e n t v a r i e t i e s 
of t e a was al s o i n v e s t i g a t e d and found to be i n c o n s i s t e n t . 
The v a r i a t i o n s were a t t r i b u t e d to growth parameters and 
e f f e c t s of environmental p o l l u t i o n . Trace metal s t a t u s 
a l s o showed s i g n i f i c a n t c o r r e l a t i o n w i t h other t e a l e a f 
c o n s t i t u e n t s as phosphate, polyphenol and c a f f e i n e l e v e l s . 
Comparision of t r a c e metal s t a t u s i n s o i l and d i f f e r e n t 
p l a n t p o r t i o n s as f l u s h , stem, mature l e a f showed stro n g 
c o r r e l a t i o n regards n i c k e l and l e a d . V a r i a t i o n i n the 
t r a c e metal s t a t u s of t e a leav e s d u r i n g t e a manufacture 
was s i g n i f i c a n t regards l e a d and n i c k e l , whereas z i n c 



and copper l e v e l s remained almost constant. The percentag 
amounts of t r a n s l o c a t i o n d u r i n g t e a 'brewing' showed 
high value f o r l e a d and cadmium (34.6% and 4-5.5% respect 
- i v e l y ) . I t was a l s o found t h a t the amounts t r a n s l o c a t e d 
increased w i t h the time of brewing and decrease i n 
p a r t i c l e s i z e . 


