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Trace metal contaminat ion is common in a l l  foodstuf fs  and 
beverages inc lud ing a lcohc ls  (Sher lock et a l .  1986). Human 
in take of t race metals from foods va r ies  geograph ica l l y  depending 
upon the d i e t a r y  hab i t  (Louenkar i  and Salminen 1986) and 
envi ronmenta l  po l lu t ion  (Har r ison and Laxen 1984). Regular 
consumption of a lcoho l i c  beverages also shows s ign i f i can t  
e leva t ion  of blood lead in populat ion not occupat iona l ly  exposed 
to lead (Da l ly  et  a t .  1986 and Hense et at .  1992). Among the 
var ious a lcoho l i c  beverages wine contains h ighe r  concentrat ions of 
lead than beer and s p i r i t s  (Smart et at .  1990). However~ 
e leva t ion  of lead in human blood was also detected fo l low ing  
ingest ion of beer (Newton et at .  1992). I-hus, in take of teed from 
d i f f e r e n t  a l coho l i c  beverages depends upon consumption pat tern  
which d i f f e r s  from place to p lace (Mar t in  and Ni renberg 1991). 

In devetop ing countr ies,  the a lcohol  consumption over  the last  
30 y r  has been s tead i l y  increasing (WHO 1985). Survey made 
e a r l i e r  in Ind ia repor t s  absentat ion rates 50 to 70~ (Mohan et at .  
1980; Sundaram et a l .  1984) and consumption of commercial  
a tcohol  per  head dur ing 1985 in Ind ia was only 0.01 t /head  (ARF 
1985). However ,  in the recent  past a lcohol  consumption in India 
has increased s ign i f i can t l y  espec ia l l y  among the youth in the 
met ropo l i tan  c i t i es .  Ch i l l ed  beer is more popular  d r i n k  than 
s p i r i t s  and wines in Ind ia  due to i ts  tow cost and s u i t a b i t i t y  
to Indian t r o p i c a l  cond i t ions .  There fo re ,  i t  is d e s i r a b l e  to 
es tab l i sh  lead l eve l s  in the popular  market  brands of bot t led  
beers to assess the lead in take through a lcoho l i c  beverages in 
Ind ia .  The resu l ts  are d iscussed in th is  r epo r t .  

MATERIALS AND METHODS 

Samples of beer were obta ined from re ta i l  l i quo r  shops.  Al though 
a number of brands were ava i l ab l e  only 5 popular  brands which 
have wide consumption range were taken up for  the s tudy .  
App rox ima te l y  10 ml of the beer sample was taken from the 
bo t t l e  in to the po l ye thy lene  screw capped conta iner ,  These 
containers were e a r l i e r  tested fo r  any lead contamination and 
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were  found to  be f r ee  f rom lead .  The samples  were  a c i d i f i e d  
w i t h  1% n i t r i c  ac id  f o l l o w i n g  the  p r o c e d u r e  of  Smart  et  a l .  
(1990) and s to red  p r i o r  to a n a l y s i s  a b s o r p t i o n  was read at  283.3 
nm us ing lead h a l l o w  ca thode  tamp on a P e r k i n - E t m e r  g r a p h i t e  
f u rnace  a tomic  a b s o r p t i o n  s p e c t r o p h o t o m e t e r .  

In the  p resen t  s t u d y  a " s t a n d a r d  bee r "  con ta in i ng  an a p p r e c i a b l e  
l e v e l  of  known amount of  lead  was measured w i t h  e v e r y  5-8 
samples to assess the p r e c i s i o n  of  a n a l y t i c a l  i n s t r u m e n t .  The 
mean va lue  ob ta i ned  f o r  the  s t anda rd  was 50+3 P g /1 .  Two a t i q u o t s  
o f  t h i s  m a t e r i a l  was d i g e s t e d  w i t h  1% n i t r i c  ac i d  be fo re  
a n a l y s i s  by  ICP w h i c h  gave a d u p l i c a t e  va lue  of  45 and 50 P g / I  
by  the  method of  s t anda rd  a d d i t i o n .  T h i s  i s  a lmost  in  agreement  
w i t h  AAS va l ues .  A d e t e c t i o n  l i m i t  of  2 lag i e a d / t  was ob ta ined  
in  t h i s  s t u d y .  T h i s  i s  c a l c u l a t e d  on the  bas i s  of  the  concen t ra t i on  
g i v i n g  a r ead ing  e q u i v a l e n t  to  t w i c e  the  s t anda rd  d e v i a t i o n  of  
the  background  s i gna l  f o r  a beer  con ta in i ng  no measurab le  l ead .  

A s t r i c t  a n a l y t i c a l  q u a l i t y  c o n t r o l  programme was e m p l o y e d  in  
the  s t u d y .  In  e v e r y  ba tch  of  10 samp les ,  two b l anks  and two 
re fe rence  m a t e r i a l  were i n c l u d e d .  Beer sample  w i t h  known concen-  
t r a t i o n  of  lead was used as a re fe rence  m a t e r i a l .  F u r t h e r .  ' b l i n d  
d u p l i c a t e s '  were  p r e p a r e d  d i v i d i n g  samples  i n t o  p a r t s  w h i c h  
a n a l y s t  cou ld  not  i d e n t i f y  and ana l ysed  as rea l  samples .  

Recovery  s t u d i e s  were  a l so  conducted by a d d i n g  lead  to 12 
samples of  beer  in  the  concen t ra t i on  rang ing  f rom 1.2 to 2 .5  p g /  
100 mr. Based on ar t  the  12 va lues ,  the  mean r e c o v e r y  of lead 
was 101%. w i t h  a range of  97 to 107% as shown in  t a b l e  2. 

RESULTS AND DISCUSSION 

The data f o r  lead  concen t ra t i on  in d i f f e r e n t  marke t  b rands  are  
g i v e n  in  t a b l e  1. Resu l ts  in  t a b l e  1 show t h a t  m a j o r i t y  of the  

Tab le  1. Lead in  v a r i o u s  p o p u l a r  b rands  of  beer  in I n d i a  

St.  
Brand 

NO. 

1. Brand No. 1 
2. Brand No. 2 
3. Brand No. 3 
4. Brand No. 4 
5. Brand No. 5 
6. B lank 

Range of Lead Lead concen-  S.D 
concent  ra t  i o n /  t ra t  ion~ 

p g / I  ~9/1 

8 . 0 - 1 2 . 5  10.4 1.8 
12 .5 -13 .5  13.0 1.2 

9 . 4 - 1 2 . 0  10.6 2.8 
13.0-17.5 15.3 4 .0  
12 .5 -18 .0  15.7 5 .6  

Ni l  Nil  Nit  

8Each va lue  r e p r e s e n t s  a mean va lue  of ten samples .  

b rands  of  beer  have  lead concen t ra t i on  of  o v e r  10 pg / t  w i t h  mean 
of  13.2 p g / 1 .  The mean concen t ra t i on  of  l ead  in  beer  i s  s l i g h t l y  
h i g h e r  than  these found in  b o t t l e d  beers of  U .K .  The mean lead  
concen t ra t i ons  o v e r  a l l  t y p e s  beer  of U .K .  i n  1985-86 was 9 .8  
pg/1 (Smart  et  a t .  1990). 
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Tab le  2. Recovery  of lead added to the beer  samples 

No. of Lead added Lead % Recovery  mean 
samples g/100 ml recovered  and range 

3 1.20 1.21 101 (100-103) 
3 1.80 1.87 103 (100-105) 
3 2.40 2.44 102 (98-104) 
3 2.50 2.52 101 (97-107~ 

Sher lock  (1986) has r epo r t ed  t ha t  the normal  lead in take  of an 
a d u l t  i s  about 180tag/week, e x c l u d i n g  lead f rom a l c o h o l i c  d r i n k s .  
The p r o v i s i o n a l  t o l e r a b l e  week l y  in take  f o r  lead in adu l t s  
accord ing  to FAO/WHO (1984) is  50 P g / k g  body we igh t  o r  3 mg/ 
week f o r  60 kg a d u l t .  In t h i s  con tex t  i t  i s  no tewor thy  to mention 
t ha t  in I nd ia  the  p reven t i on  of a d u l t e r a t i o n  act (PFA 1990) does 
not mention or  recommend any p e r m i t t e d  lead l e v e l  in a l c o h o l i c  
beverages .  

Repor ts  on a b s o r p t i o n  of  lead f rom the  g a s t r o i n t e s t i n a l  t r a c t  
i n d i c a t e  tha t  a b s o r p t i o n  of  lead f rom food is  about 10%, whereas 
a b s o r p t i o n  of  lead f rom beer  is  about 20% (Heard et  a t .  1983). 
Cons ider ing  lead l e v e l s  in beer  as 13 p g / l  (mean va lue  f rom 
t a b l e  1),  the  up take of lead f rom beer  as 20% and a consumpt ion 
l e v e l s  of  1.5 and 10 i / w e e k  by th ree  t y p e s  of consumers can be 
d e r i v e d .  

Lead uptake f rom food = 0.1 x 180 p g = 18 l j g /week  
Lead uptake f rom beer  
For consumption l e v e l  1 1/week = 0 .2  x 13 pg = 2 .6pg /week  
For consumption l e v e l  5 t / w e e k  = 0.2 x 5 x 13 pg = 13 p g /week  
For consumption l e v e l  10 l / w e e k  = 0.2 x 10 x 13 pg = 25pg/week 

From the  up take data on lead f rom beer i t  can be seen t ha t  on ly  
moderate to heavy  beer  consumpt ion w i l l  lead to e l eva ted  concen- 
t r a t i o n  of  lead in b lood and occasional  d r i n k e r s  of beer  w i l t  not 
be s i g n i f i c a n t l y  a f f ec ted .  However ,  t h i s  r e p o r t  i s  a snapshot  and 
the  lead content in beer  may change f rom year  to yea r  and i t  
may in f luence the uptake of l ead .  

Since wine consumpt ion in I n d i a  i s  n e g l i g i b l e ,  lead in take  f rom 
a l c o h o l i c  beverages comes p r i m a r i l y  th rough consumption of  beer .  
A l though beer  does not conta in  a p p r e c i a b l e  concent ra t ion  of Iead,  
but s ince i t s  consumpt ion is  h igh  i t  c o n t r i b u t e s  s i g n i f i c a n t l y  to 
the  t o t a l  i n take  of  l ead .  P r o b a b l y ,  l owe r  a l c o h o l i c  content of 
beer  is  r e s p o n s i b l e  f o r  i t s  increased consumpt ion and t h e r e b y  
c o n t r i b u t i n g  to enhanced in take  of  t race meta l .  From our  s tudy  
we observed  t ha t  lead concent ra t ion  in  the popu la r  marke t  brand 
of Ind ian  beer  i s  not s i g n i f i c a n t l y  h i gh ,  but  i t  does c o n t r i b u t e  to 
increased body burden among regu la r  consumers.  T h e r e f o r e ,  c o n t i -  
nuous mon i to r ing  of  lead in  beer  i s  r e q u i r e d  to t a c k l e  the 
a d v e r s e  e f f ec t s  a r i s i n g  out of  beer  consumpt ion.  
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