
Topographical Variations in Iodine Content of Soil, 
Water and Major Foodstuffs of Bangladesh

Anutosh R. Saha, Badrun Nahar, Cadi Parvin Banu and 
SalamatuUah Quazi

Institute o f Nutrition and Food Science, University of Dhaka, Bangladesh.

Introduction
Iodine, an element sparsely distribu­
ted over the surface o f the earth, is 
an  e s s e n t ia l  c o m p on en t  o f  the 
horm ones elaborated by the thyroid 
gland. W hen the supply o f  iodine falls 
be low  a certain m inimum, regulatory 
forces are called on which cause the 
thyro id  to increase in size i.e. to 
becom e a goitre. Recent ev idences 
indicate a wide spectrum of disorders 
r e s u l t in g  f r o m  s e v e re  io d in e  
de fic iency  w h ich  puts at risk more 
th an  800 m il l ion  peop le  in Asia, 
Africa, and South America^.

In Bangladesh, a larming situation of 
go it re  w as  first m entioned  in the 
Nutr it ion  Survey  o f  1962-64 o f the 
th en  East Pak is tan^ . In 1981-82, 
average national prevalence rate o f  
go itre w as  documented to be 10.51 
per cent.3 in order to understand the 
etio logy o f  goitre in Bangladesh and 
a lso  to fo rm u la te  a su cces s fu l  
i n t e r v e n t i o n  p r o g r a m m e ,  w e  
consider that the information on the 
iod ine content o f  soil, w ater  and 
foodstuffs o f  this country are urgently 
n eed ed .  T h is  s tu dy  is the first 
a t t e m p t  to com p are  the iod ine 
content in the foodstuffs, soil and 
w a te r  from  to p o g ra p h ic a l ly  two 
d if ferent areas, sea side area and

p la in  land. In ve s t ig a t ion  on the 
foodstuffs from sea side area, where 
iodine is abundant in the nature, will 
facilitate the identification of iodine 
rich foods.

Materials and Methods
Teknaf is a peninsula, situatied to the 
south eastern tip o f Bangladesh was 
selected as the sea side area. Marine 
f ishes  w ere  p u rch a sed  in fre sh  
condition from Tek n a f local m arket 
and were brought to the Institute o f  
Nutrition and Food Science, Dhaka 
University on the same day in a cold 
carrier. Other food item s were also 
procured  in fresh cond it ion  from  
local hou seh o ld s  and m a rk e t  o f '  
Teknaf. Soil and water samples o f  sea 
side area were also co llected from  
Teknaf. All the samples were kept in- 
20*^c till laboratory analysis. P la in  
land foods  w ere  p u rch a sed  from  
different local markets o f  Dhaka city. 
Soil and water samples o f  plain land 
were collected from Dhola ikhal area 
o f Dhaka city. Small amounts o f tolune 
was added to every water  sample to 
form a thin layer, w h ich  protected 
the sam ples from  the fo rm ation  o f  
m icroorgan ism s. In all cases, the 
sa m p le s  w ere  a n a ly z e d  in the  
laboratory as early as possible after 
collection.
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Iod ine in soil and foodstu ffs  were 
determ ined  fo llow ing the procedure 
d e s c r ib e d  b y  H e n r y k .  Iod in e  
e s t im a t io n  in w a te r  w as  done  
fo l low ing  the m ethod described by 
Kam iarkar et al^.

Results
Table 1 shows that iodine content o f 
the soil o f  sea side area was 99.4 |ag 
per lOOg, which is more than 3 times 
o f  the va lue obtained for soil sample 
o f  p la in  land. Results shown in the 
sam e tab le  dem onstra te  that the 
amount o f  iodine in drinking water o f 
sea  side area  w as about 4 times 
h igher than that o f  plain land area 
(average value 7.3 |ag/litre). Coconut 
w ater  o f  the sea side area was also 
found as a very good source o f  iodine 
(42.6 ng/litre).

Table 1 : Iodine content o f soil and 
water o f  sea side area and plain land.

Name ol' the samples Ix)cation of collec­
tion of samples

Sea side Plain land

Soil 99.40 31.82
(|ig o f iodine/lOOg)
Tube-well water 29.43 6.09
(|ig o f iodine/litre)
Well water 28.81
(Hg of iodine/litre)
Pond water 7.81
(Hg of iodine/litre)
Supply water 8.10
(ng of iodine/lltre)
Coconut water 42.57
(Hg of iodine/litre)

Dasli ind icates not determ ined. Each vahie 
htprcsents tlie Average o f 2-3 determinations.

Table 2 shows the iodine content o f  a 
variety  o f  foodstu ffs  w h ich  usually  

constitute diet o f  the com m on people 
of Bangladesh.

The most important finding is that all 
the foodstulfs o f sea side area contain 
h ig h e r  a m o u n t  o f  io d in e  in  
comparison to the same category o f  
food items o f plain land. On average, 
rice o f sea side area contained 3.8 |Ltg 
o f  iodine per lOOg. which was only
2.5 |ig in the case o f  rice o f  p la in  
land. Vegetables o f  sea side area were 
also found to conta in  a m oderate  
amount o f  iodine in the range o f  9.7 
to 17.2 )ig o f iodine per lOOg. A  tuber 
from  sea  s id e  a rea , c o lo c a s ia  
contained 34.0 |Jg o f iodine per lOOg. 
A  very interesting finding among the 
pla in  land foods tu ffs  is that the 
sca r le t  ru n ner , w h ose  seed  is 
commonly advocated as a good source 
o f protein for the poor population o f  
Bangladesh, conta ined 17.0 ^g  o f 
iod ine  per  lOOg. S p in ach  a n d  
amaranth leaves o f  plain land were 
also found to contain almost similar of 
iodine (Spinach, 15.0 |ag: am aranth 
leaves, 14.0 |ig per  lOOg). Bete l 
leaves from sea side area was found 
to be a fair source o f iodine (24.4 |ag 
per lOOg), which is about 7 times 
higher than that o f plain land (3.4 |ag 
p e r  lOOg). F rom  the  r e s u l t s  
presented in Table 2, the range o f  
iodine (|ig per lOOg) content can be 
compiled for the following category o f 
fo o d  i t e m s  o f  B a n g l a d e s h ,  
irrespective o f  the ir  origin, cereal; 
2.5-4.3, vegetables; 0.7-17.2, fruits:
0 . 1- 10.0 .
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Table 2 : Iodine content o f  some foodstuffs of sea side area and plain land

Name o f the 
foodstuffs

Scientific Name Sea side area Plain land

Moisture
(%)

Iodine

lOOg)

Moisture
{% )

Iodine
(Mg/
lOOg)

Rice (IRRI) O n iza  sa tii^ i 13.2 4.3 . -

Rice (Paigam) O ry z a  sc itiva 12.7 3.2 12.9 2.5
Lentil Lt>ns e s c u le n t  a - 16.6 3.4
Potato S o la m im  lu b e r o s i im - - 74.7 1.8

Colocasia C o lo c a s ia

a u L iq u o n iin 70.5 34.0 . .

Turnip B ra s s ica  ra p a - - 92.6 0-7
Carrot D a iic u s  c a ro la - - 88.5 2.4
Ridge gourd h i f f a  a c iU a n g u la 92.8 9.7 - -
toadies finger A b e lrn o s c h u s 91.7 17.2 90.1 13.0

Kheksa
e s c u le n lu s

M o r n o r d ic a 78.2 15.6

Giant chillies
c o c h in c h in e i i s is  

C a p s ic u m  

c tn n u m  va r. g ro s s a 75.2 16.0
Chillies (green) C a p s ic u m  a n n u m - - 73.1 2.7
Scarlet runner P h a s e o lu s

c o c c in e u s 89.8 17.0
Brinjal S o la n u m

m e lo n g e n a . . 92.3 3.9
Cabbage B ra s s ic a  o le ra c e a - - 92.5 1.2

Cauliflower
var. c a p ita ia  

B ra s s ic a  o le ra c e a . 90.8 1.2

Spinach
va r. b o l r y l is  

S p in a c ia  o le ra c e a 92.2 15.0
Amaranth leaves A m a rc m th u s

g a n g e lic u s _ 88.6 14.0
Tomato L y c o p e r s ic o n

e s c u lo n t im t . 9.5.1 0.7
Ambada S p o n d ia s  m a n g ife ra 82.1 6.6 - -

I’aniyala F la c o u r lia 83.5 10.0 - -

Guara
ca la p h ra cL a  
P s id iu m  g i icyava . . 78.5 1.1

Papaya (green) C a iica  pcqoaya - - 87.3 0.9
Betel leaves * P ip e r  b e l le 84.3 24.4 84.9 3.4
Areca nut. * A r e c a  c a le c h u 30.3 4.0 30.1 1.6

Dash indicalcs not determined. Each vahie represenls the average o f 2-3 delcrm inalions.* Used as 
cuslom aiy food in Bangladesh.
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Name o f fishes Scientific Name Fresh Fish

Moisture (%) Iodine (|Lig/100)

Marine Fishes
Echuyri Trichuirus haumela 80.1 145.6

Rupchanda (white) Stromaicur sinensis 59.6 67.0
Olua Coila dussumien 79.2 66.5
Chingri Penaeus indicus 79.4 124.3
Chapila Gcuiusia chapra 78.0 55.4
Bata (with bone) Ciirhina reha 77.9 168.0

(Hamilton)
Freshwater Fishes
Tatkin i Crossochcilus latias 74.3 13.3
Chingri PenaciLS indicus 79.6 13.8
Tengra MysLus vittalus 72.2 12.0
Mola Amblypharyn godonmola 77.1 3.1
Rohu Labeo rohita 78.5 1.7
Koi Anabas lestiidineiis 71.3 5.0
Pabda Callichonis pabo 73.2 17.9
Hilsa Hilsa Uisa 56.1 22.4

The values represent the average from 2-3 determinations.

T a b le  3 d em on stra tes  the iod ine 
content o f  both marine and fresh 
water- fishes. The iodine content o f 
six species o f  fresh fishes o f  marine 
water  ranged between 55.4-168.0 |ag 
per lOOg, with a mean value o f 104.5 
|ig per lOOg. The m aximum amount 
o f  iodine was observ^ed in bata fish 
and the m in im um  in chapila. On the 
other hand, range o f  iodine content 
o f  eight species o f  fresh water fishes 
was only 1.7-22.4 jig per lOOg, with a 
m ean  va lue o f  11.15 ng per lOOg. 
T h e  a v e ra g e  am ou n t o f  iod ine  
observed in fresh fishes o f  marine 
water was 9.4 times higher than that 
o f  fresh water fishes.

Discussion
Man obta ins iodine p r im arily  from  
foods tu f fs  and se con d a r i ly  f rom  
drinking water®. The iodine content 
in food and water depends critically 
on the content in the soil^. The later 
i o d in e  c o m e s  m a in l y  f r o m  
a tm o s p h e r ic  p r e c ip i ta t io n .  T h e  
oceans and seas are the world's ch ief 
iodine store and are fed by rivers 
flowing over iodine rich soils. The  
s e a 's  i o d in e  is  c o n t i n u a l l y  
red istributed in the atm osphere in 
the fo rm  o f  dust, or th ro u gh  
ox idat ion  o f  iod ide to m o lec u la r  
iodine at the surface o f  the sea and 
returns to the land by precipitation
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w ith  ra in® . T h u s  soil becom es 
gradually  richer in iodine. So. it can 
be assumed that lands nearer to sea 
m ay contain higher amount o f  iodine, 
as was found in the present study. It 
is sh ow n  in Tab le  1 that iodine 
content o f  soil from a sea side area is 
3 times h igher than that o f  a plain 
land , fa r  aw ay  from  sea. Iodine 
content o f  water  samples from the 
plain land is only one fourth o f that of 
drinking water o f  sea side area.

R esu lts  o f  the invest iga t ion  also 
clearly demonstrated a substantively 
h igher amount o f  iodine in most o f 
the foods tu ffs  from sea side area. 
Most signil'icantly. the marine fresh 
f ishes w as  evaluated  as the best 
source o f  iodine (Table 3). The range 
o f  iodine content o f marine and fresh 
w ater  fishes observed in the present 
study are in agreement with the data 
p re sen ted  by F isher  and Carr^ . 
Irrespectivfe o f  origin, the amount o f 
iodine obseiA^d in Bangladeshi food 
item s like cereals, vegetab les  and 
fruits are also in good agreement with 
the  average  iod ine content data 
reported by Stanbury and Hetzel^*^.

The present results also showed that 
vegetab les, specially scarlet runner, 
sp inach and amaranthus gangeticus 
from  pla in  lands contain moderate 
am ou n t o f  iod ine. The fo rego ing
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