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ABSTRACT 
 

Seafood make good delicacies for most families in Bayelsa State. Seafood accumulate iodine from the surrounding 

water, and are therefore a good dietary source of iodine. However, the economic importance of iodine in the body 

cannot be over-emphasized; adequate consumption of seaweed can eliminate iodine deficiency disorders, but 

excessive iodine intake is not good for health. Iodine variability needs to be taken into consideration since it 

explains why the same food item may have widely different iodine content depending on the locality where it was 

produced. In this paper, the iodine concentrations in Tilapia, Crayfish, Lobster, Shrimp, Prawn, and Crab of salt 

water and fresh water origins in Bayelsa State are reported. 25 g of sample (catfish, tilapia, crayfish, lobster, shrimp, 

prawn, and crab) was dried to constant weight. 0.2 g of dry weight sample was prepared via three stages; ashing, 

derivatization, and liquid-liquid extraction. The extractant was analyzed for iodine content using UV-VIS 

spectrophotometer at 320 nm. The iodine concentrations (mg/kg) in the salt water samples were found to be; catfish, 

0.30; tilapia, 0.25; crayfish, 3.00; lobster, 2.70; shrimp, 2.64; prawn, 2.84; crab, 25.00. The iodine concentrations 

(mg/kg) in the salt water samples found to be; catfish, 0.021; tilapia, 0.023;crayfish, 0.200; lobster, 0.208; shrimp, 

0.220; prawn, 0.258; crab, 1.786. These figures show that salt water seafoods contain iodine concentrations, 11 to 15 

times the concentrations in the fresh water seafood. These differences were significant using a 2-tailed independent 

samples T test. Seafood of salt-water origin are very rich sources iodine.  
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I. INTRODUCTION 

 

Iodine is a micronutrient of crucial importance for the 

health and well-being of all individuals and just a trace 

amount of it is sufficient to meet the life-time needs of 

an individual with a life-span of 70 years ([1], [2]). It is 

ubiquitous in the biosphere [3]. 

 

The major source of iodine for man is the food chain [5]. 

While iodine abundance in our Earth´s crust is only 

0,000061% [5], oceans are the main reservoirs of this 

element.  

 

The seaweed iodine concentration is 100 – 1000 times 

higher than in fish. For example, fish with very high 

iodine concentration like sardine and horse mackerel 

have approximately 250 μg of iodine/100 g, while 

Kombu, a typical and common seaweed, contains 

approximately 130.000 μg of iodine/100 g [2].  

 

 A diet deficient in iodine is associated with a range of 

adverse health effects collectively referred to as iodine 

deficiency disorders (IDD) [6] and has been identified as 

the single most important cause of preventable brain 

damage and mental retardation in the world [6].  The 

well-known consequence of iodine deficiency is goitre, 

an enlargement of the thyroid gland.  

  

Prolonged years of iodine deficiency can lead to adverse 

changes in the thyroid, which can predispose individuals 

to thyroid disease (such as iodine-induced 

hyperthyroidism and thyroid cancer) later in life or 

following increases in iodine intake [7]. The importance 

of seafood as sources of iodine cannot be 

overemphasized and owing to its importance, many 

researchers have developed and used different methods 

of determining iodine in seafood ([8]; [9]; [10]; [11]; 

[12]; [13]). However, a comprehensive review of the 

determination of iodine in seafoods is published by [14]. 
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Iodine variability needs to be taken into consideration 

since it explains why the same food item may have 

widely different iodine content depending on the locality 

where it was produced. However, this location-

dependent iodine variability has not been studied, 

especially in sea foods available in Bayelsa State. 

Therefore, the aim of this study was to compare the 

iodine concentration in catfish. tilapia, crayfish, lobster, 

shrimp, prawn, and crab of salt water and fresh water 

origins in Bayelsa State.  

 

II. METHODS AND MATERIAL 
 

Experimental 

 

Materials and Reagents 

 

Potassium iodide, 3-pentanone, potassium dichromate, sodium 

hydroxide, sulphuric acid, n-Hexane, and potassium nitrate 

were all Sigma-Aldrich products of good quality and purity. 

Salt water samples (catfish, tilapia, crayfish, lobster, shrimps, 

prawns, and crabs) were collected from Ekeni, in Southern 

Ijaw Local Government Area, fresh water samples (catfish, 

tilapia, crayfish, lobster, shrimps, prawns, and crabs) were 

collected from Toru-ebeni, in Sagbama Local Government 

Area, all in Bayelsa State.  

 

Sample Pre-treatment 

 

4 mL NaOH (4N) and 2 mL KNO3 (20%) was added to 0.2 g 

of the dry sample (catfish, tilapia, crayfish, lobster, shrimp, 

prawn, and crab) to form the ashing solution and this solution 

was heated to slurry and then to dryness. The completely dried 

slurry was placed in a crucible with the lid on and was then 

placed in the ashing furnace. The furnace was programmed as 

follows: 100
o
C for 1 hour, 200

o
C for 1 hour, and 

carbonization at 500
o
C for 2 hours. The resulting ash was 

cooled, 15 mL de-ionized water was added, heated, 

ultrasonicated, and filtered under suction pressure. The filtrate 

was made up to 50 mL with de-ionized water. 5 mL of this 

solution was used for derivatization. The derivatization 

reagents included: 0.5 mL 3-pentanone, 1 mL 0.5% (w/v) 

potassium dichromate, 1 mL 50% (v/v) H2SO4 was added in 

and mixed well. The test tube was allowed to stand for 6 hours 

for the reaction to go to completion. The iodoketone was 

extracted via liquid-liquid extraction in a separatory funnel. 10 

mL n-hexane was added to the separation funnel, which was 

then shaken for 10 minutes. The separation funnel was 

allowed to stand until a clear delineation of two layers 

appeared. The upper hexane layer was filtered through a 0.45-

mm syringe filter and ready for analysis. 

 

III. RESULT AND DISCUSSION 
 

The iodine concentrations (mg/kg) in the salt water 

samples were found to be; catfish, 0.30; tilapia, 0.25; 

crayfish, 3.00; lobster, 2.70; shrimp, 2.64; prawn, 2.84; 

crab, 25.00 (Table 1). The iodine concentrations (mg/kg) 

in the salt water samples found to be; catfish, 0.021; 

tilapia, 0.023;crayfish, 0.200; lobster, 0.208; shrimp, 

0.220; prawn, 0.258; crab, 1.786 (Table 2). These 

figures show that salt water seafoods contain iodine 

concentrations, 11 to 15 times the concentrations in the 

fresh water seafood. The high concentrations of iodine 

in seafoods of salt water origin is consistent with the 

results reported by Huang, et al., 2009; he found out that 

the iodine concentrations in organisms such as algae,  

seaweed and sea sponges were 19 g/kg dry weight. A 

statistical treatment of the data was carried out using a 2-

Tailed Independent Samples T test and the results (Table 

3) show significant differences in the level of iodine in 

seafoods obtained from fresh water and salt water. 

 

Table 1: Concentrations of iodine in seafoods of salt 

water origin 

 

Salt water 

Sample Concentration 

mg/kg 

Equation of 

straight line 

R-

SQUARE 

Catfish 0.30 ± 0.02 Y = 25095 X + 

30.623 

0.9998 

Tilapia 0.25 ± 0.05 Y = 25095 X + 

30.623 

0.9998 

Crayfish 3.00 ± 0.01 Y = 15536X - 

14643 

0.9990 

Lobster 2.70 ± 0.05 Y = 15536X - 

14643 

0.9990 

Shrimp 2.64 ± 0.08 Y = 15536X - 

14643 

0.9990 

Prawn 2.84 ± 0.01 Y = 15536X - 

14643 

0.9990 

Crab 25.00 ± 0.01 Y = 67343X - 

1985.7 

0.9993 

 

Table 2 : Concentrations of iodine in seafoods of fresh 

water origin 

 

 FRESH water 

Sample Concentration 

mg/kg 

Equation of 

straight 

line 

R-

SQUARE 
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catfish 0.021 ± 0.05 Y = 25547X 

+ 24.659 

0.9990  

tilapia 0.023 ± 0.06 Y = 25547X 

+ 24.659 

0.9990  

crayfish 0.200 ± 0.01 Y = 25547X 

+ 24.659 

0.9990  

lobster 0.208 ± 0.05 Y = 25547X 

+ 24.659 

0.9990  

shrimp 0.220 ± 0.02 Y = 25547X 

+ 24.659 

0.9990  

prawn 0.258 ± 0.01 Y = 25547X 

+ 24.659 

0.9990  

crab 1.786 ± 0.02 Y = 15536X 

- 14643 

0.9990  

 

Table 3 : Results of statistical test 

 

Sample Habitat N* Sig (2-tailed) 

(p<0.05) 

Catfish Salt water 

fresh 

3 

3 

0.04 

Tilapia Salt water 

fresh 

3 

3 

0.04 

Crayfish Salt water 

fresh 

3 

3 

0.03 

Lobster Salt water 

fresh 

3 

3 

0.01 

Shrimp Salt water 

fresh 

3 

3 

0.02 

Prawn Salt water 

fresh 

3 

3 

0.02 

Crab Salt water 

fresh 

3 

3 

0.001 

N* = number of samples 

 

IV. CONCLUSION 
 

The concentration of iodine in seafoods obtained from 

salt and fresh waters show great variability; 

concentrations in salt water samples are higher than 

those of the fresh water samples. This explains why salt 

water seafoods are the richest food sources of iodine.  

 

V. REFERENCES 

 
[1] Huang M.D., Florek S., Okruss M., Welz B., and 

Mores S., (2009), Determination of iodine via the 

spectrum of barium mono-iodide using high 

resolution continuum source and molecular 

absorption spectrometry in a graphite furnace, 

Spectrochimica Acta, 64 (1), 697 – 701 

[2] Limbert E., Prazeres S., Sao P.M., Madureira D., 

Miranda A., Ribeira M., (2010), Iodine intake in 

Portuguese pregnant women: results of a countrywide 

study. Eur J. Endocrinol, 163 (4), 631 – 635 

[3] Obregon M.J, Escobar R.F., Morreale G., (2005), The 

effect of iodine deficiency on thyroid hormone 

B.deiodization, Thyroid, 15 (8), 917 – 929 

[4] Tokudome S., Tokudome Y., Moore M.A., (2002), 

Dietary iodine sources other than fish, Eur J Clin 

Nutr. 56 (5), 467 - 468 

[5] Rahman A., Chesters J., Savige G., Deacon N., 

(2010), Taking a history: the learnings that national 

health science forgot, Aust J. Rural Health, 18 (6), 

230 – 234 

[6] Burgess J.R., Seal J.A, Stilwell G.M, Reynolds P.J, 

Taylor E.R, Parameswaran V., (2007), A case for 

universal aalt iodisation to correct iodine deficiency 

in pregnancy: another salutary lesson from Tasmania, 

Med J. Aust., 186 (11), 574 – 6 

[7] Phillip C., Shelor P., Dasgupta K., (2011), Review of 

analytical methods for the quantification of iodine in 

complex matrices, Analytica Chimica Acta, 702, 16 – 

36 

[8] Lisbeth E., Camilla M.A., Tormod B., (2011), A short 

food frequency questionnaire to assess intake of 

seafood and n-3 supplements: validation with 

biomarkers, Dahl. Nutrition Journal, 10, 1 - 10 

[9] Kaare J., Lisbeth D., Karen E., (2001), Determination 

of iodine in seafood by inductively coupled 

plasma/mass spectrometry, Journal of AOAC 

International, 84 (6), 1976 - 1983 

[10] Tadesse M., Bediye G., Kibatu B., (2015), Iodometric 

titration and spectrophotometric method for the 

determination of iodine in salt samples commercially 

available in Bahir Dar, North Western Ethiopia, 

Chemistry and Materials Research, 7 (4), 67 - 70 

[11] Barrera P., (2001), Microwave-assisted distillation of 

iodine for the indirect atomic absorption 

spectrometric determination of iodide in milk 

samples. Journal Anal At Spectrum, 16, 382 – 89 

[12] Cui L., Wen J. Zhou T., Wang S., Fan (2009), 

Optimization and validation of an ion-pair RP-HPLC-

UV method for the determination of total free iodine 

in rabbit plasma: application to a pharmacokinetic 

study, Biomed Chromatogr. 20 (11), 151 – 159 

[13] Marjan K., Feeidoun A., Mehdi H., (2013), A review 

on iodine determination methods in salt and 

biological samples, Scimetr. 1(1), 1 - 9 


