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Abstract 

The study was conducted to determine the mineral and iodine content of crab (Charybdis 

natator) and periwinkle (Tympanotonusfuscatus) in Onitsha Anambra state Nigeria. Chemical 

analysis was done to determine the mineral content and iodine content using varian AA 240 

Atomic Absorption Spectrometer according to the method of (APHA1995American Public 

Health Association). The result obtained showed that the mineral content in the edible parts of 

periwinkle were sodium (61.843ppm), iron (34.383ppm), calcium (29.788ppm), magnesium 

(21.974ppm), potassium (15.073ppm), copper (2.726ppm), manganese (0.550ppm) and iodine 

content of 40.785mg/l. The crab were sodium (130.099ppm), iron (90.205ppm), calcium 

(42.573ppm), magnesium (22.325ppm), potassium (13.980ppm), copper (2.514ppm), 

manganese 2.325ppm), potassium (13.980ppm), and iodine content of 18.471mg/l. From the 

results obtained, Crab and periwinkle are good sources of mineral and iodine which can be 

used for feed formulation and consumed by human. Hence, crab and periwinkle should be 

incorporated as part of diet for human health. 
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1  Introduction  

Minerals make up the micronutrients that are very necessary for physiological and  biochemical 

processes by which the human body takes in and utilizes food to maintain health and activity 

(Mohapatra et al.,2009). Micro minerals play a vital role in the body such as iron needed for 

red blood cell production, Zinc for healthy skin, and calcium for strong healthy bones and teeth. 

The human body cannot provide all these nutrients; therefore, they must be supplied through 

different diet we consume. The use of marine resources for human consumption has improved 

greatly around the world, so making good use of minerals from marine organisms is important 

especially in shellfishes (Watanable et al., 2001). Shellfishes have become a worldwide 

delicacy amongst sea food lovers. They are high in essential nutrients and are very beneficial 

to human health (Sudarapadian et al., 2013). Crab and periwinkle are highly nutritious and 

healthy owing to its protein content, unsaturated fatty acids, carbohydrates and mineral 

composition. Therefore determining the minerals in crab and periwinkle species has a great 

importance due to the good effect on human health. Crab meat is an excellent source of 

minerals particularly calcium, iron, zinc, potassium and phosphorus (Naczk et al., 2007). 

The shellfish are nutritionally precious source of various minerals and high quality of protein 

to humans (Skonberg and Perkins 2002). Crab and Periwinkle are the basic component of the 

ecosystem and they are consumed as food in many countries. Edible crustaceans such as crabs, 
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prawns, shrimps, crayfishes, periwinkle and lobsters comprise major sources of nutritious food 

for humans. 

Adeyeye (2002), studied the proximate and mineral composition of whole body flesh and 

exoskeleton of male and female common West African fresh water crab, 

Sudananautesafricanusafricanus. It was recorded that among the three samples the trace 

elements of Co, Fe, Ni, Mn, and Zn were reasonably concentrated but Cu was not detected. In 

the entire sample K/Na levels were greater than 1.0 except in female exoskeleton and whole 

body. The Na/K to be 0.60. The Ca/P ratios were low at 0.08 to 0.145. This might lead to low 

Ca absorption in the alimentary system. 

Balasubramanian and Suseelan (2001),investigated the biochemical composition in different 

size groups of the deep water crab Charybdis smithii and observed that the protein content in 

all size groups varied between 59.8 and 71%. 

Gorge and Gopakumar (2009), carried out the biochemical studies on crab Scylla serrata  and 

reported that the concentrations of the amino  acids in crab and crustaceans are about ten times 

as high as that in fishes. 

 

2  Collection of Samples  

The periwinkle and Crab were bought from Ose market in Onitsha Anambra State Nigeria. 

 

Methods for the Heavy Metal Analysis 

Heavy metal analysis was conducted using varian AA240 Atomic Absorbtion 

Spectrophotometer according to the method of APHA 1995 (American Public Health 

Association)         

 

Working Principles 

Atomic absorption spectrometer’s working principles was based on the sample being aspirated 

into the flame and atomized when the AAS’s light beam was directed through the flame into 

the mono chromator, and onto the detector that measured the amount of light absorbed by the 

atomized element in the flame. Since metal shave their own characteristics absorption 

wavelength, a source lamp composed of that element was used, which made the method 

relatively free from spectral or radiational interferences. The amount of energy of the 

characteristic wavelength absorbed in the flame was proportional to the concentration of the 

element in the sample 

 

Wet Digestion of Samples 

2g of the samples (crab and periwinkle) was weighed out into a digestion flask. 20ml of the 

acid mixture (650ml conc. HNO3; 80ml perchloric acid; 20ml conc H2SO4) was added. The 

flask was heated until a clear digestion was obtained. The digest was diluted with distilled 

water to the 100ml mark. Appropriate dilutions were then made for each element, 100ppm.  

 

Determination of Iodine 

Iodine was determined with alkaline dry ash technique. (This was done by adding 0.5g of each 

sample into nickel crucibles.1ml of mixture of 0.5M sodium hydroxide and 0.1M potassium 

nitrate was added to the samples, mixed and allowed to dry. The containers were then covered 

with aluminium foil and placed in a muffle furnace. The samples were heated to 2500C, held 
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for 15mins, heated further to 4800C, again held for 15mins, and finally brought to 5800C.They 

were maintained at this temperature for 3hrs after which they were allowed to cool to room 

temperature. The resultant ash was extracted with three successive 2ml portions of a 1.0ml 

sodium hydroxide, made up of double distilled water. The solution was centrifuged at 2500g 

for 20mins using polypropylene centrifuge tubes and the supernatant solution collected for 

iodine determination. The heat destroyed the organic matrix. The sodium hydroxide was used 

to keep the iodine in a non volatile form, while the potassium nitrate is used to increase the 

oxidation of the organic matter.  

Then, 1ml of sample solution was added to cuvette at 350C and 1ml of arsenic reagent was 

added. The action was started by the addition of 1ml of ceric reagent. The initial reaction rate 

was calculated from the change in absorbance at 420nm. The iodine concentrations of the 

samples were determined from the formular. 

Conc of sample(mg/l) =Abs of Samplex Concof Standard  

 Abs of Standard 

 

3  RESULTS 

The result of the mineral and iodine content of Crab (Charybdis natator) and periwinkle 

(Tytmparation fustatus are as shown in table 1. 

Table 1.Mineral Content of Charybdis natator (African crab) and Tympanotonus fuscatus 

(Tropical periwinkle). 

Parameter Crab (ppm) Periwinkle (ppm) 

Iron 90.205 34.383 

Magnesium 22.325 21.974 

Calcium 45.573 29.788 

Manganese 1.511 0.550 

Copper 2.514 2.726 

Potassium 13.980 15.073 

Sodium 130.099 61.843 

Iodine (mg/l) 18.471 40.785 

 

4 Discussion  

The crab and periwinkle constitute a great food potential for human. A large part of these 

shellfish species are cultivated forms. So there is growing need for information about the 

biochemical composition of these shell fishes (Skonberg et al ,2002). For the cultivation of 

these shell fishes, some important characteristics such as nutritional properties, biochemical 

structure and growth condition need to be known (Naczk et al, 2007). Biochemical studies are 

very important from the nutritional point of view. Crabs and periwinkles are a good source of 

various mineral. Determination of mineral elements of crab and periwinkle species is of  a great 

importance since their meat is an excellent source of minerals, particularly sodium, calcium, 

potassium, iron and magnesium (Adeyeye 2002) and which have  good effects on human 

health. In the present study, the mineral contents of T. Fuscatus species were observed in the 

following order Na>I>Fe>Ca>Mg>K>Cu>Mn. While C. Natator were observed in the 

following order Na>Fe>Ca>Mg>I>K>K>Cu>Mn. 

Calcium has an essential role in blood clothing, muscle contraction and nerve transmission. 

Calcium is nutritionally very important (up to 1.9% Ca is available in human body) and 
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provides rigidity to the skeleton and plays a role in many metabolic processes (FAO/WHO, 

2002). It is also essential for hard tissue structure, osmo-regulation and as co-factor for enzyme 

procession (FAO/WHO, 2002).  Potassium’s major functions in your body is to facilitate nerve 

transmission where potassium is needed to send electrical signals required for communication 

between our brain and body, as well as within our brain. Crab and periwinkle meat is a modest 

source of potassium. The potassium content was higher in periwinkle(15.073ppm) and 

minimum in crab (13.980ppm). 

Iron content in the present observation was 90.205ppm and 34.383ppm in crabs and periwinkle 

respectively. Iron is one of the very vital important essential trace elements since it has several 

vital functions in the human system and hence adequate Fe in the diet is very important for 

avoiding some major health problems such as anaemia, especially in young children (Belitz et 

al., 2009). 

Even though iron usually get the spotlight, copper is involved in the absorption, storage and 

metabolism of iron to keep bones, blood vessels, nerves and immune system healthy. In the 

present study, amount of copper was reported to be 2.514ppm ad 2.726ppm in crab and 

periwinkle respectively. Copper is an essential trace element that is required for plants, animal, 

and human health (Scheiber  et al.,2013). It is also required for the normal functioning of 

aerobic (oxygen requiring) micro-organisms. The best dietary sources include sea food 

(especially shellfish like oysters, squid, lobster, mussels, crabs and periwinkle). 

Although minerals in various crab species has been investigated by many researchers all over 

the world, the amount of mineral hardly matched to each other since the concentration of 

minerals in the meat of the species can be influenced by a number of factors such as seasonal 

and biological differences (species, size, age, sex and sexual maturity), food source and 

environment (water chemistry, salinity, temperature and concentration) (Kucukgulmez and 

Celik 2006).  

The present investigation results also varied from the reported results due to the above 

mentioned reasons and also due to the variation in choice of selection of different body organ 

such as whole body, body meat, claw meat, gill, etc. 

 

5 Conclusion  

In conclusion, crab (Charybdis natator) and Periwinkle (Tympanotonus fuscatus) are good 

sources of mineral and iodine. Hence, they can be used as substitute and for feed formulation 

for mammals.  

Also, both species can provide significant  proportion of calcium, sodium, potassium, iron, 

copper and magnesium  for important metabolic process. The presents study revealed that  

crabs and periwinkle could be used in the formulation of well balanced animal meal. 

 

5.1   Recommendations   

The present study indicates that sea foods can be classified as high source of protein with 

nutritionally valuable minerals and complete essential amino acids.  

It also reveals the suitability of diets from sea foods for hypertensive people and that copper 

absorption would be enhanced and declination of bone would be reduced. 
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