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ABSTRACT 

Shrimp are an important part of the food web for human. However, as a result of the high 

moisture content and other chemical composition of shrimp, they deteriorate rapidly; therefore they must 

be marketed fresh as soon as possible after being picked. Alternatively, shrimps must be preserved and 

packaged for sometime before marketed. This study reports the influence of packaging and storage on the 

nutritional quality of white shrimp (Penaeus vannamei) 

Fresh white shrimps (Penaeus vannamei) were obtained from Sasi Lagoon resort, Lagos State, 

Nigeria and immediately put in ice cubes for further processing. They were then thawed, washed and 

randomly divided and packed in foil, nylon and carton paper. It was preserved under cold storage system 

at -4
0
C. Samples were taken for analysis at 0, 3, 6, 9 and 15 days to see the effect of packaging in 

percentage loss of proximate composition, and minerals such sodium, potassium, calcium, iodine, iron 

and selenium during storage. 

 The results showed significant reduction in percentage protein, fat, ash, carbohydrate, and 

minerals (i.e. sodium, potassium, calcium, iodine, iron and selenium). On the other hand there was an 

increase in percentage moisture content while there was no difference in the percentage fibre. 
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1.0 INTRODUCTION

Seafood products include a wide variety of species and have significant importance in the food 

industry (Fellows, 1988; Ajayi and Adetayo, 1982). Amongst these products, crustaceans belonging to the 

Decapoda order, including prawns, shrimp, lobsters, crayfish, crabs and hermit crabs, are of remarkable 

commercial interest (Alam, 2007; Deekae and Ayinla, 1995). Crustaceans have attracted considerable 

attention as an important source of nutrients in the human diet (Chemonics, 2002). Apart from their 

delicacy, crustacean species contain amino acids, peptides, protein and other useful nutrients such as 

calcium and vitamins (Hue et al., 2003). Seafood (shrimp) in its different forms contributes substantially 

to the diet of Nigerians (Dublin-Green and Tobor, 1992; Oyelese 1990). It is more acceptable than other 

forms of animal protein as there are no social, cultural or religious taboos associated with its 

consumption. It represented 28 percent of the animal protein content of the average Nigerian diet in 2004 

(FAO/WHO, 2005). As a result of the high moisture content, shrimp deteriorates rapidly (Chen, et al., 

2007); therefore they must be marketed fresh as soon as possible after being picked. Shrimp which are 

expected to be preserved for sometime or reproduced to be kept and marketed in this condition must be 

processed immediately after shipping before deterioration starts. (FAO/WHO, 2005). 

The market value of shrimp is predominately based on the visual appearance of their body colour. The 

appearance and the resulting quality implications play a significant role in maintaining a high consumer 

acceptance (Rahman et al., 2002, Huidobro et al., 2002). The colour of shrimp is due to their carotenoid 

content, which varies according to their native habitat (Okada et al., 1994). These differences seem to be 

highly dependent on the type and variability of the oceanography of the sea and the tropic characteristics 

in which this species spends most of its adult life (New and Rabanal, l985; McEvily et al., 1987).  
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Seafood with its natural perceived health fitness and culinary attributes is increasingly demanded due to 

the protein and minerals of choice of people everywhere and is a dietary staple in many countries. 

 

1.1 Health Implication of Shrimp 

 Shrimps are an extremely good source of protein, yet are very low in fat and calories, making 

them a very healthy choice food. Shrimps are low in saturated fat, which raises cholesterol levels in the 

body. Additionally, shrimp flesh consists of highly unsaturated fatty acids such as eicosapentaenoic 

(EPA) and docosahexaenoic (DHA) acids which are considered as essential for the human diet (Hue et 

al., 2003, King et al., 1990).   

 Changes in consumption have occurred for many foods including red meats, poultry and sea food, 

and are attributed to such factors as raising income, changing demographics and product convenience, 

nutrition and price. In spite of raising real prices, seafood consumption has continued to increase. 

Customers now perceive seafood and poultry as better for health than red meat, although many factors 

affect purchase decision. A few are responsible to information of Omega-3 fatty acid properties of fish 

oil. Concomitant with the decreased ingestion of cholesterol for health reason, conscious efforts have 

increased consumption of sea food for the precaution and amelioration or certain diseases, more 

specifically cardiovascular disease. Shrimp is a rich source of a group of poly-unsaturated fatty acids 

called omega and fatty acid. The low incidence of cardiovascular disease among populations of people 

who consume large quantities of seafood has been attributed to this group of omega-3-fatty acid. 

Ercosapentaenoic acid (EPA) and docosahescaenoic acid (DAM) are the most abundant of the Omega-3-

fatty acid (Simopoulos and Martin 1986) 

 

1.2 Economic Importance/ Commercial Use of Shrimps 

Fish and shrimps have become the fastest growing food commodity in international trade. The 

average catch of shrimps per year is put at between 8-900 metric ton and accounts for about 8% of fish 

and fishery products exported to Europe followed by crabs (6%), fish (4%) and cephalopods (45%) 

(Rosenberry, 1998; Rosenberry, 1990). In recent times, the high export value and the high foreign 

exchange earnings from the pink shrimps. Again, shrimp is the most important commodity in 

international seafood trade. Japan and United States are the largest importer of shrimps and as such, 

determines how shrimp are handled, packaged and sold (Pawan, 2008).  Crustacean is a fast growing 

market sector in developed countries and interest in their production is now worldwide. The production of 

crustacean and mollusks (which constitutes shellfish) in the world has increased considerably. It was 

reported that fishery statistics, shellfish production as at 1984 was 296 metric ton. (FAO, 2003) 

 1.3 Purpose of research 

Several researches have been done on the chemical and nutritional quality of shrimp but there has 

not been many works on its degradation kinetics during storage process. This forms the basis for the 

research work. The study was also aimed at the determination of the best packaging material suitable to 

extend the shelf life of shrimp. 

 

2.0 MATERIALS AND METHOD 

2.1 Sample collection and preparation 

 A sample of fresh white shrimp (Penaeus vannamei) was obtained from Sasi Lagoon Resort, 

Lagos State. The shrimps were placed in ice with an ice/ shrimp ratio of 2:1 (w/w) and transferred to the 

Institute of Agricultural Research and Training (IART), Ibadan – laboratory where analyses were carried 

out. Upon arrival, shrimps were washed and a portion was analyzed as fresh to determine its chemical 

composition. Other portions were packaged in nylon, foil and cartoon paper and frozen for further 

analysis. At every 3 days interval, samples were removed for proximate and chemical analysis for 15 

days.  



International Journal of Advanced Scientific and Technical Research                  Issue 3 volume 2, March-April 2013          

Available online on   http://www.rspublication.com/ijst/index.html                                                    ISSN 2249-9954 

 Page 234 
 

2.2 Chemical analysis  

2.2.1 Proximate composition 

Protein, carbohydrate, moisture content, crude ash, fat and fibre were analysed. The determination 

analysis was carried out using AOAC (2000) method.  

2.2.2 Determination of mineral element  

2.2.2.1 Calcium, Potassium and Sodium Determination 

The ash of each shrimp sample obtained was digested by adding 5ml of 2 MHCl to the ash in the crucible 

and heat to dryness on a heating mantle. 5ml of 2 MHCl was added again, heat to boil and filtered through 

a Whatman No.1 filter paper into a 100ml volumetric flask. The filtrate was made up to mark with 

distilled water stopper and made ready for reading of concentration of calcium, potassium and sodium on 

the Jenway Digital Flame Photometer (PFP7 Model) using the filter corresponding to each mineral 

element. 

The concentration of each of the element was calculated using the formula: 

(Ca or  K or  Na) =       Meter Reading(MR)×Slope×Dilution factor 

      1000 

2.2. 2.2 Iron and Selenium Determination 

 The digest of the ash of each shrimp sample above as obtained in calcium and potassium 

determination was washed into 100ml volumetric flask with deionised or distilled water and made up to 

mark. These diluents were aspirated into the Buck 200 Atomic Absorption Spectrophotometer (ASS) 

through the suction tube. The wavelengths for analysis of Na, K, Ca, Fe and Se were 589.0, 766.5, 422.7, 

248.3 and 196.1nm respectively 

 

2.3 Statistical Analysis 

Data were subjected to analysis of variance (ANOVA) and mean comparison was carried out using 

Duncan’s multiple range test (DMRT). Statistical analyses were performed using the Statistical Package 

for Social Science (SPPSS 11.0 for windows, SPSS Inc., Chicago, IL). 

 

3.0 RESULT AND DISCUSSIONS 

3.1 Proximate Composition 

Table 3.1 showed the effect of packaging on the proximate composition of the shrimps. Protein values 

ranged from 14.235 to 7.490% with samples packed with cartoon paper; these values were significantly 

different form one another. Also, the protein samples ranged from 14.235 6.735% for samples packed in 

nylon and the samples were significantly different from each other except for samples at day 3 and 6 

which were not significantly different from each other. Furthermore, all samples packed in foil ranged 

from 14.235 to 7.105% and they were significantly different from each other. From the three packaging 

materials, nylon seemed to retain the least protein content because it allowed the transfer of molecules 

across its boundary more than the two packaging materials. The values of protein content in this work 

were greater than the values recorded by Mark (2001) which is 3.71%.  The discrepancies in values were 

due to the specie variety. However, Basavakumar et al., (1998) also reported the reduction in protein 

values in the muscles of shrimps after 7 days of storage  

  The fat content reduced as the day of storage increased. With samples packed with paper, they 

were significantly different from each other. Also nylon retained the least values of fat during the storage. 

It could be as a result to absorption of fat by the packaging material. Also reduction in the values of fat 

could be due to leaching out of malonaldehyde together with amino acid as reported by Kanner and Karel, 

(1976). Also, the result showed significant increase in percentage moisture in all the three packaging 

materials. The samples were significantly different from each other in all the packaging material except 

samples in foil at day 0 and 3 and day 12 and 15. The increase in moisture content as the storage day 

increased was due to the high humidity environment in the freezer thereby making the samples to gain 

moisture. The findings were similar to the report that presented an increase in the weight of headed cod in 

fluid ice by 3% to 6% over a 10-h period (Huidobro et al., 2002), also researchers such as Akintola and 

Bakare (2012). The result of fibre values showed that no significant difference was observed in the 
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percentage fibre of the three packaging materials as the storage day increased, contrariwise, there was 

decrease in fibre content of the samples as storage days increased. These results were in accordance as 

reported by Emokpno (1983). They reported that the moisture content of shrimp could be higher at about 

75% of the total weight and that moisture was usually held at the expense of fibre. The result of ash 

contents of the samples showed significant reduction in percentage ash as the day of storage increased. 

The samples were significantly different from each other. Samples packed with nylon have the least value 

of percentage ash at the end of 15 days. The same pattern of ash reduction was earlier reported by 

Akintola and Bakare, (2012). The results of carbohydrate content indicated a significant reduction in the 

carbohydrate of the shrimps as the storage day increased. The same reason attributed to decrease in the 

percentage of other nutrients could be for carbohydrate that because of the dilution and decomposition of 

major constituents of shrimp also made the carbohydrate content decreased. Higher Moisture causes the 

decrease in protein and other nutrients as storage days increased, this could be as a result of frozen 

pressure which raised the moisture level and decreased major nutrients by decomposition and dilution. 

Kher-un-Nisa and Razia (2010) also found reduction in proximate composition of shrimps stored at -

40
0
C. 

 
Table 3.1 Proximate composition evaluation during the storage 

 
Packaging 
material  

Day 0 Day 3 Day 6 Day 9 Day 12 Day 15 

%Protein 

Paper 14.2350±0.07f 13.8400±0.05e 12.9700±0.01d 12.0850±0.04c 10.3100±0.02b 7.4900±0.09a 

Nylon 14.2350±0.07e 13.2250±0.06d 12.8300±0.79d 11.3150±0.07c 8.9600±0.12b 6.7350±0.07a 

Foil 14.2350±0.07f 13.7350±0.06e 12.8350±0.07d 11.9250±0.06c 10.0950±0.16b 7.1050±0.17a 

%Fat 

Paper 1.01050±0.00f 1.00200±0.00e 0.09850±0.00d 0.08850±0.08c 0.07850±0.00b 0.05350±0.00a 

Nylon 1.01050±0.00f 0.08950±0.00e 0.08350±0.00d 0.06900±0.00c 0.05750±0.00b 0.04400±0.00a 

Foil 1.01050±0.00b 0.55050±0.63ab 0.09200±0.00a 0.08100±0.00a 0.06500±0.00a 0.05100±0.00a 

%Moisture 

Paper 82.90000±0.04a 83.03500±0.00b 83.40500±0.06c 84.70000±0.02d 85.89500±0.09e 86.85500±0.00f 

Nylon 82.90000±0.04a 84.83000±0.02b 85.14000±0.01c 86.96500±0.02d 88.86500±0.02e 89.92500±0.02f 

Foil 82.90000±0.04a 83.17000±0.01a 84.30000±0.02b 85.80000±0.028c 87.29500±0.72d 87.96500±0.02d 

%Fibre 

Paper 0.09500±0.10a 0.02000±.00a 0.01750±0.00a 0.01250±0.00a 0.00950±0.00a 0.00700±0.00a 

Nylon 0.09500±0.10a 0.01400±.00a 0.01050±0.00a 0.00600±0.00a 0.00350±0.00a 0.00250±0.00a 

Foil 0.09500±0.10a 0.02200±.00a 0.01500±0.00a 0.01000±0.00a 0.00600±0.00a 0.00450±0.00a 

%Ash 

Paper 1.0915±0.00e 1.0745±0.00d 1.0395±0.00c 1.0325±0.00bc 1.0280±0.00b .0985±0.00a 

Nylon 1.0915±0.00f 1.0465±0.00e 1.0255±0.00d 1.0165±0.00c 1.0035±0.00b .0920±0.00a 

Foil 1.0915±0.00f 1.0670±0.00e 1.0335±0.00d 1.0245±0.00c 1.0180±0.00b .0970±0.00a 

Carbohydrate 

Paper 0.16800±0.00f 0.16250±0.00e 0.15700±0.00d 0.15300±0.00c 0.14350±0.00b 0.13300±0.00a 

Nylon 0.16800±0.00f 0.15900±0.00e 0.14900±0.00d 0.14000±0.00c 0.12950±0.00b 0.11950±0.00a 

Foil 0.16800±0.00f 0.15950±0.00e 0.15350±0.00d 0.14750±0.00c 0.13800±0.00b 0.12650±0.00a 

Mean Value ±SD. All values are mean of duplicate experiment. Values with the same subscribe along the same group are not 

significantly different.  



International Journal of Advanced Scientific and Technical Research                  Issue 3 volume 2, March-April 2013          

Available online on   http://www.rspublication.com/ijst/index.html                                                    ISSN 2249-9954 

 Page 236 
 

3.3 Mineral Composition 

Table 3.2 showed the effect of packaging on the level of sodium. The results showed significant 

reduction in the level of sodium as the storage days increased in the three packaging materials. This could 

be attributed to the fact that there was a decrease in the percentage of ash. Table 3.2 also showed the 

effect of packaging on the level of potassium. The results showed significant reduction in the level of 

potassium among the samples as the storage days increased in the three packaging materials. The 

reduction showed at the third day of storage and continued till the 15
th
 day of storage. The table also 

showed the effect of packaging on the level of calcium. The results showed significant reduction in the 

level of calcium as the storage days increased; the same pattern of observation were recorded for iron. 

The values of iron recorded were lesser than the values recorded for crayfish by (Nahid and Fayza 2009). 

Iodine and selenium reduced in values as storage days increased in the three packaging materials. The 

reduction could be attributed to the fact that there was a decrease in the percentage of ash as the days of 

storage increased.  

4.0 Conclusion 

The outcome of this research conducted on the influence of packaging and storage on chemical 

and nutritional composition quality of White shrimp (Penaeus vannamei) showed that freezing and 

storage would reduce the nutritional status of shrimps especially protein, carbohydrate and minerals. On 

the other hand there was an increase in percentage moisture content while there was no difference in the 

percentage fibre. This result suggested that all the three packaging methods caused reduction in nutrients 

which was readily available in the fresh shrimps. 
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Table 3.2 Mineral loss evaluation during the storage 

Packaging 

material  
Day 0 Day 3 Day 6 Day 9 Day 12 Day 15 

Na mg/100g 

Paper 572.0000±1.41421f 562.5000±2.12132e 556.5000±.70711d 544.0000±1.41421c 536.5000±2.12132b 526.5000±0.70711a 

Nylon 572.0000±1.41421f 550.5000±3.53553e 540.0000±1.41421d 531.0000±2.82843c 519.5000±2.12132b 2.12132±1.41421a 

Foil 572.0000±1.41421f 560.0000±1.41421e 546.5000±2.12132d 539.5000±2.12132c 530.0000±1.41421b 520.5000±2.12132a 

Ca mg/100g 

Paper 56.00000±1.414214d 54.00000±1.414214d 49.00000±1.414214c 45.00000±1.414214c 39.50000±2.121320b 32.50000±2.121320a 

Nylon 56.00000±1.414214e 50.50000±2.121320d 44.50000±2.121320c 39.50000±2.121320c 33.00000±2.828427b 24.50000±2.121320a 

Foil 56.00000±1.414214e 52.00000±1.414214e 46.50000±2.121320d 42.00000±1.414214c 36.50000±2.121320b 30.00000±1.414214a 

K mg/100g 

Paper 114.50000±2.121320e 111.50000±0.707107de 107.00000±1.414214cd 103.00000±1.414214c 97.00000±2.828427b 91.00000±2.828427a 

Nylon 114.50000±2.121320f 107.00000±1.414214e 102.00000±1.414214d 97.00000±1.414214c 90.00000±2.828427b 82.00000±1.414214a 

Foil 114.50000±2.121320f 109.50000±0.707107e 104.00000±1.414214d 99.50000±2.121320c 93.50000±2.121320b 87.00000±1.414214a 

Fe mg/100g 

Paper 0.25500±0.021213d 0.23500±0.007071cd 0.21000±0.014142bc 0.18500±0.007071b 0.15000±0.014142a 0.12000±0.014142a 

Nylon 0.25500±0.021213d 0.22000±0.014142d 0.17000±0.014142c 0.14000±0.014142c 0.10000±0.014142b 0.06000±0.014142a 

Foil 0.25500±0.021213d 0.21000±0.014142c 0.20000±0.014142bc 0.17000±0.014142b 0.13000±0.014142a 0.10000±0.014142a 

I µg/100g 

Paper 868.00000±.282843f 864.65000±0.070711e 861.35000±0.212132d 852.45000±0.212132c 849.25000±0.070711b 843.45000±0.494975a 

Nylon 868.00000±.282843f 859.45000±0.212132e 858.20000±0.141421d 845.35000±0.212132c 842.45000±0.212132b 833.35000±0.212132a 

Foil 868.00000±.282843f 861.40000±0.282843e 859.50000±0.141421d 848.60000±0.141421c 845.70000±0.141421b 839.55000±0.212132a 

Se µg/100g 

Paper 0.03950±0.002121e 0.03650±0.000707de 0.03300±0.001414b 0.02650±0.002121c 0.02200±0.001414b 0.01600±0.001414a 

Nylon 0.03950±0.002121e 0.03350±0.002121d 0.02650±0.002121c 0.02000±0.002828b 0.01400±0.001414a 0.00950±0.002121a 

Foil 0.03950±0.002121e 0.03450±0.002121d 0.02950±0.002121c 0.02350±0.002121b 0.01700±0.001414a 0.01300±0.001414a 

Mean Value ±SD. All values are mean of duplicate experiment. Values with the same subscribe along the same group are not 

significantly different. D0= fresh shrimp on day 0, D1= first three days, D2= 2nd three days, D3= 3rd three days, D4= 4th three days, 

D5= 5th three days 
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