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Highlights 

- Oil and moisture content of fried shrimps were decreased and increased respectively by 
using tragacanth and carboxy methylcellulose solutions.  

- The lowest oil content and highest moisture content was showed in coated shrimps with 
tragacanth solution at concentration 1.5%. 

- All coated shrimps had darker color and softer texture than the control. 

- The results indicated that all samples (coated and uncoated) were acceptable and in 
generally, the highest score for overall acceptability was related to coated samples with 
1% carboxy methylcellulose.  
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Other Information (including tables and figures) 

In general, by increasing the hydrocolloid concentration, coating pick up 
percentage was increased. The highest and lowest coating pick up was related to gum 
tragacanth solution at concentration 1.5% and carboxyl methylcellulose solution at 
concentration 0.5%, respectively. As the gum concentration increased, the moisture 
content increased, while the oil content decreased. Results obtained from color 
measurement indicated that all coated shrimps had darker color than control. These 
results indicated that hardness of samples was decreased by hydrocolloid coatings and 
hardness was decreased by increasing the hydrocolloid concentration. The results of 
sensory assessment were showed that tragacanth and carboxy methylcellulose 
coatings no negative effect on sensorial parameters of fried shrimps.  

Importance 

Shrimp is popular seafood in the world due to its unique flavor and texture. 
Frying in oil is one of the common cooking methods of shrimp. However, no 
information about the effects of hydrocolloid coatings on oil content of fried shrimp 
is available. Cellulose derivatives such as carboxy methylcellulose are common 
hydrocolloids which have been studied by many researchers to reduction of oil 
absorption in fried foods but, it is expensive. Tragacanth is a natural gum that there 
is enormous resource in Iran. However, few studies have been performed on their oil 
barrier property to decrease oil absorption. The aim of this present study was to 
investigate the influence of tragacanth and carboxyl methylcellulose coating 
solutions on oil and moisture content, coating pick up, color, texture and sensory 
parameters of shrimp after the deep-fat frying.  

Introduction (Hypothesis and aims) 

Fried foods are very delicious. However, contain high amount of fat sometimes 
1/3 of the total food weight. The fried foods consumption plays important role in the 
development of obesity and coronary heart disease. Hence, food researchers and 
manufacturers attempt to produce low-fat fried foods in recent years. Several 
pretreatment method have been performed for reduction of oil content in fried foods 
such as coating, osmotic dehydration, air drying, blanching. Coating based on 
hydrocolloids is a common method to prevent excessive oil absorption during deep-
fat frying. Hydrocolloids due to film-forming ability could provide good barrier 
against oil penetration into fried foods.  
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Table 1. Effects of hydrocolloid solutions on coating pick-up of deep-fat fried shrimps.  
 

Coating pick up (%) Treatment 
 Control 

5.96±0.36d CMC 0.5 

8.88±1.10cd CMC 1.0 

17.29±2.99b CMC 1.5 

13.21±1.50bc Tragacanth 0.5 

17.92±2.80b Tragacanth 1.0 

26.94±4.31a Tragacanth 1.5 

Means with different small letters in the same column represent significant difference at P<0.05. 
 
 Table 2. The effect of hydrocolloid coatings on oil and Moisture content of shrimps after deep-fat frying. 
 

Treatment Oil content Moisture content 
Control 13.4±0.47a 51.25±0.54e 

CMC 0.5 11.58±0.31c 58.7±0.32d 

CMC 1.0 9.7±0.22d 62.43±0.2c 

CMC 1.5 8.8±0.53e 64.26±0.75b 

Tragacanth 0.5 12.56±0.52b 61.25±0.23c 

Tragacanth 1.0 10.18±0.25d 64.8±0.66b 

Tragacanth 1.5 8.1±0.28f 67.74±1.34a 

 Means with different small letters in the same column represent significant difference at P<0.05. 
 
Table 3. The effect of hydrocolloid coatings on color parameters of shrimps after deep-fat frying. 
 

Surface color Treatment L a* b* 
Control 69.02±1.16a 13.34±0.54ab 10.13±0.85a 
CMC 0.5 66.88±0.9ab 13.82±0.88ab 9.68±0.6a 
CMC 1.0 63.73±1.35c 14.45±1.01a 10.0±0.44a 
CMC 1.5 62.05±1.28c 13.48±1.26ab 10.25±0.67a 
Tragacanth 0.5 63.97±1.86c 13.62±0.65ab 10.75±0.84a 
Tragacanth 1.0 61.55±1.29c 12.47±0.9b 9.67±0.64a 
Tragacanth 1.5 66.5±1.04b 12.82±0.77ab 11.04±1.1a 

 Means with different small letters in the same column represent significant difference at P<0.05. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Vice Presidency of Research and Technology, Gorgan University of Agricultural Sciences and Natural Resources 
(GUASNR). This material may be reprinted provided that the article and the author(s) are acknowledged.   
 

 
Table 4. The effect of hydrocolloid coatings on texture of shrimps after deep-fat frying. 
 

Treatment Hardness (N) 
Control 5.83±0.38a 

CMC 0.5 5.0±0.34bc 

CMC 1.0 4.66±0.25bcd 

CMC 1.5 4.12±0.4de 

Tragacanth 0.5 5.05±0.26b 

Tragacanth 1.0 4.38±0.22cde 

Tragacanth 1.5 3.78±0.45e 

  Means with different small letters in the same column represent significant difference at P<0.05. 
 

          Table 5. The effect of hydrocolloid coatings on sensorial parameters of shrimps after deep-fat frying. 
 

Sensorial parameters 
Treatment Appearance Color Flavor Odour Texture Overall 

Acceptability 
Control 5.64±1.43 6.17±1.62 5.56±1.22 7.18±1.18 6.65±1.1 6.18±1.29 
CMC 0.5 6.0±1.12 5.8±1.15 5.1±1.45 6.35±1.62 6.54±1.9 5.62±1.06 
CMC 1.0 7.15±1.26 6.25±1.93 6.7±1.67 7.3±1.45 5.24±0.85 7.2±1.5 
CMC 1.5 6.46±2.02 5.94±1.67 7.02±1.17 6.7±1.02 6.23±2.15 5.56±1.33 
Tragacanth 0.5 6.84±2.02 6.65±1.62 5.3±1.0 6.11±2.1 6.4±1.24 6.19±1.55 
Tragacanth 1.0 5.93±0.98 5.22±0.85 6.37±2.08 6.58±0.88 5.75±1.01 6.75±2.1 
Tragacanth 1.5 5.2±1.68 5.65±2.15 7.43±1.43 6.3±1.09 6.95±1.28 6.45±1.4 

 
 


