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CMC+Ole+Ext 1 D 03/44±0/1 cC 10/55±0/3 cB 09/11±0/4  cAB 07/30±0/4  cA 10/10±0/5  
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C E 04/73±0/2  aD 06/10±0/4  aC 11/40±0/6  aB 09/10±0/7  aA 18/23±0/8  

CMC D 04/70±0/2 aC 07/83±0/3 bB 07/50±0/6  bB 13/60±0/6  bA 12/73±0/7 

CMC+Ole D 04/72±0/2 bC 07/53±0/3 bB 10/70±0/5  cB 21/92±0/5 cA 09/67±0/6 

CMC+Ole+Ext 0.5 D 05/72±0/2 bC 10/47±0/3 cB 10/11±0/5  dAB 06/30±0/5 dA 10/20±0/6  

CMC+Ole+Ext 1 D 03/70±0/2 bC 09/35±0/3 dBC 10/95±0/3  eB 09/40±0/4  eA 06/23±0/5  
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C E 03/87±0/0  aD 04/67±0/1  aC 11/90±0/2  aB 06/67±0/5  aA 18/23±1/8  

CMC D 02/88±0/0  aC 04/60±0/1  bB 09/23±0/2  bA 12/15±0/5  bA 59/90±0/6 

CMC+Ole C 00/85±0/0  abB 05/51±0/1  bB 06/30±0/2  cdA 06/40±0/4  cA 88/33±0/5  

CMC+Ole+Ext 0.5 C 01/83±0/0  bB 07/40±0/1  bcB 00/90±0/1  dA 09/67±0/3  dA 65/00±0/5  

CMC+Ole+Ext 1 C 03/84±0/0  bB 07/41±0/1  cB 08/72±0/1  eA 03/10±0/3  eA 11/90±0/3  
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�ZR  3  6  9  12  

C D 01/23±0/0  aC 04/03±0/1  aC 18/60±0/1  aB 11/73±0/2  aA 57/50±0/3  

CMC D 02/20±0/0  aC 05/90±0/0  abB 19/43±0/1  bB 28/51±0/2  bA 29/13±0/3 

CMC+Ole D 00/22±0/0  abC 04/88±0/0  bC 11/35±0/1  cB 12/27±0/2  cA 31/20±0/2  

CMC+Ole+Ext 0.5 D 01/21±0/0  abC 06/83±0/0  bcC 16/27±0/1  dB 39/00±0/2  dA 55/65±0/1  

CMC+Ole+Ext 1 C 03/20±0/0  bB 00/80±0/0  cB 09/10±0/1  dA 15/85±0/1  dA 27/24±0/1  
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C E 75/20±0/10  aD 80/40±2/14  aC 73/20±2/16  aB 01/51±3/20  aA 05/30±4/26  

CMC E 63/20±0/10  abD 73/00±1/14  bC 90/70±0/15  bB 95/60±2/19  bA 00/00±3/24 

CMC+Ole E 90/10±0/10  abD 65/10±1/14  bC 80/30±0/15  cB 66/90±1/18  cA 95/30±1/23  
CMC+Ole+Ext 0.5  E 45/10±0/10  bcD 72/80±0/13  cC 80/60±1/14  dB 73/00±2/18  cA 55/75±1/22  

CMC+Ole+Ext 1 E 57/10±0/10  cC 65/70±0/13  dC 75/10±0/14  dB 80/80±1/17  dA 83/90±1/21  
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Abstract 
To investigate the effect of active composite coating carboxymethyl cellulose-based on the shelf life of rainbow 

trout (Oncorhynchuus mykiss) fillet during at refrigerator temperature storage, an experiment for 12 days with 5 

treatments including uncoated (control), carboxymethyl cellulose 1%, carboxymethyl cellulose-oleic acid 1%, 

carboxymethyl cellulose-oleic acid-Echinacea extract (0.5% or 1%) and 3 replications was carry out. Chemical 

(PV, TBARS and TVN) and microbial (TVC and PTC) tests were performed on the fillets every 3 days. The results 

showed that oleic acid improved the protective effect of carboxymethyl cellulose coating. The antioxidant and 

antibacterial effect of Echinacea extract was concentration dependent. At the end of the storage period, the lowest 

values of PV (3.90±0.11 meq/kg), TBARS (1.24±0.27 mg MDA/kg), TVN (21.90±1.83 mg/100g), TVC 

(5.10±0.10 log cfu/g) and PTC (5.23±0.06 log cfu/g) were found in fillets containing active composite coating of 

carboxymethyl cellulose-oleic acid-1% Echinacea extract (P <0.05). Therefore, the composite coating of 

carboxymethyl cellulose-oleic acid-1% Echinacea extract can be used as an active packaging to maintain the 

quality and increasing the shelf life of rainbow trout fillets during short-term storage at refrigerator temperature. 

Keywords: Oleic acid, Composite coating, Echinacea purpurea, Fish fillet, Carboxymethyl cellulose 

 
 

 

 

 

 

 


