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Supplementary Materials 

Table S1. Effect of storage conditions (2 °C for 20 days) and treatments on sensory evaluation during 
storage of mackerel tuna fillets.1. 

Sensory attribute Treatment 2 
Storage period (day)1  

LSD 
0 5 10 15 20 

Odor 

Control 9.6 ± 0.15 Aa 6.9 ± 0.13 Bb 5.2 ± 0.11 Cc 3.5 ± 0.14 Dc 2.5 ± 0.14 Ec 0.78 
XAN-EEP 0% 9.6 ± 0.12 Aa 7.8 ± 0.13 Bb 6.2 ± 0.14 Cb 4.5 ± 0.13 Db 2.7 ± 0.15 Ec 0.67 
XAN-EEP 1% 9.5 ± 0.09 Aa 7.7 ± 0.15 Bb 6.4 ± 0.18 Cb 4.6 ± 0.11 Db 3.8 ± 0.22 Eb 0.38 
XAN-EEP 2% 9.5 ± 0.15 Aa 8.9 ± 0.12 Ba 7.6 ± 0.08 Ca 6.5 ± 0.5 Da 5.6 ± 0.25 Ea 0.35 

LSD 0.46 0.12 0.44 0.21 0.44 - 

Test  

Control 9.50 ± 0.31 
Aa 

7.21 ± 0.11 
Bb 

5.53 ± 0.15 
Cb 

4.11 ± 
0.14Dd 

2.4 ± 0.32 Dd 0.55 

XAN-EEP 0% 9.49 ± 0.29 
Aa 

8.18 ± 0.12 
Ab 

6.25 ± 0.18 
Bb 

5.15 ± 0.12 
Cc 

3.84 ± 0.29 
Dc 

0.90 

XAN-EEP 1% 
9.49 ± 0.25 

Aa 
8.61 ± 0.15 

Aa 
6.56 ± 0.22 

Bb 
5.81 ± 0.15 

Cb 
4.42 ± 0.28 

Db 0.83 

XAN-EEP 2% 
9.50 ± 0.24 

Aa 
8.72 ± 0.24 

Aa 7.84 ± 0.17 Ba
6.72 ± 0.19 

Ca 
5.62 ± 0.22 

Da 0.54 

LSD 0.23 0.30 0.42 0.22 0.41 - 

Overall acceptabil-
ity 

Control 9.1 ± 0.35 Aa 6.3 ± 0.31 Bc 5.0 ± 0.25 Cc 3.2 ± 0.33 Dc 2.00 ± 0.29 Ec 1.08 

XAN-EEP 0% 9.2 ± 0.32 Aa 7.5 ± 0.34 Bb 
6.11 ± 0.26 

Cb 4.2 ± 0.41 Db 2.2 ± 0.32 Ec 1.11 

XAN-EEP 1% 9.2 ± 0.39 Aa 7.6 ± 0.29 Bb 6.13 ± 0.22 
Cb 

4.1 ± 0.38 Db 3.2 ± 0.41 Eb 1.21 

XAN-EEP 2% 9.2 ± 0.36 Aa 8.3 ± 0.36 Ba 7.2 ± 0.28 Ca 6.0 ± 0.39 Da 4.5 ± 0.40 Ea 1.30 
LSD 0.22 0.23 0.28 0.19 0.35 - 

1 Results are expressed as Means ± standard deviation (SD). Values with different alphabetical letters (small let-
ters, a to d) within columns differ significantly (P < 0.05) as “effect of treatment”. Values with different alphabet-
ical letters (capital letters, A to E) within rows differ significantly (P < 0.05) as “effect of storage period”. All the 

readings were taken in triplicates. 
2 Treatment: Control: Uncoated mackerel tuna fillet samples; XAN-EEP 0%: Coated samples with xanthan con-
taining (0%) ethanolic extract of propolis; XAN-EEP 1%:  Coated sample with xanthan containing (1%) etha-

nolic extract of propolis; XAN-EEP 2%:  Coated sample with xanthan containing (2%) ethanolic extract of prop-
olis.  

 
 


