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Table 1 Hamburger formulation (%)

Meat Toasted flour Onion

Whey powder

Wheat flour Spice Refined edible salt

60 14.8 14 4.5

3 2.5 1.2
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1. Water holding capacity
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Fig 1 a: pH, b: moisture content and c: water holding capacity of hamburger containing encapsulated extract
during 12 days storage at 4 °C (T: hamburger containing turmeric extract, TO: hamburger containing turmeric
extract and omega3, NT: hamburger containing encapsulated turmeric extract, NTO: hamburger containing
encapsulated turmeric extract and omega3, C: Control).
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Fig 2 TVN of hamburger containing encapsulated extract during 12 days storage at 4 °C (T: hamburger
containing turmeric extract, TO: hamburger containing turmeric extract and omega3, NT: hamburger containing
encapsulated turmeric extract, NTO: hamburger containing encapsulated turmeric extract and omega3, C:
Control).
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Fig 3 Shrinkage of hamburger containing encapsulated extract during 12 days storage at 4 °C (T: hamburger containing
turmeric extract, TO: hamburger containing turmeric extract and omega3, NT: hamburger containing encapsulated turmeric
extract, NTO: hamburger containing encapsulated turmeric extract and omega3, C: Control).
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Fig 4 Cooking lost of hamburger containing encapsulated extract during 12 days storage at 4 °C (T: hamburger containing
turmeric extract, TO: hamburger containing turmeric extract and omega3, NT: hamburger containing encapsulated turmeric
extract, NTO: hamburger containing encapsulated turmeric extract and omega3, C: Control).
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Fig 5 Free Fatty Acids of hamburger containing encapsulated extract during 12 days storage at 4 °C (T: hamburger
containing turmeric extract, TO: hamburger containing turmeric extract and omega3, NT: hamburger containing
encapsulated turmeric extract, NTO: hamburger containing encapsulated turmeric extract and omega3, C: Control).
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Fig 6 Peroxide Value of hamburger containing encapsulated extract during 12 days storage at 4 °C (T:
hamburger containing turmeric extract, TO: hamburger containing turmeric extract and omega3, NT: hamburger
containing encapsulated turmeric extract, NTO: hamburger containing encapsulated turmeric extract and
omega3, C: Control).
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Table 2 Texture properties of hamburger containing turmeric extract and encapsulated turmeric

extract.
Treatment Hardness (N) Cohesiveness Gumminess Springiness Chewiness
C 142.33+0.2a 0.68+0.1b 96.56+0.1b 092+0.1a 88.83+0.1b
T 212.09+0.3b 0.71+0.3b 150.58+0.3 ¢ 083+03a 12498+ 0.3 ¢
TO 209.85+0.3b 0.75+03b 157.38+0.3 ¢ 0.88+03a 13849+ 03¢
NT 218.17+0.5b 0.73+04b 159.26 £ 0.4 ¢ 0.81+04a 129.00+ 0.4 ¢
NTO 233.11+0.2¢ 030+0.1a 69.93+£0.1a 0.82+0.1a 57.34+0.1a

(T: hamburger containing turmeric extract, TO: hamburger containing turmeric extract and omega3, NT:
hamburger containing encapsulated turmeric extract, NTO: hamburger containing encapsulated turmeric extract
and omega3, C: Control).

Different letters indicate significant differences for each parameter for each treatment (p<0.05).
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Fig 7 Escherichia coli, Staphylococcus aureus and
mold and yeast count of hamburger containing
encapsulated extract during 12 days storage at 4 °C
(T: hamburger containing turmeric extract, TO:
hamburger containing turmeric extract and
omega3, NT: hamburger containing encapsulated
turmeric extract, NTO: hamburger containing
encapsulated turmeric extract and omega3, C:
Control).
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In this study, the effect of turmeric extract and omega-3 encapsulated with soy
lecithin on the characteristics of hamburger during the 12-day storage period
was investigated. The results showed that during storage for 12 days, the
highest pH and water holding capacity were related to the control sample. The
initial moisture content of hamburgers was about 52%, which decreased
significantly after the storage period (p<0.05). The lowest shrinkage was
compared to the control sample, and the highest cooking loss was observed on
the first day of storage. In all the investigated days, the highest volatile
nitrogenous compounds was related to the control sample. Free fatty acids
increased significantly during storage (P<0.05). The samples containing the
extracts were not significantly different from the control samples in terms of
texture characteristics. Encapsulated treatments had lower bacterial counts
than free extracts. The control sample significantly received the lowest score
in all sensory characteristics. In general, the quality of hamburgers containing
fine-coated turmeric extract and omega-3 improved compared to the control
sample.
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