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Abstract

The effect of nanoemulsions containing high medium chain fatty acid (MCFs) including
coconut oil and palm kernel oil as edible coatings on color, microbiological and sensory
characteristics of sea bass (Lates calcarifer) fillets during chilled storage (4+0.5 °C) were investigated
in comparison with sunflower seed oil nanoemulsion coating and control (coated with distilled
water). The lowest oil droplet particle size diameter of nanoemulsions was obtained when Span
80 was used as an emulsifier (HLB = 4.3). The median oil particle sizes of coconut oil nanoemulsion,
palm kernel oil nanoemulsion and sunflower oil nanoemulsion were 219+5, 228+8, and 322+6 nm,
respectively. In addition, the highest negative zeta potential was observed in this system. Coated
fish fillets with all nanoemulsions tended to have lower degree of lipid oxidation compared to the
control (p<0.05). Drip loss and discoloration of fish fillets were also reduced in all nanoemulsion-
coated fish fillets compared to those of the control (p <0.05). However, no significant differences
in such parameters were noticeable between those 2 high MCFs containing nanoemulsion- coated
fish fillets (p<0.05). Coated sea bass fillets with both high MCFs containing nanoemulsions had
greater activity in preventing fish discoloration, microbial inhibition and overall sensory
characteristics than sunflower oil nanoemulsion-coated fish fillet (p <0.05). The results indicated
that fish fillet coated with coconut oil nanoemulsion had superior effect on inhibiting the microbial

growth to other samples throughout the storage period (24 days). Thus, coating fish fillet with

2218



il 28 aviuii 12 dua1Au 2563

215815 IMermansiazinalulad

coconut oil nanoemulsion can be used as a promising alternative means for keeping overall

qualities of sea bass fillet during cold storage.

Keywords: nanoemulsion; high medium chain fatty acids containing oil; sea bass fillet; coating; shelf

life extension
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Table 2 Z-Average and zeta potential (ZP) of nanoemulsions prepared using coconut oil (CO), palm

kernel oil (PKO) and sunflower oil (SFO)

Span 80 : CO nanoemulsion PKO nanoemulsion SFO nanoemulsion
Tween 80 Z-average ZP Z-average ZP Z-average ZP
ratios (nm) (mV) (nm) (mV) (nm) (mV)

1:0 219+5° | -56.7+4.3° | 228+8" | -53.7x0.87 | 322+6° | -58.1x1.4°
4:1 744+6° | -43.0+4.2° | 588+4° | -51.3+0.8" | 322+4° | -40.4+1.2°
3:2 1,300+5° | -40.1+1.3° | 51246 | -47.2¢0.7”" | 370+5° | -39.4+1.0°
2:3 1,060+22% | -44.8+0.1° | 377+6° | -32.24¢0.6°C | 499+5° | -36.3+1.3"
1:4 893+91° | -28.4+1.4° | 37242° | -33.1+0.4°" | 491+10° | -33.2+0.7°
0:1 890+37° | -28.6+0.3° | 915+8° | -26.3x0.8° | 568+5° | -20.7+1.0°

*Values are given as means + SD from triplicate determinations; ** Different letters in the same

column indicate significant differences (p <0.05).
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Figure 1 Changes in L* (a), a* (b) Wag b* (c) of
sea bass fillets coated with different
nanoemulsions during chilled storage.
(*The bars indicate standard deviation

from triplicate determinations)
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Figure 2 Changes in TBARS of sea bass fillets
coated with different nanoemulsions
during chilled storage. (* The bars
indicate standard deviation from

triplicate determinations)
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Figure 3 Changes in metmyoglobin content of

sea bass fillets coated with different

nanoemulsions during chilled storage.

(* The bars indicate standard deviation

from triplicate determinations)
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Figure 4 Changes in heme iron content of sea
bass fillets coated with different
nanoemulsions during chilled storage.
(* The bars indicate standard deviation

from triplicate determinations.)
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Table 3 Changes in sensory properties of sea bass fillets coated with different nanoemulsions

during chilled storage.

Sensory Control CO nanoemulsion | PKO nanoemulsion | SFO nanoemulsion
attributes Initial End Initial End Initial End Initial End
Color 6.9+1.3" |6.6£0.8™|6.7+1.4°% | 4.8+1.0"|5.122.6™ | 5.8+1.9°"| 6.242.0°" [5.1+1.2°™"
Odor 4.5+1.8" |4.7+1.6(6.3+1.5°*|5.1£0.9"|6.5+1.8™| 5.3+2.1" |5.321.6""| 4.1+1.7*
Texture 6.5+1.7" | 6.4+1.7" | 5.7+1.5°6.4+2.1%"| 5.541.9™"| 6.2+¢1.7" | 6.1+1.5" | 5.2+2.0™"
Overall liking | 7.3+0.9" |6.5+1.2%|6.9+1.3"|6.8+1.4° | 6.2+1.9%|5.9+1.9°*| 6.2+1.2"" | 4.6+1.8%°

*Values are given as means +SD from 30 determinations.
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