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Effects of Adding Unrefined Oil on the Antioxidant Activity of a Tuna Oil-Enriched Emulsion
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Abstract

This study was conducted to evaluate the effects of adding unrefined oil on the antioxidant activity of a tuna oil-enriched emulsion by
determining DPPH radical scavenging activity, reducing power, and inhibition of low-density lipoprotein (LDL) oxidation in vitro. The
emulsion consisted of tocopherol-stripped canola (183 g) and tuna (9.1 g) oil, one of the unrefined oils (4.6 g), such as extra virgin olive,
mustard, perilla, or sesame oil, 0.5% acetic acid (64 g), and egg yolk powder (4 g). The control emulsion contained only canola (21.4 g)
and tuna oil (10.6 g), as oil sources,with the same composition of the remaining ingredients, The emulsion with added unrefined oil,
particularly mustard oil, showed higher radical scavenging activity and reducing power than those of the control emulsion. The radical
scavenging activity and reducing power of the emulsion with added unrefined oil were

higher at 1,000 ppm than at 500 ppm thus, the effect was concentration-dependent. Adding sesame or perilla oil to the tuna oil-enriched
emulsion resulted in higher inhibition of LDL oxidationwhereas adding olive oil increased LDL oxidation. The results clearly showed that
adding roasted mustard, sesame, or perilla oil improved the antioxidant activity of a tuna oil-enriched emulsion by increasing free radical
scavenging activity, reducing power, and inhibiting LDL oxidation, The results also suggest that adding unrefined oils produces a healthier

fish oil-enriched salad dressing recipe.
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Table 1. Fatty acid compositions (%) of oils
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Fatty acid B 2) o . ol )
TSCO TSTO Extra virgin Olive Mustard Perilla Sesame
14:0 nd” 4,30%0,12 nd, nd., nd. nd.
16:0 455+0.06 21.6240.14 10.43%0.10 4.00£0.04 6.471+0.02 10.28+0.04
16:1 nd. 6.68£0.95 nd. nd. nd. nd.
18:0 2.02%0.04 433+0.14 3.89£0.01 1.73%+0.07 2.14+0.01 5.34%0.06
181 66.0010.06 20.75%0.27 79.21£0.04 30.23%0.18 19.56£0.09 41,04£0,04
18:2 20.41+0.04 2.20+0.04 6.44+0.01 28.75%0.37 13.67£0.04 43.341+0.05
18:3 7.02£0.01 0.35£0.04 0.03+0.05 9.48+0.05 58.16£0.14 nd.
20:1 nd. 6.93%0.06 nd. 11.84%+0.10 n.d. nd.
20:5 nd. 12.08%0.05 n.d. n.d. n.d. n.d.
22:1 nd. nd. nd. 13.96%0.40 nd. nd.
22:6 nd. 20.76+0.27 nd. nd. nd. nd.
Saturated 6.57 30.25 14.32 573 8.01 15.62
Unsaturated 93.43 09.75 85.08 94.26 91.39 84,38
Monounsaturated 66.00 3436 79.21 56.03 19.56 41.04
Polyunsaturated 27.43 35.39 0.47 38.23 71.83 43.34
Omega-3 7.02 33.19 0.03 9.48 58.16 n.d,
" Tocopherol-stripped canola oil
2 Tocopherol-stripped tuna oil
¥ Not detected
Table 2. Antioxidant contents of oils
Antioxidants 0] 2 — - Qs -
TSCO TSTO Extra virgin Olive Mustard Perilla Sesame
Tocopherol (mg/kg)
a- nd” nd, 303.48+3.47 25201%13.32 53.06+2.73 nd,
Y- nd. nd. 12.41£0.54 292.46+11.32 601.98+14.31 607.37£28.46
J- n.d. nd. nd. 21.64%0.26 26.27+0.29 n.d.
Total nd. nd. 315.89£293 566.12+24 91 681.32+11.86 607.37+28.46
Carotenoid (mg/kg)
-carotene nd. 0.16£0.02 449+0.29 4.80%0.10 0.78+0..02 0.40%0.03
lutein nd. nd. 0.93£0.03 7.24%0.31 0.20£0.08 nd.
Total nd. 0.16£0.02 5.41%0.25 12,05£0.21 0.98+0.02 0.40%0.03
Polyphenol (mg/kg) nd. nd. 130.67+0.55 117.81%0.41 62.85+0.48 nd.
Lignan (mg/kg)
Sesamol nd. nd. nd. nd. nd. 157.9%0.76
Sesamin nd. nd. nd. nd. nd. 1,685.9£8.02
Sesamolin n.d. nd. n.d. n.d. n.d. 353.5%0.25
Total nd. nd. n.d. nd. nd. 2,197.3£9.03
Y Tocopherol-stripped canola oil
2 Tocopherol-stripped tuna oil
9 Not detected
560.12 mg/kg oIt} S715) ¥ EFUE 2 68132 FtH ol WAAS & AR 7P wol

mg/kgQ 2 o] 2 88.4%(601.98 mg/kg)E y-EFRHZo| 2}
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Fig. 1. DPPH radical scavenging activity (%) of oils as
compared to ascorbic acid and a —tocopherol as
reference antioxidants (O 500 ppm, W 1,000 ppm)

V" Different letters mean significant differences among samples at the

same concentration at 5% level of significance,
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o ¥Aol 7|2 AASol Tscost TSTOS DPPH #FTZt
27B4e 500 ppm FENA ZZE 361, 3.91%, 1,000
ppm FEOA ZZt 796, 7.78%2 EFEHol| wHF ni$-
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Control Extra virgin olive Mustard Perilla Sesame
Fig. 2, Effects of unrefined oil addition (4.6%) on the
DPPH radical scavenging activity (%) of the tuna
oil—enriched emulsion as compared to control emulsion
without unrefined oil addition (@ 500 pom M 1,000 pom)

Different letters mean significant differences among samples at the
same concentration at 5% level of significance,
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