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Table 1 Code of samples

Sample Type of ultrasound  Intensity  Type of phenol
BF Bath - Free
P50B Probe 50% Bounded
P8OB Probe 80% Bounded
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2. Dynamic Light Scattering (DLS)
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Table 2 Properties of nanoencapsulated phenols

Sample TPC (mg/g)  1C50 (ppm) Efﬁ("oz)e)“"y Sf;‘:;ﬁﬁ) Zeta (fr’r‘l’i‘;““al PDI
BF 265.8842.8"  812.3143.42° 51.96+1.8° 146.546.5°  -18.74+1.9°  0.383+0.0°

P50B  60.36+3.0°  794.23+2.05° 79.42+3.6*° 169.7+8.2*  -14.12+1.6°  0.328+0.0°

P80B  63.83+2.6°  788.65+2.37° 82.36+£2.2° 172.3+£2.4%  -14.73£2.0°  0.320+0.0°

Different letters in each column indicate statistically significant different (P<0.05)
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Fig 1 Release of free and bounded phenol during
storage
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Fig 2 Sedimentation of free and bounded phenol
during storage
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Fig 4 Change in thiobarbituric acid value of oil
samples containing antioxidant during storage
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Fig 3 Change in peroxide value of oil samples
containing antioxidant during storage
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Table 3 Change in p-anisidine value of oil samples containing antioxidant during storage

p-Anisidin 0 8 16 24 32 40
Control 4.71+0.1"  5.82+0.15%  7.1240.25  10.48+0.22“* 14.124+0.24%* 21.48+0.17"*
BF 4.71£0.1°* 513+ 0.13°"® 570+ 0.23°  6.05+0.17°°  8.44+0.21%°  11.72+0.13*°
P50BA 4.71£0.1°* 496+ 0.11°  523+0.19°® 5914021  7.04+0.14%  9.64+0.21*
P8OBA 4.71+0.1°°  4.78+0.17°  5.09+0.21%  521+0.14%  5.89+0.22%¢  7.18+0.18"¢
TBHQ 4.71£0.1%  4.71£0.14%°  4.86+0.18%  5.14+0.16"%°  5.43+0.17*Y  6.01+0.14*

Different letters indicate statistically significant different (P<0.05)
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Table 4 Fatty acid profile of oil samples at first day of storage (%)

PSOBA P50BA BF TBHQ Control R, (min) Fatty acid
0.12° 0.11° 0.10° 0.10° 0.11° 7.2 Cl14:0
10.36 10.41° 10.35° 10.38° 10.39° 7.9 C16:0
0.01° 0.01° 0.02° 0.00° 0.01° 8.2 Cl16:1
5.01° 4.97° 4.98° 4.96 4.98° 8.6 C18:0
26.08° 26.04° 26.07° 26.11° 26.07° 9.5 Cl18:1
51.18° 51.2° 51.24° 51.19° 51.21° 11.3 C18:2
6.03° 6.06 6.01° 6.04° 6.03* 12.7 Cl18:3
0.0°* 0.0°* 0.0 0.0 0.00° 13.4 C20:0
0.0°* 0.0 0.0 0.01° 0.00° 13.7 C20:1
0.01° 0.01° 0.02° 0.02° 0.01° 14.1 C20:2
0.01° 0.01° 0.01° 0.01° 0.01° 15.7 C20:3
0.35" 0.35° 0.33° 0.32° 0.34° 16.1 C22:0
0.02° 0.01° 0.01° 0.02° 0.02° 16.3 C22:1
0.01° 0.0 0.01° 0.01° 0.01° 18.5 C24:0
99.17 99.17 99.15 99.16 99.19 Total

Different letters in each row indicate statistically significant different (P<0.05)
Table 5 Fatty acid profile of oil samples at the end day of storage (%)

PS8OBA P50BA BF TBHQ Control R, (min) Fatty acid
0.15° 0.22% 0.27% 0.14° 0.33" 7.2 Cl14:0
12.32¢ 13.61° 14.02° 11.56° 14.77° 7.9 C16:0
1.07° 1.81° 1.96* 0.87° 2.02° 8.2 Cl6:1
5.23% 5.29% 5.43° 5.03 5.59° 8.6 C18:0
24.71° 23.24° 22.19® 25.58° 21.86" 9.5 Cl18:1
48.93° 48.02° 47.53° 49.01° 47.36 11.3 Cl18:2
5.74° 5.69® 5.26 5.90° 5.11° 12.7 C18:3
0.18° 0.31% 0.52° 0.14° 0.69* 13.4 C20:0
0.49" 0.54% 0.66™ 0.25¢ 0.78" 13.7 C20:1

0.0°* 0.0°* 0.0 0.0 0.0 14.1 C20:2
0.0°* 0.0°* 0.0 0.0 0.0 15.7 C20:3
0.24° 0.12% 0.08" 0.28" 0.02° 16.1 C22:0
0.0°* 0.0°* 0.0 0.0 0.0 16.3 C22:1
0.0°* 0.0°* 0.0 0.0 0.0 18.5 C24:0
99.0 98.85 97.92 98.76 98.53 Total

Different letters in each row indicate statistically significant different (P<0.05)
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In this study, kiwifruit peel extract was obtained by sonication (probe at two
intensities of 50 and 80% and bath). The bonded phenol extracted by probe
ultrasound at 80% (P80B) (63.83 mg/g) and 50% (P50B) (60.36 mg /g) and bath
ultrasound (BF) (265.88 mg/g) exhibited higher antioxidant activity in DPPH free
radical scavenging method, respectively. Nano-encapsulated phenolic compound was
performed using garden cress seed gum. Encapsulation efficiency of phenolic
compounds was over 50% (51.82-96.36 %) and BF phenolics had the lowest
encapsulation efficiency. All three nano-encapsulated phenols had nanometer size
(146.5-172.3 nm) and negative zeta potential in range of -18.74 to -14.12. In order to
compare the antioxidant activity of free and bonded phenolic compounds nano-
encapsulated phenols at 800 ppm and synthetic antioxidant TBHQ at 100 ppm were
added to soybean oil without antioxidant. The samples were stored at 60 ° C for 40
days and tests were performed on the samples for 8 days intervals. The results
showed that with increasing storage time, the amount of phenolic compounds release
increased and sedimentation decreased. Oxidation of oil increased with storage time.
The lowest and highest oxidation rates were observed in TBHQ and control samples,
respectively. The use of bonded phenol at 80% intensity due to no statistically
significant difference (p>0.05) with the sample containing synthetic antioxidant can
be used as a natural antioxidant to extend the shelf life of the oil.
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