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Table 1 Total phenolic, flavonoid, and IC50 of rosemary leaves extract

ICs (ppm) Total flavonoid content Total phenolic content
s0 (PP (mg rutin/ g extract) (mg acid galic/ g extract)
98.16+3.89 78.30+2.34 174.40+5.16
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Fig 1 Oxidative stability of different concentration of
rosemary leaves extract, TBHQ, and SFO. (RE50,
RE100, RE200, and RE400 are sunflower oil
containing rosemary extract at 50, 100, 200, and 400
ppm of concentration respectively, TBHQ100= Oil
containing 100 ppm of TBHQ, SFO= sunflower oil
without antioxidant.
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Table 2 Peroxide value and thiobarbituric acid value of different oil samples during incubation period.

Peroxide value

(meq O2kg) 0 4 8 12 16 20 24
CNTL 1.740.07  6.3+0.4% 127412 19.143.19°  23.544.2%%  27.5+55%  26.4+4.8"
TBHQ 1.7£0.09°  2.6+0.17  57+0.8%  7.5£1.0°  14.9+3.1<° 19.4+43%° 2344327
FREE 1.740.0%  3.1+0.1"™  7.0£0.5%  8.8+0.9”°  12.5+3.3%  18.0+£3.5%  21.1+1.9%¢
NBSG 1.7£0.0% 244017 3.6+04%  43+0.6™  8.1+25%  12.7+1.5%  17.8+1.2%

Thé‘;}’i:}ﬁ‘;}fn‘i‘;‘d 0 4 8 12 16 20 24
CNTL 0.04£0.0%  0.0£0.0™  0.0£0.0™  0.1£0.0"  0.1x0.0  0.2+0.0®  0.3+0.0™
TBHQ 0.040.0"  0.040.0°"™  0.0£0.0%*°  0.0+0.0°®  0.1£0.0®°  0.1£0.0%®  0.1+0.0"°
FREE 0.040.0"  0.0+£0.0%°  0.04£0.0®®  0.0+£0.0°  0.0£0.0®°  0.1£0.0%  0.1+£0.0"°
NBSG 0.0+£0.0°*  0.0£0.0°™  0.0£0.0°®°  0.0£0.0°%  0.0+£0.0%  0.0£0.0*®"  0.0£0.0*¢

Different lower-case letters indicate the significant statistical differences at p<0.05 between samples. Different
upper-case letters indicate the significant statistical differences at p<0.05 during incubation period.CNTL= Oil
without antioxidant, TBHQ= Oil containing 100 ppm TBHQ, FREE= Oil containing free extract, and NBSG= Oil

containing nanoemcapsulated extract
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Table 3 Sensorial score of fried potato strips in oil at different incubation period

Color 0 4 12 16 20 24
CNTL 5.0£0.0%  4.0+0.3% 3.040.4°  2.5+0.8"°  2.0+0.5%  1.0+0.0"  1.0+0.0%°
FREE 4.0£04%  4.0+£0.7%  3.6+03%%  33+0.7°  2.9+03®*  1.5+03%  1.0+0.0™
TBHQ 5.0£0.0"  4.0+0.3" 4.040.4%  3.7+0.5  3.5+0.6%  2.0£03%  1.0+0.0%
NBSG 43404 42405  3.8+£0.6"%°  3.7+0.6%  3.7£0.5%  2.5+03%  1.5£03%
Odor

CNTL 5.0£0.0%  4.5+0.4% 2.5+0.6°¢  2.0404™  1.4+03%  1.0+0.0%  1.0+0.0™
FREE 42403 4.0+0.7% 3.940.7%°  3.0+0.5%°  2.6+04°% 12403  1.2+03"™
TBHQ 5.040.0%  4.5+03%  4.0+0.7%  4.0£03%  3.9+04%*  23+04° 14403
NBSG 5.0£0.0%  5.0+0.0™ 4.5+0.4% 43402 4.0+0.5P*  2.5+0.5%*  1.7+0.4"*
Taste

CNTL 5.0£0.0"  4.0+0.4%° 35403 3.0+04%  24403%™  1.5+03%  1.1+0.3"
FREE 5.0£0.0%  4.5+0.3" 43+03%  3.6+03%  32+04“°  2.0+03°°  1.6£04%°
TBHQ 3.540.3%  3.2+0.5°%¢  3.0+04%  3.0£0.5%°  3.0004%  2.5+04”*  1.3+0.3°"
NBSG 4.6+03" 44407 42405 3.9+0.6°  3.5+£0.5%  2.7+0.3%  2.0+0.3™

Overall acceptance

CNTL 5.0£0.0% 424045  36+03°°  3.0£0.5™  2.5+03Ec  1.4+03™  1.0£0.0°
FREE 4.0+0.4%  3.9+0.3"°  3.8+0.4%"  3.7+0.4"%™  33+04%  2.1404°°  1.4+03°
TBHQ 5.040.0%  4.4+0.4" 42402% 37403 33203  1.8+04"  2.0+0.4“
NBSG 4.6+0.4%  45+03%  42403%%%?  40+04%  3.5205° 25404 22403

Different lower-case letters indicate the significant statistical differences at p<0.05 between samples. Different
upper-case letters indicate the significant statistical differences at p<0.05 during incubation period. CNTL= Oil
without antioxidant, TBHQ= Oil containing 100 ppm TBHQ, FREE= Oil containing free extract, and NBSG= Oil
containing nanoemcapsulated extract
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ABSTRACT

ARTICLE INFO

In this study, the antioxidant properties of nanoencapsulatedrosemary
leave extract in biopolymer basil (Ocimumbasilicum) seed gum coating
to control the oxidative stability of sunflower oil and sensorial
properties of fried potato strips were studied. The rosemary leaves
extract obtainedby ultrasonic bath has phenolic compounds (174.4 +
25.9 mg gallic acid / g extract) and flavonoid (78.30 + 3.2 mg rutin / g
extract). Antioxidant activity of DPPH free radical scavenging by IC50
was 98.16 ppm and oxidative stability at 200 ppm was 5.08 h. The
average size of nanoparticles in basil seed gum coating was 284.2 nm.
The peroxide value and thiobarbituric acid value of oil samples were
calculated every 4 days (0, 4, 8, 12, 16, 20, and 24 days). The results
showed that oil oxidation in samples containing nanoencapsulated
rosemary extract was less than the control sample, oil containing free
extract or TBHQ. At the end of 24 days of incubation period, the
peroxide valueof oil samples containing synthetic antioxidant TBHQ
and oil samples containing nanoencapsulated rosemary extract in the
basil seed gum were 23.4 and 17.80 mEq O2/ kg oil and thiobarbituric
acid value were 0.16 and 0.06 mg of malondialdehyde/kg oil
respectively.In addition, the higher sensorial score of color, odor, taste
and overall acceptance wasrelated to potato strips fried in oil containing
nanoencapsulated rosemary extract. The results of this study suggest the
use of nanoencapsulated rosemary extract in basil seed gum coating to
increase shelf life of sunflower oil.
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