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Fig 1 PV (meq kg-1 Sauce) of Mayonnaise Samples.
Different lowercase letters indicate significant
differences (p<0.05).C: Sample control, BS: Sample
containing sodium benzoate, FE: Sample containing
free extract, NL: Sample containing nanoliposome,
NN: Sample containing nanoniosome.
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Fig 3 pH Value of Mayonnaise Samples.
Different lowercase letters indicate significant
differences (p<0.05).C: Sample control, BS: Sample
containing sodium benzoate, FE: Sample containing
free extract, NL: Sample containing nanoliposome,
NN: Sample containing nanoniosome.
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Fig 4 Acid Value of Mayonnaise Samples.
Different lowercase letters indicate significant
differences (p<0.05).C: Sample control, BS: Sample
containing sodium benzoate, FE: Sample containing
free extract, NL: Sample containing nanoliposome,
NN: Sample containing nanoniosome.
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Fig 2 TBA absorbance of Mayonnaise Samples.
Different lowercase letters indicate significant
differences (p<0.05).C: Sample control, BS: Sample
containing sodium benzoate, FE: Sample containing
free extract, NL: Sample containing nanoliposome,
NN: Sample containing nanoniosome.
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Table 1 Antimicrobial activity in mayonnaise samples

Storage time Treatment Mold and yeast Acid tolerant bacteria
Control 80+9° 300+£20°
Sodium benzoate 0° 0°

1 Free extact 10+3° 200+14°
Nanoliposome 30+5° 20+4°

Nanoniosome 30+4° 200+10°

Control 150+20° 500+25°

Sodium benzoate 0¢ 100+7¢

15 Free extact 30+7¢ 200+11°¢
Nanoliposome 70+9° 30+3°

Nanoniosome 70+7° 300+20°

Control 180+21° 570+30°

Sodium benzoate 60+13° 200+14°

30 Free extact 40+£10° 200+17¢
Nanoliposome 110+20° 7044

Nanoniosome 130+15° 500+21°

Control 250+23° 600+30*

Sodium benzoate 120+19° 500+20°

45 Free extact 100+11° 300+17°
Nanoliposome 50+9¢ 7044

Nanoniosome 1504+20° 500+25°

Control 260+19° 800+45*

Sodium benzoate 200+25° 500+30°

60 Free extact 130£17¢ 600+28"
Nanoliposome 60+7¢ 100+7¢

Nanoniosome 150+30° 600+30"

Control 350+25° 800+40°

Sodium benzoate 250+19° 800+43°

75 Free extact 150+£14° 700+£30°

Nanoliposome 80+4¢ 100+19¢

Nanoniosome 200+18¢ 500+£20°

Control 500+18° 800+50°

Sodium benzoate 400+11° 800+41°

90 Free extact 400+17° 700+25°

Nanoliposome 100+7¢ 100+19°

Nanoniosome 250+7° 700+:47°

Different lowercase letters indicate significant differences (p<0.05).
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Table 2 Color indicators in mayonnaise samples

Storage time (day) Treatment L A B
Control 99.94+1.04% 0.06+0.01°¢ 0.11+0.03°¢
Sodium benzoate 99.93+2.07° 0.09+0.04° 0.14+0.02°¢
1 Free extact 76.16£1.37¢ 5.72+0.09* 27.58+0.78°
Nano liposome 82.39+1.08" -1.30+0.02° 47 .47+0.94*
Nanoniosome 99.87+1.01° 0.07£0.01°¢ 0.22+0.09¢
Control 82.88+0.98* 0.77+0.07¢ 44.9+0.97%
Sodium benzoate 81.92+0.92° 0.35+0.05° 43.59+0.06°
90 Free extact 74.31+1.03° 5.38+0.03" 27.34+0.34°
Nanoliposome 82.60+1.60° 1.57£0.07° 35.18+0.58"
Nanoniosome 82.16+2.00° 1.12+0.02° 28.61+0.61°

Different lowercase letters indicate significant differences (p<.05).
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Table 3. The sensorial evaluation results of Mayonnaise sauce sample at 1 and 90" day of storage.

.Storage Treatment Color Spreadable Texture Taste Total
time (day) (homogeneous) acceptance
Control 5.00+0.32° 4.50+0.50° 4.00+0.37% 4.00+0.47° 3.50+0.40°
Sodium benzoate 5.00+0.42° 4.00+0.41° 3.50+0.53" 5.00+0.32° 3.50+0.28°
1 Free extact 3.30+0.34° 4.00+0.40° 3.00+0.28¢ 3.5040.45° 2.50+0.22°
Nano liposome 5.00+0.42° 4.50+0.48° 4.50+0.53% 5.00+0.47° 4.00+0.50%
Nanoniosome 5.00+0.33° 4.50+0.29° 4.50+0.50* 3.50+0.38° 4.50+0.21°
Control 3.4241.13° 3.00+1.41° 3.28+1.11% 1.85+0.21° 3.42+0.78°
Sodium benzoate 3.85+1.06 3.14+1.21° 428+1.11% 3.28+0.11° 3.28+1.27°
90 Free extact 1.28+0.48° 2.71£1.25° 2.7140.75¢ 2.00+0.52° 2.14+0.89"
Nanoliposome 3.57+0.97° 4.57+0.78" 3.2840.95% 3.28+0.95° 3.42+0.78°
Nanoniosome 3.14+£1.21°% 4.57+0.53% 4.57+0.53% 3.71+0.95% 4.14+0.89%

Different lowercase letters indicate significant differences (p<.05).
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In this study, the effect of the free extract, nanoliposome, and nanoniosome
containing myrtle extract and sodium benzoate as a preservative on microbial,
sensory, and chemical properties of mayonnaise during 90 days at 4 °C was
investigated at 15 days intervals. The results of chemical tests showed that
mayonnaise samples containing nanoliposome and nanoniosome significantly (p <
0.05) reduced peroxide, thiobarbituric acid compared to the control samples. There
was a significant difference between the pH of the sauce samples prepared on the
first day so that the highest pH (4.2) was related to the sauce sample containing
sodium benzoate. The acidity values of all samples were in the standard range (0.62
to 1.4). Microbial results showed that the counts of Escherichia coli and
heterofermentative lactobacilli were negative for all treatments and following the
standard. During the storage time, the microbial growth of the sauce containing the
natural preservative, nanoliposome, and nanoniosome, was effective in controlling
mold and yeast and acid-resistant bacteria compared to the control sample (p <0.05).
The results of sensory evaluation in this study showed that mayonnaise samples were
significantly different in sensory properties during storage time so that the sauce
containing free extract had a lower color score. Also, the lowest brightness index (L*
= 74.31 + 1.03) was related to the sauce containing the free extract. Sauce samples
containing nanoniosome and nanoliposome had the highest acceptable spreadable
property. The results of this study showed that using nanoniosome and nanoliposome
containing the myrtle extract can reduce the use of the chemical additive sodium
benzoate and this is a step in improving the health of the consumer community.
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