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Table 1 Composition and ingredients of
mayonnaise souse

Ingredient Using percent (%)
Soybean oil 65
Egg yolk 10
Vinegar 11
Mustard powder 0.5
Sugar 5
Salt 1.5
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Table 2 The name and percent of the detected phenolic compounds of peppermint essential oil by

GC-MS

Compound Amount (%) Retenthn

Time(min)
Alpha-Pinene 0.267 4.560
Beta-Pinene 0.36 5.325
Benzene-methyl 0.45 6.146
Limonene-Cyclohexene 3.17 6.224
Cineole-Oxabicyclo 3.26 6.280
Menthol 57.50 8.534
Cyclohexanone 22.42 8.710
Neo-Menthol 1.67 9.120
Cyclohexanol 7.71 9.209
Neo iso menthol 1.36 9.719
Cyclohexanol-methyl 0.68 10.063
Pulegone 1 10.263
Cyclohexen 1.28 10.583
Camphane-Bicyclo 23.32 11.428
Caryophyllene-Bicyclo 0.4 13.837
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Fig 1 GC-MS chromatogram of peppermint essential oil
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Table 3 The pH of Mayonnaise souse samples during storage

Samples Storage time (day)
1 10 20 30
Control 3.91£0.21**  3.87+£0.01**  3.80+0.43** 3.71+0.32**
Sodium benzoate 4.04£0.00**  4.01£0.09**  3.98+0.21** 3.91+0.11**
Peppermint EO1%  3.89+0.65*  3.87+0.43"*  3.84+0.61**  3.75+0.00**
Peppermint EO2%  3.88+0.54*  3.84+0.29"*  3.77+0.84**  3.70+0.32**
Peppermint EO3%  3.83+0.11**  3.81+0.88""  3.75+0.45"  3.64+0.86™*

Data are mean value+standard deviations for three replicates.
Means with different lowercase letters indicate significant differences (p<.05) within a column.
Means with different uppercase letters indicate significant differences (p<.05) within a raw.
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Table 4 The acidity (% based on acetic acid) of Mayonnaise souse samples during storage

Samples Storage time (day)
1 10 20 30
Control 0.82+0.23**  0.85+0.12**  0.91+0.01**  1.01+0.20**
Sodium benzoate 0.73£0.00**  0.74+0.09"*  0.77+0.08"*  0.83+0.00"®
Peppermint EO1%  0.84+0.08**  0.88+0.21**  0.93+0.00**®  0.99+0.04*®
Peppermint EO2%  0.85+0.05**  0.89+0.10**  0.94+0.04**  1.03+0.21*®
Peppermint EO3%  0.89+0.08**  0.92+0.04**  0.97+0.09**  1.05+0.00**

Data are mean value+standard deviations for three replicates.
Means with different lowercase letters indicate significant differences (p<.05) within a column.
Means with different uppercase letters indicate significant differences (p<.05) within a raw.
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Fig 2 Appearance and stability of Mayonnaise
sauce emulsion at 30™ day of storage.
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Table 5 The peroxide values (meq O,/kg) of Mayonnaise souse samples during storage

Samples Storage time (day)
1 10 20 30
Control 0.32+£0.03**  4.30+0.34°®  7.20£0.06°  10.1+0.09°
Sodium benzoate 1.24+0.23*  3.42+0.11"®  5.20+£0.34"®  6.76+0.43"C
Peppermint EO1%  0.41+£0.00™*  0.71+0.04**  1.11£0.18*®  1.90+0.11°¢
Peppermint EO2%  0.35+0.09**  0.62+0.08"®  1.08+0.11°C  1.84+0.04*°
Peppermint EO3%  0.32+0.04**  0.57+0.11**  0.92+0.20**®  1.80+0.16*

Data are mean value+standard deviations for three replicates.
Means with different lowercase letters indicate significant differences (p<.05) within a column.
Means with different uppercase letters indicate significant differences (p<.05) within a raw.
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Table 6 The apparent viscosity values (Pas/s) of Mayonnaise souse samples during storage

Samples Storage time (day)
1 10 20 30
Control 48.52+1.23"%  49.09+1.11"  52.74+2.34°®  53.22+1.69™
Sodium benzoate ~ 36.47+2.10**  37.35+3.11**  39.05+0.58*"  42.41+1.02*°
Peppermint EO1%  44.87+0.98"*  47.09+1.83"* 52.78+2.06™*% 53.88+1.87°%
Peppermint EO2%  57.83+0.54*  58.95+2.23*  59.40+3.20°* >60
Peppermint EO3% >60 >60 >60 >60

Data are mean value+standard deviations for three replicates.
Means with different lowercase letters indicate significant differences (p<.05) within a column.
Means with different uppercase letters indicate significant differences (p<.05) within a raw.
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Table 7 The total count (CFU/gr) of Mayonnaise souse samples during storage

Samples Storage time (day)
1 10 20 30
Control 490+20"* 880+67"° 1320443 1700+19°°
Sodium benzoate 10+4*4 31+11°8 54+19°¢ 84+18°°
Peppermint EO1% 0 0 0 74+14°
Peppermint EO2% 0 0 0 0
Peppermint EO3% 0 0 0 0

Data are mean value+standard deviations for three replicates.
Means with different lowercase letters indicate significant differences (p<.05) within a column.
Means with different uppercase letters indicate significant differences (p<.05) within a raw.
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Fig 3 Rheological properties of control Mayonnaise
sample at 30" day of storage.
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Table 8 The sensorial evaluation results of Mayonnaise souse samples at 30" day of storage

Samples Sensorial characteristics
Taste Color Odor Texture Total

acceptance
Control 3.6740.03°  4.11+0.18°  3.56+0.03° 4.22+0.43°  3.89+0.43°
Sodium benzoate  3.00+0.00°  3.56+0.26° 2.67+0.18  3.11+1.00°  3.11+0.43"
Peppermint EO1%  3.78+0.13°°  4.00+0.49 4.22+021° 4.11+0.23"  4.22+0.43®
Peppermint EO2%  4.11£0.00°  3.89+0.19°  4.00+£0.13°  3.78+0.09°  4.33+0.43"
Peppermint EO3%  3.00+£0.40°  3.67+£0.09°  3.11£0.00°  4.11+0.43"  3.67+0.43"

Data are mean value+standard deviations for three replicates.
Means with different lowercase letters indicate significant differences (p<.05) within a column.
Means with different uppercase letters indicate significant differences (p<.05) within a raw.
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Comparison of the effect of sodium benzoate and peppermint
essential oil on physicochemical, microbial, sensorial and
rheological properties of Mayonnaise sauce
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In this research the substitution of sodium benzoate with peppermint essential oil (PEO) was
investigated as preservative of Mayonnaise sauce. Firstly, the chemical compounds of PEO was
analyzed by gas chromatography-mass spectrometry (GC-MS). After that, the effect of addition of
PEO at the levels of 1, 2 and 3% on the physicochemical, sensorial, microbial and rheological
properties of Mayonnaise sauce during one month storage was investigated at 10 days intervals.
Results of chemical tests indicated that the peroxide value (lower than 10 meq.kg"') and acidity (0.7 —
1.2 %) of all samples are in standard range. Also, the pH of samples was in standard value (lower than
4.1). The counts of Salmonella and E.Coli were negative for all samples. Total count test revealed that
the microbial growth was decreased during storage time by increasing of PEO content. Also, the
desirability and total acceptance of PEO containing samples was acceptable. According to the results
of rheological test, the produced sauces had solid viscoelastic behavior with storage modulus higher
than loss modulus. By considering all properties, the sample containing 2% of PEO was the best
sauce. Therefore, we can introduce the Mayonnaise sauce containing peppermint essential oil as a
new natural and functional product.

Keywords: Mayonnaise sauce, Peppermint essential oil, Sodium benzoate, Chemical properties,
Physical properties
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