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Fig 1. Emulsion stability at 4°C
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Table 1. Symbols used for different treatments
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Symbol Treatment
Control (g0l Haos s 00,y L) wals
Control (With preservatives and without ultrasonication)
w Dol e g o)l g
Without preservatives and without ultrasonication
us Sgold b ond o 5 0l G
Without preservatives and with ultrasonication
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Table 2. Comparison of mean of treatments at different times in terms of Fatty acid profile (%) of low-fat mayonnaise

YA+ 595 39, A1) @z Sl
Day180 Day90 Dayl Fatty acid
(C14:0) Sy o Sl
0.074+0.009% 0.078+0.009% 0.0720.003% Myristic acid 501410)
0.072+0.0026" 0.076+0.002% 0.071:+0.002°% Contro
0.080+0.010% 0.07340.002% 0.073+0.007% L‘j‘é
(C16:0) Ketually sl
Palmitic acid(C16:0)
9.83+0.01% 9.60+0.04% 9.44+0.010% Control
9.69+0.02%° 9.5240.01% 9.4 +0.001% W
7.73+0.017° 7.50+0.01% 7.33+0.010° us
(C16:1) etlpiealls dpns
0.980+0.010" 0.951+0.008% 0.948+0.001 > Paimitolete 2cid(C16:1)
0.961:+0.003* 0.952:+0.002° 0.948+0.001% ontro
0.115+0.0015° 0.118+0.0017° 0.115+0.001% l‘j\é
(C17:0) <, 15 Lo s
Margaric acid (C17:0)
0.086+0.0034° 0.088+0.004 ~ 0.082+0.004 4 Control
0.091+0.002% 0.0870.001% 0.085+0.001% W
0.053+0.001% 0.060+0.0014° 0.058+0.0014° us
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(C18:0) Lzt ]

4.168+0.001° 4.194+0.04%° 4.07+0.010% Steariccacitd (I618:0)
4.160+0.020% 4.290+0.04"2 4.25+0.040"° O\r/]vro
3.660+0.070% 3.838+0.01 3.91+0.009% US

(C18:1) Cetly/ sl

24.227+0.11° 23.292+0.130% 22.047+0.003% Oleic acid (Cll&l)
24.740+0.04"° 23.560+0.050% 23.040+0.004%° Contro
27.24020.09 26.210+0. 010° 25.260+0.003° l\j‘é

(C182) i) o

54.29+0.02°° 54.0120.148 53.93+0.058 Linolei((:: actid(IC18:2)
54.37+0.14%° 54,03+0.03% 53.97+0.018 OCVTO
56.94+0.3% 56.5520.08% 55.91:0.03% e

(C18:3) Ko Lol

0.39 +0.002 0.44£0.030® 0.51+0.001 '—inolenicc acidI(C18:3)
0.39 #0.003% 0.40+0.003% 0.48+0.001"° ontro
0.20£0.001% 0.27+0.050"° 0.31£0.004" L\j\é
(C18:3) Clor) L] al
5.04+0.05 5.02+0.05% 4.81+0.01 B Alpha Linolenic a::id (C18:3)
5.03 +0.03" 4.89+0.26" 4.10+0.01% Contro
2.13+0.03*° 2.11+0.07*° 2.0420.017° L‘j‘é

(C20:0) Seigasl )T s
Arachidonic acid (C20:0)

0.401+0.005** 0.394+0.009 4 0.356+0.001 % Cowfol
0.40+0.005"2 0.387+0.010" 0.347+0.010%° Us
0.209+0.0074° 0.2040.00748 0.195+0.001%

0.210 £0.010% 0.221+0.001% 0.30 +0.001% ErUCiCC aciO'(?ZZil)
0.219+0.010% 0.23+0.004A% 0.24+0.005"° ontro
0.215+0.002" 0.22+0.005A® 0.25+0.041"° L‘;‘é

C24:0) G jrgi S S
0.15+0.0074° 0.13+0.007% 0.130.001%° (_ ) Sl i
0.15:0.007%° 0.15£0.003%° 0.13+0.003% Lignoceric acid (C24:0)
0.19+0.010% 0.21£0.011% 0.18+0.003% CO\’/‘\}VO'

us
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(P <0.01) axtws

Numbers in each row with different capital letters and in each column with different small letters based on Fisher's exact test (LSD) showed
a statistically significant difference (P <0.01).
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Table 3. Comparison of mean of treatments at different times in terms of main fatty acid profile (%) of low-fat mayonnaise.
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Numbers in each row with different capital letters and in each column with different small letters based on Fisher's exact test (LSD) showed
a statistically significant difference (P < 0.01).
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Fig3. Comparison of means of treatments during the shelf life in terms of Peroxide value (meq O/kg oil) of low-fat mayonnaise
Different small letters show a statistically significant difference between classes with different treatments and capital letters show a
statistically significant difference within classes during the shelf life (P < 0.01).
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Fig4. Comparison of mean of treatments during the shelf life in terms of Thiobarbituric acid of low-fat mayonnaise

Different small letters show a statistically significant difference between classes with different treatments and capital letters show a
statistically significant difference within classes during the shelf life (P <0.01)
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Fig 5. Comparison of means of treatments during the shelf life in terms of Totox value of low-fat mayonnaise.

Different small letters show a statistically significant difference between classes with different treatments and capital letters show a
statistically significant difference within classes during the shelf life (P < 0.01).
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Table 4. Comparison of mean of treatments at different times in terms of sensory properties of low-fat mayonnaise
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Numbers in each row with different capital letters and in each column with different small letters based on Fisher's exact test (LSD), showed
a statistically significant difference (P < 0.01).
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Abstract

The effects of high-power ultrasound treatment (20 kHz, 750 W, 20 °C, 5 min) on low-fat mayonnaise
were studied to evaluate the oxidation of lipids and fatty acids profile during the 6 months shelf life.
The main oxidation parameters including peroxide value, acidity, Thiobarbituric acid, Totox value
and fatty acids profile were studied. Also, sensorial properties and emulsion stability at 4°C and in the
accelerated temperature of 50 °C in mayonnaise treatments of (without preservatives and with
ultrasonication, without preservatives and without ultrasonication, and with preservatives and without
ultrasonication) were evaluated during 1, 90 and 180 days after production. The results showed that
all samples had good apparent stability and no traces of oil separation were observed. The results of
gas chromatography showed that sonication treatment significantly reduced the amount of palmitic
acid (7.33 %), alpha-linolenic acid (2.04 %), stearic acid (3.91 %), and poly-unsaturated fatty acids
(58.15 %) that in control were (9.44 %, 4.81%, 4.27 %, 59.09 %) respectively, and in contrast, the
amount of oleic acid (25.26 %) and linoleic acid (55.91 %) in sonicated treatment increased during
the shelf life that compared to the control treatments were (22.47%) and (53.93%) respectively. Also,
ultrasonication increased peroxide and acidity value, so that, at the first day, the maximum amount of
peroxide value (3.54 meq O2/kg oil) that in control were (2.26 meq O2/kg oil) and maximum amount
of acidity of oil (0.19 %) that compares to control were (0.113%) was related to sonicated treatment.
Also, the lowest amount of thiobarbituric acid (26.03) and totox value (33.11) which indicates the
total oxidation of the product occurred in sonicated treatment, which had a significant reduction that
in cintrol were (45.13%) and (118.83%) respectively, these values had an upward trend with
increasing storage time. In sensorial properties tests, the highest score of overall acceptance and
texture (4) was related to the sonicated treatment during the shelf life.
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