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Table 1 Formulation of Mayonnaise Sauce

reduce oil %100  reduce oil %75  reduce oil %50  reduce oil %25 Control
96.8gr 121.8gr 146.8gr 171.8gr 196/8gr Sunflower oil
100ppm 100ppm 100ppm 100 ppm i .
400ppm 400ppm 400ppm 400ppm Nanoemulsions

Table 2 Treatments formulation

Treatment

(@]
o
— TOTmMUOm>F

Control
Mayonnaise with 25% reduced oil and 100 ppm nanoemulsions
Mayonnaise reduced with 25% oil and 400 ppm nanoemulsions
Mayonnaise with 50% reduced oil and 100 ppm nanoemulsions
Mayonnaise with 50% reduced oil and 400 ppm nanoemulsions
Mayonnaise with 75% reduced oil and 100 ppm nanoemulsions
Mayonnaise with 75% reduced oil and 400 ppm nanoemulsions
Mayonnaise with 100% reduced oil and 100 ppm nanoemulsions
Mayonnaise with 100% reduced oil and 400 ppm nanoemulsions
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Brookfield Engineering Labs
Data Set#1 Warkers Point 1: Point2 Difference: Average: Areg:
Load (g) 1050 -1050 000 -1402 2123
Tme (5) n% 28 1543 B2 (K]

Slope:
010

A

Fie Data
¢ DalaSet B mayonase / 25100/1 Load(g)

Fig 1 Texture profile analysis measurement of
mayonnaise with 25% reduced fat and containing
100 ppm nanoemulsions of Cordia myxal fruit
extract
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Fig 2 Average droplet radius of nanoemulsion of
Cordia myxal fruit
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Table 3 Physicochemical compositon analysis of mayonnaise with nanoemulsion of Cordia myxal
fruit extract and control

Treatment

Acidity

M0%

Fat%

pH

A

IO TMmMmOO W

0.5140 + 0. 29683*
0. 6530 + 0.20555°
0.5620 + 0.28684°
0.5550 * 0. 22524°
0.5734 + 0. 22250°
0. 6633 + 0. 20108°
0. 6787 + 0. 18960°
0.8470 + 0.16790°
0.6153 + 0.27078°

22.0333 +0.15275"
20.4667 + 0.15275 2
22.5500 + 0.13229°
25.500 +0.15000°
27.0033 + 0.06506 ©
30.5333 +0.31134°¢
28.0367 + 0.14844f
30.5467 + 0. 322549

31.0100 +0.12530"

35.4067 + 0.26858°
26.5067 + €0.39311
25.5567 + 0.4050f
23.7167 + 0.40612°
21.2300 + 0.17521°
20.3600 + 0.22650°
19.3400 + 0.25515'
18.2367 + 0.18230".
16.7133 + 0.44557"

4.0633 + 0.10214°
4.0600 + 0.08000°
4.0700 + 0.013000°
4.0700 + 0.08185"
3.9567 + 0.11240°
3.9733 + 0.16166°
3.9800 + 0.15524°%
4.0400 + 0.12530°
4.0300 + 0.14000°

A (Control), B (25% Reduced fat, 100 ppm Cordia myxal fruit extract), C (25% Reduced fat, 400 ppm Cordia
myxal fruit extract), D (50% Reduced fat, 100 ppm Cordia myxal fruit extract), E (50% Reduced fat, 400 ppm
Cordia myxal fruit extract), F (75% Reduced fat, 100 ppm Cordia myxal fruit extract), G (75% Reduced fat, 400
ppm Cordia myxal fruit extract), H (100% Reduced fat, 100 ppm Cordia myxal fruit extract), | (100% Reduced
fat, 400 ppm Cordia myxal fruit extract). The numbers in the table reported to form of mean + standard
deviation. The same letters indicate no significant difference (p< 0/05).
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Table 4 Results of comparison of average physical and thermal stability of mayonnaise with
nanoemulsion of Cordia myxal fruit extract and control

Physical Stability

Treatment Thermal stability

A 66.5233 + 0.40278°
B 70.0433 +0.14012°
C 83.3333 +0.24502°
D 83.4133 +0.34269°
E 83.3900 + 0.27495°
F 83.4067 +0.35238°
G 83.4567 +0.39552°
H 70.0200 +0.13115"
|

70.0500 +0.13229°

36.6533 + 0.25007°
53.3433 + 0.25027°
43.4567 + 0.30072°
46.6200 + 0.20298°
49.9967 + 0.10504¢
43.3800 + 0.16093°
56.6200 + 0.22338"
46.6100 + 0.20952°
60.0433 + 0.17898¢

A (Control), B (25% Reduced fat, 100 ppm Cordia myxal fruit extract), C (25% Reduced fat, 400 ppm Cordia
myxal fruit extract), D (50% Reduced fat, 100 ppm Cordia myxal fruit extract), E (50% Reduced fat, 400 ppm
Cordia myxal fruit extract), F (75% Reduced fat, 100 ppm Cordia myxal fruit extract), G (75% Reduced fat, 400
ppm Cordia myxal fruit extract), H (100% Reduced fat, 100 ppm Cordia myxal fruit extract), I (100% Reduced
fat, 400 ppm Cordia myxal fruit extract). The numbers in the table reported to form of mean + standard
deviation. The same letters indicate no significant difference (p< 0/05).
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Table 5 Color measurement of mayonnaise with nanoemulsion of Cordia myxal fruit extract and

control
Treatment a b* L* AE

A 5.3367 + 0.06028° 33.6267 + 0.11372° 68.0067 = 0.6028" 0.17939+5.7613

B 6.3300 + 0.08000" 32.3200 + 0.03606% 67.5933 + 0.17010° 1.6963 + 0.04153°
c 7.3300 + 0.07000" 36.6467 + 0.8083° 74.3433 +0.10066  7.2967 + 0.2730°
D 3.3300 = 0.06000° 40.6333 +0.0327¢ 69.0000 0.9000°+ 7.3267 = 0.06950°
E 3.0067 < 0.03055° 41.3276 + 0.07506° 69.0200 + 0.09165" 8.1080 + 0.03341¢
F 5.6500 + 0.04583¢ 38.6700 + 0.07550¢ 62.3367 + 0.100172 7/5934 + 0.05886°¢
G 8.31333 + 0.0960' 41.0133 + 0.07095 64.3100 + 0.20075° 8.7803 + 0.08927¢
H 7.0067 + 0.05033¢ 47.0600 + 0.12166' 66.6767 + 0.06658° 13.6013 £ 0.7912°

6.3100 + 0.09165°

44.0267 + 0.08327"

064.0033 + 0.11504°

11.1857 + 0.06532°

A (Control), B (25% Reduced fat, 100 ppm Cordia myxal fruit extract), C (25% Reduced fat, 400 ppm Cordia
myxal fruit extract), D (50% Reduced fat, 100 ppm Cordia myxal fruit extract), E (50% Reduced fat, 400 ppm
Cordia myxal fruit extract), F (75% Reduced fat, 100 ppm Cordia myxal fruit extract), G (75% Reduced fat, 400
ppm Cordia myxal fruit extract), H (100% Reduced fat, 100 ppm Cordia myxal fruit extract), | (100% Reduced
fat, 400 ppm Cordia myxal fruit extract). The numbers in the table reported to form of mean + standard

deviation. The same letters indicate no significant difference (p< 0/05).
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Table 6 Texture profile analysis measurement of mayonnaise with nanoemulsion of Cordia myxal
fruit extract and control

Treatment Adhesion Hardness

A 5.0 +8.06° 52.0 + 4.07

B 5.0 +7.29' 58.0 + 50.23¢
C 5.0 +54.10' 51.0 + 44.19°
D 1.0 + 68.17° 29.0 = 48.19%
E 2.0 +13.04¢ 30.0 +46.13°
F 2.0%26.08¢ 31.0 = 51.22¢
G 3/0 + 36.13¢ 29.0 = 44.19%
H 0.0 + 31.08° 38.0 +54.20
I 1.0 + 91.08™ 32.0 £ 1.07°

A (Control), B (25% Reduced fat, 100 ppm Cordia myxal fruit extract), C (25% Reduced fat, 400 ppm Cordia
myxal fruit extract), D (50% Reduced fat, 100 ppm Cordia myxal fruit extract), E (50% Reduced fat, 400 ppm
Cordia myxal fruit extract), F (75% Reduced fat, 100 ppm Cordia myxal fruit extract), G (75% Reduced fat, 400
ppm Cordia myxal fruit extract), H (100% Reduced fat, 100 ppm Cordia myxal fruit extract), I (100% Reduced
fat, 400 ppm Cordia myxal fruit extract). The numbers in the table reported to form of mean + standard
deviation. The same letters indicate no significant difference (p< 0/05).
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Table 7 Sensory evaluation of mayonnaise with nanoemulsion of Cordia myxal fruit extract and

control
Treatment Rubbing Texture Consistency Taste Color Appearance General
acceptance
A 440 +0.24° 460 £0.24° 440 £0.40° 3.60 +0.24° 460+ 024" 460+0.24° 440 +0.24°
B 400 +0.32° 440+ 0.24°° 400+ 0.32°  3.60+0.24%° 420+ 0.20° 4.40+0.24® 420 +0.20°
c 3.60+ 0.24" 360 £0.24® 380+ 020" 3.004+0.00° 3.80 £0.37% 3.60+0.24® 0.20°+3.80
D 280+ 0.37% 360+ 0.24® 3.00+032® 3.00+0.00° 440+ 0.24® 3.80+037° 3.40 +0.24%®
E 2.40 £0.24° 3.00+045° 2.80+058® 3.00+0.32° 0.20°43.80 4.00 +£0.45%  3.00 +0.45°
F 2.60+ 0.51® 3.80+ 0.49™° 2.40+0.24° 3.00+0.32*° 4.00+0.00° 4.00+0.32" 3.00+0.32°
G 2/40 +0.24°  3.00+ 055 225 +0.25  3.00+0.32° 440+ 0.00® 440 +0.24® 280 +0.49°
H 2.40 £ 0.40° 3.40 0.40®+ 240 +0.24° 280 +049° 3.80 +0.20° 4.20 £0.20®  2.60 + 0.40°
I 260+ 051 320+ 037" 2.20+0.74 280 +049° 3.80 £+0.20° 4.40 +0.24®  2.80 +0.58"

A (Control), B (25% Reduced fat, 100 ppm Cordia myxal fruit extract), C (25% Reduced fat, 400 ppm Cordia
myxal fruit extract), D (50% Reduced fat, 100 ppm Cordia myxal fruit extract), E (50% Reduced fat, 400 ppm
Cordia myxal fruit extract), F (75% Reduced fat, 100 ppm Cordia myxal fruit extract), G (75% Reduced fat, 400
ppm Cordia myxal fruit extract), H (100% Reduced fat, 100 ppm Cordia myxal fruit extract), I (100% Reduced
fat, 400 ppm Cordia myxal fruit extract). The numbers in the table reported to form of mean + standard

deviation. The same letters indicate no significant difference (p< 0/05).
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Production of low-fat mayonnaise with using nano-emulsion of
Cordia myxal extract
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Mayonnaise is a kind of oil emulsion in water that contains high levels of fat that cause cardiovascular
disease in consumers. Therefore consumers tend to consume of low-fat mayonnaise. Therefore, in this
study, the possibility of using nanoemulsions of Cordia myxal extract as fat substitute in mayonnaise
was investigated. Fat was reduced in 25, 50, 75 and 100% in mayonnaise and it was replaced by 100
ppm and 400 ppm nanoemulsions of Cordia myxal extract. The results of the tests were analyzed by
completely randomized design at the 5% probability level. The size of nanoemulsion droplets was
determined as the mean 68.7 + 38.3. The results showed that pH and acidity showed no significant
difference between treated and control samples. Fat content in all samples was significantly lower
than control, but moisture content and acidity of low-fat mayonnaise samples were significantly
higher than control (P<0.05). Physical and thermal stability of all samples was significantly higher
than control. In the colorimetric test (AE), all samples of low-fat mayonnaise had a significant
increase compared to the control. In the sensory evaluation the highest score was given to the control
sample in terms of overall acceptance, In terms of texture characteristics, the highest hardness and
adhesiveness was observed in the sample that had a 25% decreased fat and contained 100 ppm

nanoemulsions of Cordia myxal extract. This study showed that nanoemulsions of Cordia myxal
extract at levels of reduced fat (25% and 50%) by adding nanoemulsions of Cordia myxal extract at
two levels of 100 and 400 ppm have good potential for use in formulation of low-fat mayonnaise as a
fat substitute.

Keywords: Cordia myxal extract, Nanoemulsions, Low-fat mayonnaise, Fat replacement.
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