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2. Xanthomonas campestris
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1. Cardiovascular diseases
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Ingredient %
Oil 66
Water 12
Egg (g) 9
Vinegar 6
Sugar 5
Salt 1.6
Mustard 0.3
Potassium Sorbate 0.03429
Benzoate Sodium 0.03429
Citric acid 0.03142
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Table 1 The formulation used in the production
of mayonnaise
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Table 2 Coding for Mayonnaise Treatments
The ingredient (per 100 gr)

Fat Reduction (%) Others Egg Water Oil MDG GG XG TREATMENT
0 13 9 12 66 0.000 0.000 0.000 T (Control)
25 19.5 10 20 49.5 0.000 0.000 1.000 Tl
25 19.5 10 20 49.5 0.000 1.000 0.000 T2
25 19.5 10 20 49.5 1.000 0.000 0.000 T3
25 19.5 10 20 49.5 0.000 0.500 0.500 T4
25 19.5 10 20 49.5 0.500 0.000 0.500 T5
25 19.5 10 20 49.5 0.500 0.500 0.000 T6
25 19.5 10 20 495 0333 0333 0333 T7
25 19.5 10 20 495 0.167 0.167 0.667 T8
25 19.5 10 20 495 0.167 0.667 0.167 T9
25 19.5 10 20 495 0.667 0.167 0.167 T10

T: Control, T1: Mayonnaise with 1% Mono- di-glycerides , T2: Mayonnaise with 1% Guar gum, T3: Mayonnaise
with 1%vxanthan gum, T4: Mayonnaise with 0.5% guar and 0.5% Mono- di-glycerides , T5: Mayonnaise with 0.5%
xanthan gum and 0.5% Mono- di-glycerides ,T6: Mayonnaise with 0.5% guar and 0.5% xanthan, T7: Mayonnaise
with 0.333% xanthan gum, 0.333% guar gum and 0.333% mono and di-glyceride, T8: Mayonnaise with 0.167%
xanthan gum, 0.167% guar gum and 0.667% Mono- di-glycerides , T9: Mayonnaise with 0.167 % xanthan gum,
0.667% guar gum and 0.167% Mono- di-glycerides , T10: Mayonnaise with 0.667% xanthan gum, 0.167% guar
gum and 0.167% Mono- di-glycerides MDG:Mono- di-glycerides emulsifier, GG: Guar gum, XG: Xanthan gum
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3. Firmness
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Table 3 Rheological equations applied to fit data

Model Equations
Newtonian o=y
Power law o=ky"

Herschel-Bulkley o=cgtky"
Bingham o=0,tky
Casson cs=csol/ 2+kcy” 2

()
0
0

o<

o<
o<

k n

0< 1

0< 0<1 or I< o

0< 0<n<1] or 1<n<
0< 1

0< 1

o: stress, o¢: yield stress, k: flow consistency index, y: shear rate, n: flow behavior index
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Apparent stability of mayonuaise (963}
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TRETMENT

Fig 1 The average Comparison of stability

percentages of mayonnaise treatments
T: Control, Tl: Mayonnaise with 1% Mono- di-
glycerides , T2: Mayonnaise with 1% Guar gum, T3:
Mayonnaise with 1%xanthan gum, T4: Mayonnaise
with 0.5% guar and 0.5% Mono- di-glycerides , T5:
Mayonnaise with 0.5% xanthan gum and 0.5%
Mono- di-glycerides ,T6: Mayonnaise with 0.5%
guar and 0.5% xanthan, T7: Mayonnaise with
0.333% xanthan gum, 0.333% guar gum and 0.333%
mono and di-glyceride, T8: Mayonnaise with 0.167%
xanthan gum, 0.167% guar gum and 0.667% Mono-
di-glycerides , T9: Mayonnaise with 0.167 % xanthan
gum, 0.667% guar gum and 0.167% Mono- di-
glycerides , T10: Mayonnaise with 0.667% xanthan
gum, 0.167% guar gum and 0.167% Mono- di-
glycerides
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Thermal stability of mayonraise (%6)
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Fig 2 The average comparison of thermal stability of
mayonnaise treatments

T: Control, T1: Mayonnaise with 1% Mono- di-
glycerides , T2: Mayonnaise with 1% Guar gum, T3:
Mayonnaise with 1%xanthan gum, T4: Mayonnaise
with 0.5% guar and 0.5% Mono- di-glycerides , T5:
Mayonnaise with 0.5% xanthan gum and 0.5 %
Mono- di-glycerides ,T6: Mayonnaise with 0.5%
guar and 0.5% xanthan, T7: Mayonnaise with
0.333% xanthan gum, 0.333% guar gum and 0.333%
mono and di-glyceride, T8: Mayonnaise with 0.167%
xanthan gum, 0.167% guar gum and 0.667 % Mono-
di-glycerides , T9: Mayonnaise with 0.167 % xanthan
gum, 0.667% guar gum and 0.167% Mono- di-
glycerides , T10: Mayonnaise with 0.667% xanthan
gum, 0.167% guar gum and 0.167% Mono- di-
glycerides
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Fig 3 The average comparison of the consistency
index of Mayonnaise treatments

T: Control, Tl: Mayonnaise with 1% Mono- di-
glycerides , T2: Mayonnaise with 1% Guar gum, T3:
Mayonnaise with 1%xanthan gum, T4: Mayonnaise
with 0.5% guar and 0.5% Mono- di-glycerides , T5:
Mayonnaise with 0.5% xanthan gum and 0.5%
Mono- di-glycerides ,T6: Mayonnaise with 0.5%
guar and 0.5% xanthan, T7: Mayonnaise with
0.333% xanthan gum, 0.333% guar gum and 0.333%
mono and di-glyceride, T8: Mayonnaise with 0.167%
xanthan gum, 0.167% guar gum and 0.667% Mono-
di-glycerides , T9: Mayonnaise with 0.167 % xanthan
gum, 0.667% guar gum and 0.167% Mono- di-
glycerides , T10: Mayonnaise with 0.667% xanthan
gum, 0.167% guar gum and 0.167% Mono- di-
glycerides
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Fig 5 The average comparison of adhesiveness of
Mayonnaise treatments

T: Control, Tl: Mayonnaise with 1% Mono- di-
glycerides , T2: Mayonnaise with 1% Guar gum, T3:
Mayonnaise with 1%xanthan gum, T4: Mayonnaise
with 0.5% guar and 0.5% Mono- di-glycerides , T5:
Mayonnaise with 0.5% xanthan gum and 0.5%
Mono- di-glycerides ,T6: Mayonnaise with 0.5%
guar and 0.5% xanthan, T7: Mayonnaise with
0.333% xanthan gum, 0.333% guar gum and 0.333%
mono and di-glyceride, T8: Mayonnaise with 0.167%
xanthan gum, 0.167% guar gum and 0.667% Mono-
di-glycerides , T9: Mayonnaise with 0.167 % xanthan
gum, 0.667% guar gum and 0.167% Mono- di-
glycerides , T10: Mayonnaise with 0.667% xanthan
gum, 0.167% guar gum and 0.167% Mono- di-
glycerides
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Fig 4 the average Comparison of average adhesion
force index of Mayonnaise treatments

T: Control, T1: Mayonnaise with 1% Mono- di-
glycerides , T2: Mayonnaise with 1% Guar gum, T3:
Mayonnaise with 1%xanthan gum, T4: Mayonnaise
with 0.5% guar and 0.5% Mono- di-glycerides , T5:
Mayonnaise with 0.5% xanthan gum and 0.5%
Mono- di-glycerides ,T6: Mayonnaise with 0.5%
guar and 0.5% xanthan, T7: Mayonnaise with
0.333% xanthan gum, 0.333% guar gum and 0.333%
mono and di-glyceride, T8: Mayonnaise with 0.167%
xanthan gum, 0.167% guar gum and 0.667% Mono-
di-glycerides , T9: Mayonnaise with 0.167 % xanthan
gum, 0.667% guar gum and 0.167% Mono- di-
glycerides , T10: Mayonnaise with 0.667% xanthan
gum, 0.167% guar gum and 0.167% Mono- di-
glycerides
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Fig 5 Optical microscopeimages ofMayonnaise samples
T: Control, T1: Mayonnaise with 1% Mono- di-glycerides , T2: Mayonnaise with 1% Guar gum, T3: Mayonnaise
with 1%xanthan gum, T4: Mayonnaise with 0.5% guar and 0.5% Mono- di-glycerides , T5: Mayonnaise with 0.5%
xanthan gum and 0.5% Mono- di-glycerides ,T6: Mayonnaise with 0.5% guar and 0.5% xanthan, T7: Mayonnaise
with 0.333% xanthan gum, 0.333% guar gum and 0.333% mono and di-glyceride, T8: Mayonnaise with 0.167%
xanthan gum, 0.167% guar gum and 0.667% Mono- di-glycerides , T9: Mayonnaise with 0.167 % xanthan gum,
0.667% guar gum and 0.167% Mono- di-glycerides , T10: Mayonnaise with 0.667% xanthan gum, 0.167% guar
gum and 0.167% Mono- di-glycerides
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Table 5 The parameters related to the power
law model for mayonnaise samples

TREATMENT K @Pas) n() R
T 39.34+0.01 021 0.98
Tl 41384001 022 097
T2 41354001 022 097
T3 4133+001 022 097
T4 42394001 023 097
T5 41.89+0.01 022 095
T6 39.34+0.01 021 0.98
T7 42.89+0.01 023 097
T8 46224001 026 0.96
T9 46224001 026 096
T10 46224001 026 096

T: Control, Tl: Mayonnaise with 1% Mono- di-
glycerides , T2: Mayonnaise with 1% Guar gum, T3:
Mayonnaise with 1%xanthan gum, T4: Mayonnaise
with 0.5% guar and 0.5% Mono- di-glycerides , T5:
Mayonnaise with 0.5% xanthan gum and 0.5%
Mono- di-glycerides ,T6: Mayonnaise with 0.5%
guar and 0.5% xanthan, T7: Mayonnaise with
0.333% xanthan gum, 0.333% guar gum and 0.333%
mono and di-glyceride, T8: Mayonnaise with 0.167%
xanthan gum, 0.167% guar gum and 0.667% Mono-
di-glycerides , T9: Mayonnaise with 0.167 % xanthan
gum, 0.667% guar gum and 0.167% Mono- di-
glycerides , T10: Mayonnaise with 0.667% xanthan
gum, 0.167% guar gum and 0.167% Mono- di-
glycerides
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Table 4 Parameters of Herschel-Bulkley model
for mayonnaise samples

TREATMENT K (Pa.s) n() R?

T 50.57+0.01 03 0.9435
T1 50.57+0.01 03 0.9445
T2 50.57+0.01 03 09215
T3 4133+0.01 0.4 09215
T4 50.57+0.01 03 09315
T5 52.89+0.01 043 09915
T6 50.57+0.01 0.4 0.9915
T7 42.89+0.01 03 0.9234
T8 59.22+0.01 05 0.9454
T9 46.2240.01 055 09233
T10 46.22+0.01 055 09454

YYA

T: Control, Tl: Mayonnaise with 1% Mono- di-
glycerides , T2: Mayonnaise with 1% Guar gum, T3:
Mayonnaise with 1%xanthan gum, T4: Mayonnaise
with 0.5% guar and 0.5% Mono- di-glycerides , T5:
Mayonnaise with 0.5% xanthan gum and 0.5%
Mono- di-glycerides ,T6: Mayonnaise with 0.5%
guar and 0.5% xanthan, T7: Mayonnaise with
0.333% xanthan gum, 0.333% guar gum and 0.333%
mono and di-glyceride, T8: Mayonnaise with 0.167%
xanthan gum, 0.167% guar gum and 0.667% Mono-
di-glycerides , T9: Mayonnaise with 0.167 % xanthan
gum, 0.667% guar gum and 0.167% Mono- di-
glycerides , T10: Mayonnaise with 0.667% xanthan
gum, 0.167% guar gum and 0.167% Mono- di-
glycerides
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Table 7 The parameters related to the Casson
model for various mayonnaise samples

TREATMENT (PI:'S) n(-) R?
T 0.45 02 0.97
T1 0.44 03 0.95
T2 0.44 03 0.95
T3 0.44 02 0.95
T4 0.44 04 0.94
T5 0.40 03 0.97
T6 0.40 0.1 0.97
T7 0.41 03 0.95
T8 0.44 02 0.98
T9 0.38 04 0.94
T10 0.37 03 0.94

T: Control, Tl: Mayonnaise with 1% Mono- di-
glycerides , T2: Mayonnaise with 1% Guar gum, T3:
Mayonnaise with 1%xanthan gum, T4: Mayonnaise
with 0.5% guar and 0.5% Mono- di-glycerides , T5:
Mayonnaise with 0.5% xanthan gum and 0.5%
Mono- di-glycerides ,T6: Mayonnaise with 0.5%
guar and 0.5% xanthan, T7: Mayonnaise with
0.333% xanthan gum, 0.333% guar gum and 0.333%
mono and di-glyceride, T8: Mayonnaise with 0.167%
xanthan gum, 0.167% guar gum and 0.667% Mono-
di-glycerides , T9: Mayonnaise with 0.167 % xanthan
gum, 0.667% guar gum and 0.167% Mono- di-
glycerides , T10: Mayonnaise with 0.667% xanthan
gum, 0.167% guar gum and 0.167% Mono- di-
glycerides
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Table 6 the parameters related to the Bingham
model for mayonnaise samples

TREATMENT K (Pas) n() R’
T 48574001 02 093
Tl 44574001 0.1 091
T2 4657002 02  0.89
T3 4533+001 03  0.88
T4 4557001 03  0.89
T5 41.89+0.03 02  0.88
T6 4357001 04  0.86
T7 44894002 03  0.86
T8 49324001 03  0.88
T9 40224001 05 0.2
T10 40224001 03 082

T: Control, Tl: Mayonnaise with 1% Mono- di-
glycerides , T2: Mayonnaise with 1% Guar gum, T3:
Mayonnaise with 1%xanthan gum, T4: Mayonnaise
with 0.5% guar and 0.5% Mono- di-glycerides , T5:
Mayonnaise with 0.5% xanthan gum and 0.5%
Mono- di-glycerides ,T6: Mayonnaise with 0.5%
guar and 0.5% xanthan, T7: Mayonnaise with
0.333% xanthan gum, 0.333% guar gum and 0.333%
mono and di-glyceride, T8: Mayonnaise with 0.167%
xanthan gum, 0.167% guar gum and 0.667% Mono-
di-glycerides , T9: Mayonnaise with 0.167 % xanthan
gum, 0.667% guar gum and 0.167% Mono- di-
glycerides , T10: Mayonnaise with 0.667% xanthan
gum, 0.167% guar gum and 0.167% Mono- di-
glycerides
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Rheological and Textural Properties of Low-Fat Mayonnaise
Prepared Using Mono- And Di-Glyceride, Guar and Xanthan Gum
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The aim of current paper was to investigate the effect of mono and di-glyceride emulsifiers and xanthan
and guar gums on rheological and textural properties of mayonnaise. After formulation of mayonnaise
treatments, rheological analysis (Power law, Casson, Bingham and Herschel Bulkley models), electron
scanning microscopic (SEM) images, textural profiles (consistency, adhesion and adhesion force) were
performed. The research was conducted in a randomized complete block design and the results were
analyzed by one-way ANOVA (a = 0.05) by Minitab software version 17.2. The finding of the fitted
rheology tests with Herschel Blakely's model showed that mayonnaise treatments were in the range of this
model. Increasing the use of guar and xanthan gums in excess of 0.333 resulted in pseudoplastic behavior
(p=0.05). Higher values of 0.333% xanthan, guar gums and mono- and di-glyceride resulted in a
significant increase in adhesion force and adhesion capability indexes as well as, consistency index
significantly decreased (p<0.05). SEM images indicated that 167% of xanthan gum, 167% of guar gum,
and 667% mono- and di-glyceride caused optimal changes in mayonnaise characteristics. Finally, the
mayonnaise with 0.167 % xanthan gum, 0.167% guar gum and 0.667% mono- and di-glyceride (T8) was
selected as the superior treatment.

Keywords: Guar gum, Xanthan gum, Mono- &Di-glycerides, Mayonnaise
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