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Abstract: Traditional mayonnaise has some dietary health problems such as high cholesterol, high fat and

high calories. In this work, the mayonnaise-like emulsions with cholesterol-free and high omega-3 unsaturated
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fatty acid were prepared with whey protein (WP) and Konjac glucomannan (KGM) instead of egg yolk, and
linseed oil as the oil phase. The effect of flaxseed oil concentration on the physical stability, such as
appearance, droplet size and microstructure, stacking and extrusion formability, and rheological properties of
mayonnaise-like emulsions were investigated. The results showed that the droplets size was decreased from
30.8 um to 17.1 pm and the uniformity of droplet-size increased with the increase of oil phase concentration.
The microstructure observation showed there was no flocculation among droplets indicating a good
dispersion. Moreover, when the oil phase concentration was increased from 40% to 80%, the rheological
properties of the mayonnaise-like emulsion were changed from fluid properties (G'>G" at 40%) to solid gel
properties (50%~80%, G"™>G"). The viscosity, elastic modulus and viscous modulus were all increased with
the increase of oil phase concentration, suggesting the ability to resist deformation under a certain external
force and to return to the original state after deformation was gradually enhanced. The stacking property and
extrusion formability were also increased with the increase of oil phase concentration. In conclusion, by
adjusting the concentration of flaxseed oil, mayonnaise-like emulsion( flaxseed oil concentration: 40%~60%)
with low viscosity and strong fluidity could be prepared for use in sauces and condiments with high fluidity
and dispersity requirements, or mayonnaise-like emulsion (flaxseed oil concentration: 70%~80%) with high

viscosity and strong stacking property could be prepared for use in condiments with molding and coating
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requirements.

Key words: mayonnaise; flaxseed oil; Konjac glucoside; rheological property
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5% KGM 6 6 6 6 6
1 A 3 3 3 3 3
Vi 2 2 2 2 2
EaN 2 2 2 2 2
e alizK 40.3 30.3 20.3 10.3 0.3
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Fig.1 Effects of flaxseed oil level on droplet size distribution (A), volume-weighted average droplet size (D43) and
Surface area droplet size of mayonnaise (D;,)(B)
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Fig.2 Effects of flaxseed oil concentration on the microstructure of mayonnaise. Scale bar: 20 pm
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Fig.3 Effects of flaxseed oil concentration (FO%) on appearance and texture of mayonnaise
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Fig.4 Effects of flaxseed oil concentration rheological characteristic of mayonnaise: the apparent viscosity
curves dependent on shear rate (A), the change of shear strain dependent on shear rate (B)
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Fig.5 Effects of flaxseed oil concentration rheological characteristic of mayonnaise: the change of elastic
modulus (G') and viscous modulus (G") dependent on frequency(A), Tan d dependent on frequency (B)




E 315 2023F F£3H

@%mm&wmf

SCIENCE AND TECHNOLOGY OF CEREALS, OILS AND FOODS

BFOEE

Bl S SBon T IMAEVER B R B e 1R R sh AR
SRMERY S . AR A SRR R (G SR
PEREE (G") PR A IR B (B i . 3%
NURGEE RS, RiPERBCRIG N, Gk, REEW
1A Z2 TR B AH ELAE FH b, 2 — e A Ve
T, MRS R AETEAR, AR EE Ry 40%H}, f&
ZM G">G', Tand (G"/G') >1, KRR PEE M
b BT, RICHKRMT ., S22 AR, HAHE
JERT 40%H, FE&AY G RT G”, Tand <1,
Lt 55 S R A B P 38 T SR A . SRR R
TR RIS R E S B, KRR B B ER R s
WEPE T o BAREY Tan &, MRRFEMEE R, #Pi—F
%ﬁ%mT%QM%ﬁEﬁ,HQ%EEEE%

RE I EE SR, R T AR R R

3 #it

Pl KGM/WP RREEEMILLIEN . IE&
PUFAs [ JFRFFIH R i AH , il 2 JCRH B L & -3
A FNG IR 2 B0E , IFIF T AR IR B X 26
TR H G W PLRRE M R A R I s ) 25 SR
B 5 T A RGN (40%~80% ), 2T HE ¥ 0K
TRLAR BT AR /N, SO 2 4 [ B0 Sl 7 Y s A2
SR SRR iR T W N & ) L1 o0 N
BCPE B4R AN E M . HES M BEH B Y
Wi 5 JEh AR 3 ) 38 T . AR I Rk
BRI R S I ROUURG | SR (GY). G

PR (G”) BRI AE L, AR &
T 40%HF, RIYIEERBIEERERT, BA B
MRS ENE . WM & PUFAs, HEAKF

BRAGRUBR . PRI, DLIE SR iR R A 9 2R Y
fpE e Ra v . KRR M e H a2 e
HE—F5E

S 3Tk :

[1] AKCICEK A, KARASU S, BOZKURT F, et al. Egg yolk-free
vegan mayonnaise preparation from pickering emulsion stabilized
by gum nanoparticles with or without loading olive pomace
extracts[J]. ACS Omega, 2022, 7(30): 26316-26327.

[2] HOSSEINI R, RAJAEI A. Potential pickering emulsion stabilized
with chitosan-stearic acid nanogels incorporating clove essential
oil to produce fish-oil-enriched mayonnaise[J]. Carbohydrate
Polymers, 2020, 241: 116340.

[3] TASLIKH M, MOLLAKHALILI-MEYBODI N, ALIZADEH A
M, et al. Mayonnaise main ingredients influence on its structure
as an emulsion[J]. Journal of Food Science and Technology,

(4]
[5]

(6]

(7]

(8]

]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

2022, 59(6): 2108-2116.

MANN 1J 1. Diet and risk of coronary heart disease and type 2
diabetes[J]. The Lancet, 2002, 360(9335): 783-789.

BILLER E, WASZKIEWICZ-ROBAK B, LONGO E, et al.
Effects of the addition of spray-dried whey on the stability of
fat-reduced mayonnaise-type emulsions during storage[J]. Journal
of the American Oil Chemists' Society, 2018, 95(3): 337-348.
EL-WASEIF M, SAED B, FAHMY H, et al
enriched with flaxseed oil: omega-3 fatty acids content, sensory
quality and stability during the storage[J]. Foods, 2022, 11(15).
MIGUEL G A, JACOBSEN C, PRIETO C, et al. Oxidative
stability and physical properties of mayonnaise fortified with
zein electrosprayed capsules loaded with fish oil[J]. Journal of
Food Engineering, 2019, 263: 348-358.

DI MATTIA C, BALESTRA F, SACCHETTI G, et al. Physical
and structural properties of extra-virgin olive oil based
mayonnaise[J]. LWT-Food Science and Technology, 2015, 62(1):
764-770.

HOPKINS E J, CHANG C, LAM R S H, et al. Effects of
flaxseed oil concentration on the performance of a soy protein
isolate-based emulsion-type film[J]. Food Research International,
2015, 67: 418-425.

GOYAL A, SHARMA V, UPADHYAY N, et al. Flax and flaxseed
oil: an ancient medicine & modern functional food[J]. Journal of
Food Science and Technology, 2014, 51(9): 1633-1653.

TEKIN Z H, KARASU S. Cold-pressed flaxseed oil by-product
as a new source of fat replacers in low-fat salad dressing
formulation: Steady, dynamic and 3-ITT rheological properties[J].
Journal of Food Processing and Preservation, 2020, 44(9): ¢14650.
MOZAFARI H R, HOSSEINI E, HOJJATOLESLAMY M, et al.
Optimization low-fat and low cholesterol mayonnaise production
by central composite design[J]. Journal of food science and
technology, 2017, 54: 591-600.

HOSSEINI R S, RAJAEI A. Potential pickering emulsion
stabilized with chitosan-stearic acid nanogels incorporating clove
essential oil to produce fish-oil-enriched mayonnaise[J].
Carbohydrate Polymers, 2020, 241: 116340.

DAPCEVIC HADNADEV T, DOKIC P, KRSTONOSIC V, et al.
Influence of oil phase concentration on droplet size distribution
and stability of oil-in-water emulsions[J]. European Journal of
Lipid Science and Technology, 2013, 115(3): 313-321.

. BT IRGEh Z WK R BRI K EPLHI[D]. B
PEIMER, 2020.

YANG X. Gel properties and regulation mechanism based on
mixed food polysaccharide system[D]. Shaanxi Normal University,
2020.

WA, MRS, iﬂ%;ﬂz . /INAE VE R G IR DA B R
B F 3D FTENIE R M), B dh 5 & mE Tk, 2021, 47(21): 63-69.
PAN Y M, SUN Q X, LIU S C, et al. Wheat starch improves the
properties of shrimp surimi and its 3D printability[J]. Food and
Fermentation Industry, 2021, 47(21): 63-39.

KATSAROS G, TSOUKALA M, GIANNOGLOU M, et al.
Effect of storage on the rheological and viscoelastic properties of
mayonnaise emulsions of different oil droplet size[J]. Heliyon,
2020, 6(12): e05788.

PRIMACELLA M, WANG T, ACEVEDO N C. Characterization
of mayonnaise properties prepared using frozen-thawed egg yolk
treated with hydrolyzed egg yolk proteins as anti-gelator[J].
Food Hydrocolloids, 2019, 96: 529-536.

RTHE, 54, Xooik. BoEm 5 881l X S A
FLITR AR R R AR e PE RS2 M I]. g, 2020, 45(11):
52-57.

SONG Z Y, JIANG J, LIU Y F. Rheology and freeze-thaw
stability of mayonnaise-like emulsionbased on olive oil/coconut
Oil blends[J]. China Oils and Fats, 2020, 45(11): 52-57. &@

s AR @.?@7&\4‘1“ E‘.H ( http//lyspkj.ijournal.cn ),
R, D77, e R R AR T R

Mayonnaise

47]



