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Progress of heat-induced treatment and ther mal aggregation of
egg white protein
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(College of Food Science Northeast Agricultural University, Harbin 150030, China)

ABSTRACT: Egg white protein modification by heat treatment is helpful to improve the functional properties
and biological utilization efficiency, so as to broaden its application in the food industry as food ingredients.
Heat treatments on egg white protein may affect its thermal aggregation behavior thus affect its application in
the food system, and the study of protein heat-induced aggregation behavior will contribute to the improving of
the functional properties of the protein in the food system. Egg white powder is an important raw material in
food processing, which is an ideal object for study of food protein heat-induced aggregation behavior and
functional structure-activity relationships. Research on the egg white protein heat-induced aggregation
mechanism will contribute to the development of functional egg products. Therefore, the research progress of
egg white protein heat-induced aggregation behavior was mainly reviewed in this paper, which could provide a
reference for the relevant researchers and companies.

KEY WORDS: egg white protein; heat treated; heat-induced aggregation

E&IWmA: (31470094)
Fund: Supported by the National Natural Science Foundation of China (31470094)
*BiESE: , , E-mail: yjchi@126.com

*Corresponding author: CHI Yu-Jie, Professor, Technical Center of Food Chemistry and Processing of Agricultural Products, No.79, Mucai
Road, Xiangfang District, Harbin 150030, China. E-mail: yjchi @126.com



3952 5
N lesel Talansier [1624
1 51 & , Matsudomi
[22,23]
[1-3] ’
, SDS-PAGE
[4 , , ,
Kato [16:24-28)
( S DSC )
)
)[5-7] )
) (8] == =/ sa
3 BEFEHRARETANMRHE
( 90%)
0),
[9-11]
, ) pH
[29-31] Hegg [32] sDS pH
2 BEEERALENEHMRER
| ,Hegg 1
George N Tong [ , , pH SDS
, Nemoto [®4
o- . p- . p-
Kato [ ., 80°C 7.5% \
104, Weijers
) [35-45]
, pH , pH
: (pH4.0~6.0) ,
, : (



12 )

3953

Watanabe 14
G3A, Al, A2
) 90 C
20 min Ming 4749

3 min
74 °C
pH(9.5)

Johnson [0 ,

61.5~62.5 C ,
: 710~73.0 C , ,
Vassilios 1%V
SDS-PAGE ,

30 ,

4 & iF

57 3k

[1] LechevalierV, Jeantet R, Arhaliass R, er al. Egg white drying: Influence of
industrial processing steps on protein structure and functionalities [J]. J
Food Eng, 2007, 83: 404-413.

[2] Rao QC, Jeancarlo RR, Theodore PL. Accelerated shelf-life testing of
quality loss for acommercia hydrolysed hen egg white powder [J]. Food
Chem, 2012, 135(2): 464-472.

(10

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21

Rao QC, Jeancarlo RR, Theodore PL. Storage stability of hen egg white
powders in three protein/water dough model systems [J]. Food Chem,
2013, 138(2-3): 1087-1094.
[a. , 2010, (5): 62-71.
Wang PP. Functionality of food protein [J]. Meat Res, 2010, (5): 62-71.
Campbell L, Raikos V, Euston SR. Modification of functional properties of
egg-white proteins [J]. Mol Nutr Food Res, 2003, 47: 369-376.
Seideman, WE, Cotterill OJ, Funk EM. Factors affecting heat coagulation
of egg white [J]. Poult Sci, 1963, 43: 406.
Kitabatake N, Shimizu A, Doi E. Preparation of transparent egg white gel
with salt by two step heating method [J]. J Food Sci, 1988, 53: 735.
Rao QC, Theodore PL. Effect of moisture content on selected
physicochemical properties of two commercia hen egg white powders [J].
Food Chem, 2012, 132: 373-384.
. , . [J.
, 2008,12(2): 54-55.
Li LX, Chi YJ, Sun B, et al. Study on affecting factors of egg white
protein gel property[J]. Food Ind, 2008, 12(2):4-55.
, , . [
, 2008, 11(24): 274-278.
Sun MJ, Chi YJ, Zhang HJ. Technology for improving foaming properties
of egg dbumen powders [J]. Trans CSAE, 2008, 11(24): 274-278.
, , . [J. ,
2011, 33(2): 22-24.
XuW, Chi YJ, Sun Q. Gelling properties and stability of egg white powder
[J]. China Poult, 2011, 33(2): 22-24.
Tong P, Gao JY, Chen HB, er al. Effect of heat treatment on the potential
allergenicity and conformational structure of egg alergen ovotransferrin
[J]. Food Chem, 2012, 131(2): 603-610.
George N, Konstantinou, Jennifer S. Paradigm shift in the management of
milk and egg alergy: Baked milk and egg diet [J]. Immunol Allergy Clin,
2012, 32(1): 151-164.
Gustavo M, Ivan L, Ramon B, et al. Mechanisms underlying differentia
food allergy response to heated egg [J]. J Allergy Clin Immunol, 2011,
127(4): 990-997.
Kato A, Watanabe H, et al. New approach to improve the gelling and
surface functional properties of dried egg white by heating in dry state [J].
JAgric Food Chem, 1989, 37: 433-437.
lesd V, Ann V, Marc E. Kinetic study on the combined effect of high
pressure and temperature on the physico-chemical properties of egg white
proteins [J]. J Food Eng, 2007, 78(1): 206-216.
lesel V, Ann V, Marc E. Foaming properties of egg white proteins affected by
heat or high pressure treatment [J]. J Food Eng, 2007, 78(4): 1410-1426.
lesel V, Ann V, Marc E. Combined effect of high pressure and temperature
on selected properties of egg white proteins [J]. Innov Food Sci Emerg,
2005, 6(1): 11-20.
Kaewmanee T, Benjakul S, Visessanguan W. Effect of NaCl on thermal
aggregation of egg white proteins from duck egg [J]. Food Chem, 2011,
125(2): 706-712.
Nicorescu |, Vial C, Tdansier E, et al. Comparative effect of thermal
treatment on the physicochemical properties of whey and egg white
protein foams [J]. Food Hyd, 2011, 25(4): 797-808.
Talansier E, Loisedl C, Dellavalle D. et al. Optimization of dry heat



3954

[22]

[24]

[29]

[26]

[27

(28]

[29]

[30]

[31]

(32

(33

[35]

(36]

(37

treatment of egg white in relation to foam and interfacial properties [J].
LWT-Food Sci Technol, 2009, 42(2): 496-503.

Matsudomi N, Yakahashi H, Miyata T. Some structural properties of
ovalbumin heated a 80 C in the dry state [J]. Food Res Int, 2001, 34:
229-235.

Matsudomi N, Oka H, Sonoda M. Inhibition against heat coagulation of
ovotransferrin by ovalbumin in relation to its molecular structure [J]. Food
Res Int, 2002, 35(9): 821-827.

Kato A. Functiondity of heat-denatured ovalbumin [J]. New Food Ind,
1984, 26: 69-82

Kato A, Nakai S, Hydrophobicity determined by a fluorescence probe
method and its correlation with surface properties of proteins [J]. Biochem
BiophysActa, 1980, 624: 13-20.

Kato A, Takahashi A, Matsudomi N, et al. Determination of foaming
properties of proteins by conductivity measurements [J]. J Food Sci, 1983,
48: 62-65.

Kato A, Fujishige T, Matsudomi N, et al. Determination of emulsifying
properties of some proteins by conductivity measurements [J]. J Food Sci,
1985, 50: 56-58, 62.

Kato A, Komatsu K, Fujimoto K, et al. Relationship between surface
functiona properties and flexibility of proteins detected by the protease
susceptibility [J]. JAgric Food Chem, 1985, 33: 931-934.

Holme J. Thermal denaturation and aggregation of ovalbumin [J]. J Phys
Chem, 1963, 67: 782.

Kitabatake N, Hatta H, Doi E. Heat-induced and transparent gel prepared
from hen egg ovabumin in the presence of salt by a two-step heating
method [J]. JAgric Biol Chem, 1987, 51: 771.

Nakamura R, Sugiyama H, Sato Y. Factors contributing to the
heat-induced aggregation of Ovalbumin [J]. Agric Biol Chem, 1978, 42:
819.

Hegg PO, Martens H, Lofqvist B. The protective effect of sodium
dodecylsulphate on the thermal precipitation of conalbumin-A study on
thermal aggregation and denaturation [J). J Sci Food Agric, 1978, 29:
245-260.

Hegg PO, Martens H , Lofquist B. Effects of pH and neutral salts on the
formation and quality of thermal aggregates of ovalbumin-A study on
thermal aggregation and denaturation [J]. J Sci Food Agric, 1979, 30:
981-993.

Nemoto N, Koike A, Osaki K, Dynamic light scattering of agueous
solutions of linear aggregates induced by thermal denaturation of
ovalbumin [J]. Biopolym, 1993, 33: 551-559.

Weijers M, Sagis LMC, Veerman C. Rehology and structure of ovalbumin
gelsat low pH and low ionic strength [J]. Food Hyd, 2002, 16: 269-276.
Weijers M, Visschers RW. Light scattering study of heat-induced
aggregation and gelation of ovalbumin [J. Macromol, 2002, 35(12):
4753-4762.

Weijers M, Barneveld RW, Martien ACS. Heat-induced denaturation and
aggregation of ovalbumin at neutral pH described by irreversible
first-order kinetics [J]. Prot Sci, 2003, 12(12): 2693-2703.

[38]

[39]

(40

[41]

[42]

[43]

(44

[45]

[46]

[47]

(48]

[49]

(501

[51]

Alting AC, Weijers M, DeHoog EHA. Acid-induced cold gelation of
globular proteins: Effects of protein aggregate characteristics and disulfide
bonding on rheological properties [J]. J Agric Food Chem, 2004, 52(3):
623-631.

Weijers M, Visschers RW, Nicolai T. Influence of the ionic strength on the
structure of heat-set globular protein gels at pH 7 ovalbumin [J].
Macromol, 2004, 37(23): 8709-8714.

Pouzot M, Nicolai T, Weijers M. X-ray and light scattering study of the
structure of large protein aggregates at neutral pH [J]. Food Hyd, 2005,
19(2): 231-238.

Weijers M, Hoog EHA, Stuart MAC. Heat-induced formation of ordered
structures of ovalbumin at low ionic strength studied by small angle X-ray
scattering [J]. Coll Surf A, 2005, 270: 301-308.

Nicola T, Pouzot M, Weijers M. Iso-scattering points during heat-induced
aggregation and gelation of globular proteins indicating micro-phase
separation [J]. EPL-Europhys Lett, 2006, 73(2): 299-305.

Weijers M, Velde FVD, Stijnman A. Structure and rheological properties
of acid-induced egg white protein gels [J]. Food Hyd, 2006, 20(2):
146-159.

Broersen K, Weijers M. Groot J. Effect of protein charge on the generation
of aggregation-prone conformers [J]. Biomacromol, 2007, 8(5):
1648-1656.

Weijers M, Broersen K, Barneveld PA. Net charge affects morphology and
visual properties of ovalbumin aggregates [J]. Biomacromol, 2008, 9(11):
3165-3172.

Watanabe K, Matsuda T, Nakamura R. Heat-induced aggregation and
denaturation of egg white proteinsin acid media[J]. J Food Sci, 1985, 50:
507-510.

Mine Y, Noutomi T, Haga N. Thermally induced changes in egg white
proteins [J]. JAgric Food Chem, 1990, 38: 2122-2125.

Mine Y. Recent advances in the understanding of egg white protein
functionality [J]. Trend Food Sci Technol, 1995, 6(7): 225-232.

Mine Y. Effect of pH during the dry heating on the gelling properties of
egg white proteins [J]. Food Res Inter, 1996, 29(2): 155-161.

Johnson TM, Zabik ME. Gelation properties of albumen proteins, singly
and in combination [J]. Poult Sci, 1981, 60(9): 2071-2083.

Vassilios R, Campbell L, Euston SR. Rheology and texture of hen’s egg
protein heat-set gels as affected by pH and the addition of sugar and/or salt
[J]. Food Hyd, 2007, 21(2): 237-244.

(UAES 4 A7 32m)

E& &I

RER, #%, B1ESIF, FEHR
FHEABERELERR=mAMT .
E-mail: yjchi@126.com



