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Abstract: In this work, straw ash aqueous extracts were mixed with salt to prepare salted egg. Effects of saline salting and straw ash
aqueous extracts salting on salt content, water content, oil exudation, rheological properties, texture characteristics and protein structure of salted
egg yolk were evaluated. Results showed that the texture characteristics of egg yolk, such as hardness, gumminess and chewiness, increased
firstly and then decreased due to the penetration of salt and exudation of oil (p<0.05). The hardness of the aqueous extracts group increased from
272.89 g to a maximum of 458.65 g and then gradually decreased to 228.87 g. The rheological results indicated that the elastic modulus and
viscous modulus of egg yolk increased significantly. The a-helix of the egg yolk protein of the aqueous extracts group significantly reduced to
12.36% at 25 days (p<0.05), while S-sheet significantly increased to 41.71% (p<0.05). SDS-PAGE showed that the aqueous extracts did not
affect the structure of peptide chain of the egg yolk protein. The oil exudation of salted egg yolk in the aqueous extracts group reached 20.12%,
which was higher than that of saline salting group. The oil exudation was an important indicator to evaluate the quality of salted egg. The
condition of traditional plant ash salting process was optimized to obtain the excellent quality of salted egg, providing a new idea to produce
salted egg.
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Fig.1 Comparison of moisture contents and salt contents of
salted egg between two groups
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Fig.2 Comparison of oil exudation of salted duck egg between
two groups
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Fig.3 The changes of rheological properties of salted egg yolks
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Table 1 Comparison of texture characteristics of cooked salted yolk between two groups
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Table 2 Comparison of protein secondary structure content in salted egg yolk between two groups
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Fig.5 The SDS-PAGE pattern of protein in egg yolk

7E: B fresh R FH8EEF, 10-1 7% 10d 87 K0
FI20, 10-2 £ FF 10 d B AR AEH 4.

Bl 5 B A R v 3K i 2H 5 7K SR e i)
MR E KK, O G REEE AN
S FEIEAENDE 30220 k', HAEREEAL
/o221, 203, 122, 93, 85, 68, 62, 55, 21, 20,
17, 5ku %5 12 41 308 LDL BLidizEE A, 110, 78,
47, 31 ku A HDL 43 4™, &5 iy LA

154

A Hopr i A v S M A H S I AR AR R R TR 31,
47, 78, 85, 120 ku Zb¥sr, FHA 85, 120 ku 2 LDL
fiAhde A, 31, 47, 78ku N HDL BisfifE . H
MEE 2 JKIE) 0 d ST EIEHI 2 13 F0 14 JK0ER) 35 d
HHEAE S TR LEAREEER, KUY
HIESIIEAT LA S AR T2 AL, EARNT
PR ) R T R, (A R R )
R Sl R SRR, T o R B 1 O R R A
I 5 T4l

3 g
AT I [ R K T RO RE RS IOK B, WIBR

i iV o 0 e SN ke =0 S AN
FRve, RO . BETa KA. B
TEREAN I AT AN B, S —FrBON 0 d~25
d, FEMEPTEL, BEAE & SR s, SEEURURCZ AT
W, a-MRIREE S EEE T (p<0.05), M 29.02%
R 12.36%, {RAT B N H T UEUE IR o 45 &5
R, NTTASTAS R B PRV B2 . PEL PR P AR R 80 1 0 O 2
Ko FBMBIN25d-35d, BEEMRIMEHMT, HEMW
R R EE T HOK SR W) ) 4H 0 H R K



MK EmBHL

Modern Food Science and Technology

2019, Vol.35, No.4

(p<0.05), HFEHIFIHAN 2.23%H % 20.13%, SEE
TEORESE . EIE R B MR TR D, pAT TR
B EWR, BKE 41.17%, JMARBHIER T K&
BRI, BE TR T S E AR T A EAE
71 ABFAIPARTT T FEAS K TR0 R |
(RIsZ, 5 SaEe ] 0 RS AR A3 ] 5 e

R F R
A SR

(1]

R AN, AR5, 55, KCLE 7> £ X NaCl il B ER R )
ELEE i )] & s AR E£,2011,32(13):5-10

WU Ling, SUN Jing, LE Li-qiang, et al. Effect of potassium
chloride as partial sodium chloride substitution in salted duck
eggs [J]. Food Science, 2011, 32(13): 5-10

Chi S P, Tseng K H. Physicochemical properties of salted
pickled yolks from duck and chicken eggs [J]. Journal of
Food Science, 1998, 63(1): 27-30

HRRE, X 21 A, S5 BRIZ B VA i 5 A% Gt R 1
XT LR B b ARH,2017,38(18):8-13

SHAO Ping, LIU Hui-ping, ZOU Qian, et al. The contrast of
salted eggs produced by soaking in acid combined with
reduced pressure vacuum technology and the traditional
method of brine immersion [J]. Science and Technology of
Food industry, 2017, 38(18): 8-13

Kaewmanee T, Benjakul S, Visessanguan W. Effect of acetic
acid and commercial protease pretreatment on salting and
characteristics of salted duck egg [J]. Food & Bioprocess
Technology, 2012, 5(5): 1502-1510

Wang X, Gao Z, Xiao H, et al. Enhanced mass transfer of
osmotic dehydration and changes in microstructure of pickled
salted egg under pulsed pressure [J]. Journal of Food
Engineering, 2013, 117(1): 141-150

P, 4 M0 5 Ao, S5 L i B PR BE f ) RS R 0 2]
Aol TFE%4%,2015,31(21):295-300

YANG Na, JIN Ya-mei, XU Yue, et al. Processing of rapid
salting on duck eggs by using magneto electric-assisted
method [J].
Agricultural Engineering, 2015, 31(21): 295-300

Transactions of the Chinese Society of

Yang N, Jin Y, Xu Y, et al. Effect of pressure cooking on
physicochemical properties of salted eggs [J]. Rsc Advances,
2016, 6(99): 97089-97095

Kaewmanee T, Benjakul S, Visessanguan W. Effect of salting
processes on chemical composition, textural properties and
microstructure of duck egg [J]. Journal of the Science of
Food and Agriculture, 2010, 89(4): 625-633

[%]

[11]

[12]

[13]

[14]

[15]

[16]

[18]

TR PHE RS S8 1) 0 0o WS 2 8 P 4 A S T 5
W] £ 5 RHE,2012,37(4):60-64

HUANG Juan, LIN Jie, ZHENG Hua, et al. Effect of salting
processing on composition and quality of duck yolk under
different method [J]. Food Technology, 2012, 37(4): 60-64

T 1 5, 2R A R KBTS 11
P I] B S AR YR 544, 2011,30(4):542-548

PAN Kang, FENG Xiao, LI Rong, et al. Study on chemical
and physical properties of duck egg of saline salting and plant
ash salting [J]. Journal of Food Science and Biotechnology,
2011, 30(4): 542-548

GB/T 5009.3-2016, £ il 17K 73 FRI E [ S]

GB/T 5009.3-2016 Determination of moisture content in food
[S]

FINT5 T AT SRR, Wit e, S5 (R IR 7 A B bR Rl g A
JE T ZRAI] & TR, 2018,39(22):204-211

SUN Xiu-xiu, HE Li-chao, YANG Hai-yan, et al. Intermittent
ultrasound assisted in speeding up the pickling speed of salted
eggs [J]. Science and Technology of Food Industry, 2018,
39(22): 204-211

Lai K M, Chung W H, Jao C L, et al. Oil exudation and
histological structures of duck egg yolks during brining [J].
Poultry Science, 2010, 89(4): 738-744

Kaewmanee T, Benjakul S, Visessanguan W. Effects of
salting processes and time on the chemical composition,
textural properties, and microstructure of cooked duck egg [J].
Journal of Food Science, 2015, 76(2): S139-147

FLLGe X2 X, S R AR T A b A R
JR—ZREAHARI AR TE[I] IR & i RH,2013,29(6):1262-
1265

WANG Hong-ni, LIU Hui-ping, LIU Ping-wei, et al
Changes in yolk protein secondary structure of the preserved
egg in wine during low pressure-vacuum processing [J].
Modern Food Science and Technology, 2013, 29(6):
1262-1265

Kaewmanee T, Benjakul S, Visessanguan W. Changes in
chemical composition, physical properties and microstructure
of duck egg as influenced by salting [J]. Food Chemistry,
2009, 112(3): 560-569

XuL, Zhao Y, Xu M, et al. Effects of salting treatment on the
physicochemical textural
microstructures of duck eggs [J]. Plos One, 2017, 12(8): 1-17
R RSO, 5K 4, 5 LR B s NG 5 7 1 Rhxe Rk
AN RsZm ] & i Dk ARH,2003,24(1):48-50

LIU Liang-zhong, WEN You-xian, ZHANG Sheng-hua, et al.

properties, properties, and

155



MK EmBHL

Modern Food Science and Technology

2019, Vol.35, No.4

[19]

[22]

(23]

Effects of several food additives and spices on the processing
of salted eggs [J]. Science and Technology of Food industry,
2003, 24(1): 48-50

Ai M M, Guo S G, Zhou Q, et al. The investigation of the
changes in physicochemical, texture and rheological
characteristics of salted duck egg yolk during salting [J].
LWT-Food Science and Technology, 2018, 88: 119-125
Navidghasemizad S, Temelli F, Wu J. Physicochemical
properties of leftover egg yolk after livetins removal [J].
LWT- Food Science and Technology, 2014, 55(1): 170-175
Kaewmanee T, Benjakul S, Visessanguan W, et al. Effect of
sodium chloride and osmotic dehydration on viscoelastic
properties and thermal-induced transitions of duck egg yolk
[J]. Food & Bioprocess Technology, 2013, 6(2): 367-376
Cordobes F, Partal P, Guerrero A. Rheology and
microstructure of heat-induced egg yolk gels [J]. Rheologica
Acta, 2004, 43(2): 184-195

Sirvente H, Beaumal V, Gaillard C, et al. Structuring and
functionalization of dispersions containing egg yolk, plasma
and granules induced by mechanical treatments [J]. Journal of
Agricultural and Food Chemistry, 2007, 55(23): 9537-9544
Xu L, Zhao Y, Xu M, et al. Changes in aggregation behavior
of raw and cooked salted egg yolks during pickling [J]. Food
Hydrocolloids, 2018, 80: 68-77

Guillen M D, Ruiz A, Cabo N. Study of the oxidative
degradation of farmed salmon lipids by means of Fourier
transform infrared spectroscopy. Influence of salting [J].
Journal of the Science of Food & Agriculture, 2004, 84(12):

1528-1534

[26]

[27]

(28]

[30]

SRR SRILH, 2 o, 55 I 2L A O LA
R &S] B 5 k% T1k,2015,41(10):247-251
ZHANG Qiu-hui, HUANG Xian-qing, LI Miao-yun, et al.
Study on secondary structure of meat protein by FT-IR [J].
Food and Fermentation Industries, 2015, 41(10): 247-251
Berhe D T, Lawaetz A J, Engelsen S B, et al. Accurate
determination of endpoint temperature of cooked meat after
storage by Raman spectroscopy and chemometrics [J]. Food
Control, 2015, 52: 119-125

IMERN, BT, Z2IUE, 55 BT LLAM 6 20 b A B 2L
R R[] 4 R RL,2017,38(23):82-86
SUN lJia-yue, QIAN Fang, JIANG Shu-juan, et al. Effect of
heat treatments on the secondary structure of milk proteins
analyzed by fourier transform infrared spectroscopy [J]. Food
Science, 2017, 38(23): 82-86

Guilmineau F, Krause I, Kulozik U. Efficient analysis of egg
yolk proteins and their thermal sensitivity using sodium
dodecyl sulfate polyacrylamide gel electrophoresis under
reducing and no reducing conditions [J]. Journal of
Agricultural and Food Chemistry, 2005, 53(24): 9329-9336
Anton M. Egg yolk: structures, functionalities and processes
[J]. Journal of the Science of Food & Agriculture, 2013,
93(12): 2871-2880

e SR MR 25 A SO0 R B B 1 SRR R[] &
FRHE2013,34(1):83-87

ZHENG Hua, PENG Hui, LIN Jie, et al. Effect of salt on
properties of salted yolk protein [J]. Food Science, 2013,
34(1): 83-87

(E3#E 197 7D

[26]

[27]

156

Son S H, Jeon H L, Jeon E B, et al. Potential probiotic
Lactobacillus plantarum, Ln4 from kimchi: Evaluation of
[-galactosidase and antioxidant activities [J]. LWT - Food
Science and Technology, 2017, 85: 181-161

S. Behera Sudhanshu, H. Panda Smita, et al. Statistical

optimization of elephant foot yam (Amorphophallus

[28]

paeoniifolius) lacto-pickle for maximal yield of lactic acid [J].
Food Science and Technology, 2018, 87: 342-350

Cho J H, Lee S J, Choi J J, et al. Chemical and sensory
profiles of dongchimi, (Korean watery radish kimchi) liquids
based on descriptive and chemical analyses [J]. Food Science

& Biotechnology, 2015, 24(2): 497-506



