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ABSTRACT: Objective To study the physicochemical indicators of low-salt salted eggs in small packages and its

gelation changes of egg white and egg yolk. Methods This study used the optimal process formula for low-salt
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salted eggs in small packages selected in previous work to pickle salted eggs. Replace some of the sodium salt with
potassium salt, add Baijiu, spices, and use small packaging to pickle salted eggs. The changes in protein-related
indicators of the gelation changes of egg white and egg yolk under the action of salt were detected. Results The
content of ionic bonds in the egg yolk protein of low-salt salted eggs in small packages increased to a maximum of
122.47 mg/100 g on the 14th day of pickling and then decreased. The content of hydrophobic interactions showed a
trend of first increasing and then decreasing. The hydrophobic interaction content of fresh egg yolks increased from
7.95 mg/100 g to 16.62 mg/100 g after 21 days of pickling. The content of hydrogen bonds and disulfide bonds
decreased, and the free sulfhydryl groups in the egg yolk showed a trend of first increasing and then decreasing. Both
p-pleated sheets and S-turns showed an upward trend, while the content of a-helical structure decreased. The content
of low-density lipoprotein decreased from 0.211 mmol/g to 0.110 mmol/g. Compared with fresh egg whites, the
relaxation time and bound water changes of pickled egg white were not significant, the immobile water significantly
decreased, and the free water significantly increased (P<0.05). The a-helical content of egg white gradually decreased
from 20.36% to 16.33%, both f-pleated sheets and f-turns exhibited a trend of first increasing and then decreasing,
and the random coil changes were not significant. Conclusion The introduction of salt alters the structure of egg
white and egg yolk, causing the egg yolk particles to become more compact, oil to seep out, and cross-linking to

occur. The free water in egg whites increases, the spatial structure changes, and the protein molecular structure

unfolds, leading to the thinning of egg whites.

KEY WORDS: low salt; gel change; physicochemical indicators; protein secondary structure
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Fig.5 Change in egg yolk oil yield
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Table 1 Changes in relaxation time and peak area ratio of egg yolk and egg white during the pickling process of salted eggs

KA/d T1/ms Tyo/ms Tos/ms Po/% P/% P23/%
0 0.35+0.04° 21.23+0.86" 264.45+10.47% 13.67+0.74° 82.19+0.39° 4.13+0.35°
7 0.27+0.01° 10.69+1.79° 193.70+59.13° 16.08+1.12° 76.81+6.41° 7.10+7.45°
E 14 0.28+0.00" 8.45+1.05° 309.18+113.40° 16.74+0.31° 82.66+1.02° 1.05+0.85°
H 21 0.27+0.02° 6.99+0.28% 59.11+8.19° 16.98+0.62" 54.21+5.35" 23.51+3.61°
28 0.26+0.02° 6.40+0.74¢ 57.96+9.92° 17.07+0.59" 62.08+18.35° 27.54+6.55°
35 0.25+0.01° 7.15+£0.28% 56.19+4.40° 17.34+1.24° 60.29+1.36° 22.31+1.58"
0 0.11+0.02° 37.98+3.95° 455.38+27.71° 6.37+1.79° 51.38+4.27" 36.50+1.90¢
7 0.16+0.03" 39.78+4.28% 534.59+10.44 6.85+1.31° 46.08+2.98" 47.56+2.90"
= 14 0.20+0.03* 39.65+1.61% 534.25+8.08" 6.74+1.24° 42.23+2.06" 42.92+0.89°
H 21 0.21+0.03° 36.18+2.51% 512.37+26.39* 7.00+0.35° 43.56+3.03° 50.03+4.74®
28 0.31+0.19° 36.99+1.50° 502.26+10.82% 7.08+0.40° 37.89+2.11° 50.40+4.54"
35 0.21+0.04° 25.37+21.54® 550.44+52.11° 6.37+1.79° 32.05+1.66" 56.12+3.18"

Ve R R AR R MBI 1], A 525 5%, P<0.05.

0.110 mmol/g, HDL % 0 d i AR 15 0.007 mmol/g |

J+28 0.022 mmol/g, X+ LDL ZEfblgEEE /N, el
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FEEiHe, SRR S A0 TR T =R | R R B RO

55 5 R LA AR PR 2 sl i s e B AR I R A, Xt Rk

A H B EG I LB AR FA VD i S R 22 — 20271
F#2 ST EE LDL 5 HDL M5k

Table 2 Changes in egg yolk LDL and HDL during the
pickling process

it i st 1)/l LDL % #/(mmol/g) HDL 5 #/(mmol/g)

0 0.211 +0.004* 0.007 + 0.002°
7 0.198 = 0.008" 0.011 = 0.002°
14 0.174 £ 0.004° 0.014 = 0.003"
21 0.155 + 0.003¢ 0.017 +0.002°
28 0.139 £ 0.005° 0.018 = 0.003"
35 0.110 + 0.004" 0.022 = 0.002°
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Fig.10

Infrared spectrum analysis of egg yolk (A) and egg white (B)
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Fig.11

Gaussian curve fitting diagram during the pickling process of salted egg yolk
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Fig.12 Gaussian curve fitting diagram during the pickling process of salted egg whites
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Table 3 Secondary structure analysis of egg white and egg yolk proteins

it 11 P R1% TCHL A /% -2 T5E/% B-Ee5a/%

el /d 1600~1640 cm™! 1640~1650 cm™! 1650~1660 cm™' 1660~1700 cm™'
0 30.13 24.72 28.91 16.24
7 33.83 21.21 26.21 18.75
14 35.04 23.67 22.28 19.01
i 21 36.81 22.00 20.25 20.94
28 33.28 24.09 18.99 23.64
35 39.12 20.26 14.64 25.98
0 33.38 23.63 20.36 22.63
7 3271 23.37 20.13 23.79
o~ 14 3237 23.44 20.83 23.36
21 29.68 21.98 21.28 27.06
28 26.31 19.02 19.02 35.65
35 38.10 22.14 16.33 23.43
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Fig.13  Microstructural changes of egg yolk and egg white
during pickling
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