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Effect of Potassium Chloride as Partial Sodium Chloride Substitution in Salted Duck Eggs

WU Ling, SUN Jing, LE Li-giang, MA Mei-hu*
(National R&D Center for Egg Processing, Huazhong Agricultural University, Wuhan 430070, China)
Abstract: Salted eggs are important egg products in our country. Sodium chloride (NacCl) is an essential component in the
manufacturing of salted eggs, and can improve the structure and texture of eggs and special flavor formation. In this study,
potassium chloride (KCI) was added at ratios of 5%, 6.5%, 8.5% and 12.5% as a partial substitute for NaCl to process salted
duck eggs and 25% saturated NaCl immersion was used as the blank. Using this mixed method, the amount of salt addition was
directly reduced, and partial substitution with KCI could improve the salting process. In addition, the oil release rate of egg yolk,
the water contents of egg white and yolk, and the NaCl content, texture, structure, color parameters and microstructure of whole
salted eggs were determined and the sensory quality of salted eggs was comprehensively evaluated. The results indicated that 6.5%
sodium chloride was the best addition. The NaCl content in egg white protein was decreased from 54.4 to 40.1 mg/g with a range
of 26.29%. Sensory evaluation revealed that potassium ions at excess concentrations could result in bitter taste. However, partial
substitution of NaCl with KCI did not affect egg texture and the oil release rate and loose sand-like mouthfeel of egg yolk.
Therefore, this method is feasible for reducing sodium content.
Key words: duck egg; low salt salting; potassium chloride; different substitution amounts
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Table 1 The design of substitution using potassium chloride
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Table 2 Sensory evolution criteria of salted eggs
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Table 3 Changes in NaCl content of salted egg white and yolk during

salting with various substitution amounts (n=10) %
- g 4 1]/l
0 7 14 21
I 04340.000 1.26+0.1%® 3.33 £0.00° 4.13 £ 0.06°
II 043 £0.000 1.14 0.00% 3.1+ 0.01° 4.01 £0.00°
i I 0.43+0.000  1.15 + 0.00° 3.0 £0.00¢ 3.98 £ 0.01°
IV 0.43+0.000 1.09 &+ 0.00° 3.1+0.00® 3.76 £ 0.01¢
V 043+0.00° 1.34+0.06° 3.02+0.00° 5.44%+0.06°
[ 0.21+0.000 0.38+£006° 059+006° 112+ 0.06°
II 021 £0.000 0.33+£0.01*® 0.56+0.05% 1.06 + 0.03°
¥ I 0.21+0.000 0.30 +0.01* 0.60 +0.00° 1.00 + 0.00°
IV 0.21 +£0.000 0.24 +£0.01° 0.58 +0.01* 1.00 + 0.00¢
V 021+0.00* 0.38+0.06* 0.55+0.000 2.25%+0.00°
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Table 4 Comprehensive sensory evaluation of salted eggs with various
substitution amounts (n=10)
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Table 5 Changes in color parameters of salted egg yolk during salting
with KCI various substitution amounts (n=20)

T 8] /d - ZH00) L* a* b*

I 87.22 + 1.48® 4.96 £ 0.67° 44.07 + 3.20°
II 87.75 + 0.83® 5.00 + 0.272 43.16 + 0.80*
7 11 87.44 + 0.13® 5.28 + 1.39? 43.59 + 2.812
IV 87.90 + 1.26% 4.03 £ 0.07° 40.42 + 1.242
\2 85.63 + 1.70° 5.12 + 0.85* 43.59 + 4.292
I 86.07 + 0.66 4.34 £ 1.00° 49.08 + 4.27°
II 86.84 + 0.62% 540 £0.78°  44.63 + 0.89®
14 il 85.59 + 0.46° 5,57 £1.20°  43.39 + 4.91®
v 87.52 + 0.52* 4.06 £ 0.33¢ 42.7 £1.97°
A 85.43 + 0.39° 5.92 + 1.05 44.07 + 1.09°
I 81.37 + 1.60° 4.83 = 0.89° 49.13 + 0.19°
II 83.21 £ 0.67° 5.29 + 0.03® 4521 + 1.25%
21 I 79.33 & 0.49° 514 £0.73°  44.01 £ 0.63*
v 84.49 + 0.73® 4.08 £ 0.23 43.22 + 1.08°
A 85.25 + 0.402 5.88 +£0.12*%  45.38 + 1.14°
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Table 6 Effect of KCI amount on texture characteristics of boiled
salted egg white (n=20)

Wil 45 B g BR) Bt Ig IHLIEYE /g
0 1059.81 1243  0.74 +0.01° 780.77 £ 12.67* 720.94 & 21.40°

[ 987.65+237.14° 0.75 £ 0.01% 746.04 + 150.50° 524.71 £ 28.19°
I 965.40 £ 40.48 0.75 + 0.01 779.23 + 63.18" 587.19 £ 6.68°
7 Il 947.43 +105.46° 0.74 £ 0.00° 674.61 + 66.37* 614.18 £ 30.36°
IV 899.88 + 205.58* 0.73 £ 0.01° 674.30 + 136.80° 577.09 + 13.97
V' 95547 £52.46° 0.79 + 0.05 653.63 + 53.52¢ 567.21 + 31.25°

[ 91857 £81.22" 0.68+£0.04* 632.71 £37.27" 476.94 + 45,79
I 947.08 £3315° 0.77 £0.10° 749.36 + 9.67° 586.37 + 45.79
14 [l 848.52 +36.66™ 0.71 £0.01* 635.13 + 28.32° 479.10 + 70.03
IV 81469 £57.35° 0.75+ 0.02° 569.39 + 64.82" 498.73 + 179.32®
V81143 +2172° 0.68+0.02° 561.16 + 7.06° 525.61 £ 48.03°

[ 666.80 £ 23.68° 0.64 +0.01° 501.27 £ 15.66° 421.77 £ 26.93°
Il 75800 £650° 0.70 £ 0.02* 565.84 + 10.58° 552.46 + 32.17
21 Il 779.38 £34.24* 0.69 £ 0.00° 589.74 + 19.26* 466.59 + 25.97°
IV 739.91 +36.04* 0.70 £0.03* 537.18 £ 34.22° 460.33 + 48.51°
V 804.15£37.25° 0.69 £ 0.01° 448.40 £ 43.94% 437.98 £ 25.14°

DN 6 T4, I S ) 1) S0 LK 3ot 2 1 B 24k
N, FERE) 21d B, AN RIS I 4 o) R ) S

251 (P < 0.05). S )bt il (B s 28 T, TIT
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AN o e b S ML W A )R A B ks i
il 21d B, ASRIES D0 1 I 2 vk 5 0 LA A 2 vk 2
(P <0.05), =Bk MEHIEEAT, i RoKEE
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Table 7 Effect of KCI amount on texture characteristics of boiled
salted egg yolk (n=20)

Wil 40 B BED Wt Iy MHIEYE Ig
0 52436 £51.39°  0.89 £ 0.01* 387.17 + 4575 365.71 % 41.31°

[ 53452 +49.49* 0.86 £ 0.02* 393.389 + 25.62* 334.22 £ 44.70®

I 41577 £39.03° 0.87 £0.01* 450.28 £ 45.92* 400.37 £ 26.52*

7 Il 44556 + 111.90* 0.89 £ 0.03* 403.52 £ 64.14% 354.60 + 86.46®
/34087 £239%° 0.88 £0.01° 349542 +7.85° 306.01 + 3.09°
V39791 £6357° 0.89 £ 0.01° 411.267 £ 51.18% 350.24 + 44.14®

[ 487.14 +£14.85° 0.81 £0.04* 377.65+19.14° 267.13 £ 25.58°
I 540.13 + 64.00° 0.83 £0.02* 297.60 £ 29.28" 312.03 + 32.14*
14 Il 500.80 +49.77* 0.80 £ 0.05* 287.10 £ 73.93* 212.00 + 27.42
IV 41868 £13.88° 0.84 +0.01* 220.60 £ 14.65° 212.90 £ 28.83
V' 499.35 + 7334  0.83 £0.02¢ 241.13 £ 32.34" 205.85 + 19.24°

[ 21719 £32.93* 0.71+0.05® 185.78 +27.33 262.25 £ 19.60°
I 253.92 +37.65° 0.72£0.01* 221.43 +29.88° 207.42 £ 25.93°
21 Il 252.00 +21.76°  0.64 +0.01° 223.33 £ 24.10° 169.11 + 49.07*
IV 25354 £27.05° 0.65+0.00" 224.02+252° 12543 £11.1%
V25311 +21.58° 0.61 £0.06° 224.64 + 20.40° 132.55 + 18.10°
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Table 8 Effect of KCIl amount on water content in salted eggs (n=10)
%

3 Ml 1 /d
0 7 1 2
I 8653048  8285+0.0° 8360222 8134+ 144"
I 8653048  8539+044° 8399252 8387+ 004
&N 86531048 8637047 82981210 8274+ 104%
IV 86534048  8622+0.0° 853501 8246097
Vo 86531048 8574003 8438+018 8387+ 037
[ 4905037  2748+066° 2433+024% 2216+ 067
I 4905037 38234022 2735+016" 2741+ 110°
¥ 49054037 43550050 2899 £4.88% 2434+ 035
IV 49054037 42341067 3432567 2466+ 0.03"
Vo 4905£037 45324016 30.16£269° 2580 + 2.31°

26 KCI AR ACE S5 H i 5 1 5

BEAE MR BEAT, AR RO 2, Xt
JCE BRI e 45 R WAL 9.

®9 KCIAFRABREMHIER %K% (n=10)

Table 9 Effect KCI amount on oil release rate in salted egg yolk (n=10)
%

) it e} 1]/l
7 14 21
I 12.05 + 0.00* 10.88 + 1.70° 20.71 £ 0.52¢  66.41 + 0.69°
II 12.05 + 0.00* 15.54 + 0.06" 2243 +0.41° 65.57 £ 0.45°
I 12.05 £0.00° 15.57 £ 0.04° 2357 £0.20°  63.74 + 0.30¢
IV 12.05+ 0.00° 14.83 £+ 0.01° 21.85 + 0.45¢  57.70 + 0.29°
V 12,05 +0.00° 18.63 £+ 0.03" 30.44 +0.07¢  71.03 + 0.21*
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Fig.1 Scanning electron micrograph of salted duck egg shell and yolk
after 21-day immersion in NaCl
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Fig.2 Scanning electron micrograph of salted duck egg shell and yolk
after 21-day immersion in NaCIl/KCI
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