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Optimization of Quick Curing Process for Preserved Egg by Intermittent Pressurization

SUN Jing*2, DU lJin-ping*, MA Mei-hu?*
(1. Institute of Animal Husbandry and Veterinary, Hubei Academy of Agricultural Sciences, Wuhan 430064, China;
2. Subsidiary Research Center of National Egg Processing, Huazhong Agricultural University, Wuhan 430070, China)

Abstract: In order to shorten the production period of preserved egg, intermittent pressurization was used to develop a rapid
curing device. In the curing tank, pressurized and depressurized was under the control of a pressure control program. The
permeation of alkali from the curing solution into eggs was accelerated at high pressure. Conversely, when the pressure inside
eggs was lower than that outside eggs at low pressure, the leakage of water, H.S, NHs and CO: generated in eggs was accelerated,
thereby being beneficial to further permeation of alkali into eggs and accelerating the ripening of preserved eggs. Based on a
comprehensive evaluation of free alkalinity in egg white and yolk, the hardening rate of egg yolk and sensory characteristics, the
optimum curing conditions were determined as follows: the optimal alkali concentration was 5%, the high pressure 180 kPa and
the low pressure were held for 40 min and 12 min, respectively, and the curing time was 206 h. By using the process, the
production period could be shortened by up to 22% as compared with the traditional process. Thus, the production efficiency
was considerably increased. All curing time, low pressure holding time, high pressure holding time, alkali concentration and high
pressure level had a significant effect on the quality of preserved egg (P << 0.05). The process parameters could be ranked in
decreasing order of their importance as follows: curing time, low pressure holding time, high pressure holding time, alkali
concentration and high pressure level. Among them, low pressure holding time was the most important factor affecting free
alkalinity in inner egg yolk.
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Fig.1 Schematic diagram of horizontal type rapid curing device with
intermittent pressurization
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Fig.2 Pressure changes during a cycle of intermittent pressurization
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Table 1 Uo(108) uniform design for optimizing 5 process parameters

i AR BEEMGFE  CAREMRFEF DHURE  E M
[k /7 /kPa (A /min 5] /min SE% I
1 1(110) 3(29.44) 4(17.22) 5(4.89)  9(285.30)
2 2(120) 6(60.00) 8(3556)  10(6.00)  7(232.00)
3 3(130) 9(23.33) 1(53.89) 4(467)  5(178.70)
4 4(140) 1(53.89) 5(5.00) 9(5.778)  3(125.30)
5 5(150)  4(17.22) 9(23.33) 3(4.44)  1(72.00)
6 6(160) 7(47.78) 2(41.67) 8(5.56) 10(312.00)
7 7170)  10(11.11) 6(60.00) 2(422)  8(258.70)
8 8(180) 2(41.67) 10(11.11)  7(5.33)  6(205.30)
9 9(190) 5(5.00) 3(29.44) 1(4.00)  4(152.00)
10 10(200)  8(35.56) 7(47.78) 6(5.11)  2(98.67)
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Table 2 Sensory evaluation criteria for preserved egg
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Table 3 Uio(108) uniform design results
BRI SR B ((Mg/100g) St ER T B ((Mg/100g) P AR BT BUBAVE ((Mg/100g)  BEBREMLE 1% BKEVESY WSS
1 372.88 £ 4.37f 345.56 + 7.861 32.63 £ 2.71f 52.44 £ 0.75f 64.17 £ 0.66° 62.202
2 604.51 & 6.39° 699.99 £ 5.112 157.83 £ 1.70° 82.67 = 0.80°  62.38 £ 0.68" 60.00°
3 419.27 + 6.82¢ 543.37 £ 22.15° 42,17 + 1.87¢ 54,79 £+ 0.70¢ 57.42 £ 0.60° 45.70¢
4 531.32 = 0.12° 576.50 £ 45.15° 19.28 £ 0.70¢ 63.25 4 0.68° 55.91 £+ 0.71" 50.20°
5 472.28 *+ 1.55¢ 425,90 £ 67.30° 56.62 + 0.35¢ 50.36 = 0.529  52.38 & 0.70% 52.00¢
6 356.02 £ 7.67° 388.55 + 45.16" 83.73 & 2.56¢ 56.28 = 0.60«  60.67 & 0.64¢ 54.00°
7 361.61 + 11.249 366.79 + 28.99 57.46 + 3.63¢ 55.34 + 0.62%  58.46 + 0.63" 57.20°
8 341.56 £ 14.48 405.42 £ 31.529 203.61 £ 18.742 62.91 £+ 0.76° 72.34 £ 0.81° 63.00"
9 360.24 £+ 1.70" 440.96 £ 10.63¢ 20.62 + 1.76° 56.74 £ 0.72° 51.34 + 0.72¢ 48.00f
10 455,97 £+ 1.97¢ 453.18 + 9.86¢ 20.92 £+ 1.97¢ 52.91 £+ 0.72f 43.24 £ 0.61°9 45,00
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Fig.3 Preserved eggs obtained in 10 uniform design experiments
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Table 4 Variance analysis of the fitted regression equation
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