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Intermittent Ultrasound Assisted in Speeding up
the Pickling Speed of Salted Eggs
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Abstract: In order to speed up the pickling rate of salted eggs and shorten the cycle of salting, this experiment explored the

changes of salt content, moisture content, egg yolk yield and egg white viscosity index of salted eggs during salting process, and

explored the effect of ultrasonic technology on pickling salted eggs.The effects of ultrasonic treatment times, ultrasonic time,

ultrasonic power, and ultrasonic frequency on the ultrasonic—assisted salting of preserved eggs were investigated by ultrasonic

single— factor experiments. After that, the L, (3*) orthogonal experiment was used to optimize the process of intermittent

ultrasonic assisted salted preserved eggs.The optimum intermittent ultrasonic assisted pickling process was obtained from egg

white, salt content of egg yolk,and yield rate of egg yolk : ultrasonic treatment 3 times, ultrasonic time 30 min, ultrasonic power

350 W, ultrasonic frequency 20 kHz, this process was relatively traditional in the production process, the salt content of egg

white was 6.37% ,the salt content of egg yolk was 1.58% ,and the oil yield of egg yolk was 57.53% .In ensuring the quality of

salted eggs and other qualities, compared with the traditional process, the pickling time was shortened by 15~20 d, and the

protein was tender,the salted egg was yellow and the sand was out of the oil, and the egg yolk had the advantages of black

circles on the periphery.
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Fig2 Changes of moisture content in egg white and yolk under different ultrasound conditions
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Fig4 Changes of pH of egg white and yolk under different ultrasound conditions
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Fig.5 Changes of egg yolk oil yield of egg yolk under different ultrasound conditions
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Fig.6 Changes of viscosity of egg white under different ultrasound conditions
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Table 3 Variance analysis of salt content of egg white

WER W2V Mm AmE  Fio  FIisAE 25
A 1.464 2 162.667  9.000 *

B 0.009 2 1000 9.000

C 0.237 2 26.333  9.000 x
D 0.104 2 11.556  9.000 *
R 0.01 2

T HEBFE(p<0.05),3£4~5 Tl
F4 BB EME

Table 4 Variance analysis of salt content of egg yolk

HE wzEFHrMm BhE  Fl FlRYYE BEMHE
A 10.195 2 195.000  9.000 %
B 0.035 2 35.000  9.000 *
C 0.063 2 63.000  9.000 *
D 0.001 2 1.000 9.000
TR 0.00 2
FH 2% 2 BTG AR B & 3R o NCER S T R B S AT

2, 4 AP ER B9 AR B 22 80 d)s , o3 A Hh X S
R ) EWRIF R A >C>D > B, %R
A,B;C Dy, X BE & ER S B U A > C >

=2
20184 5 228f 209
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Table 2 The orthogonal experimental results of salt content and yolk oil yield of egg yolk

Y, EIaHE Y, BEAHE Y, BEAME

e A g ¢ P (%) (%) (%)
1 1 1 1 1 5.19 1.07 47.81
2 1 2 2 2 4.99 1.03 47.55
3 1 3 3 3 5.69 1.11 48 46
4 2 1 2 3 6.11 1.27 53.42
5 2 2 3 1 6.37 1.58 57.53
6 2 3 1 2 6.01 1.36 54.64
7 3 1 3 2 6.19 1.40 55.65
8 3 2 1 3 6.18 1.48 57.01
9 3 3 2 1 6.01 1.19 54.08
Y, ¥{H k, 5.290 5.830 5.793 5.857
Y, HME k, 6.136 5.847 5.703 5.730
Y, ¥IME k, 6.127 5.903 6.083 5.993
Y, th2 0.873 0.073 0.380 0.263
I F& A>C>D>B
VWIS A,B,C, D,
Y, ¥I{H k, 1.070 1.247 1.303 1.280
Y, ¥I{H k, 1.403 1.363 1.163 1.263
Y, ¥1H k, 1.357 1.220 1.363 1.287
Y, M2 0.333 0.143 0.200 0.024
HEFK A>C>B>D
)W S A,B,C, D,
Y, ¥{H k, 47.940 52.293 53.153 53.140
Y, ¥{H k, 55.197 54.030 51.683 52.613
Y, ¥H k, 55.580 52.393 53.880 52.963
Y, 2= 7.640 1.737 2.197 0.527
K& FK A>C>B>D
S WES A;B,CyD,
5 HEEBIMET 2R 20 kHz it LAZEHEAT Y UE S o

Table 5 Variance analysis of oil content of egg yolk

23 WIEXIHER

W2 REEFM AmE  Fib FIERE S FHE 7 s EE SRR Ew B R B R
A 106.049 2 576.353  9.000 s FBH B T 223802 A,B,C,D, RS RE3 K.
B 6.951 2 37777 9.000 * AR HSE] 30 min GHFS PIE 350 W 75 403 20 kHz
C 10.181 2 55332 9.000 * Bf, 7EME®] 20 d JF, W EH S Rin s, HIH
D 0.184 2 1.000 9.000 6.37% , &% 1.58% , B o5 il R =, o 57.53% .

w%E 0.8 2 3 #ip

B >D, {77 %802 A,B,C, D, , XJ H B MY il <5 A Y 32
WP A >C>B>D, i r % AB,C,;D,, N3 3
RV O BRI 2540 RAG L, TR O TR B B
Y5 R IR AR = A B R 2R AR TE O Eh R R )
F(p <0.05), K4 HEEoERIr 220 ERA R
A IR VR R P B B ] R RS IR D R i R R
ma . DNFR S AR vl AR Uy 25 AT SR AS Y
YRHC A P B (] R S ) 3 0T L il 2R e e 2
FH 22 B I) B %25 DAL 2R 8 b 1) B AR AR o e f
TESHUE A,B,CD,, RIS A 3 ¥k 8 75 i )
30 min EFE )% 350 W 7 4008 60 kHz, {H i
M9 HIEe T, FeftE—4H 2 A,B,C,D,, B 8k 3
YR B [E] 30 min #HE7E Z) AR 350 W R

210 20184 52241

AR 2 5630 A X S S ) e A e R R SRR
H R pH | JIE ROUURS B 5 AR 9 A2 4k, 45 H
PR AR 1 AT S BRI R B N R B
BH 7, 35 R A% Jo i AR, 144 DR Jald, 2 IS ) T 5, 4 2ot i
ITE) o RIE T AU 4 A B DR 3R O A P U8 B 75
Wi s 8] R RS 7 Dg 3R R P IR ) ) P A B SSOCR
B2, I3 i T A2 g Ao e i AR A T A=
B, SEHANTT R 4 A B DR O JE I ) R
A7 B 2 e, JHG R P R R S T AR R RS I ]
el e B 208 AL 5 Wi 5 TR, R PR R R W R R A IE
ARG H R P PR AR S A Dy R P OB 3 Rk
FEIE] 30 min AT ) 350 WA A 20 kHz Bf
AHENROR e s, AR 258,20 d BI AT 58 e ), 5
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Fig.7 Changes in egg white and egg yolk salt content
and egg yolk output rate during pickling
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