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Sterilization Process Optimization and Quality Changes of Soft-boiled
Marinated Eggs during Storage

WANG Mengmeng, LU Xiaohui, JIN Haobo, JIN Yongguo®

(College of Food Science and Technology, Huazhong Agricultural University, National Egg Processing Technology
Research and Development Sub-Center, Wuhan 430000, China)

Abstract: In order to develop high quality soft-boiled marinated eggs, water bath was used to simulate pasteurization
conditions to optimize the pasteurization process of soft-boiled marinated eggs and made them more conducive to industrial
production and sales. The changes of texture, sensory score and total number of colonies were studied under single factor
conditions. Based on single factors, response surface was used to optimize sterilization conditions, and the storage quality of
soft-boiled marinated eggs was determined under the best sterilization conditions. The results showed that, the best
sterilization effect was achieved when the sterilization temperature and time were 65 °C and 20 minutes respectively, and
the total number of colonies was (0.37+0.025)x10° CFU/g. The results of storage experiment showed that with the
extension of storage time, the thiobarbituric acid values and total volatile basic nitrogen content showed an increasing trend.
The pH, water content, color and sensory scores all decreased gradually. When the storage period was 16 days, the total
number of colonies reached (1.47+0.063)x10* CFU/g, which exceeded the limit value of the acceptable level of
microorganisms in the national standard of 1x10* CFU/g, and the storage period within 16 days. In summary, pasteurization
technology can be used for the production and processing of soft-boiled marinated eggs.
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Fig.1 Effects of sterilization temperature on texture of soft-
boiled marinated eggs
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Fig.2 Effects of sterilization temperature on sensory score and
colony count of soft-boiled marinated eggs
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Fig.3 Effects of sterilization time on texture of soft-boiled
marinated eggs
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Fig.4 Effects of sterilization time on sensory score and colony
count of soft-boiled marinated eggs
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Fig.6 Changes in soft-boiled marinated eggs TBA during
storage
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Fig.7 Changes in the TVB-N of soft-boiled marinated eggs
during storage

TVB-N (mg/100 g)




. 148 - é’uﬁ&TWﬂ*ﬁ

AT RENS IR IR 11 TSRSG5 #, T80 f b
HETE Z NI L AN, AU s S
i) TVB-N {E R &M 20 mg/100 g, i#E 5 iX R F{H
BIACA £ i S 0T L 288 WK 25 A5, AT PRgks g
2.3.3 a8 pH 19728 E &AL pH 2
FRIZE T A MBS TR, B R S e i i
PR pdCE, PRI T DA S P £ il 3T 9 e AR
Fh &L 8 A, B I [E] B9 GBS, 5.0 AR pH &
T REEEFE(P<0.05), iX 5 Gurunathan 250 (HFFT 44
R—3, WA pH AR B 5 — sl
ARl KA G s O, W AR P A K gy
AR BT AR B T AL S 00 B T ] A A
T, B G shissm, JEmAkSe i SR . et
W RR TP S A LRI S, WNESTR . 2831 LA X
FLIR 45 HAB A WL ISALE W), (L1508 .0 0 25 pH F&
%, IZWFFELE R S 2455 WF9E—3K .

10 -
8 £ € g c b a
6
T
o
4
24
0 T T T T T T
0 4 8 12 16 20

JERER ] (d)
P8 IPoEu IR Ok 2 pH BYAE AL
Fig.8 Changes of pH of soft-boiled marinated eggs during
storage

2.3.4 WSEHEPE.O K ER SR E AR B TER
T AR A A KB IS, ISR R
TR AL T BUKIEEEH, 15 E MK SE
B, IZ IS W] RES 5 i B BB BT (B ), Xt
TR AR

JNIE O AT LUFE HY, Bl IR ] A4 E R, I 0o 1T
TR R E TREES ., o, wIigIt o d)
s, YO R K S S 86.62%; W Z= 4 4 d Ak
S e e B R (P<0.05); XM AR 8 d B, YO
SR e SR 4 d AT R AR EL AR AN B
TR E 5 12 d B, 380 K 8 S /K B B 5 T IS
84.4%(P<0.05), X i fgJ2 i T E M S A
eI L L5 BIBEIR, S EBEIE IX2& S5 7K 43
FURESIAE 2208 oAt (o 4h et e I & 2RI
TR ] H ARV AR P PR Sy S s T RE. WOlE 16 d
Bt PO R Er /K R 28R i 3 TH(P<0.05), ST
T RES, BRVE AR I /RS R AR B, (AR R Y
IRGY R AR, PTG [ T 2RI 2R (PR o &
BEhneO, G AR 20 d B, PEO B S K E OB
A, I PR BRI 5 AR R EE R I, R PEREAIR, 7K

2024 4 2 A
asil
0.88
C
3
0.86 b b b
_ T
< 0.84 1
i
< 082 1
T
0.80
0.78 L&, . : . ! :
0 4 8 12 16 20

TEEE T E] (d)
P9 A 1 o i 2 K e 22 £l
Fig.9 Changes of water content of soft-boiled marinated eggs
during storage

2.3.5 WY ]V O b B (PR SRR P A8 R
BT A O B AF IR T 8 B A = S A B RS 5,
EAE—ERE LIGE T 1207 i 2 T S B 2 5 ik
o DA, 7EErah Tk AssE ™ ih P L &2 A .
MR 5 \TLAF Y, B TR RO N, 98O pa SRS
BEAE L7235 B (P<0.05) s ZLJE(H o AR N
P BEAH bR/ NEF . XS EE
A ERRIENE, B R A SRR RO o N
iR AR O ARG ISR (U 2R, A5 £
RIAPEOARTR, FEM P EEO RN Sl E PR
{EARAERT LR H, O i S A A B P o0 B T T
WM ZE K i 25 R [ (P<0.05), 45 A iR Fe bR bir &
B, VB B E PR A B S ek, DRI
VSYERS LT M N oAV N = e

5 OO S P SR AR AL
Table 5 Changes in color and sensory score of soft-boiled
marinated eggs during storage

T ) (d) L a b BEITEAY (47)
0 56.28+0.10° 12.27+0.09° 45.23+0.13"  90.66+1.53¢
4 55.61£0.07¢ 12.14+0.06% 40.52+0.03°  87.67+1.15°
8 55.36£0.29° 11.36+0.32° 39.20+0.35¢  80.33+1.52¢
12 50.39+£0.42° 11.72£0.25° 34.34£0.40°  78.00+2.00°
16 48.62+0.24°  10.53£0.30" 29.9+0.91°  71.33£1.53"
20 46.49+0.55" 7.87+0.20° 27.48+0.45"  68.00+2.00°

TE: AR TRk L hRFOR 2 ) 22 57 2. 35 (P<0.05)

2.3.6 WA ] O 1 S A v e BB e A 10
AT IGO0 2 B T R B 5 B ) T P 2 2R
widgn, HgH a2 5 0 2 (P<0.05) . BRI H (0~
4 d), PO A R TR VR DB E B INBE D1, B R
IRFEE 8 d Jm, HpE v BBl W31 (P<0.05) . X
ST T TS Sl d s, X O <1 85 HP 2R SR
JHAGHOR M Ry o WHHZEES 16 d AL b SRR 7 KR
{HC B GB 2749-2015"7 rh & il S i A Wy vl 1252
IKFERREAE 1x10* CFU/g. 4rHT A RT g2, T
FCAR B A LA IR AN, ASBE AR E 25 70 255 i o 7 40 B



545 % 5 44

F55E A5 IO K EARTE T O S I a] & Al - 149 -

PRLIHE st ] (1 S 2 A8 LE R W R AL 2538 i 1
IS AR, B BRI Z 51
AR BB A A TS , TR R — P LA v
B, BB ARG PR ) S 1 I, AR RIR AT RE 0 fire
HEHEBCRNEDT, I B B B Pe e

3.0 q

= —h

2.5 A

2.0 A

5 (x10* CFU/g)

1.0 A
i ¢

05 b

. |1

0.0 +—=F= T r T T -
0 4 8 12 16 20
I JEHT 6] (d)
P10 Yo 0 ) o i S TRV B A2 1k

Fig.10 Changes of total colonies of soft-boiled marinated eggs
during storage
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