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ABSTRACT: Objective To optimize the spice-brine formulation and processing technology of Hainan
selenium-enriched marinated eggs by single-factor and orthogonal experiments, and systematically analyse the

influence of key factors on the sensory quality and textural properties of the marinated eggs. Methods The optimal
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formulation and processing conditions for the marinated eggs were determined using ranking tests in combination
with a sensory scoring method. Textural profile analysis was performed with a texture analyzer to evaluate the
textural parameters of the marinated eggs under different processing conditions. Results The optimal spice-brine
formulation for the marinated eggs was determined as follows: 1.50% of type I spices, 0.67% of type II spices, 4.00%
granulated sugar, 1.60% salt and 5.50% light soy sauce. The marinated eggs prepared using this formulation exhibited
a uniform brown color with a glossy surface. Sensory evaluation indicated a rich and harmonious aroma, moderate
elasticity, and an appropriate level of saltiness and umami, demonstrating excellent overall sensory quality with the
highest comprehensive score. The optimal processing conditions for the marinated eggs were established as follows:
Marinating for 60 min, cooling naturally to room temperature, refrigerating at 4 °C for 12 h, followed by draining and
drying at 60 °C for 60 min. Under these optimized conditions, the hardness and chewiness of the egg white were
(1496.06+13.53) g and (1169.31£126.95) g, respectively, while the hardness and chewiness of the egg yolk were
(317.11£2.34) g and (196.10+8.61) g, respectively. All textural parameters were significantly superior to those of
non-marinated eggs (P<0.05). Conclusion This study effectively improves the sensory quality and texture
properties of marinated eggs. It provides a standardized basis for the deep-processing industry of Hainan

selenium-enriched eggs and offers key technical support for the large-scale and high-quality development of this

industry.
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Fig.1 Marinating process flow of marinated eggs
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Table 1 Table of factor level coding
. %\%

E ACGE—REFRIELI)/ % BEETREEREIL)Y%  CHEEBL)/% DR HhBLI)/% E(CEHMECEL)/%
1 1.00 0.57 3.00 1.10 4.50
2 1.50 0.67 4.00 1.60 5.50
3 2.00 0.77 5.00 2.10 6.50
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Table 2 Sensory scoring standards for marinated eggs

BT o iR P43 X [H]
HEHRWYS, REEagise; BRtiEa, ENSEasmichiys 8~10
B {L(10 43) HOARE LG O, EWREEEE, ATEARN DAY 5~7
HEARAEHOAY; BEFOER, NBHERAAY 0~4
BARREDCIEA SEE; Bl 8~10
JEPE(10 43) BVTRIA LM . 28 EIRmR 5~7
HIARRRBIR IO, EERMS 0~4
b A R AR EL R, B SRR, JE5k T4k 16~20
(20 73) PRI A D, TCH 5k 9~15
WA RN, AR, 65 RO Bk 0~8
EOEA R EE, ADIRIEA S, YT B, A B R 20~30
B (30 53) HAE —E A, AT, DI P, WOk R, S A 10~19
HPJEEeE, AFTURWETC Y, VITDHLAS; R Uk AR 5, WA 0~9
JRPGEEL, RIEFNE, WEBE ., fFA . B85 20~30
BEWR(30 43) JBIRIE L, SR PMPELY, RERREA . 5 10~19

DR B B, TCARHEE R, B A R B I [ 0~9
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G RAF, WA e I A R G2 -
=3 AESRSERSEXER

Table 3 Orthogonal results of optimal marinade for
marinated eggs

TS — yr—
97; A;i;)f Bg;f C(NWME D(frdh ECEM R
B RH% BH)% BCH)/% L% BCEey% 55
1 2 2 2 2 2 84.43
2 3 3 3 3 3 84.29
3 3 1 1 1 1 74.43
4 2 2 2 2 2 85.00
5 1 1 3 3 1 78.57
6 3 3 1 3 1 76.57
7 2 2 2 2 2 85.29
8 1 3 1 1 3 81.57
9 3 1 3 1 3 76.43
10 1 3 3 1 1 76.14
11 1 1 1 3 3 70.00

x4 HESWE
Table 4 Analysis of variance table
el A e B ¥y )y F P
1. LT 7 260.664  37.238 235.03 0.000
s 4 75.576 18.894 11925 0.001

H—REEH 1 3.699 3.699 2335 0.017

B AR 1 45792 45792 289.02 0.000
DB 1 20.672 20.672 130.48 0.001
Al 1 5.412 5412 3416 0.010

2. HFLHAEM 2 57.180  28.590 180.45 0.001

REREER 1 8.570 8.570  54.09 0.005
Fb

%*i;fﬂf*;lx 1 48.610  48.610 306.80 0.000
Zith 1 127.908  127.908 807.30 0.000
R 3 0.475 0.158
S 1 0.092 0.092 048 0.559
AR 2 0.383 0.191
At 10 261.139

22 MEFNEIZMHUREER
221 XEBIVEREZRBLER
BB BB D438 1 R A | R s TE] L Ak ) A%
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Fig.2 Effects of different processing techniques on the sensory quality of marinated eggs
=5 T EEHETEAY A R BRAAYFE (n=4)
Table 5 Texture properties of samples with different braising times (n=4)
B Hsf 7] /min T /g P MR NHL IR} E /g Jm] &2 1k
30 1174.30+17.11° 0.97+0.01° 0.76+0.06° 835.92+70.72° 0.3340.03°
wH 60 1496.06+13.53° 1.00+0.00° 0.81+0.05° 1169.31£126.95° 0.3240.04°
90 1587.93+44.52° 0.98+0.02%° 0.76+0.08" 1188.39+173.50° 0.35+0.05
30 338.70+5.79* 0.84+0.02* 0.78+0.01* 225.65+11.92* 0.38+0.01*
gy 60 317.11+2.348 0.82+0.04"P 0.77+0.00* 196.10+8.61° 0.38+0.02*
90 288.76+2.35¢ 0.78+0.00¢ 0.75+0.00® 164.68+17.05°¢ 0.37+0.01*

AR NE TR R BT S0

F(P<0.05); NFKREFRFRREN TS5 13 (P<0.05), FTEM,
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Table 6 Texture properties of samples at different marination times (n=4)

FE i H) /h Wi /g L3 E 3 NI /g [ 5
0 1408.0157.50° 0.95+0.00° 0.74+0.08* 1502.78+44.82° 0.34+0.04*
6 1670.02+13.00° 0.96£0.01%° 0.74+0.08" 1503.26+68.30°* 0.33+0.05°

S| 12 1640.51+38.38" 0.96+0.01% 0.75£0.04° 1526.67+43.02° 0.34+0.02°
18 2217.98+52.54° 0.96+0.00" 0.74+0.07* 1505.44+79.59" 0.34+0.04°
24 2269.80:£68.66 0.97+0.00° 0.76+0.04* 1527.45+71.40° 0.37+0.02°
0 446.64+4.14" 0.95+0.05* 0.80+0.04* 333.09+34.48% 0.40+0.04*
6 345.38+3.93" 0.84+0.07° 0.75+0.04* 222.90+33.46° 0.36:0.02*

E 12 314.23+1.22° 0.91+0.06"8 0.774+0.03* 217.47+22.765¢ 0.41+0.04*
18 271.09+3.31% 0.86+0.02"" 0.75+0.01% 176.80+6.45° 0.36+0.03"
24 280.32+3.51° 0.83+0.06" 0.76+0.05% 171.414+15.65° 0.36+0.03*

(3Ll ) 6 7= i S A e ) 5

Wk 7 Wos, ARG E], R S R
MHIGREE . [ 2 P& SRR TR 5 25 57:(P>0.05); AR
I I X 2 B ) A B LA I 3 2 5 (P<0.05) o AL [T X6
AT T 114 B 1R R B TR R A R TR R B R, BR R
HS5EENNRIESN, HASHEE b2 b R,
Wit IS E) 3N, 2 SRR, SRR
Bl RE 2 AT TED 53R 7 B FS:S
B, MEBIEE] R 60 min B p 28 1) 32 W R JE e 1

(4L T T 32 5% 7= il S5 P R 1) R i

nE 8 s, ANEIMLHIERE, A5 EE b T
M7 2 3 N(P<0.05), 80 °CHYFHME . E KT 40 °CH 60 °C
ZH(P<0.05), FIEEPELL 60 °CLH N Bk (P<0.05); 25 Mt
WL, B AR T 5B S N (P<0.05), [E] 4 Tkt Bk A 1S
L T SR o TG T 9% B P R B R T R A R R AR B Y

S, [ L O B T B I AR AR Ok 3, I R
LI N 40 °CY5 80 *CHAT 22 5, Wl EEFfIELE THm
Ge% L TE, R R AR R R AT R T i
I, HAh SRR E . RAEE 2 KEMREITES S
e MR I AR EE RIS A, HERIRLEE S 60 °CH pa 251932
XA P 5 1 o

(S)ASTRI I TR 14 7 i A R

AR T ARG XIFE S SR R S R, nsk 9 PR,
W KB 2R R Ok #1 (1496.06+13.53) g, MH I N
(1169.31+126.95) g; BT K (317.11£2.34) g, WHIFE N
(196.10£8.61) go AR TARASZLMT, BEAMAE  #
PE R IR HAT 25 5 M (P<0.05); BRI A
PISRPE | THIEEE = % HAT 25 5 B 1 (P<0.05). 5 A& i il
FARE StORT FE, 1 2% T 8 1 R R L B
Wi, A A IR T, LG RCR BN

®7T ANEMEHIEE Y= & R (n=4)

Table 7 Texture properties of samples at different baking times (n=4)

FEdh i 8] /min i /g S N NG EE /g [l 52
30 1681.86+52.99* 0.98+0.02° 0.71£0.01° 1170.96+53.39* 0.30+0.01°
HA 60 1706.43+66.83* 0.99+0.01° 0.73+0.05° 1162.34+72.34° 0.31+0.03*
90 1727.40£19.35° 0.98+0.02° 0.74%0.07° 1254.06+122.83° 0.31+0.03*
30 355.67+5.82% 0.90+0.08" 0.75+0.04* 242.93+35.98* 0.38+0.04"
E 60 304.98+5.16" 0.88+0.02* 0.76£0.01* 190.22+9.24% 0.37+0.03*
90 241.50+4.42¢ 0.84+0.03* 0.70£0.02" 153.29+11.158 0.36+0.02*
#* 8 T EIMEHLRE # = R (n=4)
Table 8 Texture properties of samples at different baking temperatures (n=4)
b EE/°C Wiz /g b R NHLIRE 2 /g [e] 52 1
40 1466.90+62.22° 1.000.00° 0.810.08" 1182.94+76.31° 0.37+0.05"
Geds| 60 1688.30£90.49" 0.99+0.01° 0.70+0.03° 1215.10+33.27° 0.3240.02°
80 2037.36+52.57* 0.94+0.01° 0.73+0.06™ 1408.72108.54° 0.35+0.06
40 286.14+3.46¢ 0.81+0.07* 0.75+0.00* 169.08+20.46° 0.35+0.028
B 60 366.80+3.77° 0.83+0.03* 0.75+0.02* 234.41£19.67* 0.37+0.02%8
80 382.12+1.22% 0.82+0.04* 0.76+0.02* 233.20+19.39* 0.39+0.02*
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Table 9 Texture properties of samples in different processing states (n=4)
G TR /g ik SE=4R NHL I /g 4
B il 1496.06+13.53% 1.00+0.00* 0.81+0.05* 1169.31+126.95° 0.32+0.04*
Sl Al 750.19+6.06° 0.97+0.00° 0.62+0.00° 450.00+4.26° 0.29+0.01°
i 1l 317.11£2.34* 0.82+0.04" 0.77+0.00* 196.10£8.61* 0.38+0.02*
. o 15l 2232443 47" 0.80£0.01*  0.7240.01" 165.02+6.79" 0.36+0.00*
3 é:é;: iﬁ nitraria marinated egg [J]. Science and Technology of Qinghai Agriculture
and Forestry, 2020(4): 1-4, 9.
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