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Table 1

Sensory scoring criteria
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Table 2 Factor levels of orthogonal experiments
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Table 3 Effect of different salt concentrations on quality indexes of salted egg yolk

wHEFEEH  EHIALS FF A P B B PRSI
% 4 %/% & F/%
9 3.42 £ 0.40° 1.05 £ 0.01° 0.56 = 0.03* 0.47 £ 0.04* 13.09 + 1.46° 26.80 £2.28¢
12 4.16 £ 0.04* 1.00 £ 0.01° 0.65 +0.01° 0.61 +0.11° 15.80 + 1.15" 45.80 + 7.36°
15 498 +0.12° 1.22 £0.01° 0.79 +0.03" 0.67 £ 0.03" 17.41 £0.48" 74.40 £ 4.27°
18 5.68 £0.25" 1.31 £0.01" 0.83 +0.01* 0.76 £ 0.02* 17.69 +0.19* 76.40 + 2.96*
21 6.23 +0.15 1.48 +0.01* 0.85 +0.02¢ 0.81 +0.02 16.70 £ 0.50" 77.20 + 4.43°

TE 7B BAR R B35 M 22 57 (P<0.05) , F I,
R4 EMTREEAES
Table 4 Fuzzy transformation and integrated scoring

RERESH FBHEAMALNEE EBHBECE AL B4 AR o R
% (0.25) (0.15) (0.15) (0.15) (0.30) e (1.00)
9 1.00 0.00 0.00 0.00 0.00 0.25
12 0.74 0.31 0.41 0.61 0.46 0.46
15 0.44 0.79 0.76 0.96 0.83 0.74
18 0.20 0.97 0.85 1.00 0.85 0.73
21 0.00 1.00 1.00 0.80 1.00 0.72
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Table 5 Effect of different curing time on quality index of salted egg yolk

s R ERRIR L es BtkuE BRasm AEES
& E/% & &%
3 3.26 £0.12° 0.65 £ 0.10° 0.59 = 0.03° 0.46 £ 0.03¢ 14.26 + 1.00™ 42.00 + 1.87¢
4 4.72 +0.16° 0.95 +0.15° 0.75 +0.03 0.54 + 0.04 13.63 + 1.47° 57.80 £ 3.56°
5 5.06 +0.23" 1.35+0.08" 0.79 £ 0.03" 0.67 £0.03" 16.94 = 0.79* 76.00 +2.82"
6 5.45+0.10" 1.58 +0.08" 0.85 + 0.04* 0.79 + 0.04* 17.47 £ 0.99 78.80 + 1.92°
7 5.96 £0.31° 1.74 +0.13 0.87 = 0.02* 0.81 = 0.02* 16.26 £ 1.01* 78.20 = 0.83°
®6 BEMLTHREAITS
Table 6 Fuzzy transformation and comprehensive score
g EHAMNMEE ERECE FAY M EROEM ERBERLS e
(0.25) (0.15) (0.15) (0.15) (0.30) (1.00)
3 1.00 0.00 0.00 0.16 0.00 0.27
4 0.67 0.57 0.23 0.00 0.44 0.42
5 0.55 0.81 0.81 0.87 0.85 0.77
6 0.14 0.93 0.90 1.00 1.00 0.76
7 0.00 1.00 1.00 0.68 0.88 0.67

P& 5 AT s o FsF ] o ek 26 #0085 0 R RS
VP 2R R E PR35 e 3 (P<0.05) o i i
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0.65%34 K% 1.74% , HUaE B A Al & & 35 K Af
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BB R 42.00 THE & 78.20, 2% B ZE K il 2 0
{18 TS ) EF 1] B % 3 Ao 3 S A0 B 008 3 ok
JRCAE VI A BT JHE RIS (R PR 6 JRIREC B 7 FA N
T IR VRO RS A BRAIG D R B B 1 Ak
B R A R 11 JBR AR, ) A B I 3 0
AL V1 R (A 5 AR A i B R A D TR R R
R R IO 7K T IR G ) 58 M 65 4 A — o R I BHLAS
TEA AR ) AR AR R R AN SE A S ] ] BB
B HRTL R F Y T, A (R B AR Y S

1=
w

BT TF o W] g 7 R AR R A A e
ik 5.96% , 5% G AN & LK IRk P 7.19%11)
AW AN B A LU IR 17.11% B 1 S AL
BN T B ISR

LA R B E O R R LA
BE I UK R Ak & A B R R LA
Ay, th 2% 6 AT s st e] Ry S TR A R B
RO VEAME IR, I BL e 4 J5 5 SRR 6 JE B i
il s [A) 1 R 1E 22 IR B8 Y 3 AN K
33 HHEEMBEERRIRESTSHEN
A

AN [ il ) kX e I R R R Y
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Table 7 Effect of different curing temperatures on the quality index of salted egg yolk
M) 8 JE/C AL o EHECE EHA M Rk E AR BB
EEI% 2 E/%
16 3.42 £ 0.40° 0.76 + 0.10* 0.72 +0.03¢ 0.69 +0.02° 17.64 + 1.10° 61.60 + 0.89°
20 4.60 £0.19" 1.04 £0.18° 0.76 £ 0.03" 0.80 = 0.02" 19.25 £0.21° 69.00 + 3.08"
24 5.10£0.27 1.40 £ 0.02" 0.79 £ 0.03 0.83 +0.02° 17.58 + 0.60° 76.60 +2.88*
28 6.50 + 0.49° 1.52 £ 0.10* 0.80 + 0.02° 0.82 +0.04* 18.23 +1.43" 73.00 £2.12¢
32 6.55 +0.32¢ 1.63 +0.04* 0.80 £ 0.01* 0.80 £ 0.01" 15.72 £ 0.70° 62.40 + 4.98°
*8 HEHMTHREESITS
Table 8 Fuzzy transformation and comprehensive score
wnmp FEREREE EXESE  BKAVE  RXEEE  ERXRETHAS  ROAR
(0.25) (0.15) (0.15) (0.15) (0.30) (1.00)

16 1.00 0.00 0.00 0.24 0.00 0.19
20 0.62 0.50 0.54 0.45 0.44 0.58
24 0.45 0.88 1.00 1.00 1.00 0.70
28 0.00 1.00 0.43 0.32 0.85 0.60
32 0.15 1.00 0.29 0.00 0.05 0.23

HI 2% 7 T S A ol R B B 0 R 4L
JE AR FECE PP 43 47 7F i 35 P 52 W (P<0.05) g il
T B TH A o T SR B s, AT (iR
PR RV YE B (E R R PE 445 TS bR (e
B SR, e i3 B Sy 28 CH 25 o 0 (A
BV TR IR T B i R R A A e T R PR v
W2 I AEERE, FECIY AN E 5
JIS2 e B A T 1 2 T ) LS M o LR Dy 32
CH, J3 R B 0 BCE 1T 4> T BE & 62.40, 1 15 (1)
AALEN A B IR 6.55% , i WA R E R R T
A S A TR DL B B i R A R

A IR R A B R R YD 2T B (E A
TR P43 DA KRR T 1 ST A e A B el AR B 25
BTy, 3 8 R0 I By 24 CH | iR

ISIA
iz

255 TP i K, I £ 20,24 CHiT 28 CHY
i ) 6k A Ry I 3SR B 1 3 KO
34 ABVMBEEMRMEEFSHENZMI

AN [ TS AR o o Rl AR B BT B AR R
(520 L3 9, 5 48 Ar B 4% B 2.8 W 19 5 etk AT
RO AR 0 25 G PP 43 1T 25 R L3k 10,

M2 9 FTLLE I, B R 0.0% 8 (K
WM ), BT 1 S AL B8 & ol 4.63% , T 1
Wt 0.5% ), E AL Ak & & T 5 2 5.09% , 4k 5L
R A It 5, B &R S ok R A
AL (P>0.05) , iU 8 Sk A B a0 72 Ak
SRRV IO AEARL PG 0 A X B 1 30 R
A Vb M RN 2T B AR 7 AR B M I (P>0.05) , fHL X
JRER R PR AR B 3 (P<0.05) , 4 T A

= 2A
22
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Table 9 Effects of different white wine concentrations on quality of salted egg yolk

G B A% e A o S ES AL B R4 AR BB RS
& F/% & 2/%
0.0 4.63 +0.24" 1.18 £0.07" 0.74 £ 0.02" 0.82 +0.01" 16.58 £ 0.95" 64.00 + 2.82°
0.5 5.09+£0.17* 1.34 +£0.01° 0.81 +0.04* 0.84 +0.02* 19.25 + 0.21* 73.00 + 3.87"
1.0 5.05£0.07* 1.33 £0.02 0.80 = 0.01° 0.88 = 0.02 17.64 £ 0.61° 78.60 = 1.14°
1.5 5.10 +0.22° 1.35 +0.07° 0.74 £ 0.03" 0.85+0.01* 18.23 £ 1.43* 76.60 + 2.34°
2.0 5.00 £ 0.24* 1.34 = 0.01* 0.74 £0.01° 0.87 = 0.03 17.72 £0.71* 70.00 + 6.18"
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Table 10 Fuzzy transformation and integrated scoring

& 5 A E/% EiEAMMEE ERECE g & Ay FHROEMA B REBEIRS LA ES
(0.25) (0.15) (0.15) (0.15) (0.30) (1.00)
0.0 1.00 1.00 0.11 0.24 0.00 0.45
0.5 0.10 0.86 0.99 1.00 0.65 0.65
1.0 0.16 1.00 0.75 0.54 1.00 0.68
1.5 0.00 0.88 0.00 0.71 0.56 0.41
2.0 0.10 0.00 0.11 0.00 0.68 0.25

hna ok 0.5% K, R 3 JECE P40 15 R & 73.00,
— 7 T 2 R A — S e 1 PTG 1 T e 2 o 1 R
B, T3 — 7 T A T BE % B 2R B R
LR S PRI R 2.0%0, BB TR R REE
70.00, 2 P Ay F P S i 2k A A A TG R R 36
TSR B AR B 1) A W A LB T A BEAIS
CEA 5 RER B O R R LT A
BB U R A AN AR B E ISR

4T, 2R 10 AT R N N 0.5% K | i 2 B
LR G E R 0.65, 5 KAE 0.68 11 25 1 4%
NGB A TR AR S BT 6 Rk R T R I SR AR Y
FHB R N 4 0.5%
35 BEFEHMEEERRMRAESESHENTM
AN [R]85 S L e e el o B R T R
WM UL 11, e bR (a4 IR 2.8 4 i 5 ik
HEAT RSO AR e RN 2R A T TS 45 R W36 12,

X1 TEAFEMKENREERRIERNZ N
Table 11 Effects of different spice concentrations on quality indexes of salted egg yolk
FFARAOE EEHFIAANS A B % Pa—— B Ak PRI
% E %% 4 %/%
0.0 4.84 +0.37 1.29 + 0.08* 0.71 £0.01* 0.85 + 0.05* 16.58 = 1.10° 62.80 +3.19°
0.5 5.02+0.31* 1.34 £ 0.01* 0.71 £ 0.03* 0.83 +0.01* 17.23 £ 0.54 76.60 = 2.07"
1.0 5.10 £ 0.13¢ 1.36 £ 0.03* 0.74 £ 0.03* 0.88 + 0.05* 17.64 + 0.60" 78.80 + 2.86"
1.5 493 +0.51° 1.35 = 0.08* 0.77 £ 0.01* 0.85 +0.02° 16.66 = 0.90° 77.80 = 1.30°
2.0 4.92 +0.63 1.34 +0.01* 0.67 +0.03" 0.87 + 0.05 15.72 +0.70* 67.80 +2.28"
xR 12 EMEHRREETS
Table 12 Fuzzy transformation and integrated scoring
HFEMHRMWE BEIAMNMEZT FFESFE FHRAY M EHOEAL ERBEE IS LA S
% (0.25) (0.15) (0.15) (0.15) (0.30) (1.00)
0.0 1.00 0.63 0.33 0.00 0.00 0.29
0.5 0.30 0.19 0.00 0.90 0.73 0.73
1.0 0.00 0.42 1.00 1.00 1.00 0.78
1.5 0.55 1.00 0.73 0.76 0.67 0.78
2.0 0.30 0.00 0.98 0.53 0.82 0.58
TE G TP I R RE RS R IR SR A AORE R AR\ R AR P o™, i

W, I BB A REEERmENBE, InEE
TR AR 46 e R R Y R B A Y, A R R
T e 1 VR S N A BN 0.6% , HE I 1:1.5:1.5

F 1L AL, A () 7 o s R ok R B
R B ER T O R R VDR L

oL i B
A F R (P>0.05) , HA 8 B 1 S8 E I 43
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e 2025 4E45 6 1

Bl

S R (P<0.05) , Y& AR N EN 0.5%0 , J6t
E A ECE A 76.60, 3 B KON I8 N A 3 R
FE 6% 10 0 2 B KUK . A RIS I R 2.0%
B a2 BRI TR 67.80, R R
VA B 1 7 Sy e i 2 B R

ZEA R AR R YD R AT R (A
BB U A A o AR B R E LR
W, th 3 12 n A& ki it oy 0.5 i, iR
LA AN 0.73, S KRMA 0.78 19 22 Mg
NGB A TR AR S M W Rk R A R I SR AR Y
TR IR 0.5%,
36 REHEMBAFMEAZRIEI—ELKIKSE
RE545H

BALDR 2R S 4 R SR R T ER M B IR
RIS S i ) 45 DR 28 4 o il 2 A O AT S
S0 (P<0.05) , T F1 Y8 S in 2t R = L S ot X
JAl AR BT A S AN S, DR L T A R Tk
JEE TS o Ak A o B ) 3 A PR 2R R i)k 2 B
Ml E N R, IR 2.9 909 IE 38R 86 % ik
TR S 25 Nk 13 f 14 Fio, 2000
# 15,

F 13 M IEASE S AT A AL RO B
0 A VPR LA AR P4 i E 4
W BT I £ 4 B A 2F A7 AR A2 4 RN 25 45 P 4 1 T
B, 530 IE A Y AR 2R A TP gk 14 P
TNo HIER 14 R, S e AR B T Y R

®13 EXKEHER

Table 13 Index values of the orthogonal test
g H TR BUSRLCORM bt ok sy BRI BEAS

R E)  BFE) BE)
1 1 1 1 3.62 + 0.08' 0.72 + 0.04" 0.48 £ 0.04*  10.10 £ 0.66*  62.00 + 2.64'
2 1 2 3 4.94 +0.22° 0.73 £ 0.06 0.79 £ 0.02*  11.90 + 0.47*  65.31 £ 3.51
3 1 3 2 445 £ 0.11° 0.81 £ 0.03" 0.82 + 0.02° 16.01 £ 0.64*  86.31 + 1.52°
4 2 1 2 4.32 +0.03° 0.76 = 0.02" 0.63 = 0.02° 8.13 £ 1.52"  82.30 + 3.05*
5 2 2 1 5.25 = 0.06° 0.78 = 0.00" 0.78 £ 0.01*  11.81 £ 0.37* 79.60 + 2.51™
6 2 3 3 5.45 £ 0.10° 0.87 + 0.02* 0.81 + 0.03* 12.41 £ 0.50>  74.32 + 3.78
7 3 1 3 572 £0.17" 0.88 + 0.02¢ 0.69 £ 0.01" 8.39 + 1.407  63.11 + 2.64"
8 3 2 2 5.47 = 0.07° 0.73 £ 0.03" 0.82 £0.02*  11.30 = 0.47*" 70.01 = 2.00*
9 3 3 1 6.73 = 0.05 0.88 = 0.01* 0.81 £0.04*  10.61 £ 0.92¢ 72.61 + 3.05*

x14 EXRBEHEEIES
Table 14 Comprehensive scores of orthogonal tests
5 B4 A (M) i 3R ) B(Ke#) B 1) ) C(Me#) R ) E AT

1 1.00 1.00 1.00 0.52

2 1.00 2.00 3.00 0.66

3 1.00 3.00 2.00 0.81

4 2.00 1.00 2.00 0.49

5 2.00 2.00 1.00 0.61

6 2.00 3.00 3.00 0.65

7 3.00 1.00 3.00 0.51

8 3.00 2.00 2.00 0.64

9 3.00 3.00 1.00 0.72

ky 0.66 0.51 0.62

k» 0.58 0.64 0.65

ks 0.62 0.73 0.61

R 0.08 0.22 0.04

AL A A\B;C,
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x 156 EXRWAZEDN
Table 15 ANOVA results of orthogonal test

R Il %7 A= B W o F e
A 0.01 2 0.005 4 0.2
B 0.073 2 0.037 30.583 0.032
0.003 2 0.001 1.083 0.48
®ZE 0.002 2 0.001
Bt 3.585 9

2 YCHE 7 AU 2 1 B 8] (B) > e ) ¥ 3k e 32 (A)
> L EE (C) , B2 W ) B ) ol 2 2 25 5 08
3 V1R 55 T e R, R ) YRR e 8 R 22 T 9 X
B LRGP BSE A R/ o 38 2 W 22 43 B A5 B
R A R SR A BC, AL Hgi BT
R 0.81,

W 15 B, 38 a3 X 1 383 06 25 SR b A7 07 22
43T T T DD (B ) X R R B 25 A A B
FESL I X S 2T A R — B, g b e
TR Y SR AR S BT AU A BC, L, RO
) R T A ECA 129% R R[] A 6 J] e i 3R
&R 24 °C,

3.7 REHEREMREHANEIELRE

47 1 IE 28 1 06 1) fi e 2 A B Jal 2K B e A TR
il R R BN 129% RISk 6 JE
I 1 T 2 kg 24 °C, P T AR O n B 3 B0y
SR 0.5% 1 1 FH A R 1 AT I T Y 58 TE PR
I, 5 R R B0 R N 0.81, IR
0.82, ZLJE{EH J 16.01, BB 11434 86.31, ik & #%
i LR G P4 0.81, 3 AR T 1 Eh & il
4.45% , 516 G 0 i A Eh KR R T 7.19% 10
AL A AT LR AR T 38.11%, R, G il i
AR | ) R RS o e Sy S i) R B 1) 32
BN R LAIE

4 LR

ARG SR A G ) 3 7K TR I8 1 R AR T AR A
BB i ST ) PR R A R e o R A R
R IR R R M H e i
] FF i) 11 7] 3L 58 2 5 e A A o B Y 2 2N
B, HL S ) ) X el A JORC )5 T e K T
{3 X A B R ) S R i/ 5 R A R
Jog i s O R R S RO 12% . I ] 4 6

JE W B Ry 24 °C, TEIZ A E R il Y e R
BRI 86.31, AibPER 0.82, E(E N
16.01, Z5 & 343 0.81; 73 AR AR W i1 £ & B 4y
4.45% , SAE G B Fh KRk T 7.19% 0 &
T E AL S AT LR T 38.11%, %M 4 A
R AR T B AR T b A B ki LR B Y TR
Bl de A, ) 28 D% A e e AT BRE 1 RS AR A A
T—EMNHERSF,
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Influencing Factors of Low Salted Egg Yolk and Their Quality Evaluation

CHEN Yanlin'?, WANG Xiujun'??¥,

BAO Huanhuan'?,

HU Rongnian'?, ZHANG Lu'?

(‘College of Brewing and Food Engineering, Guizhou University, Guiyang 550025

*Pepper Indusiry Technology Research Institute, Guizhou University, Guiyang 550025

‘Guizhou Provincial Key Laboratory of Fermentation Engineering and Biopharmaceuticals, Guiyang 550025)

Abstract In order to explore the effect of low—salt salted salted egg yolk on its quality, the effects of salted egg white

concentration, salting time and temperature, and the ratio of auxiliary materials on the salt content of salted egg white,

salted egg yolk, heart permeability, sanding, chromaticity and sensory score were investigated by single factor experi-
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ment, and then the quality of salted egg yolk was preliminarily evaluated by orthogonal test. The optimal quality control
points of salted egg yolk were obtained by range and variance analysis, that is, the mass fraction of salted egg yolk was
12%, the salting time was 6 weeks, and the salting temperature was 24 C, and the sensory score of salted egg yolk
was 86.31, the sandiness was 0.82, the redness value was 16.01, and the comprehensive score was 0.81. The salt con-
tent of salted egg white was 4.45%, which was 38.11% lower than the sodium chloride content of 7.19% in the tradi-
tional saturated brine immersion method.

Keywords low—salt salted egg yolk; quality influencing factors; single—factor experiments; orthogonal experiments



