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Study on the effect of compound preservatives

on inhibiting spoilage of egg curd
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Abstract; The highest-efficiency preservatives and best mixed
preservatives were screened by Oxford cup test using single factor
test design and response surface test design, and Bacillus lichen-
iformis and Bacillus LAMI 002, which were separated from
spoiled eggs were tested as inhibition objects. The results showed
that e-polylysine. lysozyme and nisin could effectively inhibit the
growth of spoilage bacteria. LAMI 002, and had a strong inhibi-
tory effect on the growth of Gram-positive bacteria. The optimal
formulation of preservatives was determined by response surface
methodology as follows: Lysozyme 0.185 2 g/kg, e-polylysine
0.054 1 g/kg and nisin 0.066 3 g/kg. In the verification test, the
mixed putrefaction bacteria were obviously controlled effectively,
and the total number of colonies was reduced by 99.07 %.
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JEHL AT RO FA2004 8L, IR RS A BR A Al 5
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XGEE R SR AR FRHUIE WX B T 49 30.0 g, VI AR
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Figure 1 Different preservatives for mixing spoilage

bacteria inhibition zone size
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Figure 2

against to Bacillus licheniformis
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Figure 3 Dose response curve of different preservatives

against to Bacillus sp. LAMI 002
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/M TEIZ R B TR WO A TR AR TH A AR K T 6 8 i
Sy 40 %6 I A H BT YR /IMEL L5 5 R ik B 1 1
251529 H 0,039, B3E £ 25 % ~55 % VR I ik B 7 R 45

0T L e W s TmeEkEE
£ 06 -= RIER e AR
- g 05
D¢ 04
02
= 01
00 6— o o o o o o o
0 10 25 40 55 70 85 100
B
Additive amount/%
B4 RE RS — bR RS AR R YR
Figure 4  Effect of single preservative at different con-

centrations on absorbance

x1 AEBEF A MIC #1 MBC
Table 1 MIC and MBC of different preservatives g/kg
—_— FLIRBE R R - R AR 1A
R MIC MBC MIC MBC MIC MBC
A 2 AT T 0.250 0 1.000 0 0.125 0 0.500 0 0.500 0 2.000 0
A LAMI 002 0.125 0 2.000 0 0.250 0 4.000 0 0.125 0 0.500 0
A T 1] 5 L TR i Bk R 3R T A A A0 N Y TR N AR A 2 MEEHSWENERSKES
BN TE 25 % B TR Ik B IO IR L i e Table 2 Codes and levels of factors for response surface
10/ ~ 40 Y% M S 4 AL, 3¢ Fi7 6 B for methodology experiment g/kg
0.4 5 ERESIE B AL B R AL Hit i A T G BeR#fimm CARERER
. T "
—1 0.125 0 0.037 5 0.025 0
240 RIRBHE BOKT MR 2.2 By I 0 R ’ ’
0 0.200 0 0.060 0 0.062 5
BRI 2.
1 0.275 0 0.082 5 0.100 0
2.4.2 B MR I A R A & B R OKOE G i

Bt Sk ge B 4 R 3% 3 Bios .
HHE Design Expert 10 BfF X 7 45 % 4 #1711 14 7
Br 45 [l )4 J7 R

R=0.204+9.188X10 *A+0.016B—3.375X10 *C+
0.012AB — 8.500 X 10 % AC + 0.032BC + 0. 013A% +
0.031B*-+0.051C?, (D
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Xl 6 45 R AT 22 T R L A5 B [m 00
AR Y 14 75 22 53 B 5 1 00 5 AR BORt THAE, Anak 4 B .

S P O A W A L A S S 1 T A e
DL R 5 R AT E S R A R {E A 0.913 0 Fl RA4fH A
0.801 2., B WA BY 401 & 2 45 47 ] 3 — 2P 20 #r

& 3 Box-Behnken iZit 5l & R
Table 3 Experiment results of Box-Behnken design

Fe A B C OD 00 nm
1 0 0 0 0.211 0
2 —1 —1 0 0.221 5
3 0 —1 1 0.241 0
4 0 —1 —1 0.326 5
5 1 0 —1 0.2810
6 0 0 0 0.183 0
7 —1 1 0 0.255 5
8 —1 0 1 0.272 0
9 —1 0 —1 0.247 5

10 1 1 0 0.299 5

11 0 0 0 0.2115

12 0 1 1 0.310 5

13 0 0 0 0.208 5

14 0 1 —1 0.267 0

15 1 0 1 0.271°5

16 1 —1 0 0.218 0

17 0 0 0 0.205 5

B ORSEEMEANMHBETEREZIRAR

HI I 5 AT, A A R S R A R e 2
OD 00 e TELTT 5 8 AN RE A0 1) B3l A2 9 A2 4G 7T B SR & 2R A
G2 R VR A BT AT LA T A R R Y R — e T
MR AR R 5 — R B A, d 6 AT
TR 5 7L R B T 3R T A CELAE R 0 T T A
A 300 ) 28R g R 8 A A A A X T ROR B R
KCFLRGE BRI R TEME ] 0.062 5 g/kg 2247 ) Y AR /)N
B & 7 AT - BB IR 5 FL R B R R 0 T
W TAT B0 AR A — 0 B9 S HL AR T AR B0 55 £ 2 A R T
MHZHEAEMBE.

2.4.3 S WPE A L€ ARYE Box-Behnken #% it
IG5 19 45 5 5 115 J5 #2 L A ] Design Expert 10 8 {43
T T A5 < S 1 By T ) b 4% 20 43 TE LU O VA R 0185 2 g/ kg
e~ A MR 0.054 1 g/ke. FLERHE BRI K 0.066 3 g/kg.
OD 50 o X B fie/IMH 0.201, HZ 4 A HEAT B0 I0E 55 30
CGFAT 3 %) » S OD oo o 0.212, 5 HIS M T . Ui H
WIE SRBTONEY & R4,

2.5 SRR T E BRI E

M 5 WL S BC B R ) AL RE G AN R AT AR O
T EE A S E T RE A KD EEY] A
T A R B IR R VR B EUS R T B B
1 X HE LA i 7 T LA L 5 T B e A B R R
RS FRTAT 1R 7K 52 VAR ORI 0 ) A 7 R S
T8 HAR A AW WORIE . FATYE T L
5 T AE AR HE R E 5 Aol A v 38 B8 R T B A 1S R
1 10° CFU/g, iK% & B0 B2 T 37 "CHEIR K 57 48 h iy
B 230 B L (A S S B R R AL R 2.7 X 10° CFU /g,

®4 BARBHFESN

Table 4 Regression equation and variance analysis

T 2K U5 R EREEp: ¥yor F i Prob> F B
FAY 2.50X 1072 9 2.77X 1073 8.17 0.005 7 % %
A 6.75X 1071 1 6.75X 1071 1.99 0.201 0
B 1.97X103 1 1.97 X103 5.81 0.046 8
C 9.11X107° 1 9.11X107° 0.27 0.620 1
AB 5.64 X101 1 5.64 X101 1.66 0.238 1
AC 2.89 X101 1 2.89 X101 0.85 0.386 6
BC 4.16X1073 1 4.16X1073 12,27 0.010 0
A? 7.38X10°1 1 7.38X 1071 2.18 0.183 7
B? 4.18X10°° 1 4,18X107%  12.31 0.009 9 * %
Cc? 1.10X 102 1 1.10X10°%  32.13 0.000 8 * %
""" A& 237x100 7 339xlo
1) 1.80X1073 3 6.02> 1071 4.23 0.098 6
2% 5.69X 107! 4 1.42X 1071
B 2.70X 1072 16

T % FR P<0.05 KPR EE, « * R P<0.01 KF W 3.
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