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Study on the Antimicrobial Effect of Iodoacetamide Modified Lysozyme
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Abstract: In order to improve the antibacterial effect of lysozyme on Escherichia coli and other
gram negative bacteria,according to the single—factor experiments and orthogonal methodology was
employed to optimize the lodoacetamide modified lysozyme. The results show that 0.06 mol/L iodine
acetamide and 5 mg/mL lysozyme bacteriostatic effect is best. The biggest inhibition zone diameter
to the Escherichia coli is 25.7 mm when the reaction temperature is 45 “C,reaction time is 30 min,
and pH is 5. The antibacterial circle diameter is 2.7 times of the original. The biggest inhibition
zone diameter to the salmonella is 24.1 mm when the reaction temperature is 55 °C,reaction time is
70 min,and pH is 6. The antibacterial circle diameter is 2.6 times of the original. This was
considered that egg white lysozyme after iodoacetamide modified,can be used for Gram—negative
bacteria (E.coli K12 ,salmonella) inhibition,and the effect is good.
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Table 1

21

Different concentrations of lysozyme inhibition

on Escherichia coli and salmonella

BWEMRE | KpTEE 5
W/ (mg/mL) | BE/ (cfu/mL) | %X/ (cfu/mL)

1 10 1.3x10%° 1.07x10°
2 5 7.6x10" 2.08x10"
3 2.5 3.3x10"° 2.18x10"
4 1.25 6.4x10" 2.92x10"
5 0.625 5.7x10" 2.79x10"
6 0.313 2.7x10" 4.23x10"
7 0.156 6.5x10" 7.97x10"
8 0 5.7x10" 1.02x10"

12 1 AT L, ¥ i R K R R N 10 mg/mlLL
IR o 0 173 R BRT 8410 T 280 T 368 K M A T ) 40 R
ROR AE AR5 S US04 TR P9 B A I L 1 T
SVEOM 22 AN RIS T T DR T B0 17 TR T Y

EDTA-§-701 TEC

B LI~ 10T]

MR A B, B E R R R 105,
2.5.1.25 mg/mL {195 B i 2547 400 B BB R/ 1) 0
AT 4 W R 2,

e 2 3 W AT I A T T R AR T VR R
ANBUE LG, HL P B 25 5T £ ViR J32 (] 400 7 Pl B A8 A 22
AN, B R AT BRI 1) EC BRI T S5O AN S AR AT
*2 FRREREAEBMAGFARD TRENHERE

Table 2 Different concentrations of lysozyme inhibition

on Escherichia coli and salmonella

K #F T 0B | 0T R A
J8 E 42 /mm & /mm
1 10.0 10.7 9.3
2 5.00 9.4 9.1
3 2.50 8.2 8.7
4 1.25 7.9 8.3
5 0 7.8 7.9
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Fig. 1 Effect of different reagents and lysozeme on Escherichia coli and salmonella

752  Journal of Food Science and Biotechnology Vol.33 No.7 2014



B3

&t

it

b HE.BRLBRBEAREN B E ARSI

i 2 3 Al %1,0.06 mol/L il Z, P i 5 5 mg/mL
VS TR Tl 52 %7 J o) T 24 R A A B ARCR SR, R
TEIBCX AN T B3GR 2 AT IR SIS
£3 ARAREMZEES 5 mgmL A HEE 55 CRIE
30 min J5 Xt 40 & 30 B RR

Table 3 Different concentrations of iodoacetamide and 5

mg/mL lysozyme effect on Escherichia coli and
salmonella at 50 °C for 30 min

R/ R I FF T 400 T

YOI PR B B

(mol/L) P& B 4%/mm PEl B 4%/mm
1 0.02 19.4 19.0
2 0.04 21.3 19.7
3 0.06 23.7 224
4 0.08 22.1 21.7
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Table 4 Factors and levels of orthogonal design

1 45 30 5
2 55 50 6
3 65 70 7

RS LNEXHREERS S

Table5 Results and analysis of L,(3*) orthogonal experiment

IR A/ | BFE] B/ TR P B
Rwe | pHC |[z5ID|
C min 12 /mm
1

1 24.7
2 22.5
3 19.4
3 23.0
1 20.3
2 21.8
2 20.5
3 22.9
3 3 2 1 20.2
¥ME 1 22200 22.733  23.133 21.733
¥{E 2 21.700  21.900 21.900 21.600
¥{E 3 21.200  20.467 20.067 21.767
e 2 1.000 2.266 3.066  0.167
ALK A, B, C

R6 FHESN

Table 6 Analysis of variance
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B 7.88 2 394 13133
C 14.28 2 7.14 238 o

D(i%) 0.06 2 0.03

T Foes(2,2)=19.00, Fy (2,2)=99.00
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Table 7 Results and analysis of L,(3*) orthogonal

experiment
1 1 1 1 1 18.9
2 1 2 2 2 229
3 1 3 3 3 21.1
4 2 1 2 3 23.9
5 2 2 3 1 21.3
6 2 3 1 2 22.4
7 3 1 3 2 19.7
8 3 2 1 3 19.6
9 3 3 2 1 23.4
¥ifE 1 20.967  20.833 20.3  21.200

¥i{H 2 22533 21.267 23400 21.667

¥E 3 20.900  22.300 20.700 21.533

e 2 1.633 1.467 3.100  0.467
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Fig. 2 Lysozyme before and after the modification of the

inhibitory effect of Escherichia coli and salmonella
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