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Abstract

This study was conducted to evaluate the combined effect of gamina inadiation and silk peptide on the radiosensitivity of
bacteria and the storage stability of ready-to-eat hamburger patty. The Do values obtained for Escherichia coli, Listeria
ivanovii, Salmonella typhimaaium, and Clostridiian sporogenesby gamma inadiation were 0.25, 0.50, 0.55 and 1.35 kGy,
respectively. The inactivation rate of S fyphinurium (D1 = 0.33kGy) inoculated into hamburger patty with 5% (w/w) silk
peptide was reduced 6% compared with the control (D1 = 0.558 kGy). In acceleration storage at 30°C, microorganisms
were not observed in samples inadiated with 7 kGy or 10 kGy during storage. However, the imadiation at 5 kGy was
insufficient to sterilize the contaminated microorganisms in hambwrger patty regandless of the addition of silk peptide (5%).
These results indicate that the combined treatment of gamma-inadiation and silk peptide admixture could be helpful to ensure
storage stability of ready-to-eat hamburger patty, by controlling the preliminary microbial load.
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Table 1. Formula for manufacturing hamburger patty

Material Content (%) Remark”
Beef (round part) 124 1
Pork (ham part) 39.1 1
Pork back fat 16.4 1
Tced water 6.1 1
Ginger 1.0 2
Onion 85 2
Egg white 43 2
Tomato catsup 16 2
[solated soy protein 4.1 2
Dried bread powder 4.1 3
Nutmeg powder 005 1
NaCl 0.63 l
Flavor enhancing wine 041 1
Black pepper powder 021 1
Red color reagent 001 1
Trisodium phosphate 021 1
Sugar 0.83 1
Sum 100

Numbers in remark indicate the order of addition of materials in a mixer.
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Fig. 1. Radio-sensitivities of different bacteria inoculated in the
hamburger patty.

Table 2. Dio and 12D values of different bacteria inoculated in
the hamburger patty non-added or added with 5% (w/w) of silk

peptide

. Dy 12D
Strain
Control Silk Conirol Silk
E. coli 0.250 0246 3.000 2952
S. typhimurium 0.558 0530 6.696 6.360
L. ivanovii 0.504 0497 6.048 5.964
C. sporogenes 1.348 1.340 16.176 16,080
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Fig. 2. Effects of the addition with 5% (wjw) of silk peptide in the hamburger patty on the radio-sensitivities of different bacteria; (A)

E. coli, (B) S. typhimurium, (C) L. ivanovii and (D) C. sporogenes.
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Table 3. Total viable cell counts in the hamburger patty added
with different contents of silk peptide

Total viable cells (Log CFU/g)

Silk peptide content (%)

0 6.33
30 6.21
50 595
70 572
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Table 5. pH of the hamburger patty treated with different gamma
irradiation doses and silk peptide contents during storage at 30°C

Sitk peptide Storage (days)
Hete|= H7tel| oJs] n|AE o] AAxo] T 7 content (kGy) 0 1 3 5 7 SEM”
I (%)
Bl A7g713ko] AdES A & UAT ;
0 628 6M 43 7 0.10
Table 4. Total viable cell he hamb q 5 623 610 602 516 - 012
able 4. Total viable cell counts in the hamburger patty treate
with different gamma irradiation doses and silk peptide contents 0 7 625 625 621 623 620 0%
during storage at 30°C 10 626 623 624 614 622 010
(Log CFUfg) SEM 000 008 005 010 009
Silk peptide Dose Storage (day) 0 638 609 488 - 0.08
content
(%) (kGy) 0 1 3 3 7 5 642 612 605 58 - 0.05
0 615 16 850 ) 50 7 643 636 631 630 623 006
. 5 ND? 2,90 53 811 10 639 635 625 636 628 010
7 D ND D ND D _ SEM 011 005 006 008 009
SEM : Standard error of the means.
10 ND ND ND Np ND PBar indicates 10 determination because of spoilage.
0 5.90 132 8.12
50 5 ND ND 432 6.91 8.32
' 7 ND ND ND ND ND
2 %
10 ND ND ND ND ND

"Bar indicates no determination due to spo7ilage.
INot detected with the detection limit <10° CFUfg.
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