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Identification and co-regulation of main residual bacteria in

ready=-to-eat duck esophagus

ZHENG Ruisheng'® YUAN Sihui'> HUANG Yilin? LI Jiani'’ HAN Shuxian'’ SU Kunlun®

(1. Fujian Province Key Lab for the Development of Bioactive Material from Marine Algae, Quanzhou Normal University,
Quanzhou, Fujian 362002, China; 2. Fujian Advanced Education Key Laboratory of Inshore Resources Biotechnology,
Quanzhou Normal University, Quanzhou, Fujian 362002, China; 3. Ankee Food Stuff Co., Ltd., Quanzhou, Fujian 362000,
China; 4. Quanzhou Xingiang Food Co., Ltd., Quanzhou, Fujian 362013, China)

Abstract: [ Objective] This study aimed to analyze the main residual bacteria and control the bacterial growth effectively. [ Methods] The
16S rDNA technology was used to identify the main residual bacteria. The compound antibacterial experiments were carried out to kill the
heat-resistance residual bacteria which were screened by high temperature test. [ Results] A total of 47 strains of genera belonging to 8
strains of genera were isolated from 5 groups of samples, including raw and auxiliary materials, final RDEs products spoilaged samples etc.
The 8 strains of genera were Bacillus, Streptococcus, Moraxella, Alkalihalobacillus, Kurthia, Lactococcus, Enterococcus and Vagococcus
respectively. It was found the RDEs easily caused secondary pollution after mixing the sauce materials contained Bacillus. After high-
temperature sterilization, some Bacillus remained in the RDEs which were the same as the spoilage RDEs. Among them, Bacillus genera
C7-1 and C8-3 have the strongest heat resistance. Adding 0.2 g/kg ¢-polylysine and 0.5 g/kg citric acid effectively inhibited the growth of
two types of Bacillus subtilis. [ Conclusion ] For the RDE products, 0.2 g/kg e-polylysine and 0.5 g/kg citric acid were combined with high-
temperature sterilization at 110 “C for 10 minutes for validation testing. There was no evidence of spoilage or bagging happening from the
RDE products after being stored at (36+2) °C for 30 days.

Keywords: ready-to-eat duck esophagus; residual bacteria; 16S rDNA; heat resistance test; compound preservative
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105 “CIh K 110 “C i FE K B i h, @ iR AL #E 0, 10,20, 30,
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TR 2 6 b7 T 500 S m 2 B e g, 110 °C iR R
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Figure 1 The total number of bacterial colonies of

different RDEs from each production process
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F OBk W B (Lactococcus) , o 4 4 ) 9 I ¥k W )@
(Enterococcus) X 1% Ji# BR 7 J& (Vagococcus) . % ZR 15 &7
ClRY LS BBk E (5 1 50.00% ) , FLUR K R A 5 7
TN H33.33%) 0 SR IR IR, 4 BR A S TG B | ol
Jian PR 2 B W TR R . C7RE LAY B B S O 2R
P m (5 1 83.33%) o BLBA ) IR R P, % B R L



F&M | Vol.40, No.9

MEmEE NERFPEIERBENEERKSEE

R2 REBENEESER

Table 2 Identification results of residual bacteria
e e AU bR % L 45 B ML /% JIF i LA/ %
Cl 12 Cl-1 R At 247 1 (Moraxella_g2) CP014234 99.87 33.33
Cl-11 BEER I )8 (Streptococcus) AEUT02000001 100.00 50.00
C1-5 % [CHLER # (Lactococcusgarvieae) CP065637 100.00 8.33
C1-7 BRI ( Enterococcus) HF679036 100.00 8.33
Cc7 6 C7-1 ZEAUFF I & (Bacillus) AYTO01000043 100.00 83.33
C7-2 i 55 WK <1 FT B (Alkalihalobacillus) CP019985 95.04 16.67
C8 10 C8-3 ZEAUFF B8 (Bacillus) JOTP01000061 100.00 50.00
C8-2 JE 4 [T & (Kurthia) X70320 99.87 20.00
C8-8 FLERHE JE (Lactococcus) MUIZ01000023 100.00 10.00
C8-9 50 57 Wi i AT B (Alkalihalobacillus) CP019985 95.13 10.00
C8-10 ¢ BR 1A & (Vagococcus) PXZH01000010 99.87 10.00
C10 14 C10-4 ZEAUAF B8 (Bacillus) AYTO01000043 99.87 85.71
C10-13 5857 Witk o #F 1 (Alkalihalobacillus ) CP019985 98.76 14.29
Cll 5 Cl1-2 SEHLFF S (Bacillus) AYTO01000043 100.00 100.00
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U153 B 8 2E FRAT I (5 L 85.71% ) F 58 55 3 P 50 AT 14
(15 1 14.29%) o FCBE B R CL1 oy 85 1 1 5 Bk TR 3 R
R R JE (15 H 100.00%) o TR B 3k C10 5 ECE B
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A A 5 S A
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A S i I 19 75 65 390 447 B 4IF 52 56
2.5 WIEEL
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Table 3 Heat resistance test results of 6 strains of residual bacteria

JnARGR A a]/ T PR 5
C min Cl-11 C7-1 C8-2 C8-3 C8-10 C10-13
90 10 ND + ND + ND +
20 ND + ND + ND +
30 ND + ND + ND ND
40 ND + ND + ND ND
50 ND + ND + ND ND
60 ND + ND + ND ND
95 10 ND + ND + ND ND
20 ND + ND + ND ND
30 ND + ND + ND ND
40 ND + ND + ND ND
50 ND + ND + ND ND
60 ND + ND + ND ND
100 10 / + / + / /
20 / + / + / /
30 / + / + / /
40 / + / + / /
50 / + / + / /
60 / + / + / /
105 10 / + / ND / /
20 / + / ND / /
30 / + / ND / /
40 / + / ND / /
50 / + / ND / /
60 / + / ND / /
110 5 / ND / ND / /
10 / ND / ND / /
15 / ND / ND / /
20 / ND / ND / /
25 / ND / ND / /
30 / ND / ND / /

TR IR AR UND TR R TR A KRR R M

T £ W B 7= i, Bl A I o 5 R 00 2 W B
W 5 7 i 149 R R
3 &

(1) % B I M 1 st R A AT T 4007 . 4
S R 19 W I B 9 R BN 55K 5 R B
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27 B 3 HOURT R L6 B BRI L4 bR S R 4 bR £
2 T R 2 e TR L2 BT BR R A

Bk JE A8 ek N R

(2)  EEEAR AW IAT T @RS I E
110 “C4b ¥ 5 min, JIr 77 4% B B4 X RE DL A 804 K, Horpr €741
AN C8-3 Wy T #AME e 5 o s TS B T A Ol 2 U 4 B
H % T TR o v O TR i S T R AR 2 L Xt
C7-115 C8-3 ZF AT 1A # 47 B7 B 1 5%, B BC L 0.2 g/kg
e-RIETR 5 0.5 g/kg #7458 BE RN B0 1 B I A4 SR o 45
LN 0.2 g/kg e- B R A 0.5 g/kg MG R , I 45 &
110 Craii A B 10 min 5, BDEME % 7= i T (362) “CIE
JC 30 d SR H FUAT A7 J8 OAK 45 0 4, RE A OF B £ B =
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Figure 2 Bactericidal effects of seven preservatives on 2

strains of residual bacteria
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