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Effects of Acid, Salt, Heat Treatment and Natural Antimicrobials on Survival of
Pathogens Isolated from Surface of Carcass in Minced Meat

Shin- Ho Lee, Yeung-Sook Jeong and Na-Yeung Park
Faculty of Food Industrial Technology, Catholic University of Daegu. Hayang, 712-702, Korea

Abstract

Effects of acid, salt, heat treatment and natural antimicrobials on survival of E. coli O157:H7 CDF1, A. sobria CDF3 and
S. aureus CDF2 isolated from surface of carcass in minced meat was investigated. The growth of E. coli 0157:H7 CDF1 and
A. sobria CDF3 inhibited in minced meat containing above 4% NaCl but not in 1% lactic acid. The growth of S. aureus
CDF2 was not inhibited significantly by addition of 4% NaCl but inhibited completely in minced meat containing 1% lactic
acid. Survival of A. sorbia CDF3 did not show any differences during storage at 4 and 10TC. E. coli O157:H7 CDF1 and A.
sobria CDF3 did not detect after heat treatment at 60T for 10 min but S. aureus CDF2 decreased only 1 log after the same
treatment. Viable cell of E. coli 0157:H7 CDF1 decreased 2 log in TSB containing 0.5% Oolong tea extract after incubation
for 12 hr compared with control but A, sebria CDF3 and S. aureus CDF2 did not detect at the same condition. The growth
of E. coli O157:H7 CDF1, A. sobria CD¥3 and S. aureus CDF2 was not inhibited by addition of 0.3% Oolong tea extract but
inhibited by addition of 0.5% Oolong tea extract in minced meat at 20°C for 24hr.
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‘able 1. Media and condition of incubation

Pathogens Media Temp.  Time
Escherichia coli O1STHT ~ MacConkey sorbital agar(Merk) ¥T U
GSP agar(Merk) 0T 48hr
Staphylococcus medium 110(Difco) 37T 24fr

Aeromonas sobria
Staphvlococus aureus

Agoll vlAl= A A= paper disc method(18)2 clear
zoned] B4 FFE #EATE dAlT] e FEE U
M= FE2ES 01%, 03%, 05%S H7Mg TSBo) 72 1
loop HEat A 2ZellA 24412 wjFsbAAN A4S
H3ls SAsA

FEA FESS T ZHR0M el v &1}

2AR7) Slste} $58E
%

77k 03%, 05% H7b 24§ ErjdEs 2947
5 247y &A1A] #0] 4 (Type:EDL-RED, width/thickness:48 > 4
meol T F 20TAN 447 Bastds Yda we

Tea - extracts
Extracted with 90% EOH
Evaporated to small volume in vacuum

Ethanol extract
H,0-MeOH(9:1) : 100 mL
r Hexane :50m
Aqueous layer Hexane layer
Evaporated to small volume in vacuum
| H,O-MeOH(9:1) : 100 mL
L Hexane : 50 mL
Hexane layer

} Evaporated to small volume in vacuum
Added to 5 mL of EOH

Fig. 1. Extraction and fractionation procedure.
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Table 2. Effect of NaCl concentration on the growth of E.
coli O157:H7 CDF1, A. sobria CDF3 and S. aureus CDF2
in artificially contaminated minced meat at 20T

(log No. cfu/mL)

Conc. Incubation Time  (hs)
NeCl(%) 0 12 P
2351001' 3441012 4241001
2451122 2941004 3771015
2881046 2891001 2991001

2611002 3941012 3342001
2581016 4161007 326%001
291002 3221002 2041002

4051025 4301014 5542001
383011 4231005 5151001
3761006 3821001 5.00£001

Pathogens

Escherichia coli O157:H7 CDF{*

0

2

4

0
Aeromonas sobria CDFY 2
4

0
Staphylococcus aureus CDF2 2
4

: Mean * standard deviation
® ¢ . Incubation temperature 37°C, 30°C, 37°C

Table 3. Effect of lactic acid concentration on the growth of
E. coli O157:H7 CDF1, A. sobria CDF3 and S. aureus
CDF2 in artificially contaminated minced meat at 20TC

(log No. cfu/mL)
Cong. Incubation Time  (hrs)
Pathogens ltic acid®) 0 L

0 3281067 6961001 7.1310.08
Escherichia coli O157:H7 CDFI' 01 3701026 6191003 6971003
03 393+0I5 4512005 4842010

0 3062024 4871002 504016
Aeromonas sobria CDFY' 01 360+0.16 485004 5001023
03 335004 3431004 241011

0 391011 594009 6311001
Staphylococcus aurens CDFY' 01 3681001 3731006 4.02+037
03 3811005 2641055 2481022

: Mean * standard deviation,
® ¢ . Incubation temperature 37°C, 30, 37C
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Table 4. Growth of E. coli O157:H7 CDF1, A. sobria CDF3
and S. aureus CDF2 in artificially contaminated minced
meat at 4 and 10T for 10 days

(log No. CFU/mL)
Temperature Incubation Time (days)
() 0 5 10

389E034' 4241001 506+001
10 3891034 4541001 6502012

4 2841013 3572001 401£006
10 2842013 2931001 4161001

4 3021018 3255010 3.88%001

10 302018 2641055 4781001
: Mean * standard deviation

® ¢ . Incubation temperature 37°C, 30°C, 37°C

Pathogens

Escherichia coli O157:H7 CDFE

Aeromonas sobria CDFY

Staphylococcus aureus CDFY
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ig. 2. Effect of NaCl concentration and heat treatment on
wvival of E. coli O157:H7 CDF1, A. sobria CDF3 and S.
areus CDF2 in minced meat at 60C.
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Fig. 3. Inhibitory effect of various tea extract on the growth
of Staphylococcus aureus CDF2 isolated from meat.

Table 5. Effect of Oolong tea extract on the growth of E.
coli 0157:H7 CDF1, A. sobria CDF3 and S. aureus CDF2
in tryptic soy broth

(log No. cfu/mL)
Conc.oolong Incubation Time  (trs)
Pathogens exmet(%) 0 0 ”

0 SE7F056' 6294022 7.84+005
Escherichia coli O15TH7 CDFI* 01 635001 7217043 745+0.03
03 620068 633002 642015
05 603=054 3802023 387+020

0 543003 744£037 945+036
0.1 4172058 4092007 097006
03 =031 <1 ND
05 53=012  ND ND

0 5674012 897006 9.090.58
0.1 5281001 499=001 387=0.10
03 527001 4762002 208001
05 52804 ND ND

Aeromonas sobria CDF3’

Staphylococcus aureus CDF2'

ND : Not detected
! : Mean == standard deviation
™ ¢ Incubation temperature 37°C, 30°C, 37C
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Table 6. Effect of Oolong tea extract concentration on the
growth of E. coli O157:H7 CDF1, A. sobria CDF3 and S.
aureus CDF2 in minced meat at 20C.

(log No. cfu/mL)
Cone.colong Incubation Time  (hrs)
Pathogers o) 0 L %

0 5504001 5512003 624+0.08
Escherichia coli O157:H7 CDF1 03 4451023 5741003 6631003
05 4881047 4461017 4071008

0 2611001 4415012 4251001
Aeromonas sobria CDF3 03 2931001 4412005 4001001
05 2391023 1201004 1041001

0 405025 5352014 5541001
Staphylococcus aureus CDF2 03 4101002 3811001 3.73+001
0.5 405018 2651012 257014

' Mean * standard deviation
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