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survival of £, monncvtogencs during steings and ripening of dairy products. Symbols: ®, acid-adapted L. monrocyfogenes L.07?8; C, nonadapted L.
sgenes LO28; 03, nonadapted ATM36. The dairy products tested were natural yogurt (pH 2.9) (A}, cottage cheese (pH 4.71) (B). whote-fat cheddar cheese (pH
), and low-fat cheddar ebeese {pH 5.25) {I3}. Errov bars represend the standard deviation for duplicate (A} or triplicate (C and D) experiments.
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FIG. 3. Survival of L monocytogenes in orange juice (pH 3.76) (A) and satad
dressing {pH 3.0) (B). Symbols: ®, acid-adapted L. mrorocytogenes LO28; O,
nonadapied L. monocytogenes LO28; [, nonadapted ATMS6. Error bars repre-
sent the standard deviation for duplicate experiments.
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FIG. 4. Survival of L. monocytogenes during active milk fermentation by 5. thennaplilus. Symbols: @, acid-adapted L. monocytogenes 1LO28; O, nonadaptcd L.
monoeytogenes LO28; O, nonadapted ATMS6. L. monocytogenes cultures were added at pH 4.8 {A) or pH 5.5 (B). Error bars indicate the standard deviation for
duplicate experiments. Datum points with no visible error bars indicate deviations smaller than the symbol.
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1. Xk E S
WMAMA .
Salmonella

Acid Adaptation Promotes Survival of Salmonella spp. in Cheese

EH:

GREGORY J. LEYER and ERIC A. JOHNSON

High

APPLIED and ENVIRONMENTAL MICROBIOLOGY, June 1992, p.2075-2080

B

Salmonella typhimurium X 1 X225 2 {XOMWMOF., pHS5. 8 THRERIZELEND
TR EVERITES L, BIES LEHRITAE S AR FEET AR et
BE. HEBR/R X DAMEEIC L ARSI s 28T, AR TOLED, B

HHIZ 0. 1%DOEAY  EF MY T LAREMTIILICLY, MROERSEXL, O
00 L7, ABEAEICLS I /L7 OREEEF. BEME L7 Salmonella typhimurium #

BTEEIS L TV AR ORI A EFREE - BB T 52 LICE Y ML 6C
TRELTOBF o F—RRAL A, Ty Y7 L Z7F—ZAPT2r AULSL OREFEN

EH o, ZoBESE. BThECBE%EDH S Salmonella enteritidis, Salmonella

choleraesuis subsp. Choleraesuis serotype heidelberg, Salmonella choleraesuis subsp.

Choleraesuis serotype javiana # S H AT X ZECHD LN, ZThODHBBEIZ LY,

B EICARBEAESCH IV OB L LRGP THALERSIENEEEL DD

BEERAGHEETHI WO EBNIEFERS,

2. 5k

5 1= ¥ ¥E 4 : Salmonella typhimuriuml.T2 . S.enteritidis E40 . Salmonella choleraesuis
subsp.choleraesuis serotype heidelberg SHL 39902, Salmonella choleraesuis subsp.choleraesuis
serotype javiana

AFFE 0. 1 %EAE VBT NI DAMMY S =AY BEXER (TP A)

Rt EREHL (0. 4% a— A LB, © A+ AEEAREREHIN)

MEBE (600nm)

-ERE IS B ERR © Salmonella typhimuriumL T2, 0. 4 %7 /b— 23— X Him/NERH,
37CFHEBEEH, 0. 1OBEICR-/FpHS5. 8 (LONHE) . 0. 25~
0. 30DEEE CHEFREOCOM. 2 bo— @B Lay, . Zhooiid
0. 1MUY VB y 77— (pHT7. 0) THHFE100u 1 Dy 77y —Z8R,
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s WAWLEH#RE~OEGE (S.typhimurium)

5X107/m]l OEZEFHBRIIHEML, 2 5CHERE.
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FIG. 1. Survival of acid-adapted (O) and nonadapted (®) S. typhimurium cells after exposure to organic acids. Cells were exposed to E
buffer acidified to pH 3.85 and containing 125 mM lactic acid (A), 125 mM propionic acid (B), or 125 mM acetic acid {C}.

6 047tk. BEEIRAERIZT1 07~ 1 038/, —FHLBEE L1 028D,
« 43 BB+ @ S.typhimurium D4

FLERE X Str.salivaruis subsp. thermophilus X TF L.helveticus
BEEPpHME., 10RAR-7=L MBS, KOBH 104/ m 1 FN—X 2

1000
100 4
10
= 11
=
g
[7]
® 01
00t 7
D001
Q T T T T T 1
0 i 2 3 4 5 5

Time (hows)

FIG. 2. Survival of S. fyphimurium during active milk fermenta-
tion by S. salivarius subsp. thermophilus and L. helveticus. Sym-
bols: O, acid adapted; @, nonadapted. The pH at the time of the
addition of cells was 5.15 and further decreased to 4.55 and 4.27

after 3 and 5 h, respectively.

s gfi#g st —4—., BECHEPRLBE CHE~FE®LF, pHiZHx4. 55
4. 27
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FIG. 3. Survival of S. typhimurium i

Symbois: O, acid adapted; ®, nonadapted. The cheeses used were mozzarella (A and D

n cheeses during storage at 5°C under aerobic (A, B, and C) c;r anaerobic (D, E, and F) conditions.
}, cheddar (B and E}, and Swiss (C and F).
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FIG. 4. Acid adaptation and tolerance of various Salimonella spp. Cells were exposed to acidified E buffer containing 125 mM lactic acid
at pH 3.85. Symbols: O, acid adapted; ®, nonadapted. {A) 5. enteritidis E40. (B) 5. choleraesuts subsp. choleraesuis serotype heidelberg
SHL 39902. (C) S. choleraesuis subsp. choleraesuis serotype javiana.

S.enteritidis £40
6 0%, 4~5A—F—RABB I BEECHIIERL,
Salmonella choleraesuis subsp.choleraesuis serotype heidelberg SH 39902
6 03tk, 24— ¥ —ROBHICHABAGCHEHIERLE,
Salmonella choleraesuis subsp.choleraesuis serotype javiana

6 0%, 4~5A4—F—FRLBFICH~BECHTIERLE,
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1. XEE
WA
Pseudomonas fluorescens,Escherichia coli

RN 12

Activity of Goats’ MILK Lactoperoxidase System on Pseudomonas fluorescens and Escherichia

coli at Refrigeration Temperatures

E o

PALOMA ZAPICO,PILAR GAYA MANUEL NUNEZ and MARGARITA MEDINA
HY B

JOURNAL OF FOOD PROTECTION,58,No10, P1136—1138

i

LP I A7 50 Pseudomonas fluorescens {233~ 2§FE R (UERLH) 2R, EEMLPY
AT T T P. fluorescens 1X4°C24RFHITL. 69% %K. 8°C24FFfI C1. 8531 B L=, 3
BB CAFIICBIRT D, ZORTHEERL T Tho7Did4 C TSR M, 8CT3HMT
hoie,

E.coli Z4TIZRBWTIHHEME T, ZORE TIIZRERE TRV, 8CITEBWTELPY T A
RRUTHRZ 7 =— XU T L, LPUAT LT CHEES# S B Mlid= ba— A (LP2L)
I THRLEE R T LA,

2. Fik

IR B ER 4 - Pseudomonas fluorescens,Escherichia coli (INIA{RTFE ., ILFEA L0458
HFE (1E B )N 7Fay,7ax, 30°C240H]

-G (2E B) N ayA T a X 20°C 488

HIEEE. 10° ml(UFEH)

‘LP&. ILER100mliz25mMT A ¥ 7 o BF o L 1ml 25mMiRg kA A Lml
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3. R
4, 8C, LPYRTLEHE TAETOLFEILFD Pseudomonas fluorescens DI DHEE)

(F1)

TABLE 1. Log counts of P. flucrescens in comirel (C) and
activated LP-system (A} raw goats’ milk® during storage ar

4 and 8°C
4°C 82C

Days of incubation C A C A
0 4.15 4.15 4.15 4.15
1 470 2.46° 5.10 2.30%
2 5.86 238  6.68 2.50%
3 6.78 2,73 7.78 2.98?
4 7.29 2714 8.14 4.41*
5 7.86 2.68* 8.30 6.00*
6 8.28 4.58% 8.64 6.96*
7 8.30 5.29% 8.73 7308

@ Mean values from two experiments.

® Data significantly (P < 0.01) lower than the respective
value in control milk.

4, 8C, LPYATLHE, THETOWERLFD E.coli DB DS (T 2)

TABLE 2. Log counts of E coli in control (C) and
activated LP system (A) raw goats’ milk® during storage at

4 and 8°C
4°C - 8°C

Days of incubation C A C A
0 4.26 4.26 4.26 4.26
1 4.58 453 4.89 452
2 4.45 4.54 539  4p4b
3 453 4.52 622  524b
4 4.60 450 7.00  6.09%
5 459 = 4.46® 757 692°
6 452 4.37% 8.07 8.07
7 4.55 4.39% 8.16 8.27

“ Mean values from two experiments.

# Data significantly (P < 0.01) lower than the respective
value in control milk.
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Salmonella typhimurium, Listeria monocytogenes.

Pseudomnas fragi. Eschrichia coli O157:H7.
Pseudomonas fluorescens

yﬁkNOl‘l

Adherence to stainless steel by foodborne microorganisms during growth in model food systems
XE:

Scott K. Hood,Edmund A. Zottola

H8e:

International Journal of Food Microbiology 37(1997)145-153

ZEH:

Salmoneila typhimurium, Listeria monocytogenes, Eschrichia coli 0157:H7, Pseudomonas fragi
% L T Pseudomonas flucrescens DBEMEFNARTORETLZELT, AF VY LRAAF—L
EDALFT 4 N DERICOVTHE LA,

TAMERIZ, PTGV A 72X (TSB) , H#RL/AZTSB (dTSB) .

1 %IEALEMRFE (RSM) T LTHAHREK (DMJ) 2ERALE,

FEMAZIZ, acridine orang THE L, BT & EIRAZIT 2 AV CEIAIL -,
ETOHEMZENT, ATV VRARF—LRELIC, 1REZICHEERRIED i,
Lo L, FEEEIFE I BEAREOBME. DM J B® S, Typhimurium, TS B.

d TSB&DM]J D Ecoli 0157:H7, R SMH D Pfluorescens DA R S, & Mian
HFEICE LY, BRIC L > TR R - TE,
2. Fik

- FEEL PR : Salmonella typhimurium, Listeria monocytogenesV7 Bk (& BH) |
Eschrichia coli 0157:H7 (F D A) . Pseudomnas fragi ATCC4973.

Pseudomonas fluorescens (EF4#K)

<BIE#E : TSBT23C2 4/, 20

CNAFT A NABEERBOME : 304AF L VARTF 4 — K

s A FT 4 N DRE DK

TSBEM, FMNTSBHEHM (dTSB) | 1 %HEKHAEK (RSM) | FRAH
(DM ] . ABEE)

« RAFT 4 DD

TAMEM125m]l | ATV LVART LA —AR20RI10%,/ m] O@E+#EEL

23CTHERER, HREO. 1%_T b ATHER, 1 0m | OEEKICERE, &

ERERE. 77V DA Lo VERICRE L AR A, HAENE THE -
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Fig. 1. Growth of and biofilm formation during growth by Sailmenella ryphimurium at 23°C in TSB, dTSB, RSM and DMJ. 0, surface. TSB:
K. bulk fluid, TSB; O, surface, dTSB: @, bulk fAuid, dTSB; A, surface, RSM: A, bulk Auid, RSM: O, surface DMJ; #, bulk fluid. DMJ.

1% 1 ERMEDMIZRV TAT VL AREIC 105 /a2l F B LN LEIEIE—E. DM]
FR7 X 10%HE L, 728RR % 14— — 1, '
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. TSB. dTSB. RSM, DMJ$123°C® E. coli O157:H7 DI, /A4 74V LD FE— X 2
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Fig. 2. Growth of and biofilm formation during growih by Escherichia coli O15T:H7 at 23°C in TSB, dTSB, RSM and DMJ. T, surface,
TSB: M. bulk Ruid. TSB: ©, surface, dTSB: @, bulk fluid, dTSB: A, surface, RSM; A, bulk fiuid, RSM: O, surface DMIJ, ¢, bulk fluid,
DM].

1R 103 ~6 X 10% /em?ft & L7233, TSB. dTSBTIX728 & 14— — . DMJTiZ2
F—&—EAL . RSMTHHEMNT B,
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- TSB. dTSB. RSM®1, 23CT® L. monocytogenes DR, 4474 L LOFR~E]3

109 : 1010
108
107 ;| 0°
o4
106
(E, —_
B 5 8 ‘g‘
2 10 : 10 2
0 U
® { z
0 5
o 104 = o
b= L.
7 E
» o
1034 107
102
101 : . . 108
0.0 200 400 0.0 80.0

Time (hrs)

Fig. 3. Growth of ‘and-biofilm formation during growth by Listeria monucytogenes at 23°C in TSB, dTSB, and RSM. O3, surface, TSB; B
bultk Auid, TSB: O, surfuce. dTSB; @, bulk Huid, dTSB: A, surface, RSM: A bulk fluid, RSM.

~ g

1B 0fT & &1310%/ en2lA F TH-7/223(dTSB, RSM). TSBTHES X 103/ en* TH
o7, FRLABRIZE L7,
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- TSB, dTSB. RSM, DMJH23°CTD P. fragi D, /<A F 74N ADFHE— X4
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Fig. 4. Growth of and hiofiim formation during growth by Pseudomonas fragi at 23°C in TSB, dTSB, RSM and DM, [J, surface, TSB; .
bulk fluid. TSB: O, surface. dTSB: @, bulk fluid. dTSB: A, surface, RSM; A, bulk fluid, RSM; , surface DMJ; ¢, bulk fluid, DMJ.

S. typhimurium &3E{EL, DMJIL, 1B % OREL <N TSB, dTSBEVIEL, BEfE#EE T
WnL7zv, 2 18M ORSM RS T8 &3 D iehvoreds, 726 & Ice4 —& —EmL
7
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_Fig. 5. Growth of and biofilm formation during
bulk fluid, TSB; O, surface, dTSB: @, bulk fl
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10°

104

growth by Pseudomonas fluorescens at 23°C in TSB, dTSB
uid, dTSB; A, surface, RSM; A. buik fluid. RSM.
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Fig. 6. The highest observed level of biofilm formation during
growth at 23°C by 8. cvphinmuriam, E. coli O157:H7. L. monocvio-
genes, P fragi and P fluoresceny in TSB, dTSB, RSM, and DM,
L. meanocytogenes and P fluoresceny did not grow in DM, thus
resulis for these two organisms in this media are not given in this
figure, . TSB: B. dTSB; @B. RSM; B, DMI.

— 177 —



1. XEE
WAESA
Listeria monocytogenes

j[r%kNO].S

Antagonism Between Listeria monocytogenes and Lactococci During Fermentation of Products
from Ultrafiltered Skim Milk
EE:
FATHY E. EL-GAZZAR,HANS F. BOHNER,and ELMER H. MARTH
HiBg:
1992 J Dairy Sci 75:43-50
B
FHBLERE. RAMEMELY, L OMER (SEEAR2FRICEE RUER
HOREEFLFAELL, 5. 5X10%~1. 5X10° cfuml @ Listeria
monocytogenes California BRE AV 7##%., 4X107~2. 3 X 1 0°cfwml ®FiEME
PLESEA & —HIC#Ef L7/, L.monocytogenes (McBride Listeria agar) & H.BEHE (all
purpose Tween agar) DE¥ik, 30CTO, 6. 12, 24, 30, 3 6RHEEK
BiE U7, WLEEE R 3 34 T L.monocytegenes % A B ICHIHI £ 21X AfE L TV,
RIEN. RMABAER (3. 674 —F—) LBREAL (4. 214—%—) Xvb, &
BRTEBICKREPo7 (6. 7 74—F—) BRELICBITHREOCREL, RECH
LTV, £IERFEL2 O TIE2 < . L.monocytegenes ix, 3 6 FfRIZEST 5T,
R ORBHIET LTV
ZBEE L - REDBBRESD (4°C) . L. monocytogenes X, BESEL P Tik4 ~ 6 8.
BEILF T3~ 5HM, £ LTHEBET TR LAMAR L, AERE TR, £FOMM
ik, REto@EMmE VAT U THEEOERIIELA SRS,
2. Fik
-$51E ¥k 4 : Listeria monocytogenes California ¥k (A % 3 F— X458, MiFR 4 b)
ROV 7H (FRLE 0o iER1)
- 9,EE7E : Chr.Hansen. Lactococcus lactis ssp. Cremoris 4 DR S
 HEREME G ASEL. R, BRK (FrAE: 0. SERRRRE. 25C—R
HEHEZ4AAMBRYIEL)
CRiEEE: NSRRI A3, 35C, 2 4B, 2
CEERAANFY—:210m]l OFIAZ0. 1m1EHE, 35T, 248/, &
CRMRICH A 46% 3 5°C, 4 SRR~ EERAAILFr— L LTRF, (210
mlOREHZZOINANF¥—0. 1mi ZERET 5L L monocytogenes ix 5. 5 X
10%3~1. 8X10° /ml,
CEEEIINAX107T~2. 3X108%8/m] (210mlRABHTHERL g)
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3. &2

‘L. monocytogenes V 7+ HLBE. 2FRELh X1
3 0 CeRMED 2 BT & FBiK T L. monocytogenes 23%i4d> . IRASH Ti A
BY, 3 6FFHItRItT Y F2—/ (L. monocytogenes M&) & H# LFHBHE. 2{Ip

M. BAERLT6. 77. 3. 67,

4.

213 —F—EXRhHoT-,

-L. monocytogenes C A%+ AR, 2&@iEay . X2
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Figure 1. Antagonism between Listeria monocytogenes
strain V7 and Lactococcus lactis ssp. cremoris during
fermentation at 30°C of Tyndallized skim milk (A), Tyn-
dallized twofold retentate (B), and permeate (C) from UF
sikim milk LAB = Lactic acid bacteria.
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Figure 2. Antagonism between Listeria monocytogenes
strain California (CA) and Lactococcus lactis ssp. crem-
oris during fermentation at 30°C of Tyndallized skim milk
{(A), Tyndallized twofold retentate (B), and permeate (C)
from UF skim milk. LAB = Lactic acid bacteria.
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Figure 5. Antagonism between Listeria monocytogenes
strain V7 and Lactococcus lactis ssp. cremoris during
fermentation at 30°C of Tyndallized skim milk (A), Tyo-
dallized fivefoid retentate (B), and permeate (C) from UF
skim milk. LAB = Lactic acid bactetia.
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Figure 4. Antagonism between Listeria monocytogenes
strain California (CA} and Lactococcus lactis 'ssp. crem-
oris during fermentation at 30°C of Tyndallized skim milk
(A). Tyndallized fivefold retentate (B), and permeate (C)
from UF skim milk LAB = Lactic acid bacteria.
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