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Class I. The microorganisms killed by con-
ventional pasteurization e.g. the
high-temperature-short-time(HTST)
process with typical time-temperature
combinations around 71-72°C and 15 to 30
s. This treatment eliminates most vegeta-
tive cells of bacteria like Staphylococcus
aureus, hemolytic streptococci, the
gram-negative enteric bacteria
(Escherichia coli, Salmonella
species), Pseudomonas species, Brucella
abortus, Mycobacterium tuberculosts, and
all yeasts and moulds.

Class II. The microorganisms resistant to

HTST treatment but sensitive to UHT
treatment e.g. a time-temperature combi-
nation of 1 to 4 s at 135 to 150C.
The HTST treatment is tolerated by
some thermoduric vegetative bacteria
like enterococci, some micrococci, mi-
crobacteria, thermophilic
lactobacilli(Lactobacillus  bulgaricus, L.
lactis), Streptococcus thermophilus. In
addition, the thermoduric spore cells of
aerobic and anaerobic endospore-form-
ing bacilli(Bacillus and Clostridium
species) survive HTST treatment. Dor-
mant spores may even be activated by
this treatment to germinate and produce
heat-sensitive vegetative cells.

Class llI. Microorganisms resistant to UHT
treatment.

Especially spores of the obligate thermo-
philic soil bacterium Bacillus stearother-
mophilus are known to withstand
UHT-treatment of milk. But also some
spores of mesophilic bacilli and clostridia
may survive UHT treatment, if the milk

is heavily contaminated.
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Fig. 1. Quality of raw milk based on total viable count
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Table 1. Heat resistance of proteases and lipases from
psy chrotrophic bacteria.

Microorganism D z Incomplt?te
(°C) (min) (°C) inactivation
Proteases
Pseudomonas 150°C, 24 s
P. fluorescens 120 4 20
Pseudomonas 149 15 32,5
Pseudomonas 150 1.7 32
Pseudomonas 149 0.4
Pseudomonas 150 0.5 325
P. fluorescens 130 11 345
P. fluorescens 132°C, 7 min
P. fluorescens 150 27 28
P. fluorescens 140°C, 0.05 min
B. cereus 150 0.016
Lipases

P fluorescens 130 16

Pseudomonas 150 1.7 25
Pseudomonas 160 125 37
Micrococcus 160 1 63

T: temperature

D: decimal reduction time (time necessary to destroy
90% of the enzyme activity, given by the authors or
calculated by assuming a logarithmic order of inac-
tivation).

z: temperatu-e coefficient (temperature increase in deg-
rees Celsius resulting in a decrease of D by a factor of
ten).
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Fig. 3. Heating temperature as a function of time in the
sterilization and pasteurization of milk. tg=
holding time (8).
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The purpose of the ultra-high temperat-
ure(UHT) treatment of milk is to produce a
sterilized milk which must:

1) keep without deterioration i.e. remain
stable and of good commercial value for a
sufficient period to satisfy commercial require-
ments.

2) be free of microorganisms and toxins
harmful to the health of consumers, and

3) be free of any microorganisms liable to
proliferate during storage.

On this basis, the term “sterilized milk”
means that the final product has not to be
absolutely sterile. It may contain living micro-
organisms that are inhibited under the prevail-
ing storage conditions. It has therefore been
denominated a sterile milk in a commercial
sense.

To achieve the listed goals, it is necessary to
define the microbiological quality of the raw
milk to be used for the UHT treatment and the
physical conditions of the UHT process which
must be compatible with the microbiological
status of the raw milk as well as with the
desired organoleptic and keeping qualities of
the produced UHT milk. In addition, aseptic
packaping of the product and a proper mi-
crobiological control of the whole process are
of equal importance.
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Table 3. Sales of liquid milk by type of treatment in EEC.
Type of Milk
Country Year Pasteurized Sterilized UHT Total
’000tonnes (%) "000tonnes (%) ’000tonnes (%) '000tonnes
Germany 1977 1783 (61) 58 (2) 1094 (37) 2935
1986 1795 (51) 27 (1) 1714 (48) 3536
France 1977 1607 (53) 573 (19) 795 (26) 3014
1986 929 (23) 379 (9) 2685 (67) 4000
Italy 1976 1426 (56) 837 (33) 204 (8) 2525
1984 1315 (47) 435 (16) ) 985 (35) 2790
Netherlands 1976 805 (78) 233 (22) 1038
1986 813 (85) 145 (15) 958
Belgium 1977 49 (7) 550 (81) 80 (12) 679
1986 324) 480 (62) 266 (34) 778
Luxembourg 1976 22 (96) 1(4) 23
1986 25 (81) 2 (6) 4(13) 31
United Kingdom 1974175 6269 (92) 515 (7) 37 (1) 6821
1986/87 4604 (93) 267 (5) 59 (1) 4930
Irish Republic 1975 373 (100) - - 373
1986 523 (100) - - 523
Denmark 1976 523 (100) - - 523
1986 536 (100) - - 536
Greece 1980 200 (91) - 20 (9) 220

(EEC Dairy Facts and Figures 1987)

The Korean Journal of Food Hygiene, Vol. 4, No. 1



74 K.H. Kang

ULTRA-HIGH TEMPERATURE (UHT) SIERILIZATION

a indirect process
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b Direct heating process ;

r i i . Evaporational - "
Heating Heating to Holding for a cooling Homogeni- Final
to 80°C 140~ 150°C very short to 80°C zation cooling

Steam time, 1-4 sec Condenser &
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Fig. 4. Classes of UHT sterilizing process (9).
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o}, wWEFE G o] Agolr] NegativeZ el
At

of Algiubiie goto 47 HEY 4 Yve H

7 5} 1ot E@AEel ohr] WE
o) el g

e

7213 Lowry®
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ot

Fig. 5. 4% @*2| £72 Turbidity test

1988, 5 11 ¥4, F:1988. 6. 29 B4,
22 UYL of AAoz o 4
odlv AFAFY HP4o| Folalc
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Table 4. Influence of heat-treatment of milk on the vitamin composition. Typical values representing the vitamin con-
tent and the percentage losses on heating.

Pasteurized In-bottle sterilized UHT sterilized
Vitamin Raw Milk HTST Holder 155° 30 min 100° 15 min Direct or indirect
Vitamin 100g after UHT processes
pre-treatment
Thiamin 45ug <10 <10 30 20 10
Riboflavin 18048 ns ns ns ns ns
Nicotinic acid 80 ug ns ns ns ns ns
Vitamin Bs 40uR <10 <10 20 15 10
Vitamin Bj2 0.3ug <10 <10 <90 <60 10
Pantothenic acid 350u 8 ns ns ns ns ns
Biotin 2.0mg ns ns ns ns ns
Folic acid 5.0ug <10 <10 50 <30 15
Vitamin C 2.0g 20 20 90 60 25
Vitamin A 30ug ns ns ns ns ns
Vitamin D 22ng ns ns ns ns ns
Vitamin E 86ug ns ns ns ns ns
R-carotene 17pug ns ns ns ns ns
ns-no significant loss
Table 5. Availability of lysine. Table 6. The whey protein nitrogen(WPN) in consump-
heat treatment mean losses(%) tlog milk (g 100 g).
of available lysine haat treatment meanvalue min. max.
pasteurization n= 6) 1,8 raw (n = 26) 95,5 71,2 1108
UHT, direct n= 7 38 pasteurization (n = 8) 80,8 70,8 93,1
UHT, indirect (n=13) 57 UHT, direct n=11) 38,8 31,6 477
in polyethylene h= 9 89 UHT, indirect (n =15) 27,6 22,1 357
sterilization inpolyethylene (=12) 205 160 229
in glass m=7 11,3 sterilization
sterilization in glass m=9 219 159 255
n =number of samples analyzed sterilization

n =number of samples analyzed

Table 7. Chemical changes in heat treated milk.

Whey protein nitrogen Turbidity Lysine loss Lactulose
(mg/100 g mean) (%) (mg/m))
Raw 95.5
Pasteurized 80.8 771 0.7-2.0 0.1
UHT direct 38.8 181 0-4.3 0.3
UHT indirect 27.6 14.2 1.7-6.5
Sterilized 21.9 0.8 3.3-13 2.9

(glass)
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Fig. 6. UNT S {2432 HEHsl,

UHT %52 ¥&F9 %o by Axst
27 wstgoks A4S o a#eAd 4+ gl
o}2®),

o] oAl B wle} Fre] 2lufle]l Alg 2
A7kzlat #l5 100% UHT $F3gols £33
L ofell thdk ofok4iuty], flavor F4|, BE2Fe
FAuslo} oA EATA ol g HES A
3 A7sA] gstthe AL u)$ kel Ao
o}

¥o2 UHT 72 Azo 33 H7iz2 A
Algtell dsted, Dunkley and Stevenson(1987)
o AR Lt oAt e, el A
735_5101‘# & FAEe,

1) S|l g 4

UHT =H&lo] 23 cooked flavor, UHT-
milk flavor(heated flavor), stale flavor, 9
AgA Faoll 23l bitter and rancid flavor,
A2z 73 flavor 4ol AE A,

2) physical defects®] w7l &3} =4

gelation -=4l, sediment 34, proteaseol} ¢l
& gelst, #utge], ZA=slel Maillard 8RS
2 AAE,

3) UHT 7F-AHelapge] A

TEZxAY T4, @MY FLA4, Clos-

-

tridium botulinum®] AFEA| e} A=A, W
A | Ege 48843

TR87\e A, TR P, S5
2, 2R A4, ARAREF de AAE

AEY FEZIZ N AT dlEsis e, £
aole] Astet AfE s}, aAFae H,0,0 A
% (H, 0,2 Aet €710 5545 A0S o 0.
5ppm °]s}¥ 7)),

ol=2l $f-= PMO*s}t 21CFR113 59 =
of A& 9o, ol A4F ulfzll Azw
THy HEol 7l dlfol ¢ozE HACCP
(The Hazard Analysis Critical Control
Point) System$ |59 BE AFo] HLdE
Aol Frtx Food and Nutrition Board
Subcommittee*® = FH sl Uk,

6. 772 UHT 79 dUAd

gFoll e Al dodAdde]l A 2aowet
o, gxolMe AfRel UHT $R9 <4
< dla AR Y8 we At s#¥E%

£

diolME FEHet EFv A7 4 x4
et 5 AHAMA "ol AYE sl
80°C 5% olA 7t e 75 #Hal He ARE o
al ol wlslel 4ol xhEH S, 60C, 80T,
100°C, 120, 140ColAl 30%4 7td3t 7 9o
60Col A= B3] Aol AR =l FAHs}
Al AFFHE 1o}, 80°C olAle dAz ¢
froll e el &= om, 1 A5 A
=7t 2545 o Asiadoh,

Mattick and Golding (1931)% A % % o
100C 30% °éx1?46¥ 'r*rr(F) a=lm zshAde|
24417} a5 100C 30 dAz2lE) &,
thA] 2] EpAl o 24A17P A& 2 (K)& Ratell#]
Hal Az, H-f-5 ol Folid: 179te]e A
75 @obd 1ulelr) Ha, 167l A&
o AFF7te F3n GAH (F) 75 4 7o

M f“l
]
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XV.

XIII.

The small rat (buck XV.) fed on sterilised milk was 133 days old and the larger one (buck XIIL.) fed on raw milk
was 137 days old when photographed. Their weights were respectively 74 and 268 g.

A 100teie] A71E FobA 3ukElst F3 Tele
7} AZ&sidedl, AR (K) SFolde A
7 2ebeinkg Bk 25 AEsiged, AFF
ke AR HolA 2ok /1000 AR sk
;},30).

A9 ARAL 99~100C 30¥7F G237 FF+
£ 133¢ 49l Rat 74g¥ A5 13797 <l
Rat 268g2| a}o]& MoiFEa 9},

aglz, 7 ojvj2 e #we 367tz] Raty: 3T
°. 2 %o, Raw, Past(63C 30%), Ster
(100°C 30%)9] 3%5F %5 74 8Y+FH 114 3
U7tz =7, RawolAte Hze F574 488
gol 1538gS %, Past: 480gollM 1412g0 %,
Ster: 48604l 763ge 2 7tz} FrlEled Fig. 7
% e FATAE BAFT QP

1500 RAW
PAST.

1250
RAW
PASI.

1000 1000
SIER.

150 SR, 750

500

Y AUG. SEPT. OCT. JULY  AUG. SEFT. OCT.

Fig. 7, Total weights of bucks(left) and does (right) in
each group.

Mattick and Golding (1936)-2 Rat (33 )ell
ASE Adggw SHUAR Astn, AR
ol A2 gAldi7A], HEa-E el FFHE 1A
L ARE Hedle duiEls A ¥%
I, AERE Hese 1mie], 9 Hed e
6utel7t Eolo, Aol AFRE He HFAEo]
He HEro Y AFF7E 34
AR-E He 3FHEo] AFHE ML o 3
Aol e MFF7H7F wokeh, e 1A 2
Aol A zbol7} gigich, A5 =2 dFE
& 2, 3AIchol] wjejedo] wi] i (RFoll A= whz] 7]
o¥3tar) o212 vlelnl B Aol 23t Aolct,
8HY Fot BERE W FHoNA AFE v
< W T2 AFFHE 2w
EAolMe Afet AFTE HE Aol & o]
7k gigich, Hdtel 7o) hemoglobing] ekl
UM Afro} At Alelol bolsb gigich, A
& AR5 63C 307 7Hd A sk,
Frank (1932) 52 A#-5 & ote| &3 dAz
S5 L olo|Ezlel HFAFH BT A
apol7t glglon Af-5 F=2 Bol| HL ofo]Eol
Al dzsgle}, £, ANAY, Ao} Hlo]
o Bo] wAEl A W s}t
Anderson (1940) %2 A5 =l 719 AA34
HALe o) F9tor} evaporated milkE 7%
RE ofd7lwol] g Fgol, Ad, #l, Sl
£3o] glglen, oluf wlelWIEE Hrleid s
sled] &oAolel slgct  evaporated milk®
wo|c}r} raw milkZ vlte] Hold AFFst

N

7
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F2 3kl wobAlth, At evaporated milk
o} Aol F7HA Q] e BEIACH,

Deeth(1983)o ¢l 3} = milk fat globle
membrane MFGM)ol| ZA§t=le 21+ Xanthine
oxidasex TAAMe] Aol o3td YE3HH 7%
Aol 3,58 FtElm ol el F4-71 FA 5o
o|7le] plasmalogens 3}33led Atheroscler-
otic heart disease®| waoll ¥dle] Hroj= 7H4d
< FANAH ol Wi FAE =Fo] H
2 e,

Groot and Engel (1956)-2 RatollAdl #£4%, #
A, BETE AAAHAZ A3, maledt
femaleol oA =F TFEAH clgjazitiel
42007 FAEE A 0,409, A% 0,373,
D 0,368 o2 dxels} JPg5E oo
49 EAo] Adge A& sUFsln U}, o
T dAL sz AYolME e Ao vy}
Shehe?,

Fotal 36utelolAl 3FEt FAHYE Af, AL
AHER(63C 30%), UHT $+#(135C 1~32)%
2ol A, W89} HLAFEE wao] o] UHT

o o 2

5 M Aok Falgke] FoslA A el

Wk Z21-¢ Shillam 5 (1960)& 2 w3}t
259 WAL kg AL Fobd ol
A Helxlerke Add A8 39 RatgA 109

o Agdt 7+ 30F 70l YA At 224

T Abololl Afol zte]7} Gigia, A 657k

U FARE 490 Aj=tEE Zlo] 109 Azbgk
ZABch Hgkon], 49l A2 Adfol ol
Rat:Bo] Afois Brh ity Elvehjem

”
”
L}
"
L1}
”"
»
L}
Ll

Live weight (Ib)

n
n
n
”
"

3 1 7 TP T rrrriaroTr

| SN BT NN T N T S NN S SN NN NN N N B N A N )
102 3 04 85 8 7 8 9 1001118y 0
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Fig. 8. Growth rate of calves given raw, pasteurized or
U.H.T.-treated milk, 0, raw milk; ®, pasteuriz-
ed milk; &, U.H.T.-treated milk.

and Hart(1934)7} 223} ek,

Gram and Natvig(1956)3 Blackwood %
(1936) = Aot A-2AFFY godrloll= abolzh
stk AE Frotel R 2e|ln Hofx|E 7t
2jaL A¥sled §FsHAct,

Bartlett 5 (1940)-2 Aldol wat $-fo] 4ok
7} A&S g 731}, summer milk”} rawelE
Pasteurized milke]< winter milk®c} Ratel
A £& A7} QA U0 13} o,

o] 27E 759 1YE AW FAH
2 3419 7ot} (Fig.9).

Sieber 5(1980)-2 Ratoldl Raw, Pasteur-
ized, UHT® 3%F 15 =HeolwA 94z
o FAFE AR A, £8701 Mg %1,
2 t}ge| Pasteurized milkg.e®, UHT %%
7} b Esladcha sigdch, o] & AlEAlzel
gloj 4l Diet kgw Cellulose powder 40g,

Table 8. Mean figures for weight gain and food consumption of male and female rats fed mineralized raw, pasteurized

and sterilized milk during 42 days.

Weight (g.) Increase Milk Solid* g. gain per

per day intake intake g. solid

Milk Sex Initial Final Increase ®) {ml.) ®) intake
Raw Male 389 157.2 118.3 2.82 2492 289 0.409
Pasteurized Male 39.2 154.2 115.0 2.74 2651 308 0.373
Sterilized Male 38.7 158.0 119.3 2.84 2814 324 0.368
Raw Female 35.0 121.3 86.3 2.05 2011 233 0.370
Pasteurized Female 34.7 123.8 89.1 2.12 2358 274 0.325
Sterilized Female 349 120.3 854 2.03 2377 273 0.313

* Total solids in raw and pasteurized milk 11.6% in sterilized milk 11.5%.
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1 I i
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Fig. 9. Average growth curves(ll & each) of rats
receiving ad lib. the experimental milks with ad-
ded sugar and supplemented with minerals.
©00090 Raw summer milk. ~------- Pasteurized
summer milk. ¢o-e-* Raw ‘“‘winter” milk.

Pasteurized ‘‘winter”’ milk.

Saccharose 100g, S7247z=
Al 11g, wlElEl A 20g ol ’&?ﬁﬁ =

660g ] Lﬂ El-n_}
A7kste] 1,

Wachstum der F;-und Fg-Generation

500 4 L]

F; Fo .’

200

1004 f‘ ?

Durchschnitt, Korpergewichting

® @ ® Diitgruppe Roh
o o = Diitgruppe Past
* Diitgruppe UHT

100 4

/

LS ety llll1.Inlllll)ll“lll’lllllill

Lebensalter in Wochen  (+] 3,8)

Fig. 10. Sprague-Dawley/SIV 502| AMiciy St
Hlmll]'

T,

7 %(1988)2 =9 255 7FA1 Ratol 4
ol wA= ddE AYdsr] Asted Rat(M)
50~5928 30=}z]% 6722 uro| Control,
Raw, LTLT, Autoclave, #itf] A 75,
t UHT 75149 33 5 mi¥ F02 AF5
A3t & Bulk tank® 9-fol4 Raw,
63C 3049 LTLT, 115C 20%-¢ Autoclave
-5 o ubEo] Aol ARgatglr}e,

o] Aglol AR 479 F8 ALFEE

%

000ge] =155 Z3stgch, of7jel Aoksd wiepwl Table 9% o a2 Ay 28t
4], vldjgels, 22]3 Raw, Past, UHTS Babcock®, @& Teles 59 uhid4® 47L&
v[elul A, E, B,, B,, Yz A4S BF3g SPCHo g &A3ldrt,

Table 9. 2HE ¥ 2R FRME 3 Rato HF AT

T¥% | A% | AW% | F9% | Ads ml | 797 RatZ:A e (g)

S 6.2

A& 88.6 3.10 3.1 4.13 | 10*~10° 9.5

LTLT (63C 30%)+ 88.2 314 3.1 4.13 12.0
atEFH(115C 20%) | 88.7 3.12 3.1 4.08 11.5

A AR (63T 30%) 87.9 3.38 3.2 4.10 | 10' ~10? 16.4

UHT A4 88.2 3.13 3.2 3.97 |10'~10° 13.5
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$2le o] A¥E #stel Basal Dietd Crude
proteing 10% <F2 231 Corn starch 53,
05%, Glucose 15,16%, Sucrose 7.58%, Iso-
lated soy protein 11.21%, Corn oil 5%,
Cellulose 2%, Mineral-mix 5%, Vitamin-
mix 1%5 E3ste] AHE519

&7 Basal Dietv AHFAI#H 47194 5852
7% Rat dvl2ldd 5miyY k5ol Ay 775
oAk A, 79Fols FA dolM i AL
A7 16.4g0 24 AH 29kn 2 ohSo] i
B UHT 724 13.5g, Azt Ag Al
Az=8 LTLTE4 12, 0g, ul=isl= Autoclave
-2 11.5g, A7 AR24 9,58 &
#eEs 2ok, Control& 742 717k 6, 2g9)
FH =S Ve

ofj=e] A7zt AFrt A o T A
S vebilet vlishd £ AgelE shg o
2 AAE Bold 1o A
Toll Y3k dgke] opdrl 2o}

of AgdellA A1F A-2itFot AL FA e}
Aol whgted, o] fo} UHT A%, A+,
LTLT, st 7ol Af =ba7p Bl
ohE A Zolr] wiel Azlgle] edgelein

2 e o HArAlRe UfEAol

N
A o

& $HARRT o Fsasls] dol ohdrt
seleh, Yow 2~37Fe AoE wolol of A
3 Ae o 4 948 A ek

o

ol eHaE adxezle] of 3k slelalr] YA
< [ —% Bulk tankell 4 Raw, LTLT,
HTST, UHT, Autoclave 52| dxje]g s}of
Aol ARgslodol sz Holxlal $2] A
+ UHT A|4o] glolA Az & 4 gigln, 2
7] e A AFAES AREE 4 ol 9igl
o, olelgk FAAE FEe] el ohukn)
71534l Zholl FFolt7F sl o] FoAof )

S el
& Holvl, FAEA 3 oA olEl Az
E 2ol $3 AFslol ¢ FASolzbn ArtH
2
o] A%

Table 10. Biochemical characteristics of the genus Lis-

teria
Characteristic Reaction
Motility (at 20-25C) +
Oxygen requirement facultative
Growth at 35°C +
Catalase activity +
Hydrogen sulphide production -~
Acid from glucose +
Methyl red reaction +
Voges-Proskauer reaction -~
Indole production -
Citrate utilisation -
Urease activity -
Al BA|, AFLGOR QI el Aot
A, e frEoE ol AdEEe Az
B ol S4ddog siAslolol qrt, oled
FARE T2l ofez gool W o
Walel A7 Sgsiolor @ Holgh,
oldbel fofdyA ZAns FygHos ¥y 4
T (pasteurized milk)7t UHT $-§¥chs ok

Toprpe weldt BEez sukehA =y e o

4 e,
1. Listeriap 2} 72| M

2 Zol mlF 3 f 8o 4 & Listeria
monocytogenes®! AF2cdow ofy 2alo] =

Table 11. ¥F2| L. monocytogenes strain Scott
A2| D-value(19)

D-Value Coefficient
(sec) Range (sec) ..
of variation (%)
52.2 1683.7 1612.9—1754.4 5.9
57.8 28396 269.5—309.6 9.8
63.3 19.9 13.4—28. 4 30.3
66.1 7.3 6.2—10.1 245
68.9 3.0 21—-4.2 27.6
71.7 0.9 08—1.1 14.2
74.4 0.7 0.5—0.9 30.7

*Z-value =6.3°C
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Table 12. Summary of Listeria spp. isolations with each procedure in each season

Procedure no.

Season " | 2 3 4 5 6 7 8 9 QOrganism

Winter | - - + - - - - - - L. welshimeri
Total ! 0 0

. welshimeri

. monocytogenes
. innocua

. monocytogenes
. innocua

. innocua

. innocua
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1
1
|
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O o = mm o e -
&+ 400
o+ I+ ++
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N R
& ++ 111 ++ ©
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R '
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!

!

t
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o
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I+ + + |
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1
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t
I+ 1 + |

|
|
I
I+ +

e S e N e
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+

- t
w o+ + | |
= 4+ 4+ + 1
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& +
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0 + [ 4+ 1 + 1
|
|
Rl Nl Nl a nl nE

Total 20
lall

. innocua

. innocua

. innocua

. innocua

. innocua

. innocua

. innocua

. welshimeri
. innocua

. innocua

. innocua

. innocua

. innocua

. monocytogenes
. innocua

i
!
'
|

+

i
I
|

i

+

+
|

|
|
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|
1
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l t
FE b+ 10 ++ 1+ +
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[ 4
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Total

ob#] Qich, o] ¥ 19110 Bz e Hax o] 2} 43EA 54L& Table 102} =z, A
¥, guinea pig, %, &, A, =, ¥, A4, $2x59 WoE 1~45Cela 4ColME Aatc),
AN, AHelME FEj=E, ddelde Eed 4CAA FFAHA) 7R 354]7E, 13.5CollA+ 4.
Ho| glot o2 A|F3| HAEE oo} & FA|o| 5~6217F, 21ColAE 2417k, 35ColAE 41%]
o}, ghe B3t gl
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Table 13. Characteristics of Listeria monocytogenes and morphologically similar microorganisms (16)

Characteristic

Morphologic Motility Catalase Salicin Trehalsose
Organism features (at 22°C) Hemolysis production fermentation fermentation
L. monocytogenes  Coccoid, rods + B + + +
Erysipelothrix

rhusiopathiae Slender rods - a - - -

Lactobacillus Rods - a - +1- +1-
Corynebacterium Rods - +/- +/= - +/-
Kurthia Pleomorphic,

filamentous + - + - -
Styeptococous Cocci - +/- - + +1-
Table 14. Documented outbreaks of listeriosis as- oozt

sociated with food in North America (16)

Location, No. of cases

year Food (and deaths)

Boston, 1979 Lettuce, celery 23 (5
tomatoes

Nova Scotia, 1981  Coleslaw 41 ( 18)

Massachusetts, 1983 Pasteurized milk 49 ( 14)

California, 1985 Mexican-style 314 (105)

soft cheese

o] & 49 it oEs duiAd gl A
oA izl Huked, sdFol & Al A
yuted, Awed, wxdd, A4, ofzle]
AAlapepo Zo] FAE doFickn Fhrf,

o] & wulF, Fhiche, of=, FAHLAsl]]
oA ol A& glth 1983 =Y
Massachusettsoll 4+ 499 ¢] listeriosis $HA}7}
WAl 149o] AlEpatdn AstzAbAR, A
T AASF mE 2% AW S5 AHG A
of 7l -Fof AFAEZL 77, 2CAlA
1827 Aeld Aoz AFFAH At 23
293¢ gind Aoz whazichsn =m, 1985
1955 6¥71x Californiaoll A% 869 lister-
iosis7t WAYBled 29740] Abuglomiie olof ofdk
odgzAl 73, Mexican-style fresh cheese’}
F2lalolelm, phosphatase A&7z, AFHE:
o] %A AEFo| 235U E Hog FA= )

19864 3ol dv #Ud Aol=2E i 364
9] oigle]l L. monocytogenesoll 23§ xjmieiS

Listeria®] WAl s 1985 Fleming
Z1M0] ulalEAl2e] AFEEAL7 0] utllgl g
HeAHr = stdA e st o] Algel ulAle dFE
zA48He A7) gel 3=,

Obiger (1976)= Listeria monocytogenes®]
2 E straine] €99 HTST AF=x=724d
71~74C 3024 25 AlEsiickn Haugle
w}20 Bradshaw 5 (1985)% pH5~9 H$ulol
A AR o %3 L, monocytogenes®
D-valuert 71.7ColA 0, 92FGchn 1o,
105/mie| 5208 o] Fo| foll EAsirizt=
AeAgHeodM AEE 4 ¢le olztn AR
Ak,

22y}, Bearns and Girard(1958)& =bek ol
#9] 2] AF47F 5x104/ml o] AL A, 61,
7C 3589 Ao A2 4£5 e Aol
2kt dheim?, Stajner 5(1979)2 o] ¥ 5X
108/mi 353 S+t HTST Agxzizcd o
T T4C 422718 AgAEdx AEse &
ERE 5 Aok 32,

o] 9l z7| QAFelMe HIATAM HEF
7FsAde] dvka ®mEl Zle] waten, 2ol
FDA%IA A#3 Aol MEe 2 5571 b 3
et Atz 4A AFEErE e
2 ek,

ol £ Ryser 5 (1985)-& Cottage Xjo]=2]
AzF 57,2C 30&7tel dAe]el Listeria
monocytogenes 7} A £33l hn 3¢ o,

The Korean Journal of Food Hygiene, Vol. 4, No. 1



84 K.M. Kang

Doyle 5-(1985)2 2|82 A2%F inlet 2%
165+2C % outlet 5 67+2Ce =72z ¥
FHe|Aof o] qto] &AL st
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