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Effects of Heat Treatment on the Nutritional Quality of Milk:
ll. Destruction of Microorganisms in Milk by Heat Treatment

Kwang-Hyun Kim, Dae Eun Park, and Sejong Oh’

Division of Animal Science, Chonnam National University, Gwangju, Korea

Abstract

The second article of ‘Effects of heat treatment on the nutritional quality of milk,” titled
‘Destruction of microorganisms in milk by heat treatment’ and authored by Dr. Seong Kwan
Cha, who worked at the Korea Food Research Institute, covers the heat-stable microorganisms
that exist in milk after pasteurization. The article focusses on the microbiological quality of
raw milk and market milk following heat treatment, and is divided into four sub-topics:
microbiological quality of raw milk, survey and measurement of microorganisms killed in raw
milk, effect on psychrophilic and mesophilic microorganisms, and effect of heat treatment
methods on thermoduric microorganisms. Bacillus spp. and Clostridium sSpp. are spore-
forming gram-positive organisms commonly found in soil, vegetables, grains, and raw and
pasteurized milk that can survive most food processing methods. Since spores cannot be
inactivated by LTLT (low temperature long time) or HTST (high temperature short time) milk
pasteurization methods, they are often responsible for food poisoning. However, UHT (ultra
high temperature) processing completely Kkills the spores in raw milk by heating it to
temperatures above 130°C for a few seconds, and thus, the UHT method is popularly used
for milk processing worldwide.
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“I am so glad”” one woman sald, *ta
have the place open again, so that I cam
get the sterilized milk for my baby. It

PURE MILK FOR THE POOR

FOUR B®RPGTS GEENED YESTER- year.” The woman was one of the pure

chasers, and she carried in her arms a
DAY BY NATHAN STRAUS. little pale-faced child. The children had
found out that the depot was to be opened
agaln, and many of them were on hand te
buy milk at a penny a glass.

Mr. Straus visited the East Tlird Street
depot yesterday afternoon, and was greatly,
pleased to find that the sales had been sa
large. The other stations did remarkably
well, considering the fact that they were
new In their nelghborhoods.

Mr. Straus sald to a reporter for The
New-York Times: “ The work has started
Four milkk depots were opened yesterday, gut well The success of the milic depot
each of which bore the sign: st Summer has I to extend the fz-
cnltles The only tmub!e is that the poor
v people do not yet ruuy understand the vaiua
NATHAN STRAUS, of the sterflized milk 29 a remedy for lru

. sickness o ren  ane as

MILK DEPOT. ventive. I have reduced the price or :’1
sterilized ‘milk to 5 cents a qu:
below the cost price. It i3 possible mu J:
ma; e the price still further. At
present, however, I am
this would be wisa’
Biresacobl, the specialist in diseases
of “children, is pr t Mr. Sl.ra.uss
| ing and selling milk. request, formulas for foods for childre

Extension of the Charity Begun Last
Junc—Sterilized Milk at Low Prices
to Save the Livea of Ghildren—Alll
Mech A by the 21
ries—Preparation of Formulas for
Food for Frail Children—Two More
Depots Soon to be Opened.

—o
The depots are at 317 East Ninth Street,
147 Eildriage Street, 22 Market Street. and
at the ple~ at the foot of East Third Street.
Each place has every convenlence for keep=

not convinced that

‘ These depots have been established by ;‘;’:—E {gnds oor .”eumﬁ-k?:) “bu [mlfxi}gnsl\,!r’
Mr. Straus for the sale of pure fresh and Straus's Imemlan to supply these foods at

| sterllized milk, and are extensions of tha :?jl!_!flgy Pl jases where they are re
charity begun by him last June at the foot enlarging the scope of this charlty ex-
of East Third Street. At the East Third penise has nOF hetn conaidered. M. Btiauea
Streat depot hundreds of poor familles in gl’qﬁlr lgguzéll:‘tmuen!o % Save the "5“‘1213 of just

ma; - e can. teen per-
the crowded tenement district of the east Sons will be required to look after the milie

side were enabled to get the cholcest fresh ‘depots. Two more depots are to be opened
and sterilized milk At cost prices during Dear Firtleth Street one on the east side,
the h s s Tant and one'on the west s

e heated Summer months last year. At present the Sterilized milk is prepared

The special object of the charity is ta
educate the poor people to understand the
value of sterilized milk as a food for their
bables, and to supply it at a reasonabla
rate. four depots are under

That the people of the east side had L.

general super-
Ktnkemi Mr. Straus's

learned to appreciate Mr. Straus’s charity oo mitk naT'hru ght  from  Delaware
was proved when the Third Street depot ounty, N. ¥. The prices fixed are: Steril-
was opened vesterday. All day long the e itk 5 Sees, 8 auart R TR
customers who patronized the place last sterliized, milic 1 put In‘botdles of difterent

Summer crowded the depot. v for

Fig. 1. New York Times published May 16, 1894.

g|2loNH Conynebacterium diptheriae) S3+ 722 HAX Al
of 7]Q1gk Aol et ol&gh AMS A ul=, Auet sollAf Azt
gk ARRlA o7t E7]E Sklth
181719 S0l QWHA 197} 1L 97 &B7F S71etl=dl, &
5] 7]7\}9} T2 55T 52 Hrp | AYAR|oA AR 5
o] HigZ 7Fs5HA SHitkFig. 2). 1 FAE Alad 2= cold-
chain systemE ol AHr9} ufxlE o] 83t 4 0] jEEo|
71 2ol A5H9 B FAoNA 2E 79 HiS2 2
2yl 7+ WY TR QRS Z/M7]y] ZHsld)
0j=9] &AL} 7H‘/P:} F2 ZAIEY A, FE WR3Ae] 4
& BAo] okt W Ax & -r*]‘ﬁ(uﬂﬂa)i Ue= W 5
ERAAZIE 7159 ALRE o]&st9lon, tiEE HiE 34 HoflA

S
>,
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FAE U}—Cﬂ éi oA Fofstgitt. L GAloll= 980l thek <
4lo ] A9 qielong Aa ARSAMT} - HiSAAo] wi-g- Fet
3 OME}, & AAISHA] 29| whizel Rl
ilﬂ‘/h 22t oddl 0431 B %o = P EAVE Rl
WA dAstA = Ao|Sie

Alato] WASE 7] o] \7Al = A, ARt 247 T
A=, Ao - 710l B 7Pt AlgFEo] At -2
+&ol7]ol= AAH R o2 oIl
Fig. 13} 204 g3t Nathan Strausthi= AF47R= v=9] Macy
sk 35 AAFEA, 7Pt ARFEo] él""q‘ﬂﬂ U2 REH
APk AE S0 IR 7EA0f 4319 F HRAE T
3, A RS 7}‘&?} AEEA FFHE Aol AAR 2
L91 oREo] 2. g Qlsto] AFgolel7] ol A2

SaolEks AR OE]- T UG A7 EE 2w A4H
o} oF 1109 A vl Wok 35 FAFL ARISAF AR oFd
o SR7H7IeE sk ] 5'5—'0] =S Aoz Ayt
2719 &f EAHY HHe= 3948 Alte] AARLH, o]
317 244 ololl= Al 7311] EAZ 7= R Al
9] AAo| ZHo] HEoiFtt. 4% 9 A AT
Mycobacterium bovis®} Mycobacterium tuberclosise= LTLT
(Low Temperature Long Time) A#7HO 2% AFEE7] W&o
LTLTE LAARE SF Ao R de] AREH] fith S
9] FAFREE £0]1, 7FEAREE BEAT]E o124 # S Quo-
value©] 2J3t A2 2 o}= HTST(High Temperature Short Time)
A0) ol 2} EiSick. 5 JUAE TWIEET Qu-value
7 EoHE AP 2EE Ho|H FUYh o SEHT ndE
o] %7 o "EA 2E7] dize], HTST ”"—rh} 22 Hof
A SR ol EYSIEE, T ol UHT Aol 7
WSISIAIG, WA 1R 23 09 WAISH) £tel Hha At
Ao ALEA Boltk 1By 979 2YIe] HEE nE

 EXPRES

MILK FOR L ONDON

Fig. 2. Photo of Nathan Straus (1848-1931) (Left; https://en.wikipedia.org/wiki/Nathan_Straus) and delivery of raw milk (Center & Right;

https://en.wikipedia.org/wiki/Milk)
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R EX7t LREEL I DX S

2498 AT 330] &

= 5730] A-E&EHA 5712 shelf-life)& &
7170 & Z7AA 4= et @599 UHT(Ultra High Tempe-
rature) AP 250 BES BAA= G 2R &
43}t AI7]1, FREREHY HS AstHA 23o] 7hs3t £
5% (aseptic filling) 3742 A&7} oA HHAQI 79 A
PO R ARBE|T Qli= Zloltt UHT AHE2 o9t 553t ¥4
2)) 9571 obd A, ol PBE A AR7IRE 5<%t HotEA|
B3 HFH Al g 9P olld ASsE dor|A E|ukE
High Bojoh.

Bacillus cereus= EY 2 Ad, I5F, 71 5 AF dEoA4 &
5] HAEE I H R RS AE 7REA R Ao =
A 7153t =2} FAJqtolot. LTLT E& HTST Aoz
EAE BEZASE A1 4 Q7] RO Bacillus 3+ Clostridium
& BE F A55E 4271 S0 disiAle FYE 71eofof
gt} W2 2204 9] 9§ A= Bactofuge?} 2ol B2
7878 £8oto] ARSIt e, Fuf v gEQ] WE/ entero-
cocci, micrococci o EHSH| AAT 4= gltk= Holo}, Y&
FYANA AMgste A4 tolghs Bol= &2 ol ofyth A
Lartolgt dojoflA “HL'2 “low temperature long time” (A
2RAIZDIA FEfE AoE AEE 2 Frke n|e] AR
(long time) ©]2k= @olE w1 A(low temperature)T+e 7t
25}o] ARRSE Ao|t}, ojul AA7RS #l o] 8= o Eizol g
2 fitk= A2 YulolR®, AP} Stole viAY Mt Fet
E7] o} Q1Mo g wjx AMERIE Aol

e A7 SREET Tl HiXlE SFY F #A
< 4f 9 FAY T 2A5k= E] gt ol o] &
A F AT LAl T2 ol AR A% ét‘f
AL 01741“401] Ot SR wE AMERI S AFoE ¥
e FHo| QAY F AR RBER F4 nA= °§°J:,
Aol P BER FARAL 9 AR AMERY S5, IR
o] W2 A4 9 F24 =S Ardaxt E gAY W] ot
2 794 ngEo] ApHaTIo] & 47]0] BAE o= 25 Ao
o}, o] =F2 A9 (raw milk) ¥ Al{market milk)o] EA|5}=
nE] tisted GAE] A 9Ro B4, A 22 29, A
259 JF 55 AAZHoRE TATt o2 979 EHof tfgh
U AFARA Ego] 2 Zo= We=th

O
¢ 1o _IE [‘lO o

g3 2

[ - [ —

1. #90 OIYEX 10| B $ AR IS S30|
Olxl= 8

%9,

to oy rlr

99 PO 1 BRI oI Aol T
HFHo, TI9HE rldEe] 345 ot ¢ He FuE 4 Sl A
oI Sfek. B ol A2 A e S50l
W02 Ba7 Yot 2, ATER=HE 4T o7 o
942 4EoR HEs A7) Aol WoR FAT 9T,
—}o]]/q‘— 39, AT} 2o 3o AT 4R L 2o0=
Sgoke Ao] Wyox Fx|=o] QITHIDF Bulletin No. 200,
1986) Z2o| A QAF 07 ZoF QoL Jlisl ol wa Qs
w50 TO10]: gtk & SE FAE o e T e
94 ol Folt =] o] & 942 ohe] 914
Hoz Haslchn shefeks 98 o oln] mLg 5 U
% 7 ofele] opEo) ZAjal] theel, olzist 99 viEe] 4
2 2o KA % 4 otk s HoltkFoster 5, 1958).
A7 nAEARI FAL AL} A2 AR E AX AxH
A9 pEAQ] F43 ek AZET & o ok gAY
o oJgt AFHHS AT, W24, 2241 o] ofg
7H] 9k & QIR 22 FAE WS ARSI W A e
2i0] mE0] gol Solgle 99, TRl
e} 272 Fol= v]gE0] Yol Yol
ARdoltt, - AtA P9 a7 B2 Aol Fofigt Hea
AFEAIZI O EH SIA 0 g QHRE Al AJAlsheTl AT,
ot 7HA] a3 AetAE] Y FAS A
=9 $E FiRte® £99A4 ARAIES EEYS #ole Ao
g 4 QItWesthoff, 1978).
el o/BEE Fie Uged SR o) 59 1
ol wet 279 1E AR Rl 9= A= T
E9o 239} 1 Y7t ePdERRETE Aol T
AE 5 ggriolof whebA] Hi-- thefsihal & 4 itk AlFAIE
A4rsl7] flside B0l A 9= Al 87IAl A,
F&=]ojof sk, ofuf] A2t 2 A JEet ~5-dEt
Al A2slr] 21t Yae-rol nES F40 583 FFS 1
A7 "iLangeveld®} Cuperus, 1980).
G50 nBEA FHof| diste] AS7HA] B 3ol 2Jste] 34
gl AF2RAPF SREEJ=E(Franklin 5, 1956; Ab-Elnaga,
1966; Molska &, 1977 Martin, 1981; Cousins¥ Bramley,
1981; byt 1983; Phillips?} Griffiths, 1986), Table 1°]
= YA A S0 HAE= nBEY SR 1L SANE o
sfo] iz 9Ick

259 T2 4o 9

[e]

[o

HJORF

m{o

o] Wold i} 3, Y342 v}
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Table 1. A HR S0 SR U= OE= 72
Z9o4dl (Cousins2t Bramley, 1981

Ny

Group (genus) ST (%)

Micrococci 30~99
Micrococcus
Straphyloccus

Streptocci 0~50
Enterococcus
Streptococcus

Asporogenous Gram positive rods <10
Microbacterium
Corynebacterium
Arthrobacter
Kurthia

Gram negative rode <10
Pseudomonas
Flavobacterium
Enterobacter
Klebsiella
Aerobacter
Escherichia
Serratia
Alcaligenes

Spore-formers <10
Bacillus

Miscellaneous <10
Streptomycetes
Yeasts
Moulds

57t S7ekl webA S Eo A= rEY] SR et
o4 A=, A ol vE 47t 57Kl wWEbA micrococci
+ faoh, J#ETNol F7leke AFE EolEtHCousins
9} Bramley. 1981).

ARE GA st AFARES A4S of A5 2 ARAIEY w1
4 43 THe S8 AP mlEIE ] ok &, WEA
Hthermoduric microflora), WA+ psychrotropic micro-
flora) 18|31 S~ coliforms)o]tt.

W Ad(thermoduric microflora)elst 63T olA 3087 EA
glo= A&t 72 Wolk=d| Microbacterium, Micrococcus,
Bacillus?y Clostridium® &}, 181 Alcaligenes 59 £%
7F it} olg WEw=S 92 At oA 7HE A
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7} =& dE0l= st Microbacterium lacticum®t Bacillus,
Clostridium®| EAF= A=Azl 100% AobrdAl =1 Micro-
coccus®] B 7H] FF= GAl Rt FFE IARE Alcaligenes
tolerans= F 1~10%7} AA{ 2ol AobdA] Hrt. Streptococci
9} lactobacillis= 1% mITto] 63TolA 3029 EAg] Aohd=
Zog BuEI QItHCousins®} Bramley, 1981). ¥+ &0l 7}
Z} ol WrAE £ = EYFS micrococciE 39% AL AHA]
Skal 1, tho & Wo| WAd 4= Sl= AL Bacillus®] EAE
oF 30%= AFAI3}aL UcHMsrtin, 1981). Clostridium spp.9] E
A= @714 R ARt v E ARSI wint AEE &
U=t ALEAE Hol= AL Wol A&, e 5P|
AZFoHE clostridial ZAR= AT s 47 448 &Eol€°] mLE
171 olst2 BolAItt. CL srobutyicum® EA = Y5 49 174
oldRt E0l3olE 1 ARE IF oA 2}t HEARE TE
= AgstA] EtHCousins® Bramley,1981).

A4 (psychrotropic microflora)o]gt 5~7TCoA 7~10Y
T A = Qe #O92A Pseudomonas, Acinetobacter, Flavo-
bacterium, Aerobacter, Alcaligenes®} 22 1334 7HFF7}
2 olof| ==t 15 o 50%= Pseudomonas spp.7t
ARSHL U3, THEFANXNE Bacillus, Arthrobacter®; 32 &
o] ool &3ltt. olF Aol §5] ZA} Bz o=, S
9] I IO WA APEE Tt stejets TEo] &
ZaA TEod B4AE Folle doll IE A o= AE0] 7]
gizolet. ol WAAd § WA 7HAL Sl Bacillus
spp.E°] W WAL 7 thermoduric psychrotropic bacte-
ria) O 24 EAE o711 St ol WALt £ A2
A A, E AR E]o]] AARR] 271 dhizo|tHCoghill, 1982).
g coliform organisms) S~ Fscherichia coli7} ¥+
ZoA LA 5= 22 o]=0] AR HeHe 292 Y
Efifi= A2 ofYAlRE ol59 £82 wRAS £49 oy} &
A7k Qou=E Hdato] Qo) tigh 7HdAR1 S0 ol AR
=1 ek ol ti vl &ok= 22 &2 ATl g
=8 9F S0 10~30%71A] =, o529 iR Aero-
bacter spp.°ll £3}11 JYtHCousins?} Bramley,1981).

AR/ PBER FHo| @AY = AR 4o wX = FFl
djafiA] Patel®} Blankenagel(1972)5-2 -8 <of 1005 vt
o9 w#o] U W olF IRE 7ML = AlRAIES 25t
22 ENER FHE 7ML 932 BEArstal Q1 Suhren &
(1986} ¥ <ol 805t ] oo o] & wl Alf- A4kl
o] AF Fulel ool Urk= o] WS ¥FHT Nie-
mierski {1982} o2} 7}A] k& mEd F42 7L A=

r

2



R BNt RRSEL SN 0Xls FE

o

%_‘l?’a 7]';(]—]— 72C 74C 76C°ﬂ"1 —|7—1]' 17. 21 512 43 1=

7r0] QHS o F T4, WIHTS, ALATE, EA
e 5o Hhslo] olmdt RS MXTt 2AISHT, 94

g S5 F A 98 S0l So1s el w2
FHtE 2 S 9 S0l A/dAIRo] A= wek ¢
< o UHTA$-729 F40] ojugt gF= 712710l Histe]
(Blanc &, 1984), T ¥ &oll Al Wil Aol mah UHT
e 259 FEL2 ofgA gt tisto] Gillis 5 (1995)
L& AR TSR Qi Overcastﬂ- Adams (1966)= 9 0]

A2/ wAgEo] Bol ARkE o 79 AdAY & A4 wA
9] 430l oudt FAFE vA=TIE RAKIE, Brevi-
bacterium lipoliticum® +2 AL/ P& g0 5F o]
£ o "weE st
YEofA AL - BarE SF A4g0]| 9JolH Table 29F 2= URHA|

9] EAY Yo UE a¥E HoF1 gtk
Griffiths (1986} 50C2} 72T AtojojlA] o] 712] 228 F
Sk, 5%, 15%, 60%, 12027F9] Ao gt 979 AR
Fof| tjste] AEsI=T], 70T o] AtolA ZAPgwtol
S7hota= st Qlot. i Foll 3005 v2Q] ujgEo]

W o LR TEHAR] ool AL, ol URE FHE
=S W BSHAR] ool U= AEel B Suheren T
(197902 AFHIE 6I91T, o5 S At 9-folA EdE
oSk W AlEZ 6TColA AsH 69 o9 HEol, 11
23 9Tl A5t 3YU ool HE/go] e Halska 9l
t}. Ramanjaenyulu®} Vyas(1985)= -5 63 T4 30&, 93
CollA 38, 100CoA 38 FAste] d=elx 1 BE4E
ZARIHET], 100TC oA 35 EXFsk= B1*4H0] clot on boiling
testoll Al 7P BEJo] 94 e Barstar Qlokh
Pseudomonas©] B 22 UG5 20T Aot} UHT &

e SERpo] ARELAY ol$E ZASES ), 1005
ute]o] At/ mLolAE feAAlo] 43714] Qigtont, et uf

A 19] vele] a4/ mLoE FelAAe] AResee e

Table 2. YRR} HFRS

2 Bucky 5(1987)2 A+ A%F A9l EsE £o]7] Y3t
g IS J1Qtsto] AAsHYl=T, & UHT Aol 60T A
SEZE 9RE GAESE okl 140TolA 527 FAEgo=EH
140ColA 51t 4 41“4”} S ASET 10%2] /g A4

WY WAT 4 Uee Baska ek 4% Fol mLg 5u
ohel o} 2124 Aol 51 ABAUE $HE A
w9k, Fulo] ool Aglon, 7kt AS] SHE AR of

o 8% AlsEth F8o] Wekthy Boyd 6(1955)& Halst
0 Slet 8(1987)9] AtEo] ofohd f-2juviet F7e Yoo
A9 mEA F42 19834 o|F BA=29] =9 5 HFA]
2HI9) 70 g FA FIEIGNA, ALAH A7 AL
2 oA F20, 19839 o5 979 B9, dideE ml
4008t olskrt Wzt7]of 95t WA A= HAY 51.5%0]
11, A5l @olA= 17.4%01 %= Earstal Qv IR e -5
+ UHT 79| 35 5C APgolx] 992 Alt=7F mL3 300
ofsti o, HIST Atf= 784IKE 121l LTLT g4 39+=
3Y FRH A7t mLg 45 ool e Earstal Qi
2. AR D/4SX SEXAL 3 0P4=9| AlEs £
1) ARHZS DMEH SEZA
AFAIREY] PIBES F42 AlARE &l S01Us PI8EY
b 1 oll wet HeETa & 4= Qe BE0E Al
nYEY FAAANE o, WS, WA, WEE+
ST, AR, A BHL—}F, SV =R
, 81, 300l8 52 RARICEHN nBEHQ
A "hRichardson, 1985).
ojzigt ofz| 7HA] WBE FAXA FEF o GADY} FE
Asle A2 F 450 We/8etss, 28445 191 271/8A)
A H—E} St 11 FolAE AlRo] At A oA AFEEA]
B AoPdS 4= Sl HEA wEol 583t vEclR & 4

Q=d|, LTLT @ HTST g42] & APEE]R] 9= YgA ngER

ﬁirﬂaﬁ—h;l)

lzl

{l‘

Lol LEtMl 4~ (CFUML) (i, 1983)

A o = 72 2

T T
zoeo 3.9 x 10° 3.6 x 10° 14 x 107 19 x 10°
63T, 302 51 x 10° 3.3 x 10° 24 x 10° 38 x 10*
75C, 158 35 x 10° 55 x 10° 9.8 x 10° 64 x 10°
81T, 15= 28 x 10° 2.9 x 10° 25 x 10° 55 x 10°
120C, &7t 2 4 - -
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+ Streptococcus, Micrococcus, Microbacterium, Bacillus,
Clostridium®t Z-& T19}/dvHE0] ool &5}al, Alcaligenes2t
22 IFSAAE o]o &3tt(Stadhouders, 1975). °1E WEA
HBEES tF20] 24 32 394 rES0l7] whizol Al
FARES Wdao] BESIe o A2k gAeE, 2o 2 7HA|
e mESC] YALNAME A & s WE - A4 T
AERQJo] vrsA BEA7T Hal ItiWasham 5, 1977; Mikolajcik
T} Simon, 1987; Coghill®} Juffs, 1979; Collins, 1981; Martin,
1981; Coghill, 1982; Phillips®} Griffiths, 1986).
AFAIRS Aot TAE s F4o0 el ZF vt
AZHCR T 5 gstal Sl vt AlEgol
£ A 7% mlg 10 oJ8tE sk Qlck

Al AlESl 2R e PEY £t SR AAES]
HEA FAS 2706k A6l Ale BEEAoE J3kE mIXA
=4, Aggarwal & Sirinivasan(1986)2 B. cereusto| 95
Foll &7o] STl sttt AFo] HEH] et & gl
oggke Rt Rwsky 911, Chandler & McMeekin(1985)
2 W0 A= A BAE Pseudomonass®) AHAS-
o] 10 CFU/mL olste|3lout, HH F7Fsto] AdAIR<] Fufol
A== AL 2ABFAAL Donnelly & Busta(1981)52 d7143
IA} Adato] AlFAIES F4o ofmgt J3kE mIX|=7tol gt

2(1984)= AfE=olA A% HAE UHTARE 3770256 40
N9 42 w25t 58S AT, 13¢5 PacillusiaL,
Lactocacillus 12dF, Yeast 595, Micrococcus 39, Strep-
tococcus 375 18| Pseudomonas 2d59S ALY,
AFAIES] PBES F45 7S] figt ol diste] H2
AR AR =], ARl fAAS 0.5% H7FetiE
o GA] & A/gwt Y] AR Fo A et
A GAARE, G0 BELS B 19 AT PAAES Ealst
I Q3(White®} Shilotri, 1979), ultrasonicAE|e} GAEE &
7 A2et -9 HEA uAE streptococcid AFEAHEES ol
AYE 247 w23t S-Fet Hwelgl=t, F 7 AE AR
S APEA TS} 27t whE AEjeh SETE 6~118) =2 AFER
e 7HAE-S Eskal ItOrdonez 5, 1984). Stadhouders
(19828 1ol 64~68TollA 102719] FAE o1 E 1=
AFAYE sloF 22X A CE Al S0l At 571
7HAE 4 dthe HE 5k 91T, Kessler & Horak(1984)2
55C2}F 90T AfoloflA] ofe] 7HA |2 AH-2EE Eeota, 5% W
A 602719] o 72 Ad2es} ARES EEjgto2A E olE
At AE $RE2 o8 7Y AR EolA BESE o A
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72 Aol diste] 2ARSHIET, 71~78C oA Aststod
5CoM Aotz d Aol 7MY Skl WSkt Zikakis
(1986)= FAIEES A4S =011, FE2 =Y & U=
< AlRbstar it

=] AAMPHS YR 217 tE AARRE 7R QLA
S22 i ARESHA] o] wiRo] nES] 4 AARClE #
Ofstojof sh=t], & 5 HAll ol LUt AESAdd=
New Man @A o] ofsf AME Aotz HHH =2 S5k A
0= Fof 911, it BEHIHORE BF FHAHIR|E o]
8510] 35T oA 48A1%F Higsto] AAE kg ALleHA Hof
At ml=r AR B2EAAMlE EEEIHOE 3209
A 48A17F Bl T ABAgE A= E Alilsto] Al AR skl
A1, T 8o impedimetric method, plate loop method,
spiral plate count method 5& A&& 5= A = o] UcKRi-
chardson, 1985). IDF At&=°f| 9J5}'H standard plate count
agar°l 0.1% BAER-E A7I5te] vix|E vHEL, sk 30T
A 72AE A Ee WS AWkl QITHIDF standard
100A:1987, Provisional). A1-2/d< Al oA = -2zt
AETAo e ZEHIo] wet 25T oA 72413 viFAIA B4
9 Y 5 S =Hof d=dl, vl= AR 2244
Hols EEFHRCE 7CoA 1097 vigste] B4 A=k
5 Ak Fo] JthRickardson, 1985). A3t 4 U
of F 71A] vk E &, 4Tt 7ColA 1027 viFet Bl A
23, mLF 1000]5te] FEUS7F 4T 91%e]U=Hl, 7Cell
A 76%21 A= Thomas $(1960) AQickyl Hska Qlet.
AlAIES] Pt YEA FARAL ol diet ARE TS U2 A&
E2 ol J=dl, S AlE A dnEeE ALk 4= 9l
= membrane filtration epifluorecent microscopy B'HO|
Pettipher 5{(1980)°] 2Jsto] AA|=|o] o] HPH-S Zro] BxA] ¢k
1, ARRME Alad 25440 84| o2 HE o R HilEo]
I, 95 1mL Foll A vi] WA 19 19 Alto] 019
of ¥irio] S-&¥tta Asta Slrt eF 2 Al nlES
A 20A1ZF Qb E 7Fet 7)tet viA=A RS & =
water agar testS Taylor(1971)+= 7ieste] Aj4] BHT} vl
Ao, ¥ 2 ARe FE2 28T 5 e e /8%
Hro g W skl Qlth Microtiter technique(Fung¥}t Kraft,
1968)°l 93t /9] =4, WA 181 it
Z74< standard plate count BT} vlwsto] AFst A3l o]
AL BAEM oJst  AFTE RAFAY, A7 241 33t
S Aot 4 Q= WHog FHskal tHCasas 5. 1977).

Phillips $(1984)2 9-3-A1=9] nisin, penicillin, crystal violet

38,
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Hi?
+& A5 O‘E} Malthus analyserg ©]-83t A+t & njA&E
foXe:KoR é—%ﬂ 4 &= "Ho] Visser?} Groote(1984)0] 2J5}o]
, RHEolY B £9] 3 79 I-AHAIE °]
o] 7Fssithal Haskal Qitk. Bishopt
White(1975)% AR A S SsH] S e E Al

0] AA AR A, & A5, 1‘%}'——’\4:}/\ M= A4+
-r«] S)9t thaibEol o3t 34 W 5= Hlwsto] A
slolay], BE Alfdo] AAR ‘;»} Proteolysis AA159]
A5 e Al AEIAE HERIARE A 5
o A2, lipopolysaccharide®] %43 impendancetio] 4t
FAY AR} Aol w2 ARTAE Bolse Ao E3t
A A5 ¢ e AATAS HoFES Earskal Qi

A HBE QAEE 58T 5= 9= penicillin agar testg
Loane(1973)£ AA5 P‘ﬂ Ak jr g LAEE ST & A
Tolle®} Suhren(1982)2 A

04 ZW*;!— &% ﬁ# Pl %‘j &, Q9= A A4
o] 7)ol thgt B AASHL, Limulus test@t s-AA] <
ot 979 RHSHAE F F<t TAA o] Aot Sltk. Griffiths
5(1985)2 spiral plateE o83t AtAlGF AFES] n¥EH
1S ZARIAET, 11%2] AlE-E°] 100,000 CFU/mL °1d<]
= Sk 9l %4 AEE°] 1,000~10,000 CFU/

oo
SRS AT SIS Bush gl

o

tlo
nOlA
:|S

H.TU
il
d

o

= oo
=g

2) & D422 AEsa 54

Aot A FAES AET A ARAE £l Eolsl
= UWE«] 7t = YES7ol EupRkE nEo] T
AL, ofEgt F79| HBEo] EoldleTlol wEbA E ojuet &
A2E 5132 o Af Sl rEo] HWol S0 AlfHol:
nEo] Wol Soittal T 4= Ql= Aotk oA ofwgt E’]
&S] D-value(Ol® €A 2=olA BE T ZAY] 5
1089 12 A7)t 283 Al7h7E 978sh7] dzold ‘3]
AHEQ APES TS EA 2] 227} ool et 7]k d o R
AR & 4= QlEd], olo) wet Z-value(D-ValueE 1029 1
T A7 8oke LEASANEA ofudt npiES] AFEE=
s Y |E Sic} 255 10T ASAIE o nPIES] AFES:

=7t ot BiE7F Yl gEe2A] Qip-value(Kessler, 1976)
£ ARESHAL Q1AL F-value®d o Y43 Z-value©lAl B]8E0]
U 2RO APES 3 GA T we] e ¥4Il BE g
AR GAE|9] ZAHAE Eo = Ve AIZIRIH|, Z-value”} 10T
(18 °F)o], %Eﬂ 121250 ‘FolAY F-valueg Fo-valuest
51, Fo-value® 34004 AEE A4 & o BdAE] 34&
et AR
o[Z{gt D-4k Z-#L Qio-%t == F-gh2 A = AYEE
o wet thEA AREEl=H, 7H YRFH O R ol ARgElE vE
o] FA o] Rt AFEHEE YEil= W D-3} Z-3telH
A-2ox9] AAAAR] Quo-#te] AR} 3704 150C7HAY]
UHTEA S 7399 Qio-#t2] Alkto] YA|oHA] Y=tk Haloj|
oA Davies(1975)= A< 3 23}, Quo-gh Aoy 12
oAU dHsitk= AFATE A1, GAISHA] Y= #to] U2 A
TRE o] fY Aolgh= 42 oItk Foft & Z-%to] 10Colx, 2
=71 121TOIM 9 F-3he B804 Algs AB4tsl @ o BaA2]
378 FAlok=t] 5] ARESH=E, oIS E01, His FDACIA ©Jef
Eof| 7= Fo-3f 80l2k= AL Clostridium botulinum®) =
A AHE RIS et Z-3F 10T E Eeh2k 121T)4 8%
7+ EAEoto] F= AL 9ulsl= ZoltKWallhausser, 1987).
UHT @425 & o nl8E ZAY APEAEE S8T 5= Sl 7]
T-E 219k5to] Segner 5(1982) AFEAY} SHATE SRt

3) EM2| LYol ME M2Y H 24 DIYE9 AEs

(1) M2y 9 24 DM4=E9| Ho
A2 mPES WA/ Bl8E(psychrotroph)Zt T4/
A& (psychrophile) F 72 -Eato] gt 4= Qli=d], Brock
¥} Madigan(1988)°ll 9JotH 424 nlgEolzt 0ColA A
T %= TBER ol "E Bl AL 15T olstolH
strict psychrophile®, HHFLE7t 25~30CH Facultative
psychrophile® 9J8lal 3}, o] W Facultative psychrophile
< WAA nES 22 9u|E ARgSta itk 7 2 /AR
oAM= IARA HEE F9] T FE UARA nldEo] T
A%7] 2ol ol A2 2 WAAAS uieictt
1— 2 O]]:} Xﬂ_Q./vLT-]—A __JG_Q_ ﬂ]%ﬂ]—_J A]%.—T’—Xﬂoﬂxi_h _.}i_zr_‘ﬁﬂ
o] w2t 25T oA 7247t siGAIA BE JEe 5 574
SHA HL, rlaEAlEY] 3 AAROlE B2EEERCE 7T
oA 1097 vigst] A8E FEY 48 AXlSHA =Hof St
(Richardson, 1985).
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YA BAE £ Qe AN vEdde 2 2834,
oxidase positive, ZAFS FASIHA] Y= o= &, Pseudomonas,
Flavobacterium 1811 Alcaligenes’t F%-& o]F1L It} o
2 0|5 139 catalase negative?l Acinetobacter’} &317|%
gt} ol F efollA 7P ol s Al Pseudomonas
2 I oF 50%= AASHL 1, P Auorescens’t 5
£ 0]F11 tHCousins & Bramley, 1981). Okazaki & Bessho
(1968)= -+ & 7]e} 4]EofA 235709 YWALAAH =S &
slo] B4t A, 68.6%7} PseudomonasC1al, 13.2%7} Micro-
coccus, Alcaligenes?t 9.3%, 181l Aeromonas’t 6.8% W2
HLS HU5K QItk. Yamamoto $5(1981)% AlfollA A2
g HBEES 06145 E2ste] ST, Pseudomonas’t
46.7%°1A01L, Acinetobacter7t 9.% 131 Bacillus’t 7.1% &
AEGS2 Earsial Qlok

%24 u|AE{mesophilic microorganism)°|$ 20~45C 9] ¥
Qof|A & Ak uPEZA F9E 4= UtHBrock¥} Madogan,
1988; Stanier 5, 1986). -2 Al AAlA 30~35C 2] Hl
F2LoA ABgE HE Allelks A2 HIE $24 HAEY

S8 At olet & 4 Urk

(2) gz M2 X2y ¥ 524 01439 M2y
UE9] Yamamoto 5(1981)°] XAt Hlo]l 9J5HH, Table 30lA4]
HojF= At Zol, F 4078 S-R3AS UHTEAEE sk 2470
AR AlFollME WA wAEe] WA ook, LTLT9}
HTST EAZE k= 3 AlEolAl= mLe 1,0007471419] A
2/ ogEo] YAEISE & 4 AUtk

ol WALAHTEY = AT AFole A9 YeRA] FA,
ARt AEE 6~7ColA 7Y A FolE oln] mLF 10
T A] 100%F whEfe] A2/ wAEe] WA= 922 Nakani-
shi (1983)= Bkl ek 73(1982)0] oJshd, $-2luzke] UHT
A7 HAEH FHO 2AMET Al 471 SAY] AlE

Table 3. =2 4071 LR ARMES M=d0l4=0]
D= MT (Yamamoto S, 1981)

Pasteurization method

Psychrotrophic
(counts/mL) UHT HTST LTLT
0 2% - -
1 5 - 3
10 - 3 -
100 - - 2
1,000 - 3 1
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2 5C AR AL, 497K mL7 100uke] ofste]jont, 271
SIAAIES 3Q o]F 44t oloR YERFI ALAdr F¢-
AA| 470EIAR] AIEL 49714 mLE 1007t o]sto] oLt 27K
SAR] AE2 3Y o] 1005t uHe oo Uit ZoE Hil
et 3t 2(1981)9] AE Qi = A2AlFE0] UHTEA
2] A 5ofli= VA gARE Ao A 5 A=A S
Hiska 91, Uf $9 A2 AFER o5l ALK
48 A= @2 5 YERgital Harskar ik
Macaulay $(1963)2 Pesudomonas, Alcaligenes?t 2+ A
A 0AES 7HA AL 73T oA 162710 QARE o1
AP EIE 2ARIAE, 9F 10,000719] & APEAIZ 4= 9l
1, Alcaligenes’t Pseudomonas®tt AFBETR= AN, AFE
= 2719 w<pol] wet 1o APFAI] et gebilss
Skoitt. P ES] Ao ofgk APEaY Ay} ndEe] &
of ot APEZ ofuet Ee, 3eFARl HAlof| ofsf) A & gl
E3t nFEe] FA o tigt A2 nYEEL S 2 1
e B2k wet dErk= A 18 3511e] R
of 9JsiA Al oM & US= Christophersen (1951)
2 ®Husk et Nichols® Wolf(1945)= bacteriophage®]
GAGA disiA sl Easlal 1AL, Prouty(1953)= % &
9] m @S] ArEatof| vl 4= Q= of2 7HA] JFol HisiA A
gokal Qlet. 62TolA 25879 FA et 71.5T A 1632719
GAHYE o1 o BEL nBEY BEE AR A3, AR
A& 68T 9 ulAEo] streptococciol L, 24%7F micrococci
ojglont, FAke] FA A= FEHl 30%7} streptococciol
1, 60%7}F micrococci¥o] B tHHileman &, 1941). Mi-
crococcus freudenreichiid®] -39t ofo]ATHof|A2] Hoj
oIt AP AT AFAT} 99.99%9] AFHATE 7] Y3t AT
A7EE SR A ET ofo] AT oA 2~4H) B HQa3to] WA
tHSpeck, 1947). ¥GoME Streptococcus’t F= AR IL
L, Ao A= streptococei ©]9]9] microbacteria, mi-
crococci 181 714 2A; YHFEC] d5E A7l 3t
FAzte] Ao wiet H4 o wol AN, microbacterias
37 €9 Higoll A= A=A Far 30T 22T uliFollAl vl
2718E o] A& 20| B1E S (Ashton, 1950), Gales-
loot (1951 AAIROIA F2 U= v¥ES aerobic

bacilli, microbacteria, thermoduric streptococci, thermo-

o
E

—_

duric micrococci, Alcaligenes viscoucum=} 718} Pseudo-
monas, FlavobacteriunP|2tal Bslal Qleh. Laeb AGoA
&= SALA gt 2AHT}, Af Foll= 68% o]
A=A AlFEols 41%2] A=A mLg T 7] o439] S
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ZgAlato] HAE A, AN et AtAlEolA = 1070 H]gt
9] 3424 Alete] FA=gZol BaE At Thomaset Chan-
dra Sekhar, 1946). A#Al5ol ol Pseudomonas®| &3 4
slo] djsle] AR Y8 Kielwein (1971)2 Pseudomonas
£ 2009 &5t 583t A, 57%= P HAuorescens3i,
14%= P. putida, 14%= P. putrefaciens®| 1 8l P. fragi, P.
taetrolens S22 FAECH 015 Pseudomonass THA| At
Aol QAAZE W P fraget P putrefaciensl 2siA A
3t Bujl2 whAS 4= itk Busiith 99S 69T, 74T, 7
8Tl ¥ 4027 FA SIS o FA] A - T A=<
Z/Jo] oA Hsl=rlo] thellA] Kandler (1960)= A st=T,
H-FolAE streptococciZt 80%°11, I /dwto] 20%°]A L.
U, BE A 7HX9] EA 2 Fol= 8w TR 9k,
A2 L7t Wk e A =A Bk faecaliset 22
streptococciZ 5ol o ] £57t HOoFAE micro-
cocci®} coryneform bacteria’} 0l A Bk B
sttt YH-E 71ToA 127T AfelolA] 5.7CH =5 &7}
o 107H] o2 204 0.624 FA=E 9+ 4.4C9 3L
oA U] HEGS 7HAA] ZFL, 104C o9l 2&0f A2
H SRE2 IF Al A REY B U2 ARl $ES
7HAL I%keS BEarstal itk

Abo-Elnaga(1966)= 60TollAl 85C7HA|9] ofg] 71A] 2ZolA]
4024 7o) FAZ o] o3t nYEY AFERIE A6,
60Te] BAZoll= 50%9] Alato] APEsIRCH, 65C7HAl= Strep-
tococcus lactis, S. cremoris, coli aerogenes?} AFBEI.0H
72C M= coagulase Y49l StaphylococciZt AFEE S-S o)
Uit HTSTEA o] 2 Aohd= w2 S thermophilus2t
S bovisHOH, Microbacterium spp. M. candidus, M. cong-
lomeratus, M. leteus, M. caseolyticus?t 22 Ad=E HAE
%+=d| o & microbacteria® 80C 2] AT AFEER] &=
o= AL A5 Elliker 5(1964)S SA41-2A4 u|gEx} A
479 REATS] BAE AL, Daous 6(1965) strep-
tococcal bacteriophage®] &of 2Jst AFEa I} o]of mX&=
ofg] 7}A] Gl thoto] 2AF Harstar itk €5 &0l Pseudo-
monas?t 2= WAL nEe] Bod USpE At do
izt Apd Rl TS AojFl o, 88T o4 10% &2 95T
HETE At Gofl gt AFEaTR= H& HolF o, 88T
A 10% B2 95T A 529 FA=HET 72CH 79ToA419 15
Z7t9] EA oA Al APEREIP} B =3 Weckbackdt
Langlois(1977)= A@EIsEL Qlt}. 72.5T00A 25~30%9] A
FARE Aot = W SRS W, Microbacterium lacticunP] £

2=tk Mantere-Alhonen (1969} E15}1 QJtk 71(1987a)
< vt A 9EE ARE FFuot SR nBEAAE
ARG, Bolle 47 3.7x10°, ST 2.3%10°9
AIE AU LHSIGIC} ESF 71(1987b)2] Aol oJstd, Al
471 6.9%x10°Q1 Y82 7HA1L 65ColA] 305 FATt 23,
99%2] Alato] AFEESg= Harskal itk 71(19870)9) o= A
3ol olsbd FA| AlFS7F 6.9x10°91 Y8E 7HTL 79T A
15% EAoIAE ©f 99.65%2] Aol AFEEAIL, 80Tol|42]
15279 gA o= 99.95% 121 90T A 153719 447
ofl A= 99.99%2] Aldto] ArEE = Halstal Qlot.

(3) Ex2| Ui M2 LW - LIN2Y D422 MBSt
Grosskof@t Harper, 1969)5°] €714 & AlFolA WE - W
AL u|ABE(thermoduric psychrotropic bacteria)s 225}
Aok Bt olef, B2 AAREE ol& nAES] AlRolAY F
873& Fxot 3 B2 AFATNES Bkl 9t Chungt
Cannon, 1971; Shehata 5, 1971: Shehata®} Colins, 1971,
1972; Langveld &, 1973; Washam %, 1977; Mikolajcik¥}
Simon, 1978; Cogihill® Juffs, 1979; Collins, 1981; Coghill,
1982; Phillips®} Griffiths, 1986). AF7HA1E YA2A nE
2 Pseudomonas, Alcaligenes 22 PAEE0] A S0 Zo]
QFES W, I250] et BAEE QIS & post-
contamination®] 23t FAIE #olUA], WA nBEES €
A2of eRet A o= d#A o], AdAY BT o5 WA=A
S5 QAP gt AFE A= OTH] EAIEA] A9k=
o, ol2fgt Y - A nBES] SR /9] AtAE I}
oA TilE B2 dosA =tk &, ol WY - A=A Tl
HEES AA ] AobdE 4= AL, T P} 22 A2
Tof oAM= A & 4= Q7] Wizl AAlRE R &
U= 83 MR IFCE A5HA E Aot

Shehata®t Collins(1971)= 97709 YfAIES 80TOIA 10&
b GA T F 4~7CoA 35 WA 43 HiGAIEHE o 30% AR
oAl 7C olstoll A AdAcK = Bacillus7t E2=Re= Elskal Q)
o} E3F Chung@ Cannon(1971)2 AR 5 83%2] Al=7t &
A dols WA/ At Taotal Qickal s}, Washam
S(1977)2 22770 At A=A YA A= 2259
=, B85 700702 #F 13570 72CoA 163272 A0
APEEIA] QRXaL, T o5 THA] 7.2C 9 oA ASek
TAsit. &3t ol BEH 42 4% A, 2AEAT
Ol Bacillus’} 55 XAl JAQAL Arthrobacter, Microbac-

terium, Streptococcus 18|11l Corynebacterium 3 22 %
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Aol ofd &% BAEYSS Husiirh  Mikolajcikd}

Simon(1978)2] A X 110] 2JobH 10979] YFAIRE 80TOf4]
1284 FA42] 519 o 87%Y ANESS WA 24344 =
9] 7} mLg 10 oJstolglen, ol EAYH $R/E 7ColA
= oIS o A7 mLE 105 oo 2 Hlow
U - WARA rBESS A SRE FuiAE & Qv
oAt 9714 ZAGEA Clostridiume] A4 S
o &3tk AR/ QU(Bhadsvle 5, 1972), Coghill®}
Juffs(1979)52] Aol oot A4 ZAF Aol Alfet
50 31%4 A= oles ¥ B, Bacillus
cereus, B. megaterium, B. coagulans, B. licheniformis 12
1 B firmus 53 2L Bacillus 422 Y851 B. cereus’}
7P ol HAsE FFE BEglth Langeveld $(1973)&
B. circulans Alsto] 5T A7 2] FufE dod 4= 9l
£ wolgkal Buskal 911, Coghill(1982)2 350702 W4 - A
24 nABESE EE5t9] 73T, 75C ¥ 85CoA 47 1524
A2 oS o BES 4 9= TAEES ARG
Phillips®t Griffiths (1986)°l Qlotd At RAIE Bacillus
spp.2] AEAQ 0HS AWESLS o 53t 7R2o] B2 WA
A Bacillus® 2Fo] JAAth B 1stct.

4) Ex2| Yo M= 12d DYE| AFEE

(1) _lgkl |:||AH

Table 4. UHT-X2| A|R0lIA A= Bacillus spp.2| S3EIE (%)

Kim et al.

.24 u]AE(thermophile microorganisms)°]# 45~50T ©]
AolA Al PES ‘QO}WBrockﬂr Madigan, 1988). <%
oA TR 124 e Ut gulold F 7R Ue
2 Qed], & Y124 A& (thermoduric microorganisms)
7} 1.4 u]AE (thermophillic microorganisms)e]ct. Wil
24 nRPEo|2t A4 = (62.8C A 308719 FA o)A A
HEA] o= nAER o|E9l& Arthrobacter, Bacillus, Micro-

bacterium, Streptococcus, Lactobacillus®}t 32 4-50] QJtt.

T2 wBEolR 55T oA ARl mldEelH. 2714 EAE
Bt 2 BV TARER] ool &3tcKNelson,
1981).

A% UHT BAZAROIAM EAES= Bacillus species?] &Y
L& Table 4004 Zot& 47} QJrt.

Table 4°] 9J5}d UHTEAE Al FollA 7P wo] Ha=ET
QA= Bacillus speciesZ+< B. subtilis, B. cereus®} B. licheni-
formis)l A& & 4 Stk

Mckenzie 5(1946) 654¢5-9] W dwS At-FolA =25t
o] 593t A3}, 73%7F microbacteria, 10%7F micrococci, 3%
7} streptococci 18]I 71Ef 14%= 1924 7hEEo|ttl &
5}, Schaal® Nocker(1977)52 59 287) UHT--R/A
Z JAERH 1,580719 AlEE Ao nlBEAR] FHAAE A
Algh A3} oF 10%2] AlE7F 2] Aol A, 1.3%7F HE
H 0= gezon 19%2] Algs mLg 3TN oo At
£ U=t ol ARERE eSS Yol o Se

Literature a b o d e f
B. subtilis 61.2 87.5 485 52.5
B. cereus 45 39.7 225 11.9 374 14.2
B. licheniformis 6.0 205 16.3 433 9.3
B. pumilus 13.2 48 34 12.4
B. megaterium 11.9 0.7 6.8
B. circulans 75 1.5
B. sphaericus 6.0 2.0
B. coagulans 1.5 4.8 3.7
B. larvae 1.5
B. lentus 5.2
B. strearothermophilus 26
B. firmus 1.5 1.2
B. brevis 1.1
B. macerans 0.7
B. alvei 3.7

a: o2t Z,
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lactis?t 37143 subtilis- mesentericus 152 bacillus7t 35+
£ AAekAL AU, TSI HE °F 6%F AAISHL QUSIHAL B
oedet. 1d9} Schaal(1979)52] o2 AtEIo] oJskd UHT
A5 24 2714 EAFHO] 36%, microcciZt 22%
J83 Se Jactis’F 30%E AHASL AT

Table 509014 &7t B3l AIM Y] Bacillus spp.2] £ H
3= & 471 itk

Table 59} H|5%F A= Grinsted?} Clegg(1955)5% E11slal
Q=) Wi FoME B licheniformis7t 181 Ba-SolA+
B. subtilis7} 7P @o| Wasl= $2/4 Aol 52
A TG #OF B calidolactis?’} AEE Y-S skl Q)
t}. Fourie 5(1972)52] Agol| 2JotH 80TIA 1081t G4
3t SRolx Eejd 1,187709) #5+% 71%x Bacillusi-s 5l
= 21.4%7} B. licheniformis, 23.7%7} B. pumilus, 20%7} B.
subtilis 12]37 12.2%7} B. cereusC|Q3L B, stearothermophilus
= WA gt Barska itk $R/F 65~68C A 402
ZF At E]oloiE o 7HY wol aEE WEAW-S Microbac-
teriunP|JIL I8 Bacillus, Acinetobacter, Micrococcaceae
83l StreptococcusC)ATIAL B ALEATHSeiler 5, 1984).

(2) gz M2 12 0Pd=Eo| S

Teuber®} busse(1981)52 7 30 A& MRS EA
o] wE Apdasto] wt Al 7H] 152 E Ul it &,
HTST gA2o] APEE= nl8E 153 HTST @499l AFE
=2 A9, UHT @A ol APaE= v 18 Al §
A= UHTEA o APEER] o= mlBE Eolth A #HA,
HTSTEAR ] APgEl= mE IF0ll= Saphylococcus au-
reus, hemolytic streptococci, 1824 HWAAHE. coli, Sa-
lomonella), Pseudomonas, Brucella abortus, Mycobacte-
rium tuberculosis 12|11 BE A He} Zgo|Eo| o] &3t}
A, HTST @4gjoll= AFEEA] A |E UHT gAE]oll= AFEE

Table 5. 2Rt HAR0 UM Q| Bacillus spp.o] XS}
(Franklins &, 1956)

7 (%) AR (%)
B. licheniformis 62 26
B. brevis 15 -
B. subtilis 7 44
7| E} 9 17
0= 7 13
Spore count 0~700/100 mL 0~1.1/100 mL

= nEEEE WEA enterococci, micrococei, microbac-

teria, thermophilic lactobacilli, Streprococcus thermo-
philus 31 Bacillus, ClostridiumP] °©]°f &3ttt A,
UHTEA o= APEEA] U= WBEE= B stearothermo-
philus®] EA7} olof &3l=d|, df7t Bo] QLEEUE =
Bacillus?} Clostridium®) A7} olo] £&31=d] ¢-57} Eo] &
A= AL = Bacillus®t Clostridium®] B EAEL oo &3
7} At} Mottar(1981)%= B. subtilis A GOl oJgt APE, &
7 T o] g, HMFQ] @4, Lysine?] A, Thild Fsjas
o] E8date] tiet UHT A2 ks A=, U 2
A S-F JIR9] HA4gte] ohyje} Ao} FELE Aol Ea
S UHTEA 2] 9] 2=} HZAzte] WolE Aok THE 2ot
ATt Horak(1982)%= 9] Ex2lo] Qo] 524 % 14 =
A /gete] ArEt A2 18] thiamined lysined] ] J=&
104~160T HollA E 2~9,000% Afo]2] A Al7tol QlojA]
ZARSHIE], ALY FEeE Apde] 8%t XAske] dAEet ¢
9] sleHARl YRS Hiete R Had 4= = UHTEAE
o] HAE T HZ A1 Westhoff(1981)= Bacillus EA}9]
100CoIM9] D-gho] 1~8%o]1, Z-3o] 6~11TYS 8y,
Rajkowski®} Mikolajcik (1987)52 17 %9 B. cereusOl H
3k D-2k, Z-3k2 519t D-32 100To4 0.6~27+°],
2-32 7.4~14.5C AL YASIAY. B stearothermophilus
off et D-g2 130~ 145C oA 0.8~18%0]|1L Z-32 &
AF10.5C 9 Ao] = (Anap 5, 1987), B stearother-
mophilus®] H3t T2 D-3F2 130~145C oA thermal death
curver= YAl JATE 125T/1.9~31.5% olste] H{oA=
L2 o] EA] okal, 133.4T X9 D-gk2 6.6632 0] HilH
AcHKonietzko?} Reuter, 1980). Franklin §(1958)2 Baci-
us subtilis 786 71l B3} 404 FA 20| gt ArER
s A=, & SAED 7 &0l 9l o Ardad=
H #=9%3, ZA gt 110~120TolA 2] Qg 3ol EiL
H FET =2 300198= Hasiylh

B, subtilis®] EAQ] D-3k CaCl,%} sodium dipicolinate® %
7Fotge W SHlEA 92 4= Igkeo] T3 BaEQltt (Edwards
5. 1965a, 1965b).

B. coagulans®] 120TNA9] D-+& 0.875%(B. pumilis)°ilA
4.184B. licheniformis)”A o1& 714 2k YeR]lY, 7-3h
6.4C(B. lichemiformis)\A 11.5C(B. circulans7tA & 7}
A #& HoFZo] B EJtHMikolajcik, 1970). Martin 5
(1966)2 Bacillus spp.©ll st 104.5T, 121€, 137CAA 1
27t EAT 519 o ZAS] BEES 104.5C A 50~84%°]
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A1 121T9} 137TNA= 97.7~99.99%0 1] AFHATE Hof
FQlokaL B sioict A H(1987) -5 100~145T Alele]
A 5C HH02 28 0] 107H] T2 Lok 227H4 G4
2 512 ™ 130T N4 mLe 50709] Aletol, 135T ol dolA=
Alto] HEEA] Yokthal Busial Qlok. Bakqol Qlo] ZAAS
9] F8730] tiste] Clegg(1950)= o€ ZABZAT=S S+
oA oF 8% ol AT T & Sl=tl ole= AFBAIZIEH
= R B2 EAEE B Fo] caramelizations W
A ok Agsteint. olof gt A o2 125~130T A
1279 @A77t 78 4= THL Clegge 736131t Eaboll
ojA ZAFAHS] QPE] tiste] Candy Nichols (1956)7F
AP, 059 2R LU= ALEO W2 AS
st 1 olf= AZlle 7IEE0] S oA 7| &
o LALT}F B & & A, E T 7HA] olf= ARole BHRE
Ao B w2 AYE H 3 AZAIRS AR
g &o] opdr} &35t 4 Qlokal 4913tk Candy®} Nichols
(1956)= HaAFolN ZARTE 22l WA=, B subrilis
7} 7 wo| IAE 5 Qe ZAPAPHOR o5 APt 24
oA /5 ] FujAlickar Agsioirt. ol2fdt A= 118C
oflA] 5811e] AP AlF1 BetfolA] 40702 AlEF 8707t mesen-
tericus subtilis 152 Bacillus®l| QA HMAEISS LA
Bentler(1961)2] A%y} AA|== Aot} Hermier(1961)=
UHTEA ] $12RE S+ 2eoto] 159 442 A
st o159 & 2L E 65C01%T, ol 37ToA
AA] &9FAL, o5 65T A SHAIZE ool germination©]
doj 22 WFtt. B cereuss Wikininson & Davies(1973)=
ol 9J5PH Bacillus species N4 7% 447 germinate & 4
U= FOo=7 YA B licheniformiss A-4%0l 71 wol gt
A=] 4= I= Bacillus species 2] opo] ATk Al-2] Fujjol=
HofotA] = AR LA U, B cereus?] EA= UHTEA
olAs AgEE Aoz d#A YA post-contamination©]|
OJofA] T2 AtAlRel oA E ZAPL AopPd7| thiZol Al
o] 7B 2 Yolgod BE Y QrKDavies, 1972). Busse
(1975)= UHTAH 2] A4t qlof mlBEZQ]l F4S o294

A T 5 UeA E S0IM A mdEE]l FEEA

iste] of A A9le HWelal, BAIE siEe 4= A=Al dizt
Hloz 30T 3¢ widATle A
30~35C0oIA Zojk 5~7< ufiRFA| Aok
£ 7Fid 4 1T Luck 5(1978)&
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FATY AFES Y5t tyndallization B -85t 5
%, 80TOlA 1081t EA7] g 3 30ToflA 24417 viefsta, o
A g 80T OlA 1087t FA ol WHoRE -f Wel 24y
gatoll gt AMERIE RARSIGIOW, TR At gidithe
Brown 5(1979)}& A% Erska ik Molska 5(1977) EA
2o]| SJeiA Alg F2 E BTt oA GEHAEA] Yot
RAshiAl 72T, 76T, 84TONA 24 15% 7H4 A et Aah, At
257} #oVAGE Bacillus®y Microbacteriunmd 22 WEA
9] EXL7F otk AZ A =Tk EIF 109T, 115T,
121ColA 242} 5, 10, 15, 20874 GA2ol9E o, SRl
A F24 52 394 ZARY APEA T} B89 Gha-
1eb(1983) ZAFSIIET, 524 AP A=Y AFERP &
A 22 FAHAEET Ioial A Hasigl

42

[

GO BEA FEE AAAY F AxREE AR ndEd &
Aol AHH o0& grgetty & 4= Sloh IR nBEH &
AL Yol 2Ast= vEY 4ot nBES] 70l wet 273
=, FE9 Rl 7 gol TaE= PA¥ES micrococcigt
streptococcigt & 4= 11, $-7-9] FA et It 7MY F8
g Al 7HA] mIBEDES WE8H, WA 120 tieto]
ot WEAdwoll= Micrococci®} streptococcigt & 4+ AL, 5
9] @xjeje} H-sto] 7Hg S8 Al 7HA] p8E 152 WaH,
WAt 123 gidtoltt. WEAddtolle= Microbacterium,
Micrococcus, Bacillus, Clostridium J18|1L Alcaligenes 53}
2 2571 Q1 WAL= Pseudomonas, Acinetobacter,
Flovobacterium, Aerobacter 181 Alcaligenes 53 22 11
g4 7 2 e 2 AT ol A =
U= 1T 152 WY - WA CE ofs0| AtA g 4
opgZ 4= lom, TRt WAL 2Lk T2 A 2o)A A 4= Q17
wizoltt. FA Y} A= A rBEY 42 & o U
BT, AT, WErE AR 2N T & 9l
1, Aot TAE rBE 4ol tishA feute] AlEaAol
A A5 mLT A7t 45 ofsk= skl Qlar, o
T = mlg 10 ofskE FAstal itk SFH8ES Abday
£73Z D-Value, Z-value, Qio-value 181 F-value2A] sfal
=], D-value (O AT LA VR E= A0 S5
1089 12 ZaA7]1=d ast AI7He Z-value(D-valueE 10
9] 12 A7l 8oks 2EASA)7 BAH0E Wol &

o] L, Fo-valuew 34°IA A2 AAts) E i BotA= &

I

_{
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= Ok
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e Uefli=t ARET A rEES 79 AAE
ZgolA] iR AFEE7] Tizol] ¥ SOl ol A2 nEEE0]
Q= Aol SEEE AL IE0] v Ue WEAY sauE
olg} & 4= Qlal At & post-contamination®] 2J3A] o]E0]
Q== Aol2t stk TZAT o]t A=A nE Soll=
Aol APEEA] O WY - WARA BlE 150 Sivke A
o] YTl o]F o]F WY - YA RS TS B2 %
o}, a4 mlRiEolst 62.8C A 30872 EA o AFEE]A|
A= vEZR Arthrobacter, Bacillus, Microbacterium, Strep-
tococcus, Lactobacillus®}t 22 £0] o]E°] dgstal T 1-24
nREol7 55T A A 4= e VIBEE 3714 ZAYAN
52 B3RV ZAYgER] ool &3tk Alg UHTEAE
Aa5olA 71 2ol BHARE Bacillus species®= B. subtilis,
B. cereus 183l B, licheniformistt. @A2] B0 ©E AFEa
o] m} vBES Al 7HA] 1FCE vhE 4 Atk & AWAE
HTST AtAEol AFgEl= u{E8=E Staphylococcus aureus,
Hemolytic streptococci, T84 W, Pseudomonas,
Brucella abortus, Mycobacterium tuberculosis 12|11 G5,
FgolEo] olo] skl T A 152 HISTEA Zoll= AbEs
A QAL UHTEA oz AMEE= H¥EEE P4 ente-
rococci, micrococci, 181 Bacillus, ClostridiumPe] °l°l| <
St Al 152 UHTEA 0 APEER] = VYRR B,
stearothermophilus®] A7} olo|| &dl=t|, Y57} wo] o0&
H¥S W= Bacillus?} Clostridium® 2% ZAEE o]of &3
7} ek
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