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O WAES FAd o] &= G FHo wet 53¢ g Fd (autotrophs)
3} F£ %7 (heterotrophs) &2 #F ¥t}
O FYQd(auxotroph) : ©AA Q0 OtLt O]9 HLAE Q0= B
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- HAEES FUIEA Ao dqUA g AEFAAEES dAsk] AR E
- &5, F3Ho|, A T @AYo Glucose, fructose, sucrose, maltose
59 olFF7E ol &Hd
- lactose= ZUHMIZ Lt 2T AT 0|2 = 0I20IX| 2otk
- g E (AR} pectin)= 7FREE) ﬁ(amylase, pectinase)ol] ©]&jA] o] &

1)

ak

|
do o 2
.]201\:
(o]
rf

0 X o 41 —
Mo = b M @< 4
e
-z
[0}
.. O
1\:1
£
%
2,
41
>
=
2
1o
_o‘Lt

|
=
09
=
rir
oM
.|
oz
of
M ox f
>
T
s
(@)
o
N
fols
td
'
oK
ot
L
S
o
N

A
- T A (F2), MAHDNA, RNA)S| dazA Axe] g B4z
A Fol Aol w2 F AR Gl A,
- OHDI=AOILE ELIOK= o) 7o) v AZ(@®OL, MP)ol 183 5 Ut}



- SMAS dr Yotz FAAZL F Ade FFolv dFAT
9= 0I201X| 28ttt
- PeptoneOlLt HME L 7hE s sl 5ol ofstel A&AF peptidert
ofmj:=Abo 2 FafE o] o] &
ex) Aspergillus, Penicillium(%3°]), Bacillus, Proteus (-3 A|)
- 8%, gf i QA Fie4LE SHIOHI] &3
- 082 W0 HQot A 4 :01 - 05% N BEH I
- HoJY0M 24 2T EH0 0l
ex) FA R, 84 il WA g R FEE ST A Y
@ FIdgs
- g%EFds 1P, S, Mg, K, Na, Ca
nl 294 : Fe, Mn, Co, Zn, Cu, Mo, Cl
- F7)ol2 GAQ| M #o, 549 thE 2XHHAIME o] A ite o] &
nAER A 2 peptone, BEE, WOIE 5S A&t A FUIERE
m=2 H7te da 7t gloh
deddu A= FrIEFE Hobslor
ex) T2 & (Aspergillus niger) : Cu, Zn, Fe
Cu ©] 2% Penicillin, riboflavinA+S # &j
HIEIAIR
- Vit B1, B2, B6, pantothenic acid, p—aminobenzoic acid, Bis, nicotin?t, 34t
- M=, 330l 22 : HEf gdsEHE 8R
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ex) AT : vit B FX gow AHAFHA EI

S. CErevisige : pantothenic acids 22, W5 UL E & = biotine &7
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2 M 5 (water activity, aw)Qt OMS0] M
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TESdS(aw) : 2IetHt20lU O1MEo] A&l 012 JIstt =883
O8=9] XM aw 099, 2E1x, 49, A9 59 845 HUteld aw 4
u A& Ao glo]A AFS ERHT & awES & 78H, F3o|v}
Mg e awE Q 3k}

A5 579 74P > 514 @P) - A Fe 57 S

ol =2 aw(1.00 )l = vAES o] AsEM, awe] A9
mel AgEo] A

% 9 A (halophilic), WA A (xerotolerant)?] A &S R gws zt=t},

O
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JIBEX 82 AZE0 aw : 0.98-0.99 (O|¥E dF JIS)

<E HAEY AFd a7HE A& FEEHE> p 127 FZE

o 4 £ A TEEHT
) Fat o] Haf Al 0.90 - 091
Bacillus cereus 092 - 095
Escherichia coli 094 - 097
Lactobacillus 0.90 - 0.96
Sallmonella 093 - 096
Staphylococcus 0.83 - 092
% 494 (halophilic) A3t 0.71
gHite] ax 0.87 - 094
Y 2F59FA] (osmotolerant) &5 0.62 - 0.78
Hansenula 0.89 - 090
Debaryomyces 0.87 - 091
Zygosaccharomyces rouxii 0.62 - 0.81
g2 30 0.70 - 0.80
W A4 (xerotolerant) 3% 9| 0.61
Aspergillus 068 - 0.88
Penicillium 0.78 - 090
- HAY NZS AF20 WS J2A0] 20HCt
- gl ARGl F A AT WHE aw 0950150l A s}
Fgol= 4gol bt
- AR, R, RS, ISHEAE S0 ARAFES aw 061 o8t HA dx
- JEXEAE2 aw 0.72010t TIH A8S EIHOkeHCE
- goje] FU1Ge AFEGel AL we Fawth 2L FEAAE BAF
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=
O
3e] ot ks AR Sk, A20| ZoISHS aw o 08 3



ol 2F 3%2| 4322 JHI1 U= HIRE2 0982 aws ettt
- YA H2AAERO JIE2 2% NaCl EE 4&0FE T
ex) TRy A9 A| NaCl 5% : Clostridium botulinium(6.5-12%)
Staphylococcus aureus(15-20%),
WAAHER : Zygosaccharomyces rouxii(18-20%)°] 4ol A A3 %
3) pH : -log[H"]
@O 2% pH :
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- AIZO| pHJE 4.20[010! AL WYAANTO| M O OF O 3

M AZ0M pH 462 ANAZ[} HANAZS TR0 BH=A, 24
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ex) Clostridium botulinum AZE} SAMMO| DH460I6IOIIM OIFOXIXlI &2
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<E F8& 4% pH ¥H>

Y & pH H 1
B 76 - 95| I8 =2 pHE T AE
A5 53 - 64 | BAA 3o JFS W
o] 68 - 80 | Fost¥ pH J<=
s = 68 - 5.1 | sz F-oHHA pH Ha
oF A 7 53 - 63
7 30 - 42 | FEzgolek axo] ofsf 5
el (FAt, wl®) | 1.8 - 20 | FRFFolet AR o) R

O EZ9| albumin®l pH : 7.6(A1M38 S
F7] o Wxshd pH &% 94 - 9.7
- pH < : nAE] e A, FHAA3}

(DH 822 |XI) : CO, 34 B3 A 7|58 v&

HI
M
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H: S (70 -72
259 pH : 69 - 7.2 (EIIH XTHCE HAKME =H)
A7 %] pH : 54 - 5.6 (glycogen — HAH

b= M1J|= O14Ssts o= HIFZIOIKIT =2 pHE 2
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P« g2 =2 &8 4=

ex) Pseudomonas AR HFe] A pHE 5.6 (5.6°13 AZAH Z=71)

@ O1’4=0l tHSt pH S
- AT HZA pH: 7.0 - 8.0 4¢%) Lactobacillus (pH 4.2), Vibrio (pH 8.6)



- F%0o]9] HA pH : 50 - 6.0(2-8.5)
- 8% & pH:4-6
O JI&E9 pH H21Qt O ME0| &
- 7149 pH ®3 - 2H0I2E82 0T XX MENHO| St J3FS F=rt
- nAE gk pH =742 OHElTIX| S22 &k, FI|d 20| MEUHE /¢
O E Ao wotgt pH : F%Fo°] A pH 3- TAFo| ol A o}
O "AES A3 pH : pH 4.20]3¢ A WA T G <A
O WEAH pH @ Wago=zA mAEAEAA 237t S
O &4 AAHH pH
- Asp. oryzae : AHdpH (AHA protease), A (FA T &4Z#]A protease)

# 4-7 ,0|4= d&9| pH Y2l

o o 2 . A®pH | A pH %7 pH
A 7o) 5 5) | 45 | 65~75 | 9.0
Acetobacter 4.0 ‘ 54~6.3
Bacillus subtilis 42~45 | 6.8~72 94~10
Clostridium botulinum 48~50 6.0~8.0 ‘ 85~88
Escherichia coli 43~44 6.0~8.0 1 9.0~10
Lactobacillus(most) 3.0~44 55~6.0 : 7.2~80
Pseudomonas(most) I h6 6.6~7.0 8.0
Salmonella(most) ‘_ 45~50 65~75 80~96
Staphvlococcus aureus ‘ 4.0~4.7 6.0~-7.0 95~98
TR ' 1.5=38:5 4.0~6.5 8.0~85
Hansenula 4555 |
Saccharomyces cerevisiae 20~24 40~5.0
FHol(d &) 15~35 i 45~6.8 8.0~11
Aspergillus niger 1.2 3.0~6.0
Mucor 3.0~6.1 9.2
Penicillium 1.9 45~67 | 9.3

® pH 2 AlZSEE
- AbS T RN A EY A A
- 22 pHel A F714F Roh= |IAHELAL HAN0| AhiZar 30
- (why) : OI22ElX] &2 RIIAO0I MIEWHE S0 MIEZW pH =%
O # HHYHS XUOZ L20l0] dFANSEEH
ex) Salmonella, Staphylococcus, Bacillus cereus : pH 4.9 (4 AAF% 0.04%)
Aspergillus niger : pH 4.1(ZAX% 0.27%)
Saccharomyces cervisiae : pH 3.1(2F%= 0.59%)
Sauce, pickle : 15-2.0% ZAFgH A}-&

O Eigg S0l AIBH=E A8UT HEZ0 et SN =it



ex] =E(0.02N), 25%(30°c) : tartaric acid>phosphoric acid>lactate> citrate)
O HAMEY AE : 24 A= FajAT A4S 94
O Propion & : 24wt ML 4FAA Z347F A
ex) Swiss cheese : Propionibacterium shermannii
o] ropiness (Bacillus mesentericus) Y34 : Na, Ca—propionate (0.18-1.25%) %7}
4) &4 [p 135 #X)
* AP Qe T AbAe] gk WAl wet PAES vt 2ol
@ Z 743t (aerobes) : ex) Bacillus, Acetobacter
- AbAT7F glow AEekA Zeke o
@ & 7|41t (anaerobes) : ex) Clostridium, Methanogen
- At 9] EA 2 Aol XAHE o
@ B4 ¥7]4dt(facultative anaerobes) : ex) Escherichia coli
- AbATE AY fIAY st o
@ v 3 7] v (microaerophilic organism) : ex) Lactobacillus, Streptococcus
- g 714 - A71A RSkl ASekAl Eekal AgE ARV EA
o o 2 st

=
T

A

©® W74 8743 (aerotolerant anaerobes) : ex) Clostridium perfiingens
- Ad) F7]AolA T o= HE 4bho] WS B9

®) |]|AH O] MAQIANE =X :
- 3 A (thioglycolate) & -k st viA & Al&ste] =74
o] ¢ A& 7] (obligate aerobe)
A A dzesdaRE YA g5
5714 A AT eR A%

%

*x

pot UH

O EALA (ROSIQ SHar}
- AA7F ARAGA ] oA g 2Este] AdE uw ROS (superoxide,
peroxide) A4 — ZFE st A A R MEESY A EAE Fb
_ gL/H/\}/\ O Hy0»
- @213} &4 : Superoxide dismutase(SOD), catalase



(a) Catalase:
H,0, + H,0,—> 2H,0 + O,

(b) Peroxidase:
H,0, + NADH + H* > 2H,0 + NAD*

(c) Superoxide dismutase:

(d) Superoxide dismutase /catalase in combination:
40, + 4H">2H,0 + 30,

(e) Superoxide reductase:
0y +2H"+ €yt Crequced > H203 + €yt Coyidized

Figure 6-28 Brock Biology of Microorganisms 11/e
©2006 Pearson Prentice Hall, Inc.
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- 7149 absl AmrF @ow o 2 positive 171 YERATH
- 7149 gedo] ¢ oW 1 & Fo HUHS] e
* 3712 WAAE 0 FY As-3d AYASAAH)AA A
s -3 A d R E G ET (A A )
* Y714 P AE 59 As-3d AAEAAEH)AA A5
11719l Eh(-200), 7+ 327](ground meat)2] Eh(+200)
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ex) BLAF29 Eh(+300 ~ +400) : 7177 FFold 93t



TABLE 6.1 The Effect of Oxygen on the Growth of Various Types of Bacteria

a. Obligate b. Facultative ¢. Obligate d. Aerotolerant
Aerobes Anaerobes Ancerobes Anaerobes
Effect of Only aerobic Both aerobic Only anaerobic Only anaerobic Only aerobic
Oxygen on growth; oxygen and anaerobic growth; ceases growth; but growth; oxygen
Growth required. growth; greater in presence af confinues in required in law
growth in oxygen. presence of concentration.
presence of oxygen.
oxygen.
Bacterial
Growth in
Tube of Solid
Growth
Medium
Explanation Growth occurs Growth is best Growth occurs Growth occurs Growth occurs
of Growth anly where high where mos! only where there  evenly; oxygen only where o
Patterns concenfrations oxygen is is no oxygen. has no effect. lowr concent-
of oxygen have present, but ration of oxygen
diffused into the occurs has diffused into
medium. throughout fube, medium.
Explanation Presence of Presence of Lacks enzymes Presence of one Produce lethal
of Oxygen's enzymes catalose  enzymes cotalase  to neutralize enzyme, S0OD, omounts of toxic
Effects and superoxide and SOD allows harmbul forms allows harmful forms of cxygen
dismutase {S0D} toxic forms of of oxygen; forms of oxygen if exposed ta
allows toxic Fcrms oxygen to be cannot tolerate to be purt]u[i normal
of oxygen to be neutralized; oxygen. neutralized; atmospheric
neulrc:Pzed can can use oxygen,. tolerates oxygen, oxygen,
use oxygen.

Copyright © 2004 Pearson Education, inc., putishing as Benjamin Cummings.
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O HABEY A= I MAEY AL & &/
O = WA (psychrophilic) @ H#A =% (10 ~ 30T)
- 0CoA & AgA 1-25<e FHFIA
O A=A (psychrotroph) : H#AH2%=(25 ~ 307C)
- HAH 2% BAGlo] Fe 2 (5Tolshol A A s o
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uhe] Az Gz W

Qo] T &%

T8 4.8 OAEe| MARST OxE 250 s

O 247 (mesophilic) : A 2%(25 ~ 407C)
- Salmonella, Staphyvlococcus, Clostridium, Shigella, Bacillus
_/R]I/] Jth }\125 01:11—-?7—

O Z ¥4+ (themophilic) @ 42245 ~ 65T)

- Bacillus, Clostridium
- T EH Al =8

¢

@ 129 IF

- HuAAAZEHD 10 ~ 15T 2 LA 553 AbEET
ex) XAE FAEA v Fulw, WY 60T, 30 min 3] A
L2 A A1t (Bacillus, Clostridium) - 100C, 30min A<
O JIg3EJI&d(autoclave) : 121°C, 1.5 atm, 15min
O AZ9| &0 QT JIgXA :

N
o,

|

H
i

|

}_,

- MR, AN, 27D w5, AFEe pH, wEEE, E%

R AR FR9 09E 5& nyad.
- 7k o3t YA FHE HAToR FEA AT BF
O fg° I%’é‘i‘
- X 24at73Y(pasteurization) : 61.7°C, 30min

- 12 AI?_l A B(HTST) : 71.7°C, 15X

- Zi2=2kaeF-(UHT) : 138°C, 2X
O dA gl & mAE] AE2 AFO HELS ==t
O Alste] WEAHd2 T4 IAAA M =0

d
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= 50T
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El E
.:515 10
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0
® 4L \70T
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0.1

Al zE

Tl

a8 4-9 YRz 250 0E S2F2 AESE

o 6I-A‘I[D7 |']

O OlUHA

- FMIIQ MIEJ} S 547 B0 S M0l =0
- MSR2TIES £, X pHUIM 2 HZA0l 30k
- Xl S ot0| =248, AX £ U2 MIIe=N

TEEEEI ZO0IXE & MSBH0l HEICH

® 29 Jg
- Y& (refrigeration) : 0 ~ 10C& HE
- W5 (freezing) : 0C o|3l=2 FAHE
- MAEY] A A HA T iAo A9 §ItH-10T o] &%)
- A A, AlerER A2 dig Aol oS Atk
O AAEFAZEA : UIME SF0| o, 2 =#A17F 2= A0 =201 oM
O 07 &£= 1 olote 2=0jN sl =
- A2A At Flavobacterium, Pseudomonas, Micrococcus
- #330o| : Penicillium, Cladosporium, Mucor %
- &% : Candida %
ex) AT : AAZA(-193T)oll A 40A]3F o] AE

6) B3 LA

_10_



* W& 2~ E - (emission spectrum) @35 (700nm), ¥ E A (750-1000nm)
AR 219] 4(200-320nm), 7FA] 24 (400-700nm), A 2] A1 (750nm)
R mAELS e FHT o] FL Foa] &z}

A

- A WA el Zekn AMATe FEIF EAA ApdH
AR F AZOR A A

- e e Aeag Yol AR AelH e Aol ¢k

- 260nm : 4FFol 7HF FE, FAHONA) FA £4S F

O ¥3l=(Photoreactivation) :
- o AR FAES Qe At Tgo] Bo Zo] 74 FA(310 -
400nm)& ZASHA ARAE7L A @45 EE A

® WARM [X &, H0H(7 -ray), B-ray] IR
- oAb A TR0l B XA, y-M J211 SARSHRIANM
Lot g% 47 42:] ANRE gg 0l Hge o

He wuww g o8 HE e xﬁ}wwo:@ g3t H3 9
- DNA 2 RNA SOl A2 0| XIAIX8S ot
- MHIHOl £E2 MANH OH, H'Ol QSATIQ BV MTtH =g
- KA, AERE TR W YR FR we gEyel W

O HSARMOl| Het =+

Gram $4 T3 g4ite] B4 : 2gF ol 4
2=

- BE gaole] a4 BRI Aol 2
- g sl 27 Al mAE F3 vARe] e EAT

|
R

q 2] WAL o) 3 H S A : glycerol, cysteine, glutathione
- 7+ & A (sensitizer) : At4, SH719F 234 S 717 315HE
- WAL dig AFAH L 35T ALFTE AFAF o] Atk
ex) E. coli BFA17] wet 4ol 2o

O HARM ZAIEIS) (gray, GY)

- 280Gy - Ko 1 joule®] S2S LIEMHCHradol 1008H)

- AFZANF 0 0.05 ~ 30Gy, (Ha 10kGy 7+A] Al gh)

- e mabg c WOIOIM, &4 XIGUMSlelN, S==0| J|&t THl)
<o DNA &4, MESS o
4 HEOl WAMS AMZ0l BS ZA, TN o9t S8 U

Sh N
fo r

W}

* A

=

H 4-11 #ARMO AF012 018
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- 12

Z A& F 2 & #F(kGy) A =
2ol A 0.05 - 0.15 | A, &3, vks
&4Ad 0.05 - 0.15 | Wb}, EntE, ghapof
s 01-03 | ==
& FAE 0.1 -1.0 5, &, 453G 9 ofx
F A A (=) 05-5 = 7]
FaAAEE) | 05 - 10 17, FEFFH, oF
Hdo A 2 - 10 a7, 7]'1:1'!‘!‘, i, A F
iy 10 - 30 FA5, & FAXE 2
7) 3} oFE (AT AL HEA)

O v A E & (antimicrobial agent) : 23 Al, ASAl, WA, 3}ste WA
- g3t Al (antibacterial agent), &%l A (antifungal agent)
— ghrjo] 2] 2 A (antivial agent)

O Antimicrobial agent #H-& 7]t
- Akt &2 (bacteriocidal action), &3+ 28 (bacteriolytic action)
— A3t 2F& (bacteriostatic action)

O Antimicrobial agent &4 "X = 3¢
- A=Y T, LA {2k, A2 5

O T EZ ZE&Fe o et
— At Al (sterilizers) © Pl E At
- A% (disinfactants) @ Hv A& At
- WAl (antiseptics) @ H| =9 AelH &5 oA 2 A3
- A% W ZEA (food preservatives) @ 213¥E 9o AFAA S ZF7}

O A A

O ATAY F7:
- T 5533E 5% (HgCl). 222 (AgNO3)
- AastgtE st A, AFEARIEE VA B £ AE
- 22 3%E L AARS, FEd &%
- AbskA - GEASISEE, JAks A A E
- G =N A LS, dFs, dsF s
- Yol AMGAA, MAF, 7t fUE

O ATdLFA ZE72 : dlAAY AL, 4AsE, did ¥y
- gl AwWAd guzE - 5E ZdAke 283 phenol, alcohol
- Absbzbg 0 AAksteE A, B R, W NaOCl
- Aleid s shghE YA da, 8
L R e A S A S



@ EEA

P LTI ERE

N

sz o
, AEe AAE A4
v u, i—e—?lé

FBR O AATN YEFY

¢
0,

dehydroacetic acid

b
w2 9] A benzoic acid &

2
T HEI19 24
= & DI ®J|A | A |Gram |Gram
g EH o 2 E R E K} A SNT (2P [
0l | — |HAMZ HAMZF | Z|SEID((SEXH
. ) MMUSE 987, pHE
Benzoic acid |+ |+ | + |+ HL L Gagias A gl
i . MMUSE 8, pH7
Sorbic acid LT XX T gpaiie s gie
Dehydroxy- MMUSE Q8 WO,
. p ++ | ++ + + +
acetic acid 0 |0 S0 2=
o —Hydroxybenzoic pHOl FggS UAS9
. ++ [ ++ | ++ + + | ++ +
acid ester ZIHAl 2= X0t
i . i Al_}A‘IOIAE o Elg
Propionic acid + X | + X | x| o 0 ﬁ;_‘};gg Emf;g
++; W 3g o+ HE o Y%, x; Y&

8) MAE AKY AHEZR
* AAn A= A S Al
O FEA A F FFE AN=4
O AR : ATFBSA S
- §4A3A : Lysozyme, ovomucoid

- Avidin (biotin®} Z23%), Conalbumin(& 3} <H4 ¥ 3}

- =2 pH

O #7HEE

~ rol e Tl A

-1T= -

o

- Lactoperoxidase :
- Lactoferrin (H 2 gtk
- Fatty acid : ©3 =%

DA AN A E

0 HE=A

@ 4%
A

i A=

=

Fu A2 ET, E2

o
=

et Bk 2E A

9

= =
FHREE =

%1+ peroxidase

Ta o & Asdo

AES) FES op]

%)
- v AE3¥  Tomatin(Ev}E), anthocyanin 2] 4,

= : thiosulfonate
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- oAAF AR
[14E

P XARPAEATE FEEA

SHEHl Z+4 Test] :

disk-diffusion method

(gram-positive)

Pseudomonas 2
(gram negative)

(gram-negativ

Fig. Evaluation of disinfectants by the disk-diffusion method
9 O4=9 =d, Y X 2=EEY
O "AES] e

* MAES &F

W] e v wRe 4

Hol] ZH o
* AZ8HUE HI0| SlAl — M XINA I1H°t — colony M
O A=+ X (selective media)

N E:

- ARAAE EEg 58 A E AFEste] skt sk
A7t S &5

ex) &%o] ¥4 : citric acid agar ¥j#]

O 7+l A (differential media)
Tt Asted JES e viA g

colony®] =po]7b wjxe Al 7FA|3F = ¢l Wb

& olgafo] v
o]t}
ex) LARIA o] FH & W3} @ proteinase, hemolysin

8= thate] A3z

o<

, s
H ®3le w2 2 A eke] MZ4mst : EMB agar
ex) selective/differential : MacConkey agar

G5 o

D aggAd T e AS oA
Lactose, pH #]*]¢

ok . E. coli %22, Salmonella
O 534} A (enrichment media)

T
- olz] mgEoel 4

T A EES
ex) HYA

Q= A5 WA F FFe A

A7EA ek MR F4 mREE 3

H
I 22 - A7}y, Shalmonella : selenite broth AI2

L e

o] Bt}

4 A

_14_



Psedomonas agar P(PSP) medium Tellurite-glycine medium
[Pseudomonas aeruginosal [ Staphylococcus aureus]

Eosin methylene blue (EMB) medium EMB medium
E'scherichia coli Enterobacter aerogenes

@ A (medium) : A WA, A WA (HA A + )
O Al (synthetic medium) : 3}sh4 o=z izl JFaEntez v+ wf~
O HgulAl (complex medium) @ 3t8H% A o] YA B 7S X
3t HiA]  ex) yeast extract)
@ HHHE
DR R, SR, 25, ETIR

O Q|2Hi (batch culture) :

- du Ao 7S HFse] wjdet= =2
Taolyd pH 24 99 oWl e H7tEA Ze

SOt HiXIC] ZAO0IL} HAREO] 20| HIS

=~
oy
o
B
X
ot

ol
-
%0,
rr
=
o
o
i)
°x
=

- Ul AE Mg OF HOHIELC
- TFo AFGAUGANE & F )
O Eﬁﬂﬂ% (continuous culture) :
- ket A& AAZFM HAIMEE HHTc=H A& 4435
AE A= A% dASA FA7F bs (e A #A4)
@ O1¥E89 ¥=
—Eﬂﬂ} l*ﬂ%% Hl%%ﬂ EA4& FA8HA A orstar, SdEA

o WA, %%Eﬂr 5T, —20°coﬂ*1 e
- A7 BE o MHERAEY Deep freezer0ll
- AAFALEH (-150~-198T) : AA7] 7HA #S wjF + d5 A
« 5 235A 0 10% glycerol, &, 83, sodium glutamate
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10) Colony counter

At
n[2]e] [e] [
h[o] oo ) _
ol |2 [ i
el F ]

= /

Microscopic observation; all

cells are counted in large square:

12 cells (in practice, several
squares are counted and
the numbers averaged.)

Figure 6-9 part 2 Brock Biology of Microorganisms 11/e
©2006 Pearson Prentice Hall, Inc.

- %%azﬂllvophilization] DT
Az =] 9}

To calculate number
per milliliter of sample:

12 cells x 25 large squares

x50x103=1.5x107

Number /mm?2

1
Number /mm3

1
Number /cm3 (ml)

2§ AP Eel A Ak W

L

TABLE 7.5

Physical Methods Used to Control Microbial Growth

Heat
1. Moist heat
a. Boiling or
flowing steam

Protein denaturation

b. Autoclaving Protein denaturation

2. Pasteurization Protein denaturation

3. Dry heat
a. Directflaming  Burning contaminants

to ashes

b. Incinerotion Burning to ashes

c. Hotair Oxidation
sterilization
Filtration Seporation of bacterio

fram suspending
liquid

Kills vegetative bacterial and
fungal pathegens and almost
all viruses within 10 min; less
effective on endospares.

Very effective methad of sterilizo-
tian; at about 15 psi of pressure
(121=C], all vegetative cells
and their endospores are killed
in about 15 min,

Heat treatment for milk (72°C for
about 15 sec) that kills all pathe-
gens and most nonpathogens,

Very effective mathod of

sterilizotion,

Very effective methad of
sterilization,

Very effective methad of sterilizo-
tion, but requires temperaiure
of 170°C for about 2 hr.

Removes micrabes by passage of
a liquid or gas through a
screenlike material. Most filters
in use consist of cellulose
acetate or nitrocellulose,

Copyright & 2004 Pearson Education, Inc., publishing as Berjamin Cummings.
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Dishes, basins, pitchers, various
equipment

Microbiological media, solu-
tions, linens, utensils, dress-
ings, equipment, and other
itams that can withstand
femperature and pressure

Milk, cream, ond cerfain
aleohelic beverages (beer
and wing|

Incculoting loops

Paper cups, contaminated dress-
ings, animal corcasses, bogs,
and wipes

Empty glossware, instruments,
needles, and glass syringes

Usetul for sterilizing liguids
(enzymes, vaceines) that are
destroyed by heat



TABIE7.5 | Physical Methods Used to Control Microbial Growth (continued)

Mechanism
of Action Preferred Use
Cold
1. Refrigeration Decreased chemical re- Has a bacteriostatic effect Food, drug, and culture
actions and possible preservation
chunges in profeins
2. Deepreezing Dacreased chemical re- An effective method for preserv- Food, drug, and culture
{see Chapter 6, actions and possible ing microbial cultures, in which praservation
page 170) changes in proteins cultures are quick-frozen
between —507 and —95°C.
3. Lyophilization Decreased chamical re- Mast effective method for long- Food, drug, ond culture
|see Chapter 6, actions and possible term preservation of microbial preservaion
page 170} changes in proteins cultures; water removed by high
vacuum at low temperature.
High pressure Alteration of Preservation of colors, flavars, Fruit juices
molecular structure nutrient values,
of proteins and
carbohydrates
Desiccation Disruption of Involves removing water from mi- Food preservation
metabolism erobes; primarily bacteriostatic.
Osmotic Pressure  Plasmaolysis Results in loss of water from Food preservation
microbial cells.
Radiation
1. lonizing Destruction of DNA Not widespread in roufine Used for sterilizing pharmaceu-
sterilization. ticals and medical and dental
supplies
2. Nenionizing Damage o DNA Radiation not very penetrating. Control of closed environment

with UV [germicidal) lamp

Caapyright € 2004 Paarson Education, Inc., pubfishing as Beriamin Cummings.
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