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v A E AFH S E o] 43 AHA BRI A2 A9 2319 AR EE € YAAA AL IS SIS
314 314} BacT/ALERT 3D AHgu] 7] &= v A E AR A] A 5= o] A 3jet A S v Ay 2 2 7 &3l AH]
2A QAARE o] 43 v AFE vl %} Aol o] 4-FH gk} AFn%] S EEAS RS JGFY 7T
A1 el A4 7158 RA S H 71517 $ 51 659 AlES ol 431 54 R AE5AE £ 8¢} 3% 3UA
A= Pseudomonas aeruginosa, Micrococcus luteus, Bacillus subtilis®} Staphylococcus aureus: 1 CFUZ} 31.444] 7t
Well &= %32, #7142 Clogtridium sporogenesi= 15.964] 2ol T2 F-2) o] A H ot AR F7 | AT
2l Propionibacterium acnes: 10* CFUS] ol Al 7 26l] 129.36 A| ko] A28 H I} o] 22 A=A FA A
W i A &= oA 10~10°] =32, AEF A 7HE 2-10A1 3t 58 A2 2 A A%y o] vAE F
A A &4 Y-S D E gt EAIF A o] 48 25wl FE-E JAA B ML A AL o}
Yzt A5 gFe FFA e o] 4 shssitha ddd.
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Yoo} AEs7] 98t F 30
d AXE] BACTEC 460 (Becton Dickinson, USA)S H|£3}o]
AFsl e Alz=El o] JidE]e] ghk. o]2f3h AFsui g1 71l
< HAE F29 o) A== CoE 18] A7) pHel W3l
Atk 9] wst HABIAL EA8te] mAE L] SAARE
sl Aelth(y, 8). 7P WA =UF BACTEC 460 (Becton
Dickinson, USA)E- A &) 24 FAW4 0= WAl Hl
Zle] FHFolut #H7]ell Fol7t estug o5 HPAMY A
2]2] BACTEC 660/730/860 (Becton Dickinson, USA), BioArgos
(Diagnostics Pasteur, France) 5-°] 7RZE QA o)L AEH)
Y 7FedAIZNE A2 o] BrFssio] 19y A3
Bl & ©o] AATH2, 8, 16). 0]213 TS Bkl A
TUEo] kst sl AEW2e] BacT/ALERT (bioMerieux,
Inc, USA), d3Hd=12]9] Vitd (bioMerieux vitek, France),
BACTEC 9240 (Becton Dickinson, USA), & <4129 ESP
(Difco, USA), o.asi.s (Oxoid Automated Septicaemia Investigation
System Unipath, United Kingdom) 5¢] o2 uj%7)50] 7ats]
A3, 6,7, 9, 13, 17).

BacT/ALERT 3D AFzHl%7](bioMerieux, Inc., USA)E A&
Uelgo] 7hedt 29| Asuig71Q] BacT/ALERTS] 3 &
Wz ogEe] Z40) wet ool F71sh wjekele] pHrt
wskaha g wietol Rakel LED Wgalie) szo] 34
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oz gAAt) oal Ao HF A E WHE o= A
FEOAM AFs o2 FAFe 24 A0 7 nES ASs=
Al =8l o]th(5, 6, 13, 16). H =] okEe] PAESH S
gH3laA} vlar FDACAME AXIskE A Al2ES =Y
sto] AEOJoREel e A F-TAIFHORE IRl o, &
o A FolAME 2821 A (blind subculture)
ol S AsshE A= H o R Ao EZN eIt
H-8-& Azhslar 4l&skar ARl Aeks slar Tk, 4, 10,
11, 12).

oA 2 ABeIekEA 09, A3t FPsdt v
T FoAEMe RxEdFE X 3T UIH AT
(Pseudomonas aeruginosa, Bacillus subtilis, Micrococcus Iuteus),
1%2] 5493714 (Saphylococcus aureus) 2 252] 7|14 A
(Clogtridium sporogenes, Propionibacterium acnes)g thidoz
BacT/ALERT 3D AFsHid719] A=} 84S Hrlstaat
® 978 Y59t

L9l

L Wy

=

oF R HYE A E M=
American Type Culture Collection (ATCC) ®=+= Korean Collection
for Type Cultures (KCTC)ollA 43+ Pseudomonas aeruginosa
(KCTC 2513), Bacillus subtilis (KCTC 1021), Micrococcus luteus
(KCTC 1071), Saphylococcus aureus (KCTC 1927), Clostridium
sporogenes (ATCC 11437), Propionibacterium acnes (ATCC 33179)
659 B FFE olgslach. WA A LIS o &g A
ol AHga}r) A3 FEMFRAE EH5] 8] 27be) Ay
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Erit 29k iAol FEate] £3hE wizhA] FHEs] wi st
P. aeruginosa, M. luteus, S aureus 352 T &S thioglycollate
Hj Aol (Sigma, USA EE Meadk, USA) HE38F5aL, B. sutiliss
tryptic soy broth (BD, USA) uli=]ell, @714 Al$<] Propionibacterium
acnes?}t C. sporogenes= 212} potato dextrose M A] 9} reinforced
clogridia medium (Merck, USA) B ZJoll HF8le] vl kst
ufjokgk Feloll 20%69] glycerolS H7}ElaL o]F 02miy EFs)
o] —70°Cell B3It

BacT/ALERT 3D AtSHH ¥

THIE W Al s 2RSS 5714 EFHIAI(SA media;
1.7% of pancreatic digest of casein, 0.3% of papaic digest of
soybean meal, 0.035% of sodium polyanetholesulfonate, 0.001%
of pyridoxine HCl) === &714d ESHIX| (SN media; 1.36% of
pancregtic digest of casein, 0.24% of papaic digest of soybean
meal, 0.035% of sodium polyanetholesulfonate, 0.00005% of
menadione, 0.0005% of hemin, 0.376% of yeast extract, 0.0008%
of pyridoxine HCI, 0.08% of pyruvic acid sodium sdt)ol %
3}e] BacT/ALERT 3D A& nlolA 547 sl &
7173 FEA(SA)SE 714 FFHIAI(SN) B vl o] Adwe
gtz o 2 gt vAES] wjYel de] o]&=<= tryptic soy
broth7} /3ol FHWE9] ujgo] &olst=s 3= sodium
polyanetholesulfonate 3H-3-TA417F F71=o] ok &7 )
A(SN)= HHlHd vAESS] 4745 F= Hemin, Vitamin K,

Pyridoxine 5°] F7}=]o] At

v Al@AeE =AW Eare] RtE S Al
zyzke] wjA)o) duplicate® HEdlal ZgHsh vjkew 2 2o
A 1877 B2t vl o)E 108 AEE A3 & U338
FAPNE o] g3te] smiy 714 BFHIR|(SA) e €714 F
Zul R (SN)oll HZ3aL BacT/ALERT 3D AFSHi<E )4 547t

ueFaTY.

YR%o| 53

BacT/ALERT 3D ARsH Yol HER A d+5 1]
Sstel 1 HaHom AFEE HRATES olgale Al
5% 24390), 7 WA 25001E FR DA
ek Ferleld 28 ol wid ¥ A4E Pt
sloel AT5E ST BRLANAN FH9 Het
S A el 3] WA 7Fse Holgs A
2] $AHCFU; colony forming unityg o|v|aic}. A5 uje7)E
ol 83 Al 0% Aol WA 2} vl o) HEH AR
Fe smiolEE st A ol 200E FHL, HEF 7
o 54 wlg-L Fl AR PAle) A 2] AFTE T

At

1o

|0l of 8 MTHAIZH 53
AFU YIS ol 83 AT Aol 9% r e
Az ug 5 Y AR ARS AP skl A4
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UA Zt vE-2] M)A Hgeneration time)S e =M A&7
T} ASHIE SAsaA sk wi sk E1t @714 2300
A AR GRS e Aol Bl @718 AlQlstar
P aeruginosa, M. Iuteus, S aureus 352] H]AE-2 thioglycollae
(FTM) Hi=], B. subtilis= tryptic soy broth (TSB) ® X0l H=E
stod 37oCellA] wiFslEA] w 30Erith FBES SAHSHA
4% FBEE v OR F2o] &ils] o] FolAE A5
(exponential phase)®] Z7174(A)9} B7|F4(B)E T3kl o
T A1 Alol9] AZHT) #ES Tg=Txlog2(VlogB—1/logh) &
2ol tigd, Alkste] 7} wAEe] S AAZKToyrs Tshth
(Table 2).

JE 4 2 S0l 2HE

BacT/ALERT 3D AF&ri~ol oJgt nidEe] A= 2
A e AFRIA] FRIE] st o= IAE 2zt
HiF HoRRE s dF AFHS 1 Il 9 A
3lal ) (Leica RXA2, Germany)C. 2 7] FokS #a3to
ZH AEd TS 15

1 9 o

A S AEe]ofE Y MR HELS HEHoE AH
FHoll o)) shrt. 1y AR RH-e AlgAte] 22l w
Q1 |AZY Aa1 71 AlRe] QFE B FAlg oy uA
HAEHo] Tl AEE d8E 83t A= sl
Holle EAIESH 7ol A&d it AT (NAT; nudeic
id technology), & &E413RH-(PCR; polymerase chan reaction)
o= o83k dE Mol A&E o] ith(7). 1y o TIHe ©
d AP E A 54 QUINES AEse 7IRelRR
Theet MAES Ol Ao R HESY] o TS Adoh
wEbA AEude] T wfiZel Hddl ARl st A
AE Eo] 5 oL ok sEAIRE Zgui o GA] v kel 7t
g&2e PES] AE0] offal =g ARte] gol AeHthE
@o] STk, 3,8). wEhA oleigt e Hekslal wjx|9 o
& LAYS AFsoE M Vst rAES] S A5F
o2 HAEY 7 de AT} o] 8o a1 Ut AFsul
F7IE oln| 7] 238 DARE QIR B4, WAle] FatA]
H, AFEor 2 AAA Y AE HE 2 FoAEHOE o)
H3 ATi6,14,15). 2HEZE 359 7|4 Al (Pseudomonas
aeruginosa, Bacillus subtilis, Micrococcus luteus), 152 SA4E 7]
33t (Saphylococeus aureus), 2%-2] 37143 Al (Clostridium sporo-
genes, Propionibacterium acnes)s T2 H5u ol w2
vAE ASHT 571 BENA(SA) B 71 FFHA(SN)
= A28} BacT/ALERT 3D AZH|Y7]E o]83 nyE A=
Hol G484 9 ASUEE vlu Frskarat skt

Z} v A Ee] BF MG A At 27148 B B4

A

o u =

ng

o

= s
- O

7145 oF 001 CFURE <F 1,000 CFUZHA] A|D3]4] 3}

7142 oF 001 CFUR-E °F 1,000,000 CFUZHA] Al g 3]
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Sl o1& AFsHdE 5714 EFA(A) 2 F714 13
Z|(SN)yoll 2}z WHEH)S=2 H53}a BacT/ALERT 3D AREH| %
ol 54zt widsle] HEREE FAIATE AHuieF A v
Z7e] 72 714 Al Propionibacterium acnese} C.
sporogenese 54 o)/ i, TA3IATE. A E o83 A
3 A3, ST S awreuset 27143721 B. subtilis= &
714 wFA(SA)2 714 FEMA(SN)AA 25 °F 1 CFU
A AZE 7153t S aureuse 2714 EEHIR|(SA)OA 18

Table 1. Growth detection of 6 microorganisms in both aerobic (SA
bottle) and anaerobic (SN bottle) culture conditions

Microorganism Growth condition SA SN
B. subtillis Aerchic O O
C. sporogenes Anaerobic X O
M. luteus Aerchic O X
P. acnes Anaerobic X O
P. aeruginosa Aerchic O x
S aureus Facultative O O
* O ; detected, X ; not detected
35 ¢ =1 CFU
m=10CFU
30 0=100 CFU
™
=
D
E
=)
%,s“b\\“ o do(oap‘\es ‘“\)‘e\ﬁ Pﬁm\‘q\ﬂoﬂ S auYeos
Microorganisms
) . Detection time (hr)
Microorganism
>100CFU  >10CFU >1 CFU
Bacillus subtilis 10.08 11.04 12.12
Clostridium sporogenes 12.24 14.88 15.96
Micrococcus luteus 25.32 29.04 3144
Pseudomonas aeruginosa 15.48 18.00 18.48
Saphylococcus aureus 15.60 17.28 18.00

Fig. 1. Detection time of 5 microorganisms in BacT/ALERT 3D
automated culture system at 37°C under aerobic (SA) or anaerobic
(SN) bottles. The indicated number of cells from subculture of B.
subtilis, M. luteus, P. aeruginosa, and S aureus were inoculated in
standard aerobic (SA) bottles and cultured until flagged as positive or
for 5days. The anaerobic bacteria C. sporogenes was inoculated in
standard anaerobic (SN) bottles and cultured until flagged as positive
or for 7days. 1 CFU, inoculated about 1 cell; 10 CFU, inoculated
about 10 cdlls 100 CFU, inoculated about 100 cells.
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AIZE, 871 EFEA(SN)IAE 21.84413F Fof] AEE Ao,
B. subtilis= 5714 EFHIA(SA)IA 1232417, F 714 HijA]
(SN)ellM= 1836717 Foll AZEH ATt 18} P aeruginosas}
M. luteus= 714 EFA(SN)IE A AEHA] &9k,
714 FFA(SA)IA 242 oF 1CFUZHA] 1848417t 3144
AIZE Fofl AEFAT F714HTA Propionibacterium acnese}
C. sporogenesS 5.5 5714 EFHIA|(SA)IM = A3 AEH A
2okl 714 T A|(SN)OIA C. sporogenes= 2F 1 CFUZEA]
1596713t S0l AZEATH A3 A widzzdo] vl 7tk
Z& Propionibacterium acnese= 12936717 Foll  oF
10,000 CFU o}dollA AZ=lth(Table 1 and Fig. 1). 2R
Hel vAE AEEe} vusty] Yste] AFsuldrlE ol8gh
HAE HEHO ASUEE thao] Wil met 3kt A1H
YRR} v skt 2t wAE-e] H2AF ot AtiAIRK(TY),
a2)al oF 1CFURE &3+ nlgEo] BacT/ALERT 3D A&k
719 37174 EFA1(SA bottle)oll A o= A== HI7kA|
A8 AZKThyS o]-&3+ Po=2T9 FAo]] LAt FdTAA|
] AA| F5(Po)E F3Hth(Table 3). ©] W, ZH n]AE2] A
AT Table 25 sttt o] 23, BacT/ALERT 3D
AP |E o] 85 mAES HEHOZ B. subtiliss 2.98x10°
MY & 121247000 HEE = AL, S aureuss 184]3E
Well 1.05x109719] 7S, P aeruginosa= 18.48417F ol 1.52x
109709] 78 AHESIGE T8, M. luteuse 7.71x 10709 42
314407 Woll AE7Vs Skt

AFH =2 vAE HAEol o &= ol A udHe Sto s
HjFale] g sl nAEe] AEHRE BT Aol
gukdoltt, BiF wgd ] g SF0E Hol wAE] F2

Table 2. Generation time and viable cell numbers per ODy,
Viable cell numbers

. . Generation time
Microorganism

(min) (cellSOD i)
B. subtilis 63 1x10°
M. luteus 72 1x10°
P. aeruginosa 54 1x10%°
S aureus 54 1x10%

Table 3. Detection senditivity of 4 bacteria cultured by conventional
culture method and BacT/ALERT 3D automated culture system

Conventional BacT/ALERT
Microorganism culture method 3D system
Tc (hr) Pc Tb (hr) Pb
B. subtilis 215 5x10° 12.12 2.98x10°
M. luteus 228 5x108 31.44 7.71x10°
P. aeruginosa 20.9 5x10° 18.48 1.52x10°
S aureus 228 5x10° 18.00 1.05x10°

* Tc; Timeto reach a 0.5 ODy,, Pc; Probable number of cellsat time,
Tc, Th; time to automatic detection, Pb; Probable number of cdls at
timeTb
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Fig. 2. Growth curves of 4 microorganisms under aerobic conditions.
Microorganisms was inoculated about less than 0.1 of optical density
at 600 nm and cultured with rapid shaking. At every 30 min, the 1 ml
samples of culture were taken and measured the optica density by
spectrophotometer at 600 nm wavelength. And the results were plotted
the optica density (ODg,) vs. time (hr). B. subtilis and M. luteus was
cultured in tryptic soy broth and thioglycollate media a 30,
repectively. P. aeruginosa and S aureus were cultured in thiogly-
collate mediaat 37°C.

FE7) tef ODgy=05 FEo| B2 o]
e e YA, ol E 2

Aol WIS T o] 7o
A0, 95 290] W5 B4 B A9 439 1)
BEE 7 PG A oo 22004 ODgy=01 °15HeF 1
CFU 3% A} 2 22 HES 3 wjataA v 0%}
ot 600nm SN FBE e SHekel 7 vz 49
2d& YIStk (Fig. 2). 4540 EOE 2 mjE<] AltiAl
ZHTg) ¥ ODyy,=1% Alit4=, Z12]aL OD,,=0.57} H717kA] 2
= ARE =, Azl sl FdoE wAEe Aee
AIZH(Teys F-atdeh. B=gk 2ol ol o= Wy
© AH(0Dg,=05)2] A FF(Po)e ZF HAES ODgy,=1
AT (cellSODgy, :1)E o] g3l A F&AtH(Table 2 and 3).
2l o2 wieket 23 S aureus®}t M. luteuse Wi 22.8
Az Fol] oz gEEoen o] AMe] A4 de ztzt
oF 5x10° <F 5x10° A=t} P aeruginosa JA| -2 ZA0
A ok 5x10° A% FASAE W Fo waHgen, P
o2 FAGHI7HR= 2097]7to] AT} B. subtilis= Bl
215 7k0] AubA] oz dHEQIAL, o] o] A T oF
5x10° = HTable 3).

| Ee] 544 ARl o3 rdEe] HEE &
o] BrFsd W71 TIES ALl 459 vl thalel &
7143 EEF R (SA)S AHE-31= BacT/ALERT 3D ARsH|4E7]9
o3 o= wgE wizhA] deje ARt 2 HEAEE AA
Hi P HlwEk A, RS gT1E o83 AEHol Al
HQ,ED} <33 10.,]_0@- HH 13 %Z:}Eﬂ— h:olon:] 74 /\]7]-1: ok
2~12/17 Ax G=31ch(Table 3). 28|22 AFEHjdr]o] ¢
3 AEHo] Holx F7)4 n|AE A QojXe ZAu|k
Hol B3] @A o 72ert =2 §8249) uhHolgly AaE )

ﬂmr

ANHEE Fes ‘17é
o)

[o

o

folr o2l

Egh #8714 el tiEiFE AEAIT] A
*Pﬂﬁb} dSEs Ads B 5718 Mlato] sl
71914 AZHE A1HoNA9] ODg kS SES.2 o] §o]3t
X] B2 01 olatong AFudr|e] AEsS AT

FAdelA ZIR1g kAl ket g, Aot spikingdt
of dHe] HAE St HEAEE BlaLste] A zujeke o]
HAe Y HES A, Alxu|gdel] FaEHo
DA B T HRE HE ug ITFE HIHA] oS ERl

& A0 aHEE GAAA Rt ofe} AlErjgo s A

Pl Alsk Ae) 5

25 24 ABIRE o vIE PENOEE A b5
e srshsint.
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ABSTRACT : Detection of Microbial Growth in an Automated Culture System
Hyeran Sung, Il Hoi Kim, Jee Youn Kim, Chong-Kil Lee, Yeon Bok Chung, Sang-Bae
Han, and Sukgil Song* (National Research Laboratory of PK/PD, CBITRC, College of Phar-
macy, Chungbuk National University, Cheongju 361-763, Republic of Korea)

Modern automated culture systems have increased the isolation rate of microorganisms and shortened the time
to detection, reducing experimentd errorsin diagnosis of infecting agents. BacT/ALERT 3D system is based on
the colorimetric detection of CO, produced by the growing microorganisms. In order to evaluate the efficiency
of the detection system, sterility test were performed using 6 bacteria. With standard aerobic and anaerobic bot-
tles containing the liquid media, both three agrobic bacteria (P. aeruginosa, M. luteus, B. subtilis) and a fac-
ultative bacterium S aureus were detected up to 1 CFU in 31.44 hr. In addition, growth of anaerobic C.
sporogenes was recognized up to 1 CFU in 15.96 hr. The dowly growing bacteria P. acnes was detected up to
10,000 CFU in 129.36 hr. In comparison with conventional culture method, BacT/ALERT 3D automated cul-
ture system was more sensitive and saved detection time up to 2~10 hr. Therefore, this automated culture system
enables to efficiently detect bacteria in clinica samples and biologica medicines.



