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A E AT E ol 43 A9 BA2) A2 AYA o219 A2 BE R & FAF AL IS5 E s
37 351 BacT/ALERT 3D A5l %47 = v| A8 A& A EA =& o] A3t Ag v o2 71281 A
EM QAN EE o8-8 v AE W)t F & o) SH ol gt} AFu YY) AEA S DS A kE) T
A gl A4 7P RAE % 7187] A8t 659 AT S ol 431 34 AS5A & AN 359 274
A3t Pseudomonas aeruginosa, Micrococcus luteus, Bacillus subtilis $} Staphylococcus aureus’= 1 CFU7} 31.444A] 7k
Well A&H %, §714F < Clostridium sporogenes’s- 1596 Zhol] -2 24] o] A H et A QAT
2l Propionibacterium acnes=10° CFUS] F5=ej Al 71 &0l 12036 A 7ho] 2859} o] 2L A=A EA FHY
Wy e A &7 Eel Qlol M 10-10°90 &3, 2 A S 2~104) 7 S5 A2 A AFuFY o) WA E F
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ool XA o2 RE FAAES AE3] 5k oF 30
d ZHFE BACTEC 460 (Becton Dickinson, USAYS B]&8}H]
AREHl e Al=E o] FikEo] Ytk olej gk A Eul Y] 71 E e
< PAE S 93 AdHE co,2 A8 A= pHe) ¥l
AU W3 T AL S vjAEe] SA4RE
Bashs Aoltk(1,8). 7P WA =YE BACTEC 460 (Becton
Dickinson, USA)E "AME &) B4 BA4 02 Hals o)
A9 7ol #H7]el Fo7t WasEE o]F ulwalg By
219] BACTEC 660/730/860 (Becton Dickinson, USA), BioArgos
(Diagnostics Pasteur, France) 5°] 7P A4t o] 254)
Fe 7 TARE AEAQ HEe] Brbesi 994 A v
EREY] A o] AATH, 8, 16). 0187 BY-S Baste] A
EUE o] b5 st 212:02)9] BacT/ALERT (bioMerieux,
Inc, USA), §FHZE42] Vital (bioMerieux vitek, France),
BACTEC 9240 (Becton Dickinson, USA), 48 &A1} o] ESP
(Difco, USA), o.asis (Oxoid Automated Septicaemia Investigation
System Unipath, United Kingdom) 5-9] o8] wj%7|Eo] Aty
A3, 6,7,9,13,17).

BacT/ALERT 3D A5H] 7] (bioMerieux, Inc., USARS &R
UERo] 753 Hx9] AFEHi%71$1 BacT/ALERTS] H2 &
42 e 4 bt co,dol U1 widle] pHrt
33 vl 8-7) viete] F-AE LED WgAlA 9] A7ko] g4
E)NA ()R Wt o] gt Wshs vl 10kt =}
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SOz gAR o3 AAHo A A3 "I ofe
FHOA Aoz EATge 2N aAH R nAES ASI=
A" o]ths, 6, 13, 16). HZ BE|FEY WAWETH A S
Rtz vl= FDAYIAE XS A d Al2EE =9
Slo] AYEeJoREdl At HAFTEAI AR FUsueH, F
Ede W FAME HFAH S AN (blind subculture)
g wjdHe Asstd Mg EECE thAFe g =gt
H]-8-& A7l A&sia A9l TS sk 3Uok3, 4, 10,
11, 12). .

GAAA & BN 04F, 19 e WA E 299
F FOAEYY EEFTFE XFT 3F9 I8 AT
(Pseudomonas aeruginosa, Bacillus subtilis, Micrococcus luteus),
1Z8 SAAG7IT (Staphylococcus aureus) R 2552] @714 Al
T (Clostridium sporogenes, Propionibacterium acnesyS THZO.Z
BacT/ALERT 3D A-5H|¥719] HEd =9} 1848 Hrstaat
£ ATE FYsAH-

gl =1]-]

o=

=

oF ¥ LS AR M=

American Type Culiure Collection (ATCC) B= Korean Collection
for Type Cultures (KCTC)oA T4 Pseudomonas aeruginosa
(KCTC 2513), Bacillus subtilis (KCTC 1021), Micrococcus luteus
(KCTC 1071), Staphylococcus aureus (KCTC 1927), Clostridium
sporogenes (ATCC 11437), Propionibacterium acnes (ATCC 33179)
652 PIAE TFE o183t BA AFUTIE o83 Al
ol ARg3L7] A% FE ST AE E0leh] A8l ZH2e) mA
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S0 A3 iR AHgste] X31E wizhA] F53] kst
P aeruginosa, M. luteus, S. aureus 352 7]AEL thioglycollate
vl 2] ol (Sigma, USA F=x= Merck, USA) HE35193L, B, subriliss
tryptic soy broth (BD, USA) Wix|oll, 7143 M) Propionibacterium
acnes®} C. sporogenes= 27} potato dextrose BJZ|9} reinforced
clostridial medium (Merck, USA) #iR|ol] HEalo] wjotalATt.
Bl FeE TR 20%9] glycerolS H7FElaL o] E 02 m¥ B-2=3}
o —70°Coll BTt

BacT/ALERT 3D XS F

FHIE e AEE AEdE 7)1 E20R(SA media;
17% of pancreatic digest of casein, 0.3% of papaic digest of
soybean meal, 0.035% of sodium polyanetholesulfonate, 0.001%
of pyridoxine HCl) =& #7)4 HEFuIA(SN media; 1.36% of
pancreatic 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 salt)ol] %<&
3] BacT/ALERT 3D AFg¥] % oA 527 vjeksidet. &
713 EEHA(SA F71 EEURA(SN) BF WA Hre
AetE o vhekgh wAEe) widkel] de] o] 8% typtic soy
broth7} F3-0] FAME 9] wjYo] Go)F=R &1 sodium
polyanetholesulfonate 383147} Z7}l=)o] ok B7|A T2n)
A(SNy= P HAYEES) A4S FE Hemin, Vitamin K,
Pyridoxine 50| F7}=o] 1},

o) ABAEY 2R egETe] wPE REIEas 7
27k} iAol duplicate FEIHIL AFH WFLE P 27
A 1BAIRE F4E widstGit). ol 10] ADEAE & U3
FAIE o188t smi¥ 5714 BFMA|(SA) B F71E &
A (SN HESHT BacT/ALERT 3D AF5ai%7]ollA] 597+
Hj Fa Tt

o 12

oo L2 I

doro 53

BacT/ALERT 3D AFsujokell HEH #ale] 42 sty
Fstel 71 Aoz AgEE FWASHS o143k 4
TE ST 2 Wi AA 250 wE H AR 2o
Eabetal g0l 29 o)A ujekst & xAE Rt =
dold Adrs SASAT. HRANR N FAE Hete
T A el 2FHA b= Qg o] 7l g Aokl A
T $=AHCFU; colony forming unity® &Jw)gic}, Alzujokr)=
ol&F AT AE AFNA AAZ 2+ ujF ol HEE A<
FL Smle|2Z Slobd et 5ol 208)F Fok, HEF T
o] 34 wi&-S Fa) AA @A) 2k 2] NEes 73
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ROl 28 MTHAIZH 5T
ABYTIE 0183 AS YA Yol 219 nlgE)
AEE MR 5 U AV AR 2FSH] F3ke] 2

A Y7IE o83 FHAIE 131

WA 2 wjAE-2] AUIA)ZH generation time)yS TEORMN AZ7)
=8 AEAIE SAstA sttt vlekshe 52t 8713 240
A FAIZ B RS AFH3 e Alo] EvFs3t 871808 A9sta
P, aeruginosa, M. luteus, S. aureus 3% T]IABE-L thioglycollate
(FTM) ¥l A, B. subtilis= tryptic soy broth (TSB) B} A A&
stod 37°ColA] B FEAA W) 30kt FHREE STt
X3 FREE "R R FAo] Fd] o]Foix e A4
(exponential phase)?] Z7ITF(A)S BIIHFB)E T35t ©)
T A3 Ate]e] AIZHT) FHES Tg=Txlog2(1/logB—1/logA) &
Aol diY, Alxdete] 2 vlAES] S AUAIZHTeS 781390k
(Table 2).

T8 g 2 &0l H 2E

BacT/ALERT 3D AF&Hief7]ol o5t u|AiE-o] A& Ay} 4l
4 e AHR1A Rls] Y5t Foz IAHE ZHzke
HigF ozl d& I AFste] 17 G ) g
3t #w A (Leica RXA2, Germany)S 2 9] 2okS ##3ko
22X Aed 7g IS

2 R 1

i

I B AEREA A HAE A& AFHog 2Y
HjoFol of&s) grth. et A ARt 24 u)
& 7% WAE A3 7 Aol R EE BapAlgol vl
= AEHol ks AE dEE 883t A= sk
HZole FAESH 7ol A8 St EAHNAT, nucleic
acid technology), & && AT #HS-(PCR; polymerase chain reaction)
5 o] 8% HEYol A& Aok, L2 o8 M &
d HIE AR B AUVIAEE AEShs 7|Holes
kg vAES 9 AEoE HES ofd S Aok
wEb FdEUge] oA wlEel] HTol Fuokddl 9% 1
AE AEo] 5 #ar Yok AT A5guidd A wjke] 7+
OEE rlA=e] ZEo] olHil g} Al7lo] o] AgHTR=
o] vk, 3,8). WiEkA] ol|gt TS Bekshal rX|9) o
F L FYe AsoF v T AR AR 943
o7 HES 7 e ATt o] 8Ho a1 gick AEH)
F7NE oln] 27) Afeld QAR QAR A, WiAle] FaiA
A, AEEol 2 dAAA L] MR A 2 FHAEHOE o8
=3 ke, 14,15). 2HEE 389 374 Ml (Pseudomonas
aeruginosa, Bacillus subtilis, Micrococcus luteus), 152 EAE 7]
At (Staphylococcus aureus), 22 ©714 M (Clostridium sporo-
genes, Propionibacterium acnesys& U402 Agujdie] e
TAE AERH 271 F2ASA) R I BFMAGN)
£ AME-§F BacT/ALERT 3D AsH|Y71E o438 nAE A&
Hol 84 2 ASALE vl HristaA)l sidch

2 mAEe] FF ST RS sl 3214 e BAE
7V <F 0.01 CFUR-E] °F 1,000 CFUZMA] AlEgA 319dar
HI71ATS oF 0.01 CFURH 2k 1,000,000 CFUZLA] A€ 3] A
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3ttt o) & AEn e 37148 A SA) 9 F7)1d mE)
Z(SN)ll Ztzt WrEwld=a H3E6}3 BacT/ALERT 3D A& %k
oA 5UZE st} AS=E RIS AuiF Al vl
zzdo] 7tEg 714 AT Propionibacterium acnes2t C.
sporogenese 5 ©]/ v, TEIAY. A SH|UA7E o83 A
g A BAAEZXE S aureusSt 371331 B subtilises &
714 BEFA (SAF B2 EFMASNNA BF ¢F 1 CFU
MA AZE 73R 8. aureuss 2714 EFHIA| (SANNA 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 Aerobic O O
C. sporogenes Anaerobic X O
M. luteus Aerobic O x
P, acnes Anaerobic X O
P, aeruginosa Aerobic O X
S. aureus Facultative O O

* (O ; detected, X ; not detected
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Microorganisms
] ) Detection time (hr)
Microorganism
>100CFU  210CFU =1 CFU
Bacillus subtilis 10.08 11.04 12.12
Clostridium sporogenes 12.24 14.88 15.96
Micrococcus luteus 2532 29.04 31.44
Pseudomonas aeruginosa 15.48 18.00 18.48
Staphylococcus 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 5 days. The anaerobic bacteria C. sporogenes was inoculated in
standard anaerobic (SN) bottles and cultured until flagged as positive
or for 7 days. 1 CFU, inoculated about 1 cell; 10 CFU, inoculated
about 10 cells 100 CFU, inoculated about 100 cells.
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AIZY, @7 FFIR(SNYNIAE 21.844]7F F-of] AZE R oH,
B. subtilise 3714 BEZuA(SAPIA 1232417, & 714 vl A]
(SN ME 1836717 B0l AEHAT. 13U P aeruginosa®t
M. luteuss= 71 BRGNS A8 ASHA UL,
3714 EFASAIA 22 oF 1 CFU7ZHA] 1848A1%Y, 31.44
A7y o)) ALY}, @AXAMHER) Propionibacterium acnes<t
C. sporogenesS 25 3714 TEHA(SAPIAE AF HEEA
ot #7144 FFMA(SN)NA C sporogeness 2F 1 CFUZHA|
15.96A17F Foll AEHATH AR wFA] wigkzede] wg- 7t
28 Propionibacterium 12936A12F  Zof  ¢F
10,000 CFU oJ/dollA &= tHTable | and Fig. 1). 28
He) vE A=) Hlwsly] 98t AFsadr|E o83
e AEH AENTE thgo) Wl we} gkt A
ek} vt Zb u| 5o HxygE:adaot MiAIZHTy),
283 ok 1 CFUE 433 nAE-0] BacT/ALERT 3D A&l
719] 3714 FFMA(SA bottle)l| A Ao 7 FAAH= H|71A]
A AIZHThYS ©]-8-3F Po=2T0 FAo] At FAIBHA)
o) A #5Ph)yE T3IIrHTable 3). o] W, Z} v ABE-2] A
HWAIZHTerS Table 25 313tSith ©] A3, BacT/ALERT 3D
A7) E o] 83 nYES AEHOZ B subtilise 2.98x10°
Mol TS 12.127 7 A& 4 UL, S aureuss= 18A17F
el 1.05x 10709 L, P aeruginosa’= 18.48*17F 1ol 1.52x
10709) 7S AEsch 53, M luteuss 7.71x 10719 oS
3144712 Well A&7V 3Hdth

AEH o2 nlE A& o] o} AP P atew
Hjckelo) B #asl nAES] HEARE AH3= Ao
gurFoltt, RE wjdle] E§e S §2ko 7 Hol n|yEe] Z4

-
acnest—

Table 2. Generation time and viable cell numbers per ODg,

Microorganism Generatilon time Viable cell numbers
(min) (cells/ODg,ml)

B. subtilis 63 1x10°

M. luteus 72 1x10°

P. aeruginosa 54 1x101°

S. aureus 54 1x10%°

Table 3. Detection sensitivity 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 5x10° 31.44 7.71x107
P. aeruginosa 20.9 5x10° 18.48 1.52x10°
S. aureus 228 5x10° 18.00 1.05x10°

* Te; Time to reach at 0.5 ODy, Pc; Probable number of cells at time,
Te, Tb; time to automatic detection, Pb; Probable number of cells at
time Tb
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Fig. 2. Growth curves of 4 microorganisms under acrobic 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 optical density by
spectrophotometer at 600 nm wavelength. And the results were plotted
the optical density (OD,) vs. time (hr). B. subtilis and M. luteus was
cultured in tryptic soy broth and thioglycollate media at 30,
respectively. P. aeruginosa and S. aureus were cultured in thiogly-
collate media at 37°C.

Dg,y=0.5 L] o]
éﬂ?‘ﬁ:} ol A= 4
HEE o o] s}
3 PIE-S A 459 |
H F7004 ODg=0.1 ©13HSF 1
CFU HF Aok 2 22 JE3 F wjdsies v 3080}
©} 600 nm A A EG e A3 2+ n)gE o] AR
e JERRSITHEig. 2). 84S EE ZF v g Eo] AtiA]
ZHTg) B ODg,=18 AT, T8 3L 0D, =057} 71744 2
gle AR F, Aol o) e wgEer dee
ARKTeyE ativt. =k Z5guidol s oz B4y
= A (0Dg,=05)9) 2A F4Pos 2 FIAEY] OD,=1
g AlETcells/ODg=1)E ©]-8-814 613 H(Table 2 and 3).
ARvlFH oz wiokst A7 S qurensSt M. luteus= BJF 22.8
ARE Foll ez Ao o] Al Al FeE 7zt
oF 5x10°, °F 5x10° A=Y} p aeruginosa GA| 2L Z79
A of 5x10° A FABIES W Ao EEglon,
o2 FFEHYIAAE 20977 0] ART). B, subtilise WF 3
21547 0] AupbA] o g shaEdm, ojwe) A dae oF
5x10° =R THTable 3).
pldEe) 547 Axdudel 9@ wAEY] A&7
o] E7Fs% U4 PIAES AT 459 vy El st 3
7178 EFEHA(SAYE AHESHE BacT/ALERT 3D AF5Hj 7]
g e w IAY 7kA] dEle A7 B ASgeE A
AR st A, s g7l o183 Aol Xﬁéﬂ &
HED F 10~105F H] B HEEIF Eoton] A
2~2A3F AR WSS TH(Table 3). 1828 AFEH
g AEWe] Hojx 3rA nAEY 7é ol lofA
Holl Hig) ER o Evt E &

Atk ; 57& 01

WES 7 YR 3

Lﬂﬂfﬂ

[‘1[‘ z:

AENENE o8 FHAIE 133
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ARIAY dEE e 23S 7&’%&5& LB Ale] AHlek
710X AEE= Aol 0Dy, 3k 9o 2 Bgo] So)s)

x| gFe 0.1 ol erw x}E ok 18] AEEL AA)4HE 9]

S4oA 719190 e, =

of Yol WA tF AEUEE

AES A *ﬂiﬂﬂ Follof] Ay

zo] Al A} Al §

"AE dEFE

AA = g e AE oW FEE vHA] G E)l
& SIsirh e ER dolAlA] #nt ohet AlEnjeko R A
25w 71 Aol e vAdE AEHeE: 48 The
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ABSTRACT : Detection of Microbial Growth in an Automated Culture System
Hyeran Sung, 11 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 experimental errors in 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 aerobic 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 slowly 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 clinical samples and biological medicines.



