The Korean Journal of Microbiology, Vol. 42, No. 3, September 2006, p. 205-209

Copyright ©2006, The Microbiological Society of Korea

T HEHAIO|M HOIUE M-S FHSP| It gDVC Yo HE
Aol - M2y - 25! - Qe
Leiksim BR¥SH, PRCisD BAYTA

A5 9] ‘AollE A&
qDVCHY el A 8-5 &= A glycine $ X+ 2%

92 F Y 1o 24~6.00) ¥
A g 4 A

2287 984 quantltatlve direct viable count (gDVC) & 28319}
’ Qo}”— 'q]i-’
W M= qDVC W o] B} 134"-‘1 o= AL Q‘°] 3l qDVC W 2.2 ‘Abelgl M &
& Zolith =R DVC Y & ‘Aol AR S FL2 A X == A x4

Agaed A F8A 54, CTC
SA% 45

Key word [ active bacteria, CTC, glycine, gDVC, viable cell

At o2 BAS A Al A Al A AA, gk 3]
H-&(nutrient turnover), 71 ©]& FAH, #7|Ee] B 53}
#HE A BHAA FATFEY "3 ¢ 583 ARE
AFETH17). FAEA A AelRlE e M-S Al

AL v T8} & A%E0A B-glucosidase HHEE =
A%t T specific activity® 73 23, FATAODOE Y
o] A2 Zke 1999 83} 9ol E o7} gl oy, Ao}l

& AT’ 22 U] specific activity® 22 3 929l 89
Hoh 674 T 2 RAoE YERTHL). & Aol Al o)
B-glucosidaseZ 913 Ao|= & 1999\ 8U7} 0¥l AL 54
gAY fU1E deEirt Ay dade AL HHeE A
T ARk o]FE FAEAAA AollE ATt S HESE A
2 FAEAY gt ARE AL < e ol

T AN M A& BEENE, 93} dvjF o HEdshE

I Aol F2 AJA, FA7] ZeAA, Zolle “del (viable)
JAE FAF & 2o} FFEWFo] 7idE 3L DNASH RNAY

Ashs Y38 acridine orangeZ BT A-$, de AE
o B0 He MEE Hao2 melthe dual)
oA AelQlE Al o] HIES SHT - oy BAv|Fel 2
Z3to] AjEAo] Wi o

Ao}l E(viable) AT «1 Aole kst vE F
oRlE ASR Hol Bd FR) M9 vl&(frequency of dividing
cell; FDCY& 5783k W o] Ath®). o] Whe A2l5go] gl
© A& dv)RA AF @ Al HoE a3kl
o), o] HEL Zo A image analyzers} ZA3sled
A SRS 25 T AU = e e 2ER8 s
Wa)ehs 249 nalidixic acidS H7Fsl AR HEE Ao

9l Ag A

*To whom correspondence should be addressed.
Tel: 82-33-250-8574, Fax: 82-33-251-3991
E-mail: ahnts@kangwon.ac.kr

205

AE AR BHE RAoltk13). o] WL nalidixic acid 2]
pipemidic acid, piromidic acid 5 FAEZE X2|dte Aelg]
T Al e AE PlEE £A0H(14). ©]23 FEDC, DVC 9]
7P 2 @de W3R AS AR s2dE dEApt a3t
T Aolth12).
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LA ]7‘1 ZALE o} formazans A8t AE WA e

U 333-S oA 3= ‘”"ﬁol‘;} A7) AMEEE EARE HA}
E o H&48& uE 2-(p-iodophenyl)-3-(p-nitrophenyl)-5

phenyltetrazolium chloride (INTX19), @3- ul+< 5-cyano-2,3-
ditolyl tetrazolium chloride (CTC) B2(17)& o]&3lad Ao}l
= A& F1eke Aolth o] HPEE k] FDC, DVC Btk
= AolQle Ml vlgo] A vehgtt e o] Bbie
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olgg HPEE Restr] S /MEE W] quantitative

direct viable count (qQDVC)Ho|t}. qDVCH-2 DVCHE HEA|
71 Ao 2 SAYEAT glycine A2]1E 53] spheroplasts FAIgH
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oA AE7} BAEA] Geth ot ABE $-83l] Ao}
%L—t— A& 38R 3l0) kR gDVC W o|th(18).
gDVC Y & 7P $83% 2L Al Axy 3488 )
3= glycine®] EE°]t}. Glycine F=7F O, peptidoglycan
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Fig. 1. Proportion of inactive and active E. coli according to glycine
concentration.
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Fig. 2. Microphotograph of typical viable bacteria (up) and dead and/or dormant bacteria(down). (a : viable cells, b : viable cells - after freeze-thaw
treatment, ¢ : dead and/or dormant cells, d : dead and/or dormant - after freeze-thaw treatment)
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Fig. 3. Proportion of viable bacterial numbers detected by plate
count, CTC and gDVC methods in lakes.

Active bacteria / AODC (%)
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= HNxge) AL A= glycined Adtar FAYA| 9} I3
259 HilZ AX 9 B8 FEsle Wit

gDVC Y] F F83 HAL glycinedl) 23 sphaeroplast
2%}, nalidixic S FAA|9} freeze-thaw #go 4] sphaeroplaste]
£33} o)}, Glycine peptidoglycan HT-E2-2 AIE o]
alanine®} AR )Xol A HP(15), FFOZ A
glycine® WolE 7%, Mlie] AlEdgo] F-4go] nlyAl ot S
A2 methicillin W43 S. aureus®] 73-%, O] glycined HolF
Hi x|l A Hj kSt A} methicillin Z5A30] E715E AL nlE A
o] gAgo| AR ojFAXA eksk7) WEITHT). &, I
02 Qo] F glycine Alite] AXH 748 HElAA, 8A|
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Table 1. The numbers of E. coli before and after freeze-thaw treatment

Incubation Before freeze-thaw After freeze-thaw
time treatment treatment
4 hr 12.040.1x10% cells mI”*  0.630.1x10° cells ml’!
24 hr 6.940.02x10% cells ml"  6.6+0.2x108 cells ml™!
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ABSTRACT : Application of qDVC Method for Measuring Viable Cells in Lakes
Mi Ree Kim, Eun Young Seo, Seung Ik Choi!, and Tae Seok Ahn* (Dept. of Environmental
Science, Kangwon National Universtiy, Chunchon 200-701, Korea. nstitute of Environment
Research, Kangwon National University, Chunchon 200-701, Korea)

For measuring the viable cells in lakes, quantitative direct viable count (QDVC) method is applied. In the gDVC
process, the final concentration of glycine is fixed as 2%. For confirming the effectiveness of gDVC for enu-
merating the viable cells, the viable bacterial numbers were measured by plate count, CTC reduction method
and qDVC method at 5 different lakes. Among these 3 methods, the bacterial numbers by qDVC is 2.4~6.0
times higher than those by the other 2 methods. And by the qDVC method, the viable cells were easily dis-

criminated from dead or dormant cells.



