BRES 39

R EE A BRIELC & 5 VNC &S EY O HEEE IZB 4 2158

Bhpmt g BRITAE S CAnR SRR R s A d B 480D
LEDFTEE mORIEE IR 3R G H AR B E)

PEHRATON CEMAED O BB, B J7iEx, Bl L CEEEH Flican=—2 Bk
L2 Lo TCEDMEMDHEREEZHERT DLW D TH D, ZONEREE, THhRE
ALIEBRHTAREMEM =0 =—Z B TELIMEW] EWVWIBZIESNTZHLDTH
L2025, LLRNDb, ZOX)RERFIETHRTE 2MAEMT. BRREICAET
LCWOAEMDTINTEDE Y% THD |, ED ORI IR E IRV EEFHRINATND &
WO ZEN EFRBINDELIICR->TE, 2 u=—ERENES THAEZX TWNDHHE,
972 5 viable but nonculturable (VNC)IKFE DR EW BIFET D D ThiviE, VNC kg
OHERICH LAY OBl MHESLE L 2> TL b, £ TR TIX, ftkikL
e LT,

(1) KRR TORERIKOWE D » OMAEM OTFIEHER Z1T O
(2) > 7V ERAFTNL~ A 727 L — MTOELEB/NE S ZFIH Lotz

1T9,
EWVD FIBZ K OBAEMO I EE - RET 2 Fikard 225 HME L,

REVROAE K AR ARSI A RE L BREM IR EZ A can=—h T 0 v 7k
(Pekir) ExEMWTHEIL, W&z L,

FHEMEARICEB O TiE, BREHERIEIC L > THE LR AFEKIT 102 CFU/mL O A4 — 4
—ThoTlDITR L, IREEEHARETITN 10 FEWvEEhole, 202 &6, KF
FETHE L FIECEREM PRIz o =—2 BT 2MEM L0 L2 OMEY % RIK
BB THDL ZEDRHLNE R T, £, KRR SN DMAEMREIZIE, BREEH
WECan=—%2ERTERVED, T7hbb VNC REOMAMPZTENTND LB X
SF 1

HEERME LT, #4070 (FME: 203, &) oW TAERKONIE 2 il 2
To b T A HRIRER A BRE © b R EF A E T 6 352 104 CFU/mL 2 & v S fE i & 7
-7,

LLEDOREEN S . AHFZE TR U R A Rk 2N, 2o = — e O B A o
Hffils KOAREBREICAER TH L Z LB RENT,






0437

%

1)

Colwell Viable but

DNA

Electrophoresis
Reaction
DGGE

VNC

NonCulturable VNC
VNC

16SrRNA

- 177 -

1985

2)

DGGE Denaturating Gradient Gel
PCR Polymerase Chain
16SrRNA



VNC

VNC

1,000

Colwell VNC
VNC

PCR

PCR

-178 -

3)

VNC

VNC

PCR



VNC

20°C
NaCl
KCI
MgSO,
CaCl, WAKO
KBr WAKO
SrCl, 6H,0 WAKO
H;BO; WAKO
Difco
Difco

WAKO
WAKO
H.,O WAKO

Peptone
Yeast Extract
Water

1.5%

23.4 ¢
08¢
4049
12¢
100 mg
26 mg
20 mg
1.0g
029
tolL 1N NaOH

Bacto agar

Polycarbonate Membrane pore size 1.0 pm

10

1.5mL
10
200 pL
20°C 3 200 rpm

96

2
3,000 rpm

100 100,000

-179 -

1/5 strength ZoBell 2216E

pH 7.5
Difco

Nuclepore

1 100 pL

200 mL



1
3,663 m 332 m
[3]
ZoBell
VNC
4°C
1 20

VNC

100 pL

1%

20°C

uv

10* CFU/mL

- 180 -

10

VNC

[2] UV

[1]

[4]

uv

10> CFU/mL



VNC

2
10* CFU/mL
10* CFU/mL

VNC
16S rDNA
PCR 3

U-1 U-2 U-3
3 4
U-1 Delftia sp. U-2 Variovorax sp. U-3 Alcaligenes sp.
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Figure 1  Apparatus for the medium-dilution method.

Table 1 Estimation of count of the culturable in seawater samples.

Sample Medium Agar plate
[1/mL] [CFU/mL]
[1] Deep seawater untreatment 2.1x10* 9.6x10°
[2] Deep seawater UV treatment 2.9x10? 1.6x10?
[3] Deep seawater concentrated UV treatment 9.3x10° 9.6x10°
[4] Seawater 5.2x10° 4.4x10?
100000
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Figure 2 Time-course of the estimated count of the culturable

in Sado deep seawater (untreatment).
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Table 2 Estimation of count of the culturable in pickles samples.

Sample Medium Agar plate

1/mL CFU/ml
Taina pickles 4.0x10* 2.1x10*
Kimchi A 0 9.3x10°
Kimchi B 0 1.2x10*

Ralstonia eutropha (as outgroup)

Hydrogenophaga palleronii AF078769.1
4'__ H.pseudoflava AJ420327.1, strain DSM 1034
Hydrogenophaga flava AJ420328.1, strain DSM 619

Diaphorobacter nitroreducens AB076856.1, strain KSP4

Delftia sp. AJ237966.1, isolate EK3
U-1
[ | Bacterium RRP-E3 AJ536683.1
Delftia tsuruhatensis AY302438.1
Delftia acidovorans AB020186.1
Comamonas acidovorans AB021417.1, strain IAM 12409T

Comamonas testosteroni AF519533.1, isolate Q10

| Comamonas terrigena AJ430343.1, strain LMG 1249

Comamonas denitrificans AF233880.1, strain P17

Comamonas aquatica AJ430346.1, strain LMG 5937

Xenophilus azovorans AF285414.1
[ Acidovorax avenae subsp. citrulli AF137506.1
_I: Acidovorax delafieldii AJ420323.1, strain DSM 50263
Acidovorax facilis AF078765.1

ﬂpirillum delicatum AF078756.1
Rhodoferax fermentans D16212.1
Variovorax sp. AB196432.1, KS2D-23
uU-2
Variovorax sp. AJ786799.1, isolate R-21938
Variovorax paradoxus AY169432.1, clone 1-95
Variovorax sp. AY689053.1, 6C 13
Variovorax sp. AB167196.1, c17

Figure 3 Phylogenetic tree based on 16S rDNA sequences of strain U-1 and U-2.
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Ralstonia eutropha (as outgroup)

Sutterella wadsworthensis L37786.1, strain 9054

Sutterella canis AJ566849.1, strain CCUG 47620
Pigmentiphaga kullae AF282916.1, strain K24
Achromobacter xylosoxidans AF531768.1

Achromobacter xylosoxidans subsp. Denitrificans AJ278451.1, strain DSM 30026 T

Achromobacter ruhlandii AF205370.1

Bordetella holmesii AF469002.1

Bordetella avium AF177666.1

Bordetella hinzii AF177667.1

Alcaligenes monasteriensis AY880023.1, strain DPN7

Oligella urethralis AJ251911.1, strain LMG 1015

Pelistega europaea AF190911.1

Taylorella equigenitalis AF297173.1, strain 96-178
Alcaligenes defragrans AF508102.1, isolate TJ4

Rhodospirillum rubrum DQ001159.1, strain rub

Rhodobacter sphaeroides DQ001156.1, strain B

Rhodopseudomonas palustris DQ001158.1, strain 13ing

Alcaligenes faecalis AY548384.1, strain WM2072
T Alcaligenes sp. AY346141.1, 1S-92
U-3

Alcaligenes sp. AY346139.1, 1S-33

Alcaligenes sp. AY346140.1, 1S-67

0.01

Figure 4 Phylogenetic tree based on 16S rDNA sequences of strain U-3.

Figure 5 Image of colonies of bacteria in seawater.
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Isolation of VNC bacteria by the medium-dilution method

Tomoyuki Fujii, and Masamichi Takagi
Faculty of Applied Life Sciences,
Niigata University of Pharmacy and Applied Life Sciences

The concept of “viable but nonculturable (VNC)’ has been developed for the two decades and
recognized among many bacteria including environmental microb and human pathogens. Therefore,
culture-independent techniques, such as fluorescence n situ hybridization (FISH) and denaturating
gradient gel electrophoresis (DGGE), are required for the detection of bacteria in the environment
and foods. In this study, for detection of VNC bacteria, we tried to establish the medium-dilution
method, as follows;

1) The confirmation of the existence of the bacteria is carried out from the turbidity of
the medium in the culture,

2) The isolation of the bacteria is carried out using the micro-fraction that the diluted
sample is divided with a micro-plate.

The viable count in the sample was estimated both by the medium-dilution method and by
colony-counting method. In a seawater sample, the viable count estimated by the medium-dilution
method was 10 times as large as that of colony-counting method. Therefore, the seawater sample
seemed to contain VNC bacteria. In Taina pickles sample, the viable counts estimated by both
methods were almost equal.

From these results, the medium-dilution method was found to be useful for the isolation of

VNC bacteria from the environment and foods.
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