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Rapid and high sensitivity methods for microorganism detection and constant monitoring system have been required
for advanced quality preservation in food and beverage industries. In the present work, the metabolic states of
heat-injured Escherichia.coli (E. coli) in a micro-cell were investigated using dielectrophoretic impedance
measurement (DEPIM) method and various biological methods. Temporal change in the conductance between
micro-gap (AG) was measured for various heat treatment temperatures (HTT). As a result, there is an obvious
correlation among active status of cell membrane, AG and HTT. These results suggest that DEPIM method should be
available for an effective monitoring method for complex change in various biological states of microorganisms.

1. [FL®IC

PRI AARTHRA Lo MIE Bk O R P, 778
fh, BEHI033LA, SEHIATHY Y, BHFEITKALE LT
FABHAMBETHD. 20k ) REELEEE 2, RO
AERICELT, AESH K OEEE H G (Hazard
Analysis-Critical Control Point Inspection System : HACCP) 7\
NEH S TWS. HACCP ki3, BELET 1 2B 2
- LREROE RIS U CTHAERE A ZR T 2 B 22 E 1
FETH D, AFERIT HMERAEICT, FICAEETH
DIEREPHN OGN TV D, BT CTh 2 i, HIE
IR T T 5728, RS TER I D R RAELIZRN
B s 5 Z EIIREEChHD. ZoZenb, Kol
FrEOBIREABNHE & SDY. FH7mfl - SRR
BE LT, KUY ATZ—BES#HKEG (PCR) &, 77/ v =
VUl (ATP) i, BEESENIEDE (ELISA) {572 EABRIC
EAIN VAR, 2O IASEEOHBIRKREECTH S 5 Z,
EEREMERNMIECTH S, £, RTFEERAELINTIE,
BEEHECHAN LTI\ VTRBAIT Bl 40 2 B RSP B O G

X—J— K FHEIKE), L —FUREHIE, v/ 70k
Jb, Y, HIRRIETEME
* EHECRFEO BELAAFERE (192-0397 HUHENE 1T
PRI 1-1)
Tokyo Metropolitan Univ., 1-1 Minami-Osawa, Hachioji-shi,
Tokyo 192-0397, Japan

! enjoji-takaharu@ed.tmu.ac.jp

TEVEA AIRE AR 2 & & N ERFFOBLE N O EE L Sh
TW%. LipLeish, REHOD TRLRBRATR LIS
TERFE R ANMHEE LT Y, REIEARFOBRRHHIE S
LTWRNZ L, JEEEE OTEMEIRRE 4 TREN TferIc
FHAIL, 74— Ry JHIHTE D8 AT LOBRENLE
TV, LEROMEFHINC B 2RERREICkT L, EREH
HEO—2>TH LA EKENE L, FERIC SN L 5%
HAUHR T B NBRFETH Y, FHEFHEOEOC L D
BECAFERHIEICRIH STV D . IEREAERSIC X 5 B
DA &= AP AR LI BIkE A =2 v A
{f1| (Dielectrophoretic Impedance Measurement: DEPIM) {5 T3,
BRI DN AR L 72 D, — T OTRIEIRIEIC OV TIE,
R OFHBRZY) LHIE O KRR I D88
PEOZEEY 07> 5 IHERICHHIG L 7= IS ST 2,
AU DA FRIRAE & S BIKEINRFZ 351 2 BAmMH A o B —4 R
ZAt & OB OO TI 7RSS TR,
TIHEBEE L EE DIL, MRINEOAEFTEFHE AT 5 &
TEBERE & UC, IR A it U 7 KRGEE & T, JEREC
%4 % DEPIM OALFRREE(RAFIEA RS A L7, BB = o &
7 8 ZORRE (AG) 1, (REEEIZ W CTBRE D
WBLRZIT DI ENDNY, FOMHTHER) B INRARE O
PR NI, EEROEEN IR TH D LHEE LT
S DK ALY LA FWT, R EFS L ORGP DL
PRREARAFME AT L, DEPIM IEIZ X % AG & OFRBA% fiat



free e

140(46)

L7, HICHIBE O A BTEIRIRREZ1T Cle <, DAL,
RS J OWPIRIS OB AR DY AG BN K LT
B2 LDV LER ARTIE, & BICHTZ2 DEP A,
KPR S R O P BIE DT FIEZEA L, AG DOEHE)E
KRS LTz, EORSE, INRAAERSM:R OV B4 2 28)
S5 Z L2k Y, DEPIM FHURFOEARPIRAE, HiaEE:
REER OVESREOIRAIRIEIX, AG BB L T i
ERIFL TS Z ERHMIZ -T2, X bizatmeiEs
WHZEIZEY, AG ERIGE DM FRIZL & OFENEE
ERMNCFHNT 5 2 &N TE T

ABIERRIE, DEPIMVEZE AT 5 Z LIk~ T, MEIC
59D ETREHAIL AT LAOREFGATIRETH 5 = & i
LTW5.

2. FEXEA O E—HUREHALE

HEkE) (dielectrophoresis: DEP) &1, RFEAEERHICE
DMVTZFE BRI FAZ RN T, RO TR S 415 FEA IR
FEDOFTIG T T, MlE—A Y MMERTHSGTHD
O RIS DMl % DEP 1 (Fap) 12 & 0 RGO
PBRCHEET 2 &, BB W CHIE BRI - TEAIL,
#HEEEH (pearl chain) TR 2. pearl chain (Z & 5 BRI
FEOFER, B0 L E—F AR T 5. ZOERE
(b O REEE B A FHI 2 FE AR B A B — 2 R
#HAl (DEPIM) & &PESS ', DEPIM Tl ffite S Av7o i
FEA MR BERERE & LTl D EliRIEE T /L & M2 E
RRR A HE S DR 2 £ 7 /UL LTz Bt e 7 Vv & O
%. FMERRET BN T, HIRMER N IIRATEZ S
nb.

N = mn = m’ g—z 1)

Z 2T, midpearl chain 1 REFERT HMEEL, 7 13 pearl
chain 3%, Gyl TMHHAD 2 27 2 A, GrlddieisE
WoOaL 202 AThS.

BRI IS 1T 2 AR I FE S O R O Sp 13, 2
FROEEN O 5. T7bb,

Sg=8+S @

T IT, Sy B rTRERR, S, (IR M S h
TRRTHD. Eiz, d R, FRURCOMBERIEE N, O
MEFRATER bND.

dN] = lelpdt, dN2 = szzpdt (3)

ZIT, kR i, ENEnomiteEkiZ BT 2485k,
P TR PR T 5.
Fep V2 X DT T UTIN T, MR AL NV 13k

= Paran
XT3 Ay

35% H35 (2011)

KTHZLND.
N=Ni1+N:2

=k2Sept + ﬁ(1 - ﬁj{l — exp(_—tj} @
k3 k1 T

ZIT, BITEE, (I IKATELINDINER THS.
1 &)
keskyp
HRABSEAE R O RPIREEIE, BERNOFEER L ONEER
WL ARIET D Z L0353 0s > T DD, bR, g oL
HFFEIE, DEPIMIEIZ K-> THRDLILD Gr (AG) ZfkiEait
P95 Z Ll Lo CRIBEMICEHTCX 5.

T

3. EREERUERAE

31 FEXREBTAO0T71IL2ER

AKFEBICIB T L7- DEP ~A 7 1 7 4 L2 B (LI T,
M) L OTERUE G & OB EIEER TP L B0 Th
D0, AEBRTITERIE & LT, Y7 AKX (ITO)
P Uiz, ElET 2 — 2 X1 IR T

32 HERUVHARAE

FEERBMEIT Escherichia coli ATCC 11775 (E. coli) % FAV =,
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Fig. 1 Schematic diagram of the interdigitated microelectrode array.
(a) ITO Electrode, (b) Gap.
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Fig.2 Dependence of AG on heat treatment temperature.
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temperature.
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Fig. 4 Microscope images of heat treated and dying E. coli.
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Fig. 5 Relationship between relative E. coli colony counts
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Fig. 6 Fluorescence spectra of membrane viability of various
heat treatment E. coli by LIVE/DEAD test.
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Fig. 7 Relationship between AGyy, and fluorescence intensity
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