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2 DHEREHIT 31 5 RIGRERS D 45k

# B - R . R 2 « IF EESG+2
FEE="« dE FE—*2 . og g2

F—g—

1. & U » (=

AT, FHEREEYOREIEEYSEDHI60%
CHeb 2fB8FH v EWIBRABICET B LHfEEX
h (1996 )Y, ORI, KEMEI, 40075 + v,
TARTEIR 8,600 5+ v, 4= 32,0005V, BRELE
PBL15007 v, #DM6,6005 v Thsb, ITE, BIE
MESELTRR~NOEROERZERLLT, Z0k)
IEHEFEREY R EIRL U, BREEN A K b R IE R
HE~DEEARD LT 5b, BHLb, KB e
WEE (1999) BV Y1 2 A (2000) OEIERL D,
KB RBFETEY OFIE 7B 2P I 3 X OEIRAL
PHEEINTWS, Lhbl), ~M4=2+«=vHAVEES
I oRIREE (20024212 A) kb, FHEWERE L
TD S A A = 2 ORERIFIIE F 238 TR B8 7 e
BT3B,

IO XS RBENERYERL, KL, HRR
EDERBEIY OB & UCOEIMEER S h, R
RHCHERR Y, RS - BLEINRhC X 2 RS R A (R
TOEREEME L CHFHI S h22ob % (KFETI,
[HEIE] & [=2vRR ] OFBFRAET, [HIE] wif—
LCHEAT %), #EoLEER T D 10 £/ cfEE L,
1996 FEEE I A2 E CIREF 300 7 b v EHEEF R RY, S
W5 EFEENL, ok, HEEOMWIEmAERE R X
OMERA®E 2 bz, HEFElE L O HARENIEE S X
OV B FEDHERED R < SRD BTV B Y,

T EE LY, HIEOBEYEIE oW CERHE 5
fedbic, HEHLEERIC X B EE & & I oM e
e EA LT, ZofER, ke X s HIEhoMmE
Bud, ko EERC I 2PEMEOBELD 0 HEL S
<, HERBHOMME O 9 ElAY, £ & T 5 ST
& 7z\~ (viable but nonculturable, VNC) K8 1c % =

AT O —ER ik B AR SRR A AN RS (2001 4R)
BLWTHELL,
2R K AR (840-8502 R HAEMT 1)
Wb (BAE, RREH = F v 2 998-0073 T A S T
1~55)
HEEEEERIR S BB S (807-8555 AL AUN T BTE X E
£ m1-1)

2005 £ 5 A 23 @ =4 - =1

HA el st 5576 3% % 6% p. 865~874 (2005)

KGR, WM, KIBE, vrex 58, £RE

Ll EREAB I L2,

—7, WO ABIEE T, REEROBEME 38 =
LR SN, MRBo EEEORE LT, HE
RS DI S B, ER, REEIERERL CELR
T EHEINZREYCHFRoLER LY, HEEDCTHEVE
EHMPEARIBE 0157 : H7 (KBE 0157) w Xk sadE
B FEIETIRE IR TV 539, ARCESNE O
DMAEDHE LRI 2 B5 1w X 5 &, WwIcrEy
RRPREFC L 2EPENEIER S S Z &5, LT
BIEEN e BE E L CHERTEY, BEWDEE - 7E -
HEOBREC ST s HEEEOMEMIT I LT\ 5,

T B, HEOREEELCE L TRADHIR Y
EDE LB, KREUWLE = 3 7 & OHEIEER 25 S T8I
OFEEPEFERAREEhTwWb 2 L, Xb, S5
LCHREBL TV AHEN S SREEIRE S h 55851
BT b, HEASOFMEB RO E s L HER
ZHELC, MEMEN RO ELET D 2 & NEE
Thd IR,

LiListin, HETOREEOEECELC, HiiE
TOREBFNIERAD 7ov, FEER 0SS BB I 35\
T, HBEELEEEETH 5 KIGEHSFRE 1 ~6 8/
HELICEWOIRER D H—F11, 1~3 » H OFEEER
THBRLERL T & W OHERD B, Fhie, B
LT L T2 HE B ORREE O BRZ R LIRS 5 =
LUk, HE - BLIREY R EET B E TR I ER
ThHDH, ThieBTaMREESR TS,

£ ZTHRR T, HIEoMEERESE (N1 A
=774 =) RALI®LD0EEHERLYES L
EHIE LT, ENSHO SRS CEE IR T
WA R AT L, MEEGREEE (KBEE, KEH,
BIUYAEFXSH) OEEIO\TEEREIC L 5
FEERITo e, b T, PR chIFHESET I
ERBT2EEHFLRIEEROFE L, HBLRERCKTS
HRICDWTH FHEMRE LA,

2. MHEBLUHZE

1) HERERH DR

HERESEL & LT, 1997 4E 9 H~2004 £ 12 A, Jull&
Hids X O LR D HEANMEE: 23 AR BEH 29 MR L -
(RD. zoWFUL, FEHEE 138 ik 1~13), 4
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EE E6E

(2005)

®1 SEEERE ORISR, FRL BIEH s X OFEEIEH

PR maswsw ®mow R )

1 HIFE N %5 43 FH IR 1

2 FIFR N ik 42 1FT T 3

3 HIRFE A iR 3 FH IR 3

4 IS A a3 FHI R 3

5 IR I S FHI A 3

6 PEREE K Mg A4 FER AR v 7 5

7 EERE IS I s 43k A HIR 3 V
8 FBFE H %5 3 FHI R, A7 ) '
9 HEARE K fask 43 K=y 6

10 REZIR Q Hiss 43 £4F97 3

11 R A sk 3 FHI R, EIHT 3

12 R B jfE% LS FHIR, TIHT 3

13 FER Q fsk 43 FH Y X 6

14 BERIE K B A3, FB AHI R, €I HZ 4

15 AR MAES 43, Ik FH LA 3.5
16 EREER K sk B —*2 2

17 HEAIE Mk a*®  EBlfk — 1

18 HERIE M #: Db #i - 1

19 FEEEY #* gadi — 3

20 FALE N #® TAER, B — 1.5
21 FEEEDH TokER, £ S—7 4

22 FEERDHES B3 EIHNT 3

23 FEETiE e s FH I X 3.5
24 TEE T HER d =3 FHI AR 3.5
25 IR sk e o FHI R 3.5
26 PR T ek f Ho 3 FHYI R 3.5
27 EIFE Njikeg H£=3 G+ H IR 3

28 EIFE Nfiggh =3 FHIR 3

29 HIFE A JER E=3 A4FTZ 3

*1 ERESsl Ly 1997 45 9 H~2004 £ 12 H iR Ui,

2 gl EM i L.
*g, <ULy MREGE D, BSRIRELE,

#o~f, g~h kT hZhE—ERT, BERESHS RS,

. BTV v FHEIEAS 2 5 (BUR 14~15), FRIEHEIEL
45 (B 16~19), TAKTSTRMEAD (BB & o S
aERD) N2 E G 20~21), £= IHEENREA B
B 22~29) Thote, ThLETNTHBOKRT LIcH
JEELE T, BEEOHELAKATESR L LTERSR TV
FHIRREIHIRENBIEME L TRAL TV, &
7o, WIEOEECh HEHERE T 3, HER EOKIE,D
b, EEAER R 1.

HEFFEURIEE DT, HEIEZE O IO RE T 30~50 cm
DERI B 500 g T o% 5 FAHFRL, Thbhx X<
LIRS LI, FOM0g kY= — KB LA, &
her—5—Fvy 7 ARANTIHEE 8L, Sk
LT3 BUNESHTegE U,

1) HEOHERIE

SR 10.0g (AE) nBBEAEAEAREMLTE
242 100mL &L, AF VYV AT L —FOff ek F

A — (AKX, =—A+tEor(4¥—AM-3) AV -

€ 15,000 rpm, 15 AEOSEME R IT -7, & OFEHSE
e A E A E AT 2 C 10 EERL, 102 FFRE

W LT L, COFFEBERXIEREIEL, 107° %
TOFFIEBER ML 7,

3) BAEZNEEOST

HENESRIE O LSAY AT I, BIERY CTERA LAk
Mote. Tindbb, AT, 10g 0 FER % 105°C,
24 ARG R 2 @ CHlE L. pH(H,0) oBlE iy 7
ABWE GEAk=1:25 2V BEXEEE
(EC) ol ixECE (f#, Twin Cond B-173) %A
Wi (B k=1:5). B4+ vRHERE (CEC) ke
Iz REIIDEIEL, £KkEF (TO oHIERIX
Fa— ) VEE, REFE (T-N) oflEXy ) 7 V-
[y (3 = LY il

1) EEFLEEEREE

KRIBE SR F A4 F o a— 1 A b FEREHS (SRR
T, RKIBEHE 7 v b« 2 ) 74— »FEREFHO
(Merck) ©, ¥ L X% SEB &~ ==V Fv
AeZ JUREALAAF VY T VYTV NT H—
(MLCB) #EREH (HA) T, WihdHRFERER
I DHIE LR BEo 1072~10"° oFFUREED 5 b,



e+ WU - FELL - L - R - B R BRI SV B KIS B O AT 867

WY EFRIN-ETR Y 3 BRGED, SREREEsS Eo
BEibwe & 100 pL # BHRBEEL, W hd 37CT 18~24
R Uie, KIBEE T, B bcHBE Lk
=—%FHELY, KBEE TR, Bl EtolEEftan=—%
LY, raAeRrFETE, B 0BG o e = — %5
LW, ZoBE, Bt 5~ HoRfGar = —
IR LT TSIE R i@ L, A S EE
EFALKEEE LM L Oy v & X S EHREIE (Fvr i
W eI A4 PEERISEERL, BREEEL
7o, KIGEHEE & KIBE O BT RE 5 X OREMEIRE & L
C Escherichia coli K12 38 X 8 Salmonella typhimurium
(Salmonella choleraesuis subsp. choleraesuis) IFO 14193
rhrZnfv, FLrEXR TEEThbEIIC L THY
7. .

5) KIBEESBERORE K

FAFFva—UA FEREM FOKBEREHEEIh
Lz e = —bEASKRTHE L, 0.5mL OWEERE
BEACEB L (1884 Y 8UE). coBBERYA
EEREH 5.0gL'A=%x, 10.0gL?* <7t v,
5.0gL'NaCl, 15.0gL-* 2%, pH7.0)™® F i &5

PREREL, 30°CT5 HREMEE L CiiE 2R L. o
DHER O RE R Y, BAWERASESRAES Y +
APT 20E (HAREH 2 ¥ = —) wBFEL, 37°CC 24 K5
IFRIEBE LI, K58y = Ao BHEW L RIN R & OSRIER
e 22BRIEEEHEL, FOERY 7Hio APl 7=
TrANa - FIEEHL, Thx APl 0E 7 r 7741
AvFy 7 R EBRBLEBLETCRAEL:.,

6) WEXBRECHT 2 X514 FBERD

E. coli L[AE S NICERIZOWTIE, %0 Ffeirsg
PRERBEGELE (Fv» 40, SEED OHER
W HREMEF » 1) KHEL, 274 VEBERGC X
WIRRERIBE CHEhEHE L, Tobb, RHERE
HCHTREEE L IRE RO 1 HEE & % £ B Ak 100
pLiciz B L, 121°C, 15 QR0 BME 21T 5 = &
THERAOWETNREZBRE L. 4% 15,000 rpm T
5HELSREL EE I C, X EEAEAK 100 uL
Iz CTR-EHERBRZPERE L, A4 K752
WREKRBREIRSME % 7o Xt ig & L cAemaEksy
1T L, chichiFEEy 1 A&E 5%, 8oko
IEEL, BEOBFRYYHE L., REXNBEBS MR

£2  HEHEEEE OBBFEAER

HEAmELIL Sk pH EC CEC T-C T-N C/N
&= (%) (H,0) (mScm™) (cmol kg™ (%) (%)
1 45.4 8.2 3.3 61.8 36.3 2.6 14.0
2 60.1 8.6 5.0 NT* 63.3 3.7 17.1
3 77.0 6.5 0.4 NT NT NT NT
4 38.6 9.1 7.3 NT 60.4 2.4 25.4
5 50.2 6.7 5.0 NT 20.4 0.8 24.8
6 47.9 8.8 5.1 60.5 30.1 2.2 13.6
7 45.8 9.0 4.2 43.9 33.2 2.1 15.8
8 40.4 6.8 3.0 51.2 19.7 1.1 17.9
9 58.3 8.2 4.4 55.2 35.1 1.8 19.5
10 51.3 9.0 7.7 NT 45.6 2.9 15.5
11 41.5 8.2 5.5 63.0 33.1 3.1 10.7
12 46.3 8.0 5.7 57.4 37.2 2.9 12.8
13 52.5 8.9 7.4 NT NT 1.1 NT
14 29.2 9.4 6.1 31.4 29.0 1.7 17.1
15 45.1 9.3 5.9 60.1 34.2 2.0 17.1
16 23.2 7.9 6.9 48.4 30.6 3.7 8.3
17 16.1 8.0 7.1 61.4 36.3 3.7 9.8
18 15.7 6.7 8.5 56.2 37.3 4.9 7.6
19 52.5 8.4 7.4 NT 33.1 3.5 9.5
20 28.9 8.1 13.4 NT 31.7 2.1 15.1
21 44.3 6.6 5.7 61.3 27.2 1.3 20.9
22 20.9 6.6 4.2 41.2 46.3 2.6 17.8
23 54.0 6.7 7.9 79.0 17.5 1.2 14.6
24 50.9 8.2 6.5 33.5 35.2 2.1 16.8
25 53.6 8.0 3.1 31.0 16.1 1.0 16.1
26 57.6 7.4 6.4 47.5 23.9 1.7 14.1
27 13.0 6.3 3.5 71.5 28.9 1.5 19.3
28 15.0 7.1 3.8 68.3 27.1 1.4 19.4
29 31.4 8.9 11.5 NT 44.6 3.4 13.2
oy 41.7 7.9 5.9 55.4 35.1 2.4 15.3
# E  13.0~77.0 6.3~9.4 1~4.9  7.6~25.4

0.4~13.4 31.4~79.0 17.5~63.3 1.

* REIE.
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BrE LT, EEERKEEERESHMEYEREC TR
FoD E. coli O157 : H 7 E#RE AV, BRI E. coli K12
AT,

3. BRBIUEER

1) HEREEFDIR(E 3R HIR

FUN &t 7 & o HEARBIERERE 23 7 AT DEEER L 7o HEAE
=Xl 20 OB LEMEREE 2 WRT. Zh bR
BiavFhd, REOTERMEINZ/ES & g CRHEio =
HEARAEAERS 2> BEIR S huie, .

EKREIX13.0~TT.0% D HHEH I H v, FH41.7%T
Boto, BULHEROEKERE - E, BEYLEE,
CIRERE OFEEIEAR E R W EHER I T 2120,
(b)) BEARfEREE S O £ AEERE 7 1 M2V T,
AR 5 o SRR L, SR 0BT T E L &
ThT\wb, 20/, WIT%OHEBFE DKL, Z 0
Bl h -7, Tods, 330, MELAEMCREI LT
12 DT, MARDEELZ Tl dE/AENE L EC 2ME
{Trotcbh o LHEEI T,

pH 1 6.3~9.4 DHEE (FH7.9) T, Th VO
VRO, TYE=T7TEOMGEDRH T,

EC % 0.4~13.4mScem™' D & (F#¥5.9mScm™)
Thote., FROEVIZ L 5—EDOMHEAIIFED bhieh -
7z,

CEC 1%31.4~79.0 cmol. kg~! o # B (SF#55.4
cmol. kg™) THoto. FEFEHUEE D CEC ik B iria
40~120 cmol. kg™! DHFIFH & o222, HEELHEAER ©
CEC i}, BEZOHEHFCE T T\,

4R (T-C) 11 17.5~63.3% D HiF. (F%35.1%),
a2 (T-N) 121.1~4.9% 0B (5 2.4%) <, FF
wIEIEHENE (G 16~19) THREWERT SR L. Fi,
SR 2 R X O BBRETC B RL E e b DT, SREN
60~63% & - T,

REE (C/NE) 13, 7.6~25.40 f1H (FH15.3)
T, AH 7 RN ERBEOFCRIEM LRSI
PEHEAN 4 5 (BB 16~19) 11 7.6~9.8 &K ote, —i
w, SEEMEEO > C/N 20 LT Tdh 02, #ok 29
EHp 26 A (90%) RO A - Twie, LichisT
CECOfEdHIET 5 &, HHERBOLZ S IEHATH- 2
& e,

2) HEREERPOKGEEL

HEAE SR 29 M, KIBEEEABRE S sk 1l &
(38%) H b, FhbOEHIL102~10°cfug™ dry mat-
ter DV R_AHoTe (3, BERANCR S &, 43
A, FKBIBHEIE, 4= IHEEA»BIRE Sk, 43 - B
BAHEAD2 5 GEH14, 15) & X OEBIEHEAN 4 5 B
16~19) b I hishot., L ZEREIEE
Db oOnEHEWT AT, X DELOHROEEI LEL
Ezbhb,

IS EEBUT AR A IR L LT, Rk

33 SR O KGR

) o KRIBEE R
SEIEBURE S (cfu g~! dry matter)
1 ND*?
2 ND
3 (2.5+0.3) x10°
4 ND
5 (7.4£1.6) X10°
6 ND
7 (9.3£13.0) x10° ,
8 ND !
9 ND
10 ND
11 (3.0£1.0) x10®
12 (6.4£1.1) X102
13 (9.1£1.2) x10*
14 ND
15 ND
16 ND
17 ND
18 ND
19 ND
20 ‘ (1.840.4) X102
21 (1.14+0.0) x10°
22 ND
23 (2.4+0.3) x10°
24 (4.7£1.2) X108
25 ND
26 (3.2£0.5) x10®
27 ND
28 ND
29 ND
KIGHEEE R 37.9%

*URHE, 5RO E R RE AR T,
w2 R BRS¢ <20 cfu g dry matter).

DELE RN e & CHAMCA b T b, KRR
SAEESMEHINSZ Lk, ThLAHEFIC L DEES
PR E E R I R TV A AR A Bk 5. AREEIT
&% h A IBPER O FLIES IR 0 % < IR R
P, FEREECTHGCEIRBRE THS, Larl, FEHO
A, BRI T5BERBERDOELY A7 15
BEFEZLND,

—7, REEHCIIAZOEFICHKT S b oS,
fEe O EAER & LA BRERICETFT 20085
5 ENRAS o TER, ok 2, BNOREBRIEE
3153 H D 98% D, FRTHREFHE (L 7cdi- CHEAEE
B & OBRMNBATE T b D) 44 H D 56% 2 b KGR R
AR R, FOTRULKIBELUSOEBETH D,
RO BV EMEI T35, i, HYs
LEERBTEREAY D O=VF 77 4 FASEERH I T
B M, F Oy, Enterobacter <2 Klebsiella, Pantoea
RERBEHCET > BAMBEROME L AE TR T
5%, Lichi- CENMER OME 2, EHo=>F7 7
A b & LTRSS ORBIEM CHHAF 7 7T LI
GETAAREELEL OGNS, 20X ) iEWALERED &
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R~ ORR BT A2 AR B TR T b,
SROMBHERREI S,

Bz Enn, #HENSOKBEHOBH /LB
BEROGERXTT LRV 2T, ThrEn X EET
Hh, EDLXSREERYE LTS pEHICRE T 5 0E
nhBH,

1) KBEESBMORES SUREXBHEICHNT 3 X

T4 FERERRKE

KIGEFE 2R I IR D 5 b 4 mikoWnwT, K
BRI HEEI L AREBar = -2 b8EL, 184S
DERR, EF21ERESEHIMC L. ChbREEREY v
FAPI 20E iR LciER (R4, B 4AD B3R
b OSEHE 11 8kH, E. coli, E. vulneris, Pantoea sp.,
Buttiauxella agrestis L[RE S iz, ZhbikvTFhidX

BERCET 2 BNHEROME chsb, LrL, Ser-

ratia marcescens DHAPDBEINIEE R 1 Hb Y G
23), FHE. coli M ERA-ER 1A &R 1) »5
YAESIBHE S i, S marcescens I RBEEICILE X
RWIBENHEROMECTH S, Thbb, TALF> -
VA b FERIEHNT X ) KIGREEEME & HE s 4 Sk
ESED 55, 1 HabIKEEFEISEE SRS, b
CRIBEEE T AR A S e,

S. marcescens WEIREBEAR 7 v o ¥+ > v (prodigio-

sin) ZEET B, FRAIFva—v o P EREHM
TRBEHOR 2= — BRI LD EHEIR
fo. FAEOFHE L KBEORKM L IMWEREL LD T, K
R TR 58, REOMEESEY [HEA L3
e & LTV 8T, BEEoHERRT A -
LMTEBEEZLRS,

REMUEARL 2 LA BES M- KRIBEHCE T 2MED 5 b,
E. coli W IFEREMEOM EREEOKRE 2 H Y, HEKX
BEOL IEFAREC L v MERH I3, o
T, E. coli ETFIE I NIcHHERS e, BEREERE
MBI L 525 4 FIEERBICH L, FoiEE (&4,
ChbeoSRE, AuikcuwihofmEs b RKIGL &
i ERO% Al

—7, E. vulneris®®, Pantoea sp.*”, B. agrestis®, ¥
X OIERIGERETH D S. marcescens®® i, ~Fhbe b
DHAMBRLEEE LB TWa, ZhboEEDOHE
HRERC X D EEBHR, ChboBEE REShicz &
Bk, mEHIREZLTHAS.

4) HEMSPOKRBEHS LUV LEXSEE

MRS 12 fHim oW, ZrEHALL a2l 75—4A
FERFEH A AT, KIFEOEBEREEZE AL (£5).
TORER, WThoEE» D S RBEIITRETH - 1o,
ThboHEERE D 5%, 238X 26 D2WTIiE, FA

Fed HEMALAREHEEE UCOMEL ARk API20 E & X 2 FE s X OYSE KIS HE B Kt
. Hikk API20E ic X % FIERSR Kipmne  THEAEE

HERRR B S e - — P AZA ¥
= 2 F [ EEWE (%) PEG EHERS
11 1 5307721  Serratia marcescens 97.5 - NT*2

2 5307721  Serratia marcescens 97.5 — NT

3 5044553  Escherichia coli 94.8 + —

4 5044553  Escherichia coli 94.8 + —

5 5144572  Escherichia coli 99.6 + -

6 5144572  Escherichia coli *99.6 + -

12 7 5144556  Escherichia coli 97.6 + —

8 5344576 #E¥7L — - NT

9 5244576 EYicL — — NT

23 10 5307761  Serratia marcescens 97.0 — NT

11 5307761 Serratia marcescens 97.0 - NT

12 5307761  Serratia marcescens 97.0 — NT

13 5306761  Serratia marcescens 95.3 — NT

14 5306761  Serratia marcescens 95.3 — NT

15 5306761  Serratia marcescens 95.3 - NT

26 16 1005113  Pantoea sp. 97.9 + NT

17 1005113 Pantoea sp. 97.9 + NT

18 1005113  Pantoea sp. 97.9 + NT

19 1004113  Escherichia vuineris 41.4 + NT

" Buttiauxella agrestis 24.6 + NT

20 1004113 Escherichia vulneris 41.4 + NT

Buttiauxella agrestis 24.6 + NT

21 1004113  Escherichia vulneris 41.4 + NT

Buttiauxella agrestis 24.6 + NT

L EE SR 1 2R,

2 RAE.



870 AR B 6% £ 65 (2009
#£5 ZEMEEREROXBEEE L Oy E & X645 (715%) bR & h, B E10°~10%cfug™?
7 B8 dry matter DV <A ThHote, FRKBEILL S (63%)
MR E# (cfug™ dry matter) hhigEH X, 10°~10% cfug™! dry matter ® v < T,
&S KiIEE FAMERITHE AR TEIL6 A (75%) A bR S h, 109~10° cfu
g Egk Eg g tdry matter DV _Thoto, FHEOLILT, £
A ND ND b d R HEEFRIEREABE S T,
5 ND ND HEM o> JEURL & 7 B4R 3ERE = 3 i KB A A DR
10 ND ND Blicx 5 &, KIBEE X, 436 I1210°~10cfug™ -
13 ND (1.9%£0.6) x10° dry matter ® L =T, FieE T I 25 IE 105~10° cfur’
;2 Eg (6.Oi§.DO) % 10° g ldry matter OV _ATHREZhTW3%, EFEEORKER
94 ND ND i, ThboEV L EE—KT5, Ik, KBES®
25 ND ND R T H O HENRFRLHE AR A o B RS E B L T
;g Eg gg X, FEHSRESR T A, K%L EIEREOER S
BEE  0.0% 16.7% wpERTy A

O (BMRHABRSR ¢ <20 cfu gt dry matter).

¥y a— v A b EREHIC X 2 RBERORE (F3)
EABERIE X BIERE S IS h, Wb SRS E
DA OBEBETHo7 (R, 7rEIALL -2 ) 70—
SAEREHIC L BRI, ThbDRL—5T5.

F i, VAEFTHEICOWT MLCB % Vv TRE
Lz (E5). BB R A0 b 2irbiiish (BkE
17%), DEHRTFNTH LR SETH S LRSI R,
OB T VIT D 108 cfug ! dry matter D v <X T
?E -7z,

FAERTEIE, b REYOBEENICERL, Tk
Yok e N L CBRT 5 RRNWRIBERRRE CH A, HHE
SEHIC X DFEEEOEIE IS B boD, ERFIZT T
BEEEETH EARIR T3,

5) HEREREFPOERTLEEER

HENEJEEC b B 43R 5 Mt L OV = 3 B 3 R 8
B0, EEERSEEOFEERA L (£6).
B OSENL, &k 52.6~85.5% DHEIFH T, pH X
5.3~8.7, ECi21.5~6.1mScm™* Th-t. KIEGHEHEE

6) HIPREEIRICE T 3 EEFTLEEENDEER

3 6 lo T ROEEFT 6 fEEk I s V) B HEAEALIRTE T ORR
FEEEOEEL TR > W CGEBHF L7 (K1), fiEoE
B (21, XKEEHORT) wBEL T, 7THo 5564l
(A~F) T, FEEEpEAT0CUE LR L, BT
EEBTRACCUTRET L., Bho 14l (G) T,
BB, FElEchiE T, 85 %8 L CRE AR 40~50CT
Hote, M1 OWBEELIGFERE OBER £ —vIL, 13EF4
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Occurrence and Survival of Coliform Bacteria, Escherichia coli and
Salmonella in Various Manure and Compost

Chun-Ming Gong, Junichi Koshida!, Noriko Moriyama, Xiaodan Wang,
Takezo Udou*, Koichi Inoue and Takashi Someya
(Fac. Agric., Saga Univ., *School Health Sci., Univ. Occup. Environ. Health ;
Yresent address : Erdec, Co. Lid.)

Occurrence and survival of fecal-contamination indicator bacteria (coliform bacteria, Escherichia coli
and Salmonella) in various manure and compost samples collected from 23 composting facilities mostly in
Kyvushu were investigated by using selective media. Coliform bacteria were detected on desoxycholate agar
from 11 (38%) of 29 product samples (15 cow dung manure, 4 poultry manure, 2 biosolid compost and 8 food
waste compost) at a range of 10*to 10° cfu g~! dry matter. From positive samples, 21 isclates of possible
coliform bacteria were purified. Among them, species of coliform bacteria (E. coli, E. vulneria, Pantoea sp.
and Bultiauxella agrestis) were identified whereas isolates of Serratia marcescens, not coliform bacteria, were
also obtained, suggesting that careful observation was necessary to avoid false positive counting due to the
presence of a red colony of S. marcescens that resembled coliform bacteria. Isolates of E. coli were tested for
slide aggregation with a set of antiserum against pathogenic E. coli serotypes and negative reaction was
obtained for all the isolates tested. Direct detection of E. coli on Chromocult coliform agar and Salmonella
on MLCB agar resulted in none and 2 (17%) of 12 samples tested, respectively. The fate of fecal-
contamination indicator hacteria as above was followed during compost production on 7 cases at 6 compost
facilities and 4 patterns were observed: fecal-contamination indicator bacteria 1) decreased and finally
disappeared, 2) decreased once but re-growth was occurred on products, 3) decreased to some extent but
remained in products, 4) was not detected throughout production. These results suggest that some fecal-
contamination indicator bacteria may survive compost production and appropriate temperature control
would be significant for hygiene control of manure and compost.

Key words coliform bacteria, compost, Escherichia coli, Salmonella, survival
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