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Detection of Coliforms and Salmonella sp. in the Organic Farms

Shu-Chuan Chen, Li-Shu Chen, Ba-Zong Ke and Chi-Chu Lo*

Taiwan Agricultural Chemicals and Toxic Substances Research Institute, Council of Agriculture,
11, Kuang-Ming Road, Wufong, Taichung County, Taiwan, ROC.

(Accepted for publication: July 25, 2014)

Investigations of coliforms and Salmonella sp. in the vegetables, soil and water samples from four
organic farms were conducted. Thirteen vegetable samples were analyzed, and 12 samples were contaminated
with coliforms (92.3%), and 7 samples were contaminated with E. coli (53.8%). Seven farmland soil samples
out of nine were contaminated with fecal coliforms (77.7%). Six irrigating water samples were analyzed,
and 3 samples were contaminated with coliforms (50%), and three samples were contaminated with fecal
coliforms (50%). No Salmonella sp. were detected in all 28 samples collected.

Key words: Coliforms, Fecal coliforms, Escherichia coli, Salmonella sp., MPN.
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KDL E - SolomonZs A 2 B ji FH & B0 B 1Y
A L h ek - 1T AR B A A B A
2% I E A EOW B A - 7 R A E0W B AT AR S
RABRBEBE RN
YWMIKE A 4 FHE (Bovine manure) I
BEHOHNEE =220 EH "V K45 KM -
NatvigZe A% 0 52 2% 83 46 4 23 0 7R n v 7Y
KEIME R Typhinurium (Salmonella enterica
serovar Typhimurium) » Z04E S H 20 C DL
bR - RIRT 5 e A R iR I A A B SR AR B BE
(FEE] ALFEE)) » (B HE/NA10T
PURHR A > BIA &l A R R H A i
WEURE TGS » Islan® AP K90 P9 KB ML
HITyphimuriumfii A =58 & & FHEHE (Poul try
manure compost, PM-5, pH 8.1 ; dairy cattle
manure compost 338, pH 8.7 ; {igpHiE € Aldairy
cattle manure compost, NVIRO-4, pH 7.5) Jz JE
K (107 cfi/gERE > 10° cfi/mLrK) - 4% 1 B
BHALFERE®R  BEAEIUELPFEERED
203-231°K > fEFEE L1F1EB84 R » KLFEE 203
K - DongZE A" W45 Hi Salmonellaffll & 7] 4F
HiE Alfalfa) 2 ¥IZF AR IEKER » MW
J& B % ] RE i T H BURE B RS HIAR IR A -
SEEHITEREFE3STF - HREE
MEFEHELIFE Y - FILAWIES A
BEGNAERMEERR - #17T AFILEBUEE
@ oo LRI GRES R —XEREYS - &
o /E B R A B B K - ReBE TR LIE A
75 R EEARE » WL EZELEBIE - fi
MEH RSP B E B AREE TR W
RARBR B 73 IR LR BN
HERE 532 257 AT AR - AR S B0R B & RA
AEJR DUFH B BELAT AU FRAB R A VEE (R —) » A K
155 15 R B K 155 7 BT o A A AN [ 3 78 B 2B 5K
HETT o BRI IGRE R E KRR - N

F— BRI EREEE
Table 1. Standards for food-borne pathogens
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1 AHRY - fEiiE 5 > PhEHE —5¢
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2. HERY - MME % -

= BBk

1. 532 FAEERI300 g - KIGHE B REEL KNG
FRBE DIMPNG T 8 5 & > WM KB R E MR
(a) KIGIRE R mbg Y
PR UIRRE &9 51% - 60 g MA
MR 450 mL » IREY95 > ER 1065 ke
MR o W EN b5t o2 10 £% B T A WA P 1 ok
100£% ~ 1,000% ~ 10,000655% — 25k
- #HEERE - BRERR A REGEE
%o R mLERE R EEEA R H A
Pl b F S ER LSDRE h - M
BB EE = (W= =%) » R35CH;
224+ VN BIREBEEARE D RESE
RsE o BREIE RN - BN E
4o BRRKGEEERYE  EEREE R
A EERIGARE B M - iEE B © HLSTE
ARBCABRETN—HESEENER
BN 5 — B AL R IE T 75 2 18 (BGLB)
35 TCHE 24 + 2/NKs » BIERELER
B8 REAREEE  MEREER2NE > &
MRS E SN B KIGRE RS B4
RiEE o AIERKIBGHEEHG M - &

Sample

Standards for pathogens

Crops eaten raw

Irrigation water

TFDA (Taiwan): coliforms <10° MPN/g; E. coli < 10 MPN/g'
1. USEPA : fecal coliforms < 10° MPN/100 mL’

2. MAFF (Canada)’ : irrigation general : E. coli < 1,000 cfu/100 mL; fecal coliforms < 1,000 cfu/100
mL irrigation of crops eaten raw : E. coli <77 cfu/100 mL; fecal coliforms < 200 cfu/100 mL
3. MAFF (Canada)® : crop washing : E. coli 0 ¢fu/100 mL; fecal coliforms 0 ¢fie/100 mL

e RUEE 102408 H 20 H R % 755 102135014657 % -

*USEPA (1972). Water Quality Criteria-1972. Environmental Protection Agency, Washington, DC.
* Treating Irrigation and Crop Wash Water for Pathogens. Water Quality (British Columbia, MAFF, Canada, 2003).
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(Most probable number, MPN) : EHBGLBHE &
R KGR R B B HERE S RELSTR IR E
RSV R NI BB Y e
KNG 15 B R o e il 0 (MPN/ g 5MPN/mL) -

(b) AR A B 2 b 7

e EYIRE > IBEYE A% 0 THEG0 g
AR AS0 mL » LIS Beie — 44
BB 106545 BE AR VR - Y L3t .2 10 6% %%
BERIR 10 mLURFER1006% ~ 1,0006% ~
10,0006% 5 — R BEARIK - #EE 5
AR R IRIE G A% > S E IR0
13 750 R R 2 = {1 5 A s R 3% b Y
W EY T mLBEFl A S LSTES ZEW 10 mLEy 3
Brh o BMESEERME = > N35T0H:
F24 +2/0NF > BIKERER > RELRN
FERERE R4/ Ny - IR E LS > Hl
RBRKBERERENE > EERiEE s s KL
HEEME - #EE - BEERB o —R
B R B B E R EER A
RS ER (ECEER) > 455CT
BEKBFEDEE24 £ U K > BIRESR
EAERE  RELRBEEELRE24 +2
/N e IR S E AR R KIGRE R
ELERBERUKBGIEESE - EERE
CE—AEPTN - ZERECEERRK
E AL AR S B 5L (L-EMBRS 2 5L R 1 &
1% - 35 THEE 1824/ N » BIE T TE R
BiE PG MAIKGIREREE T RER
o RY WHEIATTESELE -8
— FrL-EMBR% 2 5k U — {E vI e sdvE B JE R
ARG B B A PCARE R ED Bl 0 35T
B2 #1824/ NF > DISHEFT IR REREFE e BB
B -

BHEE : FIE R KEGEEGHEER
KHEEEE ER & KBRERE ZECE 2K
FERREY > MAmiEEE"" > #fEHA
[5 #5758 o B il 850 (MPN/ gMPN/mL)

(O PMKE B

WERE MR RIARECT AR - L
MEFREMIUE RS 25 g WRINEE M 6AE
W (Buffered peptone water, BPW) 225 mL »
Y8 e o A5 T HEEE24 + 2/ N o
HEEARIR - IR I R B B L 4 A ¢ IR HY
0.1 mLEVFTIGE B R 5 B (RVES
B 10 mLHEGIFE) - BRVESRIEER
42 CIKIBREER24 + 2/ - 73 HERSEE © o3
AIERVIS R S B P —#EERE - £
W Bl e e 2= SR I TR W % i L (XLDBS ;e ) 3%

HTE BI85 o A35 CHEER24 + 2/\HG » BHEE
FifE R TS AU BE o [ XLDRZ 3 5k oh & 3k —
B AE DL B BBREEYE > B Y E R
FEFS = 0l S s 2 L (TST) R B e 1 5 15 1
(LIARHE RS2 L) > 306 [F) 1T ) i B8R K
R o B OB 2 TSI R LIAR A 5
FHAI5 CHE#24 + /NI « BLFEI YD P AR
BEAETSIRS 2 Al m 24O HE (B TE) » B
RO (ST KIE (B - ARk
BRI L S A ELIARS R A
KIS R AR FE (i tE) - KZ B KRR
EELIAREREGEAMIEm 2R - L
SEAEL TAR i 5% 28 5L 550 78 2B Wi M i T ik 7
RRATEAALERES © FELTARS 28 RL RS al 7 A i
e ELAETS Ak 5% 2% 2 2 A= g e b i R e
B E AR HERIEE -

2. L3 S LBRMEE Y AR > DI
CEETRE > F R DR R O R EE
= AE/NEL (B —/NEERI300 iR S ) 0 R
B G REAR DL T - AR o 8
ARGESS % > SRR H I - GPSIENL K%
B MR o 32 B R AR 1 IR IS - A Uk
o A EFERR AT EXTREE -
b F A KIGREE - WHRKES _MEE -

() #AKIGHEE © IRUSEPA ST 1 J5 ¥k ik
1T - FEHY30 + 0.1 ghédh - MAEZH270 mL
I B R R R AR T AR R BRE R > IR A A
1E B BV Y98 2 £ i (Homogenized sample ks
10598 M) - RFIFREER 10065 ~ 1,000
fi5 ~ 10,0005 % — RV BRI - HEER
Be (LTBEE &AL - 35 £ 0.57) » BIHEHBER
e EARMEEHE BELE KRGS
M o G SRS R A R G DAEC RS 28 B f e
EREE (44.5 £ 0.27) » 4016 R 48 4= B A HE
BB B 1 I FE - FRHECK: B R E B
HA KGR E R AT B A L TR 2 5
PRGBGSR B FIF i
O HEE KGR BE & i e B (MPN/ g2k
MPN/mL) -

(D WFIKE © WRUSEPA 1@ J51:389T - 18
B30.0 £ 0.1 gt > TNAEH270 mLIEEE £E
EWRER RS  BEE5 > FhE’
B (10EmERK) - L= AEE
S3H72.0 > 1.0 » F10.1 gy R a8 4 (Original
sample) (20.0 » 10.0 > #11.0 mLZ E2¥5E k¢
) o B ERTEW R BREESE O K E TR R
(TSBEZ#EWR) (36 £ 1.5C » 24 + 2/\Kf) - g
TE 558 R Ry o R 0 [E RERVES 22 KL (MSRVES
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FE) (42 £ 0.5 CHE#16-18/NEg) - ZHIIR
HEKR20 mmik A B EBHAEEBE %
BEENAU R B M i e - B 2 M BE S U E &
B2 L B0 R RE B i B 2 S8 e T Wl 3% 1 L
(XLD agar) I » fA3TCIH I Es 2 b B 224
/NEE o BIZERTE IR SR RE o T A LT
PR MRS o ILIMPNE 8
3. HEWE K ¢ G ERAR 2y A 2% DLBERR &2 /KRR U 1
T Eimtk o BREGRE KR N5 L KR
(200 mL x 3) > FARMAZ - KEHE % E
ITRIGIRERE - 4 KBRS E DM AR
HY%—MEH -

(O KXIGEER"Y « R0 R ERET - #
SERREE KRR AR R AT g I B R i i A 2H
BIZUE 25/ DL b - DU RS L8 40 iR $515
2] o i PR RS I V10 mL7KEE 290 mL
MEERER - TBER0SMBEEKEE R
BY¥gE > Wk E 1065 B E /KA DU [E
BE 7 I T — R T E 2100 ~ 1,000
10,0007% S F Rk iR o DU IS 43 1 HY
B0 mLAKERENE10 mL_fZRE
FILSTERE H » 7F35 = 1 CHE A P E#848
+ /N BN SRBERER > S ERE
7 A QI HE 8 B B e B 1 S E 5 ISR RS
A R 0 B s B 1 S I - e e ik B ¢ R
FIR R B ER 78 4 SR B8 DL B R M 2 LSTHE
BHE T B — B2 B BCLBEE 2
B fF35 £ I OB #48 + 3
/NRF o £F48 + 3/NEFA] 0 BGLBESE ELEVE a0
BREES  AlfECHBEGERE - &
T E SR BE i SR BGLBEAE B B M S HE 7% » JfE
BLT100 mL7k thise A T RES (MPN/100 mL)
TR AR -

(b) # L KIGAR B R

AREEE R o ST KRR B
3 58 FH 9k BT 3 o IR A AR e R — SR B
21045 ~ 1006% ~ 1,0006% ~ 10,0004% 55
WA > RS - EITH—WES
BERF > FERL10 mL/KBEZ 90 mLIEE B RE 7k
thoo HESEERER M5 10 mL/KEEBEREAE & LST
EREACZAEY F-HEBREXSMA
% E35 + | CREEF RG24 + 2/
RN SR BEREER - AR iEEL - 1548
+ VPR ERE R o AR E AR
HeE kB Ry B M I e 35 S e A A A
SE B ME R E - hEREAER - IR E
B4 RS C LSTAHVE il — B BE RN ZEC
R s BE T fE44.5 £ 0.5 T /KBt

KB 103 525 52 %56 4,5,6 1

B5#824 + 2/N\EF o 4724 £ 2/NIFIA 0 INEEC
BERANENEREES - QM EHE
Bt e - SeRkilEs - IR E E AR
e Z N EECEF B A Z BB P W » R
& LES;2 8 g (LES Endo Agar) 2 B £ SF
M EERE > FIER3S £ | CREEFRAEEE2A
+ 2N B WEH A BERER A 1E0.5
emPl b o By F3LES Endo Agar:s 2 M Ak
HY IR R K A TR R B v R Lt B Lt
HEGBLES) —8— ML L - DIEHRTT
HE ML EHSE EEREEZ -

()PP ECARTE @+ 1B 5% 38 5 s AL S 2B 1
RNEREEWR (TSBESEWR) » HUKEIMATSB
B P T ERT B (36 £ 15T » 24 £2
INRE) o 8 E B R R R U R K [ RERVES
EZFH (MSRVEZE=RL) (42 £ 0.5 CREE16-18/)
E) o & I E R KR20 mmIK H 83 3EH
Rt A e o Bk
e 89 HUE B 1% 2 A ) B AR BE B i e 2= A e
EeEEET 2 A (XLD agar) I » AT CIR AR %=
FEP RS E 24/ - BIZTIE R AU
HEATAHEACHERS - W TEE - R DIMPNET
8 o

fa R 5

i
<l
2

— RS

HEGRHE S BAMR R o f SR T
(Balsam pear) H & KGR E AE 23 MPN/g »
HEREREEDMIER  FFEERIEREETE
(FR—) - $HEEE] (Carrot) F & KGR E EE =R
1,000 MPN/g » KGR B Fy13 MPN/g > B ARR
HAFUE (R—) » HAEFYFIKER - FEEE T
L EFEEEKGIEER 2.0 MPN/g > A&
YMKRE - S TEP SR ARG
PR Fs24 MPN/g > REVWPIERARE - BB /K H
KIGHE R 2.4 x 10°-1.1 x 10° MPN/100 mL »
#4: KR 15 3.1-3.3 x 10° MPN/100 mL - R
EVMERAEE  HHEERFEEBEMEKXR
CIREATHE (R—) -

- BHRRSL:

R e s CAKERS > HEURE S 2
KPR - fEREUREHESRERBE T
KIGHREEREE R 1,000 MPN/g - KGR Ry 348
MPN/g - B R IR EARAE (R —) - AEFPFIR
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Table 2. Pathogens detected in organic farm No. 1.
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Sample Coliforms (MPN/g) Fecal coliforms (MPN/g) E. coli (MPN/g) Salmonella sp.
Balsam pear 23 ! ND’ ND
Carrot > 1100 — 13 ND
Soil from balsam pear field — 2.0 — ND
Soil from carrot field — 24 — ND
Irrigation water 1 (river) 1.1 x 10° (MPN/100 mL) 3.1 x 10° (MPN/100 mL) — ND
Irrigaton water 2 (river) 2.4 x 10 (MPN/100 mL) 3.3 x 10° (MPN/100 mL) — ND

'—: not conducted.
*ND : non-detectable.

K= ARG 2TEURE RS

Table 3. Pathogens detected in organic farm No. 2.

Sample Coliforms (MPN/g) Fecal coliforms (MPN/g) E. coli (MPN/g) Salmonella sp.
lettuce > 1100 —! 3.5 % 10° ND
Balsam pear 3.6 — ND’ ND
Balsam pear with soil > 1100 — 1.8 x 10 ND
Soil from lettuce field - 2.2 % 10° - ND
Soil from balsam pear field — 70 — ND
Soil with chicken feces — > 1609 — ND
Blank soil - 9.2 x 10° - ND
Groundwater 1 — ND (MPN/100 mL) — ND
Groundwater 2 — ND (MPN/100 mL) — ND
Groundwater 3 — ND (MPN/100 mL) — ND

'—: not conducted.
*ND : non-detectable.

RE o i I RIBAR R R R 3.6 MPN/g - A&k
BREEDFRARE  FEERERERYE
(F—) W N (GRATA L8 TRBARERE R
/21,000 MPN/g » KR &E 175 MPN/g > & =L
FREAEAE (R —) - HilEEE . TP HE AR
FRE R 221 MPN/g > A E P PIRARR - BfE I
LB EAKIGIRE R 70 MPN/g > A&7
KRS - SE L EAKRERE 1,609 MPN/
g AEVMREHE -

= BHRREGS:

BREEECEREY  HEURESEW
KVYFT7R o AR ERH/NE I (Cucumber) H fii:
KIGERER > KBEFEEDM KRR B
FadBREEE (R—) - NE K (EREWHE
+ ) R IGARE R 2.1 < 10° MPN/g » B A i

AR REKRBGEFEDM KRR - & LH
T MFR AN A L2 MR KGR E R R 4-8
MPN/g > MR ERKIGIREEDIIKERE » 76
A RIFEEEGE ) - F/NERE S EEE
KIGAEE R 13 MPN/g > REVDMIKARE - ¥
KA E KGR E DM KRR RS -
FEWE K th & KBS AR R Ry 13 MPN/100 mLEL #E AR
KA E R 3 MPN/100 mL » {HARE W KAR
R G EBEIMERZ AR ER'REEY
FEWEK PR EARHE (R —) - ARSI HEM
7k B L - EEUR B & B K [/ NE (R
A 133 E 0y EsE2.1 < 10° MPN/g > FRIRAR
BH - i EEE R > BERT AT RERYIRAL -

M-~ EHE5H4 :

HEURE & BARAFTR o 5 R BRI
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Table 4. Pathogens detected in organic farm No. 3.

Sample Coliforms (MPN/g) Fecal coliforms (MPN/g) E. coli (MPN/g) Salmonella sp.
Cucumber ND ! ND’ ND
Cucumber with soil 2.1x10° - ND ND
Balsam pear 4 — ND ND
Balsam pear with soil 8 — ND ND
Soil from cucumber field — 13 — ND
Soil from balsam pear field — ND — ND
Blank soil — ND — ND
Groundwater 13 (MPN/100 mL) 3 (MPN/100 mL) — ND

'—: not conducted.
*ND : non-detectable.

KO AHEGATEUNE RS IR

Table 5. Pathogens detected in organic farm No. 4.

Sample Coliforms (MPN/g) E. coli (MPN/g) Salmonella sp.
Rapeseed 2.4 %10 ND' ND
Amaranth green 93 ND ND
Water spinish 1.1x10° 3.0 ND
Green onion > 1100 <3.0 ND

"ND : non-detectable.

%% (Rapeseed) Bl &L 32 (Amaranth green) 41 kK15
TE.E?]}}DJUJ%ZZIO MPN/gEi193 MPN/g » A& KI5
BE > BEFEREEE (E—) - Z20% Nater
spinish) Bl & & (Green onlon)EPj(Hﬁi‘ E R

51,100 MPN/gB2> 1,100 MPN/g » 5@ A i 2
REAE > KGR B 47 A1 3.0 MPN/ gk < 3.0 MPN/
g AEVYMERER -

’

- BREL

HEURE & RAFRANHTR o SRR
':F'jiﬁﬁfé.ﬁj%l% MPN/g » & KIGHS & HL
FHRARE © 220052 B 432 (Chinese cabbage) th

KN RS T BUR R B R

Table 6. Pathogens detected in a traditional farm

KIGHEEREE 1,100 MPN/g » S 25 A 5 15 1 Bl
PRERAERE - SR KGEE T RE S B 71
AME AR R SR & -

Loncarevics A " FE 01 25 15 1 2
LA EREE > BEAEITIEESF - F16
e RKBRE - Hhg1248 &ER100 CFU/
g o H I K G A5 B B P IR B R AR A -
B EAE _EERESEENEE T
fﬁﬂj  BURTE GBS R ERE > BIEEKEGE

=S RT At

Johnston%}\%uﬂﬁilllﬁiﬁi 1z

BT I B i R TR IR B 2 15 TS B (36466
) - FEREUR KNG ERF S R&1E1.0-4.5 log

Sample Coliforms (MPN/g) E. coli (MPN/g) Salmonella sp.
Rapeseed 1.5%x 107 ND' ND
Water spinish > 1100 ND ND
Chinese cabbage > 1100 ND ND

'ND : non-detectable.
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CFU/gLLT » KIGHEE & E1E1.0-4.0 log CFU/g
LI BBERE (Enterococcus) & &1E1.0-5.4 log
CFU/gDLF - WP KARE ~ SEFHE Mm%
KIGEEO1I56T - HT5EH - (HEH R AIAE43
i 36 B B 9 AR EE R K SR T ke 0 A R R
7% ° SEU ¥ 5 6 2 2 o v i o 2= 1 R B o AN
EHEEM -

MukherjeeZE A % 36 % W )2 #F 3= W
(Minnesota) 32K A& 5 K /\ R H K B
HERBUAE &R > ARESILERATOMEE
im0 ARG IR 1 29E B - FT B R
B SRR - KIGEREREFFEEEER
2.9 log MPN/g » KB MBS ERL9.7% (F
PEES) ELL.6% (BHES) - TEATHGRF L
ErEE LR RS (22.4%) - 5 F 5 &
B ER—F LT RS » KIGEES RILE
FEHEE (i —F DL ) S 1965 « KPR
BRRE AR - HEREEEAERENSE —
e ERER -

Mukher jeeZE A " 762003 % 2004 4F L T 25
BHIE#FZ I (Minnesota) M1 41E G H 2 E (GR
)~ 301 RS (Semiorganic farms >
EREAE > BREE) > KIVEEKES
A7 7 BRICET A (preharvest) i B85 Sk
20290 CHBRAT3MF - LHBEILIF > KH
#6454) - AR E R = A S R SR AE
TEFRELEZERAKR MEAREBEREEH
(Coliforms) » SE¥g& & Fy1.5%2.4 1og MPN/g »
IR BV AR B B H I P K AR B 0157 -
H7 - KIGHRE R B8% » L E L& E
iy N = D

ARRECEH RS 2R &g
KNG B RE L 17 A0 A B 15 =3 B (B 16 S A
o A KGR E AR R L
o KGR EHEEE KGR E IR ET
ERF ke > fifER Rk HlR A o B &
171E -

N
=] af

VOl A A% B2 55 (1-4) e fifrda 1 3 18 5% S B
ah 0 A 12 G & A KIBRERE (92.3%) &
il &8 KB E (53.8%) < JUE - AR Lk
HmEEEHRERBREER (77.7%) < <
6l 7 W /R AR il ep > Horh = SR KIG AR
(50%) » —EEHEERBREGI%) > i
Rt VD P RAR R 2 A -

AFRAERG RS G EE — R RGHET

BORERARINTE - HA AR ERTE
WEEMTEONEN S & - (BERERREEG
LRSI GHE  BERESIAKES
NEEEARE > SEHHENRSGRES
R S LEi S R R o 1S R VI A
A o RIS 457 A0 B L5 B R 5 o B (A
EHENER > DT BB0NEEEE - 7
B RGP AEREERZLZ 2 - FERITES
R R E R PR EERG T
ZHEELLGRA o

R 2R HEE BT T % At £ B S R 255 TP 3K
TR B < A AU B BOR - BIANZEITRF B o (RIS
TR 28 frR i PO Y PCRAGR B8 5 7% - DUR R %
A BRI RBH S B 1R R A B R SR R A h B
L BRI B o fE 1 BE A B Y fRR E o B R i
{8 - BB SRR KBS -

2 £ X R

(1)J. E. Smith and J. M. Jr., Perdek: Assessment and
management of watershed microbial contaminants. Crit.
Rev. Environ. Sci. Technol., 33: 1-27 (2003).

(2) World Health Organization Regional Office for Europe.
Outbreaks of E. coli O104:H4 infection: update 30.
22 July 2011. [Accessed 29 July 2011]. Available at:
http://www.euro.who.int/en/what-we-do/health-topics/
emergencies/international-health-regulations/news/
news/2011/07/outbreaks-of-e.-coli-o104h4-infection-
update-30

(3) Centers for Disecase Control and Prevention. 2011.
Multistate Outbreak of Listeriosis Linked to Whole
Cantaloupes from Jensen Farms, Colorado. [http://
www.cdc.gov/listeria/outbreaks/cantaloupes-jensen-
farms/120811/index.html].

@GFEEFBEnEYERE > AR EREH
Bhia4E R » http://www.fda.gov.tw/upload/133/
2013121615033777774.pdf

(5) J. Van Donkersgoed, T. Graham and V. Gannon: The
prevalence of verotoxins, Escherichia coli O157:H7,
and Salmonella in the feces and rumen of cattle at
processing. Can. Vet. J., 40: 332-338 (1999).

(6) S. C. Read, C. L. Gyles, R. C. Clarke, H. Lior and S.
McEwen: Prevalence of verocytotoxigenic Escherichia
coli in ground beef, pork, and chicken in southwestern
Ontario. Epidemiol. Infect., 105: 11-20 (1990).

(7) M. Islam, M. P. Doyle, S. C. Phatak, P. Millner and X.
Jiang: Persistence of enterohemorrhagic Escherichia
coli O157:H7 in soil and on leaf lettuce and parsley
grown in fields treated with contaminated manure
composts or irrigation water. J. Food Prot., 67: 1365-
1370 (2004).

(8) E. B. Solomon, C. J. Potenski and K. R. Matthews:
Effect of irrigation method on transmission to and
persistence of Escherichia coli O157:H7 on lettuce. J.
Food Prot., 65: 673-676 (2002a).

(9)E. B. Solomon, S. Yaron and K. R. Matthews:
Transmission of Escherichia coli O157:H7 from


user
螢光標示

user
螢光標示

user
螢光標示


120 | LEAR

contaminated manure and irrigation water to lettuce
plant tissue and its subsequent internalization. Appl.
Environ. Microbiol., 68: 397-400 (2002b).

(10) S. Himathongkham, S. Bahari, H. Riemann and D.
Cliver: Survival of Escherichia coli O157:H7 and
Salmonella typhimurium in cow manure and cow
manure slurry. FEMS Microbiol. Lett., 178: 251-257
(1999a).

(11) X. Guo, J. Chen, R. E. Brackett and L. R. Beuchat:
Survival of Salmonella on tomatoes stored at high
relative humidity in soil, and on tomatoes in contact
with soil. J. Food Prot., 65: 274-279 (2002).

(12) E. E. Natvig, S. C. Ingham, B. H. Ingham, L. R.
Cooperband and T. R.Roper: Sal/monella enterica serovar
typhimurium and Escherichia coli contamination of root
and leaf vegetables grown in soils with incorporated
bovine manure. Appl. Environ. Microbiol., 68: 2737-
2744 (2002).

(13) M. Islam, X. Jiang, P. Millner, S. C. Phatak, M. P.
Doyle and J. Morgan: Fate of Salmonella enterica
serovar typhimurium on carrots and radishes grown in
fields treated with contaminated manure composts or
irrigation water. Appl. Environ. Microbiol., 70: 2497-
2502 (2004).

(14) Y. Dong, A. L. Iniguez, B. M. Ahmer and E. W.
Triplett: Kinetics and Strain Specificity of Rhizosphere
and Endophytic Colonization by Enteric Bacteria on
Seedlings of Medicago sativa and Medicago truncatula.
Appl. Environ. Microbiol., 69: 1783-1790 (2003).

(15) AR ERAEME » 2013 -

(16) FiA AR Y E S © R R TTIE-
AIEAR R a8 - SRR T 102195032958 512
1E(2013) -

(17) FAERAE R Y S © R BRI -
AIEAR B LB - R T 10219511635t A HE IR
(2013) -

BRIBUE BB ffAss BB

KB 103425 52 %56 4,5,6 1

(18) i EREAE e i BE V) E B © R e e B T ik -
WMRE R - RETEH102195118 759 A EEIE
(2013) -

(19) TR ARRE S « /KPR R — 2 5
Bk - 96411 H29 HERER 755096009168 55 A -
NIEA E201.54B (2007) »

(0) T e BRI R E R - KPP EAERIGFEEE(Fecal
coliform) Rl /& — L %M - 8THEI12H 1 HERE
7558295957/ 45 » NIEA E213.02C (1998) -

(21) USEPA Method 1200: Analytical Protocol for Non-
Typhoidal Salmonella in Drinking Water and Surface
Water.

(22) USEPA Method 1680: Fecal coliforms in sewage sludge
(Biosolids) by Multipletube fermentation using Lauryl
Tryptose Broth (LTB) and EC Medium.

(23) USEPA Method 1682: Salmonella in sewage sludge
(biosolids) by Modified Semisolid Rappaport-
Vassiliadis (MSRV) medium.

(24) S. Loncarevic, G. S. Johannessen and L. M. Rervik:
Bacteriological quality of organically grown leaf lettuce
in Norway. Lett. Appl. Microbiol., 41: 186-189 (2005).

(25) L. M. Johnston, L.-A. Jaykus, D. Moll, J. Anciso,
B. Mora and C. L. Moe: A field study of the
microbiological quality of fresh produce of domestic
and Mexican origin. /nt. J. Food Microbiol., 112: 83-95
(20006).

(26) A. Mukherjee, D. Speh, E. Dyck and F. Diez-Gonzales:
Preharvest evaluation of coliforms, Escherichia coli,
Salmonella, and Escherichia coli O157:H7 in organic
and conventional produce grown by Minnesota farmers.
J. Food Prot., 67: 894-900 (2004).

(27) A . Mukherjee, D. Speh, A. T. Jones, K. M. Buesing
and F. Diez-Gonzalez: Longitudinal microbiological
survey of fresh product grown by farmers in the upper
Midwest. J. Food Prot., 69: 1928-36 (2000).



