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Detection of Coliforms and Salmonella sp. in the Organic Farms
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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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BHALFERE®R  BEAEIUELPFEERED
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Table 1. Standards for food-borne pathogens
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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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PR Fs24 MPN/g > REVWPIERARE - BB /K H
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EVMERAEE  HHEERFEEBEMEKXR
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MPN/g - B R IR EARAE (R —) - AEFPFIR



ARG TR E B AR B F A

KT ARSI BN RS R

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.
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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 EA R
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 ENEE > BEAEITIEESF - F16
e RKBRE - Hhg1248 &ER100 CFU/
g o H I K G A5 B B P IR B R AR A -
B R 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
B E B BER R (22.4%) - 5 5
B ER—F LT RS » KIGEES RILE
FEHEE (i —F DL ) S 1965 « KPR
BRE 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 -
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