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16uA E. coli DMST 24373 (E 67), E. coli DMST
4212 (ATCC 25922), Salmonella Typhimurium
DMST 562 (ATCC 13311), Shigella boydii
DMST 7776, Shigella dysenteriae DMST 15111,
Shigella flexneri DMST 4423, Shigella sonnei
DMST 561 (ATCC 11060), S. aurcus DMST
8840 (ATCC 25923), V. cholerae non O1/
non 0139 DMST 2873, V. parahaemolyticus
DMST 5665, L. monocytogenes DMST 17303,
L.inocua DMST 9011, L.ivanovii DMST 9012,
Rodococcus equi DMST 17256
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1. coliforms Was Escherichia coli : 2%
brilliant green lactose bile broth, EC broth,
Koser’s citrate broth, lauryl sulphate tryptose
broth, levine eosin methylene blue agar, methyl
red-voges proskauer (MRVP) medium, plate
count agar, tryptone broth, violet red bile agar

2. Salmonella spp.: Buffered peptone
water, Hektoen enteric (HE) agar, Lysine
indole motility medium or motility indole lysine

medium (MIL), Muller-Kauffmann tetrathionate—
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novobiocin broth (MKTTn broth), Rappaport-
Vassiliadis medium with soya (RVS broth),
Triple sugar iron agar (TSI), Urea agar, Xylose
lysine desoxycholate (XLD) agar

3. Shigella spp.: HE, McConkey agar,
MIL, Shigella broth + novobiocin 0.5 pg/ml.
(Sb), TSI, XLD

4. Staphylococcus aureus: brain heart
infusion broth, Baird-Paker medium, coagulase
plasma

5. Vibrio cholerae o V. parahaemolyticus :
alkaline saline peptone water, chromvibrio
agar, MIL, thiosulfate citrate bile sucrose agar
(TCBS), saline TSI

6. Listeria spp. LLa¥ L. monocytogenes:
agar Listeria according to Ottaviani and Agosti
(ALOA), frazer broth, half frazer broth, motil-
ity medium, oxford agar, trypticase soy broth
with 0.6% yeast extract, blood agar, f;wna

(mannitol, thamnose)

Weuazasad

Butterfield’s phosphate-buffered dilution
water, Gram’s stain reagent, 3% hydrogen
peroxide solution, iodine-iodide solution,
Kovacs’ reagent, methyl red solution, saline
peptone water (0%, 2%, 6%, 8% Waz 10%),
VP reagent, Salmonella polyvalent O antisera,
Salmonella individual O antisera groups, sodium
chloride 0.85% aqueous solution, polyvalent
V. cholerae O1 tae 0139, V. cholerae Inaba

wae Ogawa antiserum
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Autoclave, anaerobic incubator (35 + 1°%),
balance (sensitivity 0.1 15%), glass bottle with
screw cap, glass spreading rod, glass slide,
incubator (35 + 1°%, 37 + 1°%), loop, needle,
pH-meter, petri dishes, pipette (1, 5 Wag
10 §adans), stomacher, stomacher bag,
test tube, vortex mixer, water bath (41.5 * 1,

44.5 + 0.2, 45.5 £ 0.2 U8z 47 + 2°%)

Madnadau
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2 NGN NANUINNTINTINM (Enumeration) 284
Hoiiltusdqudnumezmandaldun coliforms
wae Escherichia coli nq'm‘?; 2 ATIAAUNN
T/ liny (Detection) 3duvsdnalsalaun
Salmonella spp., Shigella spp., Staphylococcus
aureus, Vibrio cholerae, V.parahaemolyticus,
Listeria monocytogenes Was Listeria spp. N301973
Siaseilaiaena q aail



& J o aa o
msUuilauzaadioaduniglunings

= =
Sz WFYNe  uazeny

1. coliforms wa¢ Escherichia coli 1435
FDA BAM {Bacteriological Analytical Manual,
2002 (Chapter 4)}“'”

2. Salmonella spp. 1435 1S0 6579:
2002"Y

3. Shigella spp. 1495 1S0 21567:
2004"?

4. Staphylococcus aureus 1438 FDA BAM
(Chapter 12)1% '

5. Vibrio cholerae Wa¢ V. parahaemo-
Iyticus 1935 1SO/TS 21872-1: 2007""

6. Listeria spp. Wa¢ L. monocytogenes

1438 150 11290-1: 1996/Amd. 1 : 2004(E)"*
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(nda 2.2.3 wasUsemen)
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Salmonella spp., Shigella spp., Vibrio cholerae,
V. parahaemolyticus W8% L. monocytogenes
Wlueu

3. Codex Alimentarius. CAG/GC
61-20077% fuuadn smswdanuilaad
L%ﬂﬁgauw'%s‘fmmsnm‘%tylﬁ'ﬁ'mhiwu L. mono-
cytogenes wazasmvualilawy Listeria spp-
tamsithszSagheiiszansmn
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MINAABHA coliforms WU MPN @lansu
NN 1,100 594 88 MadN (Sagaz 90.7)
Fudufmesthennamadn 55 daate (Soeay
94.8) wazgulasinsiie 33 een (Sawas
84.6) & E. coli wuusum MPN ¢ansu
WUnaimMuue (WNAUKIaNINN 10) 53
44 ot ($epar 45.4) dududiadi
DNNANOFN 32 EN (5888% 55.2) WAL
guasinsing 12 e (Sezaz 30.8) lag
E. coli vpnndalunaraganwulSuias MPN
78n3y 10-100, 100-1,100 LazaNnNAM 1,100
PUIU 14, 8 udz 10 MBENMUAIAU §IN5U
Hnaalugulasinsiianul3na MPN dansu
10-100, 100-1,100 4az3NNNN 1,100 Y
7, 2 Wz 3 MPENMNEGY (TN 2)

daunsasiadenalsauas Listeria
spp. lukingennaarndawy Salmonella spp-
16 @peN (58882 27.6) Vibrio cholerae non
O1/non 0139 17U 13 pee (5p8az 22.4)
Listeria monocytogenes 2 91984 (Sp8az
3.4) WAz Listeria spp. 36 ¢na&N (39882 61.1)
e ladwu Shigella spp., Staphylococcus aureus
W8y Vibrio parahaemolyticus §1WIUGIDEN
nngulasusiiaasialiwy Shigella spp.,
S. aureus, V. parahaemolyticus, Salmonella spp.,
L.monocytogenes WAWU V. cholerae non
Ol/non 0139 UM 1 GIDEN UAZWU
Listeria spp. 11 fode Aelluspeas 2.6 uay
28.2 MUY (MW 3)

diahindannamadauasgilasiniiie
WIANVFNANUS (ANNUANAN) NNFDa
fumsasrawuvialiwuiayduniduiioss g
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Microbial Contamination in Raw Vegetables

Preecha Chungsamanukool = Nawarat Rattanadilok Na Phuket and Kamonwan Kantaeng

Bureau of Quality and Safety of Food, Department of Medical Sciences. Tiwanond Road, Nonthaburi 11000, Thailand

ABSTRACT  There have been reported cases of food poisoning due to consumption of fresh vegetables
including warning from some imported countries for the existence of microbial contamination in Thai fresh
vegetables. Therefore, during July to September 2008, ninety-seven samples of raw vegetables from
8 fresh markets and 4 supermarkets in Bangkok and Nonthaburi were examined for microbial
contamination, both sanitary index microorganisms and food-borne pathogens. The results showed that the
sanitary index microorganisms, coliforms found more than 1,100 MPN per gram and Escherichia coli found
equal or more than 10 MPN per gram were detected in 88 samples (90.7%) and 44 samples (45.4%),
respectively. The food-borne pathogenic bacteria comprising Salmonella spp., Vibrio cholerae non O1/non
O 139, Listeria monocytogenes and Listeria spp. (the group of Listeria related to L. monocytogenes) were
also detected in 16, 14, 2, and 47 samples or 16.5, 14.4, 2.1, and 48.4 percent respectively whereas
other pathogenic bacteria including Shigella spp., Staphylococcus aureus and Vibrio parahaemolyticus, were
not detected in all samples. The statistical evaluation for the relation between microbial contamination and
sources fresh vegetable samples was demonstrated that the number of positive samples for E. coli, Listeria
spp., and other food-borne pathogenic bacteria collected from supermarkets were significantly different from
fresh markets (p < 0.05). This evaluation result is conformed to the hygienic management in supermarkets
which is superior to fresh markets. The study concludes that good hygienic management can reduce microbial
contamination in fresh vegetables. Moreover, the data gained from this study will be subsequently beneficial
for the establishment of microbiological domestic standards for consumption of fresh vegetables in order to

promote consumer safety as well as solve problem of Thai fresh vegetables for export.
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