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ABSTRACT - This study was conducted to evaluate the microbiological safety of leafy vegetables (perilla leaf
and lettuce) in relation to cultivation methods. A total of 2,304 samples were collected from plants, harvesting tools
and soil mulching film during the production and harvest stages from organic- and conventional- farms. From the sam-
ples, sanitary indicator microorganisms (total aerobic bacteria, coliforms, E. coli., Environmental Listeria, and yeast
and mold) and pathogenic microorganisms (S. aureus, B. cereus, Salmonella spp., Clostridium spp., and L. monocyto-
genes) were analyzed. In the production stage of leafy vegetables, the sanitary indicator microorganisms was not
detected regardless of cultivation method or it was detected to be less than 3.4 Log CFU/100 cm?®. B. cereus and S.
aureus were found to be 0.22~1.55 Log CFU/g in perilla leaf and lettuce produced by organic farms, and S. aureus
was not detected and B. cereus was found to be 0.42~2.19 Log CFU/g in conventional farms. There were no signifi-
cant differences between two cultivation methods. In the harvesting tools and soil mulching film, the contamination
levels of sanitary indicator microorganisms and pathogenic microorganisms was low regardless of the cultivation

method. However, there was a positive correlation (R* =

0.4526) in that the higher the microbial contamination level

in the harvesting tool, the higher the microbial contamination on the surface of the plant. In addition, sanitary indicator
microorganisms and pathogenic microorganisms were not detected or low in soil mulching during the production of
organic leafy vegetables. As a result of this study, microbial hygiene control by soil mulching and harvesting tools was
more important than difference of cultivation method in production of leafy vegetables.
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o2, Sljell = S 2 T2 Fell el Escherichia
coli, Salmonella spp., Vibrio parahaemolyticus= <74,
Staphylococcus aureus2 1 g3 100 CFU/g ©|38}, Bacillus
cereus™ 1 g@ 1,000 CFU/g ©]38}, Ale+= 1 g9 100,000
CFU/g ©l3t= #43tal AtH?Y. Kim §'9& dnkz o=
AT FHFE 10°~10°CFU/golH, EZ Ao 2+
A== Fo e+ Fluorescent pseudomonas 5= 10'~10°
CFU/g #5282 &A%t B usith. 3 Won 59
UL 7% Al 23.2%0A4 digTol A=A
, Enterobacter. Klebsiella 2 Citrobacter 2] WA+
LALJATGL BHIEA S aureusS A A O
F A3 g o] Zstr] wizell AFAA ] FH Ll sHAl FESkAL
nom Atgholu} =9 s Wad EAT Bk ofy
2} 475 Al sEY 97 SollE AAstal Slo] 4
T Al edg TheAdol v w7, S, aureusol 2
St AF 5 o] AFA FA A AdE 545 A
Hol AT =N WA ste 547 AF5dd, AA
o= o8 F72] Staphylococcuso] 1ot AF=5
W3H= enterotoxing AYAVSHE #E2 S aureus®l THF ]
, HYstg o g A2 thE 187FA] enterotoxin (A~UF)
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= 54% ASEdoE FEY AAE
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AT} B. cereus7t A¥she ALY HE=
< fd3= 54F haemolysin BL (HBL), non-haemolytic
enterotoxin (NHE), cytotoxin K (CytK), enterotoxin T
(BceT), enterotoxin FM (EntFM)°] SloH, TEFAFE=
2 emetic toxin (EM)°ll &J3ll F2E . B. cereusol] ]
ATE5AHEE B AAE Ae5e S/, ALY &2
AR, Aol AQIAFOINOH, FEFA TS Ato]
L Eto] AR FCIATY. B. cereuse B, FAE, &
T, HE, 7HEE T oSS 7R EE oA &
3 AFH ke AF g8 wxsta Ut ol w93
o] FAH=e] FHA ] IS PIAIH, MG MBES F
cha FHoA AE B F2o] shsatr] wie] #Elrt
L adhS AAFSEAL Tk vl FDAOIA = 24 A4kl 2l
oM mAE LAEE FHaskets] f18te] The Guide to
Minimize Microbial Food Safety Hazards for Fresh Fruits
and Vegetables A/ JAE WE2E2 3l i, T3k 2011
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T2 Xl FFHow zhzte]l mAE Adu)x] o
HEs9Th 2t 22 A|EE 10+ 1 ¢S stomacher bagoll
2T 1:10(w/v) HIEZ 0.1% peptone waterS T3] 5&7F
a5 A 23} sk &7144AMFS Aerobic count
plate BM™ Petrifilm™, USA)o| #&3}st Al5 1 mLE
Fste] 35°Co|A 48417 wiYF -, FAE H24 [
(colony)S A3ttt g2 Coliform count plate
(BM™ Petrifilm™, USA)S Al& 1 mLE E53}o] 35°Ce]
A 24X 7F BF T, 71EE 7 JHeA colonyE AlSS)
Aot &% 2 F339|= Yeast and mold count plate 3GM™
Petrifilm™, USA)| AlE 1 mLE E3F3}o] 25°Col|A 48
AlZE w5, ghghAlo] colonyE AlGSIATE B. cereus
LH%E ZAME fldl #Askg 5489 100 pLE 371¢]
Mannitol Egg Yolk Polymyxin Agarol] Z}z} EF35ke] =
ek 5, 37°C wFTIOA 244]7F St v gFste] 8
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Uehes 9 JAFEE ASSAh S aureus LEE
AHE sl sk 489S 100 uLA 370¢] Baird-
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9] lethicinase Z+-&0 2 o] & Fh(clear zone)©|
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®F oF ATCC 259238 AHE-3FATE. Clostridium spp.
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]2l Difco Differential Reinforced Clostridial Agar (Difco,
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Fig. 1. Comparison of microorganism on leaf surface according
to the type of organic leafy vegetables. AC: Total aerobic bacte-
ria, CC: Coliforms, EL: Environmental Listeria, YM: Yeast &
Mold, SA: Staphylococcus aureus, BC: Bacillus cereus, SS: Sal-
monella spp., CS: Clostridium spp., LM: Listeria monocytogenes.
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Fig. 2. Microbial population of leaf vegetables collected from
organic and conventional farms. Organic : use several environ-
ment friendly agricultural materials, Conventional : General farm
to the chemical control. AC: Aerobic bacteria, EL: Environmental
Listeria, CC: Coliforms, YM: Yeast & Mold.
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Fig. 3. Comparison of toxin-producing bacteria on leaf surface
according to the type of cultivation method.
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Table 1. Microbial population of harvest tool used in farm. Unit : mean + standard deviation; Log CFU/100 cm?

C‘;lfé‘t’}’;‘ggn AC EL cC YM SA BC ss cs LM

Mulching ~ Organic 4.6+ 0.46a 2.4=0.35 ND 184046 28+093 42+149a ND ND ND
film Conventional 5.0+0.36a  ND ND ND ND 47+137a ND ND ND
Organic  2.9+1.00a 2.1+£096  ND 1.840.54  ND ND ND ND ND

Glove Conventional 4.0+ 1.00a ND ND ND ND 3.7+0.74 ND ND ND
Basket Organic  3.3+195a 1.8+1.73 ND 254085 1.8+0.72 ND ND ND ND
Conventional 3.4 +0.98a ND ND ND ND 3.4+0.59 ND ND ND

AC: Total aerobic bacteria, EL: Environmental Listeria, CC: Coliforms, YM: Yeast & Mold, SA: Staphylococcus aureus, BC: Bacillus
cereus, SS: Salmonella spp., CS: Clostridium spp., LM: Listeria monocytogenes.
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Fig. 4. Correlations between microorganism number on leaf sur-
face and microorganism number on harvest tools surveyed. The
coefficient between the microorganism number on leaf surface
and microorganism number on harvest tools occurrence was cal-
culated as 0.45.
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Fig. 5. Change of microorganism on leaf surface by soil mulching
for organic farms. AC: Total aerobic bacteria, CC: Coliforms,
YM: Yeast & Mold, EL: Environmental Listeria, SA: Staphylo-
coccus aureus, BC: Bacillus cereus.
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