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Abstract: Urban farming supplies emotional stability and fresh vegetables to participating persons, however, no information regarding
the biosafety of agricultural products from urban farming is available. Here, we collected 260 samples of Chinese cabbages and
lettuce from 4 urban community gardens and 6 roof gardens in Seoul from September through October 2012, and monitored
the microbiological and parasitological contamination quantitatively and/or qualitatively. The mean counts of total aerobic bacteria
and coliforms were 6.1 + 0.8 log CFU-g" (range, 5.4 + 0.6~7.1 + 0.8 log CFU-g") and 4.0 + 0.7 log CFU-g" (range, 2.3 *
0.6~6.1 + 0.9 log CFU"- g'l), respectively. Coliforms were detected on 59.6% among 260 vegetable samples. There were no significant
differences in the contamination levels of total aerobic bacteria and coliforms between the Chinese cabbages and lettuce, whereas
both levels of vegetables from urban community gardens were higher than those of roof gardens (p > 0.05). Escherichia coli
was isolated at 3.1% among whole vegetables, and contamination level was 1.5 + 0.2 log CFU-g". Among foodborne pathogens,
Staphylococcus aureus was detected in 1.5%, however, Salmonella spp., Listeria monocytogenes and E. coli 0157:H7 were not
detected on any of the vegetable samples. We also found undefined parasite eggs from two samples of Chinese cabbages (0.8%
of total vegetables we tested). From these study, we found the presence of microbial contamination of agricultural products
from urban farming, thus we need further concern to improve the biosafety during production of agricultural products.
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Fig. 1. Photographs of roof gardens (A and B) and urban community gardens (C and D) in Seoul. Chinese cabbage is the major
agricultural product in urban farming.
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Table 1. Levels of sanitary indicative microorganisms in Chinese cabbage and lettuce collected from the urban community gardens
or roof gardens in Seoul.

Number of microorganisms (log CFU-g™)

Name of gardens Sample Ns:rlr?glre;f Total aerobic Coliforms Escherichia coli
bacteria (% of positive) (% of positive)
Urban community garden A Chinese cabbage 20 56 + 0.8 44 £ 0.8 (75) 0
Lettuce 20 5.8 + 0.7 3.7 = 0.6 (50) 0
Urban community garden B Chinese cabbage 20 7.1 + 0.8 6.1 + 0.9 (85) 1.7 (15)
Lettuce 20 6.9 + 1.1 49 + 0.7 (65) 14 (5)
Urban community garden C Chinese cabbage 20 63 + 09 4.5 £ 0.5 (50) 1.5 (5)
Lettuce 20 5.6 + 0.7 46 + 0.6 (70) 1.3 (5)
Urban community garden D Chinese cabbage 20 6.8 + 0.6 4.2 + 0.8 (55) 0
Lettuce 20 6.8 + 1.2 3.6 = 0.6 (75) 0
Roof garden A Chinese cabbage 10 57 £ 0.7 3.6 £ 0.7 (60) 0
Lettuce 10 54 + 0.6 2.3 = 0.6 (40) 0
Roof garden B Chinese cabbage 10 6.5 + 0.9 4.1 + 0.5 (60) 1.3 (10)
Lettuce 10 5.7 + 0.6 3.8 = 0.6 (40) 0
Roof garden C Chinese cabbage 10 6.3 + 0.5 2.6 + 0.4 (40) 0
Lettuce 10 57 + 0.8 39 = 0.5 (60) 0
Roof garden D Chinese cabbage 10 58 + 1.3 3.2 + 0.6 (60) 0
Lettuce 10 54 + 0.8 3.8 = 0.9 (60) 0
Roof garden E Chinese cabbage 10 56 + 09 4.1 = 0.6 (60) 0
Roof garden F Chinese cabbage 10 6.0 + 1.0 51 + 0.7 (70) 1.2 (10)
Total Chinese cabbage 140 62 + 0.8 4.2 + 0.7 (60.7) 1.5 + 0.2 (4.3)
Lettuce 120 59 + 0.7 3.8 + 0.6 (58.3) 14 + 0.1 (1.7)

Total 260 6.1+ 0.8 40 + 0.7 (59.6) 1.5 + 0.2 (3.1)
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Table 2. Levels of foodborne bacteria in Chinese cabbage and lettuce collected from the urban community gardens or roof
gardens in Seoul.

No. of positive samples (%)

Name of gardens Sample NE;?I?SIZSOf Staphylococcus Salmonella Listeria E. coli
aureus Spp- moocytogenes 0157:H7
Urban community garden A  Chinese cabbage 20 0 0 0 0
Lettuce 20 0 0 0 0
Urban community garden B Chinese cabbage 20 1 (5)° 0 0 0
Lettuce 20 0 0 0 0
Urban community garden C  Chinese cabbage 20 1 (5) 0 0 0
Lettuce 20 0 0 0 0
Urban community garden D  Chinese cabbage 20 0 0 0 0
Lettuce 20 0 0 0 0
Roof garden A Chinese cabbage 10 0 0 0 0
Lettuce 10 0 0 0 0
Roof garden B Chinese cabbage 10 0 0 0 0
Lettuce 10 0 0 0 0
Roof garden C Chinese cabbage 10 0 0 0 0
Lettuce 10 0 0 0 0
Roof garden D Chinese cabbage 10 0 0 0 0
Lettuce 10 0 0 0 0
Roof garden E Chinese cabbage 10 0 0 0 0
Roof garden F Chinese cabbage 10 1 (10)* 0 0 0
Total Chinese cabbage 140 3 (1.9) 0 0 0
Lettuce 120 0 (0.0) 0 0 0
Total 260 3 (1.2) 0 0 0

“The mean numbers of sample was 1.8 log CFU-g" respectively.
The mean numbers of sample was 1.4 log CFU-g" respectively.
*The mean numbers of sample was 1.6 log CFU-g" respectively.

ARGt QoA o] Bare] oJsty, w2 go]f APgeA s o] A I F o AdS Rt
Ut e} M-S tpo =2 7SS HALE Aldit At 5 7] A HASE AlF o] aqrEch oy
ZARRE FARE0] 6%0llA 7]AS0] ARl S (Robertson EAFEYOR A FARES] AEF <
et al., 2001), ARg-tjolzfrloto| A= FAF2 13-27%7} 7] AR RS g 4= 9l o=
o] 2 ATt B 15Fo(Al-Binali et al., 2006), 4141 QFET

AR S QAR A A BAT AFHel Bashic

i
X

ikl et sl 84 oY HYeRE VK, oF x5
A W, AdAE, sk =Y fdEE B &
e, FHFAR o 29 S0l A= 4+ UrHMagkos et al, EARE U A Rt obd e} peke] S e Al
2006). & Aol M= A2AIU =ASE 9 SAHsHolA Sohe Sto R, AitEs AR A ghE Tt et L

dl aasz oo oEt Awst glrk B TAIGIAE 2012 9YQEE 10
AVRE AT, i AbEel N BAEEATE W opgael  Q Aolo] AL EAINE 433 24 s 6304 A3
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Table 3. Results of parasite examination in Chinese cabbage and lettuce collected from the urban community gardens or roof

gardens in Seoul.

Name of gardens Sample

Number of samples Results of examination

Urban community garden A Chinese cabbage
Lettuce
Urban community garden B Chinese cabbage
Lettuce
Urban community garden C Chinese cabbage
Lettuce
Urban community garden D Chinese cabbage
Lettuce
Roof garden A Chinese cabbage
Lettuce
Roof garden B Chinese cabbage
Lettuce
Roof garden C Chinese cabbage
Lettuce
Roof garden D Chinese cabbage
Lettuce
Roof garden E Chinese cabbage
Roof garden F Chinese cabbage
Total Chinese cabbage

Lettuce

Total

20 Undefined eggs
20 ND*
20 Undefined eggs
20 ND
20 ND
20 ND
20 ND
20 ND
10 ND
10 ND
10 ND
10 ND
10 ND
10 ND
10 ND
10 ND
10 ND
10 ND
140 2 (1.4%)
120 0 (0.0%)
260 2 (0.8%)

“Non-detected.
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