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ABSTRACT - Kimchi cabbage is one of the four major vegetable crops in Korea. The total annual production of
kimchi cabbage, the main material of kimchi, was 20,559 tons in 2015. Kimchi cabbage is one of the majer crops pro-
duced by farmers which accounts for about 80% of the total leaf vegetable production in Korea. As the consumption
of environmental-friendly agricultural products increases, food safety is one of the major public health concerns. We
analyzed the biological hazards of kimchi cabbage produced by two types of cultivation methos such as organic farm-
ing and conventional farming using various culture media and microscopy. A total of 432 samples were analysed for
presence of sanitary indicator microorganisms (aerobic plate count, coliform count, yeast & mold) and food-borne
pathogens (Staphylococcus aureus, environmental Listeria, Bacillus cereus). The population of sanitary indicating
microorganisms and food borne pathogens was under 5 Log CFU/g in all tested samples. The results of total microor-
ganism numbers of leaf surface showed a positive correlation to those of soil samples. Additionally, we examined
chemical factors such as pesticide residues and heavy metals in soil samples. All tested samples did not shown con-
tamination levels higher than the standard limit.
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Fig. 1. Comparison of the numbers of sanitary indicating bacteria
on kimchi cabbage leaf surface according to the type of cultivation
method. Organic: Farm uses only self-made compost, Conven-
tional: General farm uses chemical fertilizer. AC: Total Aerobic
Bacteria, EL: Environmental Listeria, CC: Coliforms, YM: Yeast
& Molds.
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Fig. 2. Change of sanitary indicating bacteria numbers on kimchi
cabbage leaf surface according to the type of cultivation method.
Organic: Farm use several environment friendly agricultural
materials, Conventional: General farm uses chemical fertilizer. AC:
total aerobic bacteria, EL: Environmental Listeria, CC: Coliforms,
YM: yeast and mold.
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Fig. 3. Comparison of the number of toxin-producing bacteria on
kimchi cabbage leaf surface according to the type of cultivation
method. Organic: Farm use only self-made compost, Conven-
tional: General farm to the chemical control.
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Fig. 4. Change of toxin-producing pathogens from kimchi cab-
bage leaf surface according to the type of cultivation method.

Organic: Farm use only self-made compost, Conventional: Gen-
eral farm to the chemical control.
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Fig. 5. Change of the numbers of sanitary indicating bacteria from
soil of kimchi cabbage farm according to the type of cultivation
method. Organic: Farm use several environment friendly agricul-
tural materials, Conventional: General farm to the chemical con-
trol. AC: Total Aerobic Bacteria, EL: Environmental Listeria,
CC: Coliforms, YM: Yeast & Molds.
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Fig. 6. Change of the food poisoning bacteria numbers on soil
from organic and conventional farm growing kimchi cabbage.

AL
rlo

FEoIA.

= AL B MENRIUPYE 29
Hj o] v AE WEE FAREE A3t A
Apol7h Poenm BEFe] QAES} ujFo] Fafv A
WA FARAES Y HFig. 7). 1 A% =
Fol MAE LAETT mokEdeE QAR nAdE o
EE goRAle Ao dHEdAE Ao & A7AF
FollA Falv el AETFS AFolr el s&AA o
slon, diteitedt frlEdkEe Apole (it &=
g A3 A AA, 7rEske AN AAE Aoz Ty

= v RSt AeE . 2y BEFe] fleiw e
EoF AAEe] eAETE Ao dEdEATE dlerns A
ARl e Sl Ee o9E AT B e

< U Asrd 5 S Aol

i
i H
s
Lz
2
=

<

HE XEEEE ST A2 534 UF U

o=

& Fad daEHu Y] AR B TS S
AN Z37E I Te B0z vk v Saiul
EY 2 jFe] SE5E%S BT (Table 1). ZE
WA Bkl ZAFNE TEE0l AEHA dAY
7IEA olatz AEHAE, FUEHF EFAA ] T
& ol AWF EGEG AAHom e £AE
UERISEE. fH71s ol A e] wijS elolA A= =

o



Analysis of Pathogenic Microorganism's Contamination and Heavy Metals on Kimchi Cabbage by Cultivation Methods in Korea 505

y=0.2937x + 0.6659
..'. RE=02178

Total microorganism number
of leaf surface {log cfu /g)
L]
L]

Total microorganism number
of soil(logcfu /g)

Fig. 7. Correlation between microorganism number on leaf sur-
face and microorganism number on soil. The coefficient between
the microorganism number on leaf surface and microorganism
number on harvest tools occurrence was calculated as 0.22.

Table 1. Concentrations of heavy metals detected in soil and plant
body of kimchi cabbage from organic and conventional farming
systems

Standard”
Results (mg/k
Sample Heavy metal (mg/ke) (mg/kg)
Organic  Conventional
Cd 04 ND 4.0
Cr6+ 0.7 04 5.0
Cu 2.8 12.8 150.0
. Ni 1.8 53 100.0
Soil
Pb 6.4 8.1 200.0
Zn 50.2 82.3 300.0
As ND ND 254
Hg ND ND 4.0
Cd ND ND 0.2
Plant body
Pb ND ND 0.3

Astandard derived from www.law.go kr.
YND: Not detected

42l 7FEE(Cd) 2 H(PbyE HEE 1 &t Go 57
2§58 AR do] HaE TS 0.001~0.026 mg/
kg, 7= 8 0.001~0.018 mg/kg ]E]'.r_ HIse =],

ArelMs eyt dagle]l 5 HEHA °‘9}E}

= o dl
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