Korean J. Food Preserv.
Vol. 14, No. 1. pp. 35-41, February 2007

APt ==
dEOIR A SN Y S FUY
THE KOREAN SOCIETY OF FOOD PRESERVATION

€

oixli= al U= OE] Ol © =3 = olxllo
HilF ¥ TR MMulRd ¥ RSU2Y MESHH 9524 =Al
= - RS
G89 . g3 . AL - Xianglong Yuan - ©|¥3
SHOISD olniryst Mg DA B sYMHIsS SguZsl

Biological Hazard Analysis of Leaf Vegetables and Fruits According to
Types of Cultivation and Distribution Systems

Yong-Man Yul, Young-Nam Youn', In-Uk Choi,
Xianglong Yuan and Young-Ha Lee*

1 Department of Infection Biology, College of Medicine, Chungnam National University, Daejeon 301-131
Department of Applied Biology, College of Agriculture & Life Sciences, Chungnam National University, Daejeon 305-764

Abstract

As the consumption of environmentally friendly agricultural products increases, food safety is at the forefront of
public health concems. We analyzed the biological hazaxds of 26 species of leaf vegetables and 4 species of fruits
according to types of cultivation (conventional or organic farming) and distribution system (giant retailers or organic
food stores) using various culture media, automatic bacterial identification systems, and microscopy. Total bacterial
counts of unwashed agricultural products ranged from 5.2 x 10° to 1.5 x 10° CFU/mL (from 0.1 g of agricultural
products), and the average count dropped 25-fold (range, 8 - 60-fold) after water washing. Microbial levels of washed
organic agricultural products were 6.0 x 10> - 1.9 x 10" CFU/mL, and were not significantly different from the
microbial loads on conventionally farmed produce. There was no significant difference in bacterial counts from
agricultural products purchased from giant retailers or organic food stores. Total microbial counts of Chinese cabbage,
welsh onion, red chicory and kale were comparatively high, and Enterobacter cloacae was isolated most frequently.
Parasites were detected in agricultural products purchased from conventional farm products in the stores of giant
retailers, and in organic food stores, and parasite prevalence was especially high in Chinese cabbages and welsh
onion. The study indicated that cultivation methods and distribution systems did not cause significant differences
in biological contamination levels of agricultural products. Some vegetables and fruits were highly contaminated
effective sanitizing methods to reduce these biological hazards are needed.
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Table 1. Comparison of total bacterial counts of environmentally
friendly agricultural products according to washing by water
(mean of 5)

CFU/mL of sample suspensionl)

Samples Growing media 3
Unwashed Washed

Lettuce  Standard plate comnt agar 32 x 10° 20 x 10°
Nutrient agar 13 x 10° 14 x 10’

Sesame leaves  Standard plate count agar 5.8 x 10* 20 x 10°
Nutrient agar 15 % 10 62 % 10°

Cabbage  Standard plate count agar 9.1 x 10’ 34 % 10°
Nautrient agar 18 x 10* 39 x 10°

Cherry tomato  Standard plate count agar 67 x 10° 20 x 10°
Nutrient agar 52 % 10° 22 % 10°

Grape  Standard plate count agar 5.6 x 10* 30 x 10°
Nutrient agar 16 x 10* 36 % 10°

Y1 mL of sample suspension is equivalent with 0.1 g of sample.
ch sample was washed two times using running tap water.
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Table 2. Results of total bacterial counts of leaf vegetables and
fruits according to types of cultivation (mean of 5, samples were
washed by water)

CFUmL of sample suspension

Types of

cultivation Samples Stgggnafdaggte Nutrient agar
Silk rosa 30 x 107 12 x 10’

Chicon 16 x 10* 88 x 1¢°

Romaine 11 x 10’ 12 x 1¢°

C"?ﬁﬁ‘;ﬂl Koean cabbage 18 x 10° 20 % 10
Pakchoi 71 x 10° 52 x 10°

Celery 54 x 10° 62 x 10°

Kale 65 x 10° L1 x 10°

Romaine 3.1 % 10° 38 x 10°

Red chicory 72 x 10° 70 x 10°

Green cose letuce 5.4 x 10° 48 x 10’

Grumo 12 x 10° 11 x 10°

Chicory 19 x 10* 57 x 10°

Orgac g A Kale 21 x 1¢* 65 x 10°
Belgium endive 80 x 10° L1 x 10’

Oramental kale 60 x 10° 38 x 10°

Green romaine 12 x 10' 34 x 10°

Angelica 27 % 10° 32 x 10°

Cheju dandelion 6.7 x 10° 88 x 10’

Grumoro 83 x 10° 26 x 10°

Tomato # 1 18 x 16 20 x 10°

Organic farming B Tomato # 2 24 x 10° 15 x 107
Tomato # 3 11 x 10° 12 x 10°
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Table 3. Results of total bacterial counts of environmentally
friendly agricultural products (leaf vegetables and fruits) according
to distribution systems (mean of 5, samples were washed by
water)

CFU/mL of sample suspension

Sites of sampling Samples Stggdag?e Nutrent agar
Lettuce 20 x 10° 14 x 10°

Sesame leaves 20 x 10° 62 x 10°

Giant retailer A Cabbage 34 % 10° 39 x 10°
Cherry tomato 20 x 10° 22 x 10°

Grape 30 x 10° 36 x 10°

Lettuce 40 x 10° 46 x 10°

Sesame leaves 76 x 10° 12 x 10

Cabbage 21 x 10° 93 x 10°

Giant retailer B Cherry tomato 80 x 10° 16 x 107
Grape 60 x 10° 60 x 10°

Chinese cabbage 56 x 10* 12 x 10°

Welsh onion 62 x 10° 46 x 10°

Chicory 76 x 10° 83 x 10°

Lettuce 22 x 10° 40 x 10°

Spinach beet 16 x 10’ 15 x 10°

Tomato 29 x 10° 14 x 10°

Sesame leaves 3.1 x 10° 60 x 10°

Angelica 26 x 10° 35 x 10°

Organic food Kale 18 x 10° 21 % 10
Pepper 30 x 10° 34 x 10°

Celery 34 x 10° 78 x 10°

Grape 13 x 10° 27 x 10°

Leaf mustard 15 % 10° 28 x 10°

Red chicory 73 x 10’ 62 x 10°

Treviso 21 x 10° 2.8 x 10°

Treviso 52 x 10° 8.0 x 10°

Chicory 64 x 10° 45 x 10°

Kale 21 x 10° 23 x 10°

Organic food Tomato 19 x 16° 90 x 10°

store B

Pepper 2.1 x 10° 35 x 10°

Grape 48 x 10° 35 x 10°

Celery 38 x 10° 41 x 10°
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Table 4. Results of parasitological examination of leaf vegetables
and fruits

Sites of Samples Results
sampling
Conventional UK 052 Romaine, Pakchoi, Celery, Kale ND"
farming Chicon, Korean cabbage Ascaris eggs
Romaine, Red chicory, Green cose lettuce, ND

Organic  Grumoro, Chicory, Kale, Belgium endive,

farming A Oramental kale, Green romaine, Angelica,
Cheju dandelion,
Organic Tomato #1, Tomato #2, Tomato #3 ND
farming B
Giant retailer Sesame leaves Unidentified eggs
A Lettuce, Cabbage, Cherry tomato, Grape ND
Lettuce, Sesame leaves, Cabbage, ND
Cherry tomato
Grape Unidentified eggs
iant retail . .
Gan ée er Chinese cabbage Ascaris eggs,
Unidentified larvae
Welsh onjon Unidentified larvae,
Unidentified eggs
Chicory, Lettuce, Sesame leaves Unidentified eggs
Organic food ~ Red chicory, Spinach beet, Tomato, ND
store A Angelica, Kale, Pepper, Celery,
Grape, Leaf mustard, Treviso
Organic food Treviso, Chicory, Kale, Tomato, ND
store B Pepper, Grape, Celery

ND: not detected.
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Fig. 1. Eggs and larvae were found in various leaf vegetables and
frruits.

a : Ascaris egg b : unidentified larvae ¢ : unidentified eggs d : unidentified larvae.
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