J. Fd Hyg. Safety
Vol. 26, No. 4, pp. 361~365 (2011)

IT K DXy
L_IEI-“}— O OI- (o] _I'-g'u
oy
FZNEYRY TH|AT

Journal of Food Hygiene
and Safety

Available online at http://www.foodhygiene.or kr

- O[HF' - O - LI

AlE, 'dEAr A=A TAE

Identification and Concentration of Airborne Microbes in
Food Manufacturing Plants

Hyun-jung Gwak*, Hun-June Lee', Sang-Ho Lee, and Hye-Jin Na
Fungi Research Center, Korea Food information Institute, Korea

'Hygiene and Microbiology Research Center, Japan
(Received April 6, 2011/Revised July 11, 2011/Accepted September 29, 2011)

ABSTRACT - To evaluate the indoor air quality of food manufacturing plants, the presence of viable bacteria
and fungi was assessed in the indoor air of the facilities at which 9 food items were manufactured. Air samples were
collected from the general zone, low clean zone and clean zone of each factory with an air sampler, in combination
with plate counts agar using for bacteria, and dichloran-glycerol agar for fungi. The samples were incubated at 25°C
for 4 to 7 days. After culture, the colony forming units (CFU) on each plate were counted and corrected with a positive
hole conversion table. The average concentration of bacteria was 2.2 x 10°CFU/m’ in the general zone, 1.2 x
10° CFU/m’® in the low clean zone and 7.3 x 10>CFU/m’ in the clean zone. The average concentration of fungal
microbes was 2.5 x 10° CFU/m’ in the general zone, 2.6 x 10° CFU/m’ in the low clean zone, and 2.0 x 102 CFU/m3
in the clean zone. No meaningful differences were detected between the general zone and the low clean zone, but the
clean zone had significantly lower concentrations than the other zones. Additionally, the identification of the fungi
was performed according to morphological method using a giant culture and slide culture. The fungi were identified
as belonging to 18 genera, and the genera Cladosporium(33%), Penicillium(29%) and Aspergillus(26%), predomi-
nated. Aspergillus isolates were identified to species level, and A. ochraceus, a mycotoxigenic species, was identified.
As part of the effort to control the quality of the indoor air of food manufacturing plants, our results show that contin-

ved studies are clearly warranted.
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Fig. 1. Collection of airborne fungi.
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Table 1. Concentration of airborne microbial in food manufacturing plants

Measurement position

Viable counts of Airborne Bacteria Viable counts of Airborne Fungi

Section Items (CFU/m’) (CFU/m®)
Baby food A2.0x10° N2 5% 10°
Drink A2.2x10° 2.5x%10°

Frozen noodles B1.3x10° TNTC
Cooked noodles A23x10° 2.6 x 10°

general zone Fermented soybean sauce TNTC TNTC
dried red pepper powder A2.6 x 10° 26x10°
Ice cream A42.6x10° 2.4 % 10°
Mandu A2.2x10° 2.5 % 10°
Average 22 %10 2.5 % 10°
Baby food €75x10° €6.5x10°
Drink AB19x10° B1.6x10°
Frozen noodles 59,0 x 10? Bl12x10°
Cooked noodles B9.0x10° B1.6x10°

low clean zone

oF7y B 98 x 10? A24x10°

Fermented soybean sauce A2.8x10° TNTC
Mandu BC 8.5 x 10° B1.9x10°
Average 1.2x10° 2.6 x 10°
Baby food D2.0x10° P4.0x10°
Drink A1.2x10° B1.7x10°
Frozen noodles 58.0x 107 D12x10?
Cooked noodles BC 6.0 x 107 D1.4 %107
clean zone Fermented soybean sauce B8.0x 107 AB2 0 x 10°
dried red pepper powder 895 x 10° 22.5x10°
Ice cream B9.5% 10 A27x10°
Mandu P2.0x 10 €7.0x10°
Average 7.3 x 10 2.0 % 10°

TNTC, Too numerous to count.
“SNot Significantly.

Means followed by different superscript letters in each column are significantly different (p<0.05).
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Table 2. Fungi isolated and identified 9 different items of food
factories

Identified fungi Isolation frequency(%)
Aspergillus oryzae 6.5
. Aspergillus niger 1.7
Aspergillus sp. Aspergillus versicolor 4.3
Aspergillu ochraceus 35
Acremonium sp. 0.8
Actinomycetes sp. 0.9
Arthrinium sp. 0.4
Alternaria sp. 0.6
Aureobasidium sp. 03
Botrytis sp. 04
Cladosporium sp. 33
Eurotium sp. 1.1
Exophiala sp 0.3
Fusarium sp. 15
Mucor sp. 1.8
Neurospora sp. 0.6
Penicillium sp. 29
Paecilomyces sp. 0.6
Phoma sp. 0.8
Rhizopus sp. 1.6
Trichoderma sp. 0.3

Fig. 2. Photographs of (A) Cladosporium sp., (B) Penicillium sp.,
(C) Eurotium sp. (D) Aspergillus ochraceus, isolated from various
Food manufacturing plants.
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Fig. 3. Distribution chart of airborne fungi in food manufacturing
plants.
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