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This investigation was undertaken to survey toxigenic fungal contamination of various rice samples in 93 rice
processing complexes (RPC) in Korea. Rice was grown in 2009 and the samples were collected in 2010. Seven
types of rice samples such as unhusked, brown, blue-tinged, discolored, polished, half-crushed, and rice husks
were obtained from each RPC. One-hundred and five grains of each sample were placed on PDA plates after
surface disinfection. The incidence of fungal contaminants was 26.8%. Aspergillus spp. was the most
dominant fungal contaminants and Fusarium spp. was the most frequently occurred in samples. The heaviest
Fusarium contamination was found in unhusked grain, rice husks, and bare blue-tinged rice and followed by
colored rice whereas broken rice was the least contaminated. Regional difference of fungal contamination was
distinctive. Fusarium incidence in the rice samples from southern region of Korea including Jeolla and
Gyeongsang Provinces was higher than those from central region including Chungcheong, Gyeonggi, and
Gangwon Provinces. In contrast to Fusarium spp., Aspergillus spp. and Penicillium spp. were dominated in
brown and polished rice samples and their incidences were more severe in central region than southern
region. The major contaminants shown more than 1% of kernels infected were Aspergillus (5.0%), Fusarium
(2.0%), Alternaria (1.4%), Dreschlera (1.3%), Penicillium spp. (1.3%), and Nigrospora spp. (1.0%). Collec-
totrichum, Pyricularia, Myrothecium, Epicoccum, Cladosporium, Moniliella, Gloeocercospora, Chaeto- mium,
Curvularia, Phialopora, Acremonium, Gliomastix, Trichoderma, Rhizopus, Phomopsis, Paecilomyces,
Genicularia, Geotrichum, Acremoniella, Rhizoctonia, Phoma, Oidiodendran, and Candida spp. were among the
rest observed at low incidence. The major contaminants of rice samples were well-known as toxigenic fungal
genera so toxin producibility of these fungal isolates is necessary to be examined in future. It is also needed to
study Myrothecium spp. on species level as it was detected for the first time in rice.
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2] luteoskyrin, islanditoxin, cyclochlorotine 2. °] H.IL%|
Rom, B A AG&NA Penicillium 3} Aspergilluss:
0] 7} AAFSH= ochratoxin A, citrinin 2] 3L sterig-
matocystin®] 2 §ES B3 tH(Sugimoto 5, 1977). &
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Table 1. Number of tested samples of rice and its milling by-products from rice processing complex (RPC)es in five regions of Korea

Province No. of RPC Sum Unhusked  Rice husk Brown  Blue-tinged Broken  Discolored Polished
Total 93 615 93 81 87 85 90 89 88
Gyeongki 14 94 14 11 13 14 14 14 14
Gangwon 9 62 10 10 8 8 9 8 9
Chungcheong 18 124 18 17 17 17 18 17 18
Jeolla 26 162 25 18 25 23 24 25 22
Gyeongsang 26 173 26 25 24 23 25 25 25
Thickness Polishing Length Color
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Fusarium spp., Alternaria spp., Penicillium spp., Dreschlera
spp., Nigrospora spp.LI1Th. 7} F8ole] SHAWE= Fusa-
rium spp.7t 40.5%= 71 B2 Al BdA HEHASH,
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Table 2. Overall fungal contamination of rice and its milling by-products samples maintained in rice processing complexes in Korea

Overall

% of kernels infected

Fung! %igfeléggfls %i(r)lg"sgg(ri,bl ©s Unlrliléseked Rice husk  Brown rice Blueritéi:ged Broken rice Disiioclf(:)red Pogzged
Total Fungi 24.5 83.7 60.7 37.6 233 16.9 4.8 15.6 12.7
Aspergillus spp. 5.0 21.8 0.4 0.7 11.0 53 24 7.4 7.8
Fusarium sp. 2.0 40.5 5.9 2.7 0.8 1.8 0.3 1.3 1.0
Alternaria spp. 1.4 36.1 5.5 2.6 0.6 0.4 0.0 0.3 0.1
Penicillium spp. 1.3 325 1.1 24 2.8 0.7 0.7 1.2 0.4
Dreschlera spp. 1.3 37.9 4.1 2.7 0.5 0.8 0.1 0.5 0.3
Nigrospora spp. 1.0 24.1 32 23 04 0.8 0.1 0.1 0.2
Others* 0.4 22.6 1.4 0.8 0.2 0.2 0.0 0.2 0.1
No. of genera 28 27 23 22 18 25 19

*Total 105 kernels in each sample were tested. % of kernels infected = Number of kernels infected/ Total number of kernels tested x 100
°Frequency of samples infected (%) = Number of samples infected/ Total number of samples tested x 100

“Total 615 samples collected from 93 RPCs were tested. Twenty-nine genera were observed at low (< 1% of kernels infected) incidence;
Colletotrichum spp., Epicoccum spp., Pyricularia spp., Cladosporum spp., Myrothecium spp., Moniliella spp., Curvularia spp., Gloeocercospora
spp., Chaetomium spp., Phialophora spp., Acremonium spp., Gliomastix spp., Bipolaris spp., Trichoderma spp., Rhizopus spp., Phomopsis spp.,
Genicularia spp., Paecilomyces spp., Acremoniella spp., Geotrichum spp., Phoma spp., Monilinia sp., Rhizoctonia spp., Oidiodendron spp.,
Mucor spp., Candida spp., Stemphylium spp., Botrytis spp., Neurospora spp.

RPC 71¥#8 4] A8 T/4E T FFolo g oH
L2 A5 (unhusked rice), A (rice husk), & (brown
rice), %] 1] (blue-tinged rice), A2l 7] (discolored rice), ¥ 1|
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Table 3. Regional distribution of the four-dominant fungal genera from 7 milling rice samples

Province Jeolla Gyeongsang Chungcheong Gangwon Gyeongki Average
Fungus % of % of % of % of % of % of % of % of % of % of % of % of
Samples kernels kernels kernels kernels kernels kernels kernels kernels kernels kernels kernels kernels
infected infected infected infected infected infected infected infected infected infected infected infected
Unhusked 0.1 8.0 - - 1.1 50.0 0.4 40.0 04 21.4 04 23.9
Rice husk 0.2 - 0.1 4.0 0.1 5.6 04 30.0 2.9 273 0.7 134
Brown 0.1 4.0 0.2 12.5 6.2 64.7 27.3 50.0 212 84.6 11.0 432
Aspergillus spp.  Blue-tinged 0.2 43 0.3 8.7 6.5 38.9 0.8 12.5 19.1 714 5.3 27.2
Broken - - - - 0.4 222 0.3 11.1 11.5 50.0 2.4 16.7
Discolored 2.0 28.0 0.3 4.0 33 47.1 11.4 50.0 20.0 64.3 74 38.7
Polished 0.1 4.5 - - 49 16.7 19.1 444 14.7 57.1 7.8 24.6
Unhusked 16.1 100.0 11.4 923 0.8 444 0.2 20.0 0.9 429 5.9 59.9
Rice husk 8.1 68.0 2.6 72.0 0.3 222 23 40.0 04 18.2 2.7 441
Brown 2.5 28.0 0.8 54.2 0.3 17.6 0.1 12.5 0.4 30.8 0.8 28.6
Fusarium spp. Blue-tinged 4.8 91.3 33 78.3 0.4 222 0.1 12.5 0.6 429 1.8 49.4
Broken 1.3 333 0.2 20.0 0.1 5.6 0.1 11.1 - - 0.3 14.0
Discolored 3.9 68.0 2.0 72.0 0.4 17.6 - - 0.1 7.1 1.3 33.0
Polished 4.4 9.1 0.3 8.0 0.2 16.7 - - - - 1.0 6.8
Unhusked 0.3 20.0 0.6 53.8 24 77.8 1.1 60.0 0.9 50.0 1.1 523
Rice husk 0.3 12.0 0.7 56.0 2.0 44.4 1.4 60.0 7.8 36.4 24 41.8
Brown 0.1 8.0 2.3 45.8 2.9 58.8 0.1 12.5 8.5 53.8 2.8 35.8
Penicillium spp.  Blue-tinged 0.1 8.7 0.9 522 1.4 38.9 0.1 12.5 1.1 50.0 0.7 325
Broken 1.2 12.5 0.4 16.0 0.7 389 0.7 222 0.4 28.6 0.7 23.6
Discolored 1.3 20.0 0.8 32.0 1.8 529 1.0 25.0 1.1 214 1.2 30.3
Polished 0.1 13.6 - 12.0 1.7 27.8 - - 0.1 7.1 04 12.1
Unhusked 5.7 80.0 12.7 96.2 4.8 94.4 0.9 30.0 3.2 78.6 5.5 75.8
Rice husk 4.7 64.0 5.0 92.0 1.2 50.0 1.1 30.0 1.1 455 2.6 56.3
Brown 1.5 56.0 1.4 62.5 0.3 235 - - 0.1 7.7 0.6 29.9
Alternaria spp.  Blue-tinged 0.6 34.8 0.4 43.5 0.4 222 - - 0.6 28.6 0.4 25.8
Broken 0.1 12.5 0.1 16.0 - - - - - - 0.0 5.7
Discolored 0.6 40.0 0.4 24.0 0.3 17.6 - - 0.1 14.3 0.3 19.2
Polished 0.1 - - - 0.1 5.6 0.1 11.1 - - 0.1 33

“Not detected.
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