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Survey on fungi invasion of feed ingredients in
2013 —2014 from parts of China

HAN Xiaomin YU Dongmin ZHANG Jing ZHANG Hongyuan HAN Chunhui
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Key Lab of Food Safety Risk Assessment National Health and Family Planning Commission of the People’ s
Republic of China China National Centre for Food Safety Risk Assessment Beijing 100021 China

Abstract: Objective  To survey the fungi contamination of four kinds of feed
ingredients in 2013 —2014 from parts of China. Methods A total of 795 feed ingredients
including soybean meal cottonseed meal wheat bran and distillers dried grains with
soluble ( DDGS) were collected from representative enterprises in different parts of China.
Food safety national standards GB 4789. 15—2010 microbiological examination of food
hygiene enumeration of molds and yeast and GB/T 4789.16—2003 was used to
enumerate isolate and identify fungi respectively. Results A total of 25 genus 54
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species kinds of fungi were isolated and the fungi from Aspergillus Penicillium Fusarium
were the common contamination fungi in feed ingredients. Wheat bran was the most
serious contaminated feed ingredients by fungi and the detection rate of fungi
contamination in four seasons were all greater than 84. 9% and the exceeding feed limit
rate was amount to 20.8% . The fungi detection rate and contamination level were
relatively lower in cottonseed meal and soybean meal and the exceeding feed limit rate
was 0. 9% and 1.4% respectively. There were types of feed ingredients seasonal and
regional differences for Aspergillus flavus and Fusarium moniliforme contamination. The
detection rate of Aspergillus flavus in wheat bran was higher in four seasons and all
surveyed areas and autumn and winter and huazhong district were with the highest
contamination level. The detection rate of Fusarium moniliforme for soybean meal in
autumn and winter and huabei district was higher than others. The detection rate of
Aspergillus flavus for DDGS was very low but the detection rate of Fusarium moniliforme
was higher especially for autumn and huazhong district the detection rate was 40. 4%
and 50. 0% respectively. Conclusion The feed ingredients from China were commonly
contaminated by fungi. It is recommended that strengthening the fungi contamination
monitoring of feed ingredients from summer and autumn huabei and huazhong district was
an important prevention method.

Key words: fungi feed ingredients contamination season survey
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1
Table 1 Information of feed samples used in the present study
DGGS
33 1 1 1 36
1 1 1 1 4
20 25 15 17 77
15 7 6 9 37
69 34 23 28 154
3 0 0 0 3
40 38 24 17 119
15 14 6 7 42
86 37 9 3 135
2 4 7 2 15
146 93 46 29 314
1 1 0 3
5 14 10 30
2 15 10 33
19 39 1 66
19 39 1 66
2 0 15 1 18
0 15 1 18
10 3 0 13
10 4 5 24
10 14 5 37
31 18 29 21 99
1 0 1 1 3
8 12 33 18 71
40 30 63 40 173
288 216 177 114 795
2 ;
2.1 4 DGGS
2 0
o Bonferroni 40 000 CFU/g
8.8% 8.5% DDGS
; 1.4% .
2
Table 2 The detectable rate and distribution for amount of fungi in feed ingredients
(5) / (6) /%
1% (CFU/g) <1000 CFU/g 1000 ~40000 CFU/g >40000 CFU/g
177 143 0.8 % 0~5x10 80. 8 10.7 8.5
114 84 73. 7 0-~5.1x10* 89.5 9.7 0.9
216 197 91.22 3% 0~1.5x10° 69.9 21. 1 8.8
DDGS 288 185 64.2t" 2 0~1.0x10° 79.5 18.8 1.4
795 609 76.6 0~1.5x10° 78.6 16.4 4.9
(1) P<0.05;(2) P <0.05; (3) P<0.05;(4) DGGS P <0.05;
(5) 107" N 107 10°° ;i (6)
<1000.1000 ~50000  >50000 CFU/g
2.2 4 27.7%

3 o Bonferroni
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DDGS o
3
Table 3 The detectable rate and amount of fungi in different feed ingredients for different seasons
/ ( >40000
1% ( x10°CFU/g) * CFU/g) /%)
71 52 73.2 3.5
47 42 89.4 500 27.7
14 10 71.4 59 7.1
45 39 86.7 54 2.2
177 143 80.8 500 8.5
54 41 75.9 51 1.9
15 10 66.7 11
13 10 76.9 14
32 23 71.9 21
114 84 73.7 51 0.9
53 45 84.9 150 3.8
53 45 84.9 1000 1.9
77 74 96. 1 810 20.8
33 33 100. 0 5.5
216 197 91.2 1000 8.8
DDGS 49 22 44.9 1.7
92 65 70.7% 1000 1.1
114 85 74. 6" 800 2.6
33 13 39.4 0.2
288 185 64.2 1000 1.4
(1) DGGS P<0.05;(2) 107" . 1072
107 1 (3) >50000 CFU/g
2.3 2. 7. 13 ().
25 54 2.4
13 . 4 15 .
22 N N 1
N N N 90. 9%
N 56. 6%
N 4 N
o N o DDGS
13 20. 7% DDGS
N 4 15 19 40. 4% » N
51 N N
(7.4%) . (18.5%) . . .
(10.7%) (9.3%) , 2.5
39 12 . 2
. 8 . 17 ()
N N N 15 5 o 4
0 DDGS 37 5
12 . 2. 6 17 DDGS o Bonferroni
0 32 10 .
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1

Figure 1 Aspergillus flavus and Fusarium moniliforme contamination level for different seasons

DDGS DDGS
4
Table 4 Aspergillus flavus and Fusarium moniliforme contamination level for feed ingredients in different regions
DGGS
/% /% /% /% /% /% 1% 1%
23 13 3500 28 25 14 34 56 6 69 4 46"
46 39 9 29 24 7 93 40 12 146 18 12
15 67" 20 10 9o 20 6 83 3309 2 50 50"
7 43 0 1 0 0 39 54 0 19 21 5
63 16 8 40 8 3 30 50 3 10 20 0
(1) P <0.05
3 AY
4 " DDGS
1.5 x10° CFU/g ’
10° ~10*  /g. 4
91.2% N 3
8.8% DDGS
12
DDGS
N N N N o DDGS
40. 4% a
MACIOROWSKI ' o .
4
. 1445
DDGS,
20. 8% N
DDGS °
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