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The safety of animal feed was evaluated by analyzing the levels of heavy metals (Pb, Cr, Cd, As, Se
and Ag) in cattle, swine, and poultry feeds and the levels of Cu, Zn and P in swine feed. Feeds used
in the analysis were produced in Korea from 2004 through the first half of 2007. The results of the
study revealed that, with the exception of Cd, the concentration of heavy metals were much lower
than the Minimum Regulation Levels (MRLs). However, the Cd concentration exceeded the MRL in
1 of 987 swine feed samples in 2005, as well as in 4 of 1,239 swine feed samples and 1 of 778 poultry
feed samples in 2006. The levels of Cu, Zn and P in swine feed were compared with the swine breed-
ing standard. The results of this analysis revealed that the Cu concentrations in the samples exceeded
the MRL for growing pigs by 0.97%, and that for finishing and breeding pigs by 9.9%. In addition,
the Cu levels (80.98 ppm for piglet, 44.82 ppm for growing pigs, 19 ppm for finishing and breeding
pigs) in swine feed showed higher levels compared to 3.5-6.0 ppm, which is the Cu requirement for
swine. Furthermore, the results of the Zn analysis revealed that the samples exceeded the MRL for
piglets, growing pigs, and finishing and breeding pigs by 5.7%, 7.7%, and 9.3%, respectively. Finally,
the average concentration of P in swine feed was 0.74%, which is almost the same as the phosphate

requirement for swine.
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Table 1. Average concentration of heavy metals in animal feeds (Unit: ppm)
Year Substances Cattle feed (Beef and dairy) Swine feed Poultry feed
Pb 0.45+0.91° 0.27+0.38 0.63+0.60
Cr 0.94+0.48 0.91+1.02 1.33+1.97
Cd 0.04+0.04 0.07+0.07 0.10+0.08
As 0.52+1.00 0.49+0.97 0.43+0.50
2004 Se 0.67+0.80 0.35+0.48 0.46+0.54
Hg 0.004+0.002 0.005+0.004 0.002+0.002
Number of exceeding the
. o 0 1 0
permitted limits
(No. of samples) (1,330) (1,333) (623)
Pb 0.23+0.44 0.15+0.32 0.260.37
Cr 0.91+1.00 0.61%0.66 0.71x0.77
Cd 0.03+0.08 0.05+0.07 0.05+0.05
As 0.42+0.59 0.450.50 0.35+0.49
2005 Se 0.39+0.19 0.35+0.38 0.43+0.55
Hg 0.004+0.003 0.002+0.002 0.004+0.004
Number of exceeding the
. L 0 4 1
permitted limits
(No. of samples) (1,391) (987) (678)
Pb 0.41+0.89 0.14%0.16 0.19+0.21
Cr 2.09+1.57 1.23+0.91 1.76+1.90
Cd 0.04+0.04 0.06+0.007 0.05+0.04
As 0.77+0.59 0.62+0.54 0.62£0.57
2006 Se 0.33£0.25 0.41+0.39 0.54+0.47
Hg 0.002+0.002 0.004+0.004 0.003+0.003
Number of exceeding the
. o 0 0 0
permitted limits
(No. of samples) (1,422) (1,239) (778)
Pb 0.65+1.20 0.19+0.22 0.33+0.44
Cr 1.83+0.97 1.50+0.79 1.46+1.83
Cd 0.04+0.02 0.09+£0.03 0.07+0.04
As 0.39+0.36 0.46%0.35 0.660.31
2007 Se 0.28+0.31 0.160.20 0.41+0.39
Hg 0.001+0.002 0.002+0.002 0.001+0.001
Number o.f exce.ed¥ng the 0 0 0
permitted limits
(No. of samples) (535) (525) (396)
Pb 0.44+0.86 0.19+0.27 0.35+0.40
Cr 1.44+1.01 1.06%0.85 1.32+1.62
Cd 0.04+0.05 0.07+0.04 0.07+0.05
Mean As 0.53+0.64 0.51£0.59 0.52+0.47
(2004~ 2007) Se 0.42+0.39 0.32+0.36 0.46+0.49
Hg 0.003+0.002 0.003+0.003 0.002+0.002
Number of exceeding the 0 0 0

permitted limits
(No. of samples/year) (1,176) (1,021) (619)

*Values are meanststandard deviation with triplicates.
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Table 2. Concentration of copper in swine feeds (Unit: ppm)
No. of P Average Minimum  Maximum Ratio of exceeding the
Year Classification of samples a . A
samples content+SD content content permitted limits(%)
36 Piglet 105.53+17.17 66.21 156.77 0
2004 40 Growing pig 69.04+25.50 11.68 124.74 0
38 Finishing and breeding pigs 24.90+5.98 9.70 47.21 13.1
55 Piglet 74.26%28.98 911 121.38 0
2005 52 Growing pig (Early periods) 57.67+27.11 5.52 106.66 0
22 Growing pig (Late periods) 33.90+13.54 5.70 58.96 0
62 Finishing and breeding pigs 19.75+10.81 6.10 73.96 9.6
97 Piglet 73.34+28.84 6.11 118.14 0
2006 96 Growing pig (Early periods) 53.00+27.25 445 95.77 0
29 Growing pig (Late periods) 28.98+14.74 444 76.47 6.8
81 Finishing and breeding pigs 14.93+5.31 4.06 76.91 8.6
60 Piglet 70.80+34.32 7.86 135.11 0
2007 47 Growing pig (Early periods) 41.53+29.56 5.61 107.70 0
7 Growing pig (Late periods) 29.59+10.18 17.12 43.96 0
48 Finishing and breeding pigs 16.4245.06 7.01 57.67 83
Mean 62 Piglet 80.98+27.32 2232 132.85 0
(2004~2007) 42 Growing pig 44.82+21.13 7.79 87.75 0.97
57 Finishing and breeding pigs 19.0046.79 6.72 63.94 9.9

°SD means standard deviation with triplicates.
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Table 3. Concentration of zinc in swine feeds
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(Unit: ppm)

No. of P Average Minimum  Maximum Ratio of exceeding the
Year Classification of samples a . T
samples content+SD content content permitted limits(%)
18 Piglet 108.98+20.11 76.77 277.26 111
2004 50 Growing pig 87.31+14.08 31.00 135.18 12.0
31 Finishing and breeding pigs 80.81+11.42 53.27 106.70 12.9
52 Piglet 92.22+21.77 45.10 229.75 5.7
2005 48 Growing pig (Early periods) 77.61+21.89 34.71 245.05 83
22 Growing pig (Late periods) 68.59+11.22 29.00 173.59 9.0
46 Finishing and breeding pigs 63.71+10.06 36.80 123.87 13.0
86 Piglet 89.20+19.77 34.78 216.42 3.4
2006 102 Growing pig (Early periods) 72.20+17.77 28.98 182.03 49
28 Growing pig (Late periods) 61.63+14.92 26.75 178.47 17.8
105 Finishing and breeding pigs 59.30+12.73 28.35 122.00 7.6
38 Piglet 79.73+23.99 30.25 177.64 2.6
2007 50 Growing pig (Early periods) 59.84+21.05 26.97 112.14 20
7 Growing pig (Late periods) 63.20+7.84 52.48 77.65 0
52 Finishing and breeding pigs 56.52+13.63 31.91 97.97 3.8
Mean 49 Piglet 92.53+43.86 46.73 225.27 5.7
(2004~2007) 44 Growing pig 70.05+15.54 32.84 157.73 7.7
59 Finishing and breeding pigs 65.09+11.96 37.58 112.64 9.3
°SD means standard deviation with triplicates.
Table 4. Concentration of phosphorus in swine feeds (Unit: %)

Year No. of sample Average content+SD" Minimum content Maximum content
2004 181 0.67+0.13 0.40 122
2005 83 0.76£0.11 0.55 1.01
2006 34 0.78+0.17 0.61 1.34
Mean
+
(2004~2006) 99/year 0.74+0.14 0.52 1.19
°SD means standard deviation with triplicates.
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