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ABSTRACT

This study was conducted to investigate the effects of copper and zinc supplementation on growth performance, nutrient
digestibility, and meat and carcass characteristics in finishing pigs. A total of 72 (Landracex YorkshirexDuroc) pigs (58.47
kg initial BW) were assigned to 6 treatments in a 2 x 3 factorial design (Zn levelsxCu levels). The sources of zinc and cop-
per were Zn-methionine chelate and Cu-methionine chelate, respectively. Zinc levels used were 80 and 120 ppm and copper
levels used were 10, 30 and 60 ppm. Throughout the entire experimental period, the average daily gain (ADG) and average
daily feed intake (ADFI) were not significantly affected by Cu or Zn levels, or their relative levels. The G:F ratio was sig-
nificantly affected by the relative levels of Cu and Zn (p<0.05), specifically at 30 ppm Cu and 120 ppm Zn. Dry matter
digestibility was significantly affected by the levels of Cu (p<0.02), Zn (p<0.01) and the relative levels of each (p<0.04), in
particular at 30 ppm Cu and 120 ppm Zn. Nitrogen digestibility was significantly affected by Zn levels (p<0.01) and the
combination of 30 ppm Cu and 120 ppm Zn (p<0.03). The L*- value, shear force, cooking loss and pH were not significantly
affected by Cu levels, Zn levels or their combination. The a*- (p<0.04) and b*- values (p<0.01) were significantly affected
by Zn levels at 80 ppm. The Water hoding capacitywas significantly affected by Cu and Zn in combination (p<0.01) at 10
ppm Cu and 120 ppm Zn. The carcass weight, backfat thickness and carcass grade were not significantly affected by Cu
levels, Zn levels or their relative levels. The carcass percentage was significantly affected by the combination (p<0.04) of
30 ppm Cu and 120 ppm Zn. In conclusion, dietary supplementation of Cu and Zn at 30 and 120 ppm, respectively, is effec-
tive for feed efficiency, nutrient digestibility and carcass percentage, while at the levels of Cu at 10 ppm and Zn at 120 ppm
have effects on WHC.
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Table 1. Composition of experimental diets

Ingredient %
Corn 56.00
Soybean meal 18.90
Wheat bran 10.00
Rapeseed meal 5.00
Wheat grain 5.00
Tallow 3.00
Limestone 0.75
Vitamin/mineral premix" 0.20
Dicalcium phosphate? 0.65
Salt 0.35
Antibioitcs 0.10
Anthelmintic 0.05
Chemical composition®
ME (kcal/kg) 3,428
CP (%) 16.90
Lysine (%) 0.85
Methionine (%) 0.27
Cu (ppm) 8.52
Zn (ppm) 65.19

DSupplied per kg diet: Cu, 140 mg; Fe, 145 mg; Zn, 179 mg; Mn,
12.5 mg; 1, 0.5 mg; Co, 0.25 mg, Se, 0.4 mg.

ISupplied per kg diet: vitamin A, 10,000 IU; vitamin D;, 2,000
1U; vitamin E, 42 TU; vitamin K, 5 mg; riboflavin, 2,400mg;
vitamin B,, 9.6 mg; vitamin Bg, 2.45 mg; vitamin B,, 40 ng;
niacin, 49 mg; pantothenic acid, 27 mg; biotin, 0.05 mg.

ICalculated values.

0.85% lysine, 0.27% methionine, 8.52 ppm Cu, 65.19
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Table 2. Effects of Cu and Zn supplementation on growth performance and nutrient digestibility in finishing pigs

Treatments (ppm) Initial Finial Digestibility
ADG? (k ADF?1 (k Gain/feed

Cu Zn BW (kg) BW (kg) (ke) (ke) DM? (%) NP (%)
10 80 58.39 103.17 0.711 2.193 0.325 72.38 72.07
120 59.61 104.11 0.706 2.348 0.302 72.96 70.14

30 80 58.66 106.00 0.752 2.296 0.332 71.93 71.60
120 58.07 105.03 0.746 2.122 0.351 73.25 74.07

60 80 57.93 101.05 0.683 2.246 0.305 71.50 73.30
120 58.40 104.54 0.732 2.132 0.344 69.78 72.76

SEV 0.57 1.27 0.018 0.046 0.011 0.84 0.79

Probability (p<)

Cu level (C) - - 0.32 0.70 0.10 0.02 0.12
Zn level (Z) - - 0.61 0.59 0.20 0.01 0.01
Interaction (CxZ) - - 0.59 0.24 0.05 0.04 0.03

DPooled standard error.

DADG, Average daily gain; ADFI, Average daily feed intake; DM, Dry matter; N, Nitrogen.
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Table 3. Effects of Cu and Zn supplementation on meat characteristic in finishing pigs

Treatments (ppm Meat color i
(ppm) Shear Coklzlg pH WHC? (%)
Cu 7n L* a* b force (kg) loss (%)
10 80 50.96 8.73 3.70 2.95 32.43 5.75 60.04
120 50.96 6.53 2.48 2.79 33.29 5.66 61.45
30 80 52.21 7.97 3.59 2.92 35.56 5.70 61.19
120 51.43 5.79 2.77 3.09 32.14 5.65 59.14
60 80 51.37 7.09 2.72 2.99 33.25 5.66 61.27
120 48.36 7.84 2.53 2.09 31.16 5.75 61.24
SEV 1.16 0.55 0.30 0.11 1.36 0.07 0.47
Probability (p<)
Cu level (C) 0.26 0.49 0.21 0.35 0.45 0.87 0.09
Zn level (Z) 0.20 0.04 0.0t 0.70 0.16 0.77 0.55
Interaction (CxZ) 0.42 0.06 0.30 0.38 0.26 0.39 0.01
YPooled standard error.
DWHC, Water holding capacity.
Table 4. Effects of Cu and Zn supplementation on carcass characteristic in finishing pigs
Treatments (ppm) Carcass Carcass Backfat Carcass erade?
Cu 7n weight (kg) percentage (%) thickness (mm) a &r
10 80 72.37 70.15 21.67 1.67
120 74.97 72.02 22.50 1.33
30 80 73.53 69.38 23.83 1.50
120 76.03 72.40 22.33 1.00
60 80 72.77 72.00 22.17 1.83
120 72.20 69.05 24.33 1.67
SE" 1.13 1.07 0.98 0.21
Probability (p<)
Cu level (C) 0.19 0.98 0.50 0.13
Zn level (Z) 0.14 0.51 0.57 0.10
Interaction (CxZ) 0.36 0.04 0.23 0.79

"YPooled standard error.
2. A grade, 2: B grade, 3: C grade.
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