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on Growth Performances, Nutrients Digestibility, Fecal Cr, Cu

and Zn Excretion in Growing Pigs
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ABSTRACT

This study was carried out to evaluate effects of either organic or inorganic sources of both chromium
and copper on growth performances, nutrients digestibility and fecal Cr, Cu, and Zn excretion in growing
pigs. A total of 36 growing pigs ((Landrace x Yorkshire) x Duroc, weighing 61.2kg in average) were allotted
to 4 treatments with 3 replicates and 3 pigs per replicate. Four treatments were designated by supplemental
sources of both chromium and copper as follows: 200 ppb Cr as Cr-methionine chelate (CrMet) and
200ppm Cuas copper methionine chelate(CuMet), @200 ppb Cr as CrMet and 200ppm Cu as copper
sulfate(CuSOs), 3200 ppb Cr as chromium chloride(CrCls) and 200 ppm Cu as CuMet, @200 ppb Cr as
CrCl; and 200 ppm Cu as CuSOs. Growth performance was highest (p<0.05) in CrMet and CuMet
supplemented diet treatment. Nutrients digestibility of diets was lowest (p<0.05) in CrMet and CuSOs
supplemented diet treatment, and highest (p<0.05) in CrMet and CuMet supplemented diet treatment. Fecal
copper, zinc and chromium excretion was highest (p<0.05) in CrCl; and CuSO4 supplementation treatment
and lowest (p<0.05) in CrMet and CuMet supplementation treatment. This study showed a relatively high
degree of utilization of Cr and Cu as well as Zn by supplementation of CrMet and CuMet compared with

those of the inorganic sources.

(Key words : Chromium, Copper, Growing pig, Inorganic, Methionine chelates)
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Table 1. Supplemental Cr and Cu sources regimen for the experimental treatments

Supplemental Cr and Cu Sources

T
reatments Cr (as CrMet)

Cr (as CrCly)

Cu (as CuMet) Cu (as CuSOy)

CrMet + CuMet 200 ppb
CrMet + CuSO, 200 ppb
CrCl; + CuMet -
CrCl; + CuSO, —

200 ppb
200 ppb -

- 200 ppm —
200 ppm
200 ppm —
200 ppm

* CrMet : Chromium-methionine chelate
CuMet : Copper-methionine chelate

Table 2. Formula and chemical compositions
of experimental basal diet

Ingredients %
Formula
Corn 45.32
Wheat 17.00
Lupin kernel 4.00
Rice bran 2.00
Soybean meal 11.60
Wheat bran 2.96
Rapseed meal 2.50
Parm meal 3.00
Animal fat 2.50
Molasses 3.00
L-lysine 0.50
Choline chloride 0.06
Limestone 1.26
Tricalcium phosphate 2.02
Salt 0.28
Vitamin” / Mineral premix® 2.00
Total 100.00
Chemical composition®

ME (kcal/kg) 3,222

CP (%) 18.0
EE (%) 5.9
Ash (%.) 74

Y Vitamin premix contains the following per Kg of
diet: Vit. A, 10,000 1U; Vit. D3, 2,000 IU; Vit. E,
40 ppm; Vit. K3, 2 ppm; Vit. B1, 10 ppm; Vit
B2, 4 ppm; Vit. B6, 4 ppm; Vit. B12, 40 ppb;
Niacin, 20 ppm; Pantothenic acid, 15 ppb; Folic
acid, 3 ppm; Biotin, 0.3 ppm; Ethoxyquin 0.5 ppm.

2 Mineral premix contains the following per Kg of
diet : Fe, 80 mg; Zn, 50 mg; Mn, 50 mg; Co, 5
mg; |, 45 mg; Se, 2 mg

9 Calculated values

gov] ARst &5t BF AfEo] AT

A A ZHaverage daily gain; ADG)S A3
At wo] ARG AT FEA AT AF
B SAIFTe Ao R UE
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Table 3. Effect of organic or inorganic sources of dietary Cr and Cu on growth performances

in growing pig
Cr-Met CrCls 1) Contrast(P-value)
Item Cu-Met _ CusO, CuMet  CusO, M Cr Cu__ Crcu
ADG, g 942.20°  850.18° 912.91°  930.29% 1090  ** *x *x
ADFI, g 2606.56  2508.44° 2568.39°  2651.56° 1919 007 078 %
Feed:Gain 2.76° 2.95% 2.81% 2.85° 002 021 % *x

a b, c

Means with different superscripts within the same row differ (P<0.05)

** Means with different superscripts within the same row differ (P<0.001)

Y Standard Error of Mean
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Table 4. Effect of organic or inorganic sources of dietary Cr and Cu on nutrients digestibility

in growing pig
Cr-Met CrCl Contrast(P-value

Item Cu-Met CuSQOq4 Cu-Met 3CuSO4 SEM” Cr (E,u C)‘r*Cu
cP 77.63° 63.06" 76.00° 72.97° 3.79 0.09 * *
EE 84.39° 71.44° 81.07% 78.07% 5.92 0.64 * 0.18
Ash 43.83° 26.19" 35.80% 42.63° 7.25 0.35 0.23 *
Energy 79.16° 67.11° 76.88° 77.12° 3.32 0.08 *

Total CHO 84.18° 76.39" 82.36% 83.14° 2.44 0.12 *

&b % Means with different superscripts within the same row differ (P<0.05)

Y Standard Error of Mean
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Table 5. Effect of organic or inorganic sources of dietary Cr and Cu on fecal mineral

excretion rate in growing pig

Fecal Minerals Cr-Met

CrCl3 Contrast(P-value)

Excretion rate(%) Cu-Met CuS0O4 Cu-Met  CuSO4 SEM” Cr Cu Cr*Cu
Cu 56.10° 56.10° 67.40  69.28° 1.98 *x * *
Zn 45 45° 45 45" 51.60° 54.24°  1.39 * ok *
Cr 39.67° 39.67° 46.54° 52.27° 1.88 0.27 *x **

abed x Means with different superscripts within the same row differ (P<0.05)
** Means with different superscripts within the same row differ (P<0.001

Y Standard Error of Mean
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