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Effects of Antibiotics, Copper Sulfate and Probiotics
Supplementation on Performance and Ammonia Emission from
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ABSTRACT

An experiment was conducted to determine the effect of supplementation of chlortetracycline (CTC,110
ppm), copper sulfate (Cu, 125 ppm) and two levels of probiotics (Prob I, 0.04%, Prob II, 0.1%), Bacillus
licheniformis and Bacillus subtilis) on growth performance, nutrient digestibility and manure characteristics
in growing pigs. A total of 50 pigs that averaged 20.78 £ 0.35 kg BW and 50 +2.3 d age were allocated in
a randomized block design with two pigs per pen and 5 pens per treatment. Pigs and feeders were
weighed 10-days interval for the 40-d trials to determine ADG, ADFI and feed:gain ratio (F:G). Average
daily gain, feed intake, feed/gain and nutrient digestibility were not improved (P>0.10) by the
supplementation of CTC, Cu and two levels of probiotics. There were significant (P <0.05) Cu effects on
digestibility of crude protein, and probiotics effects on digestibilities on organic matter, crude protein and
energy between first 20 days and subsequent 20 days. Fecal concentrations of copper were highly increased
(P<0.001) by the copper supplementation. Total bacteria and coliform counts were not altered by the
supplementation of CTC, Cu and two levels of probiotics. Ammonia emission from slurry, measured during
first 3 weeks, was reduced (P<0.001) in pigs fed diet with 125 ppm copper from copper sulfate. Results
indicate that CTC, Cu and Probiotics supplementation had a little or not positive effect on grower pig
performance under sound environmental conditions. Further studies may be warranted to investigate the
effects of dietary copper-either reduced or in combination with dietary ammonia control agents-on the
ammonia emission characteristics of swine manure.
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Table 1. Formula and composition of the
basal diet (as-fed basis)

Ingredient %
Corn, Yellow 36.50
Wheat 30.00
Soybean meal, 44% 26.00
Wheat bran 043
Animal fat 4.10
Celite545 1.00
Salt 0.35
Limestone 0.32
Tri-calcium phosphate 0.80
Vitamin-trace mineral premix” 0.50
CuSO,5H,0°

CTC-200°

Probiotics I and I’

Calculated analysis

Digestible energy(DE) (MJ/kg) 14.79
Crude protein (%) 17.00
Ca (%) 0.56
P (%) 0.49
Lysine (%) 0.87
Methionine (%) 0.23

* The vitamin and trace mineral premix for the basal diet
provided the following per kilogram of diet: Fe, 60 mg;
Cu, 10 mg; Mn, 25 mg; Zn, 60mg; I, 0.2 mg; Se, 0.25
mg; Vitamin A, 8,000 IU; Vitamin D3, 1,500 IU;
Vitamin E, 40 mg; Vitamin K3, 1 mg; Vitamin B1, 1 mg;
Vitamin B2, 2.5 mg; Vitamin B6, 2 mg; Vitamin B12,
0.01 mg; Pantothenic acid, 7 mg; Niacin, 15 mg; Biotin,
0.05 mg; Folic acid 0.5 mg; Choline, 165 mg.

bCopper sulfate (0.05%), CTC-200(0.055%), Probiotics
1(0.04%) and Probiotics 11(0.1%) were substituted for
wheat bran to provide 125ppm Cu, 110 ppm

Chlortetracycline, about 1.20 x 10° cfu / kg feed Bacillus

licheniformis : Bacillus subtilis(1:1) and about 3.00 x

10° cfw/kg feed Bacillus licheniformis : Bacillus subtilis

(1:1) where appropriate.
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Table 2. Effect of dietary copper, chlortetracycline and probiotics supplementation on the

growth performance of growing pigs

Basal Basal diet

Basal diet  Basal diet  Basal diet

It
em Diet +CTC +Cu +Prob-l  + Prob-Il cv
Body weight (kg)
Initial (50 d old) 20.84 20.80 20.40 20.56 20.52 10.71
Intermediate (70 d old) 36.56 37.68 36.36 36.56 36.56 7.48
Final (90 d old) 59.56 60.96 58.32 59.40 59.42 4.99
Day 0~20
ADG (kg) 0.79 0.84 0.80 0.80 0.80 11.19
ADFI (kg) 1.56 1.75 1.68 1.60 1.59 9.37
F.G 1.99 2.09 2.12 2.00 1.98 7.93
Day 21~ 40
ADG (kg) 1.15 1.16 1.10 1.14 1.14 8.43
ADFI (kg) 2.78 3.04 2.93 2.96 2.74 13.26
F.G 242 2.64 2.67 2.59 2.40 13.06
Overall
ADG (kg) 0.97 1.00 0.95 0.97 0.97 5.52
ADFI (kg) 2.03 2.26 2.13 2.12 2.06 7.42
F:G 2.10 2.26 2.26 2.19 2.12 6.83
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Table 3. Effect of dietary copper, chlortetracycline and probiotics supplementation on nutrient
digestibility of diets

. Basal diet Basal diet Basal diet Basal diet
Item Basal Diet
+ CTC +Cu + Prob-I + Prob-I1
Dry Matter (%)
Day 0~40, Mean 80.72 81.40 79.84 81.00 82.00 3.88
SD 2.60 3.20 3.62 3.58 2.68
P-value® 0.414 0.329 0.753 0.093
Organic Matter (%)
Day 0~40, Mean 84.44 85.28 84.16 85.20 85.96 2.86
SD 2.71 2.87 2.94 3.06 0.54
P-value 0.292 0.448 0.261 0.155
Crude Protein (%)
Day 0~40, Mean 79.36 81.44 78.00 79.96 81.56 5.98
SD 441 4.94 5.89 5.07 3.59
P-value 0.123 0.360 0.657 0.056
Crude Fiber (%)
Day 0~40, Mean 4528 44.92 44.84 47.00 46.40 22.58
SD 10.30 11.27 10.28 12.22 7.47
P-value 0.907 0.881 0.593 0.662
Energy (%)
Day 0~40, Mean 82.92 83.68 82.28 82.72 84.28 3.98
SD 2.52 3.42 4.45 3.86 2.30
P-value 0.376 0.534 0.829 0.052

* P-value : basal diet vs Chlortetracycline, basal diet vs CuSO45H,O, basal diet vs Probiotics-1, basal diet vs

Probiotics-II, respectively.
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Table 4. Effect of dietary copper, chlortetracycline and probiotics supplementation on nutrient

digestibility of diets

Item Basal Diet B;a_sngdClet Baiaéﬁlet %_a;ilogljt ]?_a;il)g_llelt Total®
Dry Matter (%)
Day 0~20 80.40 81.20 78.80 80.90 81.40 80.54
Day 21~40 80.93 81.53 80.53 81.07 82.40 81.29
SEM 0.76 0.94 1.06 1.10 0.80 0.43
P-value 0.627 0.805 0.250 0.912 0.371 0.198
Organic Matter (%)
Day 0~20 83.20 84.60 83.10 84.70 85.90 84.30
Day 21~40 85.26 85.73 84.87 85.53 86.00 85.39
SEM 0.76 0.84 0.85 0.94 0.16 0.34
P-value 0.060 0.343 0.144 0.516 0.659 0.020
Crude Protein (%)
Day 0~20 76.90 79.10 75.20 80.90 79.40 79.18
Day 21~40 83.00 79.87 81.33 83.00 81.00 81.64
SEM 0.95 1.51 1.37 1.15 1.15 0.63
P-value 0.001 0.727 0.003 0.191 0.345 0.005
Crude Fiber (%)
Day 0~20 44.23 44.10 42.40 44.50 44.60 45.16
Day 21~40 50.20 45.47 46.47 48.67 47.60 45.93
SEM 2.15 3.29 2.90 3.55 2.17 1.39
P-value 0.116 0.773 0.343 0.415 0.336 0.696
Energy (%)
Day 0~20 82.40 83.10 80.80 82.20 83.30 82.36
Day 21~40 83.27 84.07 83.27 83.07 84.93 83.72
SEM 0.73 1.01 0.82 1.18 0.65 0.45
P-value 0.410 0.501 0.180 0.593 0.082 0.029

* P-value : day 0- 20 vs day 21~40.
® Total : all data from day 0~20 and day 21~40.
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Table 5. Effect of dietary copper, chlortetracycline and probiotics supplementation on fecal
Cu concentration(DM basis) and fecal bacteria count of growing pigs®

Item Ba.sal Basal diet  Basal diet Basal diet Basal diet SEM
Diet + CTC +CuSOs  + Prob-I + Prob-I1

Cu (mg/kgb) 242.5 2329 1,514.8 2433 2474 14.1

Total bacteria (log cfu/g) 7.35 6.91 7.53 7.56 7.67 0.46

Coliforms (log cfu/g) 5.97 5.95 5.30 5.19 5.09 0.68

* Values represent least squares means of five replications.
® Cu effect (P < 0.001).

Fig. 1. Effect of feed additives on Ammonia
emission of swine waste from grow-
ing pigs according to storage period.
Treatment were: Basal=10ppm Cu
from CuSO4, CTC=110 ppm chlortetra-
cycline, CuSO,=125ppm Cu from CuSOs,
probiotics =0.1% bacillus ferment.
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