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Abstract

This study was undertaken to investigate the effects of feeding complex probiotics (Lactobacillus casei, Bacillus subtilis,
Saccharomyces cerevisiae, Aspergillus oryzae, Streptomyces griseus, 1.5x101° CFU/kg) and antibiotics (oxytetracycline
(OTC), 110 ppm) on growth performance and meat quality characteristics of broiler chicks. In the experiment 1, 0.3% com-
plex probiotics feeding level was chosen to be proper addition level due to better average daily gain (ADG), feed conversion
(FC) and dressing percent (DP) results among 3 levels (0.1, 0.3 or 0.5%). In the experiment 2, 5 treatments (T1, no probiot-
ics + no antibiotics; T2, probiotics 0.3% =+ no antibiotics; T3, probiotics 0.3% + antibiotics 50%; T4, probiotics 0.3% + anti-
biotics 100%; T5, no probiotics + antibiotics 100%) were investigated. In the growth performance of broilers, T5
(antibiotics 100% only) showed the highest (p<0.05) ADG and FC values while T1 (control) showed the worst growth per-
formance. However, T3 (probiotics 0.3% + antibiotics 50%) showed higher ADG (p<0.05), FC (p<0.05) and DP (»>0.05)
values compared to control. In the breast and leg meat quality, T3 showed similar pH, proximate composition, cooking loss
and meat color values except shear force value compared to T5. Addition of 0.3% probiotics with 50% antibiotics (T3)
tended to lower the blood cholesterol levels of broiler chicks and Escherichia coli or Salmonella counts in cecum microflora
of broiler chicks compared to T5. In the residual antibiotics analysis, T3 contained 0.04 ppm of residual antibiotics in the
breast meat while T4 or T5 contained 0.1 ppm of residual antibiotics and addition of 0.3% probiotics with 50% antibiotics
in broiler diets could lower the residual antibiotics level to 40% in the meat. As a result, 0.3% probiotics addition with 50%
antibiotics in the broiler diets could be recommended for the production of high quality broiler meat.
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Table 1. Composition of experimental diets

Finisher (3-5 wk)

Ingredients (%)

Yellow corn 59.35
Corn gluten meal 2.79
Soybean meal 30.66
Limestone 0.63
Tricalcium phosphate 1.77
Salt 0.36
Choline Cl 0.03
Animal fat 3.69
Lysine HCI 0.06
DL-methionine 0.32
Mineral premix" 0.11
Vitamin premix? 0.07
Total 100
Calculated analysis
Dry matter (%) 87.63
Crude protein (%) 21.00
Ether extract (%) 5.73
Crude fiber (%) 3.10
Ash (%) 5.51
Ca (%) 0.90
Available P (%) 0.46
TMEn (kcal/kg) 3,080

DMineral mix providing following nutrients per kg of diet : Mn,
77 mg; Zn, 57.2 mg; 1, 0.32 mg; Se, 0.11 mg; Cu, 27.5 mg.

DVitamin mix providing following nutrients per kg of diet : Vita-
min A, 15,600 IU; Vitamin D3, 3,120 IU; Vitamin E, 15.6 mg;
Vitamin K, 30.91 mg; Vitamin B1, 1.3 mg; Vitamin B12, 0.026
mg; Niacin, 52 mg; Oxystat, 65 mg; Biotin, 0.039 mg; Pyri-
doxin, 1.3 mg; Riboflavin, 13 mg; Pantothenic acid, 15.6 mg.
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Table 2. Experimental design for complex probiotics addition

T1
Comoy T2 T3 T4 TS
Complex probiotics" - 03% 03% 03% -
Antibiotics? - - 50%  100% 100%

YLactobacillus casei, Bacillus subtilis, Saccharomyces cerevisiae,
Aspergillus oryzae, Streptomyces griseus, 1.5x10'°CFU/kg.

?Compared to ordinary addition level (110 ppm), 50% or 100%
of oxytetracycline was added.
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Table 3. Effect of complex probiotics addition levels on growth performance and dressing percent of broiler"

Probiotics addition

Items Control
0.1% 0.3% 0.5%
Initial body wt (21d, g) 618.1 + 8.7 620. 0+6.3 6262 + 8.3 630.3 £11.5
Final body wt (35d, g) 1469. 2+12.1 1490.8 +8.5 1540.4 +24.3 1559.8 £17.8
Average daily gain (g) 60.8 = 1.4° 62.2 +1.8% 65.3 £ 1.5° 64.8 = 1.2°
Feed conversion? 1.98+ 0.02° 1.96+0.05° 1.89+ 0.02" 1.92+ 0.04°
Dressing percent (%) 66.1 = 0.5 65.5 0.9 66.7 £ 1.0 652 = 0.6

DOxytetracycline was added at 55 ppm to all experimental diets (50% of ordinary addition level).

YFeed intake/body weight gain (day 21 to 35).

“bMeans in the same row with different superscripts differ (p<0.05).
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Table 4. Effect of complex probiotics addition and antibiotics levels on growth performance and dressing percent of broiler”

Items T1 T2 T3 T4 TS
Initial body wt (21d, g) 640.1 + 8.2 636.5 +12.1 630.3 +14.7 644.5 + 8.7 618.8 £11.6
Final body wt (35d, g) 1429.9 £12.5 1458.5 £17.2 1480.8 £10.5 1447.8 £20.2 1507.4 £23.4
Average daily gain (g) 60.7 £ 1.4° 63.2 + 0.7% 654 + 1.3° 61.8 £ 0.5° 68.4 + 1.5°
Feed conversion 1.95+ 0.02° 1.89+ 0.03° 1.84+ 0.02° 1.98+ 0.04° 171 0.02¢
Dressing percent (%) 69.0 = 0.9 68.5 = 0.6 71.7 £ 0.8 69.7 £ 0.5 69.4 £ 0.9

DT1 (No probiotics), T2 (probiotics 0.3%), T3 (probiotics 0.3% + antibiotics 50%), T4 (probiotics 0.3% =+ antibiotics 100%), T5 (antibi-

otics 100%).

*“*Means in the same row with different superscripts differ (p<0.05).
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Table 5. Effect of complex probiotics addition and antibiotics levels on proximate composition of breast meat”

Composition (%) T1 T2 T3 T4 T5
Moisture 74.68+0.14 75.10+0.10 75.05+0.39 75.11£0.38 74.70+£0.24
Protein 24.18+0.20 23.58+0.13 23.70+0.50 23.67+0.36 23.94+0.26
Fat 0.58+0.13 0.71+0.08 0.64+0.13 0.69+0.15 0.73+0.12
Ash 0.56+0.03 0.61+0.04 0.62+0.04 0.55+0.08 0.61£0.03

DT1 (No probiotics), T2 (probiotics 0.3%), T3 (probiotics 0.3% + antibiotics 50%), T4 (probiotics 0.3% =+ antibiotics 100%), T5 (antibi-
otics 100%).

Table 6. Effect of complex probiotics addition and antibiotics levels on meat quality characteristics of broiler breast meat?

T1 T2 T3 T4 T5
pH 6.00+0.20 6.20+0.06 6.02+0.09 6.05+£0.22 6.14+0.17
Cooking loss (%) 18.51£1.57 16.22+1.47 18.4843.07 18.84+3.08 16.32+1.19
Shear force (g) 1709.80+693.41 1768.00+£971.64 2044.70+£1013.96 2549.30+731.78 1880.50+608.84
L 64.10+5.51% 58.174+2.99° 67.60+3.27% 66.89+5.27% 66.78+6.14%
CIE a" 2.01+0.69 2.76+1.48 3.46+1.67 3.33+2.35 2.10+0.70
b 9.48+1.222 7.06+1.70° 9.15+1.88% 9.61+2.30% 9.09£1.17%

DT1 (No probiotics), T2 (probiotics 0.3%), T3 (probiotics 0.3% + antibiotics 50%), T4 (probiotics 0.3% =+ antibiotics 100%), TS (antibi-
otics 100%).

ICIE L*(lightness), a*(redness), b’(yellowness).

a®Means in the same row with different superscripts differ (p<0.05).
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Table 7. Effect of complex probiotics addition and antibiotics levels on meat quality characteristics of broiler leg meat”

T1 T2 T3 T4 T5
pH 6.58+0.17° 6.63+0.07% 6.71+0.07% 6.70+0.08%° 6.77+0.09*
Cooking loss (%) 19.12+1.36 18.78+1.18 18.60+1.81 19.58+3.55 18.61+2.30
L* 69.20+4.42 70.77+4.42 72.36%3.76 67.52+1.50 71.26£1.19
CIE? a* 8.36+2.37 7.84+2.95 8.90+1.62 6.64+1.24 9.2042.28
b* 5.42+3.18 3.95+1.72 4.12+2.88 5.7542.63 2.96+3.03

DT1 (No probiotics), T2 (probiotics 0.3%), T3 (probiotics 0.3% + antibiotics 50%), T4 (probiotics 0.3% + antibiotics 100%), T5 (antibi-
otics 100%).

ACIE L* (lightness), a" (redness), b* (yellowness).

“®Means in the same row with different superscripts differ (p<0.05).
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Table 8. Effect of complex probiotics addition and antibiotics
levels on cecum microflora of broiler chicks

Treatments! Escherichia coli Salmonella
(Log CFU/g) (Log CFU/g)

Tl 6.93+0.21 6.61+0.23

T2 6.55+0.46 6.83+0.44

T3 6.28+0.40 6.37+0.31

T4 6.39+0.83 6.51£0.48

TS 6.72+0.36 6.94+0.65

DT1 (No probiotics), T2 (probiotics 0.3%), T3 (probiotics 0.3% +
antibiotics 50%), T4 (probiotics 0.3% + antibiotics 100%), T5
(antibiotics 100%).
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RS ZZA|A, 259 23 cholesterol assimilation¥
bile acids®] deconjugationZ}-8-0] EElA] LdoHHA 7]
dgtckar skt

ASL 2 423 24

AL} FAA H7 S gElste] AR A 71
59 A7 IWEH] F4Z4 7= Table 10914 B vb
o} 2o} ALzl Hr7HE 3AYEE (Oxytetracycline, OTC)2]
A ES A 49, HrbshA| o2 A=l T
T2o M= 8 AESEA ettt vid 84 50%E 3

Table 9. Effect of complex probiotics addition and antibiotics levels on blood cholesterol level of broiler chicks"

Item (mg/dL) T1 T2 T3 T4 T5
HDL-cholesterol 107.3+£0.8 101.3£1.1 96.3+0.4 103.8+0.7 99.0+1.6
Total-cholesterol 145.8+1.3 141.5+0.3 136.8+1.6 150.8+2.1 145.5+1.2

DT1 (No probiotics), T2 (probiotics 0.3%), T3 (probiotics 0.3% + antibiotics 50%), T4 (probiotics 0.3% + antibiotics 100%), TS (antibi-

otics 100%).

Table 10. Residual oxytetracycline (OTC) level of broiler breast meat by probiotics and antibiotics addition"

Item T1 T2

T3 T4 T5

OTC(ppm)? 0 0

0.04+0.02 0.09+0.01 0.10+0.03

DT1 (No probiotics), T2 (probiotics 0.3%), T3 (probiotics 0.3% + antibiotics 50%), T4 (probiotics 0.3% + antibiotics 100%), T5 (antibi-

otics 100%).
PLevel approved : below 0.1 ppm.
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7kt T39] 7% 0.04 ppm <5 18]3L FAA| 100%E
A7k A2t 149 T59] 29 ZH2F 0.099}F 0.1 ppm =
5 Yehhol, A 03%}F FAAA 50%7H-S 37
F A2 139 A9 FAED ARFES 0% 5 Fo=

A~ e S A~
SE F ASS ERIT S ASTh

o OfF
) =

B AF3= BT A| (Lactobacillus  casei,  Bacillus
subtilis, Saccharomyces cerevisiae, Aspergillus
Streptomyces griseus)} YA FA7F SAQ] Abd =
Fdol| vA= dFS Tt TS AFFAE
1o A, AeAl A7EES 0.1, 03, 0.5% F7FFEolA
0.3% 771 dBAE, AR aT-E, EASNAN 7P
S8 23S UEilo] AR AdE It A
A} A 7S DI AR 2004 A
Al (oxytetracycline) 100%%Fs H7FsH 2|7l A 5]
9 ARaTol 14 Sod Ao Jegtod, B
ATA 03%E H7FE til A S S0%E S
Aol B A2l sl 3k LA A
F87ES YERAL, EAES 7HE & AEelIUT
EATA 03%2}F A 50%E EFHIEE 2T
SHAEAINE Aol thh 2 RS AYsties ¢
W3, pH, B8 S s & 2ol7t fIsith. 19
A 100%-S H7F A 2]t Hls) E3ATA 0.3%
o FATES 50%=2 2 7K Aol A A W
E. coli®} Salmonellamt®] A7 A)|Aako] #A=| o &
A F ZH=EE SR 1EE FHZHE A
A7 Yeht A A o] nFE "arr] ALk
o Aget AlFIeR AlREJT 1 9 AW
A=A FAAA FAA 100% A2]T-lA= 0.1 ppm
FEE Byon), AFA 03%eF FAA 50% BT
oM IAFFAELDS 40% o2 ¥ 5 US &

AL = A

oryzae,

Ab A

o] =2 20089% FHE Ut SheAFAAARIY] A
7B Al st} AFH U5

I

I
o
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