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Effect of Supplement of Various Antibiotics Alternatives on Performance, Organ Weight,
Cecal Microflora, and Blood Characteristics in Broilers
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ABSTRACT This study was conducted to investigate the effect of dietary supplementation with Lactobacillus, medicinal plant
extracts, and plant extracts on growth performance, cecal microflora, relative organ weight, and lymphocyte profile in broiler
chickens. One hundred broilers (5 wk old) were used and divided into five (treatment) x two (challenged Salmonella) groups
containing 10 broilers. The treatments were as follows: no antibiotics group (NC), antibiotics group (PC), 0.1% lactic acid
bacteria group (LB), 100 ppm medicinal plant extract group (MPE), and 100 ppm herb extract group (HE). A basal diet was
formulated as 3,100 kcal’kg ME and 20% CP based on corn and soybean meal. Broilers were fed with the experimental diets
with no challenge for 1 wk and with challenge of SG for 2 wk. SG were added in water as 1.0 x 10° cfu/L. Final body weight
and weight gain were significantly decreased following challenge with SG (P<0.05). However, with the addition of antibiotic
alternatives, growth performance was improved and reduction of performance following challenge with SG was lowed compared
with that of the NC treatment (P<0.05). Coliform bacteria and Salmonella but not lactic acid bacteria increased with the
addition of antibiotic alternatives (P<0.05). Lactobacillus increased significantly with the addition of lactic acid bacteria compared
with the NC and PC treatments (P<0.05). The weight of liver, spleen, and bursa of Fabricius increased with addition of antibiotic
alternatives (P<0.05). WBC was highly reduced at 4 days after challenge with SG, but was normally maintained thereafter.
There was no significant difference in coliform bacteria, Salmonella, organ weights, or WBC with the addition of antibiotic
alternatives. Finally, Lactobacillus, medicinal plant extract, and herb extract can be used as antibiotic alternatives; but one
alternative completely can’t alternate as antibiotics. Therefore, further studies are needed to investigate the synergistic effects
of two or more antibiotic alternatives.
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Table 1. Experimental design

Antibiotics Treatment
X NC  Basal diet
@) PC  Virginiamycin 10 ppm + salinomycin 50 ppm
X LB Lactobacillus 0.1%
x MPE Medicinal plants extract 100 ppm
x HE  Herb extract 100 ppm

NC: basal diet, PC: basal diet with virginiamycin 10 ppm + sali-
nomycin 60 ppm, LB: Lactobacillus 0.1%, MPE: medicinal plants
extract 100 ppm, HE: herb extract 100 ppm.
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Table 2. Formula and chemical composition of the basal diet

Ingredients %
Corn 61.64
Soybean meal 27.88
Corn gluten meal 4.00
Soybean oil 3.06
Limestone 1.23
Tricalcium phosphate 1.31
Salt 0.25
DL-Methionine 0.08
Lysine-HCI 0.05
Vitamin-mineral mixture' 0.50
Total 100.0
ME (kcal/kg) 3,100
Crude protein (%) 20.0
Calculated ~ Methionine (%) 0.38
value Lysine (%) 1.00
Ca (%) 0.90
Available P (%) 0.35

! Vitamin-mineral mixture provided following nutrients per kg of
diet: vitamin A, 15,000 IU; vitamin D;, 1,500 IU; vitamin E, 20.0
mg; vitamin K3, 0.70 mg; vitamin B, 0.02 mg; niacin, 22.5 mg;
thiamin, 5.0 mg; folic acid, 0.70 mg; pyridoxin, 1.3 mg; ribofla-
vin, 5 mg; pantothenic acid, 25 mg; choline chloride, 175 mg; Mn,
60 mg; Zn, 45 mg; I, 1.25 mg; Cu, 10.0 mg; Fe, 72 mg; Co, 2.5
mg.
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Table 3. Effect of dietary Lactobacillus, medicinal plants extract, herb extract on growth performance in broiler chickens against Sal-
monella gallinarum

Treatments' Challenge  Initial BW (g/bird) Final BW (g/bird) BW Gain (g/bird) Feed intake (g/bird) FCR
x 2,511 3,415° 904° 4,750 1.89
NC
o) 2,519 3,360° 841¢ 4,725 1.88
x 2,518 3,481% 963* 4,735 1.88
PC
o) 2,514 3,415° 901° 4765 1.90
x 2,509 3,473 954° 4755 1.89
LB
o) 2,506 3,413 897° 4,720 1.88
x 2,508 3,463 955° 4,770 1.90
MPE
0 2,509 3,410 901° 4,775 1.90
x 2,511 3,445% 934 4,750 1.89
HE
o) 2,514 3,375 861% 4,730 1.88
SEM 135 12.73 12.85 6.11 0.01
Without Salmonella 2,513 3,455% 942° 4752 1.89
Challenge
With Salmonella 2,514 3,395° 880° 4,743 1.90
NC 2,515 3,388" 873° 4738 1.88
PC 2,516 3,448 932° 4,750 1.89
Feed LB 2,518 3,443 926" 4,738 1.88
MPE 2,509 3,437 928" 4773 1.90
HE 2,513 3,410° 898 4,740 1.89
Challenge NS P<0.01 P<0.01 NS NS
P-value Feed NS P<0.05 P<0.05 NS NS
Challenge x feed NS P<0.05 P<0.05 NS NS

NC: basal diet, PC: basal diet with virginiamycin 10 ppm + salinomycin 60 ppm, LB: Lactobacillus 0.1%, MPE: medicinal plants extract
100 ppm, HE: herb extract 100 ppm.
"¢ Means with the different superscripts differ significantly (P<0.01, P<0.05).
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4ol YePNATh. Salmonella gallinarum< 32 3353 7%, &S JebA Aot} Salmonella gallinarum 2878% Al
coliform bacteria®} Salmonella 57} 718153 S LH(P<0.05), Z v 9 Fde] A A Skl folsiAl ST thp<
ST ol FHE TIAA Bk FAE DL FA A 005, S, TR FEE D S0 228 Aol

A = FAA D A ATl vlgl fejdoez RoIME FHQ Zolr) FEE A Fk)
Z718F3 THP<0.05). Coliform bacteria®} Salmonella <=

NF, FEHE FEE L AN 2EE PR BE W 4 @7 =y
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Table 4. Effect of dietary Lactobacillus, medicinal plants extract,
herb extract on the cecal microflora in broiler chickens against
Salmonella gallinarum

Cecum
Treatments Challenge  Coliform Salmonella L:CCiZC
bacteria spp. bacteria
-------- log;ocfu/gcontent--------
x 7.06° 7.27° 8.69
NC
0 7.56" 8.73 8.45
x 7.08° 7.23° 8.54
PC
0 7.50° 8.66 8.38
x 6.96° 7.25° 8.68
LB
0 7.56" 8.67° 8.93
x 6.89° 7.24° 8.53
MPE
0 7.52° 8.71° 8.86
x 7.07° 7.23% 8.58
HE
0 7.59% 8.68° 8.52
SEM 0.09 0.24 0.06
Without Salmonella 7.01° 7.24° 8.58
Challenge
With Salmonella 7.55% 8.69% 8.63
NC 7.31 8.00 8.52%
PC 7.29 7.95 8.46°
Feed LB 7.26 7.96 8.80°
MPE 7.21 7.97 8.69
HE 7.33 7.95 8.55™
Challenge P<0.01  P<0.01 NS
P-value Feed NS NS P<0.05
Challenge x feed NS NS NS

NC: basal diet, PC: basal diet with virginiamycin 10 ppm + sali-

nomycin 60 ppm, LB: Lactobacillus 0.1%, MPE: medicinal plants

extract 100 ppm, HE: herb extract 100 ppm.

"¢ Means with the different superscripts differ significantly (P<
0.01, P<0.05).
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Table 5. Effect of dietary Lactobacillus, medicinal plants extract, herb extract on the relative organs weight in broiler chickens against
Salmonella gallinarum

Treatments Challenge Liver Spleen Pancreas Bursa of fabricus
---------- ¢/100 g BW --—-m--
X 223 0.12 0.15 0.06
NC
O 2.26 0.17 0.18 0.10
x 2.24 0.14 0.17 0.06
PC
0 2.28 0.12 0.17 0.09
x 2.25 0.13 0.18 0.06
LB
O 2.28 0.15 0.17 0.11
x 2.26 0.13 0.18 0.06
MPE
o} 2.25 0.17 0.18 0.10
x 2.19 0.11 0.18 0.07
HE
O 227 0.14 0.16 0.11
SEM 0.03 0.01 0.05 0.01
Without Salmonella 2.23° 0.13° 0.18 0.06°
Challenge
With Salmonella 227" 0.15* 0.18 0.10"
NC 225 0.15 0.17 0.08
PC 2.26 0.13 0.17 0.08
Feed LB 2.27 0.14 0.18 0.09
MPE 2.26 0.15 0.18 0.08
HE 2.23 0.13 0.17 0.09
Challenge P<0.05 P<0.05 NS P<0.05
P-value  Feed NS NS NS NS
Challenge x feed NS NS NS NS

NC: basal diet, PC: basal diet with virginiamycin 10 ppm + salinomycin 60 ppm, LB: Lactobacillus 0.1%, MPE: medicinal plants extract
100 ppm, HE: herb extract 100 ppm.
*® Means with the different superscripts differ significantly (P<0.05).

Table 6. Effect of dietary Lactobacillus, medicinal plants extract, herb extract on the lymphocyte profiles in broiler chicken against
Salmonella gallinarum

White blood cell (K/uL) Heterophil/lymphocyte ratio
Treatments Challenge

4d 8d 14d Total 4d 8d 14d Total
x 23.1% 28.9 249 25.6 0.42° 0.58 0.48 0.49

NC
0 14.2¢ 31.5 32.6 26.1 0.29° 0.60 0.67 0.52
x 28.2%® 323 31.5 30.7 0.60% 0.63 0.62 0.62

PC

¢] l6.4° 29.6 304 25.5 0.16* 0.53 0.73 0.47
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Table 6. Continued
White blood cell (K/uL) Heterophil/lymphocyte ratio
Treatments Challenge
4d 8d 14d Total 4d 8d 14d Total
X 31.1% 31.5 313 313 0.65 0.70 0.66 0.67
LB
@) 20.1¢ 324 32.8 284 0.14¢ 0.56 0.76 0.49
x 28.5% 30.8 323 30.5 0.77* 0.69 0.65 0.70
MPE
@) 13.4° 33.6 329 26.6 0214 0.64 0.73 0.53
x 259 31.3 322 29.8 0.64™ 0.74 0.58 0.65
HE
@) 13.6° 33.1 32.8 26.5 0.31°¢ 0.64 0.72 0.56
SEM 2.15 0.46 0.76 0.73 0.07 0.02 0.03 0.03
Without Salmonella 27.3% 32.0 30.5 30.0 0.62° 0.67 0.60° 0.63*
Challenge
With Salmonella 152 31.0 323 262 0.23° 0.60 0.72° 0.52°
NC 18.6 30.2 29.2 26.0 0.35 0.59 0.59 0.51
PC 23 31.0 30.9 28.0 0.38 0.58 0.68 0.55
Feed LB 27.0 31.9 322 304 0.46 0.63 0.72 0.60
MPE 21.0 322 32,6 28.6 0.49 0.67 0.69 0.62
HE 20.5 322 32,6 284 0.49 0.69 0.66 0.61
Challenge P<0.01 NS NS P<0.01 P<0.01 NS P<0.01  P<0.01
P-value  Feed NS NS NS NS NS NS NS NS
Challenge x feed NS NS NS NS P<0.01 NS NS NS

NC: basal diet, PC: basal diet with virginiamycin 10 ppm + salinomycin 60 ppm, LB: Lactobacillus 0.1%, MPE: medicinal plants extract

100 ppm, HE: herb extract 100 ppm.

274 Means with the different superscripts differ significantly (P<0.01).
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