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ABSTRACT

This experiment was conducted to investigate the effects of dietary supplementation of organic acid mixture on growth
performance, cecal microflora, blood characteristics and immune response in broiler chicks and to prove the possibility of organic
acid mixture as an alternative to antibiotics growth promotor. A total of four hundred eighty, 1-day-old male broiler chicks
(RossxRoss 308) were randomly divided into 4 groups with 4 replicates of 30 birds each. The treatments were NC (free
antibiotics), PC (basal diet with virginiamycin 10 ppm and salinomycin 60 ppm), 0.3% organic acid, and 0.5% organic acid.

The final body weight and body weight gain were significantly higher in organic acid 0.5% than NC (P<0.05). The feed
conversion ratio in all treated groups were significantly improved as compared to that of NC (P<0.05). The carcass rate and
relative organs weight were not significantly difference among the groups. The relative weight and length of small intestine in PC
were significantly decreased than the other groups. The numbers of cecal coliform bacteria and Salmonella in all treated groups
were significantly lower than NC (P<0.05). The number of cecal lactic acid bacteria was not different among the groups. No
significant differences among the groups were observed in the contents of total cholesterol, triglyceride, blood urea nitrogen
(BUN), albumin, aspartate aminotransferase (AST), and alanine aminotransferase (ALT) in blood serum. The contents of total
protein and globulin in blood serum of PC and organic acid treated groups were significantly increased as compared to those of
NC (P<0.05). Therefore, albumin:globulin ratio of PC and organic acid treated groups was significantly lower than NC (P<0.05).
The total white blood cell (WBC), heterophil, lymphocyte, and stress indicator (heterophil:lymphocyte ratio) were not significantly
different among the groups. No significant difference was observed on the expression rate of splenic cytokines mRNA in organic
acid treated groups compared to the control.

Consequently, supplemental organic acid mixture improved the growth performance, and influenced positive effects on the
intestinal microflora by inhibiting the growth of harmful bacteria without any adverse effects on relative weights of organs and
blood biochemical parameters in broiler chicks.

(Key words: Organic acid, Broiler, Growth performance, Cecal microflora, Blood biochemical parameter, Cytokine)
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Table 1. Formula and chemical composition of the

basal diet
Starter Finisher
(0~3wk) (3~5wk)
............... % sesesssessrsoes
Corn 53.44 61.64
Soybean Meal 33.65 27.88
Corn Gluten Meal 4.16 4.00
Soybean oil 4.68 3.06
Limestone 1.02 1.23
Tricalcium phosphate 2.01 1.31
Salt 0.25 0.25
DL-Methionine 0.27 0.08
Lysin-HCI 0.02 0.05
Vitamin-mineral mixture” 0.50 0.50
Total 100.0 100.0
Calculated value

ME, kcal/kg 3,100 3,100
Crude Protein, % 22.0 20.0

Methionine, % 0.50 0.38
Lysine, % 1.10 1.00
Ca, % 1.00 0.90
Auvailable P, % 0.50 0.35

Y Vitamin-mineral mixture provided following nutrients per kg of
diet: vitamin A, 15,000 IU; vitamin Ds;, 1,500 IU; vitamin E,
20.0 mg; vitamin Kj, 0.70 mg; vitamin B, 0.02 mg; niacin,
22.5mg; thiamin, 5.0 mg; folic acid, 0.70 mg; pyridoxin, 1.3
mg; riboflavin, 5mg; pantothenic acid, 25 mg; choline chloride,
175 mg; Mn, 60mg; Zn, 45mg; I, 1.25mg; Cu, 10.0mg; Fe,
72mg; Co, 2.5mg.
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Table 2. Primer sequences of IL-2, IL-6 and B-actin

Gene Primer sequence Size
(Forward) 5-GGAGCATCTCTATCATCAGC-3'
k=2 (Reverse) 5-TCACAAAGTTGGTCAGTTCA-3' 352bp
L6 (Forward) 5-AGATGTGCAAGAAGTTCAC-3' 411bp
(Reverse) 5-TCACGGTCTTCTCCATAAAC-3'
Bractin (Forward) 5-GCGTAGCAGGACCACTATAC-3' 493bp
(Reverse) 5-CGCTGATAGCTATAACCTGG-3'

m Z3 Y o
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Table 3. Effects of dietary organic acid on the growth performance in broiler chicks"

Organic acid

e re 0.3% 0.5% SEM
Initial body weight, g/bird 43.0 428 429 429 0.05
Final body weight, g/bird 1,656° 1,744° 1,685% 1,708% 243
Body weight gain, g/bird 1,613° 1,701° 1,642 1,665% 24.3
Feed intake, g/bird 2,701 2,672 2,641 2,670 784
Feed conversion ratio 1.68° 1.57° 1.61° 1.60" 0.04

UNC, basal diet; PC, basal diet with virginiamycin 10ppm and salinomycin 60ppm; organic acid 0.3%, basal diet with organic acid
mixture 0.3%; organic acid 0.5%, basal diet with organic acid mixture 0.5%.
*“Mean within the same row with no common superscripts differ significantly (P<0.05).
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Table 4. Effects of dietary organic acid on carcass rate and relative organs weights in broiler chicks”

Organic acid

NC PC SEM

0.3% 0.5%
Carcass rate, % 71.24 71.28 71.25 71.53 0.03
Liver, g/100g BW 2.34 2.29 241 225 0.01
Spleen, g/100g BW 0.14 0.16 0.16 0.15 0.01
Pancreas, g/100g BW 0.20 0.22 0.24 0.23 0.01
Bursa of Fabricius, g/100g BW 0.07 0.08 0.08 0.07 0.01

UNC, basal diet; PC, basal diet with virginiamycin 10 ppm and salinomycin 60 ppm; organic acid 0.3%, basal diet with organic acid
mixture 0.3%; organic acid 0.5%, basal diet with organic acid mixture 0.5%.

—-211-



Kim et al. ;

Effects of Organic Acid mixture in Broiler

Table 5. Effects of dietary organic acid on relative weight and length of small intestine in broiler chicks"

Organic acid

NC PC SEM
0.3% 0.5%

Weight e Q/100g BW w+reeereessnemmenisninniiaiinien

Duodenum 0.50 0.46 0.54 0.52 0.01
Jejunum 1.22° 1.06° 1.25" 1.26" 0.02
Tleum 1.13* 0.86° 0.97™ 1.03* 0.03
Total 2.79° 2.39° 2.76" 2.81° 0.05
Length e cm/100g BW ceeeeeeeeeerrrmmmm
Duodenum 112 1.06 1.15 1.20 0.01
Jejunum 3.02° 2.70° 2,93 2.90" 0.03
Tleum 3.02° 2.80° 3.01° 2.94° 0.03
Total 7.16" 6.56" 7.09° 7.04° 0.07

UNC, basal diet; PC, basal diet with virginiamycin 10ppm and salinomycin 60ppm; organic acid 0.3%, basal diet with organic acid
mixture 0.3%; organic acid 0.5%, basal diet with organic acid mixture 0.5%.
"¢ Mean within the same row with no common superscripts differ significantly (P<0.05).
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Table 6. Effects of dietary organic acid on the cecal microflora in broiler chicks”

Organic acid

NE PC 0.3% 0.5% SEM

.......................................... 10g10 Cfi/g Content ««««wwwweeeerermmmmmmemmmeiiiiiiiiiiiiiiieies
Salmonella spp. 5.460" 5311° 5.326 5379 0.04
Coliform bacteria 6.561° 6.417° 6.410° 6.446° 0.05
Lactic acid bacteria 8.707 8.446 8.569 8.618 0.03

U'NC, basal diet; PC, basal diet with virginiamycin 10 ppm and salinomycin 60 ppm; organic acid 0.3%, basal diet with organic acid
mixture 0.3%; organic acid 0.5%, basal diet with organic acid mixture 0.5%.
" Mean within the same row with no common superscripts differ significantly (P<0.05).
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Table 7. Effects of dietary organic acid on blood biochemical parameters in broiler chicks”

Organic acid

Ttems NC PC SEM
0.3% 0.5%
BUN, mg/d( 2.00 1.92 2.25 1.90 0.06
AST, U/ ¢ 288.2 277.0 2824 283.0 4.65
ALT, U/ ¢ 3.80 3.65 3.74 3.58 0.20
Total protein, g/d¢ 3.65" 3.52" 3.41° 3.45° 0.03
Albumin, g/d0 1.65 1.63 1.56 1.60 0.02
Globulin, g/d¢ 2.00° 1.89° 1.82° 1.85° 0.04
Albumin : globulin 0.83" 0.86" 0.84° 0.86° 0.01

YNC, basal diet; PC, basal diet with virginiamycin 10ppm and salinomycin 60ppm; organic acid 0.3%, basal diet with organic acid
mixture 0.3%; organic acid 0.5%, basal diet with organic acid mixture 0.5%.

BUN, blood urea nitrogen; AST, aspartate aminotransferase; ALT, alanine aminotransferase.

“ ® Mean within the same row with no common superscripts differ significantly (P<0.05).
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Table 8. Effects of dietary organic acid on on leukocytes profile in broiler chicks”

Organic acid

NC Pc 0.3% 0.5% SEM
White blood cell, K/ul 33.58 33.86 34.74 32.10 0.52
Heterophil, K/ul 10.22 11.04 11.71 10.09 0.23
Lymphocyte, K/ul 18.03 17.01 16.95 16.76 0.25
Heterophil : Lymphocyte 0.57 0.65 0.69 0.60 0.02

Y NC, basal diet; PC, basal diet with virginiamycin 10 ppm and salinomycin 60 ppm; organic acid 0.3%, basal diet with organic acid
mixture 0.3%; organic acid 0.5%, basal diet with organic acid mixture 0.5%.
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Table 9. Effects of dietary organic acid on splenic cytokines mRNA expression in broiler chicks”

Organic acid

NE PC 0.3% 0.5% SEM
Cytokines : [-actin
IL-2 0.41 0.45 0.46 0.47 0.07
IL-6 0.26 0.29 0.27 0.31 0.06

UNC, basal diet; PC, basal diet with virginiamycin 10 ppm and salinomycin 60 ppm; organic acid 0.3%, basal diet with organic acid
mixture 0.3%; organic acid 0.5%, basal diet with organic acid mixture 0.5%.
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Fig. 1.

Effects of dietary organic acid on splenic cytokines mRNA expression in broiler chickens. The RT-PCR

with splenic RNA was performed using primers specific for: chicken (3-actin, 493 bp; B: chicken IL-2, 352

bp and C: chicken
photographed. M; 100 bp DNA ladder marker.

IL-6, 411bp. The PCR products were

resolved on 1.7% agarose gel and
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