d27baeEA Al 338 A 23, 141~149 (2006) 141
Korean J. Poult. Sci. Vol. 33, No.2, 141~149 (2006)

STIMRIFI(Lactacid®)Q} Essential Oil(Immunocin®)0] SHQ| AiAA T} oA
ol2g, AU DIM=2 7= 2 BHY A OIXls g9

SRR - 1 ET - A E - Ul
FYista ATeher SEA AR

Effects of Dietary Acidiﬁer(Lactacid®) and Essential Oil(Immunocin®) on the Performance,
Nutrient Metabolizability, Small Intestinal Microflora and Immune Response in Broiler Chicks

K. C. Woo, M. K. Lee, B. Y. Jung and I. K. Paik’
Department of Animal Science and Technology, College of Industrial Science, Chung-Ang University

ABSTRACT An experiment was conducted to investigate the effects of dietary acidiﬁer(Lactacid®) and essential
oil(Immunocin®) on the performance, nutrient metabolizability, small intestinal microflora, IgG level and leukocytes and
erythrocytes in broiler chickens. Five hundred males and 500 females broiler chickens(Ross®) were divided into 20 pens of
50 chickens(25 birds in each sex). Five pens were assigned to each of four dietary treatments : control, diets containing
antibiotics(Bacitracin methylene disalicilate), acidiﬁer(Lactacid®) and essential oil(Immunocin®) dietary treatments. Birds were
fed experimental diets ad libitum 5 wks. Weight gain, feed intake, and feed conversion rate were significantly affected by
dietary treatment(P<0.05). Overall weight gain(0~5 wks) of Lactacid® treatment was significantly lower than the others. Feed
intake was highest(P<0.05) in the control followed by antibiotics, Lactacid® and Immunocin® treatment. Feed conversion rate
of Immunocin® treatment was lowest(P<0.05) followed by antibiotics, Lactacid® treatment and the control. Production indices
of Immunocin® and antibiotics treatments were significantly higher than those of the control and Lactacid® treatment(P<0.05).
Immunocin® treatment was the highest and antibiotics was lowest in serum IgG level. The number of leukocytes and stress
index(neutrophil/lymphocytes) tended to be lower in Immunocin® treatment than others. There were no significant differences
in erythrocytes among the treatments. The cfu of E. coli was significantly lower in Immunocin® and antibiotics treatments
than Lactacid® treatment and the control. Metabolizability of crude protein was significantly lower in the control than Lactacid®
and Immunocin® treatment while that of NFE was significantly lower in Immunocin® than Lactacid® and antibiotics treatments.
It was concluded that essential oil product Immunocin® is as effective as antibiotics in improving feed conversion efficiency
and production index while Lactacid® is not.
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Table 1. Formula and composition of basal diet

Broiler starter Broiler grower

(0~2wk) (3~5wk)
%

Cormn(USA, No. 3) 51.92 54.67
Soybean meal(local) 28.10 23.00
Wheat : 5.00 10.00
Corn gluten-63% 3.84 2.01
Fish meal(local) 4.00 3.50
Animal fat 3.50 3.50
Dicalcium phosphate 1.86 1.59
Limestone 1.00 1.00
Salt 0.22 0.25
Choline-Cl(50%) 0.06 0.04
Methionine(99%) 0.11 0.11
Lysine-HCI(78%) 0.14 0.11
Broiler-premix' 0.14 0.12
Ustinmix” 0.10 0.10
Calculated composition

ME(kcal/kg) 3,100 3,150
Crude protein(%) 22.00 19.00
Ca(%) 1.00 0.92
Auvailable phosphorus 0.51 045
Lysine(%) 1.20 1.02
Met + Cys(%) 0.87 0.75

! Contains per kg : vit A, 12,000,000IU; vit Ds, 2,500,000IU; vit
E, 20,000IU; vit K3, 1,800 mg; vit B), 2,000mg; vit B,, 6,000
mg; vit Bg, 3,000 mg; vit B, 20,000 mg; Ca-pantothenic aci,
10,000 mg; Folic acid, 1,000 mg; Oxyzero, 6,000 mg Niacin,
25,000 mg; Biotin, 50 mg; I, 1,000 mg; Fe, 50,000 mg; Mn,
65,000 mg; Zn, 65,000 mg; Cu, 5,000 mg; Co, 250 mg; Se, 150 mg.

? Premix of salinomycin(0.6%): Product of CTC Bio Co. Ltd.
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Table 2. Chemical composition of Lactacid® and Immunocine®
Lactacid® Immunocin®

Moisture(%o) 6.05
Crude protein( %) 11.64
Crude fiber(%) 2.39
Crude ash(%) 2423
Essential oil'(%) min. 4
Bacillus spp.(%)
Lactic acid(%) 12
Formic acid(%) 9
Citric acid(%) 5.
Butyric acid(%) 5
Phosphoric acid(%) 6

! Complex of extracts from Kilmora lavan, Echinacea purpurea and

grapefruit seed

Table 3. Media and culturing conditions of microorganism

Micro- Selective Incubating Incubation

organism media condition time(hours)
Lactobacilli MRS agar' Aerobic 48
E. coli MacConkey agar® Aerobic 24

Cl. perfringens TSC agar® GasPak® System 24

! Lactobacilli selective agar(DIFCO, USA).
? Escherichia coli selective agar(DIFCO, USA).
* Tryptose sulfite cycloserine agar(Scharlau, EU).
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Table 4. Weight gain, feed intake, feed conversion rate, mortality and production index of broiler chickens fed experimental diets for

Swks
Treatments'

Parameter Wks ® ) SEM

Control Antibiotics Lactacid Immunocin
0~2 29347 309.50° 289.22° 283.77° 4.11

Weight gain . . b .
‘ 3~5 1,394.80 1,407.22 1,344.33 1,393.40 12.30

(g/ bird)

0~5 1,688.26" 1,716.71° 1,633.55° 1,677.17° 14.25
0~2 42432 442.14° 42430 41836 6.42

Feed intake b b .
. 3~5 2,468.66° 2,368.70 2,355.54 2,268.28 16.38

(g/ bird)

0~5 2,892.98° 2,810.84° 2,779.84° 2,686.64° 20.13
0~2 1.45 1.43 1.47 1.47 0.01
Feed conversion 3~5 1.77° 1.68° 1.75° 1.63° 0.01
0~5 1.71° 1.64° 1.70° 1.60° 0.01
0~2 0.40 0.00 0.40 0.00 0.28
Mortality(%) 35 1.25 0.83 0.43 0.42 0.47
0~5 1.60 0.80 0.80 0.40 0.55
Production index 0~5 284.1° 304.5" 279.2° 305.5° 3.41

! Control:Control diet, Antibiotics:Control + BMD® premix 0.1%, Lactacid®:Control + Lactacid® 0.5%, Immunocin®:Control +

Immunocin® 0.1%.

""9Means with the different superscripts within a row differ significantly(P<0.05).
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Table 5. 1gG concentration and ND titer of serum from broiler chicken fed experimental diets
Treatments'
Parameter No ND vaccine ND vaccine SEM
- Control Control Antibiotics Lactacid® Immunocin®
IgG( 1 g/mL) 167.6" 79.0° 68.5" 76.9° 100.5% 25.19
ND Titer 72.6° 2,904.5° 2421.6° 2,623.1° 2,290.7° 301.12

! -Control:negative control(no ND vaccine), Control:Control diet, Antibiotics:Control + BMD® premix 0.1%, Lactacid®:Control + Lactacid®

0.5%, Immunbcin®:Control + Immunocin® 0.1%.

*®Means with the different superscripts within a row differ significantly(P<0.05).
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Table 6. Leukocytes and erythrocytes profile of chickens fed experimental diets

Treatrnents”
Parameter' No ND vaccine ND vaccine SEM
-Control Control Antibiotics Lactacid® Immunocin®

WBC(KAL) 13.54 17.44 17.28 18.44 15.08 1.76

NE(K/uL) 4.04 5.64 5.52 5.83 4.71 0.61

LY(K/uL) 7.12 8.52 8.70 8.80 7.61 0.89
Leuko MO(K/uL) 1.97 2.13 2.05 2.61 1.83 0.29
-cytes

EO(K/L) 0.53° 0.84* 0.74% 0.89° 0.69% 0.11

BA(K/AL) 0.18 0.31 0.27 0.32 0.24 0.05

SI(NELY) 0.58 0.66 0.66 0.68 0.63 0.05

RBC(M/uL) 217 1.96 222 2.18 220 0.22

HB(g/dL) 12.85 13.59 13.93 13.74 13.67 0.53
Erythro HCT(%) 33.98 31.07 34.67 3735 37.64 3.14
-cytes MCV({L) 165.61 163.68 1574 187.26 173.55 13.63

MCH(pg) 58.63 5542 61.49 59.37 53.69 5.40

MCHC(g/dL) 41.01 40.88 40.44 37.75 37.74 2.49

! -Control:negative control(no ND vaccine), Control:Control diet, Antibiotics:Control + BMD® premix 0.1%, Lactacid®:Control + Lactacid® 0.5%,

Immunocin®:Control + Immunocin® 0.1%.

"' WBC: White blood cell, NE: Neutrophil, LY: Lymphocyte, MO: Monocyte, EO: Eosinophil, BA: Basophil, SI: Stress indicator, RBC: Red blood
cell, HB: Hemoglobin, HCT: Hematocrit, MCV: Mean corpuscular volume, MCH: Mean corpuscular hemoglobin, MCHC: Mean corpuscular

hemoglobin concentration.

**Means with the different superscripts differ significantly(P<0.05).
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Table 7. Microbial population in the lower small intestinal content of broiler chickens at Swk of age

Treatments(cfu IogIO/kg)]
Parameter No ND vaccine ND vaccine SEM
- Control Control Antibiotics Lactacid® Immunocin®
Lactobacilli 721 7.38 7.38 6.28 0.62
Cl. perfringens 1.70° 0.85° 0.70° 0.69° 277
E. coli 2,05 3.51° 333 0.98" 0.58

! _Control:negative control(no ND vaccine), Control:Control diet, Antibiotics:Control + BMD® premix 0.1%, Lactacid®:Control + Lactacid®

0.5%, Immunocin®: Control + Immunocin® 0.1%,

“*Means with the different superscripts within a row differ significantly(P<0.05).

Table 8. Nutrients availability of the experimental broiler diets

Treatments(%)’
Item SEM
Control Antibiotics Lactacid® Immunocin®

DM 71.14 72.17 72.99 70.08 1.281
Crude protein 4797° 52.70% 59.60° 55.48° 2.12
Crude fat 77.78 78.65 78.89 76.24 1.16
Crude fiber 38.83 34.23 38.20 35.09 2.83
Ash 24.67 17.77 20.85 17.63 3.54
NFE 85.06™ 85.93* 86.06" 82.84° 0.72

! Control: Control diet, Antibiotics:Control + BMD® premix 0.1%, Lactacid®:Control + Lactacid® 0.5%, Immunocin®:Control + Immunocin® 0.1%.
*® Means with the different superscripts within a row differ significantly(P<0.05).
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