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Effect of Supplementary Actinomycetes (Nocardia sp. CS682) Ferment on the Performance,
Blood Parameters, Immunoglobulin and Small Intestinal Microflora Contents in Broilers
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ABSTRACT This study was conducted to investigate the effects of dietary supplementation of CS682, a fermentation product
of Actinomycetae Nocardia sp. CS682, and DCS682", a commercial product, on the performance, blood parameters, small intestinal
microflora, and immunoglobulin contents in broilers. In Exp. 1, a total of 240 ROSS® broiler chickens of 1d old were assigned
to six dietary treatments: Control, Antibiotics (6 ppm avilamycin), CS682-0.25 (CS682 0.25%), CS682-0.50, CS682-0.75 and
CS682-1.00. There were significant (p<0.05) differences among treatments in feed conversion. The CS682-0.25 treatment was sig-
nificantly (p<0.05) lower than Antibiotics and other CS682 treatments in 0~2 wk feed conversion. The CS682 treatments influenced
MCV (mean corpuscular volume) in blood. The cfu of Escherichia coli in small intestinal content was lowest in Antibiotics
treatment followed by CS682 treatments and Control. In Exp. 2, a total of 1,000 ROSS® broiler chickens of 1 d old were assigned
to five dietary treatments: Control, Antibiotics (6 ppm avilamycin), DCS682-0.05 (DCS682® 0.05%), DCS682-0.10 and DCS682-
0.20. There were significant differences (p<0.05) among treatments in mortality. The DCS682-0.20 treatment was lower than
DCS682-0.10 in 0~3 wk and lower than Control in 0~5 wk mortality. Antibiotics treatment was lowest in all microbial population
in small intestinal content. The cfu of E. coli and Salmonella typhimurium of DCS682 treatments were higher than Antibiotics
treatment but lower than the Control. The results of present broiler experiments indicated that supplementation of 0.20~0.25%
CS682 and DCS682, improve feed conversion, mortality and control harmful intestinal microbes.

(Key words : Nocardia sp. CS682, broiler, small intestinal micoflora, feed efficiency, mortality)
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Table 1. Composition of basal broiler diet in Experiment 1 and 2

Ingredients Amount (%)

Corn US No.3 23.40
Wheat 38.87
Soybean meal-44% 27.10
Rape seed meal 3.00
Animal fat 4.50
Lysine 78% 0.26
Threonine 10% 0.25
NSP enzyme 0.05
Phytase 0.05
Sodium hydrogen carbonate 0.20
Dicalcium phosphate 1.30
Salt 0.26
Limestone 0.61
Broiler premix' 0.10
Madunnycine2 0.05

Total 100.00
Calculated composition
ME (kcal/kg) 3,110.00
Crude protein (%) 20.00
Crude fat (%) 5.20
Calcium (%) 0.90
Available phosphorus 0.40
Lysine (%) 1.13
Methionine + cystine (%) 0.85

'Contains per kg diet: vitamin A, 9,000 IU; vitamin Ds, 2,500 IU;
vitamin E, 20 IU; vitamin K, 1.2 mg; thiamin, 1.2 mg; riboflavin,
4 mg; niacin, 20 mg; pyridoxin, 8 mg; choline, 1,200 mg; biotin,
0.5 mg; folic acid, 0.5 mg; Mg, 0.15 mg; Cu, 10 mg; Mn, 105 mg;
Se, 0.25 mg; Zn, 75 mg; I, 1 mg; Fe, 50 mg; Co, 0.1 mg.
Coccidiostat: Yuhan Co., Ltd.
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Control, Antibiotics(avilamycine 6 ppm), CS682-0.25(CS682 0.25%)),
CS682-0.5(CS682 0.50%), CS682-0.75(CS682 0.75%) L] 3L
CS682-1.00(CS682 1.00%)°]11 31, Al 20141 Control, Antibio-
tics(avilamycine 6 ppmy), DCS682-0.05(DCS682" 0.05%), DCS 682-
0.1(DCS682" 0.1%) 18] 31 DCS682-0.2(DCS 682° 0.2%) % Tt
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IgA2] F= Mancini et al.(1965)°1 2]3] 7)'& RID test(single
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(Molecular Device, #Model-Spectramax190, U.S.A)llA &%
= 450 nm% S35} t} 1gG standard reference #t2 Chi-
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AEZ EREE
AH-¥ primerE Table 29 22kt th #4895 SYBR
Green PCR Master Mix(Applied Biosystems, USA) 2M 10 L,
forward primer 10 pmole 1 xL, reverse primer 10 pmole 1 xL,
PCR-grade water(TE buffer, pH 8.0) 7 #L, DNA extracts 1 ¢L &
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tem(ABI PRISM 7500, Applied Biosystems, USA)E ©]-&35}]
A& B339t} Standard curve= E. coli( ATCC25922)2] 165
RNA gene2 ©]-&-319] 1, 10, 100, 1,000 pg/ #L F=olA 2
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Table 2. Primer sequence used for real-time PCR in Experiment 1 and 2

Primer F/R Sequence(5'-3") Reference

Forward 5'-ACTCC TACGG GAGGC AGCAG-3'

Universal bacteria Jennifer et al. (2007)
Reverse 5-CGTAT TACCG CGGCT GCTGC-3'
Forward 5'-ATGCA AGTCG AGCGA(G/T)G -3'

Clostridium perfrigens Songjinda et al. (2007)
Reverse 5-TATGC GGTAT TAATC T(C/T)CCTT T-3'
Forward 5'-GTTAA TACCTTTGCT CATTG A-3'

Escherichia coli Malinen et al. (2003)
Reverse 5'-ACCAG GGTAT CTAAT CCTGTT-3'
Forward 5'-CACCG CTACA CATGG AG-3'

Lactobacilli spp. Heilig et al. (2002)
Reverse 5'-AGCAG TAGGC AATCT TCCA-3'
Forward S-TTATT AGGAT CGCGC CAGGC-3'

Salmonella typhimurium Widjojoatmodjo et al. (1991)
Reverse 5'-GGACC ACGAT CACCG ATCA-3'

Table 3. Performance of broilers fed for four week in Experiment 1

Treatment' SEM

Parameter
Weeks Control Antibiotics CS682-0.25 CS682-0.50 CS682-0.75 CS682-1.00 (n=4)

0~2 384.90 375.13 405.15 384.44 376.38 381.91 11.349
Weight gain
. 3~4 634.90 705.76 708.02 676.32 677.38 731.66 30.309
(g/bird)
0~4 1019.80 1080.89 1113.17 1060.76 1053.76 1113.58 32.642
0~2 626.25 647.50 631.75 655.88 653.38 647.38 16.615
Feed intake
. 3~4 917.13 968.63 979.25 962.88 924.38 952.88 33.042
(g/bird)
0~4 1543.38 1616.13 1611.00 1618.75 1577.75 1600.25 42.392
0~2 1.63% 1.73° 1.56° 1.71° 1.74° 1.70° 0.036
Feed conversion 3~4 1.45 1.38 1.39 1.43 1.37 1.30 0.047
0~4 1.51 1.50 1.45 1.53 1.50 1.44 0.033
0~2 0.00 2.50 0.00 2.50 2.50 0.00 1.767
Mortality (%) 3~4 2.50 0.00 0.00 0.00 0.00 0.00 2.041
0~4 2.50 2.50 0.00 2.50 2.50 0.00 2.041
PEF 0~4 239.55 257.27 275.01 247.31 249.74 277.16 12.056

'Control; control diet, Antibiotics; avilamycine 6 ppm, CS682-0.25; CS682 0.25%, CS682-0.50; CS682 0.50%, CS682-0.75; CS682
0.75%, CS682-1.00; CS682 1.00%.

*Production efficiency factor (PEF)=[(Liveability x live weight in kg)/(Age in days x Feed conversion ratio)] x 100.

**Means with the different superscripts differ significantly (P<0.05).
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Table 4. Performance of broilers fed for five week in Experiment 2

Treatments' SEM
Parameter

Weeks Control Antibiotics DCS682-0.05 DCS682-0.10 DCS682-0.20 (n=4)
0~3 851.18 864.58 848.63 837.45 846.88 24.814

Weight gain
) 4~5 855.72 972.11 907.49 917.27 909.45 38.332

(g/bird)

0~5 1706.90 1836.69 1756.12 1754.72 1756.33 40.195
0~3 1245.60 1238.99 1247.69 1231.76 1262.55 24.622

Feed intake
) 4~5 1171.69 1235.86 1155.88 1171.69 1146.17 68.717

(g/bird)

0~5 2417.29 2475.85 2403.57 2403.45 2408.72 60.931
0~3 1.46 1.43 1.47 1.47 1.49 0.029
Feed conversion 4~5 1.37 1.27 1.27 1.28 1.26 0.092
0~5 1.42 1.35 137 137 1.37 0.046
0~3 1.90™ 0.95® 1.43% 237 0.48" 0.562
Mortality (%) 4~5 0.95 0.95 0.48 0.00 0.00 0.407
0~5 2.85° 1.90™ 1.90® 237" 0.48" 0.715
PEF’ 0~5 309.88 330.93 338.86 320.18 326.80 18.478

1Control; control diet, Antibiotics; Avilamycine 6ppm, DCS682-0.05; DCS 682" 0.05% , DCS682-0.1; DCS 682" 0.1%, DCS682-0.2;
DCS 682° 0.2%.

*Production efficiency factor (PEF) = (Liveability % live weight in kg)/(Age in days x Feed conversion ratio)} x 100.

*Means with the different superscripts differ significantly (P<0.05).
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Table 5. The level of leukocytes and erythrocytes and IgG, IgA in blood of broilers fed experimental diets (Exp. 1)

Treatments'

Parameters SEM
Control Antibiotics CS682-0.25 CS682-0.50 CS682-0.75 CS682-1.00 (n=8)

Leukocytes”
WBC (K/ L) 28.55 29.95 26.94 26.96 28.74 27.35 1.573
HE (K/¢L) 8.61 9.74 8.36 8.36 9.14 8.60 0.875
LY (K/¢L) 15.66 15.35 14.23 1431 14.86 14.19 0.691
SI (HE/LY) 0.55 0.65 0.59 0.59 0.63 0.61 0.065
MO (K/ pL) 3.01 3.08 2.68 2.80 3.04 2.89 0.154
EO (K/xL) 1.00 1.36 1.24 1.41 1.30 1.30 0.197
BA (K/pL) 0.30 0.45 0.45 0.53 0.44 0.44 0.094

Erythrocytes3
RBC (M/ L) 2.58 2.43 2.51 2.49 2.43 2.43 0.070
Hb (g/dL) 7.63 7.13 7.40 7.30 7.30 7.23 0.266
HCT (%) 26.81 25.14 25.95 25.59 25.93 24.60 0.760
MCV (fL) 105.20® 104.13% 103.81% 103.29" 106.95° 101.94° 1.061
MCH (pg) 29.88 29.55 29.59 29.48 30.14 29.99 0.736
MCHC (g/dL) 28.38 28.38 28.49 28.54 28.18 29.41 0.592

Immunoglobulins

IgG (mg/mL) 4.76 4.98 4.89 4.70 5.12 5.36 0.577
IgA (mg/mL) 8.84 933 9.58 8.74 9.12 8.69 0.537

1Control; control diet, Antibiotics; avilamycine 6 ppm, CS682-0.25; CS682 0.25%, CS682-0.50; CS682 0.50%, CS682-0.75; CS682

0.75%, CS682-1.00; CS682 1.00%.

2Lf:ucocytes: WBC; White blood cell, HE; Heterophil, LY; Lymphocyte, MO; Monocyte, EO; Eosinophil, SI; Stress indicator, BA;

Basophil.

3Erythrocytes: 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).



Rhee et al. : Effect of Supplementary Actinomycetes (Nocardia sp. CS682) Ferment in Broilers 77

Table 6. The level of leukocytes and erythrocytes and IgG, IgA in blood of broilers fed experimental diets (Exp. 2)

Treatments' SEM
Parameters
Control Antibiotics DCS682-0.05 DCS682-0.10 DCS682-0.20 (n=8)
Leukocytes
WBC (K/ L) 32.25 31.38 33.54 33.07 33.35 1.449
HE (K/pL) 10.85 10.08 11.03 11.06 11.03 0.735
LY (K/¢L) 15.90 16.03 16.89 16.23 16.62 0.576
SI (NE/LY) 0.69 0.63 0.66 0.68 0.66 0.041
MO (K/ L) 321 3.28 345 3.36 3.46 0.151
EO (K/pL) 1.69 1.57 1.63 1.75 1.76 0.094
BA (K/¢L) 0.61 0.56 0.60 0.68 0.67 0.025
Erythrocytes3
RBC (M/ L) 2.81 2.78 291 2.94 2.92 0.116
Hb (g/dL) 8.90 8.84 9.01 8.80 8.93 0.321
HCT (%) 27.74 27.51 29.04 28.59 29.34 1.139
MCV (fL) 98.93 99.08 100.01 97.31 100.45 1.163
MCH (pg) 31.74 31.81 31.21 30.19 30.58 0.718
MCHC (g/dL) 32.08 32.09 31.20 31.06 30.46 0.667
Immunoglobulins
IgG (mg/mL) 491 442 421 4.85 4.68 0.461
IgA (mg/mL) 7.05 6.99 7.20 6.29 7.34 0.921

]Control; control diet, Antibiotics; avilamycine 6ppm, CS682-0.25; CS682 0.25%, CS682-0.50; CS682 0.50%, CS682-0.75; CS682 0.75%,

CS682-1.00%; CS682 1.00%.

2Leucocytes: WBC; White blood cell, HE; Heterophil, LY; Lymphocyte, SI; Stress indicator, MO; Monocyte, EO; Eosinophil, BA; Basophil.
3Erythrocy‘ces: RBC; Red blood cell, Hb; hemoglobin, HCT; Hematocrit, MCV; Mean corpuscular volume, MCH; Mean corpuscular

hemoglobin, MCHC; Mean corpuscular hemoglobin concentration.
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Fig. 1. Microflora in small intestinal content of broilers in Ex-
periment 1 and 2.

1Exp. 1: Control; control diet, Antibiotics; avilamycine 6 ppm,
CS682-0.25; CS682 0.25%, CS682-0.50; CS682 0.50%, CS682-
0.75; CS682 0.75%, CS682-1.00; CS682 1.0 %

Exp. 2: Control, control diet, Antibiotics; avilamycine 6 ppm,
DCS682-0.05; DCS682 1 0.05% , DCS682-0.1; DCS682% 0.1%,
DCS682-0.2; DCS682" 0.2%

““Means with the different superscripts differ significantly (p<

0.05).
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