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8 ¢ . BRAde AN G| - ulX|= Bacillus. subtillus, Streptomyces galilacus 2
SphingobacteriaceaeZ T8 A28 EYFA(PEM, probiotic feed mixture)®] &3IE ZFAFSHIITH
ot (Ross 308) 240te]E 4709] A& Whro] 3597 AMSstth. A2l+= Alad 59 A
AE TFasHA] &2 tiEF(CON, control), YHMIA(CP3, commercial probiotics 0.3%), A8 &
o AdA 3(PFM3, A=8 5 LA 0.3%), Atag 59 BdAl SPEMS, Atag§ Het AdA
0.5%)2 FEsItE. AS5e CONT v|lwe o CP3, PFM3, PFM57F &=tal PFM3, PEM5E= CP39]
H|5l| =5} tHp<0. 05) Fd, 84, 919 74 9 IgG 452 CON H|wg wf PFM3, PFM5 ¥
CP3ol4 =715l PFM3, PFM5E CP3ofl Hd] =dth(p<0.05). A2 Lactobacillus w4+
PFM3, PFM5 ¥ CP3& st B2 A7} CONo| H|WA =k O v E coli, Salmonella, coliforms, &
S714 d5E @ASIATH(p0.05). PEM3 ¥ PEMS5SE AH o 7FeAe E43e2 CON ¥ CP3%t
Hlwet o  FIVSEAtHp0.05). BEXHOSR  Bacllus  subtillus,  Streptomyces  galilacus 2
Sphingobacteriaceacs ZRoh= Ata-& EMIWAl 0.3%7F Brde|o] gyt ga7] FE7Fdel 7

A 4 e UERdh
TAJo] : Bz A& Bol YA, Y, gG BE rlYE Hio] #8
Abstract : An experiment was conducted with 240 broiler chickens (ROSS 308) to evaluate the

influence of supplementation of a probiotic feed mixture (PEM) including Bacillus subtillus,
Streptomyces galilaeus, and Sphingobacteriaceae on growth performance and quality of chicken
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meats. Broiler chickens were randomly allocated to one of four treatment groups: 1) CON (no
PFM as control), 2) CP3 (0.3% commercial probiotics), 3) PFM3 (0.3% PFM), and 4) PEM5
(0.5% PFM 0.5). They were then reared for 35 days. Body weight was significantly increased in
CP3, PEM3, and PFM5 compared to that in CON (p<0.05). In addition, PFM3 and PFM5 had
higher body weights then CP3 (p<0.05). Weights of F-sac, thymus, and spleen and IgG levels were
significantly higher in CP3, PEM3, and PFMS5 than those in CON (p<0.05). In addition, they were
higher in PFM3 and PFMS5 than those in CP3 (p<0.05). Broiler chickens fed diet with PFMS3,
PFMS5, and CP3 also had higher numbers of Zacrobacillus in cecum than broiler chickens fed CON
diet (p<0.05). However, their numbers of E. coli, Salmonella, coliforms, and total aerobic bacteria
were significantly reduced (p<0.05). Water holding capacity of breast meat was significantly
improved in PFM3 and PFM5 compared to that in CON and CP3 (p<0.05). These results suggest
that dietary 0.3% probiotic feed mixture including Bacillus subtillus, Streptomyces galilaeus, and
Sphingobacteriaceae may improve growth performance and meat quality of broiler chickens.

Keywords . Brolier, Probiotic feed mixture, Growth performance, IgG, Cecum bacteria, Mear
quality
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Table 1. Formula and chemical composition of basal diets

Growing stage

Ingredients (%)

Starter (1~21 days)

Grower (22~35 days)

Yellow corn grain 52.00 50.00
Soybean oil meal 34.00 25.00
Corn gluten 4.70 5.70
Wheat bran - 10.00
Tallow 5.00 5.00
Lime stone power 1.25 1.25
Calcium phosphotate dibasic 1.70 1.70
Salt 0.25 0.25
DL-methionine (50%) 0.30 0.30
L-lysine HCI (78%) 0.30 0.30
Mineral mix." 0.34 0.34
Vitamin mix.” 0.16 0.16
Total 100 100
Chemical composition®

ME (kcal/kg) 3,100 3,150
C. protein (%) 22.00 20.00
Lysine (%) 1.32 1.15
Methionine (%) 0.52 0.50
Met+Cys (%) 0.78 0.73
Calcium (%) 1.00 0.90
Available P (%) 0.45 0.40

USupplement/kg of diet: Fe, 80 mg: Zn, 80 mg: Mn, 70 mg: Cu, 7 mg: I, 1.20 mg: Se, 0.30
mg: Co, 0.70 mg. ?Supplement/kg of diet: vitamin A(retinyl acetate), 10,500 IU: vitamin D3,
4,100 IU; vitamin E (DL-a —tocopheryl acetate), 45 mg; vitamin K3, 3.0 mg; thiamin, 2.5

mg; riboflavin, 5 mg; vitaminB 6, 5 mg; vitamin B 12, 0.02 mg; biotin, 0.18 mg;

niacin, 44

mg; pantothenic acid, 17 mg; folic acid, 1.5 mg.
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2,5, pH

SA % 37 ool B Tk Aistel
pH 4.03} 7.0 &Fdoz BHAIN [ Aol
B2E 58 pH meter (Crison 507, Crison,
Milan, Italy)E ol&aiA f2 A& Farrlel
217 HZsto] pHE S4sH3rHis].

2.6, H38

TA F 33X olHie] g THEAS E5St
B4 (WHC, water holding capacity)2 745t
Aot 7S 10 g2 70C T2 oA 307
B FATE T 4TCoA 48A17F B HystA
. 3,000 rpmeoflA 108 LAEee] Ql5)A
55 &4FE S0 B4 (FE-SF

£Agh/aR*10022 ALrsEATH19].

2,7. SAIXz
7ol EAEXAL SPSS/Windows 24 (statistical
package for the social science, SPSS Inc.,

Chicago, IL, USA)Z ol&stiltt. Zt AHz9
Bagkel Wit BERE HI|skeoh LYl
AHEAS Shelen |kl osAAWe=R
95% AlZezold  A=mol FAAA  FolF
(p<0.05)E HZsHrh.
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Table 2. Effect of a probiotic feed mixture on growth performance of broiler chickens for 35

days (g/head)

Groups”
CON CP3 PFM3 PFM5
Body weight, g 1,718+38.29%  1,834+43,88"  2,032+37.55°  2,087+38,01°
Feed intake, g 2,867+12.80°  3,015+23.01" 3,255+33.17° 3,215+26.77°
Feed conversion ratio 1.67+0.03° 1.64+0.02° 1.5840.03? 1.54+0.02°

PYCON  (control), CP3 (commercial probiotics 0.3%), PFM3 (probiotic feed mixture 0.3%),
PEMS5 (probiotic feed mixture 0.5%). ?Mean values*standard error. **p<0.05.
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Fig. 1. Changes in IgG concentration from

broiler chickens fed a probiotic feed
CON; control, CP3;
commercial probiotics 0.3%, PFM3;
probiotic feed mixture 0.3%, PFMS5;

mixture.

probiotic feed mixture 0.5%. Bars
present standard error of mean values.
+b<p<0.05.

PFM3¢} PEM5 Atol9] ztoli= At Ao A
Atmg B8 AT 279 WrEl B,
A, v AZESE AFot] Fo28 EH
Z [gG 58 =ol= Zo2 YEtH23, 24].
olgfgt dut= Ale§ EHYF AT AlREREH
AHAE gL &5 9 ol 8E&2 st F2
EN HIMz HS5S ASot "3 54
E 7RI 7RI Aer & -’F SITH25]. At
28 AdA= BEEde9 B, 4, viFe 7
AE Z7IN7|= Aoz 0}21131'4' [26, 27]. B2
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Table 3. Effect of a probiotic mixture on carcass rate, liver, F-sac, thymus and spleen in broiler

chickens for 35 days (g/100 g BW)

Groups

Items

CON CP3 PFM3 PFM5
Carcass rate, % 71.18+2.29? 71.55+4.18 71.80+3.14 71.38+4.02
Liver 2.19+0.80 2.25+0.31 2.23+0.55 2.55+0.34
F-sac 0.07+0.03" 0.11+0.02* 0.12+0.02* 0.11+£0.02°
Thymus 0.13+£0.02¢ 0.17+0.02° 0.21+0.03* 0.21+£0.02%
Spleen 0.12+£0.03° 0.16+0.02° 0.22+0.01* 0.21+£0.017

YCON  (control), CP3 (commercial probiotics 0.3%), PFM3 (probiotic feed mixture 0.3%),
PEMS5 (probiotic feed mixture 0.5%). ?Mean values+standard error. “*p<0.05.
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o7} At B4 CON ¥ CP39} H|W
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Table 4. Effect of a probiotic mixture on changes in cecal microorganism in broiler chickens for

35 days (logjocfu/g, cecum content)
Item Groups”
CON CP3 PFM3 PFM5

Lactobacillus 7.07+0.16°? 7.65+0.13" 7.97+0.22° 8.01+0.31°
E coli 4.52+0.28° 3.97+0.03" 3.71+0.02¢ 3.68+0.08°
Salmonella 4.80+0.17° 3.97+0.06" 3.55+£0.23¢ 3.57+0.06°
Coliforms 6.52+0.22° 6.114+0.27° 5.07£0.26° 5.07+0.27¢
Total aerobic bacteria 6.07+0.43* 5.12+0.38° 4.22+0.27° 4.12+0.22°

YCON (control), CP3 (commercial probiotics 0.3%), PFM3 (probiotic feed mixture 0.3%),
PEMS5 (probiotic feed mixture 0.5%). ?Mean values*standard error. **p<0.05.

Table 5. Effect of a probiotic mixture on pH, water holding capacity in breast meat from

broiler chickens for 35 days

Groups?
[tem
CON CP3 PFM3 PFM5
pH, Breast meat 6.07£0.17 6.04+0.15 6.15+£0.22 6.07+0.13
Water holding capacity 65.15+3.27°2  66.09+3.45 68.07+4.12° 67.79+3.77°

YCON ' (control), CP3 (commercial probiotics 0.3%), PFM3 (probiotic feed mixture 0.3%),
PFMS5 (probiotic feed mixture 0.5%). ?Mean values*standard error. **p<0.05.
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