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Effects of Supplementary Multiple Probiotics or Single Probiotics on the Performance, Intestinal
Microflora, Immune Response of Laying Hens and Broilers

Chan Ho Kim', Kyung Chun Woo', Geun-Bae Kim', Yong Ha Park’ and In Kee Paik"’

'Department of Animal Science and Technology, Chung-Ang University, Ansung 456-756, Korea
zDepartment of Applied Microbiology and Biotechnology, Yeung-Nam University, Gyengsan 712-749, Korea

ABSTRACT This study was conducted to investigate the effects of dietary supplementation of multiple probiotics on the
performance, small intestinal microflora and immune response in laying hens and broilers. In Exp.1, a total of 800, 82 wk
old Hy-line Brown" laying hens were assigned to one of the following five dietary treatment; Control, Antibiotics (avilamycin
6 ppm), Probiotics; PB-M (Micro—fenn@ 0.2%), PB-L (Lacto—sacc‘@ 0.1%), PB-Y (Y University probiotics 0.2%). Each
treatment was replicated eight times with 20 birds in each replicate and two birds were housed in each cage. Twenty birds
units were arranged according to completely randomized block design. Feeding trial lasted 6 wk under 16 h lighting regimen.
The Exp. 2, was conducted with a total of 1,000 broilers chicks (Ross®). They were divided into five treatments, same as those
of Exp. 1. Birds were fed starter (0~3 wk) and grower (4~5 wk) diets. Each treatment was replicated four times with 50
birds per pen comprising of deep litter. In Exp. 1, egg production parameters, such as hen-day and hen-house egg production,
egg weight, broken and soft shell egg production, feed intake and feed conversion were not significantly different among
treatments. However, strength and thickness of eggshell were significantly (P<0.05) different. Among the probiotics, PB-Y
showed the highest strength and thickness of eggshell. Eggshell color, egg yolk color and Haugh unit were not significantly
influenced. In Exp. 2, overall weight gain (0~5 wk) and mortality were not significantly different among treatments. However,
weight gain of birds from PB-Y treatment during starter (0~3 wk) was significantly lower than the birds from Control and
Antibiotic treatment. During the whole period (0~5 wk), birds from Antibiotics treatment had higher feed intake and Pro-
duction Index (PI) and lower feed conversion than birds from Control treatment. Probiotics treatments were not significantly
different from the Control on feed intake and feed conversion. In Exp.1, there were significant (P<0.05) differences in
leukocytes parameters, such as white blood cell (WBC), hetrophil (HE), lymphocytes (LY), monocyte (MO), eosinophil (EO)
and stress index (SI; HE/LY) in the blood of layers. Birds from Antibiotics and probiotics treatments tended to increase these
parameters. In Exp. 2, however, only SI was significantly (P<0.05) decreased in Antibiotics treatments. Concentration of serum
immunoglobulin (IgG) were higher (P<0.05) in PB-M and PB-Y treatments when compared with Control treatment in Exp.
1. The population of E. coli significantly (P<0.05) decreased in birds from Antibiotics, PB-L and PB-Y treatments when
compared with birds from Control treatment in Exp. 1. Metalbolizability of crude fat decreased significantly (P<0.05) in birds
from probiotic treatments in Exp. 2. It was concluded that the response of probiotics on the productivity of layers and broilers
were different. Probiotics increased strength and thickness of eggshell in layers, and decreased feed conversion and increased
PI in broilers. Leukocytes and IgG tended to increase by supplementation of antibiotics and probiotics in layers. Intestinal .
coli tended to decrease in layers. Digestibility of crude fat of diet decreased in probiotics treatments broilers. Parameters of
blood and microbial were more sensitive in layers than broilers.

(Key words : probiotics, antibiotics, layers, broilers, leukocytes, intestinal microflora)
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52 P35 58 EE 9Y

Y7t A) (Probiotics)= Parker(1974)l <&l A v AE o
Yol =5 Fe vAEIY SHEE FY=HIAck 1980
o SHRRE 715 IS NAAIE BHOZ Saccharo-
myces cerevisiae, Lactobacillus acidophilus, Bacillus subtilis 5-©)
F2 ATHI o] &5 o] YThFuller, 1989; Martin et al, 1995).
AAlE At YollA o] dH <l AES] #ES o F=H|
7193k PAEEA BSlEENE B o ke A
ke S8E 7L jlon, By b AR A= A
A1 11 Ao A Ave 58S 71X AL Atk Fuller, 1989).
g A EHo] 7HAAL = WA TEoly g BRI S
ZHA AL YA o, AdellA fo Alds 37 st A

oo B A S-S el Al o]&o] STHEE FA
oty ATAZA 7P B2 A7) JAWE Lactobacillus spp.
= lactase?} 22 A3} G445 A, A {3 vAE
= Z7MAZ1cKFuller, 1989). Chiang and Hsieh(1995)= Lac-
tobacillus, Bacillus, Enterococcus 5= 3 ATAE o7
FEo 82 FA/ FwolA SAF FdH AtE a7-E0] A
Aok B39t} Tortuero(1973)= Lactobacillus acidophilus
£ ufFete] SAlo Fo4d 23, B e vAdE
o fFelds ST FelidS AT TS
Fohal R sl 715 ARl Lactobacillus spp.2] S+
FHollA E. colis AA|5F3(Baba et al., 1991), Jin et al.(1998)
Lactobacillus spp.5 ¥]Fate] SAol g8k A3} 374 7|
ol Bt dokar Bustglovt, Al ikt Alse] A
TAE FoA a3t A JehdA] & olf= P

of AR Wl FAKel Aol, ke 9, Fol 4
=, 3745 zpolol] 7|13 Whatkins et al., 1983; {724 5,
2001). 7734 5(1999)2 Bacillus subtllls7} AFAA A <
s A1 AAE3 Als @78 ol a3 lvkar
Husieith 1733 59 ’\-‘471 ] A7 Mol 4
st 9lom, A8)y] ARllE L. acidophilus, 5= B. sub-
tilis, SFF-Ol= S. facium®] A2 3s}17] &97] wFol o5 11
A3t g ATAE o)83tH 1 895 SXAE = 3
tha 6}%11‘4(%40171 1989). HZoll= &Y A AR
e 04 7ss 7R 58S £33t ARA] st
AHE Sl 7]EH g Ue EF ATAY A7 oF
SHA| WP Ear Qo

E AFAAE 7150l A Bkt a3E Yele o
AAAES EFat AREAl L 35 dolR iz} AP
). Bacillus subtlis, Lactobacillus spp. Yeast®] &% A
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21 Micro-ferm®™(Byard Co., Ltd. Korea)@} Lactobacillus acido-
philus, Enterococcus faecium, Saccharomyces cerevisize 52
B3 ARl Lacto-sacc@:(Alltech Korea Co., Ltd)@} Lactoba-
cillus spp. &4 AAAS] Y &uo|A THE PB-YE A5
Agjate] Ao S0 AL B AR, A P E
3, 1gGell PRl Y& H7ksh7] fall vla AFd Alds

sk

LAY s % 4A

A1 104 82 7 9] AFghA|(Hy-Line Brown™) 80052
A 2 Aol A Y Z2TFE X8I F sHITFE A3
of Aeld 8uHE, WHE 1057, Alo| AT 2574 =85t ¢
SIEBEECTC

A1g 20K = 7t pri}f‘i AlRoss") S 718 1,000 &

A

Alated, 53] 4%bE, WHET 5054 (S,  F)S 20709
floor pen(7}2: 2.0 m, /‘ﬂi 24 myol] ¢Hd <1¢] wiA|sHATH

B Aol A= tZ7H(Control; negative contriol), A |7+
(Antibiotics; positive control), 24| (Probiotics; PB) PB-M*
0.2%, PB-L7 0.1%, PB-Y 0.2% A7V R( A 2=
avilamycin 3% | A< Avilamycine 0.02% HE avilamycin
6 ppm<, PB-M(Micro-firm” Byard Co., Ltd)Z 0.2%Z 3
7o, PB-L—_r'-(Lacco-saccO Alltech Korea Co., Ltd)x=
0.1%, PB-YT-= Yo gtoll Al Aakgh & A 02%E

Table 1. Composition of Lacto-sacc® ) Micro-ferm® and Probio-

ties Y
'Lacto-  “Micro- “Probio-
sacc”  ferm®  tics Y*
Lactobacillus acidophilus (cfu/g) 1x10
Enterococcus faecium (cfu/g) 1x10
Saccharomyces cerevisiae (cfu/g) 2x10°
Bacillus subtilis (cfu/g) 2.2x10°
Lactobacillus spp. (cfu/g) 6.7x10°
Yeast (cfu/g) 2.9x10°
Lactobacillus spp. (cfu/g) 1x107

'Lacto-sacc; Product of Alltech Korea Co., Ltd.
*Micro-ferm: Product of Byard Co., Ltd.
*Probiotics Y: Product of Y University.
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2. A& AR M= L AR ZiE|

A& 19] HET AFEE NRC(1994) Q73] F3lo] CP
18%, ME 2,800 kcal’kg] 2FHA| AL S A3l Fol813
oh 2T ARES] uERlel Pda FEFS Table 29F 2T
AFF AEL F 677 AAIBEA AL, AIE 71ZE 5 B3 A

= A AFSHA SR, AlAL el 2= 18~26 TE

Table 2. Composition of basal layer diet (Exp. 1)

A H, dirEl s HE (A g + £%= 16 hr)
£ AT

22%. ME 3,100 kea’kg 1 57 Z71(0~35)} CP 19%, ME
3,150 keal/kg?) A T71(4~55) AL8S AZ3ke] AML351Y
ok 2T AFE ] uielet PFA S Table 33 2tk

Table 3. Composition of basal broiler diets (Exp. 2)

Broiler starter Broiler grower

Composition Amount
Ingredient - % -
Corn, USA (No. 3) 55.39
Soybean meal (44%) 21.69
Corn gluten meal (61%) 2.52
Animal fat 2.50
Full-fat soy (ground) 5.00
Dicalcium-P 1.73
Limestone 9.82
Salt 0.25
Choline-Cl (50%) 0.05
Met, 99% 0.95
Premix' 0.10

Total 100.00%
Composition2
ME (kcal/kg) 2,800
Crude protein (%) 18.00
Crude fat (%) 4.70
Ca (%) 4.00
Available P (%) 0.40
Lys (%) 0.90
Met + Cys (%) 0.70

Composition (0~3 wks) (4~5 wks)
Ingredients %
Comn USA (No. 3) 51.92 54.67
Soy bean (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 P 1.86 1.59
Limestone (fine) 1.00 1.00
Salt 0.22 0.25
Choline-Cl (50%) 0.06 0.04
Met (99%) 0.11 0.11
Lys-HCl (78%) 0.14 0.11
Broiler—premixl 0.14 0.12
Ustinmix " > 0.10 0.10
Total 100.00 100.00
Composition3
ME (kcal/kg) 3,100 3,150
Crude protein (%) 22.00 19.00
Crude fat (%) 3.60 3.80
Ca (%) 1.00 0.92
Available P (%) 0.51 0.45
Lys (%) 1.20 1.02
Met+Cys (%) 0.87 0.75

'Contains per kg : vit A. 12,000,000IU; vit D, 2,500,000IU; vit
E, 20,000 IU; vit K3, 1,800 mg; vit B, , 2,000mg; vit B,, 6,000
mg; vit Bs, 3,000 mg; vit By, 2,000 mg; Ca-pantothenic acid,
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.

*Calculated composition.

'Contains per kg : vit A, 12,000,000 IU; vit Ds, 2,500,000 IU; vit
E, 20,000IU; vit K3, 1,800 mg; vit B, 2,000 mg; vit B,, 6,000
mg; vit B, 3,000 mg; vit B, 20,000 mg; Ca-pantothenic acid,
10,000 mg; folic acid, 1,000 mg; oxyzero, 6,000 mg niacin,
25,000 mg; biotin, 50 mg; 1, 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.
*Coccidiostat : CTC BIO Co., Ltd.

*Calculated composition.
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duction, Hen-house egg production), Hi 3, A - &
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S FS 5 Al 32 ¢ AES Texture Analyser(Stable
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St Fa g F8kle- Color Fan(eggshell: Samyang Co, Ko-
rea, egg yolk: Roche Co, Switzerland)S ©]-&-3] =A 3T
Haugh unit(HU)= F5(W; g 535 1H;, mm)E =73
3ted HU=100xlog {H—(1.7xW**" +7.57)} &2)(Eisen et al., 1962)
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407) ddste] £ it SEAIE S99 gl A}
o AFEIAIZ T A AE fFHsH oM, EDTA
7} A8 " 320 E P(vacutainer)ol] 5 mL2] Hol JHo] 3
5 WASIATE 24417E Qtoll @+ 41 7)(HEMACYTE; OSI,
Oxford Science. Inc)E ©]-88kd -+ Z4J(leukocytes X ery-
throcytes)S EA13}3131, 25,000xg. & 20 min YA 223 5
& = g3t 1gG 4 HW7HA WE Bk 8
U 1gGel F =+ Mancini et al.(1965)9] 28 7|2HH single
immuno-diffusion test(SID test)Hll 3} ELISA reader(Bio-
Rad #Model-680, Hercules, California)ollX] &%= 450 nm=
=739 tt. 1gG standard reference Zk-2 Chicken IgG(Koma Bio-
tech. Co. Ltd., ELISA Chicken IgG Core kit)= 1,000, 200, 100,
50, 25, 12.5, 6.25, 3.12 ng/mLZ Z}Z} 8|3l S48, #
A Almjtt Zbzte] 39 WA AS ARSSE ks AlLkslch

H

4) S 0jY=
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sheh Al 72 B Ad wjRol] 34 E AES 1 mLA
HEA1712L 8714 (Gaspak System, BBL Microbiology Sys-
tem, Becton Dickinson & Co., Cockeysville, MD, USA) T+
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AlFol A Aol B ES SAS®(1996) GLM(General Li-
near Model) ProcedureE- ©]-8-3}] £293}5 0™, Ftest A3}
Fo/d(P<0.05)0] = 75 A7t BTt 2Fo]E Duncan’s
multiple range test® 73743} tH(Steel and Torrie, 1980).

1. At 3 SH 9| ik

Al 19 4k A4 A= Table 500 290881tk A
2+2H-E-(hen-day egg production)¥} 2+=]5=(hen-house egg pro-
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Table 4. Media and culturing conditions of microorganism

Microorganism Selective media

Incubating condition Incubation time (h)

Lactobacilli MRS agarI

E. coli MacConkey agar2

Cl. perfiingens TSC agar3

Aerobic 48
Aerobic 24
Gaspak system 24

"Lactobacilli selective agar (DIFCO, USA).
’E. coli selective agar (DIFCO, USA).
3Tryptose sulfite cycloserine agar (Scharlau, EU).

Table 5. Performance of laying hens fed diets supplemented with antibiotics and probiotics diets (Exp. 1)

Treatment'
Parameter SEM
Control Antibiotics Probiotics-M Probiotics-L Probiotics-Y
Performance
Hen-day production (%) 64.05 64.77 64.68 63.58 65.92 2.635
Hen-house production (%) 63.88 64.76 64.57 63.33 65.64 2.647
Egg weight (g) 66.06 67.16 67.28 67.90 66.62 0.987
Broken & soft egg (%) 2.86 2.17 2.40 2.80 2.70 0.691
Feed intake (g/day) 103.9 109.6 113.9 108.4 112.1 4.74
Feed conversion (feed, g/100g egg mass) 2.46 2.61 2.62 2.51 2.56 0.109
Egg quality
Eggshell strength (kg/em®) 3.50™ 3.54™ 3.72° 335 3.50™ 1.061
Eggshell thickness (mm) 0.396" 0.398" 0.404 0.398™ 0.406" 0.305
Eggshell color 11.15 11.58 11.43 11.20 10.98 0.255
Egg yolk color 9.70 9.56 9.63 9.50 9.50 0.118
Haugh unit 69.60 72.91 69.77 72.08 7247 1.831

'Control: Control diet, Antibiotics: avilamycine 6 ppm, Probiotics-M: Micro-ferm” 0.2%, Probiotics-L: Lacto-sacc” 0.1%, Probiotics-Y: Y

University probiotics 0.2%.

*"Means with the different superscripts differ significantly (P<0.05).

of A H7HEo] hETREG ERhou, Fo4<l 2ol
€ o Alg 8 FEANME Fo A< Apol= YA &%
t}. Nahashson et al.(1993, 1994) Aw#] H7FA] Al& 443
S SV Z T Bl @, Tortuero and Fernandez(1995)
= A AR 88, 3 2 de) FA o] Qltkar
R, Lim(1992)2 &% wdE FoA Al 58S
A ZITkar Baskqich 2 Aldexe AT Ao
Al AelTte] Akt AAES t2T¢} Blarste] ol gk xo)
7} g, olg ek U9l B A w49 219 7% AL
59 Ui ko] dsste] Aelgtitel & Afol7} et

N

2] ke Ao g AL HT) Bird(1969)= 71% AR} U5
g djdll= FAA 7 a3 & JEhuA] gfevharl &4
th A1 29] 87 A A= Table 69 295t =
A A710~35) 5 F2Z<0 2ozt A=, B
A AgTEo] 2T FAYA Aol vlsh v BEkS
HAHP<0.05). A 717H0~55F) el Fe 22 xfol=
U] FEARE A 7Y 7P =%k A A A
58 U2 Aol Atk AlE AH S A H7HE
thzel Bl FoldhA WkanP<0.05), Als 7S % &
A A7V oAl vk, AdAl A7HE gz
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Table 6. Performance of broiler fed diets supplemented with antibiotics and probiotics on weight gain, feed intake, feed conversion

and mortality (Exp. 2)

Treatments'
Parameter Wks SEM
Control Anti-biotics Probiotics-M Probiotics-L Probiotics-Y
0~3 832.9" 840.3" 820.9" 810.7° 782.6° 12.26
Weight gain (ghbird) ~ 4~5 867.3 889.6 843.9 869.0 864.1 24.08
0~5 1,700.3 1,729.9 1,664.8 1,679.7 1,649.7 21.80
0~3 1,114.8 1,054.2 1,083.3 1,072.0 1,099.6 16.41
Feed intake (ghbird)  4~5 1,784.3 1,726.4 1,717.4 1,745.6 1,726.4 26.91
0~5 2,899.1° 2,780.6° 2,800.7° 2,817.6® 2,826.0° 30.41
0~3 1.34° 1.26" 133 132° 1.41° 0.024
Feed conversion 4~5 2.06 1.94 2.04 2.01 2.01 0.048
0~5 1.70° 1.61° 1.68° 1.68° 1.71° 0.016
0~3 1.00 1.00 1.00 1.50 1.50 0.791
Mortality (%) 4~5 351 0.51 0.00 0.53 0.00 1.185
0~5 451 1.51 1.00 2.53 1.50 1.423
Production index 270.7° 290.6° 281.1% 284.7%° 276.8" 3.92

'Control: Control diet, Antibiotics: avilamycine 6 ppm , Probiotics-M: Micro-ferm® 0.2%, Probiotics-L: Lacto-sacc™ 0.1%, Probiotics-

Y: Y University probiotics 0.2%.

*®Means with the different superscripts differ significantly (P<0.05).

Trol= frelst 2ko)7) §ldTk. Santoso et al.(1995)2 Ba-
cillus subtilisS S-A|9) Fo]3ld 424 FoF Aok AJdsk 4
I SAFS zpol7t gl ou Ak R 888 fFolsHA A d
thal B austek ArkAee A H7H7F et H
w3t frolahAl =okar, A 7_‘47]:%%% A= %
Sro} o AFS Hol 7tk 719059} 11545 (1988)7
Shin et al.(1990)2 SAoA &5 HHO oL} AYtA| FodAl
SAE Ats AHAFY STl AT = Aeg Kol o
Eo] AtRY FHE WA AR FEEAH & 57
Aol A A H7HME Als 878 AAERoll A
& A AT AN, BeAl o) H7F A #ost
2| gskth o= B AT RausdHeE tha zbol7t =) Jin
ot al(1998)0] W7} o] Wl 7o) TR} A7
o] Zfolol] ol gebd = SlaL, FFo Apo], 2EH X 8
?l, &34 a9l AAle &9 B g 5% 5ol wEbA

@b o vl Alsdnh
2. Azt FEWE 1)

FoAE A Pae] fI3 Aol7k U3

Ot WzpA 8 Haugh vint= A 27kl 9§k xfo]7t
Srel=n T PB-Y 77} 3.72 kgfem’ O 2 THETF 335
kg/em’ BT} Fo3HA| Eokow, &) 717l PB-MT 1
23l PB-L 77 tiz7o) vls) 2 AEe] Atk &
Z+ A% PB-YT-7} 0406 mmO-2 thZ7 0.396 mmEth F+
A FAK ™, PB-MT, PB-LT 18] YA A7HE
o] thZTrel| B3l T4 74&-S H ATk Nahashon et al.(1996)
2 AAAY H7PE G4 AV fFH R SUMsE B
B )\]ﬁlo] 7o AFE RAFIT Rovinson(1977)2

Al ER1E Cast PY FFE FXXA AHF R
Bold FAAS AT 5 JS Aol B
AR E AdAS] A7 Gz #4
Ao 2 AR A9 Gz = A
2l frefgk zpel7t ehA] 949k o 1, Haugh unit
FAA T} A A FEo] 2Tl vls] 2 BES
HAch
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% 1gG G2 Table 79l 2.9F3FTE Melvin(1984)]] 2J8hH
7ol A E F leukocytes} erythrocytes] 4 ¢l 1l
& (white blood cell; WBC) 12~30 K/ 1L, &% 7(hetrophil;
HE) 3~6 K/upL, "= (lymphocytes; LY) 7~15 K/ ¢L, ©&
&% (monocyte; MO) 0.2~2.0 K/ L, &4+ (eosinophil; EO)
0.0~1.0 K/ 2L, %7 (basophil; BA) 0.0~0.3 K/ 1L, AT
(red blood cell; RBC) 2.5~3.5 K/uL, 3l|EZZ¥](hemo-
globin; Hb) 7.0~13.0 M/ 1L, 37 &% (hematocrit; HCT)
22.0~ 35.0 g/dL, HT HE &-F(mean corpuscular volume;
MCV) 90~140 fL, %7+ 2&5 P4 4% mean corpuscular he-
moglobin; MCH) 25~37 pg, 3 &8+ 44 F%(mean cor-
puscular hemoglobin concentration; MCHC) 21~39 g/dLE}1L
sl aFaAl9] 7% leukocyte 9} TSI, 7] AFA] 5
7¥ehe Ao ® dexl WBCE Azt {93 2tolzt U
=0|(P<0.05) 34AS} A FH7FEo] AR M <t

A =2 S BAFIATE G54 SV Ao E dER
HE. 50 BYS S0 S15K LY, shd 28l
ZA AL Al S7FRE MO, 7148% oy W =yl utk
Al 57}=+= EO, Stress indicator (SI; HE/LY) 25E e

A Fol7k YAEEP<0.05), HAHOZ G L BA
HA7HEC] A W9 QoA w8 AEFES BAFAH SI
Ag7F H7FFEAA =4 U Al tigk afAe ko=
o 2o XY 77 =HE & 7]——?5} Ao 7 A8 ¥tk EO
o FE3IH ARG ¥HE-S Kol BAT A1t 9
gk 2ol WA stk Erythrocyteg‘r A e FEE,
Z RBC, Hb, HCT %=+ PCV, MCV, MCH 12|31 MCHC &

YRS RE AT 7o) Frelg Abol7h ) ehgiek 2
dAo] €4 IgG =& ATl 7o 2|7t A=
d](P<0.05), PB-MT-, PB-Y, PB-L7, SHAAIT- =02 7}
TE0] HETET & 2HE BAFAE Al 204 =

Table 7. The level of leukocytes, erythrocytes and IgG in blood of laying hens fed experimental diets (Exp.l)

Treatments’

Parameter SEM

Control Antibiotics Probiotics-M Probiotics-L Probiotics-Y
WBC (K/ L) 11.43¢ 20.41% 30.67° 26.93% 17.44" 4.643
HE (K/xL) 1.19° 4.46® 6.76" 6.06" 3.70™ 1.671
LY (K/¢L) 721° 13.85" 19.33" 16.90" 11.32% 2435
Leukocytes'  SI (HE/LY) 0.14° 0.28" 033 0.32" 0.24™ 0.062
MO (K/xL) 1.08° 2.71% 3.89° 3.38% 2.01% 0.675
EO (K/pL) 0.05° 047" 0.62° 0.50™ 0.33™ 0.189
BA (K/1L) 0.01 0.07 0.08 0.09 0.08 0.039
RBC (M/ L) 335 3.63 373 3.56 333 0.166
Hb (g/dL) 10.83 11.63 11.90 11.63 10.85 0.452
. HCT (%) 36.24 39.13 40.64 38.96 35.94 2.056
Erythrocytes MCV (fL) 107.8 107.8 108.9 109.4 107.7 1.95
MCH (pg) 3239 3227 31.87 3271 32.52 1.717
MCHC (g/dL) 30.16 29.97 29.24 2991 30.23 0.773
IgG (mg/mL serum) 507 565" 6.02° 570" 6.01° 0.225

1L/eukocy‘[es: WBC; white blood cell, HE; heterophil, LY; lymphocytes, SI; heterophil/ lymphocytes, MO; monocyte, EO; eosinophil, BA;

basophil.

2Erythrocytes: RBC; red blood cell, Hb; hemoglobin, HCT; hematocrit, MCV; mean corpuscular volume, MCH; mean corpuscular

hemoglobin, MCHC; mean corpuscular hemoglobin concentration.

*Control: Control diet, Antibiotics: avilamycine 6 ppm, Probiotics-M: Micro-ferm” 0.2%, Probiotics-L: Lacto-sacc” 0.1%, Probiotics-Y: Y

University probiotics 0.2%.

""*Means with the different superscripts differ significantly (P<0.05).
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Table 8. The level of leukocytes, erythrocytes and IgG in blood of broiler chickens fed experimental diets (Exp. 2)

Treatments’
Parameter SEM
Control Anti-biotics Probiotics-M Probiotics-L Probiotics-Y

WBC (K/¢L) 34.68 33.73 36.17 37.04 36.97 1.793

HE (K/xL) 13.42 12.43 13.75 14.25 14.09 0.740

LY (K/xL) 13.83 14.30 14.76 14.74 14.91 0.770

Leukocytes'  SI (HE/LY) 097 0.87° 0.93® 097 0.95% 0.033

MO (K/pL) 3.80 3.68 4.05 4.18 427 0.238

EO (K/1L) 248 231 2.53 2.67 2.55 0.177

BA (K/¢L) 1.15 1.00 1.09 1.20 1.15 0.093

RBC (M/¢L) 3.60 3.46 3.67 3.68 3.66 0.150

Hb (g/dL) 12.08 11.53 11.99 12.60 11.99 0.429

, HCT (%) 39.65 37.00 39.14 39.51 39.29 1.763
Erythrocytes

MCV (fL) 108.4 114.3 106.6 107.6 107.3 73.90

MCH (pg) 33.75 33.30 32.63 30.11 32.87 2.495

MCHC (g/dL) 31.18 31.13 30.63 31.97 30.69 0.802

IgG (mg/mL) 5.19 5.25 5.65 5.44 5.66 0.213

1L/eukocy‘[es: WBC; white blood cell, HE; heterophil, LY; lymphocytes SI; heterophil/lymphocytes, MO; monocyte, EO; eosinophil, BA;

basophil.

2Erythrocytse: RBC; red blood cell, Hb; hemoglobin, HCT; hematocrit, MCV; mean corpuscular volume, MCH; mean corpuscular

hemoglobin, MCHC; mean corpuscular hemoglobin concentration.

*Control: Control diet, Antibiotics: avilamycine 6 ppm , Probiotics-M: Micro-ferm” 0.2%, Probiotics-L: Lacto-sacc” 0.1%, Probiotics-Y:

Y University probiotics 0.2%.

**Means with the different superscripts differ significantly (P<0.05).
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Table 9. Microbial population in the small intestinal content of laying hens (Exp. 1)

Treatments' (cfu logi0/g)

Parameter SEM
Control Anti-biotics Probiotics-M Probiotics-L Probiotics- Y

Cl. perfringens 2.57 235 2.33 2.31 2.037

E. coli 5.94° 5.58% 5.83% 522° 5.42° 4818

Lactobacillus 7.93 8.06 8.42 8.30 7.040

'Control: Control diet, Antibiotics: avilamycine 6 ppm, Probiotics- M: Micro-ferm® 0.2%, Probiotics- L: Lacto-sacc” 0.1%, Probiotics-

Y: Y University probiotics 0.2%.

**Means with the different superscripts differ significantly (P<0.05).

Table 10. Microbial population in the small intestinal content of broiler chickens at 5wk of age (Exp.2)

Treatments' (cfu logo/g)

Parameter SEM
Control Anti-biotics Probiotics-M Probiotics-L Probiotics-Y

Cl. perfringens 2.35 2.09 1.89 2.21 1.872

E. coli 5.82 5.62 5.75 5.69 5.296

Lactobacillus 7.88 8.22 8.37 8.27 7.743

'Control: Control diet, Antibiotics: avilamycine 6 ppm, Probiotics-M: Micro-ferm” 0.2%, Probiotics-L: Lacto-sacc” 0.1%, Probiotics-Y: Y

University probiotics 0.2%.
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Table 11. The apparent metabolizability of nutrients of the experimental broiler diets (Exp. 2)

Treatments' (%)

Parameter SEM
Control Anti-biotics Probiotics-M Probiotics-L Probiotics-Y

DM 81.70 80.87 80.82 80.29 0.873
Crude protein 66.06 67.28 68.97 69.67 68.83 1.826
Crude fat 87.15° 85.33% 81.96% 78.66° 80.04° 1.167
Crude fiber 29.52 30.36 28.38 29.78 19.48 3.127
Ash 29.10 28.57 27.54 28.53 24.04 2.580
NFE 91.68 90.51 90.90 90.40 90.08 0.592

'Control: Control diet, Antibiotics: avilamycine 6 ppm, Probiotics-M: Micro-ferm” 0.2%, Probiotics-L: Lacto-sacc” 0.1%, Probiotics-Y: Y

University probiotics 0.2%.

""*Means with the different superscripts differ significantly (P<0.05).
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