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Effects of Supplementary Safmannan®(Beta—Glucan & MOS) and World-Labs®
(Multiple Probiotics) on the Performance, Nutrient Availability Small Intestinal Microflora
and Immune Response in Broiler Chicks

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

ABSTRACT In order to study the effects of supplementary Safmannan®(Beta-g1ucan & MOS complex) and World-Labs®
(multiple probiotics) on the performance, nutrient availability, small intestinal microflora and immune response in broiler chicks,
one thousand hatched broilers (Ross®) were assigned to 4 treatments: control(basal diet), BMD®, Safrannan® and World-Labs®.
There were no significant differences in the performance and in serum IgG, ND titre. However parameters of leukocytes and
erythrocytes were significantly different among treatments (p<0.05). Leukocytes and RBC of World-Labs® and Safimannan® were
mostly lower than BMD® and control whereby MCH and MCHC of World-Labs® and Safmannan® were higher than other
treatments. The cfu of intestinal microflora had no significant differences among treatments. The BMD® treatment was higher than
others in amino acid and crude fat availability and World-Labs® was higher than others in crude fiber availability. It was concluded
that supplements used in the present experiment did not significantly affect the production parameters. However, significant impact
on blood parameters, especially on leucocytes, may need further investigation.

(Key words: Beta-glucan, MOS, probiotics, BMD®, Safmannan®, World—Labs®, broilers)
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A e e nlgEe] ¥R Y, fARY Aol £4  th B2 Wole] 4098 20708] A} Aol Ae|(7hE: 355 em,
ol 9, Fo 4, 984 Aol ol 71AATtn sk
FA N Bacillus subtilis AAE 1%% d7keh AAHY Table 1. Formula and composition of basal diet
o Y AUA AR 878, A4 o] &0l AAHAR . .
Broiler starter Broiler grower
H7}z vtz &3 cholesterol 3‘%‘—% ) 3191 2 (Santoso, (0~3wK) (4-5wK)
1995), Mohan £(1996)2- &3t AA|Q1 Bifidobacterium, L. ”
0
acidophilus, L. casei 9} Aspergillus oryzaeZ 57| Fo3pd
| A 51.92 54.67
AR A2 24P ZrhaThe Rnasis. Com(USA)
B A3 oA Beta-glucan® MOS 23kl Safmannan® Soybean meal(local) 28.10 23.00
3} Lactobacillus casei, Bacillus subtilis, Saccharomyces cerevi- Wheat 5.00 10.00
siae, Aspergillus oryzae, Streptomyces griseuss-2] B3+ Ay Corn gluten 63% 3.84 2.01
ol World-Labs®E &t44) BMD® (Bacitracin Methyl Disali- Fish meal(local) 400 150
lat v w3l7] YFeiA AR Ho A AALAL, o
cilate) o} H]msl7] A Abgol 7t Al A1 A 3 Animal fat 350 150
o ol8g 24 0 NAE B3 2 W A vlAE 2
39 AEdart DCP 1.86 1.59
Limestone(fine) 1.00 1.00
Salt 0.22 0.25
= Ol Hibed
ME X 2 Choline 50% 0.06 0.04
ioni 9 . 11
1. A3 Al Methionine 99% 0.11 0
NRC A}k EH(1998)0l] S=5}ad CP 22%, ME 3,100 kealkg Lysine 78% 0.14 0.11
Ql SA A7] A2} CP 19%, ME 3,150 kealkg?l S-A] 2] D-Broiler-premix’ 0.14 0.12
ALEE Azdle] tlEPR AMEStEtiTable 1) He] Tl Ustinmix’ 0.10 0.10
21713 51 J8 e 3
71 A 9] wfgv ot 2EE % Table 29} 2tt. Calculated composition
: 1 150
o AlEl A 3 Al ME(kcal/kg) 3,100 3,15
AlET= gz, BMD® premix(Bacitracin Methylene Di- Crude protein(%) 22.00 19.00
salicylate 2.5%) 0.1% =], Safmannan® 0.1% X&) 7- —12] Crude fat(%) 6.30 6.70
3 World-Labs® 0.1% #2] 7 5 43272 Ttk ALF Al Crude fiber(%) 3.50 3.40
5.2 olF ®= }. = 2
22 #Asted 2 FEet SARoss™F) 1L000F(H - 7 2 Crude ash(®%) 5.80 530
50078 A 4xg] 5utE vk o o). = 27 50
F)E Blstel 4xel T Ca(%) 1.00 0.92
T2 Z floor pen(7}=: 2.0 m, A|Z: 2.4 m)ol] LA Yg2] w3
shck Al AR e 3597 ANstgon Ag A1 g AP0 031 08
23} A1 E 28 AAAZ D 24A17 AT Lysine(%) 1.20 1.02
Met + Cys(%) 0.87 0.75
BA, AR ML MR 27F. 0 A% - . .
e A 7](0 33, 7](4 57y U Contains per kg : vit A, 12,000,000 IU; vit Ds;, 2,500,000 IU;
A%k . g& A T ) N vit E, 20,000 TU; vit K3, 1,800 mg; vit By, 2,000 mg; vit By, 6,000
of AER SYston AR 27&E (AhR AT/ mg; vit Bg, 3,000 mg; vit By, 20,000 ¢ g; Ca-pantothenic acid,
FAH R AESTh A AFe (B AT 48/ 10,000 mg; Folic acid, 1,000 mg; Oxyzero, 6,000 mg Niacin,
31U x Al 2 T8) % 10002 A Ar&stdnk 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.
4. A AlYH A i ol2e &M ? Premix of salinomycin(0.6%); product of CTC Bio Co., Ltd.
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Table 2, Chemical composition of Safmannan® and World-Labs®

Safmannan® World-Labs®

Moisture(%) 348 7.48
Crude protein(%) 12.52 0.28
Crude fat(%) 1.36 0.83
Crude fiber(%) 1.10 0.52
Crude ash(%) 4.95 88.76
Calcium(%o) 0.20 1.05
Phosphorus(%) 0.87 0.08
Beta-glucan(%) 0.03

MOS(%) 0.03

Lactobacillus casei(CFU/Kg) 1x10"
Bacillus subtilis(CFU/kg) 1x10°
Saccharomyces cerevisiae(CFU/kg) 1x10°
Aspergillus oryzae(CFU/kg) 1x10°
Streptomyces griseus(CFU/kg) 1x10°

Safmannan® and World-Labs® are products of CTC Bio Co. Ltd.,

Korea.

Table 3. Media and culturing conditions of microorganisms

- . ) . Incubating Incubation

Microorganism  Selective media . .
condition time(hours)

Lactobacilli MRS agar' Aerobic 48

E. coli MacConkey agar® Aerobic 24

Cl. perfringens TSC agar3 GasPak® System 24

' Lactobacilli selective agar(DIFCO, USA).
% Escherichia coli selective agar(DIFCO, USA).
* Tryptose Sulfite Cycloserine agar(Scharlau, EU).
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MOS B3 227, g4 2e] 7, MOS A2 F 408 =4 ND &A|2] 7% Lactobacillus cultures®] 2] 1¢] 84717}
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Table 4. Weight gain, feed intake, feed conversion efficiency, mortality and production index of broiler chickens fed experimental diets

for 5 weeks
Treatments’
Parameter wks - SEM
' C BMD® Safmannan®  World-Labs®
0~3 848.1 - 856.2 8334 830.7 10.53
Weight gain(g/ bird) 4-5 1101.7 1095.7 1113.2 1120.0 13.60
0~5 1949.8 1951.9 1946.6 1950.7 12.77
0-3 1287.6 1297.7 1285.8 1277.8 12.36
Feed intake(g/ bird) 4~5 1998.2 1970.7 1976.5 1995.0 23.67
0~5 3285.9 3268.4 3262.3 3272.8 © 2550
0-3 1.51 1.52 1.54 1.54 0.01
Feed conversion 4~5 1.81 1.80 1.78 1.78 0.02
0~5 1.69 1.67 1.68 1.68 0.01
03 1.32 1.48 0.74 0.74 0.65
Mortality( %) 4~5 1.48 0.74 0.74 0.74 , 0.60
0~5 1.85 111 1.11 1.48 0.63
Production index 0~5 3235 330.2 3274 326.8

'C: control diet, BMD®: ¢ + BMD® premix 0.1%, Safmannan®: C + Safmannan® 0. 1%, World- Labs®: C + World-Labs® 0.1%.
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Table 5. IgG concentration and ND titre of blood from broiler chickens fed experimental diets

Treatments1
Parameter SEM
c-1 C BMD® Safmannan® World-Labs®
IgG( #g/mL serum) 229.1 214.9 207.1 237.0 285.7 31.82
ND Titer 122 2093 1722 1492° 1468 307.8

' C-1: negative control (no ND vaccine), C: control diet, BMD®: C + BMD® premix 0.1%, Safmannan® C + Safmannan® 0.1%,

World-Labs®: C + World-Labs® 0.1%.

** Mean with the different superscripts differ significantly(p<0.05).

Table 6. Leukocytes and erythrocytes profile of chickens fed experimental diets

. Treatments’
Parameter SEM
C-1 C BMD® Safmannan® World-Labs®
WBC(K/uL) 33.31° 31.10° 3217 22.40° 17.71° 1.76
NE(K/uL) 12.74° 12.67° 13.14° 8.95° . 7.20° 0.77
LY(K/uL) 13.15° 1n.11° 11.67° 8.16° 6.49° 0.65
Leukocytes  SI(NE/LY) 097 1.14° 1.14* 1.10® 1.13° 0.05
MO(K/L) 478 423° 436" 3.16° 2.53° 0.26
EO(K/uL) 1.98° 222 2.18° 1.52° 110 0.15
BA(K/uL) 0.68™ 0.88° 0.82* 0.61% 0.40° 0.08
RBC(M/IL) 341° 3.05% 3.06® 2.72% 2.53° 0.12
HB(g/dL) 12.16 12.51 12.63 12.85 13.03 0.53
HCT(%) 41.20° 37.33" 37.03% 32.89™ 3L.11° 1.49
Erythrocytes
MCV({L) 120.82 122.25 121.10 121.40 123.18 1.14
MCH(pg) 36.04° 4125° 41.61° 47.11° 51.94° 1.78
MCHC(g/dL) 2991° 33.79% 3439 39.09° 42.16° 1.44

! C-1: negative control (no ND vaccine), C: control diet, BMD®: C + BMD® premix 0.1%, Safmannan® C + Safmannan® 0.1%,

World-Labs®: C + World-Labs® 0.1%.

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

Mean corpuscular hemoglobin concentration.

"¢ Means with the different superscripts within a row differ significantly(p<0.05).
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Table 7. Microbial population in the lower small intestinal content of broiler chickens at 5 weeks of age

Treatments(CFU logl0/kg)’

Parameter SEM
C-1 C BMD® Safmannan®.  World-Labs®
Lactobacilli 8.73 8.78 8.32 8.30 0.201
Cl. perfringens 030 - 0.37 0.56 0.23 0.00 0.186
E. coli 4.40 522 4.18 3.96 5.26 0.650

oS negative control (no ND vaccine), C: control diet, BMD®: C + BMD® premix 0.1%, Safmannan® C + Safmannan® 0.1%,

World-Labs®: C + World-Labs® 0.1%.
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World-Labs® 212] 7 5 4x2] 72 F9tt. A3e] 27s &
el B Ao oM Aol WE /e Aol
Ueh ergkont, 1 Sekel] walnl Ma AR Se] Avel
FAFE A TS e &, A2 S A BMD® A2
7V =3 the o 2 Safmannan® x}2] 79 World-Labs® ]

Table 8. Nutrients availability of the experimental diets

Treatments'
Item @ Saf  World- SEM
C BMD ® ®
mannan- Labs
%
DM 76.57 77.12 76.40-  76.58 0.68

Crude protein  61.68 6394  62.17 5993 1.66

Crude fat 92.54° 9375  90.39° 89.52°  0.86
Crude fiber 072° 570 617" 989" 217
Ash 2464 2730 2663 2281 1.81
NFE 8583 8554 8582 8593 042
Amino Acids

Aspartic acid 82.81 84.20 82.70 82.71 0.80
Threonine 88.18 88.59 87.84 8752 0.77
Serine 82.72 84.28 83.27 83.27 0.90
Glutamic acid  88.72 89.94 88.49 88.76 0.51

Glycine 58.58"  57.76° 5810 42.00°  3.50
Alanine 79.94°  82.51°  78.60° 80.02° 0.83
Valine 8203 8338 8072 8063 093
Isoleucine 83.58® 8534° 897" 828" 076
Leucine 8659 8812 8616 8651  0.73

Phenylalanine ~ 86.30 87.62 86.07 85.92 0.77

Lysine 86.18 8769 8652 8598  0.75
Histidine 8798 8920 8779 8778 075
Arginine 91.05 9137 9137 9046  0.76
Cystine 7791 7972 7763 7471 1581
Methionine 89.61° 90.82° 8891° 88.19°  0.685

Total means  83.48 84.50 83.14 81.82 2.34

' C: control diet, BMD: C+BMD® premix 0.1%, Safmannan: C
+ Safmannan® 0.1%, World-Labs: C + World-Labs® 0.1%.

** Means with the different superscripts within a row differ sig-
nificantly(p<0.05).
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