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o OE. %360 21 Hi® AA WA, BEHLS A 5 ANMACBRAL BB 6 N EE BANELE 12 A3, K5 R
A3 R FEREAR IR O BR AL L JERIRRR 0. 3 %6 RS , SEARIARIRE 0. 1 90, 5 2E A AT 57 L SEAE AR R+ 0. 3 06 SR LM +
0. 1 Y04k B 2EFAF 1 L JE Rl AR A 150 me/ke &R AR R 15%) . SR 520 0 ARG 50 28 f0 4T 1 L AT 3
BE 1 b 10 IS W v 0 LR AT TR A AR PSR D R AT A T IR S F RN, HENE AR
JIAT LS 4 b 98 PR A i 3 G AR AR ER B X B AR LG, TR X DR P R SR R S R S R NH, I HL S iR
43 A BEAR 38. 38 %6 (P<C0. 05) F 24. 35 % (P<C0. 05) , 4 ZE M -+ A 5 25 76 4F T 9 oS Jn 4l & B¢ 2& b NH, #1 H,S 19
R 23 B BEAR 62. 14 % (P<C0. 05) Fl 28. 49 % (P<C0. 05) A B 2F fFF 1 38 4 55 R 19 B inxd & B NH, Al H, S
F R T T8 8 3 S 0 (P>>0. 05) 5 AL ZEMIE Al BT 2 FLAT G 0 3 SE 0 i 0 2 ST T 0 S, Y S XKL R 43 1 )
FHR o B4R T 18. 94 % (P<<0. 05) ,17. 36 % (P<C0. 05) Fl 23. 66 % (P<C0. 05) , 45 f F) R 2 B4 & T 20. 78 % (P
<C0.05),14. 63 % (P<C0. 05) Fl 21. 31 % (P<C0. 05) . B FI FH R 73 B4 = T 6. 60% (P>>0. 05) ,12. 32% (P<C0. 05)
HI 14, 67 % (P<<0. 05) , A A 2 1 A # (P>0. 05) .
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Effects of Fructo-oligosaccharide and Bacillus subtilis on Intestinal Microflora, Fecal

Emission of Ammonia and Sulfureted Hydrogen and Nutrient Availability in Broilers
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Abstract: A total of 360 newly-hatched AA broilers were randomly allotted into five dietary treat-
ments with 6 replications of 12 broilers. The five experimential diets were consisted of corn-soy-
bean meal basal diet without antibiotics as control treatment and the other four ones which sup-
plemented the basal diet with 0. 3% FOS, 0. 1% Bacillus subtilis, 0.3% FOS -+ 0.1% Bacillus
subtilis, and 22. 5 mg/kg Aureomycin, respectively. The result indicated that dietary supplemen-
tation with FOS or Bacillus alone had selective effects on increasing caecal population of Lactoba-
cillus and decreasing population of E. Coli and Salmonella. However, supplemental Aureomycin

had non-selective effects on caecal microflora which inhibited all bacteria. Moreover, the combi-
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nation of FOS and Bacillus had much better improvement on caecal micro-ecosystem for broiler

cockerels. Fecal emission of ammonia and sulfureted hydrogen decreased by 38.38% (P<C0.05)
and 24. 35% (P<C0.05) resulted from addition of FOS and by 62.14% (P<C0.05) and 28.49%

(P<C0.05) for combination of supplemental FOS and Bacillus, whereas no effect was significant

(P>>0.05) due to dietary supplementation with Bacillus or Aureomycin. Availability of crude
ash increased by 18.94% (P<C0.05), 17.36% (P<C0.05) and 23.66% (P<Z0.05), calcium by
20.78% (P<0.05), 14.63% (P<<0.05) and 21. 31% (P<C0.05), and Phosphorus by 6. 60% (P
=>0.05), 12.32% (P<C0.05) and 14.67% (P<C0.05), respectively, resulted from dietary sup-
plementation with FOS, Bacillus and combination of FOS and Bacillus.

Key words: Fructo-oligosaccharide; Bacillus subtilis; intestinal microflora; nutrient availability;

ammonia; sulfureted hydrogen
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Table 1 Composition and nutrient levels of experimental diets

for broilers %

JEBL Ingredients

0—3 week 3—6 week

Tk Corn 51. 90 58. 06
T H Soybean meal 39. 00 33.23
¥l Plant oil 3. 67 3. 82
8 Limestone 0. 96 1. 04
R & 55 Dicalcium phosphate 1.78 1. 28
&L Salt 0. 30 0. 30
AR LR L Lys-HCI 0.02 0. 06
ERM Met 0.17 0. 06
AHEK Chloride choline 0. 20 0.15
i £ Celite 1. 00 1. 00
TR B Premix 1. 00 1. 00
&1t Total 100. 00 100. 00
B F27KF Nutrient levels

R eE ME/(M]/kg) 12.55 13.15
HER CP 21. 50 19. 20
45 Ca 1. 00 0. 90
B Total P 0.75 0. 62
AR Lys 1. 10 1.00
EAM Met 0. 50 0.38

DA B 5 Sl SO A, H A 48 A AR (4 R A
JE — v AR R AR BB SR ) (2000 ARAETT IO T HE

2) TR ) kg M BHRAL . 4E4 5 A 5500 U AR
D, 650 TU; 44k 2 E 35 mg; 4L % K, 2.5 mg; £ 7.5
mg;Z MR 18. 6 mg; JE T 45.0 mg; WK 0. 25 mg; 4t 4E
# By, 100pg; 4 180 mg; 8k 240 mg; #F 120 mg; Hi 25 mg; Ml
0.3 mg;fli 0.5 mg

1) The values of crude protein, calcium and total phosphorus
were analyzed and other else were calculated according to
China Feed Database (Revised edition, 2000)

2) Supplied the following per kilogram of diet: VA 5500 1U;
VD, 650 IU; VE 35 mg; VK; 2.5 mg; riboflavin 7.5 mg;
D-pantothenic acid 18.6 mg; niacin 44.0 mg; biotin 0. 25
mg; VB, 100 pg; Mn (as manganous sulfate) 180 mg; Fe
(as ferrous sulfate) 240 mg; Zn (as zinc oxide) 120 mg; Cu
(as copper sulfate) 25 mg; 1 (as calcium iodate) 0.3 mg and

Se (as sodium selenite) 0. 5mg
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Table 2 Effects of FOS and Bacillus on cecal microflora counts for broilers 1gCFU/g
3 Xt B 41 FE S AT E A S SENE -+ 2R AT T 4 SHEH
Treatment Control FOS Bacillus FOS+ Bacillus Aureomycin
3 J& W 3 week
BT A E Total acrobe 8.9140.27°  8.794-0.38"%  8.6740.34" 8.4940. 21" 7.954-0. 18°
KB E. Coli 8.6440.39°  8.53£0.17*°  8.16=0. 36" 8.2140. 27" 7.5240. 26°
YWITIRE Salmonella 6.9540.47°  6.03+0.35"  6.1940. 26" 5. 4640. 32° E o
FLBR AT Lactobacillus 7.30£0.34°  8.1840.38"  8.03+0.29" 8.4540.19° 6.75+0. 48¢
6 J& % 6 week
BT Total aerobe 8.7940.25"°  8.21+0.18"  8.3540.28" 7.86+0. 33¢ 8.2940. 27"
KAHF W E. Coli 8.4340.28  7.65+0.19>  7.78+0. 35" 7.5940. 37" 7.6240.31"
WITIKRE Salmonella 6.8940.31°  5.92+0.23>  6.14+0.27" 5.5840.19° 5.87+0.21"
FLERFT B Lactobacillus 8.1240.28°  8.89+0.25"  8.7640.33" 9. 3740. 26 7.93+0. 38°

R AT B0 R 7 B AN [ 3 R0 22 57 i 3 (P<C0. 05) , AR AR 8l 5 B AH [F] 30 28 55 A .3 (P>0.05) . T K[

Means in the same row with different superscripts are significantly different (P<C0. 05). The same as below

A5 2R SR B 0F A X T T R M T T R R S
(0 3 £ PR A 3 ) e AT O AN B 8 T 7 1R X8 2R R

JE WA R Bk, T e T AR A X e R AR
B a8 W — 2 R E, X 5 Houdijk
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i 2% 3 AT, PR R R i SRS 1 R L i K T
F&h NH, Al H, S MUk i 53 S FEAIR 38. 38 %6 (P<<
0. 05) Fl 24. 35% (P<C0.05), 5 Canh % I 38 1Y
BEAR — 30X TR R B TR SO Tl A 2
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Table 3 Effects of FOS and Bacillus on fecal emission of ammonia and sulfureted hydrogen in broilers mg/L
ik 3 4 % R S5 AL ST R 4L SN+ R T 4 SEHEU
Treatment Control FOS Bacillus FOS+ Bacillus Aureomycin
NH; 57.26+5. 34¢ 35.2846. 79" 55.67+14. 93¢ 21.68+7.66" 51.82+21.97°¢
H:S 34.7543. 98" 26.69+2. 73" 34.21412. 64° 24.85+6.56" 32.87+8.83"

S TEBE A B2 S0 AT TR AU i kB 2
NH; 1 H, S B#lA it 43 0 BEAIK 62. 14 %6 (P<<0. 05)
1 28. 49 % (P<0. 05) , 11 H. 5 S -+ Kb 55 25 0 4T 1
WAL NH, 8Ok i 38T (P<<0. 05) H 5
PR INAL 0 2z H,S Wk B ER AR EH P
=0.05), ESRA IR 50 A B A0 R B Y S i nT i R
PR M 3N A Y W i FLR AT B S A 25 BRI B
B EARNRE A AR K BEXS 26 NH, 1 H, S (8L
KL XT] RE R AR IR R 25 R BT R,

AR F W, FLR AT B R RO AT B OF R o i
RALE W 7 2B 0 L AR & M R D 2 T RIS 1B
FIZERR pH., DI sk 2 B 38 A2 R b NH, L H, S, 1
W R B 28 A5 BRI 7 i, Ok SCAET A L 3L
P T VAT 18 98 0 PT RIS A T2 v NHL, R HL S I U
i, PR AR A R E AT B A U LR AT B A
XUSE AT B X B3 Bl ) B2 S SR B RN B AR 25 v N H
M H,S R mARA L EE, FAh, RIS & B,

SRS FIORG B ZE S0 R T Y B A VS Nl & 3 o
NH,; 1 H,S M HUL &t i — D FEAL, X W filR & R
TEBE AN 25 A8 B ALY A A T RS A oA Rk
TEARERE FEEMIEM.
2.3 REBUHEFANENABERZMNAER
sEA

25 b FRLZH RS AR R 2 B L R P 5 L 3R
A4, PR RDR R 0 SR SEHE R R ZE AT B RS
MR ZE AT TR L4 B R A B S L AR R T R i
HA AR PR 2 7] 22 3 R B3 (P>>0. 05) , 5 & P 4
VFZ A B, 33X S B A 2T B T 4
B, R nE B R A E N, SR
AT T b T i A R LB A T AR R A (8 R T T
PRI 3 ik e, TR SRS A T T S B
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Table 4 Effects of FOS and Bacillus on availability of crude protein, crude ash, calcium and phosphorus for broilers %

WGE ] Xif BE 21 ST ZEHAT R A SRR+ 2R AT R 4l SHERA
Treatment Control FOS Bacillus FOS+ Bacillus Aureomycin
MEH CP 61.95+6.17 63.86+5. 14 62.98+5.76 64.73+3.87 64.19+4. 36
MK 45 ASH 34.79+3. 48" 41.38+3. 76 40. 83+2. 62" 43.0242. 47 42.184+3. 49"
5 Ca 38. 06+£2. 83° 45.9743. 18" 43.6342.91 46.17+3. 16" 46,2342, 77
WP 33.18+2.71° 35.37+£2.98" 37.2743.16" 38.0342. 93 36.58+2. 68"
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