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SCIONYSE . —RKAARMEEArbor Acresl3 (41.6+59)

3LI8§4932H: Control group (CON) , C. butyricum group(CB)
% , microencapsulated L. plantarum group (MLP), C.
butyricum and microencapsulated L. plantarum group (MIX)
, antibiotics group (ANT) , , BATMNEE, BI1MEE4R[8

FRPERTIE]: 42K
FIEEE: $—F32-35°C, E_REGHEE25°C,
IBE: BHER, AEEtXRIOE TR IEEER.
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Table 1. Ingredients and nutrient composition of the basal diet (g/kg diet as fed basis).

Composition
| gredient Starter (days 1-21) Finisher (days 22-42)
Corn 557.50 571.10
Soybean meal 367.50 350.00
Soybean oil 29.60 41.70
Dicalcium phosphate 18.60 14.20
limestone 12.50 14.00
Salt 3.00 3.00
Choline chloride (50%) 2.60 2.00
Minerals premix® 2.00 2.00
Vitamin premix” 0.20 0.20
L-Methionine 287 0.10
L-Lysine HCI 3.09 1.20
L-Threonine 0.54 0.50
Total 1000 1000
Calculated chemical composition (g/kg diet as fed basis)
ME (MJ/kq) 12.14 12.92
Crude protein 2210 20.700
Calcium 1.09 1.01
Total Phosphorus 0.65 0.65
Lysine 1.20 1.1

Methionine 0.55 0.39
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Table 2. Effects of C. butyricum and microencapsulated L. plantarum on growth performance in broiler.

ltems CON CB MLP MIX ANT P-value
Days 1-21

ADFI (g/d) 4504 +0.71 4569+ 044 4451 +097 4538 +066 4481 +0.70 0.392
ADG (g/d) 33.5+057 33.61 032 33.11+083 3408+063 34.59 +0.75 0.557
Feed conversion ratio (g/g) 1.37+0.03b 1.36 +=0.01b 1.37+001b 1.36+0.01b | 130+ 0.02a | 0.027
Days 22-42

ADF (g/d) 12281 +157 12534 +3.51 125.14+348 1329+705 12382+3.06 0.436
ADG (g/d) 69.09 +1.91 71.24 + 262 70.73+094 7206+452 70.16 + 1.63 0.904
FCR {(g/q) 1.82 + 0.04 1.76 = 0.04 1.75+0.04 1.8+0.01 1.75 +0.02 0.25

Notes: Means within a row with different letters differ significantly (P < .05). CON = a basal diet; CB = a basal diet + C. butyr-
icum; MLP = a basal diet + microencapsulated L. plantarum; MIX = a basal diet + C. butyricum + microencapsulated L. plan-
tarum. ANT = a basal diet + Aureomycin.

BRIESE21K, ANTERIFCR{IETFEMBE (P <0.05) . B IEHR
BMRBEKMENESR (P> 0.05) ,
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Table 3. Effects of C. butyricum and microencapsulated L plantarum on inmunoglobulins in broilers.

ltems CON CB MLP MIX ANT P-values
21d

IgA (pg/mil) 5011+ 2.06 55.69+ 192 5320+ 1.76 5340+ 185 5265+ 238 0.555
IgM (mg/ml) 1.75+0.16a Lliﬂ_i_ﬂ.ﬂﬁbj 1.79+0.07a 211 +0.19ab 2.03 +0.29ab 0.039
IgG (mg/mil) 1.00+0.16 1.10+0.29 128+0.10 1.07 +0.13 1.01 £0.11 0.664
42d

IgA (pg/ml) 68.38 + 2.31 6949+ 294 68.65 + 1.55 69.22 +1.50 6755+ 334 0.981
IgM (mg/ml) 1.71 +0.62 245+1.17 1.86+0.17 210 +043 235+ 062 0.868
IgG (mg/mil) 1.09+0.20 127 +033 125+0.29 1.30 £ 0.58 1.07 +£0.27 0.979

MNotes: Means within a row with different letters differ significantly (P < .05). CON = a basal diet; CB = a basal diet + C. butyr-

icum; MLP = a basal diet + microencapsulated L. plantarum; MIX = a basal diet + C. butyricum + microencapsulated L. plan-
tarum. ANT = a basal diet + Aureomycin.

CBHEZFHE21KAIIgM/KFEZFCONA (P <0.05) .




Table 4. Effect of C. butyricum and microencapsulated L. plantarum on jejunum morphology in broilers.

Age
ltems (days) CON CB MLP WX ANT P-values
Villus height 21 0.81+0.03 0.93 + 0.06 0.89 +0.05 0.90 +£0.10 0.85 + 0.07 0.588
(mm) 42 1.09+0.11 1.L18+0.10 1.26 +0.06 1.12 £ 0.06 121012 0.695
Crypt depth 21 98.90 + 2.92 |—89—1-0d‘—4§3—| 4 95.80 +7.39 92.20 +£9.24 85.10+3.80 0.567
(pm) 42 183.87 £ 14.25b 136.88 + 19.78a 163.65 + 10.53ab 144.33 £ 6.76ab 12475+ 11.62a 0.047
Villus height/crypt depth 21 791+ 045 8.25 + (.59 7.46 +0.31 8.09 £ 0.65 8.91+036 0323
42 6.19 + 0.48a | 9.16 + 0.48b | 6.36 +0.36a 7.63 £ 0.5%b 6.99 + 0.93a 0.037

Notes: Means within a row with different letters differ significantly (P < .05). CON = a basal diet; CB = a basal diet + C. butyricum; MLP = a basal diet + microencapsulated L. plantarum; MIX = a basal
diet + C. butyricum + microencapsulated L. plantarum. ANT = a basal diet + Aureomydin.

£5542K, CBHRIREFREZE|MTNOCE (P <0.05) , SNOCZHMHELL,
CBEAERE/RERELTEEEN (P <0.05)
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Table 5. Effect of C. butyricum and microencapsulated L. plantarum on short chain fatty acid (SCFA) concentrations in cecum digesta (mg/kg of wet ileal digesta).

Parameter Dietary treatments

{mM) Age (days) CON CB MLP MIX ANT P-values
Acetic 21 406+033a 517 +0.28b 5.37 +0.43b 509+0.13b 4.73 + 0.10ab 033
{pg/uL) 42 4.52+032 503+0. 29 5.15+0.20 4.58 + 040 517 +0.59 A81
Propionic 21 0.79+0.04 0.91 +0.04 0. 90 + 0.05 0.87 + 0.05 0.78 +0.03 119
{pg/pL) 42 1.06 +0.04a 1.23 £0.09ab 145 +0.10b 1.27 + 0.14ab 1.09 + 0.07b 047
Butyrate 21 1.81+0.31 2.15+0.13 208 +0.22 2.24+0.11 2.18+0.21 .66
{ g/} 42 108 +0.14 1.24 £0.12 1.29 +£0.22 1.13+0.23 1.25+0.16 905
Valerate 21 133.70+ 10.24a 133.33 +2.29a | 160.32 +5.18b | 156.92 + 6.51b 139.00 + 9.05ab 032
(ng/pL) 42 12798 = 8.70 158.81 £9.83 WiEREY 13213+ 19.76 12957 +10.07 244
Total 21 7B0+0.73 B.18 +0.36 9.20 +0.36 B64+0.23 7.74 +0.23 057
{pg/pl) 42 7.85+0.60 8.36 £0.63 8.44 +£0.38 B.19+1.19 B30+ 0.84 966

Notes: Means within a row with different letters differ significantly (P < .05). CON = a basal diet; CB = a basal diet + C. butyricum; MLP = a basal diet + microencapsulated L plantarum; MIX = a basal
diet + C. butyricum + microencapsulated L. plantarum. ANT = a basal diet + Aureomycin.

FEFE21K, MLPERISHEIBENIHZEFIKERINSEEEETNOCH (P <0.05)
. SNOCHMELL, CBHEF21KEBESHLEI/KYE (P <0.05) , EF42K, S5xiEA

HEEL, MLPEHFIANTHESESRIARIKYE (P <0.05) ,
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Eﬁﬁfﬁ[ﬁi’—%ﬂﬁiﬁﬂﬁﬁﬁj mlg Table 1 The composition and nutrients of basal diet®

Ingredient Content, % Chemical composition Content
1BC.butyricumimtk (HJCB998) Corn 55.23 CP, % 2090
s N . Soybean meal 3067 ME, Mcal/k 3.00
! EEN&{ZISEE?&EEPB?OCJ%% W:ea[ shorts 4.00 Calcium, %g 1.00
H48/0N\BF, AEEITE ) FEH Fish meal® 3.00 Total P, % 0.65
Soybean oil® 290 Available P, % 045
' 1§}Eﬁ ﬁ";@:‘:&;@*ﬁ*ﬁ?ﬁ;‘:*%% DL-Methionine 027 Methionine + 0590
cysteine, %

H, mEaTEREREE TN L% - i
FUBRAE., KIPTEKSSEIRIR ~— Hmesone ot
Calcium phosphate 133

E ﬁﬁ 5Ijif?—£ﬂ%$ -‘:I'%"—%q—B?G ! ?:FE Vitamin-mineral premi®  1.00
37°CRHITIEFR.

Lysine, % 1.05
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Table 2 Effects of lostridium butyricum on growth performance in broilers’

[terns Age of Experimental treats Statistics
(post-ch)” NC PC CE cs SEM P-value

BW, g 3d 351.71% 319.83"% 342 23° 33995* 3588 <001
7d 401.16* 354.00% 402.71* 39881* 447% <001
14d 747.33* 649.00° 774.83° 738.16" 11.161 <001
21d 12835° 1064.8° 12658 12752 26491 <0

ADG, g 3-7d 12.36" 854° 15.12¢ 1471% 0651 <0
7-14d 49.45* 42.14" 53.16° 4847° 1.117 <01
14-21d 7660 59.40 7013 7672 283 0.039
3-21d 51.76* 4138 51308 51.95° 1365 <0

T Means in the same row with different superscript letters differ significantly (P < 0.05)

'Each mean represents 6 birds. NC = birds fed a basal diet without challenged with E. coli K&8; PC = birds fed a basal diet and challenged with E. coli KBS.
CB = birds fed a basal diet induding 2 x 10”7 CFU C. butyricum/kg of diet and challenged with E. coli K88. C5 = birds fed a basal diet including 20 mg colistin
sulfate/kg of diet and challenged with E coll KB&

*The days after challenging

[&CBFICSHIADGETF3-7RHINCEH,
HiZBMEZREINC, CBFICSAHEHIBWHIADGHNEEER.
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Table 3 Effects of Costridium butyricum on jejunal mucosa
cytokines in broilers!

lterms Age of . Experimental treats Statistics
POSLCY” e PC B G5 SEM Pualue
TNF-g, ng/L  3d 5380°| 4888°||7666° |6509%° 719 0030
7d 6529° 5388°|(6932° |6151% 472 0040 £3k, CBAEANTIFFEIERTNF-aRES
14 6339 | 5022 ||6292 |6123 688 0220 X
A 4 <
21d 5056 | 3528 ||5446 (5692 692 0.110 FTNCEPCH (P <0.05) .
L4, ng/l 3d 5252 | 509 |67 |6751 578 0140 £14X, SPCHELL, CBHTIZHIR
7d 6823% 5216°(|62.91% |5703* 355 0030 . N
g Sy " IL-4p5RERE (P <0.05) .
14d 7065°%| 5046°||69.79° (5978% 426 0010
21d 5264 | 4259 [|5638 [5709 641 0350
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Table 4 Effects of Costridium butyricum on the concentrations
of serum LPS and DAO in broilers’

5ENCHBLL, KIZHTEEEEINT rems
SCIS R MBS RFIMBDAOEEE

NSCIGIIFES, CBFICSARMBERNEE L
KEFILEDAOREBLEEER. SNC
{HFELY, CBFICSHMIMBASZRIRE (
14K, 21K) FIMEDAOKEERE
=5,

Age of Experimental treats Statistics
(Postch B o 8 05 SEM Povalue
Endotoxin, 3d 0460° 0.738° (0704° 0734° 0025 <00
7d 0455° 0640° |0586° 0578° 0027 <00
14d 0.327° 0413* |0335* 0347°" 0024 0070
21d 025 0380° |0304™ 0332°" 0023 <001
DAO, U/mL  3d 2559° 8A23° |7493* 8056° 0498 <00
7d 1.570° 8649° (7121* 7496° 0617 <001
14d 1.250F| 6254 (4104 4201® 0527 <001
21d 08195 3952* |2419° 3060°" 0424 <001
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Table 5 Effects of Clostridium butyricum on Jejunum morphometry in broilers’

Iterns Age of Experimental treats Statistics
(post-chy” NC PC B cs SEM Pvalue

Villi height, pm 3d 26435 25081 27571 25301 5.69 0.220
7d 267 65™ 28754 346,75 25441° 7.91 <001
14d 397498 355.07° 44851 4109° 8.24 <001
21d 42941 4336" 531.09° 407 26" 937 <001

Crypt depth, pm 3d 50.22° 47.01°" 33 68° 429" 208 <001
7d 5006 60.3° 30.44° 382° 217 <001
14d 66.07° 73.96° 56.51° 50.05° 1.87 <001
21d 825" 11546 84.04" 7603" 329 <001

7,147021%, 5PC, NCE{CSZEfELY,, CBHEB®RS (P <0.05) NI ES
E., B5PCAHELL, CBARENLIFHEREN=TIAEERE (P <0.05) , mMCS
BNFEZE7 145021 REBRIE (P <0.05) N=IRERE.



Table 6 Effects of Clostridium butyricum on digestive enzyme activities in broilers’

lterns Age of Experimental treats Statistics
(day posthy’ NC PC 8 cs SEM Povalue
Armylase, U/mgprot 3d 0.94* 033° 0.70° 074 0058 <0.01
7d 096" 045" 088 083* 0054 <001
14d 0.80° 0.60° 087 078* 0033 0018
21d 091° 075" 079 0485 0027 0.112
Protease, U/mgprot 3d 10686 5466 76.92° 80.10" 5080 <001
7d 103.76° 65.29" 9337° 89.39° 4213 <0.01
14d 9817 67.04° 93607 146" 3975 0014
21d 130.76 109,06 13303 12501 4648 0.264
Lipase, U/mgprot 3d 190,87 105.14° 154.02° 20553° 10,833 <001
7d 193.84° 105667 186.09° 155.90°" 10,800 <0.01
14d 18376 167.93 205.40 19576 7046 0.278
21d 194,07 17785 197.87 20341 5697 0.448

KT EEERR T SHriiReminyiElE, CBHICSZ EiemisttTREESR.
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