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W E. ARBEEARTHRERFNAILL S A T(SYN) LKA B K4 (BAC-Zn) 3t A
M A KM I B Y, R 1 B2 F A (Ross) 308 G A 720 R (A H &L
1/2) MM h 6 41, FH 6 AMNEL , HAAETHE 20 B2, B (NC)AWR ARSI AT E L -
SR KRR IR 4 A £ K B A AR P AR e 10 mg/kg BAC-Zn(BAC-Zn #1) |1 g/kg eLJE
TE41(CSB) (CSB 41) .1 g/kg CSB+0.5 g/kg SYN(CSB+SYN 41) .1 g/kg = T B2 H i B
(GTB) (GTB 1) .1 g/kg GTB+0.5 g/kg SYN(GTB+SYN 41) , X %#42d, R EF:1)5
NC #= BAC-Zn 4148 44 F R hn GTB 2 F KK A 2% 1~2]1 B # F I (F/G) (P<
0.05) ,7#4n CSB 2 %4 % 22~42 B # 869 -F 3% 8 K22 (ADFI) ( P<0.05) , %4 CSB+SYN 2
GTB+SYN 2 %43 1~21 B#at69-F 3 B3 T (ADG) (P<0.05) , 2 F KK 1~21 B #atay
F/G(P<0.05), 2) %5 BAC-Zn 4248t 4342 P & m CSB,GTB 3L GTB+SYN £ Z 1K 1 % =
RREFRGHFAREZ, AMGTB EERSGEMLCETIRH AKX TR EHRETEHA BERA
T WMAFE T KRB XIVa LB AFH 33 (P<0.05) ;7% CSB+SYN EER 5T M A EFTHRE
XIVa # A F i G HRJEFSLBRATH 22 (P<0.05) ;5 GTB+SYN R X R ZF MR E T
BimH fe FLBR AT 2 (P<0.05), 3)5 NC 2a48k 44 F & 4m CSB+SYN . GTB 2 GTB+SYN
BERZH A E A E P Y4405 B2 (SCFAs) | LB F= R BR IR & (P<0.05) . 5 BAC-Zn 2848
Yo AAAR P A m GTB+SYN 2 #3235 A% F R JEF % SCFAs = LZHEIK B (P<0.05), 4) 5
BAC-Zn 48483k 442 F R GTB 2 X R & B Z AR E R ST 2(JAM2) F= 5 i 41 48
&t f - F -2 (IL-2) %9 mRNA AB3F %45 (P<0.05) , % /m GTB+SYN B %12 & & M4 2 IL-2
Fa ) &N FRE G -1(Z0-1) VA BB B4R ZO-1 F= JAM2 % mRNA A8 %5 & £ & (P<0.05) , i m
GSB+SYN 2 ¥R 5B MM L 5K G 2(MUC2) ¥ mRNA 485 & % 8 ( P<0.05), %t CSB #=
GTB 5 SYN 24 i A A A 456918 A K2R ,GTB 4K CSB T Z4F et i A £ 1A
3% 75 A SCFAs A%, , IR K E R B 3 3% M id e ) B SYN Aedg sk L s A1 A
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s, Hit, S4A & p A R AU e i
3140l 3t B2 B Al AR A 2 T A
TR 2 1Y T A W) A T X T AR R K A A
YY) — A J £ A 15 R ( short-chain fatty acids, SC-
FAs) , el WG Bl L A K ELaRIEY
R AR R, TRRREAE I R LA A T,
PN PLRAG S @ s M L BT RES
WiENIEME T IR Z 74 T K, /Mg T R e i
B, PRI, 7R 28 & AR 7 TP A T T TR S8 TS ) ¢
IR F AT B T R B A e 2, HAR &
AL AL S B Y TR R A B 38 0 g /N A AR
PRI 2 B K B B, TR T R A, =
T2 H i 5 ( glycerol tributyarate, GTB) J& — i #K
S B 10 I 7 A B R TR A B B TR S S R, L
RIS/ T R AE B W R, B s B B
H TR AR RS TR AL, DT B v O A AR A, E
SRR, 5 T REAH L, AR i GTB fig i %
e shy A Kb gE, BEICR R L (F/G) ML 8%
i 42 e 5 4 AR W 45 A B LN A 2B JT ((synbiotic,
SYN) JE I JH £t £ T & I8 4 2E 07 42 SCFAs % 4%
HLAERH ., B, SYN n a8 i 55 4 4 HE 5
3 o5 24 AT P i A TR G PR IR M R A A W X R
SR 1 2 A28 AR A i 20 T A ) e A e
AT 119 TR bk 7 M 18 b i R BB, A RS 1Y
AE F/G LE MM EYERED . Hit, TR%
NGRS SYN 4G AT BE N K BRI | 45 A TR L AR
WY 3 A2 R g B AR, ST S iE
e R, ek s W A= K PR RE
HAl, A X T RIS IFF SYN b5t 2 4
Hh TP A BRI A 8RR T TR S S R

5 SYN & BT b . AR B 054
FRH T BRI USR] S 55 SYN 215 % PG AR KAk
AE B AR Wl G e K BE B D EJE TR 3R AR Y
SR RFEAN R 26 B T RR IS il 5 SYN U4k A=
KA A R YEF G A KA RE R RUAE )2 L .

1 #MRlEFRZ*E
1.1 KRR

I T R M ( coated sodium butyrate, CSB) 4
M 5 RS RN 45% ;GTB H ) R4 YRk
e ey A BR S FIER AL A8 7 35% ; SYN FHAH
WA E (R HE S =1.0x10" CFU/g) M B % 10
FFH (TR R B =5.0%10° CFU/g) | B2 H] 40 ] B 22 B
(AR #E=5% ) 4 B #FH# BREE (BAC-Zn) Ry T
B, AR 15%,
1.2 KRBT E5RFEE

PEHL 1 H a2 7 (Ross) 308 H 3P A Y
720 H(ABE 5 1/72) BRI 6 4, B4 6 4
HE,BAEK 20 B, %R (NC) 4158 R 7
PuA: R B T K — R R R R 50 41 43 0 e
Bl 4R o A8 B 10 mg/kg BAC-Zn ( BAC-Zn 41) |
1 g/kg CSB(CSB #1) .1 g/kg CSB+0.5 g/kg SYN
(CSB+SYN #H) .1 g/kg GTB(GTB 41) .1 g/kg-
GTB+0.5 g/kg SYN (GTB+SYN 41) ., & %
42 d, RS B NRC (1994) 347 #1 , 1 1l
BUBURLEL , A i S8 SR K IR 1,

T SR gk F 3 J2 AR JE SR (190 emx54 cmx
38 cm) , H HREFIROK . 50 30 1Rk B E 2800
R e AR T A) 5 0 A 8 R e A ] R R R 8
B R B i, AT B0 (14 i R 0

®1 ERARAMREFRKTE (FERER)

Table 1 Composition and nutrient levels of basal diets (as-fed basis) %

e 1~21 H i 22~42 H i
Items 1 to 21 days of age 22 to 42 days of age
JEUB} Ingredients

F K Corn 56.86 59.70

EtH Soybean meal 30.00 29.00

23l Soybean oil 1.10 2.20
FEKRHE A K Corn protein meal 5.00 3.00

BERR A5 CaHPO, 1.60 1.40

489} Fish meal 2.50 2.00

£1#} Limestone 0.80 0.80
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2R 1
i H 1~21 A 22~42 Hit
Items 1 to 21 days of age 22 to 42 days of age
DL-TE % %# DL-Met 0.30 0.25
L-H& R L-Lys 0.18 0.08
£ NaCl 0.26 0.27
BRIR 4 NaHCO, 0.20 0.20
SALJETE Choline chloride 0.10 0.10
L-9 %R L-Thr 0.10
TRkl Premix" 1.00 1.00
A11 Total 100.00 100.00
E K Nutrient levels®
fRigHRE ME/ (MJ/kg) 12.97 13.39
MEHA T CP 20.47 19.36
K4 Ash 6.14 5.75
HLEENT EE 4.06 5.07
£5 Ca 0.84 0.77
S TP 0.72 0.65
AR AP 0.45 0.40
IR Lys 1.22 1.08
HER+F AR Met+Cys 0.97 0.91
AR Thr 0.83 0.71

1) BURBE A AT 3 A 24t The premix provided the following per kg of diets; D72 fi® D-pantothenic acid 10.9 mg , HFR
nicotinic acid 30 mg, M folic acid 0.95 mg, /E#Z biotin 0.16 mg, VA 8 000 IU, VD 2 800 IU, VE 19 mg, VK 33.32 mg,
VB, 1.7 mg, VB, 8.2 mg, VB, 2.78 mg, VB, 0.015 mg,Mn 82 mg,Zn 68 mg,Fe 81 mg,Cu 9 mg,I 0.50 mg,Se 0.27 mg,

2) LA 1 o o SR, Ho4y it . CP was a measured value, while the others were calculated values.

1.3 ARKMEgEEEmRE

T 1.21 Fl 42 H &R R XA 50 X 347 8 —
PREE IS I ) DL A R B il R i TP
YIH#H (ADG) V- ¥ H >k & & ( ADFI) 1 F/G,
SRR 4 G, A E R 1 R R
AR IR | S0 DK R BT 5 M e S B
EHN, WA ER S M EmERE T-80 C
P47, T 5 DNA $2HURI SCFAs ¥k B o2 5 85 25
Ji7 RV W 4 4 FH G T s T2 3k 9% 0 ( PBS) bk S
B AE T R A7 45, -80 C - 47, I T RNA
PEHL,
1.4 3EFRE

1.4.1 = E & S DNA $#2 B 520} 585
FH PCR

K ZEME L N 4] DNA KF) & [ KARA LR
(dbmt) AR A A ] $EELES B MU E I £ BE &L DNA
KRS Y (% 2) , 1] CFX96 PCR System
(Bio—Rad, 3 [® ) #1 SYBR ( TaKaRa, 1 [# ) X & 4f]

T (total bacteria) | J& BE & [ ] ( Firmicutes ) | 00 #T &
[T ( Bacterodietes ) . #2 B IV ( Clostridium cluster
IV) M XIVa( Clostridium cluster XIVa) . KzFT
B ( Escherichia coli) FIZLER T B ( Lactobacillus ) i#F
ﬁ?iﬁ‘]’%j\lﬁféﬁ PCR ﬁj\ﬁf, L) 1Og104#?£ﬁ\%%lﬂ%%m&
VA GBS DR

1.4.2  HIHEEE SCFAs i &

FREL 0.5 ¢ B EBET 1 mL A B K IR
AJJEHC0.8 mL BG4 5:1 M ELBIIMA 25% i
WRESRIRS, -20 CHERMARA, MIKE
12 000xg #§.0> 5 min , BT G U8 5 >R A 6
TEAL(SEE, HAS) 64T SCFAs WM& |

1.4.3 =S HE 7 4H 20 5 RNA $2 B0 52 756
£ PCR

B2y 0.1 g sk E AL, R W A
Xf i 20 24T ) 3K, 8 F EASYspin Plus 4141/
S RNA 5] 6 (33, db o) $RHLEL RNA
IR &9 i cDNA ( TaKaRa, H 7<) . LicDNA
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AR, {3 ] CFX96 PCR System ( Bio-Rad, 3% [ )
HEAT S 9 E it PCR Fe e DI LR 3, R ik

LERLUH I RE -3 - WM i S ( GAPDH) f- A N2

K2 HAEELHRKIEEEZ PCRSIHMFT

feim

o

Table 2 Primer sequences of bacteria for real-time PCR

Bl AR 3 NEE AL, DL 27 A R R R

5]l : /N iR K .
H 9 L _ 519175 eI L)(@E 5%k
Tareet genes Primer sequences Product Annealing References
get e (5°—3") size/bp temperature/ C
M F. GTGSTGCAYGGYYGTCGTCA .
; - gzl
Total bacteria R: ACGTCRTCCMCNCCTTCCTC 200 000 Suzuki %
JEREE ] F: GGAGYATGTGGTTTAATTCGAAGCA .
o 126 60.0 Guo &
Firmicutes R.: AGCTGACGACAACCATGCAC
W IV F:. GCACAAGCAGTGGAGT :
: 239 60.0 j 28]
Clostridium cluster TV R: CTTCCTCCGTTTTGTCAA Matsuki %
R XIVa F: CGGTACCTGACTAAGAAGC .
Clostridium cluster XIVa R: GACGACAACCATGCACCACCTG 190 000 Matsuki
BT F: AGCAGTAGGGAATCTTCCA .
’ 345 60.0 i o]
Lactobacillus R: CGTCCCGATTAACAGAGCTT Khafipour %5
OFT ] F: GGARCATGTGGTTTAATTCGATGAT e 1)
; 126 60.0 Guo &5
Bacterodietes R. CTCTACGAGACTCAAGCTTGC
% T 1 F. CATGCCGCGTGTATGAAGAA :
KIFT : 95 60.0 Huijsdens %'10]

Escherichia coli

R: GGTGTTCTTCCCGATATCTACA

®3 EFEXHRAEEER PCRSIMFT

Table 3 Primer sequences of genes for real-time PCR

F51 N B KR .
H 2 . 5|1¥ 7 FEYIR ) Lk@x S5
Tarcet genes Primer sequences Product Annealing References
get genes (5°—3") size/bp temperature/ ‘C ‘
FLAA Z-1p F. TGGGCATCAAGGGCTACA o
118 R: TCGGGTTGGTTGGTGATG 244 600 Gadde %
M4 ZE -6 F. CAGGACGAGATGTGCAAGAA
’ 233 60.0 - g [13]
IL-6 R: TAGCACAGAGACTCGACGTT Abdul-Careem 2
TRy F: ACACTGACAAGTCAAAGCCGC .
, 12 0. i i (14]
IFN-y R: AGTCGTTCATCGGGAGCTTG 8 600 Brisbin %
SE e F: TCTGGGACCACTGTATGCTCT e l12)
IL-2 R: ACACCAGTGGGAAACAGTATCA 256 600 Gadde %
SEL P! F: ACCCAGGGCATCCAGAAG el 12]
IL-4 R: CAGTGCCGGCAAGAAGTT 258 60.0 Gadde %
B4 A -8 F: GGCTTGCTAGGGGAAATGA A
: 200 60.0 g l12]
IL-8 R: AGCTGACTCTGACTAGGAAACTGT Gadde
HEN 2 F: GCCTGCCCAGGAAATCAAG o
MUC2 R: CGACAAGTTTGCTGGCACAT > 000 Gadde %
AR+ 2 F: AGCCTCAAATGGGATTGGATT (12
JAM? R: CATCAACTTGCATTCGCTTCA »9 600 Gadde %
A /NRE -1 F. CCGCAGTCGTTCACGATCT .
P& /NA R E : 63 60.0 Gadde %"

Z0-1

R: GGAGAATGTCTGGAATGGTCTGA
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5 : /N B ok R E -
H 3L _%I%% ] FERI) Lk@E %3t
Tareet genes Primer sequences Product Annealing References
get e (5°—3") size/bp temperature/ C
A A F. GAGCCCAGACTACCAAAGCAA .
. 00 S [12]
Occludin R: ACCTCTGCCATCTCTCCACA 08 o Gadde %
i I - 3T Al F: GGCACGCCATCACTATC e 15
GAPDH R: CCTGCATCTGCCCATTT 128 60.0 De Boever %

1.5 #HBEFHITHH

RIS BE K ] SPSS 18.0 4t it &k 4 ik 47 B A
E 72571 (one-way ANOVA) | 22 57 g & i {d H
Duncan [K{E#1T 2 5 LK, B A £ 24 DL
BI{E A SEM £R, P<0.05 H22 57 3%,

2 & B
21 TEERMFARES SYNAEGABEK
T BE B BN

H 2% 4 Al 1, 5 NC il BAC-Zn 1A HE | 1R i
HE N GTB W& PR A 1~21 HRA ) F/G
(P<0.05) , %) CSB & & 41 & 22~ 42 H R w1
ADFI( P<0.05) , %%/l CSB+SYN & GTB+SYN &
FARE 1~21 HIAmHAY ADG(P<0.05) , i AR

1~21 Hi##m 1 F/G(P<0.05)
22 TEERFMFRES SYN AEX ABIFE
BREPHEYHENZM

& 1 AT, 5 BAC-Zn 4R LG, fRDRE s
CSB i 2 B AR IR XS 25 i B B8 vh K AT B 4k i 5
fn GTB I 25 2 = =5 o B BE vh LR AT W A e M H
o B BE v SR JERER ) U] BRI XTIVa,
FLERFF B (P<0.05) , B F R I BE b K
AT 80 ( P<0.05) ; % il CSB+SYN I 2% i i
25 T BE AR T XTVa Boi: & =5 iy FE i 6 B
FLERFF B8 (P<0.05) ; 78Il GTB+SYN i # 4%
15 5 P P R AN TR AN FL R AT B AL (P<0.05)
P 2 R A I B BE rh R T I AR (P<0.05)

x4 TEREFMARELS SYN AEXWABEKEENZME

Table 4 Effects of butyric acids additives alone or combination with SYN on growth performance of broilers

o
Wi g 2H %] Groups SEM P
Items NC BAC-Zn CSB  CSB+SYN GTB  GTB+SYN P-value
1~21 Hi% 1 to 21 days of age

FHHEE ADG/ g 38.34" 40.16" 38.64°° 41.10° 41.00" 42.14¢ 0.31 <0.001
T H R ADFI/g 54.41 56.00 54.70 54.86 55.56 55.63 0.18  0.077
BHE L F/G 1.42° 1.39°¢ 1.41¢ 1.33® 1.36° 1.32° 0.01 <0.001
22~42 H## 22 to 42 days of age

FHHE ADG/g 86.14 86.76 97.33 95.35 90.03 88.77 2,12 0.595
F¥HREE ADFl/g 135.36  137.38™  144.28° 140.47%  137.14® 142.33*  0.90  0.022
BHE L F/G 1.53 1.58 1.63 1.51 1.52 1.61 0.02  0.484
1~42 Hi% 1 to 42 days of age

TFH HBE ADG/g 62.94 63.83 63.45 63.45 63.61 64.71 0.33  0.784
FH#H R & i ADFl/g 91.24 92.47 99.27 93.10 92.09 98.64 0.38  0.488
BEH F/G 1.46 1.45 1.56 1.47 1.45 1.53 0.02  0.674

[EATEE B AR A R S e R R 2 AN B3 (P>0.05) , ANF/NS FREF R ZEF B3 (P<0.05) , FERF,

In the same row, values with the same or no letter superscripts mean no significant difference ( P>0.05) , while with differ-

ent small letter superscripts mean significant difference ( P<0.05).The same as below.
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=
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e —
T T
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0

A JE e ] HUFFEE ] BV R XIVa FLERFF T
Total bacteria Firmicutes Bacteriodes Clostridium Clostridium Lactobacillus E. coli
cluster IV cluster XIVa

B Cecum

BAEAERREAR/NG TR FRR 225 35 (P<0.05) . FEIFE,
Value columns with different small letter superscripts mean significant difference ( P<0.05). The same as below.
1 TERERMFRES SYN AESXABHERREPMENHENZN

Fig.1 Effects of butyric acids additives alone or combination with SYN on intestinal chyme microbiota numbers of broilers

23 TEBHEFIMFIRES SYNAESXMABER BEHR AL SCFAs . TR TN IR ¥ (P<0.05) ., 5
£ EEs SCFAs KBS BAC-Zn ZHAH L, AR FP IR T GTB+SYN 2 & 425
Hi2e 5 a1, 5 NC A, fal ke Hr 7 IinCSB+ NS B W & BE v A SCFAs il 2R Mk FE ( P<0.05)
SYN .GTBHIGTB+SYNX & Z 42 NN EH &
K5 TEHBEFMFALES SYN HAAXABEHEEED SCFAs iR ER N

Table 5 Effects of butyric acids additives alone or combination with SYN on cecal

chyme SCFAs concentration of broilers mmol/g
WA 215 Groups o P n
Items NC BAC-Zn CSB  CSB+SYN GTB  GTB+SYN P-value
BJEBENG IR Total SCFAs 135.11°  168.54®  184.65"™  205.14*  216.15™ 233.57° 8.52  0.004
ZFR Acetic acid 95.94*  119.69® 125.07®  145.9" 147.85™ 170.86° 6.47  0.006
NZ Propionic acid 13.25 20.35"  27.62% 23.54° 33.95¢ 26.71°  1.60 0.001
T2 Butyric acid 18.04 22.00 24.12 25.69 24.97 28.72 1.28  0.245
J&/2 Valeric acid 2.00 2.28 2.66 3.39 3.15 2.57 0.15  0.060
X HENE T ER BCFAs 5.87 4.22 5.18 6.61 6.22 4.70 0.30  0.136
TR Isobutyric acid 3.05 2.62 3.45 3.78 3.65 3.00 0.16  0.308

SEIHE Tsovaleric acid 2.82° 1.59° 1.73° 2.82° 2.57% 1.71° 0.16 0.028
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FAF T RRISUS NG L2 5 5 A O A5 0T ARG AR A RE R 7 3 fek e ) 2 )

24 TEREFRMFAKRES SYNASXABZEG
HAREFRFEZFEZER mRNA HXIRILE
s
H & 2 FIIE 3 AAT, 5 BAC-Zn 41 AH L, 1) #
HHER N GTB 1 35 45 /5 TR XS 25 i 4l 40 5% 432 3 Wik 4o
+ 2(JAM2) ) mRNA #HXf R iE 4 (P<0.05) , 0

GTB+SYN W E#HR Em = Al 2 A/ -2 (IL-
2) I A /NREE 1 —1( ZO-1) i) mRNA i X%f %3k
i (P<0.05) , 3 il CSB K& CSB+SYN Xt 45 iy 4 41
PAE K1 B % 1285 1Y mRNA X Rk &1
Jo i E R (P<0.05) ,

DA NC

T R BAC-Zn

g ﬂﬁﬁTEiiﬂ CSB

LT M ST CSBHSYN
STRHMESR GTB
B = TR H &S ARG GTBSYN
= =

% y EAMA 15 IL-1p mﬁ? 4 mgﬂ%ﬁi‘a IL-6 mg 1 'I"Hl,ui':yih\f-}f
A P=0.067 ME 0 0E P=0.749
e ZE e
d 1 & =
23 EZ £z
e ol : g ol - =

T SPEST TP P S

i R ¥ S

g E & x -
wa [ FEEAR2IL: wet Bl -4 1L - F4L A 3-8 IL-8

4 P=0.020 BT 0.5 i (.97
Jfféz HEs P-0.261 g3 P-0.971
e u 11% £ J.\‘ ﬁ
B2, :Zf;’:‘ 2 E2s
i . <3 =3
Za ! un ! 2ol ] A B
Eé_ (1] E d =é 0 E ai: ] l = .u; % :I

=} ~ A% ) - =] ; = 4 & A g

e C,%Q'x;_.\‘ ¥ \*C?_(_‘,:L'Q c“-':;,‘l‘k cf\\j’x_‘-;‘-“ el c‘-”'-':,{s““ ® o8
& R © ) &® ® & N

2 TERERMFRES SYN AS A ZFHEAREREF mRNA B3 RIEZEH#0T

Fig.2 Effects of butyric acids additives alone or combination with SYN on mRNA relative expression

levels of jejunum inflammatory cytokines of broilers

25 THREFMFERHEE SYNAEXNABER
HAREERFAEZEZER mRNA X RIEE
54 i

H & 4 AT, 5 NC 4UAH H, A s i BAC-
Zn BERBRNEBHHSL AN E-6(IL-6)
) mRNA Fxt ki (P<0.05), 5 NC Fl BAC-
Zn AL, AR TR GTB B 348w N XS H 4
41 [L-2 /) mRNA HiXt £k (P<0.05) .

i /& 5 A, 5 NC Fl BAC-Zn 4140 [, fa k2
SN CSB+SYN I 35 45 w51 R 5 i 2 21 26 86 1
2(MUC2) 1) mRNA tHXf £ K& (P<0.05) , &N
GTB+SYN I & & & W 41 21 JAM2 F1 ZO-1 1
mRNA HiX%f £ k&8 (P<0.05), 5 NC AL, 1H
MR 7R I CSB 5% GTB #1] i 2 w5 W 4l
24U A8 H (Occludin) i) mRNA HHXF ik 7 (P<
0.05) .

3 i it
31 TERERIMFARES SYNEHEXNABEK

- A

TEAE R s )5 B b 5z 40 M 3= 2 fig
R, TR IE B B A 42 i B0 W A KRN 4 R i e
FRAVERT . T RRES 0] 7 it B XA [) & nHAE &
BHRTP SRR —, Jan VOB BoR R
U 300 mg/kg CSB XA 8~28 H ¥ I Y 4= K
PERETC W R, BEAE(E K 375 mg/kg CSB
2R AT A A R ARG R IR YT 1~ 21 H kAt
A KR = A B E R, AR, 1 g/kg
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expression levels of jejunum tight junction protein of broilers
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Effects of Butyric Acids Additives Alone or Combination with Synbiotics
on Growth Performance and Gut Health of Broilers

PENG Yu'® CHAI Maomao' CUI Xipeng' WANG Min' LI Yangyuan'®* WANG Yonghua®
(1. Guangdong VIR BIO-Tech Co., Ltd., Zhuhai 519060, China; 2. College of Food Science and Engineering,
South China University of Technology, Guangzhou 510640, China)

Abstract; This study was conducted to investigate the effects of butyric acids additives alone or combination
with synbiotics (SYN) to replace bacitracin zinc (BAC-Zn) on growth performance and gut health of broilers.
Seven hundred and twenty 1-day-old healthy Ross 308 white-feathered broilers ( males and females in half)
were randomly divided into 6 groups with 6 replicates per group and 20 broilers per replicate. Broilers in control
(NC) group were fed a corn-soybean meal basal diet without antibiotics, and the others in experimental groups
were fed the basal diets supplemented with 10 mg/kg BAC-Zn ( BAC-Zn group) , 1 g/kg coated sodium buty-
rate (CSB, CSB group), 1 g/kg CSB+0.5 g/kg SYN (CSB+SYN group), 1 g/kg tributyrin ( GTB, GTB
group) and 1 g/kg GTB+0.5 g/kg SYN (GTB+SYN group). The experiment lasted for 42 days. The results
showed as follows: 1) compared with groups NC and BAC-Zn, diets supplemented with GTB significantly de-
creased the ratio of feed to gain (F/G) of broilers at 1 to 21 days of age ( P<0.05) , diets supplemented with
CSB significantly increased average daily feed intake ( ADFI) at 22 to 42 days of age (P<0.05), and diets
supplemented with CSB+SYN or GTB+SYN significantly increased average daily gain ( ADG) and significant-
ly decreased F/G at 1 to 21 days of age (P<0.05). 2) Compared with BAC-Zn group, diets supplemented
with CSB, GTB or GTB+SYN significantly decreased the number of Escherichia coli in jejunal chyme of broil-
ers, diets supplemented with GTB significantly increased the numbers of Lactobacillus in jejunal chyme and to-
tal bacteria, Firmicutes, Bacteroides, Clostridium cluster XIVa and Lactobacillus in cecal chyme ( P<0.05) ,
diets supplemented with CSB+SYN significantly increased the numbers of Clostridium cluster XIVa in jejunal
chyme and lactobacillus in jejunal and cecal chyme ( P<0.05) , and diets supplemented with GTB+SYN signif-
icantly increased the numbers of total bacteria and Lactobacillus in cecal chyme ( P<0.05). 3) Compared with
NC group, diets supplemented with CSB+SYN, GTB or GTB+SYN significantly increased the concentrations
of total short-chain fatty acids ( SCFAs) , acetic acid and propionic acid in cecal chyme of broilers ( P<0.05).
Compared with BAC-Zn group, diets supplemented with GTB+SYN significantly increased the concentrations
of total SCFAs and acetic acid in cecal chyme of broilers ( P<0.05). 4) Compared with BAC-Zn group, diets
supplemented with GTB significantly increased mRNA relative expression levels of junctional adhesion mole-
cules 2 (JAM2) of jejunum and interleukin-2 ( IL-2) of cecum of broilers ( P<0.05) , diets supplemented with
GTB+SYN significantly increased mRNA relative expression levels of /L-2 and zonula occludens proteinsl
(ZO-1) of jejunum and ZO-1 and JAM2 of cecum ( P<0.05) , and diets supplemented with CSB+SYN signifi-
cantly increased mRNA relative expression level of mucoprotein2 (MUC2) of cecum ( P<0.05). In summary,
diets supplemented with CSB and GTB combination with SYN has a better growth-promoting effects than alone
supplemented ,and GTB has a better effects than CSB on promoting intestinal beneficial bacteria proliferation
and SCFAs production, reducing inflammation and enhancing gut barrier, and SYN can enhance their probiotic
effects. [ Chinese Journal of Animal Nutrition, 2020, 32(11). - ]

Key words: coated sodium butyrate ; tributyrin; synbiotic; white-feathered broilers; growth performance; gut health
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