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Effects of probiotics, synbiotics and antibiotics on VFA production

and bacterial community of caecal digesta of broilers
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Nanjing Agricultural University, Nanjing 210095, China)

Abstract: The effects of probiotics, synbiotics and antibiotics on volatile fatty acid (VFA) production and bacterial communities
of caecal digesta of broilers were investigated. The concentration of the total volatile fatty acid (TVFA) of the two groups treated
with probiotics and synbiotics increased compared with the control and the group treated with antibiotics. Probiotics significantly in-
creased the percentage of butyric acids, and lowered the percentage of acetic acid compared with the control. Differences in bacteri-
al community structure of broilers were determined based on the shannon’s index to assess the diversity of caecal microbial popula-
tions. Broilers fed with probiotics and synbiotics showed a higher bacterial diversity compared with that of the animals fed with the
control diet on days 20, 27. The concentration of the TVFA was less than the control, and antibiotics could decrease the diversity
of caecal microbial populations compared with the control.
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PERRE AR E AR —20 1 H i AA FPRAFAS 4 360 B, BEMLT 4 41, %5 N A, B, CHID
4, Hor A 40X IR, B Al hss AR A (ARSI E B A XS E IR A B A LR, Wi
J910° CFU - mL™"), CAUNAAERA (4R + REWENEME G5, BSME80.02 %), DN
YU RA (FFHEKEE + RREATE R, BWINEN20 mg - kg™'), A, B, C 3 MR R IPTA:
R, B AEE, BEE 18P, I N42d, T1~4 HIE, 7~9 HIE K20 ~22 HIR KRR RS
M2 h JG7E B, C AR MEERMEAR, HRmEFE, B, HHREMIKK, 24 h L,
WHUHEE . o AR R, 9T 20, 27, 42 HIS WA R REHLAMEL S RIAXS TR S, TOHiRE
HIAERE, -20 CHAE,
1.2 HRAMKREFRKE

Z [ NRC XSS FEbRERLH HAR . AT S 30 B ARG A8 7K L3R 1, RS kRl BUR
B EEANATELGEER A, D, B, K, BN CRS, . 5. &, B,

1 RBBRAR

Table 1 Composition of basal diets

HRR B i JE i BT Hr =]
Diets formula Early stage Later stage Nutrition level Early stage Later stage

EXK/% Corn 64. 00 68. 00 1RE keal - kg_l Metabolizing energe 2 863 2 840
KEH1/% Soybean meal 26. 00 28.00 MBEH/% Crud protein 19.1 17.9
FH3/% Limestone 1.66 1.44 Ca/% 0.91 0.92
BERR 45/ % CaHPO, 1.52 1. 00 %W/ % Virtual phosphorus 0.45 0.41
TiREL/ % Premix 1.00 1.00 ER/ % L-lysine 1.088 0. 930
£8/% NaCl 0.29 0.35 TEAFR/ % Methionine 0. 506 0. 400
HE R/ % Methionine 0.27 0.10 INE R/ % Threonine 0.78 0.73
R/ % L-lysine 0.26 0.11 RE R/ % Tryptophane 0. 249 0. 240
KEHENE/ % Soy phospholipids 2.00 £5/% NaCl 0.38 0.38
& 1083/ % Peru fish meal 3.00

1.3 pH {E#0 VFA BJiE

KA PH — HJ90B FREETHME pH, VFA BYIE S IESCHR [4] M7k, H GC - 14B RIS A A5
(HASHEATR) M@, @i%H K Innowax 19091N — 133, AR 140 °C, AALEE 180 °C, HANAX,
Wi, AS20mL - min~', A28 mL - min ', 254120 mL - min ' A% T AL 3 o 2 S I A R B
R, HeFE L 30:1:20, FREUCC/KERREN ., 50 % filk (RBI050) Kkt , RGBS, mETERMR
fEo MZEnt, 7R NECE 2. 4 ¢ BRI, FFIMA 3 mL 0. 5% B E A ER, AR 1 mL,
ARG IES], FHIESTERIORE 1 WL BRAHE A @R AT 208
1.4 DNA 2El5 PCR R

S M8 Zoetendal 2571 )5, FHEREEAL (Biospec, FE) HUMBEFEIEFES, FHB AIEAS/ 550 B4 H
EBERE S B DNA | BJS XTARTE 19 16S tDNA [ V6 ~ V8 X - BeiifT PCR W -*' . PCR BI¥ N A GC ¥
T U9682GC 1 114017, Hirf GC ¥ F 4 5'-CGC CCG GGG CGC GCC CCG GGC GGGGCG GGG GCA
CGG GGG GAA CGC GAA GAA CCT TAC-3',
1.5 DGGE 5Ei&EH 7

Z M8 Muyzer 25157735 | X401 16S rDNA Y V6 ~ V8 R A5 X 194 14 ¥ £ 17 DGGE 43#r, DGGE i
8% RNMIERCBEE (SN, B . PRE . WA ), HAREWRERE R 38% ~51%

HLUK K D code DGGE % (Bio Rad, E[E), HIETE200 V R THAIKS ~10 min, F57E 85
V A E R T Bk 16 h, FLIKES HUG ST R RAR YL € °) Bl R A 48 2 HE A 1E X (Bio Rad, Gs -
800) #4 .

DGGE BEEHH Molecular Analyst 1. 12 (BioRad, &) #7557 THEMZREE M, — A2 5040
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PRSI RE e — A B Lk, MR A T I B R [ RE L 9 DGGE 47 HEAT4H T IX & A9 Shannon-Weaver
ZHREVEHRBOMT (Shannon index) : H= = Y, PlogP,, P, HH—FIE (DGGE FE§rh iy 1 &84 1
BARER IR RMEAR , AR P =n/H TV, n, WL E R0 IR H A W P
1.6 SitHin
A2 Excel 2000 WIS, FIFH SPSS (13.0) A T£ & A Duncan's ¥epE 725 5 WM

K5

2.1 RESRHFNEAREENAEERHEE pH E VFA BI2200
ME T —anl b, ZERFEHEE, B, C. DAY pH EME T XA, Hr 20 HIERRE, ¢ 489 pH

B A 5.68, WEMTXFTIEA (P<0.05),
HE 1 -b AU, 7E20, 27 f142 HIRES, B, C PRZHAY S K MENR DR 1Y 7 Bl X0 IR 2 Aok
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Fig.1 Variation of pH value (a) and concentration of TVFA (b) of caecal digesta of four groups at different day-old
A: XFHB CK; B: 754:Z Probiotics; C: A% Synbiotics; D: H4EZE Antibiotics. The same as follows.
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Fig.2 Acetic, propionic and butyric acids proportions of the caecal contents of four groups at different day-old
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Fig.3 DGGE profile of caecal contents of broilers on 27
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Fig. 4 Number of DGGE bands (a) and diversity of bacteria (b) of four groups at different day-old
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