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Abstract: The aim of this study was to explore the effects of adding different levels of compound bacterial
preparations in the diet on serum biochemistry, growth, digestion, immune performance and gut microbi-
ota of Mayu broilers. A total of 240 healthy 1-day-old Mayu broilers were randomly divided into 4 groups
with 6 replicates in each group, and 10 broilers in each replicate. In the basal diet, 0 (control), 0.05%,
0.1% and 0. 2% of the compound bacterial preparation were added, respectively. The results showed that
compared with the control group, the supplementation of 0.1% compound bacterial preparation signifi-
cantly increased the average daily gain, feed intake, thymus, bursa, pancreas, jejunum and ileum index,
and the content of serum total protein, high density lipoprotein, IgG, lysozyme of Mayu broilers (p <<
0.05), while the serum alkaline phosphatase activity was significantly reduced (p<C0.05). The 0.05%
and 0. 2% of compound bacterial preparations significantly reduced the serum aspartate aminotransferase
activity (p<<0. 05). Different levels of compound bacterial preparations significantly improved the digesti-
bility of Ca, P and 0. 1% of compound bacterial preparations significantly increased the gut villi height and
mucosal thickness (p <C0.05). Regression analysis showed that ileal villus height, IgG and triglyceride
content had a significant quadratic relationship with the content of the (»<C0. 05), with the highest level in
0.1% of compound bacterial preparation. In addition, the compound bacterial preparations significantly
changed the B-diversity of gut microbiota in Mayu broilers (»p<0. 05). At the phylum level, it was mainly
composed of Bacteroidetes, Firmicutes and Proteobacteria. At the genus level, there were six common
bacteria, including Bacteroides, Mucispirillum and Desul fovibrio etc, with relative abundance higher
than 1%. The 0. 2% compound bacterial preparation significantly increased the relative abundance of Ver-
rucomicrobia and Paraprevotella (p <0.05), while it significantly decreased Faecalibacterium (p <<
0.05). The results indicate the compound bacteria preparation could improve the serum metabolism,
growth, digestion and immune performance of Mayu broilers to varying degrees. It also had an impact on
the structure of gut microbiota, of which 0.1% was the appropriate addition level.
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DL A58 R B — 35 AR TR N B & s WA BRI T, T 2 b 25 A TR AL e B AT A% & 5 AE 22 TE] Y B TR
VEF . 78 i 8 fele B A0 A 5 1 B 22 1) B 3 B A R A, T R IR R I S A R HEER S
AR AR T RN Lia SRS BoR 5 8 — 2 I BRI M E . T K LT T R 2 M R 1 A TR i
FREH 1gG &R, JFRRIET R/ 7 HIRIETE R, Yo & BEGE 8 15 80— T HOIR 28 74T 1 A 5 2
AR, —HEWEAH B ERS T M2 B T-SOD & &M H TR E. Lema & B9t E
Wl L. acidophulus M'S. faecium WEGH5HE LK, &6 F 68D E s 6125 H 38 Bt FoR
e, HO AR ISR b b i e O T TR AR

JBR 2 1R X 2 v B R A TR XS S A, LA TR T A L R R L SN R L AR L P I R A
Mo REZITTRERE NS Z., AR TR A S A [6] 2K 7 52 A T 06 R R P XS i s A, AR
AL . SBE v Re F 7 18 AW RS2 e, B T8 R B4 TR 550 76 RR P TR XS L A o7 R 4 AR 2 AR A

1 #R57RZE
1.1 KE A

52 A TR 2B ER R (=50. 0 X 10° CFU/g), TRRM K (=2.0X10° CFU/g), BHEKH (=0.1X
10* CFU/g) FIERFLFTH (=1. 0X10° CFU/ g) 4 .

VEHL 240 HORBUAERR G 1 H SRR XS (A L BEAGLELBI R 12 1, BAL A 4 4, B 6 MERE, B4
EAR 10 H, 4r e SR s m o FRRD . 0.05% . 0. 1% /1 0. 2% MR A B w5, A a5 A 3 75 [7] — 2R
B RA 3 E BN, AHREMUOK, WFVEL L TRE . TN 5 G874 MEbR 7250 ) B AT, 1l
WAL 90 d. 2 MR 3E I [ AR B (1994 Tl 72 (4 X 14 85 5 5 B A v G I B Al AR JC2H 10 B8 3 K- g 1.

®1 EMARARRESRKTE(RFRERM)

it H 0~35d 36~90 d
JEEL/ %
ESP/S 65. 32 64. 65
KA 22.00 20. 00
EfERE 7.00 7. 00
1oy 1. 40 2.50
A 1. 28 2.50
Yaris 1.15 1.50
R A 55 1. 00 1.00
' 0.35 0.35
DL-%E & iR 0.15 0.15
iR 0.10 0.10
TR 0.25 0.25
At 100 100
BEFKF

fRHE/ (M] « kg™ ) 12.14 12. 33
HEH/% 20. 83 18. 55
5/ % 0.99 0. 88
BB/ % 0.71 0. 67
WA/ % 1.11 0. 94
HHER/ % 0.36 0. 32

T BURECN ST ARt 46423 A 4 600 TU, 42 E D, 2 200 1U, 46/ K E 30 1U, 46/ K B, 6 mg, 4/E K B,
8 mg, 4iEE By 5 mg, 4iEE B, 14 pg, MR 32 mg, M 25 mg, MR 0. 6 mg, AEPEK 0. 25 mg, AL 50 g, Fe 50 g,
Zn 60 mg, Cu 8 mg, Mn 50 mg, Se 0.3 mg, 10.5 mg; Qe NI E.
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1.2 HARE

RIS ZE AT 4 d, BASEE AL 3 HURRP RS 52 TG, R E g lidE 3 d 28, i
WA RS, B EE R 4 REEE AR i (%Y, BRGS0 A B2 R i A O B B 7D ok 48 3 # ik
il 10 mL. F & 20 min J§ 3 500 r/min B> 10 min JFB _EIHR . —20 C NRFRH; J8 5% 5 MUk 28
FIE . BRAR . WLE . RS . ML, BRR . SR ICEE . 248 . s MEg, RSB TR, SN
), A RER K Wk T, URARI T K s WUE M NAEYIIRIL A T ARG —80 CURAF TR & .
1.3 fEHRUE
1.3.1 AKMKRE

Z M NY/T 823-2020( 5 & 15 7 1k i 44 1) AR 05 1 EE B3T3 5 9k ) 0 s AR K beBE, B A R R g
BHATIC AR R A, IR RS R Y R B Az @R, it P HRE R, P H BT
HURHBT 5 H.
1.3.2 i

R 4 E s i A AL 2 BT AL COTA-400) 1 22 1L %5 B K . SR B, Hh =8, & (RO EEIREA .
BN S . A R SN L B R ML IR S Y i DAV /NER TR A0 N IR . SR e i il e
VS VRT3 M 5 0 FH B S R B AR G 928 Ll U D e EBR AR 11 A(TgA) L R BREE 1 G(IgG) MR g3k & 11 M
(IgMD) 5 1.
1.3.3 BEHRHK

FRIBGOFFRE . BRAR . WUE CRBRILN A . KR8 . L. Mg, % R%E. T+ 240 =Ml k). 115
arE R .

I=m,/m, X100%

Kb om, HEREET R m, R IE R
1.3.4  HALARH

0 SRAR I S8 B HOA 10 SR B a5 B T WSO S0 P 9 P B AR 4 W S PR T A, T IR 100 g Z8FE 5 mL
A 10 Yo B BR B 2. K iRk JEORE . R ZEME T 65 ‘CHET 48 h. [ 24 h B, By#edLad 40 H i+ 784
IRAJE R, MAER (GE) SR FIA b2 vk (5 E TKA2000 4> [ 3 & 300 2 40 5 s L& [ R HELIK E A
(GB/T 6432-2018) %€ ; 5 (Ca) Kk H EDTA % &% & % (GB/T 6436-2018) il & ; B (P) R H 43 66 FE 1
(GB/T 6437-2018) I 5E.
1.3.5 MiEHS

REF I, SHAE AL 5 cm, Tris K th e mBL, 4% 2 R P REE E . g, )
BL5 pm WA, TRARKE & A (HEE) Y, SRIGTE 22 5K EE NI, SR A Image Pro Plus 6. 0 ll it 4%
B, RS REMBEIEE. BRESN 3 NEEME, PRSI,
1.3.6 mEMmES

FIH QIAamp DNA Stool Mini Kit(QIAGEN, fE[E) #2 iU H I /4% & DNA, §71 16S rRNA V3-V4
[X (338F: 5-ACTCCTACGGGAGGCAGCAG-3", 5" iy & i #5ic; 806R: 5'-GGACTACHVGGGT-
WTCTAAT-3"). PCR #3472 #) H QuantiFluor™-ST W (55¢ 6 & & RS A, MR 95 I ¥ B 2R 3 b )R
G ST Miseq M. X X006 7 50 ECHE #EAT PR 42 . ok . PR . b UESE — RIS, 7E 97 A
JE N A Usearch 7. 1 XFFFIER %, B30 B EERITL(OTUs) , K5 H RDP Classifer ¥ OTUs fR%& 751
5845 1 Silva HEAT FLXT CE AR B BI{E A 0. 6).
1.4 HIEDH

a ZFEPE LY AP 3 & B 48 20 (Chaol Fil ACE) I 2 #1448 2 (Shannon Hl Simpson) /R 5 § 2 #1438 12
e /N3 Il U 43 Bk (PLS-DA) A7 T Ak, 38 5 31 5 3B InAX UniFrac B 85 40 M i 1 21 (\) 25 5 &R 1AL
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i F SPSS 22. 0 8 FE47 5 2508, AETEES T2 X, H Duncan B:9E17T 2 & g, i £ — 1 Al
43 BT PEAR 5 A B S RN VR K E B 52, S5 DL » £5 Fos, p<10.05 WERASLIT¥E L.

2 HREHSH

2.1 HKiEgE
B2 2 Al S MRAR LG, W G TR S B TR RIS SR T i (p<<0. 05), H 0. 05% A1 0. 1% &
TR T ) 20 B B T RR SR P XS S H B R (p<<0.05), T 0. 1% EAHBAA X B EST 0.05%E4
Tl 4L (p=<C0.05) 5 [AEF, 0. 1% 58 A B il 770 41 5k 35 42 w80 17 PRSP A WS A0 R £ 4 (p<<0. 05).
K2 EAEHFNKRIEABEKMEENZI

AN
=]
e
PRl

2H 51 p 1A
| X

POl 0.05% 0.1% 0.2% g i
R R/ g 32.394+1.09a 32.114%1. 13a 32.8340. 92a 32.394+1. 14a 0.79 0. 90
K/ g 2352.11£11.07d 2 370.9413.32b 2 409.284+39.07a 2 354. 44+ 14. 69¢ 0.96 0. 40
T H R R g 28.994+0. l4c 29.2340. 16b 29.7140. 49 29.0340. 19¢ 0. 94 0.39
K/ 6 756.00£76.73¢c 6 850.0039.00c 6 991. 00453, 33ab 6 860.00E69. 86bc  0.55 0. 32
BT 2.87+0. 04a 2.89+0. 02a 2.90+0.01a 2.9140.03a 0.06 0. 06

W NEFRARRFER p<<0.05, ESHGIHE L.
2.2 MmiEKE
H2 3 AT, 5 XA EG, 0.05% F 0. 200 5 & B i 570 20t 35 B AR 1 JRR 2P0 IR XS A B A B il 1 (p <<
0. 05) , 17l 11 F (g % BE B A 11 ST S Vi BEAE 0. 1 02 & Tl 1l 70 41 38 3 T 35 (p<<0. 05) 1k Tl T G 47 2 AE
0. 1% 5 4 il 7 240 5 BEAR (p<<0. 05). BLAh, BlA A V1l 300 42t A 188 s ek = o ok 3 22 W 38 ) —
KT E R (p=0.04), H 0. 1% G B il 77 41 o 2 e 3 38 3 b g
F3 SAEHFX P MG MmERSIEREGEMR

. 4153 pfE

Xt He 0.05% 0.1% 0.2% & Zwist
AHEEAM/ (UL 5.6740. 33a 4.5540. 29a 4.3340. 33a 4.43£0. 30a 0.28 0.19
BEEFM/ (UL D 224.73410. 15a 190. 12+3. 12b 208. 33417, 17ab 194.55+7. 3b 0.42  0.74
BRERE R/ (U LD 1 234.09+46.07a 1179.78+38.17a 872. 304108, 34b 1314.22439.32a  0.87  0.52
BEA/ (g L7H 37.63+2.58b 35.034+1. 93b 45.9343. 3a 38.903. 36ab 0.71  0.82
BB EE/ (mmol + L) 2.99+0. 22a 3.02£0. 10a 3.06+0.12a 2.747+0. 29a 0.23  0.16
il =/ (mmol » L™ 1) 0.52+0. 06a 0.6020.03a 0.70+£0. 05a 0.6240.08a 0.56  0.04
% ERE M/ (mmol « L) 2.634-0. 42b 2.7640. 37ab 3.4240. 28a 3.0740. 15ab 0.40  0.51
K% EAEE A/ (mmol « L) 0. 38£0. 04a 0.39+0. 04a 0.420.03a 0.39+0.02a 0.72  0.48
LR R /(U - L) 3287.334192.26a 3 285.474525.77a 3 170.624266.99a 3 405. 644-462.23a  0.52  0.46

H: NEFREARFR p<0.05, ZRALHFE L.
2.3 H{LERE

H 2 4 AT, ST RRARLE . 0. 10052 T 500 21 b 25 B2 v 1 R 2P DA XSS JBe At L = i 1 [l g 48 £k (p <<0. 05)
1M 0. 05 % A1 0. 2% 2 AW HI 4 22 55 RG24 L (p=>0.05) 5 &4 H 5 4134 8 55 7 RSP A 45
BEIHALE (p<<0.05), Hrf 0. 1% M 0. 2% B AWK FH Z B 22 R TG T4 E L (p=>0.05). o, MR G
PR B, LR E AR R B E TR R (. p=0.05; T p=0.02), H 0. 2% E & HHl
U EERIER v Sutl B g=)
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x4 A& 5 3 BRI P85 1 AR R 2T
SH 4 5 pE
X R 0.05% 0.1% 0.2% gt Tzl
JF U 48 44 2.3740.33a 2.384+0.21a 2.4840. 21a 2.1340. 34a 0.32 0.30
i i 45 0.2140.03b 0.23%0. 03ab 0.2740.03a 0.2340.02b 0. 65 0. 39
UL 45 % 1.7340. 24a 1.754+0. 12a 1.7740.07a 1.714+0. 17a 0.62 0.21
=R 0.47=£0.06a 0.487£0.07a 0.507£0. 05a 0.497£0.09a 0.32 0. 34
Qi) R 0.6040. 12a 0.6540. 04a 0.63%0.09a 0.494+0.05a 0.24 0.08
zs e 5 1.260.04b 1.2940. 03ab 1.4020. 02a 1.26£0.02b 0.96 0. 49
5] 7 48 % 1.03%0.05b 05%+0.04b 1.2240.01a 0.98=£0. 04b 0.85 0.54
54k %/ Y 23.2640. 5¢ 28.984+0.13b 30.4940. 29a 29. 7740. 92ab 0. 28 0.15
BRI E/ % 33.841. 79c¢ 36.7340.82b 37.8740.51ab 38.2540.77a 0. 14 0.09
LA FE R/ % 57.9140.78a 58.1640. 49a 58.3540. 37a 58.9041.0la 0.05 0. 02
BBEEIH R/ Y 74.5341. 8a 74.86+1.77a 74. 48+0. 54a 74.140. 24a 0.23 0. 44

b NEFERARAR R p<<0.05, BRA G E L.

2.4 BFEES

HI2& 5 AT, 550 IR LE . 0. 05 D0 52 45 TR R 24 35 4 o 1 25 i AR [0 i 000 6 v 8 I T R P 8 )

BE(p<<0.05), {H I ZFEAL T 208t (p<<0. 05) 5

0.05); 0. 2% %E 4 Bl

17 8 T e B B I R T A (p<<0. 05) . H 0. 1% & 4 B A 4H 35 3 i

0. 1205 A bR R 2 0 35 3 i 1 2806 i B RN I IR 2 (p <<
R 3 AR 190G B AR RS L (p<<0. 05). IEAh, %E ] 57 B 4, [l

x5 EAEHFINETABGERLSHRIME

5iH 4 p i
pogidl 0.05% 0.1% 0.2% &t Zmsk
T2 HERE/pm 1314.78+78.85b 1 141.01460.97c 1 648.70%£29.09a 1 007.35+38.97d 0.66  0.73
W55 R B/ pm 202. 02428, 10b 452.12439. 89a 157.57+11. 39c¢ 231. 65419, 54b 0.80  0.96
Bk 6. 631 06b 2.5470. 30d 10.5140. 7da 4. 3840, 4dc 0.94  0.93
BB/ im 1548.65+59.79b 1 604.38+83.57b 1 815.62420.57a 1 258.03+31. 98¢ 0.47  0.35
Y7 BT/ pm 1387.78+46.08c  1599.10=14.41b  1723.65438.68a  829.28+42.39d 0.34  0.12
Wa S5 R B/ um 253. 97447, 60b 454, 41425, 62a 274.08+13. 16b 163. 49422, 63c 0.44  0.63
Bk 5. 6220, 95ab 3.5340. 22¢ 6. 310. 39a 5.19+1.00b 0.87  0.99
BB/ pm 1664.01483.17c  2071.49+23.22a 1 986.51+24.49b  980. 40437. 29d 0.31  0.07
I 7 WEFE/pm  1156.724£52.89b  1270.214£45.90a  1276.85220.38a 1 033.01£43. 19¢ 0.43  0.03
Bs R/ pm 205. 3328, 86b 273.17421. 98a 184. 62420. 94b 150. 05+15. 0lc 0.32  0.65
Bk 5.7341.01b 4.6740. 39¢ 7.000. 86a 6. 960. 87a 0.32  0.73
FMREE B/ pm 1 384.28437.02¢c  1551.35433.09a  1487.20+29.84b 1 174.78+36.01d 0.32  0.17

W NEERARER p<0.05, ERALIHEHL.
2.5 REHEARFEERY
HIAR 6 n A, S RERTEG . 0. 10652 & BRI 550 201 W 25 418 e 17 JRR BT PR X8 i g ik ER 4 48 2 (p <20, 05) 5 1

0.05% M 0. 2% B EHHIFN 0] 22T HE T2 L (p=>0.05);
R T I T B R (p<<0. 05), T 0. 2% B AW R A ZEF LG 1222 L (p=>0.05).
I, 1gG i vk 5 35 ) U m A (p =0. 05), H 0. 1%& & il 57 41

Hiﬁ

FIAf, 0. 1% E AWl R EFREST 1gG
A, B A HE
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R

% 5 M w2E, F,

R o6 S HE G PG L% e R

SH 20 51 p H
pagiist 0.05% 0.1% 0.2% & —m
I it i %5/ % 0.19740.02a 0.2340.02a 0.2340.01a 0.1840. 04a 0. 68 0.15
i R 46 %5/ V% 0.1440.01b 0.1540.01b 0.2140.01a 0.1640.03b 0. 65 0.57
IR % 0.08=40.01b 0.1140.01b 0.1440.01a 0.0940.01b 0. 89 0.23
IgA/(g+ L™H 0.5840.01a 0.5840.02a 0.5840.01a 0.5640. 02a 0.12 0.11
IgM/(g- LD 1.8240. 04a 1. 9040. 09a 1.8740.05a 1.8940. 02a 0.40  0.63
IgG/(g - LY 2.0140. 20c 2.3140. 20ab 2.40+0. 10a 2.1140. 10bc 0. 89 0.05
VAEIWE/ (ug e mL ') 8.5840.54b 9. 60+0. 84ab 12.01+0. 58a 8. 9540.47b 0.43  0.88

W NEFRARFFRR p<<0.05, ZRA G L.
2.6 BEREY

AN TR 7K - 5245 T o 50 ] W8 JRR P PR XS 1) 0 T A2 0 O e 91 S A S R A RT 97, 4806 R S R4 3
939 4~ OTUs (X} JE Ky 810 4>, 0.05% K 786 4>, 0.1% K 769 4, 0.2% K 776 4>, HpIEE 615 4~ (|
la). a ZREVEII TR, B INAS ) 7K SF- 52 45 T 1) 590 060 B 2P1 PR RS i 3 flc A ) 4 ' B N2 AR PRS2 i e e i o T
X (p=0.05, Kl 1b). pREE TR XA 16 11112 )&, 0. 050 AW HFI4LA 14 1193 )&, 0. 140K
BWEHIRAEA 157193 )8, 0. 2% EAWHIAAA 151793 J&. 11KF I, EZHBFFE ] (Bacteroidetes)
(XFHR . 51.62% 5 0.05%: 54.50%; 0.1%: 57.51%; 0.2% . 47.41%), JE&BEE '] (Firmicutes) Oif A
24.80%; 0.05%: 21.00%; 0.1%: 21.27%; 0.2%: 19.58%), A8 & #T B I'] (Proteobacteria) (X} Jif .
14.55% 0.05%: 12.25% 3 0.1%: 9.01% ;3 0. 2% : 20. 71 %) F41p: J@AKF- b, HIXTERBE S H 1% LA EfY
H WA Bacteroides, Mucispirillum , Desul fovibrio, Cloacibacillus, Prevotella  Paraprevotella (F
lo). B ZREME M 0 7m 1 T TWUAE ) T HE A A AR AR 52 5 TR T R KCE R A T i B2k, HALM 22 A it X
(p=0.02, B 1d). BuAb, EEREMN 2S00 B8 0. 2% 8 A W41 4w THEM B 1] (Verrucomi-
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