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W OE: KRR S AMTARN Y b ET { BA DA S 2 S (EO-PGS) *F & % & = 1 ft fo
T8 A Mg e, LI A80 R 65 RlRE A T Z o m RS R R 4 A FFme NES L H
INEH 20 R, AT B E L A AR R IR0 E A o A 4R e R sl AR AR P IR e 0.50,0.75 A=
1.00 g/kg EO-PGS #93XIh /4%, T 7 d, EXH 56 d. LR AW 1) 5 BE4L,0.75 F
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F2 1.00 g/kg EO-PGS 45 W B BF 45 M) 4 A A8 xR, AU BAK, 3) £ TR L, 5 b re a4t
Yo iIKIE L AR AR R 1T AT F B AR G094 S (P=0.071),0.50 #= 0.75 g/kg EO-PGS 4L & W
WIRE AR FE R FR G (P<0.05), £F/KFE 5@ a4L,0.50 = 0.75 g/kg EO-PGS
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A5 ZEMEGW I P aii LR R B M WOT R <15%. A MR A B 9K R | 8
MPTETERE, A SR MIE R J1 A, Z B AW b M A Rt A A R B R A
FUA AR A ARS8 P AT R B . A5 DA MY F T AR AE T2 % EO-PGS,

B 8K, EE YR T 2R s s i 1.2 IR S RFEERE

T AS 4 % BN A A A I A ) VM 480 H 65 JE I R HEAHIT (@R P 2
(essential oil/palygorskite composite, EO-PGS ) , #f& Wre N, ML 4 4, B4 6 MER, BAE
I REAE A7 50 1 i 38 A R, D0 A o TR R 2 5220 HAG P 0] 4% 20 g0 — i MR LR R, IE
), S T T At R, i 4R R AR XY AR R B TR P 2 ] R R Al ] AR 3 6 2 43 1) ] WG A R
I, ARG B T R R R IS R K SF EO-PGS XF Al AR 1 0.50,0.75 1 1.00 g/kg EO-PGS (¥
XS A PR A T AR s, DO Oy A IR, SRR R 2 % (OB 1R R AR ) (NY/T

ARG A o B I S AR 33—2004 ) 45 A Az 7= 5L BR B ], 35 At 4R R 2 A K%
BHRAKFEREL,

1 #MR5FZ* IR R A RUZ B TR, T 1R 2

1.1 RIEHR B0 A R RS G 1 AN 3R HL B

IR A EO-PGS HIVL R34 W RHE By A B W WA B i AT, 13008 A iR AT EROK
NERAE R A M R >70%  f T 7 dL IR 56 d,
YO CE A RS AN E T IS A ) >15% , H
Fx1 EMGAMAREEFRKE(KTERM)

Table 1 Composition and nutrient levels of the basal diet (air-day basis) %
JEUB} Ingredients & Content 22K SF Nutrient levels? %1 Content
F K Corn 67.00 fRiEE ME/ (MJ/kg) 11.44
T H1 Soybean meal 22.28 HEEH T CP 16.50
%5 Limestone 8.72 HE IR Lys 0.83
BEER A4S CaHPO, 1.00 HEAEMR AR Met+Cys 0.57
TRkl Premix” 1.00 5 Ca 3.61
41t Total 100.00 AR AP 0.36

1) TR B A T 5 4 AR $2 fit The premix provided the following per kg of the diet; VA 7 500 U, VD, 3 000 IU, VE
20 TU, VK, 2 mg, VB, 2 mg, VB, 4.98 mg, VB, 4.98 mg, VB,, 0.02 mg, ¥4 & nicotinic acid 30 mg, ¥Z B{ pantothenic acid
15 mg, MR folic acid 0.8 mg, =4 biotin 0.2 mg,Fe 75 mg,Cu 10 mg, Se 0.3 mg,Zn 70 mg,Mn 60 mg,I 1 mg,Ca 1 g,
NaCl 3.5 g,

2) BRI i B(E . Nutrient levels were all calculated values.

1.3 &~ HEERIE 220 mg, K F 2% ff 5 K 41 DNA 2 Bk 7] &

RN, B HUESE B IC A4 7E  (DP328, RIR AR A BRA /) $#2 57 iE N 4
B S R RS R R gt 1k ) DNA JAS R RN G U SR AT AR R
KRER TESITM R ER CEYEE W 259606 E 11 (NanoDrop ND—-2000 UV, Thermo

R BEL  H P EEMEY HRERE, Fisher Scientific 24 A, & [E ) £l DNA ¥, 1% 3%
1.4 BENBTYERRE O R Ji H RS ) i
IR 56 K, B E A FEALEER 1 H 42T B~ DNA B 5 ik BE AT 3 0k, 3571

IRE AR e T 5, S PR s B+ — 48 (H, K 24 - DNA M MR IE S — M B 2
MEBNAEYRESET 2 mL HEE ], T-80 C 100 ng/pL, {7 E = PCR X HF & [ F4EY

RAF TR (KIE) ARA A 2 MU B #1720
1.5 BFEABTYREDETEEHNNE JE B PCR 414, SO A & - 10 wL: SYBR 5.0 pL,

EHC A8 A E AR A 180 ~ LWESI9 0.4 pL, FHE5149 0.4 wL,DNA 1.0 pL,
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WFEK 3.2 pL, KB FEH:95 T 30 5;95 T
55560 C 40 5,39 MEI; 7E 65 ~95 T 2 il 15 fift
thk ., 5140% 1 Primers #F 3, i b TR

YA IRAF S B, SIS L3R 2, B A 51 W) &4
SRR S M S P . LSRN S EEN R
i 2788k T A 20 T A R

x2 S|1HF5

Table 2 Premier sequences

T ElkZ 2]l

Primer sequences (5'—3")

Bacteria

GenBank &% %5
GenBank accession number

RLTA 3% : CGGCAACGAGCGCAACCC

Total bacterial

Fiif . CCATTGTAGCACGTGTGTAGCC

KIGHFE % . GTGTAGCGGTGAAATGCGTAG HF036024.1
Escherchia coli T . TCAAGGGCACAACCTCCAAG ’ ’
WITIRA % . GAGTGGCGGACGGGTGAGTA AF332600.1
Salmonella T % . TGGGCACATCTATGGCAAG - :
WU AT B . GCAACGCGAAGAACCTTACCT AB6OTIAT 1
Bifidobacterium T ¥ . CTTGACCCAACATCACGACA :
AT %% . AGCGAACAGGATTAGATACCC AB680520.1
Lactobacillus T % : GATGGCACTAGATGTCAAGACC )
& A BRI % . TCAACCGTGGAGGGTCATTG 1375071

Staphylococcus aureus

T : TACCGTCATTATCTTCCCCAAA

1.6 EFE#HSHENEHEHSN

H N Y) DNA $6& BRI 5 2 19 1 ¥ &
¥ 1) DNA # it 2% 26 35 £ YRR IR 55 A BR 2 =]
J¥ 434, FIFH Nlumina MiSeq V- & #E4700 )5, % FE
Al 16S rRNA 19 V4 XA SCPEIE EALIN Y, ALk
BeAEWNR . LIAFAT 515F/806R 1551 514, %
16S rDNA 1) V4 XAEy H #9371 X 8 17 PCR
P44, ARAE PCR 7™ Wk B 47 5 BHR A, PCR )™
Y78 318 50 I 18 2% 1) Bt Big W68 1 | Dk A, 7
Yyaifkf#i H AxyPreP DNA Gel Extraction Kit,
PCR 7=#) F Quantus™ Flurometer i#F 17 ¥ & &,
Fie FRARRA A 00 I o 25K, 47 AH N L 461 Y TR
4. f#i 1] NEXTFLEX ® Repid DNA-Seq PE300 -
BHATIT ( B SEE A ELREARAA) .

BAEeAL . 4 H Trimmomatic FF IR 46 M 3 7
HIHEAT S, Flash v1.2.11 A4 3547 PR3z . %
253 W ( pair-end ) P 9 B0 4 0F 47 o 2 45 o), AR
Wr 5% 771K BT & 81 (50 A 2 25 0 2 1 24 T >
Q30,#3KV5 ¢ A N BE Y reads) . I 4K
Uparse 7.0.1090 , H2 3& 97 % 4 AL EE XiF 7 571 b 47 45
14325 ¥ 5C ( operational taxonomic units, OTU ) %

2, i F} UCHIME 514 5 s i 5 A, 3 BCRE A28
KT 5035, i RDP-Classifier v2.11
AR OTU AR 38 7 91 5 505 A Lo Xttt 47 4 Fh
ERE, 3 B A4 OTU W40 22+ {5 B, il 2 4K 1
Mothur 1.30.2 1 Qiime 1.9.1 XJ 4= . OTU 1 &
HEAT 20 B V5 2R TN T & AT
1.7 HEFEITS5 9T

fle A i P B s R SAS 9.2 Gt 8k E AT
Kruskal-Wallis k1K 5, A= 7= 4 68 164 A= 90 40 X
FEBIE AT RN E T Z 0, 2R B EHE R
Duncan [RIEHITZH LK, i KU FHE+
PRifEZE IR, P<0.05 Fn 25 7 7% ,0.05<P<0.10
FRAT HE B AR R

2 GBREHW
2.1 EO-PGS X &84 =ML RIS

H 2% 3 AT, G 00 4 ARG 1 AR R R IR A
Y r gt e, Hob 0.75 1 1.00 g/kg EO-PGS 4111
PR R T X M4 (P<0.05) , 44 EPEEH
REw CPWEE H RS ORHE ST R
ZERAEE(P>0.05),
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&3 EO-PGS X EBA = REM R0
Table 3 Effects of EO-PGS on performance of laying hens
EO-PGS #s 7K
HH EO-PGS supplemental level/( g/kg) P 1A
Items P-value
0 0.50 0.75 1.00

I§mW: =
Iiijz;jitnﬁfite;ﬁiring pre-experimental period/% 89.31+0.57 89.17+1.14 88.82+0.73 89.40+0.84 0.658
FoE R Laying rate/ % 87.40+1.29" 89.74+2.11"°  90.95+0.85" 91.37+3.11° 0.039
4 H R & Average daily feed intake/g 113.69£3.79  111.43+1.66  111.57+3.25  112.61%2.50 0.519
- Average egg weight/g 64.13+£0.56 63.27+0.92 63.25+1.00 63.43+£0.92 0.439
Bl . Feed to egg ratio 2.03+0.04 1.98+0.09 1.95+0.06 1.95+0.08 0.381
H = Daily egg weight/g 56.93+1.60 56.40+2.02 56.41+1.36 56.67+£2.88 0.965
B Death rate/% 6.67+7.50 3.33+4.08 4.17£6.65 5.00+5.00 0.800

[FEAT 8RB AR/ INE PR FRR £ 7 B3 (P<0.05)  ME S L FRERREF AL E(P>0.05), F#EF,

In the same row, values with different small letter superscripts mean significant difference ( P<0.05) , while with the same or

no letter superscripts mean no significant difference ( P>0.05). The same as below.

2.2 EO-PGS MEXHHEH o ZHEMHRI
FH 26 4 T, 25 2H R o I 75 55 R Y 7E 99.5%
PLE, U B R R B 4 A 7 55 B AR P BT

x4 EO-PGSMELEWHEE o ZTHMH

AR, 2SRRI AR 1S B A RO 50 E R
B Shannon 541 . Simpson $5 % . Ace #5 % . Chao 5§
BB E 2R (P>0.05),

sEAl

Table 4 Effects of EO-PGS on cecal microflora « diversity of laying hens

EO-PGS ik

HH EO-PGS supplemental level/( g/kg) PH
Items P-value
0 0.50 0.75 1.00
| 35 % Coverage rate/ % 99.58+0.07" 99.56+0.05° 99.67+0.04" 99.54+0.05" 0.002

15375 Effective sequence/2% 34 389.67+4 568.88 31 042.17+3 102.98 32 621.17+2 505.63 33 513.68+2 447.57 0.335

Shannon #§%% Shannon index 4.89+0.15 5.02+0.20 4.95+0.18 5.04+0.05 0.427
Simpson 8% Simpson index 0.018+0.004 0.016+0.003 0.018+0.005 0.015£0.002 0.439
Ace F541 Ace index 819.48+48.22 829.50+77.71 768.03+68.97 768.08+42.60 0.235
Chao 8% Chao index 839.18+57.49 838.80+67.65 777.94+73.66 774.44+37.91 0.160

2.3 EO-PGSMEBEMHEE B SHFENEIN

B Z AR 3 b 1T LA LA AS [R) B i [B) FE P Fp 2
FEPE DT AR B 22 57 K/, IR 1 s, 8 F2 4
FRAr BT (PCoA ) , 45 J 1 7 X B 41 F1 0.50 g/kg
EO-PGSH [ f 45 14 73 A A X 58 8, DL 4 vy
MM 0.75 1 1.00 g/kg EO-PGS £H T #f 45 ¥4 43 1ii 4
X R, AL EEARR, BT A 22 R IR
2.4 EO-PGS M EXBEEHEHMMYMEEMN
A

R 5 Al R0, FETTKE b, S A FF 1T
JEREG T TR AR TR B 1138 R AR 3T 1], e 40T 1
D FJEEBE B 1T AR X = BE 43 0 A 45.43% ~ 53.27%

F138.39% ~46.14% , X} FE 4L H i b A % 3= 7 HE
S5 A BT A IREEIARTT, 107 0.50,0.75 F11.00 g/kg
EO-PGS #H WL i1, Soitah B2, 4 4 ik
P TTAEX F R TR E 25 (P>0.05) , 5XHE
ZHRA L TR0 2 R B T AR O 35 B A B R
(P=0.071),0.50 1 0.75 g/kg EO-PGS £ 3 & 14
I AR = B I 4R = (P<0.05)

H 2 6 "I FEAHRT R T 0.7% M 1H &
A AU R B BT B B o IR R . 4
THEERERW . A AR RAH R A B EER (P>
0.05) ; 5XF I AH H,0.50 F1 0.75 g/kg EO-PGS
2 Elusimicrobium F X} 3= & 1 2 $2 55 ( P<0.05) ,
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0.50 g/kg EO-PGS AIHLAT B Jm AH X 3= 1 3 4
(P<0.05), eAh, 555 MR A HE , 306 4 0UE AT 7
o FNFLAT TR AR X = BE 24 A A [ R B Y 42 0 (P>
0.05) , 75 B [K P& J& AH X =F B2 A5 K 5] B2 3 A 1K
(P>0.05) .
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Fig.1 Effects of EO-PGS on cecal microflora 3

diversity of laying hens

25 EO-PGSWEBFERNZTYWHEYHEI
FEHZN
7RI, S5X A e i+ 18

XUBAT B AH X = A $E @ (P =0.065)
0.50 g/kg EO-PGS ZH ZLAERFT 18 AH X 4= B 1 25 412 &5
(P<0.05), S5XIIAAH L, 5041 H B AU I
AR R (P<0.05) , V01T I AR X 3
i ZFEAK (P<0.05) ,0.50 g/kg EO-PGS #H 3R +T
TR 2 B 2R 5 (P<0.05) ,0.50 1 1.00 g/kg
EO-PGS 4 K i #F B AH XF £ B B F AL (P <
0.05) .

RIS 1 S
3.1 EO-PGS X &5 4 = E 881 &2

WF5T 2 B, FE 0ORS T ELA PR PR Y AR A
PESE LA AL W) 2E DI RE R IS R 0 OKG il X B X
A e PERE A B AE BT Wang T B 5T %
BH , GRDRR S IR RS TR B nT LR = XY R
o —ERE LUK E L, Akbari %Y AFST &
PR, AR R T B A R T AR AT A 2 i AR TR S
Yol r A o R T R SR R, Ak, Qiao
IR gT I ARDRR IR0 R R 0 o AR
Ty A ] B AR Y B T AL T RE, — R R
P AR A B, A &I, AR
0.50.0.75 1 1.00 g/kg EO-PGS &5 T & X /= %
RO—ERE LK TR AR E L, B, B
IR L4 FTF e T R W0 i AU A Bl N
FEXG A s RE RS R EES A
SR TR T ATREAEAS W FE B 1 42 XS Y A
PERET ARG SR T AR AR AT

x5 HEMNFEXF0.15%(FHEHNF2ELEG])ET

Table 5 Bacterial phyla with relative abundance above 0.15% ( sequence percentage of total sequence amount) %

EO-PGS 7 ik

A EO-PGS supplemental level/( g/kg) P{H
Items P-value
0 0.50 0.75 1.00
UAFH ] Bacteroidetes 53.27+6.79  45.43%14.89  51.78+9.50 46.18+4.54 0.272
JEEER ] Firmicutes 38.39£5.58  46.14+14.14  40.36+8.38 45.37+4.96 0.314
AFFE B 1] Proteobacteria 2.75+1.07 2.73+0.59 2.160.73 2.99+0.50 0.281
TR T Actinobacteria 1.48£0.69 1.78+1.93 1.79+0.95 1.51+0.77 0.694
B2JiEIAR] Spirochaetes 1.54%1.05 0.93+0.66 1.29+0.64 1.31+0.61 0.688
HF:H1] Synergistetes 1.13£0.58 1.34%0.64 1.13+0.39 0.960.50 0.621
WPS-2 0.44£0.56 0.18+0.18 0.22+0.18 0.33+0.24 0.436
HKBETH ] Tenericutes 0.17%0.06 0.28+0.11 0.310.07 0.43+0.25 0.071
B4 17 Elusimicrobia 0.19£0.14°  0.28x0.10° 0.45+0.21° 0.19£0.10° 0.036
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x6 HEWNEEXRF0L7T%(FISNFRELG)HLEREENEE
Table 6 Bacterial genus with relative abundance above 0.7% ( sequence percentage of total
sequence amount) or significant difference %
EO-PGS ¥ /K F
HH EO-PGS supplemental level/( g/kg) P{H
Items P-value
0 0.50 0.75 1.00
HIFF 8 Bacteroides 21.71+5.26 19.27+8.32 21.59+4.87 18.31£3.77 0.635
ZRIFTF & Phascolarctobacterium 6.67+4.16 7.02+3.80 7.93+3.91 6.78+3.75 0.910
TR G EL_UCG-001 , , ,
Prevotellaceae, UCG-001 3.66+0.73 3.61x1.72 4.89+2.41 3.91+1.12 0.680
ﬁiﬁiizogﬁﬁgmup 4.23+1.54 2.82+1.15 3.70+1.49 5.08+2.63 0.306
2K H B Faecalibacterium 3.33+2.01 2.49+0.69 2.79+1.78 3.65+1.75 0.846
FLFFEJE Lactobacillus 0.73+0.42 2.12+1.72 1.15+1.28 1.29+1.65 0.172
Elusimicrobium 0.19+0.14¢ 0.28+0.10° 0.45+0.21° 0.19+0.10° 0.036
AT # B Eubacterium 0.15£0.04° 0.26+0.12" 0.16+0.04" 0.20£0.05  0.044
XU )8 Bifidobacterium 0.007+0.015  0.035+0.086  0.014=0.011  0.016+0.015 0.127
KIGFFHE G ICHEE Escherichia-Shigella 0.017£0.033  0.003+0.005  0.004£0.008  0.001+0.001 0.516
%7 EO-PGS Xt &E 8 7 & i & W8 Xt 3 B 40
Table 7 Effects of EO-PGS on intestinal microorganisms relative abundance of laying hens
EO-PGS ¥ fin/K -
HH EO-PGS supplemental level/( g/kg) P{H
Items P-value
0 0.50 0.75 1.00
+ — 38 % Duodenum
KB Escherchia coili 1.00+0.00 1.21+1.08 1.17+0.95 1.01+0.28 0.293
IR ® Salmonella 1.00+0.00 0.37+0.30 0.96+1.02 1.57+0.79 0.123
HBRATE Lactobacillus 1.00+0.00° 4.77+4.03" 1.59+1.38" 0.88+0.48" 0.017
XU AT B Bifidobacterium 1.00+0.00 3.77+1.98 2.22+2.35 1.57£1.09 0.065
SO AR Staphylococcus aureus 1.00+0.00 0.99+0.52 0.96x0.81 1.11+0.38 0.977
HH#s Cecum
KT Escherchia coli 1.00+0.00* 0.08+0.04" 0.65+0.83"  0.22+0.25" 0.011
VIR Salmonella 1.00+0.00* 0.13£0.05° 0.43+0.25™ 0.49+0.47°  <0.001
FLIRATIE Lactobacillus 1.00£0.00° 2.17+0.76 1.35+0.89" 0.96+0.42" 0.014
WA B Bifidobacterium 1.00+0.00° 2.42+1.06" 3.09+1.00° 3.42+0.96" 0.001
SO R ERE Staphylococcus aureus 1.00+0.00 0.69+0.68 0.93+0.40 1.34+0.80 0.366

3.2 EO-PGS MEBEHE M ZH MMM
R, 15 = 5 I 18 T A W) 2 TR) B R 3 2
i 3 B B 09 2R KR O 5 e B T8 A Y AR K e
L, [R] B g 38 2R T LA 2 5 4 308 SR W T
W, A ) 22 1 B 3 A R T B s AL AR A
REOIRE ARG, 00 41 XY M R R A A
75 AN B 20 22 8] TG i 35 22 S, (46 20 A 5
LW o £ FEPE Y Shannon 45 % ¥4 & F X BR 4,

Simpson 8 F K T X6 AR 21, 15 B3R 56 41 A O P A
AR B RS PCoA T B 2R K R,
0.75F1 1.00 g/kg EO-PGS 4 T B 45 44 43 A AR W 22
B, AERLURE IS, % 4 AR 22 S5 95, U B B A 4 1)
R — S, BT LT 16S 1DNA Hil
ST o AT I 26 /N B B S W) R S R R
B, 5 IEH /N L, 2RE 1 e /) B G A
PRRF 25 A 5L, W 3 P 2 R 1 PR AT 5 R K il
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WITE RN EMAEY Z RS, F it
SEUOURFH PCR -7 B B R HL Yk ( DGGE) M
DNA I J5 52 AR5 AE YA TR G W0 % PRI XS i 1 Tk
AW ZREVE S, % SET S AR A I S kg
WX B A Y 2 R TE B R, X S A
g R —F,
3.3 EO-PGS XI &85 b7 & & 45 ¥ 0 49 # 18 ¢
FEMNZMm

REMBHEYEEZ ARSI R 2, /A
WEoE &I, K& W 18 B B 3 2 U B 1) AR
BEGE T TALR ", A0 25 R W, B0 5 I i B
DAADURF B 1) 0 JEEBE B 1) o 4 XP AR 34, — 3 HH X
JEAE 90% L) |, ELE i EO-PGS Ji 2 Mt #w#i 1]
(R = B A 3 AR Ak, 1T BB 5 4 3¢ 19 B A7 2R
HE T O 2 R E M MAED X ZA X, ’
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Effects of Dietary Essential Oil/Palygorskite Composite on Performance and
Intestinal Microflora of Laying Hens

CHENG Hao' TANG Shengguo'® HE Changging' GUO Songchang' CHEN Jifa’ QU Xiangyong'*
(1. College of Animal Science and Technology, Hunan Agricultural University, Changsha 410128, China; 2. College of

Life Science and Resources and Environmental, Yichun University, Yichun 336000, China)

Abstract : This experiment was conducted to investigate the effects of dietary essential oil/palygorskite compos-
ite (EO-PGS) on performance and intestinal microflora of laying hens. Four hundred and eighty healthy 65-
week-old brown Lohmann hens were randomly assigned to 4 groups with 6 replicates in each group and 20 hens
in each replicate. Hens in the control group were fed a basal diet, and others in experimental groups were fed
basal diets supplemented with 0.50, 0.75 and 1.00 g/kg EO-PGS, respectively. The pre-experimental period
lasted for 7 days and the experimental period lasted for 56 days. The results showed as followed: 1) compared
with the control group, the laying rate of 0.75 and 1.00 g/kg EO-PGS group was significantly increased ( P<
0.05). 2) The B diversity analysis showed that the cecum microflora structure distribution of 0.75 and
1.00 g/kg EO-PGS groups was relatively scattered and had lower similarity compared with control group. 3)
At the phylum level, compared with control group, the relative abundance of Tenericutes in cecum of experi-
mental groups had a trend to increase ( P=0.071), the relative abundance of Elusimicrobia in cecum of 0.50
and 0.75 g/kg EO-PGS was significantly increased ( P<0.05). At the genus level, the relative abundance of
Elumicrobium in cecum of 0.50 and 0.75 g/kg EO-PGS groups was significantly increased ( P<0.05) ; the rel-
ative abundance of Eubacterium in cecum of 0.50 g/kg EO-PGS group was significantly increased ( P<0.05).
4) Compared with the control group, the relative abundance of Bifidobacteria in cecum of experimental groups
was significantly increased ( P<0.05) , and the relative abundance of Salmonella in cecum was significantly de-
creased ( P<0.05) ; the relative abundance of Escherichia coli in cecum of 0.50 and 1.00 g/kg EO-PGS
groups was significantly decreased ( P<0.05) , the relative abundance of Lactobacillus in cecum and duodenum
of 0.50 g/kg EO-PGS group was significantly increased ( P<0.05). To sum up, dietary supplemented with
0.50 and 1.00 g/kg EO-PGS can improve the performance of laying hens, and improve the bacterial diversity
and optimize intestinal microbiota structure to a certain extent.[ Chinese Journal of Animal Nutrition, 2021,
33(5):2631-2641]
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