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S MR 2 A KM BE L I SR L 4L T B
LSRR

Bk, REF, Anf, EBRW, Kk ok, & E, IAk, 4%
(RN RSB 2B/ 7 E S e IR S AR A R = ZH# A8 230036)

FE: AR B TENTFAE HAR TIN5 2 W0 ) 2 W 5 26 S AR KPR RE LS FE b5 TR 0 RV AL 3 B AR
THACEE /N R EIE S E I WA, SRR RAF A BTHE R (9.76+0. 12) kg (9 45 H (10 #H] £ Wi s 75
14 HEEHL X BRAA RIS 2R, f2 7 H, X501 28 d, Z52RRET S IR LL , B i 2 6 Rk
RAERE 22 P2 R (P<0. 05) , BT LUtk 35 FE AR (P<0.01) o BEEZHRATIM TS IgA  1gG  IgM & f 1o 35 52 5 (P<
0.05) , BELYIE L (SOD) 4 B H Kt AL Y ( GSH-Px ) WA y-TF PR (IFN-y) & il B E 4= 5 (P<
0.01) , 7%t EAL =B B (MDA) 52 BB R (P<0.05) , BN T 4 B HLEE A% LR D5 (9 9% 53
FALTH A W22 5 (P<0. 05) o BT EE 2N 20 BRI v 4y B AN I Al 175 M W 5 4R 10 ( P<0. 05) . B S MRS Il 5 4R
wzs T AR S R AR R K V/C AL (P<0. 05) XSS TR BESE AN 1.2 (P>0.05) , #5 FE MR A 2k 20 1
I7( Actinobacteria) FHUATF I T ( Bacterroidetes ) 4 B 48 &= 1 3 45 5 (P<0. 05) , BUFF 7 29 ( Bacteroidia ) , HH B #F 71 24
( Methanobacteria ) 13 AT 5 4% ( Halobacteria ) 2l 8 50 & 8.2 #2175 (P<0.05) , 04T 5 H ( Bacteroidales ) F1 H 42 AT 5 H
( Methanobacteriales ) Zl & 50 B Z e 51 (P<0. 05) , U AT E A ( Bifidobacterialeceae) . BEAT #F} ( Methanobacterice-
ae) FIE 75 1K G ( Prevotellaceae ) 4 T8 £ 10 b 2 1 75 (P<0.05) , BIRFH R} ( Lachnospiraceae ) 4l i Z FEAIL (P<
0.05) , F e J8 #1 &8 ( Methanobrevibacter) 5 1K 8 J& ( Prevotella) . shuttleworthia F succiniclasticum #1550 B 2
= (P<0.05) . BEWI 76 H M N s i 22 0, 7T LASR s ) 6 S5 S AR K MR e L S ) Bl RE 00 35 40 9 B R WL TH
TR R NG & B R B I A E T HE

KER: WS, W, iEA L HAR,; HEER

FE SRS S858.26 XHkFRIREG . A XEHS: 1000-4440(2019)01-0122-08

Effect of astragalus polysaccharide on growth performance, serum indi-
ces, digestive function and rectum flora of Hu lambs

FENG Shi-bin, = CHENG Lian-ping,  SHU Ying-shuang, @ DONG Yan-li, @ZHANG Mi, LI Yu,

WANG Xi-chun, WU Jin-jie

(College of Animal Science and Technology, Anhui Agricultural University/Anhui Province Key Laboratory of Local Livestock and Poultry Genetical Resource
Conservation and Breeding, Hefei 230036, China)

Y75 B 3 :2018-06-19

E£TH 2018 A58 T 5T & 31050 H (1804¢07020187) 5
o5 B B AL BRI 5 A W R R TR SRR T
B ( AKLGRCB2017009) ; & #08 ARAR ML 4= 2 7=l 47 R
1K Z3 H (AHCYJSTX-07) formance, serum indices, apparent digestibility, digestive

TR LM ( 1984-) 5 INTREEE A Wit Scupli, H 2 MK enzyme in pancreas and intestinal flora of Hu lambs. Four-
B ERIRRSTT AR, (E-mail) luyifsh@ 126.com, & teen 45-day-old Hu lambs weighted (9.76+0.12) kg were
B RIS — R divided into control group and astragalus polysaccharide

Abstract: This experiment was conducted to evalu-

ate the effects of astragalus polysaccharide on growth per-

BWUEE  RETT, (E-mail) wjj@ ahau.edu.cn group, seven lambs per group. The feeding assay lasted for
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28 days. The results showed that compared with that in the control group, growth performance significantly increased in as-
tragalus polysaccharide group (P<0.05), and the ratio of feed to grain significantly reduced (P<0.01). The contents of
IgA, TgG, IgM in the serum were significantly increased (P<0.05), and the activities of superoxide dismutase (SOD) ,
glutathione peroxidase( GSH-Px) and the content of IFN-y were significantly higher than those in control group (P<0.01).
The content of malondialdehyde (MDA ) in the astragalus polysaccharide group was significantly reduced (P<0.05). The
apparent digestibility of dry matter, crude protein and crude fat were significantly increased in astragalus polysaccharide
group (P<0.05). The activities of pancreatic amylase and lipase in astragalus polysaccharide group were significantly in-
creased (P<0.05). Astragalus polysaccharides significantly increased villus height and V/C of duodenum, jejunum and ile-
um (P<0.05), but there was no significant difference in crypt depth (P>0.05). In astragalus polysaccharide group the
number of Actinobacteria and Bacterroidetes increased significantly ( P<0.05) , the number of Bacteroidia, Methanobacteria
and Halobacteria increased significantly ( P<0. 05).The number of Methanobacteriales, Bacteroidales, Bifidobacterialeceae ,
Methanobactericeae and Prevotellaceae increased significantly (P<0.05) , and the number of Lachnospiraceae decreased sig-
nificantly (P<0.05). The number of Methanobrevibacter, Prevotella, shuttleworthia and succiniclasticum increased signifi-

cantly (P<0.05). In conclusion, the addition of astragalus polysaccharide con improve growth performance, immunity, an-

tioxidant capacity, apparent digestibility and intestinal microflora of Hu lambs.

Key words :

T FEZ M (Astragalus polysaccharide ) J&— i i]
T K P A 200, 2 DA B S R B T A B Y
TRy, BT IZ A Y E T SR
G SO AR B A A T ek AR B A O
AWFFEERAE S, B SR 5t | & & LK™
S E D RE , (W] I AT DL e Sl W HLAA Y B
EBESI Y, Tan SN Ry, KSR AR E S
ERMEREMEGE R E SEM T . BT,
SR YR Sy —Fh s @ RDRLES IR TR & A
HhR Bk Bz

W2 b R AT B4R S A WS SR SRR
WhJe , BT RO N B B, S BUERKIR G TR AR
SEURI] = B A2 K R, R SR B 1 R 2k
WEZHER &4 D)z B2, W2 h
Xof T 7 25 5 A BCHEPIL ) IF 5 oK LA GE
W AT EGALL L 45 H % 59 80 2F W 73 76 5 O il 5l
Yy, e A AR AR R A 2 R 2 R I 2 hE
AR D9 G S 0 500 X 18 2 W 4 2 5 A K VR BE L L T
A ARFEAR SR LT A e Ji s Ak il 1% 1 0
AE R AR A R MR, O TR 28 G Al R AR R AR R R Y
B IR A A A |

1 ARSIk

1.1 R
U0 T 75 v S 22 R R 2L A sh iRl
F 24 e e PR 5 2 24 S 06 25 ol 45 SE R, R vk o 1

astragalus polysaccharide; Hu lambs; serum biochemistry; digestibility; intestinal flora

g/ml; IS N 45 H I F W 0 76 2 000 S Al
TR ) B PR S S L T A Ol A R
NGRS
1.2 RIEigit

RIS R BB DT S AR Bl A B JIFP -
YAy SR BOR G R 4F, DL YA BT R (9.76+
0.12) kg 19 45 HESBIFEWI555F 14 HEEHLS R XT
TRH HE ] B 7 H, R 28 d, Xf iR
2 ) W R R e e AR S M A e R 3% 1 L)
TERSE RS INITIR S o a0 FE Al iR R 4 Al B 97K
FIE L,
F1 HEMARARREFRNKE

Table 1 Composition and nutrient levels of basal diets

JEk i HIKF G
K (%) 44.50 AL AE (MJ/kg) 12.91
R (%) 25.00 HhE (MJ/kg) 1.80
TRE (%) 5.00 5 (%) 1.54
T (%) 0.50 W (%) 0.34
BERR A 1.00 TYE (%) 87.60
Fayy) 1.00 BN (%) 18.80
BRI (%) 4.00 HUIEIT (%) 2.20
TR (%) 19.00 PR ATE (%) 16.20
&t (%) 100.00 TRMEBEIR LT 4E (%)  25.40

4 1 kg TUREHT A .V, 120 000 IU,VD%60 000 IU, V1 900 mg, {HMR
360 mg,Zn 1.80 g, Cu 0.22 g, Mn 2.00 g, Ca 150.00 g,P 15.00 g,
NaCl 75. 00 g, FUBHBE 55 BN THSEAR, FLME 3K SElifi,
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1.3 {AFEE

TETURINHTAF HbR , S ie Vi i = BK DU Bl i, Jf:
SR R (0. 2 mg/kg) PEAT IR AL B
KERFIERE PRAIE A B R EFTOK & BIH
1.4 KR

BREWmICEBHEFEREE, WEEFAERK
TEOL, iR s e 1 d7 d. 14 d .21 d.28 d FRE
B HOG SRR R A H g Bi i (ADG) Fiok}
R (F/G) .
1.5 MmFENIER

TR S 0 d 14 d. .28 d B | 8 A5, %
A EHATHERIKCR M 10 ml, 7E2 000 r/minfy
BLOHLHESC 15 min, R LTS I & T -20 °C VK48
HRFF. MLTE H MDA [ IgA [ 1gG  IgM ¥ & & SOD |
GSH-Px 1 P 15 5% FH BT 1A I .0 T 356 4 73 W A 2%
(ELISA) il 5¢ ., 2057 & H F 5t 2% DU A: 9 2 )
PRt HLARSR VL TR BRI A T
1.6 FHRIMBUE

R E 3 d, UIBEVLIEI 3 HEFER
FH B B 1 i AR 2SR i WSO 4 301 ) df 88 o 7
Fii B2, M 209%4E R FE il , 3T 4% 100 ml/kg A
10 %RYERIR , BT -20 CIRAE, 7E 65 C & 1F Tt
T 48 h, Byt )5 & TR T B 24 h, 3 TR A
g AR AN ZEEAE S P T4 B (DM) AR
FST(CP) ARG (EE) | P ¥V U 2T 2 (NDF) Al
i P Y U £F 4 ( ADF ) Ml 22 43 531 4% B GB/'T 6435 -
2006 .GB/T 6432-1994  GB/T 6433 -2006,GB/T
20806-2006 NY/T 1459-2007 )5 ¥ i#E47

BRYBRWHLR = BAERYE (g) -
MR FETESRY R (g) |/ BANEFRY IR (g)
1.7 FRBRELEEEE

ERI A ZE R A IR i 5 A RPLRE 52 3 X
S CREERARAAT . BLO. 2 g ZE AT BRIEREAS i
A 1.8 ml A HEER K FH iy 3 A SR HLIC AL 10% A 41 21
A1 282 500 r/min, 4 °C B0 15 min, B E TR A%
FH . THRARTE RS R B T A0 B 28 F A 705 P 25 2R
& (s AR DUNA: 98 WAL ) AT 00 5 , I A Ty
S R T
1.8 MpEEERA

T 2H 53 3 Oy ZE(EAE A FRE 0. 2 g, 2R ]
ZE(H DNA $FRHUAN G428 S DNA | FF i vk B 3
i Qubit 4 OGEE TR , MR 16S rDNA JE K Y

Va4 XARSFIF AN a5 . g 902 5'-GT-
GCCAGCMGCCGCGGTAA-3", T ¥if 51 # J& 5'-
GGACTACHVGGGTWTCTATT-3', PCR #" #4 ik &
(50.0 pl) H:5.0 pl 10x Buffer A, 1.0 ul 10
mmol/L dNTP ,4. 0 pl PCR Primer Cocktail ,2. 0 ul
Primer F,0.2 pl KAPA Taq,25.0 pl PCR Master
Mix, 30 ng DNA A 12. 8 pl ddH,0, PCR ¥ N .
98 C AP 3 min; 98 C A 45 5,55 CiE k 45
s,72 C LA 45 5,30 DG, 72 C PRk 7 min,
PCR 7= W) F 1. 5% 3 B W 6 e L VK A DU, SR HH
MetaVx"™ 3C J# #) 8 i 7 & ( GENEWIZ, Inc, South
Plainfield , NJ, USA ) ¥4 @00 57 SC P8 57 38 520 7 SC
JIE ()R8 AN T Tllumina MiSeq ~F 15 A9 i IR
HRIEHBHE A R AR 58 B

16S W43 B % 1 QUIME #E47 B fe 45tk . i
T il J5 1 e 3 2 B 97 9% B AR 29 01 3R 31— 4
YRR HIC(OTU) K BA R R T 9 R G2
W EBEF K-, Alpha & BRI Z A5
Hrf4E Chaol ,ACE #8%L, Coverage , Shannon F1 Simp-
son *Elbﬁo
1.9 HESZITE5HH

IRIGEE 28 Excel £b3E, SR HI SPSS 17.0 Giit 4k
F one-way ANOVA 7 2= 43 #7 Tl B /D b 35 22 %K
(LSD) ki AT Z2 5 e, iR g0 B0 2 A Y (=4
2% (Mean=SD) , 73 | LA P<0. 05 F1P<0. 01 1F H %
S i 2 RN 8 5 1 WA

2 HR50Hr

21 EBERSENBEERFERERENZME

2 ATLIE 5 B4 58 2 M iy 6 2
AR 2Z S A (P>0.05), REELHRAT, #EL
BHA 2 F 1 72 H 3G T 54 S (P<0. 05) 150
SEPAR BT B A 2 4 R (P<0.01) o A YA KL
FIECRH T H R B 822 A BE (P>0.05) ,{Hk}
O LB T S 4 LT R 2H A 2 A ( P<0. 01)
2.2 EBERSEXNMERFDFENIEROZMm

M 3 T LLE I B 25 ), S5 X R AR L
WM 1gA 1gG IgM & i 348 5 (P<
0.05) , AL (LR (SOD) A3 e H ki ik
fiti ( GSH-Px) B)3&E T F y-THLFR (IFN-y ) & 2l
EREE (P<0.01) , i had A L= 9 MDA % &
HF#IK(P<0.05)
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R2 HARSEMMFERFEREEHNIZM
Table 2 Effects of astragalus polysaccharide on lambs growth per-

formance
S8 Xt B4 Rl
IR i (kg) 9.71+0.15 9.77+0.11
K& (kg) 12.99+0.16B 13.75+0.26A
SFH HI B (g/d) 0.12+0.01b 0.1420.01a
FHHKEERER (g/d) 0.285 0.286
S HERER R (g/d) 0.397 0.433
BHBTLL R 2.44+0.50A 2.070.12B
BB (BORL 3.40+0.72A 3.04+0.16B

[F)— AT R 5 AN RS R 30K 22 53 B35 (P<0. 05) , ARRIRE F 8k
FIREFW W (P<0.01),

®3 BRSEWHERFMNFZELEROZNE

Table 3 Effects of astragalus polysaccharide on lambs serum bio-

chemical indices

Ei=t7y Al (d) popilHi] W2 HE
IgA ( pg/ml) 0 328.17+48.89 369.86:86.01
14 388.14+42.60 420.85+65.29

28 412.38+15.13b  457.54+33.74a
I¢G( pg/ml ) 0 986.79+8.14 1 018.17+36.53

14 1391.19+167.83 1 393.73+27.47

28 1797.47+14.30b 1 890.24+19.10a
[gM(mg/ml ) 0 3.72+0.23 4.00+1.07
14 4.99+0.10 5.11£0.08
28 5.81+0.17b 6.22+0.10a
IFN-y(ng/ml ) 0 46.09+1.66 37.65+13.42
14 55.49+2.04 57.41+3.74
28 49.31+2.12B 56.36+3.35A
GSH-Px(U/L) 0 122.61+5.95 134.72+14.33
14 115.95+11.81 138.39+17.94
28 147.22+1.59B 162.71+2.02A
SOD(mU/L ) 0 20.66+4.79 24.98+2.07
14 29.45+3.81 30.96+0.58
28 38.58+2.95B 46.24+2.35A
MDA (nmol/L ) 0 13.93+0.91 14.57+1.42
14 12.60+0.70 12.67+1.42
28 12.19+0.54a 10.80+1.75b

R — 475 5 RIRING A ROR 22 573 5.3 (P<0. 05) , RIRIKE F 4
FoREFW WE (P<0.01),

2.3 HRSEMHBERFERDRIWHULEHRIT
HIZE 4 W1 78 HR RS (G20l REAS 2%

P e ) M OB AR 1 BT R U7 B 3ROUL I Ak % (P<
0. 05) , H 0T PR P 35 U 2 24 R b P R AR 4 4 1) 3R R
THALRTC R0 (P>0.05) ,

x4 HESHENBEREFRSRUWBUENZIG

Table 4 Effects of astragalus polysaccharide on lambs nutrient ap-

parent digestibility

E| Xof HR 4 HEZ WA
TYIB R R (%) 48.99+0.98a 53.416.51a
AR RIIHE LR (%) 44.03+1.48b 50.43+4.45a
HLIR IR (% ) 45.42+2.34h 49.53+7.32a
BRI A AE R LR (%) 47.69+0.80 48.98+3.12
BRIV VAT AR (%) 46.96+2.09 46.75+2.66

) —A 58 J5 AN TR /NG TR 28 5 3% (P<0. 05)

2.4 ERSUEXNMFRFREELETERRM

5 AL SRR L, B 2 WA AR VE By
BRI ROV P 2.5 B 955 (P<0. 05) |, PR 1 B 11
PEER B3 (P>0.05) (AWA FHE Ik
x5 HEZENHERFRBEHLEEENZIE
Table 5 Effects of astragalus polysaccharide on lambs digestive en-

zyme activity

e Xif HE 20
TEREEE T (U)
R DiEES M (U)
JBEEE FL RS (U) 236.47+23.41  242.65+3.26

[l — 4788l 5 ARl /INS FRER R 25 57 B3 (P<0.05)

2.5 HESEMNBELZF/NMNGRERSHNIG
26 FIHL ARSI 3 % 1Y ¥ I 2 RR S W
REEtT B S e E s & v/C i
(BB MBS B R HE) (P<0.05) , HXT R
BTUREE SIS .3 (P>0.05) o
2.6 HESEXNBELZFEMEENIID
2.6.1 HAMEEFE  OTU SUH I Alpha ZFEIETS
BLFE 7, Alpha ZHFE%: (Alpha diversity ) S %] H.4
FEah b Z % 93BT, A2 45 Observed species 8
H Chao 844 . Ace $8%% , Shannon $8 % LA & Simpson
FEESE . AT 4 DNMHEEK 5 —MHEEGH N Ui
HIRE A P AR A T B A 5 X
HREH Py b BE 1 o 1 B A Y e a3 Ak
PR, T T 2R 000 o T AR ot 3 o BOAS ) 1) 3R
FKHIT(OTU) A RIS X R OTU ~F-34(E R

EEL
6.07+0.30a

5.35x1.15b

220.78+25.56b  278.30+13.09a
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433.33 >, i LA OTU E34{H N 443. 67 4, Ui
EXR - E 2 P b EEENNE B GEA

W] P B N T R E I A R

Table 6 Effects of astragalus polysaccharide on lambs small intestinal mucosa morphology

[ Xt HR 41 CyE 2
HBEEE (wm) et} 351.33£6.57h 364.0125.59a
== 572.33+6.88b 597.46+14.07a
17 774.31+19.13b 800.52+8.04a
BT TR BE (um) (i =971 185.25+4.04 184.53+4.79
== 299.64+1.37 303.83+7.35
Cifi7 407.31+21.86 393.41+5.61
R I/ B REL (V/CHHD) [t 577 1.89+0.02b 1.97+0.05a
= 1.91+0.02b 1.97£0.03a
@) 1.92+0.07b 2.03+0.04a
[l —4 T BR 5 A R /NG Rk OR 22 5 .35 (P<0.05) o
R AR OTU BEM Alpha ZH 1
Table 7 OTU number and Alpha diversity of samples
4151 B TR ERSUREEE  ACE B Tt B VAR AL % (%)
Xf HRZH V-0 416 489.10 486.23 3.57 0.07 100
2 442 468.37 469.89 4.59 0.02 100
HH 3 472 546.45 548.24 3.69 0.07 100
w2 C-N 401 448.33 451.51 3.11 0.12 100
K2 462 537.09 516.31 4.26 0.04 100
FiKH 3 468 504.17 505.51 3.72 0.06 100
2.6.2 HFFREREESN W BEUIZ (Species 12001
accumulation curves) Hﬁﬂ:ﬁiﬁﬁﬁﬁfﬂﬂﬁi%ﬂﬂj{% 1000
BB B0, B 02 T4 B Bk 7 53 £ 4 b L 5 O
R SR L R IR B -
FEBCH S FRIREE OTU S0 H . thIEl 1 AT, i 200l
AHRECEIR RSN, & 1122, WA UGB A

st A 3 B T T A AT
2.6.3 MAFEEFESN HESMHM, A
FEARY 4 DO 35, B8 BE T (Firmi-
cutes) | i 2k 41 B 1] ( Actinobacteria ) . 4 T i [']
( Bacterroidetes ) 174 4= 7 | ] ( Euryarchaeota ) 4f B ,
FHECXT BRZH , B P 24 26 F H W rh i e A A 1)
( Actinobacteria ) M4 FT & ] ( Bacterroidetes ) 40 [#
o EH &, WA W] (Euryarchaeota ) Fl A BE
B 1] (Firmicutes ) 40 8 %0 22 5% A B 3%, (A4 7
Sk

M2 9 nl g, 7E K- b, 4R 40 R 4 (Acti-

FPFEAZ
1 49Fh Rt & E

Fig.1 Curves of species accumulation

nobacteria)  #4#T B 4X ( Bacteroidia ) | #2 B 4X ( Clos-
tridia) . B %5E #T 7 49 ( Methanobacteria ) 11 &k #T 74 24
(Halobacteria ) 4 & /& FIr A7 4 dl BP0 298, 55 0 IR
AR, B R 2 2H AU T4 20 ( Bacteroidia) | FH 6 HF
M ( Methanobacteria ) F1ERFT 54 44 ( Halobacteria ) ZH
TR 2 1R IR A AT 20 (Actinobacteria ) R T
4 ( Clostridia ) 4 AL 25 57 AN 5
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xS MEREVEITKELYMEEREEDNT
Table 8 Significance analysis of species abundance of intestinal mi-

croflora at phylum level

FESL R 1K B E (%)
TR 42

Xof HE2H HICZ WA

aceae ) 7l B AU i B B A, 42 1 B ( Clostridiaceae )
PR R 25 AN i H AL BRI

R HEREMERKE YT FEERZESN

Table 11  Significance analysis of species abundance of intestinal

microflora at family level

JANTR ] ( Actinobacteria ) 16.60+13.61b 19.11£16.89a

UFF 1] ( Bacterroidetes ) 9.57+16.00b 14.05+23.07a
W 4171 ( Euryarchaeota ) 8.86+7.63 11.26+8.20
ffBERE ] ( Firmicutes) 49.69+9.21 49.77+0.41

) —A 58 5 AN R) /NG TR 28 59 . 2% (P<0. 05)

*9 BEREVERKELOFHEERZEST
Table 9 Significance analysis of species abundance of intestinal mi-

croflora at class level

‘ PSR BRETEGUK T T A% )
5%

IR HICE A

TR AN 2K ( Actinobacteria )
FAFT 7 20 ( Bacteroidia)
M4 ( Clostridia)

15.470+12.680 16.720+14.740

9.570£16.000b  14.050+23.070a
45.840+2.090 48.050+10.280

FH 5T 1 20 ( Methanobacteria ) 8.840+7.640b 11.240+8.280a

LT 1 24X ( Halobacteria ) 0.009+0.010b 0.023+0.023a

[ —47T8R 5 R R/ING SRR R 22 53 .35 (P<0.05)

i 10 WA, 78 H K P B4 H ( Bacteroid-
ales) WU FF I H ( Bifidobacteriales ) (2 1& H ( Clos-
tridiales ) FTH £ 4T B B ( Methanobacteriales ) 2 # &
FrA RS RIPL AR, ST BRZEAR L DA I B (Bac-
teroidales) A1 B} %5E#T # H ( Methanobacteriales ) ZH F#
PG X
x10 BEMEWEBKFELYMEERZESH

Table 10  Significance analysis of species abundance of intestinal

microflora at order level

AR H R RIS (%)

EHEEES
it B4 HEZHA
AT B H (Bacteroidales) 9.57+11.01b 14.05+23.07a
BUSEAFE H ( Bifidobacteriales) — 15.44+12.66 16.70£14.72
H2 1 H ( Clostridiales) 48.04+10.28 45.84+2.09
HEAT 14 H ( Methanobacteriales)  8.84+7.64b 11.24+8.18a

[R—1 78R G AN F/NE R R R 25 5+ W3 (P<0.05)

HR 1115, 50 B2 A L, 3 1 2 0 2 X
B FF B Bl ( Bifidobacterialeceae ) . H % #F 1 #}
( Methanobactericeae ) Fl % & ¥k [K B £} ( Prevotel-
laceae ) 4l 4 A4 i 2 35 #2 = , B IR & #) ( Lachnospir-

R R ERK LAY 36 (%)
X} IR E-E2
12.24212.16b  16.70+14.72a

HMETE

FUEAT#IR}( Bifidobacterialeceae )

MR EL( Clostridiaceae ) 1.36+1.00 0.97+0.23
FSEHT AR+ Methanobactericeae ) 8.8427.64b 11.24+8.18a
W IR [CH A} ( Prevotellaceae ) 1.48+2.43h 6.07£9.50a
B FE R} Lachnospiraceae ) 26.67+7.66a 18.27+12.94b

R —A7 5 5 RIRING 1 RoR 2 57 3% (P<0.05) ,

H 12 9, 50 AL A e, o 5 AL H e
%31 JE ( Methanobrevibacter ) | 55 7K i J& ( Prevotel-
la) | shuttleworthia 1 succiniclasticum 40 7 50 5 . 3
fwg o
F12 BEMEYERKFELOMEEREEST

Table 12  Significance analysis of species abundance of intestinal

microflora at genus level

R EREER AT LI E T (%)

GRS

Xit B4 WKW
FBEJE AT B4 ( Methanobrevibacter) 7.08+6.58b 10.05+7.41a
TIRAJE ( Prevotella) 1.46+2.41b 6.07+9.51a
shuttleworthia 0.01+0.08b 3.15+5.40a
succiniclasticum 0.02+0.01b 1.07+1.78a

Al — AT B 5 A RN R R 285 35 (P<0.05)

3 v
31 HESEXMNBFEERFEKMEENZM

B R K AR R 2 E R IR LY, R LR
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