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Soft, Exudative) RIF=4, B/ iz, fibE
S FARU A AR R, AT B A R o A A LA
W (Lactobacillus plantarum) ZFLERVE K —Fh, 8578
o A A B P RIE S <E )T i R B A K R
YOI, ARk B B s B I 2 205 1 P, W s R
(O, WP FLRT R Bl 8 S FH TR R IR A R TR B,
i B P R A IR AR K R, G T IIE R 2
P R RAEIE 78 & B MR 4 FUAT B AT R TR A
MR BRI R, 2akSlRT
e I8 R R B B A TR RE e T YT Sh A W TE A, R EHL
A 2 AR

A2 5 5157 T L AR P2 2 3015 b (B
JE=E . A, I il B A I 4R R 22 o HaE Ak 2R
TTER FE AR 52 A8 R = A i e AR (s
B AV MBI RYsE) , Rlshy g
FAE. RHE . AL AR SN, AR RS
Mr B AR A W 0E 3L R+ R (Nuclear Magnetic Resonance
spectroscopy, NMR) . S AHE -G BH A (Gas
Chromatography-Mass Spectroscopy, GC-MS) LI K EAH
3k - WE B A B R ( High Performance Liquid
Chromatography-Mass Spectroscopy, LC-MS) . NMR £
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MR BAL, ARED A IAEERZE; GC-MS
WUAE 73 B M5 R AR AL > R i A b B, 5174
AN, 2 AR S A B RELE s T LC-MS nJ ELHx)
AU PP AT 8 A e oA, BB il
RBUERPHTERE, &S ALY 5 BT At
Artegoitia S5 ARSI H R GRE T 33 FhAARACIE
bR % A ETh R, WIS AR AL K
AR A 2 58 R I VR FLAT B (Lactobacillus salivarius
GZPH2) HE 1750 Uk b iy 38 B A 5 2 2k ) e A AR it
WireAs, BESENUATTARLRE 77, MEEGSUR I3 A 1 B
SN I3 B R T B R R Y, R e R
SEPEREAIE A T, U IR R R, i
B LR Ruminococcaceae UCG_002 Ft A AT £ AT
JIEFFK, Saccharofermentans = FEXE I v] $& g H 7
JIRERAN T BRI St g LN PUFA & &, 2
T LA A TR B I S AR TR e RS Sh W i B A . LR
AR S B 75 2 A i ot , L3 S ] PR ) L AT TR A S 05 e
RE2E 718 RS R AR 2 18] (1 5 2 3 1T 5038 A o
HISZIIE R W R G e . Rk, ARESHE T ol &7
Je LC-MS AT 2235 AR 53 B ids AR ) FLAT B 0 95 JE A =
PR it BT A D, BB 2R i A ) B i R AR P P AR A R
B, A 5 I A SR AR ) G S A T R R R
KR .

1 #RIE7A%

1.1 RS

FEN S E /RIS Rk e, 12 RF3E
RN (38.42+1.64) kg (1) 3 H g B I aidh 7y Je
FEEEERENL A A IR (C 41D FEMFLF#E 4 (R
), M 6 X, AREF. C AMMIERTTR (FK
60%- T-5 38%- W I 2%) ; R ABRTAMEEERIE
Ab, HNFRIIEDAAER 12g/d QLURERFIRAEY T
PR B IRA D, TEHEECH 3x10"cfu/g, & HAAME 11X,
SR S TR IR INACT B 2 g/ K, R8I
HEOK 1530, APz, #4790 d AR5 .

SRR L T I A 5, 1R 3 g = Tt
JE KRBT B EKNUEAH TN R, WE ISR E
F 15 mL JE R R 04 P T R E s A AL

O (Merck, 1499230-935) . ZB%% (Sigma,
70221) ; BERUEl (Gelview) , bR AR EAEMEARE
AR Bek, PiE2AEYRHEARAR; Maker,
KEFREY TIEAMRAA; 56 DNA #RIGGH&E, b
RIRAEERH AR AA .
1.2 UE5EE

ZHIH-C1112C BU@F TAE S, IR B A5
EHR AT Veriti96 Well Thermal Cycler PCR 1%, £
Applied Biosystems /> #; Real-TimePCR 1%, 3% [# Bio-rad
AT AR E A pH if. TC-P2A 4 HBE %, dbig
BEAR T A IR A PR A &5 CL-M AL, ZRAbAR ML K2
TFE4PBE Ilumina Miseq MISEQ /4%, Illumina A &];
AB Triple TOF 6600 51X (AB SCIEX) ; Agilent 1290

Infinity LC & R AH 154, 23t An]; ACQUITY
UPLC BEH Amide f&i%#E: 1.7 um, 2.1 mmx100 mm
column JREFHFN (L) HIRAH.

1.3 7%

1.3.1 M A S EH BN 5 04

ZHEMEREE 77, KA QlAamp DNA Stool Mini
Kit B &3R4 S DNA, FHRZ B B I A3
DNA K%, T-20 CHRA7F&H
1.3.2 wRARbdpn

D RS AN E 2% Zhang )7
%, Agilent 1290 Infinity LC 8 & 20 AH €43 245, HILIC
B> B MR 25 °C; JRIE 0.5 mL/min; HEFFE R 2 uls
VBN A: 7K+25 mmol/L Z.g%%+25 mmol/L &K, B:
B BEEEVEEEF: 0~0.5 min, 95% B; 0.5~7 min,
B M 95%ZEEAELE 65%; 7~8 min, B M 65%ZkPEAE1L
% 40%; 8~9 min, B ZERFTE 40%; 9.1 min, B M 40%
RPEARL R 95%; 9.1~12 min, B 4EFFAE 95%; idfEd
FEMET 4 CHINFFER, BEVLINT AT FEARELL )
B, 4N QC K, MEIIF AN R Fife e M S a0 2o
CIEA

2) Q-TOF Jfiiti %44 ESI & B FIR4E 1:60.
2:60, KA 30, VRIREE: 600 'C, WiZE HIE: +5 500 V;
TOF MS 34 m/z: 60~1 000 Da, T & T334 m/z: 25~
1000 Da, TOF-MS HLk [ #0] [A]: 0.20 s, FEMES
THER A B R 0.05 s, 2Rl LARHEIE:
+60 V, FEERER: 35+15eV,

1.3.3 FHSAMNE

PRl S 2 2 R AR s LS A . pH AL

1 pH fHWE: Wik EHN pH 1h 5 5l e 5 )5
45 min 1 24 h F KU pH 1H, 1E4E pHasmin A1 pHoano

2) tFENE: BV 3 cmx3 cmx1 cm R ER,
J&5E 45 min J5 ] TC-P2A 4 [zt 2l e LN 2,
BAFERIE 3 K, R HBCFME. LHMERE; o
ERLSE; bHMENER.

3) WOENE: WERIIVEF4E DT R A TR, R
HEER 24 h 5, 7KiftER 75 'CZ5 4 45 min, HUH EHRA G
RV SR T R MK 4, W ULEF 4 7 )oK 35 U0 Rk
3 ecmx1 cmx1 em FEARBIRIS,,  FH@OEEAGN & B9 Y0 118 .

4) FARME: B 50 ¢ AARWFHORERFRE
(my, g, WFEFOINRIET, BNTEKBS 85 CHE
il 40 min, FFRAEFLIREIAF] 75 CRERAH, BT
KK, WEEERE (my, g » FRIHARE,

PR (%) =mi/myx100

5) BEEMEREIE: AR ESEAT 24 h 25, W&
J715:5 2 A an POt IR S M R AR DS FE AR AT I 5
1.4 BB

PR R 6 AT 3 IRE S, KA SPSS 26.0 #
£ (IBM A A HFEZETTZ50HT student t £330 14T 835
P AT S SRR OG5 #r . SR A Origin 8.0 #1 Excel 2020
BAFERE
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HHL 16S rRNA [ V4-V5 X5 5137 i &0l 5 2
B, k2 B 3R G le e R N AT SRR A
B i SE s AR AR IR A R4 Nlumina MiSeq
& _F5E A7 5 A QUIME 7347 & JF & 7 51 M A0 15
BT

I ARG P 5 G 50 #2408 . mzXML #530, SRH
XCMS AT S5 R BRI TR IE AR A AR . 15k
AT B %58 - R TR R, AR 5 AT I H s
JiR B VFAY S S A
2 BRESH
2.1 AREYIANENA R EFERERIEN
2.1.1 Alpha %A H 047

Alpha ZAEVER =5 BE RIS &) FE I 25 A Fabr, 18
AR T B A ST 321 324 kmi RSP, 3
3R18 T 2 138 4~ OTU (Operational Taxonomic Units)
EmE5Tn, PAERERLIER] 99%, ¥ E a8 )hiE
B R BT K, 2R 1 FT7R R 21 Shannon #5454 Chaol
BRI Ace 1RELEE M T C 4 (P<0.001) , B R 4%
WG TETE IR % 2 FEPE 8 T C 41

x 1 EMFATEMNTREFFMERER o-ZHIERIFME

Table 1 Effect of Lactobacillus plantarum on the a-diversity of
intestinal flora in Sunit sheep
fabr YR (C 4D VAT EA (R 4D
Index Control group Lactobacillus group
FroI% 160 662 164976
OTU %k 1589 1832
Shannon 3.74+0.75° 5.120.04*
Ace 738.69450.42° 1125.56+28.19°
Chao 836.88+36.80" 1 144.43£23.66"
5%/ % 99 99

e FTFARNSFRMRERESE (P<0.05) , RFEFEMEZERAR
& (P>0.05 , F.

Note: Different lowercase letters in the same row represent significant
differences (P<0.05), and unmarked letters represent insignificant differences
(P>0.05). The same below.

2.1.2 Beta 3 M

1D EEHR ST

i 16S rRNA FEF ¥ 2047 Beta ZFEPE, 2K 2 i
PR IR 22 7 o FETTKSP B, PRZH4H B M 28 B A
Xt L E BEE ] (Firmicutes) A M ULFT B 1]
(Bacteroidetes) N, PIE AN FEZAGENL T 90%.
5 Cc @At LL, R 4/ Bacteroidetes « Ht 5l & ']
(Verrucomicrobia) FHZEE ] (Actinobacteria) - J& &
R (P<0.05), T Firmicutes. 28 % 5 1] (Proteobacteria)
B EK (P<0.05) o fEJ& /K E, R AWM EE
( Bacteroides ) . & B K J& UCG-010
( Ruminococcaceae UCG-010) . ¥ B EKEJ§ _UCG-005
( Ruminococcaceae UCG-005) i BLHT AR R-7 4
(Christensenellaceae_R-7_group) FIERFE RCY JgiE#f
( Rikenellaceae RC9 gut group ) F J& & F i &
(P<0.05), T A H & (Alistipes )~ IR KEH _UCG-003
(Prevotellaceae UCG-003) F % i FK T C 41 (P<0.05) .
AL, R A A FLAT B R 8 O B W AR TR AL A B

HERI AL S G54
*2 EMFAATEX TS FSHER AN FEMIR

Table 2  Effect of Lactobacillus plantarum on the relative
abundance of intestinal microflora of Sunit sheep

%
] TP FAT B A
251 B2 (C“;E) (R4
Systematics Name . Lactobacillus
Control group
group
JREER ] Firmicutes 60.10£0.57"  43.45+2.23°
HUFF# ] Bacteroidetes 35.86+2.24°  51.32+2.63°
WZiEfA ] Spirochaetes 0.92+0.38 0.91+0.68
1K 25T H 1] Proteobacteria 1.45£035°  0.67+0.34°
YEREE T Verrucomicrobia 0.13£0.08°  0.61+0.12°
£T4EFT B 1] Fibrobacteres 0.31+0.47 0.32+0.26
L] Actinobacteria 0.07+0.03°  0.36+0.12°
AT E @ Bacteroides 227+034°  6.09+0.15"
Jé B Bk )8 _UCG-010 b .
- +0). .20+£1.
Ruminococcaceae_UCG-010 3754094 1020141
I8 B BRE B _UCG-005 b a
— .98+0. 78+0.
Ruminococcaceae UCG-005 2.98+0.6 8.78+0.44
7L AR T R-T 4
L RATHEAR_R-7 41 6.39+0.56"  11.36:1.97°
BT Christensenellaceae_R-7_group
) HIWTEH RCY J7iE Rt b a
— — .64+0. .67£0.
Rikenellaceae_RC9_gut_group 2.64£0.09 8.67+0.31
TR Alistipes 7.17+1.65%  2.78+1.79°
I i= =gV =
T E IR KB _UCG-001
- + +
Prevotellaceae_UCG-001 612543 9-10:8.12
Sz Sy
H IR INR_UCG-003 720+154  2.13+0.64°

Prevotellaceae UCG-003

2) ERG T (PCoA)

| F 3 % 4 70 B (Principal Coordinates Analysis,
PCoA) FEAEHFF I IS AT RER I 22 57, 5 FAl IR
T FAT B e P 2 B s R A 22 e B 1 AT, R 4L
C HAFAFEA i B R U B A 2 N T E YRR 454
AL PR RIS AT B, fE PN 4L 1 T T A 22 S
WX AN, VLT e e AR R 2 A
YA o T MER — 0 e 20 M HH D MRAR A LA 1813 5 JE
R 2F T E B S E RS 7 A — e R
041
03f
02f
0.1f
of

-0.1F

ERR 62 PC2(17.25%)

-0.2F

-0.3

0.2 0 0.2 0.4
TR PC1(30.73%)

T CM AR C AEIHEA, RM AL R HEIEA.
Note: CM represents the cecum sample of group C, and RM represents the cecal
sample of group R.

B 1 EZRHSHHE B AAAE RS
Fig.1 Principal Coordinates Analysis (PCoA) scatter plot analysis
of two groups of samples

2.2 ABEVIATEXT BISEFEREZMN
2.2.1 OPLS-DA 4#7
R @A C AWM AERREREHRAR. RH
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Permutation test X BEAIHEAT AR LG, R* A1 O Fos B M fr BY
BT 1, RPEUEALM R2 AT Q2. [ 2 LA K R
QP BIZW R R, Ui AR EE eIl %. 0° K
T 0.5, RUIFABIFEE A, W50 ERE MK
R4 -

R=(0, 0.953 9), 0°=(0, 0.56)

30 | "RX 10F o a g .
-~y ® oCX ' ' !
= 20f .
S \ 0.8 I .
=5 10f : g i
== u 0.6t S IR S ---m
o g 0 S R |
RE %
=510 4 0ar | i o
HE L L] ] ° ;
_%-20 02 * = =)
=
£ -300 , | . . | L= . .
=20 -10 0 10 20 0 02 04 06 08 10
ERr1 1] BRI

Principal component 1 t[1] Degree of substitution retention

b. 2B UPLS-DA B A 5
b. Ion mode PLS-DA displacement test

a. B T PCATH /) 14
a. lon mode PCA score Figure
W B 2a CXARFE CHIMEREA, RXARE R AMFEA, H2b B¢
FOR BRI SN -
Note: In Figure 2a, CX represents group C plasma samples, RX represents group

R plasma samples. In Figure 2b, and the values of R* and Q° represents the
model evaluation parameters.

B 2 OPLS-DA 1§45 A E #4050 A
Fig.2 OPLS-DA score and permutation test

2.2.2 R EFREH AT

BL OPLS-DA VIP>1 Hl P<0.05 1 NffikbraE, il
XT3 e A R 2= AR A, SRk 3
Jiw, JEI Fisher REBAREIE 73BT 1150 H 9 400 2 A s o
Y e AL A Y B S T R B AR Ok, R
YT 6 Bk G, 3 FREEKE S FSET M AR
Wl 3-FREEAMERR. AR FRORER. M5IVR-3- A ER AR
W Py ¥k B ] EE AR A BT RN, REAS RS M HLAARE B AR
o 3-FREE AR ET p-R BRI —F, Eid A miE
TR %2 /& (FFA1-FFA4) FI¥RIER IR 524K (HCA1-HCA3)
1) G & AR R AN, HAfRg itk p-4E 4k
A, SARMTRRA M A P R A S PR AE
FH D I 975 v AR PP e A B R T, S 40 i 34 5
e TS PRS2 T A R i R T B T A B R 1
RiE, PEIIE EIK KB AR NLA R A PR S S
Ji 15 AT, I8 W3- R A — Fh B E R AT AE M 4H T AR
Y, eSS R R BRI AR Y, % 3 W 6
AT b 2 R, B 5 IE 2 W 5 0H FE A A
WHX. RHAP 3-REAEREZEEEMKT C 4
(P<0.05) , EEeREMHEZEST C 4 (P<0.05) , 45
SR B WA ) FUAT B R 8 T T AL IR D A

*3 MEEEUHERKHED

Table 3  Significant differences in plasma metabolites

0T (R B I ] RN

Ji A L

. . ; . A AL FAH nasT TR C/R &% g
Chromatographic  Differential metabolite Mass-to-charge . . . N .
Lo . VIP . Adduct ion Chemical equation Trends in C/R Metabolic pathway
retention time/min names ratio (m/z)
0.84 354 AR 1.41 199.17 (M+H-H20)+ C12H2403 1%
1.24 e R 1.78 363.22 (M+H)+ Ca1H300s ¥ WA
. H A
1.00 EESil 2.40 415.22 (M-H)- C23H3oN 05 1*
291 A5 WE-3-TH R 4.63 188.07 (M-H)- C1H;INO, 1*
8.57 HEHER 10.46 466.32 (M+H)+ Cy6H43NOg 1* JiEMA R
15.58 LR 1.46 173.10 (M-H)- CeH14N,O, 1* IR

T VIP AR R EER, CRELNEASRRHEILE, t, ki

V', Fif, *P<<0.05, **P<<0.01.

Note: The VIP variable is the projected importance, the C/R value is the comparison between the control group and the experimental group,f, up-regulated;]|,

down-regulated, *P<0.05, **P<0.01.

2.3 FRHFFEHEMEYFM R EIRIHEXERR
FE 53 A o 38 T A 5 I 2R A8 7 ) R OG E h R E
(B 3) , K& s g A -5 M 2R ARG =4 #-55 B A AR g
FHOK o UNAERR YT 43 W0 S R [ B AR v, P 2H B 3 %
S IEEFERR Firmicutes. Alistipes UAAh, H R N7iE#H
# Bacteroidetes
Ruminococcaceae UCG-010 «  Christensenellaceae R-7_group
N Rikenellaceae RC9 gut_group FIFEE S L-
BRR. HRERNSE2 MR, 53-REARRNSE
SR KR 50IVE-3-TNIR 1) & &5 Firmicutes.
Ruminococcaceae . Christensenellaceae R-7_group .
Rikenellaceae RC9 gut group R IEM K, 5 Spirochaetes
Alistipes K. KJHEEY Bacteroides 2 IEAHIE, 1M
5 Firmicutes 2 1 A 5¢ . H 1, Bacteroidetes .
Prevotellaceae_ UCG-001 )5 H % JH iR 2 W 3 1EAH ¢
(P<0.05) . M4, B3 iEER T HARMIE Y S H
EE AU AT IRV BR AR & I AT DG &R, 150 B PR MR A P 5L

Verrucomicrobia ~  Actinobacteria

TV it 0 1) FH iz T 11 R 5 0t S AR 9 2 TR) AR 9% 2 ok
[ ECD Y EL S IR N AN 7
2.4 HEYAFENHRIFFERRRIEIT

4 A, R AfEE (L% « FEE b .
pHon IR FHET C 4 (P<0.05) , Tz&ESE. 5]
FIMEZALT C 4 (P<0.05) , R AMFRREE M
¥ . pH EIRFRRESIRIF I S A ST, 525 45min B
WAF ) pPHasmin=6.0 AT IR, T pHag 6.0 FIRINA
JRZEMIA, BEHHREEFE pHaspin A1 pHagn YI7E IE 5 T 920,
ABEG AL N ATE pHasmin (G52 2 55 pHogy (HA
HEES, TVEAE Y FUAT R A 08 S U R 2 I LA 20 PR b
P fp b R b pH B PRI R B el SR T
i R ARETTREHILN AR ATEL 5 iR AE Y
o PR o¢. BIYI 1 S N RIMUE B DI, I
J5E A J B PR ) ot £ P A0 BRI ) LR A R AT
R R, ARBIMREZET C 4, wimEERR D
TP FLAT B RS B2 51 A 1 R /K T e $2 T A 5t 1 Bk 1T
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TR 2 DA, R 3 S TR A 0 AT B R T R LA
e (R R S B 2 7 T AL AR B ) 0 B I T R A
REMSAR 1 Hh 255 2 AU

0.5

Correlation
coefficient
ST 1.0
tlilydmydmm;c I
0.579 o

-0.246/0.270 0.414
|

0.468 0.121 0.288 .
ic aci

T BRAASRACRIATE TP i R A, AR AR AR LS AR 2, 41
CFRIRIEMR, W OFRIAEK.

Note: The abscissa represents the composition of intestinal flora in the gut, the
ordinate represents the composition of metabolites in the plasma, red represents a
positive correlation, and blue represents a negative correlation.

B3 M dhfedn AR AR K AT
Fig.3 Correlation analysis between intestinal microbe and plasma
metabolites

x4 EVATENTAREFFARRME
Table 4 Effects of Lactobacillus plantarum on the meat quality of
Sunite sheep

fabrw MR (C 4D VAT EA (R 4D
Index Control group Lactobacillus plantarum
KA 7 E kg 12.63+1.61 15.23+2.80
iR 4 i kg 14.57+1.96 16.24+3.00
JiR & i/em 72.33+3.52 72.8345.08
JIF 4 3/ em 18.50+0.90 19.17+0.75
1 /mm 4.40+0.99 5.53+2.52
REK% 33.7342.54° 29.11+1.63°
8517 11/ (kgrem™) 55.2+15.08" 39.43+5.87°
S (L% 33.28+2.06° 38.00+4.82°
B2 N () 19.18+0.89 22.00+2.14
B (b*) 3.25+1.02° 4364035
) PHas min 6.43£0.28 6.460.25
pH fH b .
pHasn 5.310.07 5.44+0.03
3 it it

A ) R A ) LT T s 5 T TR R ) e = R
I S R AR A B4, T e B TR RS B (i
UATHTT. BRI TR e 114 @il w
REEAER O E. BET . HARERY T ERY
TR, FEREE BRI 153200/ TR 5 i
R 0 % o e s AR TR A P N L 44K 1 52 T AL
PRARHEKF. Zhou Z5PRFTURIL,  H T A ALAT I
NCU116 AR A 1 b 2 e it 7 s F c-Jun (1138
k. BERRALLLJ c-Jun 5 MUC2 Ea) g &, dkmide
ML REHE L MUC2 R IRIE /KT, ARAIE 1 & TR
sk, W5 TSI B DR R AE, HETCCE TR
W, ALIE IR TR Y AU B ST-TT 2@ i 4 1
By U R £ [0 1 P DA R 5 R 5 4 T i ) 30
VEAE FH R 42 L 7 £ 7K T Ottosson SV 5 J i
EMIRE Z SRR, A A A AT T

PR P S5 500 100 R AR LR BIF 9 o AR R 36 ] ML 42 L AT
Ja M B AW Ruminococcus « Christensenellaceae
Prevotellaceae. Rikenellaceae VL Bacteroides <51 &+
JER R EZES (P<0.05) , WFFREHLL Ruminococcus
2 =5 1 i AL v 2 R S S S RS RO R A R B 1 SRR L
REB SN BE BRI Christensenellaceae 1E N
MWl iE & FEE T2 A, SRR AR 2R G
TE IR EPY . Prevotellaceae 5 it 5 55 g 07 FR 1) & B
A, FA A 2 R R P 75 ) Bl R 25 R 7%
5 B8 FRR 1 K 7 A8 IR S0U6E LA R AR 8 =2 Bl <P
Rikenellaceae 517TEAHE R clpb BRI R IEAHC KRR, W]
e T8 Jon v IR 2 i B A 4% R AR P2, Bacteroides
SO A P O A7 AR A T R KRR, R DA R R B
IR R RRY . DR, ] VR SPL R A R ol o i 1 7
FERCUREG . B 1 SR DR Rk 4 T s i LR R AR AT .

¥ T R Ko LA P 0 28 A0S T i R v AL B 1 B
( Adenosine Monophosphate activated Protein Kinase ,
AMPK) %, I ER SR A NG T IR AR &5, IRV ER 4
TE B R, 4ERPE B STT, RAEWE
FRARIBRY . PR R AT A B MR S Ta A5
T A G B A ERBBH RS2 /E (G protein bile acid
receptor-1, TGRS) FlJg L 40 A8 1932 Je BR AT A9 X 2 4k
(nuclearreceptor Farnesoid X Receptor, FXR) 1551l %k
WATHLARBE AT, FXR 5 538 B A% H B VTR &
B, i R DL e G A IE O Y TR S A E A e
( Sterol-Regulatory Element Binding Proteins Ic ,
SREBP-1¢) MIRIERE L WE4HEE A RILEEF (Acetyl
CoA Carboxylase, ACC) &R LA . i iHuE FXR
Al G| /N BRE T AR G DT AR R Ak B 3 ke i 2 e 5
Yol i AR RO . H S E R A R i BT R
AT ER A T 25 28 AR 25 0 . LR R R RS 5 /)
J H Thae vE L R Rk 2 — @ A OC M, I FE R & LA
NEARIT, 0 Id 20 4 o 2 A ) X I 8 N s AR B
M, FHSCEHAR IR BR AR AW, (R
EHE R P, RS RIS R RR A T R s AT T
1 ACC mRNA [R5, b I oo S0 Vil A 3G 5E
W% 521K y (Peroxisome Proliferator-Activated Receptory,
PPARy) mRNA 31k, Mk fe a2z 540
W H R, LR SRR & T C 41 (P<0.05),
IR P FUAT w0 i SR A R A AR E R, s
BURIR VT B A AR . [RIFE, MR i F 2ok B S
MR, RWE R A — M, R RACH R A TR R
EFME B R, Aefigidid 32 [ BE (Oxysterols)
FEAL I NME AR J5 0 FXR A5 5 18 3 52 1 JIH [ B 1% % JIH
TR AR R OB L R IE [ 8 70 F2 4L CYPTAL HIERIE,
A 2 R AR TR il R O I BRI
BT T, s AL P AR R A R DG R 1
A JEBEBE 1T ARAR ZE AT R, A R it S I R A
NG IR AERBHER . IhAh, ABTEB T (Proteobacteria)
BLFEVF 200 JE R, T DAAE R 5 5 W 7L 30 40 W T e e 1 O
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), Proteobacteria 5 E R AR, AL HEI]
M B o T R o i 2 5 R AR . A 9T H = IH R
5 Bacteroidetes. Prevotellaceae UCG-001 £ .53 1EAH%
(P<0.05) . L-¥5& [R5 Bacteroidetes. Verrucomicrobia.
Actinobacteria %5 78 B £ IEAH5¢, 5 Firmicutes
Spirochaetes. Alistipes A, ATRIRUE MY AU B
REWE AR N B R . R == AR, B2
[t B — @ A, HAHSG AL R B, B AF
R .

TE R b A B A, MR 420 FLAT B R AAAN [R] 7 THT 14
LR EER . AR 2 B R ) AR S A
ARSI LG, AR SRR AR Y FLAT B R T R IE RS 5 2
FESE pH E . WIS K EFEMAR AN, IE RS 52 PR E
PRI ZE AR R L 2o LUV g Al R B0 20 A T e . 5 4
B I KPP H R & . Chen Z VR IR %
IR B A R B R LA RN & 2. pH EHIE
B H.JG PSE =4 Rybarczyk S5 5t & B N 25 A6 T
R 0% 4038 PR P 2 22 A 3 T X0 PR )RR A T R R
SRR T RIS R B S N AR SR 2 R R A
REERY T, )G B G FE bR A2 LML) i 5 3 i
FrJ7 1) o A 1 BAHTHH AN [\ 4] 5% 75 XN i 75 e e 2 3k
177 KEMTL, W% R R ISR A 75 4 5
FIFEHRDFTORR, SRR TS
BRI RE R VIR E A 28 TR (U a- 2R
2. CLA. EPA 1 DHA iR , E&EFEERTEA iR
. R E SR T U TR R B I E R
FEUHMETAEEER 8, AR B w R R
BETR [T A ARG =5 B g T 1 2H, T8 B RCY_gut_group
JE AT R INE )& B A F T UL n-3 PUFA BIPTR . ($6
ORI S M 25 A TR 2 0 PSR SE AL, B LA
T NI s s B R OR . AR GRS T a8
AR AMBEREFER. 25, ARG SHRT
T I E RS AR R AR S R, W E R TR
R MR = B mE R —. JFeREL
AR = ¥ AR T [ AU AR R i 5 A
PG, S S R % e e ] MR A ) LA TR 6T P 3 B A ) AT A
5, RBRERACU = P4k R BN UARR A, R&RF
O S B H

4 2 it

1) S5xERAME, EDIAEHS SR80
EA m R E R T EDAET] (Bacteroidetes)
PERBE ] (Verrucomicrobia)  #UTH#iJ& (Bacteroides) -
R B (Christensenellaceae R-7_group) . LA
)& RCY 7IERE (Rikenellaceae RC9 gut group) FIH B
BRE 8@ (Ruminococcaceae UCG-010) [FZ (P<0.05) .

2) HEAFAT R 2 MR AR R ) D) e S A A ] A
KRRy b, WH IR WIb-3-TER . RTRE
L-FR M & 52 (P<0.05) X dl.

3) FEAHSCHE AT, R 458 i T8 TR A I 2L R e % OC Tk

SR BB AR ARG 3 22 5D

3) FEREF T, EFAAFEARE .. CFEEE
BT, WisfEE (L*)  BEEE (b*) . pHy HIE
F(P<0.05) m XA, mAESK, Y R E
(P<0.05) K TXFHEZ .

PRI, 30 ot ) PR 2 24 T R 4 30 9 i 0 R R T LA
A BRI 7K BSGE TAL A J2 BRE SE B, R AR S
G SE A S R EE R T ), AT, RHRUZE)
SRR I R AR AL T BRI AKAE .
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Effects of Lactobacillus plantarum on intestinal flora, plasma metabolites
and meat quality of Sunit sheep

Liu Ting', Jin Ye!, Yao Duo?, Zhang Yanni', Wang Hongdi!, Su Lin?, Tian Jianjun®, Du Xia?, Duan Yan'*
(1. College of Food Science and Engineering, Inner Mongolia Agricultural University, Hohhot 010018, China,
2. Bureau of Agriculture, Animal Husbandry and Science and Technology of Wulate Zhongqi, Wulate Middle Banner 015300, China)

Abstract: The present study aims to investigate the effect of dietary supplementation with Lactobacillus plantarum on
intestinal flora, plasma metabolites, and meat quality in the Sunite sheep. Three-month-old Sunite sheep (12 sheep) with good
health and the same genetic background were selected as the test objects, and then randomly divided into two groups: The
control group was fed a basal diet (C group, a typical corn-soybean diet) without any antibiotics, drugs, or growth promoters,
and the Lactobacillus plantarum group was supplemented with Lactobacillus plantarum at 3x 10" cfu/g using the diet of the control
group (R group, a typical corn-soybean diet, the number of viable bacteria was 3x10'°cfu/g Lactobacillus plantarum), where the
feeding period lasted for 90 days. After slaughtering, the intestinal contents and the longissimus dorsi muscle were determined using
high-throughput sequencing technology, and liquid-chromatography metabolomics, in order to analyze the gut microbiota, plasma
metabolites, and meat quality of Sunite sheep. The results showed that the feeding Lactobacillus plantarum significantly increased the
abundance of Bacteroidetes, Verrucomicrobia, Bacteroides, Christensenellaceae R-7_group, Rikenbacteriaceae RC9 gut group,
Ruminococcaceae UCG-010, and Ruminococcaceae UCG-005 (P<0.05), whereas, significantly decreased the abundance of
Firmicutes, Proteobacteria, Alistipes, and Prevotellaceae UCG-003 (P<0.05). The plasma metabolite results showed that the
Lactobacillus plantarum significantly increased the content of Indole-3-propionic acid, Cortisol, Glycocholic acid, L-arginine
and Ramipril (P<0.05), but decreased the content of 3-hydroxylauric acid (P<0.05). A correlation analysis showed that the
Bacteroidetes and Prevotellaceae UCG-001 were significantly positively correlated with the plasma metabolite Glycocholic
acid (P<0.05). In addition, the Lactobacillus plantarum had significantly improved the values of meat brightness (L*), the
yellowness (b*), and the pHagq, (P<0.05), but reduced the meat cooking loss, and the shear force (lower cooking loss and shear
force values for better tenderness) (P<0.05). Consequently, the addition of Lactobacillus plantarum to the diet can be widely
expected to ameliorate the quality of meat via changing the composition and structure of the intestinal flora in the Sunite sheep.
The gut bacteria was used to regulate the participation of plasma metabolites in the metabolism of body fat, thus affecting
cholesterol, bile acid secretion, and synthesis pathway. The finding can provide a theoretical reference to determine the
relationship between intestinal flora and plasma metabolites by feeding probiotics, there by tailoring the lipid metabolism
pathway of ruminants for the better quality of Mongolian sheep.

Keywords: meat; quality control; Sunit sheep; Lactobacillus plantarum; intestinal microflora; plasma metabolites



