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\
/

AFE Y Kim Yohan" ARG Y EARER Y
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3) ETIRACEBRRHEDEN HERELR

(2020 4£ 2 H 26 H5ft - 2020 46 5 H 18 0 %#)

E N %%%EﬁfFODHEEM& NI B 25E—BloMmK, WH - BEAHOMEERR & BRI E O
BREBI L2232 BT, E—Hilo pH, MBIEEHIEER (VFA), 7 E=7THEEHE (NH:-N),
FEE (LA), VKRR v A T4 F (LPS) B IO FHOMBEERR T AT L, BEB L OHEA
Bkt & ORREME L. B—H 74 A7 VRS L BEAEES R A MR L, B—H i pH (&
AT pH & v 2 FH v CllE L 7’_ 29 1 A — B NE L RINL, —EHERT -2 Hw
THIRER (i) & AERS (BAH) 1SR4 L7z, HO ZAEMIRD T A, A & EAH oA s % % 2k
ﬁﬁ?*ﬁl?l&ﬁl@%ﬁtt.iﬂ,% SRR (3 305 7 Aiks) 4, MiseEmPIRRN 2 $RI0L
HAZ O~ N 7T 7L 0 PRIGERHL % I E L 72

ZF oMY, H—Hi pH 1L 567 L RMEA /R L, LPSiHMEMIZTFY 662 x 10" EU/me & @il % 7R
L7z, MIBER T, @ & Mo WS L Firmicutes P, Bacteroidetes 13 X O Actinobacteria
FIDORER L DS B 2> 72, Fli LX)V ClX Lactonifacter longoviformis & Olsenella umbonata ORI A S
<, FEFTIREAMIZ I RT, Succiniclasticum ruminis & Moglbactermm neglectum DWW I A EE %=
Rz BEPGEEMLIZ C18 1, C16:0, C18:0, Cl6: 1 DIHIZ% <, —liAfFIENEE (MUFA)
125746 %, ZiliAfaREiE® (PUFA) X222 %, fafiliEliEk (SFA) 124032 % Th otz H—
HiipH & C16: 1B XU CI8 : 1 MlIL & DMIZHE 2 IEDOMBIAFED 5, = MUFA B T3
MUFA B IR TE—H K pH 25 E THERE 3 A N A S 7z,

Ut Z ens, BEAMERZGORERINIBI 28— MEEERIL, WHEEHTERSD D
F 72, EAHOM B R R R TR R B MUFA JL e THEIGIE & o CH E 2D
2 EDTRIE S T
—X%—7— N UEEE TR, BB, IERY, f— iR E
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XL oIC % E—fMiAfFIENER (MUFA) O&HEIE1E R
BEMEEEL T, HMEEIES 57202 RIIH I D CEHi S TS [3 4], & 512, JRITERHLEUIIE
blzo TRIZFEDP LG SN, S612, IRk BRI OGSO 2T 5 LS Tw5 [6].

(BMS) % ESEZ720REHHICES I 2 A OHR JEF 05— HNMEERERICOWTIE, L RR
MESIThITWS [1]. £7:, FRHOBWL SITER LR R L CERRIER EBEAH Y [6, 7], IEH R
% BT AN D BEIERAL R O FHE AT AN TH Y D RIEER AR &) MHE D R AT A L7z & o
(2], JEMioOE TR EEZLEABTA LA VR (C18:1) (8] d» %A, BEMERF;ZRE L2z 7%

T
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V. BRI Ogata et al. [9] 1, BEMEL;OHE—FiKo
FAEVEIR & MR OB LA E L, BE OETIZHE
WEE— B O pH & ISR IIER (VFA) BEIE
L7ZZWIZIET, St THIBERE ORI TR & < L5
THEEDIEHEDETTAZLZHLNIIL TV A,
—h, FoE—8IHEET HMEE, H-Bwk %
— BRI R A S T L OVEIEM SIS S, Eh
ZIB SR > T b (10, 11]. #—Fi
OMIHFIABIBER L v e oE [12] L d 575
WEERERZ R T 2MEEIESTH D L OHE
[11] bH 5. F7z, AEMEEOME T I IEMLIET,
F-BREBIIBVWIROEELEE LR/, lro—
2 RE DO HEED R TH 5 L HiE ST 54 [11].
Lo L, BB CTH— T ORI A
Box e L22iigeis o g, S5 ICE - HHIEE LI
B & OBItRE BES L2z [13] 1347w,
KRBT, BEAEEEREEFFOREENCBITS
BB, F—H GeH) - &l (B ofE
TR L EEL L OBANE L OBBRERES 22T 5 H
BT, BEIEH O %47 72

MEBLUHE

R TR L - BEMENE 4 o i 258, F—
B OB & SR O M 2 kB L O # O T i
&, TTCICAFEE NS Ogata ef al. [9] OGS EFMET
&%, Ogata et al. [9] 1ZE—HEWERL BT L T2
23, RIS TIEE—BNOREAMIC B 2 ME SRR, B
BBLOBABEOT— 4 2BEML, IhsofREzg
L7z BB, KRBIETFRAEWERZBSDOKGE
(A201720) %5729 2 C, LRI B ERAAEE
vy - ERTRENCIE DV TG L 72,

x®1. #HE4F

HEd b L UREEE

10 7 His 128 —H 7 4 A7)V (Bar Diamond, ID,
USA) %% L7-REMEESF 9mE il L7z (£
1). #EFIE9:30 & 15:30 @ 2 \ATVy, MATE % A
L 72 1 RE R ISR R 2 A0l L7z, MEEHIRE T 7,
BIEFRNIER by ' oY (BRAEEHE 4%), ERK
# (25%), —#EsTE (18%), KEH B%) BLUK
TR (6%) THERC S AL, HIRILIZ 1.0 0 75 CRIARE L,
HHZHok 2 € 7.
FE—8# pH OElE

85— B pH 1E, MR pH £ ¥ (LB
DKK, IJE) & FHWCHlsE L7z, pHE yHi3%E—8 7 4
2T IAL2 B B — B IEEIKICE#E L, BB 10
43 IR C el o L 72,
F—BABRYOFEM & BRMEEKEHEEE (VFA), 7>
EZTHREEFE (NHs-N), ZE (LA) BLTUFRKRU Y
HhZ4 K (LPS) AIE

BRA1E 29 71 H e ICH OFG % 3 ~ 4 RERICAT - 72,
E—BRE 74 AT VENL, EWIZF2—TEDF7%
D)V ERWT, B HERKE O B (RN pH b
YHMEPSTRM L, CHEE - Y HWTERLT
BoNTERE WA T e Lz, B—BHNOREM
X — O & R, PERIER SR, TERHE
H—EEHWTERY, Eo iRl EEMEY > T &
L. -80C CHUERA L7z, F72, VFAHIEIIEAT A7
o~ 27974 — (HITACHI-163 %, HiZ, i),
NH N HEICIIEHHBAREE (ST 1y 74—
M1035E, 77 ¥ v, HP), LA BEICIEHRY v
b (F % v b D-/L-#L % : R-Biopharm, Darmstadt,
FA ), LPSHEIEICIEH I * v ~ (Pyrochrome with
Glucashield Buffer, ¥x) % w7z

FE (kg)

DG? A

iR 10 71 A 29 7 F i (kg) it (ko) (%) ik
1 317 636 604 040 353 584 A4
2 341 746 736 0.82 453 615 A5
3 326 682 664 0.08 402 605 A4
4 321 724 732 045 442 60.4 A5
5 347 738 754 046 449 595 Ad
6 348 750 730 0.38 463 634 A4
7 326 614 636 0.16 383 60.2 Ad
8 341 756 758 0.74 469 619 A4
9 353 766 774 067 468 605 A5

V305 4 Ah, Y1 HIEEOTVSME (BEGY 23 ~29 7 A



TR TR AT

§— 8 O & EA O ME RO, Bk [9] & [H
MOJETHET Lz, $2bb, + ¥ 7 uHh 5 DNA
EE & Al L, 16S Metagenomic Sequencing Library
Preparation (Illumina, CA, USA) 24> TRIEAL S —
sy xy AR L7z il L7z DNA %25 16S rRNA
D V3-V4 HI CHIES % 72860 PCR % 17> 72. PCR
PZOWTIR 7 0 — AT VESKE Z 1T\, —ikE
BLU330 bp DNy Rl Lk kit —
27 T — (Illumina MiSeq : lllumina) (2& % ¥ —72
I A%ATo 7. S NZEY T — 413 MOTHUR 7’1
275 I (version 141.1; University of Michigan; http://
www.mothur.org/wiki/;Schloss) 12 & U f##F L72. 97%
AHEYEE 7 M4 7{E & LT operational taxonomic unit
(OUT) #PETHE, ot 7N i) Lfumic) —
FRDD T tr o722 00% 2 7V (i & O Nod)
DRERNIBEAS L, DI I L 2o 72,
AR B £ U RERHERHER A 4R

PEE A BB TR, P8 305 7 HimleIC B L
7o AR R H AR B AR A T 23 AT B L | B
(JMGA, 1988) \Zfto CaHili L 7z M & v 72, BRI
B 2 HHEIZE 6, 7 WA W o i 5 B i N R B
WOEPL 72, L 220G 5 > TV T 2 — 7 A
2, M9 %% T-30C THRAEL 7. FRIERALL I Oka
5 [2] oFFEWELTHMEL]:. $ bbb, Khrs
TR TARXFT— MEIZL YRR A F VATV %
gL, A7 u~ 757 (Shimadzu GC-14A, B
PUERT, B (X DT L7z, BIBICIEKERA A v
et 2 v 7z,

REtTRRART

MBI L Vo N7 — 2k, EHS LT
LHEIIHIE DS B thsE, EHSMA L Th s
W74 va sz O GIRMBEIS &0 T L7z B
BB L OHABEI M, POl SakEE, wME
BLORRETE Lz BRF ML, [RBEAEE=
67.37 + (0130 x 7 — A X (em®)) + (0667 x V5
J£ (cm)) — (0025 xBAHE=R (kg) /2] — (0896 x J7
THEME (cm)) + 2049]) (HAREZWEAHHS, http//
www.jmgaorjp/standard/beef/) 12X WV EH L7z F
7z, H— B pH LA H O MUFA MO BRI E
BH L7, 2512, MUFA (3 VA MLA U (Cl4:
D, 7SvI LA UEE (Cl6:1), N7¥ 7t B (C17:
D, C18:1, £ a2+l (C20:1) D& EIFE
42 (4 Nol, No2, No3; 550 * 1.3%) B L UOEWA (4
No5, No.6, No.9; 59.8 = 0.8%,) 1247, #EMOE—FHiK
pH % GraphPad Prism ver. 501 (La Jolla, CA, USA) %
T Two-way repeat-measure-ANOVA B X U Post-
test & L T Bonferroni #:12 & ) e L7z, Iz <, #H
WHERER & IBE B X OB A RE L OMBREE &L L
72, FH B4R %51 Shapiro-Wilk normality test 12 & b 1F
W AG % FERE L 721, Pearson OFZAHBREDL L < 1F
Spearman DONEMAABIRE 2 Sl L7z, Wwiitd p <005
THEERHAEE L7z

® 2
BRI
E-HWEIRIIE2IR L. £— 8 pH I3FY
567, pH 56 FKiiiFeIE 35 116 R Th - 7. #8 VFA,

F 2. BB pH, VFA, NHs-N B S U LABEIVIC LPS iEM4E

Py L T e AR 22 /Ml R E
pH" 5.67 5.67 0.22 5.13 6.38
VFA (mmol/d¢)
# VFA 977 10.19 2.27 6.50 12,99
Fife Pk 5.72 6.11 1.36 371 772
AR Y 2.64 2.84 0.82 1.17 365
it e 111 1.08 040 054 1.88
VFA (%)
it 5861 59.16 449 51.11 66.62
ARR=E Y 27.08 27.86 6.63 15.87 3862
L33 11.23 1057 2.55 702 1452
A/P 2.34 215 0.85 1.32 420
NH;N (mg/de) 717 653 334 217 10.85
LA (mg/de) 14.14 1601 444 519 1866
LPS (x 10" EU/m¢) 6.62 5.34 6.72 117 22.66

VIRMHETR AR OM, =9



NH,N B X O LA B, 2N F359.77 mmol/de,
717 mg/de B X U8 14.14 mg/de T, UFICHE VFA & FEfR
DY & EEIIMERM OEREIK S WEHA DA b T
%72, LPSiHMAEIZ P 662 x 10' EU/me %78 L7z,
E—BMEFZEOERL

F— 8 O & EAHIC BT 2 E MBI B0 5 M5
JEORERIIEP 1 IR L7z, B AT 05% Ll o Ml
BIZEBRT AL, WHEEMOWTIS Firmicutes M
& Bacteroidetes 1138 X U Actinobacteria '] T O i Lt
WE L, 3ODOHMBEMTEEDK 85% % (5 Tz,
W2 Firmicutes F1® Unclassified Lachnospiraceae J& &
Unclassified Ruminococcaceae J& 3 & U Succiniclasticum
& ORERIE S <, 3 D DOMIIE TAED 40% Lh bz b
DTz F 7z, BT T Succiniclasticum
J&, Unclassified Clostridiales }& 3 & OF Mogibacterium
RO A E R EEE R L7z,

80 +

B—H WA & M 2 A5 L7tz onT, B
20 ® OTUs fipcIb I3 R 3 1R L7z, M & MO &5
TlZ Lactonifacter longoviformis & Olsenella umbonata
DORERL I 2% <, WA TI2645% & 957%, [EAH Tl
876% & 534% /R L7z, F72, FEAHTITEAMIZHAT,
OTU0003 Succiniclasticum ruminis 3 £ U8 OTU0006
Mogibacterium neglectum ORIV B HE R EEZ R L
720 B, E20 %595 OTUs ®9H B S, ruminis &
32 ®» 0TUs (OTU0003, OTU0007, OTU0013) |2 45
B, FEAMHIZBT 2HMILIEET 146% & Ho Tz,
BEE & & UHPIRAE

JEFH B L ORI MRREIEFR 4 1R L7z, AR E X
7098 kg, KA E = FY 4313 kg, IR HES
# (BMS No.) (ZF377 Th o7z MmN IENE
DALBLIE C18 1 1 255097% ke b % <, T/ 9L 3
F oW (C16:0) H32574%, A7 7Y »E (C18:0)

Firmicutes
u Sharpea
B Schwartzia
60 o m Selenomonas
B Ruminococcus
S ® Unclassified Veillonellaceae
: 40 A m Unclassified Erysipelotrichaceae
E{ u Mogibacterium
&= m Unclassified Clostridiales
= Unclassified Firmicutes
20 1 W Succiniclasticum
m Unclassified Ruminococcaceae
® Unclassified Lachnospiraceae
o | OO OO
s 15 Bacteroidetes m Unclassified Porphyromonadaceae
- [ = Unclassified Prevotellaceae
= w Unclassified Bacteroidales
# m Unclassified Bacteroidetes
m Prevotella
=15 4 Actinobacteria
H 10 1
'?:‘ ® Unclassified Coriobacteriaceae
= | m Olsenella
0
5 Proteobacteria
1 ® Unclassified Gammaproteobacteria
0 +—N )

AR

[

1. B—BORMBEEMBICH T2 ELMEAFIS L UHERE OB
HER ISR T 0.6% BIE, Fi91E (n=8), "p<0.05 (RBENHEEE)



3 E—BORMESLVEMRICH TS OTUs AL (LEAZ 20 OTUS)

OTUs AR AR p B
Otu0001  Lactonifactor longoviformis 645 = 253 876 = 350 0.450
Otu0002  Olsenella umbonata 957 = 431 534 £ 291 0477
Otu0003  Succiniclasticum ruminis 286 = 101 9.09 £ 277 0.030
Otu0004  Ruminococcus bromii 6.83 £ 281 222 £ 052 0.143
Otu0005  Clostridiales bacterium 2PG-426-CC-42 214 £ 063 519 = 163 0.130
Otu0006  Mogibacterium neglectum 148 = 044 367 £ 0.76 0.018
Otu0007  Succiniclasticum ruminis 117 = 095 353 £ 2.38 0401
Otu0008  Prevotella sp. Marsetlle-P3114 121 =119 327 £ 3.26 0.587
Otu0009  Chelonobacter oris 297 = 265 0.26 = 0.17 0.347
Otu0010  Intestinimonas butyriciproducens 191 + 046 1.26 = 0.26 0.308
Otu0011  Ruminococcus bromii 226 =119 0.80 = 0.29 0.299
Otu0012  Ruminococcus lactaris ATCC 29176 171 = 058 097 = 045 0.397
Otu0013  Succiniclasticum ruminis 0.72 = 0.30 195 = 057 0.053
0Otu0014  Ruminococcus bromii 210 £ 1.08 037 £ 0.16 0.122
Otu0015  Acetatifactor muris 191 £ 0.88 050 = 0.26 0.145
Otu0016  Prevotella ruminicola 140 = 040 082 £ 0.39 0435
Otu0017  Blautia sp. SJ18 1.07 = 040 1.15 £ 044 0.879
Otu0018  Ruminococcus faecis JCM 15917 072 £ 0.32 144 = 053 0.063
Otu0019  Kandleria vitulina DSM 20405 202 £ 191 0.08 = 0.06 0.345
Otu0020  Selenomonas bovis 050 = 0.24 155 = 0.66 0.159

P9+ FREERE (n=8)

R4. BES L UHAERE

Iy H Ll T {52 /Ml IO
JER% A i 305 304 0.2 30.2 30.8
AR (kg) 709.8 7320 59.9 604.0 7740
A A
BAEE (kg 4313 449.0 418 353.0 469.0
KA (%) 60.7 605 14 584 634
0 — 2 TR (cm®) 54.2 57.0 81 410 63.0
NFE (cm) 70 70 05 59 77
T HERAIE (cm) 19 1.9 0.3 1.3 2.3
RN (%) 740 738 1.0 727 75.1
WY
Welizcedbie (BMS) 77 70 12 6.0 100
FRmit#E (BCS) 36 40 05 30 40
IRtk (BFS) 30 30 0.0 30 30
WHED 46 5.0 05 40 50
RS 49 5.0 0.3 40 50
HE R EEALEE (%)
Cl4:0 283 284 0.17 2.60 3.06
Cl4:1 1.03 1.03 0.18 0.79 1.34
Cl6:0 25.74 2516 1.35 24.20 28.08
Cl6: 1 4.39 442 042 3.65 497
C18:0 10.27 10.03 1.14 9.13 12.70
Cl18:1 50.97 51.07 177 48.38 53.87
Cl18:2 1.96 1.77 0.66 1.35 338
—fliA g iEE (MUFA) 57.46 57.54 222 53.69 60.62
AN EREEE (PUFA) 2.22 192 0.83 152 399
fFIARRGEE (SFA) 40.32 40.53 2.33 37.40 44.80
MUFA/SFA 143 142 0.13 1.20 1.62

V6737 + (0130 x 10— A KEFE (em?)]) + (0667 x/¥FE (cm))
- (0025 x e EE (kg) /2] — (0896 x 2 FHEMAIE (cm)) + 2.049 FIfE (n=9)



3 1027%, C16 :12%4.39% DNEIZZ <, T s DNl
W Tk 90% Lh k% o T\wiz. F72, MUFA I
57.46%, ZANAfFIGEIIEE (PUFA) 1 222%, fafifg
F5EE (SFA) 1% 40.32% T& - 7-.

55 - y =2.8136x + 34.596
R?>=0.79, r=0.89
p<0.01
~~ .
X [ ]
— 50 1
=
© °
45 T r !
5 5.5 6 6.5
pH
6 =
y=0.5226x + 1.3464
R?=0.47, r=0.69
~5 1 p<0.05 PY
X
= [ ]
g o .
Oy °
[}
3 T T v
5 5.5 6 6.5
pH

X2 %E—8RpH &—fliARaFAEEHEER (C18:1,
C16:1) &N

pH (Z4EER T E DFMBICEH TS 24 BEREFSE, n=9

7.0 1

6.5 1

6.0 o

pH

5.5 1

5.0 4

4.5

E—BRpH EARKRHD MUFA & DR

HABRMHICBT A28 —BipH & Cl6: 1B LD
CI18:1 MBIt & OMICHE R EOHBEIO S 7 (K
2). MUFA fB I ASEE 2 7R L 72 MUFA B & & ff
Z7R L724% MUFA #121X5r L CH— B pH O¥ER &
Wi L7458, = MUFA # Tl MUFA B2 T
TR T 2 EHAmS A Bz (K3).
E—BHEREK CE—BRMER, BR EESLUR
PARHE & DR

H— B oA L FEM o 22 AL 10 O OTUs K
et & ER R, EEB X OB R E O
Mo -~y 7IEK4 IR L7 AT,
OTU0009 Chelonobacter oris & FEME L OMIZH HE R &
OB, LPS t OMICHE L EOMEAPSRONZ. F
72, [BEFHTIEX, OTU0005 Clostridiales bacterium 2PG-
426-CC-42 & Bt B & @ [, OTU0008 Prevotella sp.
Marseille-P3114 & # VFA L OMIZ, WIhbHELR
F OISR S L7z,

—7, MEBLOHARKEOMIZBWT, #H
T X, OTU0009 Chelonobacter oris & C18: 08 & O°
SFA L OB OACEBE2AOMBE»ED 5Nz FEHf
TIx, OTU0003 Succiniclasticum ruminis & J§ )i 58 e
FLHEE OMICEE R AOMBE, OTU0001 Lactonifactor
longovifomis & K F B§ B &, OTU0005 Clostridiales
bacterium 2PG-426-CC-42 & C18 : 2 X PUFA B &
" OTU0006 Mogibacterium neglectum & % F P& Bf

JFEDMIZ, wWINndFEZIEOHMEL, OTU0007
Succiniclasticum ruminis & B2 VIRHIE, C18: 2 B LW
PUFA L OMICHERAOHBEPRDO bz T2,
—o— 5IMUFATRE
—o—{XMUFATE

ok

-20 -18 -16 -14 -12 -10 -8

-6

4 -2 0 2 4 6 8 10

B B 2K

3. B MUFA BB MUFABFICH T3 E—BH pH OF1L (24 BETI91E)

MUFA : —fli~"gafnpshsds (C14 : 1,

Cci6:1, C17:1,

c18:1, C20:1)

£ MUFA & (n=3, 55.0 +1.3%), & MUFA# (n=3, 59.8 £ 0.8%)
*p<0.05 *p<0.01 (EMUFABEDHEEXE)



*S -

Otu0002 Ofsenella umbonata
 Otu0004 Ruminococcus bromii
Otu0001 Lactonifactor longoviformis*
Otu0009 Chelonobacter oris

Otu0003 Succiniclasticurn ruminis®!
Otu0011 Ruminococcus bromii

1)

Otub014 Ruminococcus bromii
Otu0019 Kandleria vitulina DSM 20405
Otu0015 Acetatifactor muris

Otu0005 Clostridiales bacterium 2PG-426-CC-42"

Bl

Otu0003 Succiniclasticum ruminis

Otu0001 Lactonifactor fongoviformis™
Otu0002 Ofsenella umbonata ™

Otu0006 Mogibacterium neglectum
Otul007 Succiniclasticumn ruminis
Otu0008 Prevotella sp. Marseille-P3114
Otu0004 Ruminococcus bromii !
Otu0013 Succiniclasticum ruminis
Otu0020 Selenomonas bovis

Otu0005 Clostridiales bacterium 2PG-426-CC-42 %

M4 B—BORMBEEBICE T ZMBHEEHRL (FLEA10 OTUs) EE—BRMERK (), BF EESLUORARK

& () coBBERE (t—hrvv7)

WA EEMED OTUs BRI " BBZL L, 2 BB=HY), *p<0.05 **p<001, n=8

OTUO0008 Prevotella sp. Marseille-P3114 & Jz FIRIIE
EOMICHEERAOHMESE L OBRREEM L OMICEE
ZIEOMBY, OTU0004 Ruminococcus bromii & A
BN BEOMICEERIEOMBEBLIOCI6O 0 LD
BICHEZAOME»RD b7z, & 5612, 0TU0013
Succiniclasticum ruminis & C16:1, C18:138 £ O
MUFA & ORICHE 22 IEOMEDEED H 7z,

£ =

AABOBRENMFERLEFT 2BV, $£—HiipH d
567 LR E R L. BT A ANEE—F
7Y F—3 A (SARA) O#E#1%, pH 56 LU F Ok
A1 H3WEHLLE [14] LR TBY, EBRWE
SARA #F5FCld pH @ 1 HFIEMEAY6.16 & s [15]
ENTwD, SR L 72 IE %o BB,
BE—HiipH o 1 HFEHHEF L WEMEL R L, 56 L
TaR LR RIFMICKA TV ZZ L2065, SARA
REEIZH D EEZ SN

=G [13] &, MEFFHH (22 4 H#) oREME
BB B TR ISR L 7255 — B pH (311
68 T, A/PIZFH 31 LA L Tnd. S RIOREIC
BT, FE—HipH ILFH 567, A/PIEFI234T
HY, BEEDRLR L O THMIIIEK TE RS, A
Kooy [13] Ik TwIhs iz RL 7z 2

Dz L, SRofEAsEE R (305 7 HiG) TS
RGP LG SN TBY, 2072012 VFA EAD
BINLCpH MM, F72, Fu st UEEEASHMmL
TA/POREARLI-EEZ BN F72, SARA
Y v — U —HEBATIX, BB LPS E M A
3715 EU/me 75 12589 EU/me |23 L 7z & s S
Tw5 [14]. SRIOFHERIZ B\ THE—B IR LPS i1k E
iE, F3H66200 EU/mMeEE L WEEHEZ/RL. 2TOZ
Ens, L2 IEE R o REAEA T, BB
PpHAELLIETL, 77 2BBROBIEICL>TEE
DO LPS MEEEEINzb D EEZ SN
BB OMBMEMKTIE, W EEHOVTIIZE
W C 3 Unclassified Lachnospiraceae J& & Unclassified
Ruminococcaceae J& O Fi B I 28| K Td o 72,
Lachnospiraceae Bt O —#Bix R 7 F IS L TWw
% [16]. F72, Ruminococcaceae FriZl R. albus X° R.
favefaciens 7 EREFEHALICE ST 2 MBS E I NS
DS, R. broomii %z EDOF VT U MED EEINTEDY
e LR Em R Th 2 [17]. —F, e
EAH CIX MR FE G R L A3 22 ) HE IS Firmicutes MC
HEENPRBD SN/ ZD 9B Clostridiales J& 2 1E C.
polysaccharolyticum 2 C. lochheadii 7 & 55— B\ AFTE
TAHEru—2GMEPE TN TW i KEERIZB W
T, EATIEEANZ IR T Unclassified Clostridiales J%



ORI PEZ REELZ R L2 & s, BEMITEHEIC
AT a — 25 e LM ERR e "9 2 &
AN AN (WA

%—H oW L EAAHOAF O OTUs TiE, OTU0001
Lactonifactor longoviformis ORI B K TH - 7-.
OTUO0001 23& £ 1% Lactonifactor (%, &  CTHEPHIE
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Relationship between the rumen bacterial community and meat quality
in Japanese Black beef cattle at late fattening stages

N. Ishizuka”, Y-H. Kim", E.Iwamoto?, T.Masaki’, A.Kimura®, T. Ichijon, S. Sato" "

1) Laboratory of Farm Animal Internal Medicine, Cooperative Department of Veterinary Medicine, Faculty of
Agriculture, ITwate University

2) Livestock Technology Center, Hyogo Prefectural Technology Center for Agriculture, Forestry and Fisheries

3) Kuzumaki Branch, Iwate Prefectural Agricultural Mutual Aid Association

ABSTRACT We investigated rumen fermentation parameters, such as rumen pH, volatile fatty
acid (VFA), ammonia nitrogen (NH,-N), lactic acid (LA), lipopolysaccharide (LPS) and the rumen
bacterial community to elucidate relationships among rumen fermentation, bacterial composition in
the liquid and solid fractions of rumen content and meat quality in Japanese Black beef cattle in the
late fattening stages. Nine castrated (5 to 6 months old) and subsequently fistulated (at 12 months
old) Japanese Black beef cattle were used. Rumen pH was measured continuously every 10 minutes
using a radio transmission pH measurement system. Rumen content samples were collected at 29
months of age and filtered through two layers of cheesecloth to separate the liquid and solid fractions.
Rumen fermentation parameters were measured using liquid rumen samples. Total bacterial DNA was
extracted from the liquid and solid samples for paired-end sequencing of the V4 hypervariable region
using an Illumina MiSeq platform. Fatty tissues in the thoracic longissimus muscle were collected after
slaughter (on average 30.5 months old), and the fatty acid profile was analyzed by gas chromatography.

The mean rumen pH was low (567) and the rumen LPS activity was high (662 x 10* EU/m¢)
during the late fattening stage. At the phylum level, Firmicutes had the greatest relative abundance,
followed by Bacteroidetes and Actinobacteria, for both liquid and solid fractions. At the species level,
Lactonifacter longoviformis had the greatest relative abundance, followed by Olsenella umbonata, for
both liquid and solid fractions, while Swucciniclasticum ruminis and Mogibacterium neglectum were
relatively more abundant in the solid fractions than in the liquid fractions. In the fatty acid analysis,
C18 : 1 was most abundant, followed by C16 : 0, C18 : 0 and C16 : 1. Monounsaturated fatty acids
(MUFA) accounted for 57.46% of the total fatty acids, polyunsaturated fatty acids (PUFA) for 2.22%
and saturated fatty acids (SFA) for 40.32%. Rumen pH was significantly positively correlated with the
proportions of C16 : 1 and C18 : 1, and a relatively higher rumen pH was observed in the high MUFA
group compared with the low MUFA group.

Collectively, these results suggest that the bacterial composition is different between the liquid and
solid fractions of ruminal content at the species level and that the bacterial composition of the solid
fraction may affect the proportion of MUFA and thus meat quality in Japanese Black beef cattle at the
late fattening stage.

——FKey Words : Fattening score, Fatty acid proportion, Japanese Black beef cattle, Late fattening stage,
Rumen bacterial community
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