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5 F Illumina MiSeq il F £ R 9 th B & #F
RS EMPMEEINEGE LB HIRE
X & B &2 M

A Ok MR IMERAE' pfERE 9K GEY O REANIEST AR
(LA E TR T E SR T, IR 2E s R 25, b 102206,
2.4 ERME B2 B o E PO BE ST, dE s 100193)

W E. AR 5 AT llumina MiSeq M 53 K 547 #) H 45 R 6 F & x5 4 R 9 B K 8% 7~
FIRHA R &6, KIS A 6 48,00 500 g AL A 40:60 09 254 B AL K B R, 0 3 &
A O( AR 0.1.0.2.0.3.0.4.0.5 g¢/kg IR BFF R FF, RILABE 24 h BRI E L Bk &
DNA, & /A Illumina MiSeq PE300 & i@ 2 M 5 -F & #4705, SR KW 1) 5B 7K
01.02gkgNEBFRIEFEZERIRT FFIRA W > ELBAELT(OTUs) &, % 4 0.3.0.4,
0.5 ¢/kgR AFRILFZHMT FFIRE M OTUs % 12 2 FF KRB FE(P>0.05) ; W HHRIE
F %R &2 Chaol 3§ # A= Shannon #5439 L B F % a1 (P>0.05) ,Bp 2t = Pre i o9 S HEM A A
BE¥h, 2)ENKFLE BarBasat, Fm0.3.04.05gkg HAFREFELZHKT S
FH M EE(P<0.05), EFRKFE Bxmafan PRAFATANEEMEN S ALEE
MBI e AR AR LERME RN 0.4 g/kg BT F B B F %18 (P<0.05) ; Methanomassil-
iicoccaceae 9 F EM ER B F RILF EZ R MBI mm¥g i ALK mEAH 0.3.0.4 g/kg it B
F¥m(P<0.05), ERBAFL SxtBatat PiEeH R B FERERN AT RILEEZRm
O I AR, B S R E A 0.4 g/kg i BEFHEIL(P<0.05) , B A/RMmEH 0.5 g/kg B A = F
AR AR T AR, FPIRATR B FEMER A RILEZ R ENIG odm BEIK, LY
AAmEHR 0.4.0.5 g/kg BF B F 4K T % /& 49 F & (P<0.05) ; Candidatus_Methanoplasma # F J&
MAENEHRIETERMEGIE A EALYER AL RmEH 0.3.0.4 g/kg i 2 FH T %5
8 F FE(P<0.05); FIRRB A B FEMAR AFRALF R RME I oK, LS Rms
#0.3.0.4.0.5 g¢/kg Bf 2 FEAKT Z B FE(P<0.05), A Ta AnFHHFRLFTELE
A BT LA ARG E PP RAR AR — 2%k,
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19 20~30 F51 Rk, B2 s i Y e HEBOSC
YW LT S, A s A e
R Ie R B 8 R, Horh o R
AR B R R 909% 1 7 e T T Tl A
B, 25 A LY I DR S i, AR BT e, e ARGE
e 2 B Y RE R AR, e A sh e B A P e
A JSARFE 2% ~ 12% ) TR BE 2, I HLi i 2 <Ak
AT HE A Y B o e AR T R Y R
AUt DR TR B, p T L BRI R T
X E O AR T L Y A J B E R R

RIS T 20 2 sl R e HE R 5, =
B 5 R R T O MR A O A T TR
SR TG T RS ER I R R A
Jrae AW IEAE TG R o R LA Bk B R A
T LIG 32 [ N Sh o O R, B 58 SR W AR AR R
S BT RE 08 B R AR R A s B W ke i
O H R EA G TR 2 3l DR R
RIS R 2 s ) A R M B e R GE T B
JER TR RIS KA A s R B A
7 HVGE T X R YOS B b, AR 1 e A A
B e X 6 R S AN ) 50 8 1) 4 R IR AE T R
WFFE S 5 A= 90 8 S e 7™ H e 1 IX 3R 52 0, oy
HAE O & sy DR sl e 6 BSHdE

1 #MR5FZ*E
1.1 Rges

HIATFFIRAE T R W H R E T AR 0 K AR 7= Y b
RIFRABRAF, SHH R ERIK 18.4% , Rk
20.4% =K 15.2%  PUREK 14.1% LR (5~
13 A7) 28.5% I EES P 4.3%
1.2 EERKE

TEFH 4 S {6 B Ao 307 08 A W% 4 | ) PRORS ML L
H40:60 4R A B, I R 1R AT B R E N AR
Y RAJETE 39 CRIBHE TN & 4 ZY ML,
& TR R T T ] S0 % R N AR S R Y
BRI Y SE AR
1.3 K%t

IR BN R 6 KFik K i%it, L
500 mga iR A HRAE N ZBEKY), BT 150 mL IR
AR, A3 A I o (R B ORE AL AL A2 (A3)
0.1(F:5 B1.B2.B3),0.2(FE&: C1.C2.C3),0.3
(F£ & D1.D2.D3),0.4 (¥4 E1.E2 E3),
0.5 g/kg( FEfh F1 F2 F3) 0955 4 kR AL R, 4

4 3 ANEA R GH AR R i A A Y 2%
MY 50 mL F 4 J2 20 A o U8 8T B9 15 W 25 mL,
FEE S A CO, 5 s S, ST BN |l g€ IF
W REA R TS 7 A 0 R AL RS A T
F 39 CTF#LRFE 24 h, X HEE 3 K,
14 ABEHR. SEMRESEENNE

R B R AE AR AN 35 24 0 5 F 35 SR B
AVKAK I s 1R R e, ¥ R ECE T 50 mL &
O ST RN A & BV pH, K TRV M 95 K 1
NRWITR (VEA ) e B 7 <5 F e 7= 0 5 2 R
IR T,
1.5 E[F 4 DNA ZE

A o B — N i 2 = H L R #% (CTAB)
BT EUR AW T S DNA, HREUE S DNA 3 T
JCWE Y TE 2 vhi v, I 2840 T WO 3 06 B
T AE & DNA ¥ BE 4B, —20 CTIA7
1.6 KHEE PCR ¥ €5 Nlumina MiSeq iUl

ST ) F [ 4 16S tDNA # B V3 ~ V4 [X
HEAT 984 519k F344 (5" — ACGGGGYGCAG-
CAGGCGCGA-3') Fl R806 (5’ - GGACTACVS-
GGGTATCTAAT-3") . BMFEAR WG Y 5 S fil
bar-code /¥ %1, PCR ¥ 3% K H] Promega PCR mix
PE4T ,PCR JX WK % :12.5 wL 2xTaq PCR Master-
Mix,3 pL 41L& F 2 (BSA) (2 ng/pL) ,2 pL
5% (5 pmol/L), 2 pL #% #iz DNA 1 5.5 uL
ddH,0, KW B%:95 CHiA M 5 min; 95 C A8
45 5,55 CIiE &k 50 s,72 CHEAH 45 5,32 PEIR,
72 CHEA 10 min, B MK 3 F 17 PCR X
I, 344 AxyPrep DNA % B 71503 7 £ ( AXY-
GEN A #)) VI Ml PCR 724%), PCR F=#4iifk )5
% E BAEFR N T UEAT PCR P25 B DNA 75115
M SCEEA K Tllumina MiSeq PE300 -5 /¥
1.7 BELNEBESEMEREST

i 3 Illumina MiSeq ¥ 15 # 17 Paired-end il
¥, FHLBE 233 QIIME ( versionl.8.0) {438 g |
Prez BB A, RBRFT AN 20 BIEAORT 5
YrAS BC s P K BE /N T 150 bp BF S, XT3k AS Y
¥ 51 (clean reads) #EATHHEIF bR 519, I T A H
HFF W BE 45 80 (Chaol #8%40) w5 B L 2 M1k
$5%% ( Shannon #1 Simpson #& %%) "', # #& bar-
codes M 4 7 945 B R AN H T WP 43251
ERVESY 2585 (OUTSs) ,OTUs UM E K 97% .
-H]H Mothur /4 ( version 1.31.2) s K FE# /N
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i tags''® , OTUs B2/ H7 i B i 5 Riboso-
mal Data-base Project( RDP) %4k %2 v i) 1y & 7 57
PEAT He X, 3 T Weighted Unifrace #5 2, fff | R
(version 3.1.1) /441 A9 pheatmap AT RIS T,
283 UniFrac 535 ) & 48 #F 10 0945 8ok LR
i [ W) Fh IV 22 5%, IR AT B Z2AEPE (B diversity)
AT AR B S A H B A E AKCE 7 R T
3@ K, FEER A Excel 2010 #A4:HI1E
1.8 Zitoth

BT AT B ¥4 % 1 SAS 8.02 #1419 GLM & )¥
PEAT R K 7 22 0 1, 2 & H 3R H Duncan [
5, P<0.05 22 5 0 2 R e An

2 & R

21 AMEEHEEBTEMNEEERMIEREN

FRE RRFERELZEKEIERIRENRIE
W1 FroR, 5 BELA EE I8 0 4 2 A7 R A6

HE A BET S ABER A pH(P<0.05) ; 4 #i 4k

AT RERINE N 0.2 g/kg B, 24 h B Ee=& 0

FHREMR(P<0.05) ; A4 FF AL T RN it h

0.3 g/kgh,24 h 27 & W IR (P<0.05) 3 iF
IR 265 K7 SR A T 28 X K I 1) A R M e T TR
TR NTR IR M B N 2T/ TN TR 15 TG 18 35 5% Wil
(P>0.05) ; 8 ZFF IR AL H R U N 0.4 AN
0.5 g/kgh, & B P T R H1 5 8 18 v B o 2 e A1
(P<0.05) ; M EFF AT RIS NN 0.2 g/kg
I, % B Y S T IR VR JE B 3 4 /=1 (P<0.05)
2.2 Illumina MiSeq S B ENFERE S HEM
SHTEER

18 1 Mlumina MiSeq /& =0 7 5, AL 56 h
18 NRE S A AR A5 1 279 993 4% 5 A 7 B b
16S rRNA FE K J7 1), & A a1 8 3 75 90 80k
71 110, LA 97% ¥ AIARRIME R 1A , 205 K 491 4
OUTs, Ff &7 S5 BRI i3 OUTs R T
958 B T 98% 17 HE TR, AR JE SR BT 5 AR IR R
A B B 2 UL I 1, A0 BT R A 3 08 I R
T TR R R R R R A T % R
ARSI 2 A B, RE A AT Hh R A5 A TR
HH R 25 R R AP S 1 2R

R1 FMFEHELETENBEBRIIMNLBRNTSE RIRFEREREENRRERNM

Table 1 Effects of supplementation of grape seed procyanidine on gas production, methane production and
volatile fatty acid concentrations of in vitro fermentation fluid in rumen
HATRE IS 15 2R I It x
HH Grape seed procyanidine supplemental levels/( g/kg) SEM &k P{H
Items Linear P-value
0 0.1 0.2 0.3 0.4 0.5
pH 6.22" 6.28" 6.29° 6.31° 6.29° 6.28" 0.01 0.00 <0.01
24 h EFI‘}:}%}@L‘% a ab b ab ab oab
24 h CH, production/% 22.40 21.10 19.00 20.70 20.70 21.3° 0.27 0.00 <0.01
4
24 h =R &
94 h ’; :pi duction/m. 78.10° 77.10°  70.90°  64.66° 73.47° 7446 251 0.00  <0.01
SRR ARG T 1R
TV%fi Haﬂﬁvﬁi) 94.10 101.60 104.30 98.00 103.70 92.00 5.27 0.54 0.50
mmo
Zm
Acetic acid/% 60.80 61.80 61.70 61.90 61.90 62.50 0.42 0.09 0.18
(%
N R Propionic acid/% 19.40 21.70 19.80 19.80 19.80 20.18 0.79 0.87 0.40
LR/ NIR A/P 3.12 2.92 3.11 3.11 3.12 3.09 0.08  0.39 0.49
TER Butyric acid/% 18.70* 18.40" 18.10® 18.10" 17.90° 17.90° 0.14 0.00 <0.01
TR Isobutyrate/ % 1.03° 1.09® 1.10° 1.06* 1.04% 1.07" 0.01 0.14  <0.05

J%.1#2 Valerianic acid/% 1.90 1.97 1.85
SINER Isovalerate/ % 2.55° 2.58% 2.53%%¢

1.76 1.74 1.83 0.07 0.15 0.34
2.51%¢ 2.48¢ 2.45° 0.01 0.03  <0.01

FAT 8RB br B B s M R F B 2R 22 5 A B2 (P>0.05) , AR/NG FEFR 25 B3 (P<0.05) , F#EA,

In the same row, values with no letter or the same letter superscripts mean no significant difference ( P>0.05) , while with

different small letter superscripts mean significant difference ( P<0.05). The same as below.
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Al~A3 B1~B3,Cl~C3 ,D1~D3 El~3 Fl1~F3 4}l
HERIN0,0.1,0.2,0.3.0.4,0.5 g/kg H#AF AL T &R AL
do 2 1A,

Al to A3, Bl to B3, C1 to C3, DI to D3, El to E3, F1
to F3 were the samples supplemented with grape seed procyani-
dine at 0, 0.1, 0.2, 0.3, 0.4, 0.5 g/kg. The same as Fig.2.

Bl1 HmEREfk

Fig.1 Rarefaction curves of samples

o ZAEPERE T A REA N ER Y Bl ) Z2 R
YIRS 45 2L  Chaol T8 BUX WAL b BEE I B R
J& ( species richness ) ; Shannon #§ %{ Il } Simpson
TRE MR Vs i Z AR, ik 2 Al g, e W e
SE-14 Shannon 5 %t & 4.72, ¥ ¥4 Chaol #5 (&
304.9 , % 2H [\ 448 b5 0 2% 22 5 (P>0.05) , {H4%
ISR R IR AE T 2 4 5 % B AR L, 4 Ao 22
F8ECFN Shannon 5 BURA THisy 105, 130 45 45k
JFAETE R TS R B

B ZFEVE 1Y 3 L3 o0 B 45 R TR R 2 18] 1)
AELEE o 45 VS 03 4 A7 7 46 22 20 A BRZ A o B
AR RS B VLI 2, BEF UniFrac B IAL
FER o T 1(PCL) B TTHRR 2923.93%
ERr 2(PC2) B TTHK A 18.09% , AT AR 4F 3
WXt BRZH 5 A A R AR R 443 JF, 0 0.3
0.5 g/kg 5N FE S Z RV AR LR B 4500

x2 FAMBAFHRETENEEEMLERP=RLEE OUTs 1 o ZHMERIIT

Table 2 Effects of supplementation of grape seed procyanidine on OUTs and a diversity of

Methanogens of in vitro fermentation fluid in rumen

HIERF AR 2N

HH Grape seed procyanidine supplemental levels/( g/kg) SEM P{H
Items P-value
0 0.2 0.3 0.4 0.5
BEAE S0 OTUS 292 278 292 295 299 2.99  0.910
PD_whole_tree $5%{ PD_whole_tree index 10.34  12.26 12,59  12.84 1358 12.68 3.48  0.056
7 W5 EHL Coverage index 0.99 0.97 0.96 0.99 0.99 0.97 0.01 0.051
Shannon $5%% Shannon index 4.62 4.61 4.71 4.85 4.81 4.74  0.32 0.065
Chaol $5%% Chaol index 304.70  296.90 309.00 309.40 311.30 298.40 2.65  0.128
PRI ELFE L Species observation index 272.90 260.80 265.80 268.10 276.20 278.20 2.74 0.109

23 AMEENFESENBERINEER P ™
HREX RN

WF 5 4 %0 FF 5 AE 75 28 0 W5 49 18 i v
FH e TRT IX. 2R 19 52 ), AR AN () 591 3 1) 6 %80 FF i A6
BRI B JE AKX 7™ B e TR Y B R 4 AR
MR 3 frow, K =B @i )E T
P ] ( Buryarchaeota) , 7E £ K I K # 40 )& F H
LT B BE ( Methanobacteriaceae ) , 7£ J& 7K °F L 1|
F= B4 A AE Wt S AT T & ( Methanobrevibacter) |
T T 8 ( Methanobacterium) . FP b BRIE B )8

( Methanosphaera ) . Candidatus _ Methanoplasma ,
TEMT K B, 5 XA AR, B 0.3,0.4,
0.5 g/kg B A FFIEAETH R W EREM T AR
FBE(P<0.05) , TERHKFE I, 5XF A A,
B AT GRE B9 F B2 Bl G 2 R AR T R U Y
BEIA B S, HAER NGl 0.4 g/kg B 5
B K (P<0.05) ; Methanomassiliicoccaceae
(1) = 55 Bifi 5 25 K 4B T RIS 0 B 0 1S i A 1
IR W R 0.3,0.4 g/kg B & & T+
(P<0.05) . FEJB/KF L, 5% B AH L, H e 4
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FF R B =F B Bl 25 280 FF A6 75 2% U 0 9 3
AR RS, B SRR 0.4 g/kg B i
K (P<0.05) , B u iR 0.5 g/kg B T8 1)
B BT T X B 5 F e AT 1 8 1) =F B B R
EPRFAE T R WS IR (3 A R a4, H SR
TN h 0.4.0.5 g/kg Bf L3 B F AL (P<
0.05) ; Candidatus_Methanoplasma )3 i Bfi %5
EPFFAETE RSN R A T s s HY IR
i 0.3.0.4 g/kg W £ F B EWIN(P<
0.05) ; FBEERIE 181 @ 1 3= 13 Bl 75 7 285 FF A8 75 R
U0 B3I AR R R R Y BNE80.3
0.4.0.5 g/kg B3 5 B EFEAK(P<0.05) ,

304
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Fig.2 Results of principal component analysis

R3 FMBAEHRESENEERILBRTRRERREN M. EBKELHZm

Table 3 Effects of supplementation of grape seed procyanidine on phyla, family and genus

levels of Methanogens of in vitro fermentation fluid in rumen

HE R JRAETT RN

e P Grape seed procyanidine supplemental levels/( g/kg) SEM P A
Microbial species P-value
0 0.1 0.2 0.3 0.4 0.5

I"J7K3F Phyla level

] H 1] Euryarchaeota 89.95* 89.99™ 75.32% 71.82° 68.10° 73.35™ 2.38 <0.01
Bl7KF Family level

B 45¢ #1 B} Methanobacteriaceae 0.830° 0.796™ 0.656™ 0.580™ 0.550° 0.623™ 0.260  <0.01
Methanomassiliicoccaceae 0.070° 0.080* 0.093™ 0.136° 0.130*° 0.110® 0.126 <0.01
J& 7K F Genus level

F be 5 KT B )R Methanobrevibacter 64.67" 63.53™ 52.66™ 51.09 46.62° 55.08™ 0.23 <0.01
F AT & )@ Methanobacterium 0.75*  0.65" 0.64®  0.69" 0.58" 0.61" 0.21 <0.01
Candidatus_Methanoplasma 6.71°  8.09° 9.47® 13.70* 13.10° 11.06® 1.28 <0.01
W B BRIE B JE Methanosphaera 17.81° 15.74* 12.54°  6.30°  7.79° 6.60° 1.22 <0.01

24 AMEEANESENEEEMLEIEIR.
A5 P E X 28X EIm

I B2 R #% ( Pearson ) AH 56 Mk 43 M 5 1, X 98
B R AR b W e 7 1 5 T I A A 0 R DG ME AT
5 (K 3) ., Heatmap KRN HMAEY 7Y
PR i LU, PP T A 9 93 25 55 3R B A8 i 22 (1]
Y AE G A R — A PR B AR B ROR B TR
AR UAE W 5 A PR R AR R 2 (A] A OC
B, KRB 1R TN R TSR K Bg i R Tk
B 5 H I E B ( Methanomicrobium) & &2 ik

FIEM L (P<0.05) ;11 & B+ Candidatus_ Ni-
trososphaera W ¢ B AT 18 )& | W be 2K OE 14 & A
LEFF R B S SR TN R R SR K B D 1R Tk
R BENMEIE(P<0.05), 5 TRIKEMLIR/
PR 5 12 3 1F MG (P<0.05) ; 2R 1l Candidatus_
Nitrososphaera F £ 5 &, TR ¢ & Jo 0. 3% A0 ¢ 1%
( P>0.05) , Candidatus_ Nitrososphaera F1 W J¢ j8
e+ ES TRWKE IR ZFHXE(Ps
0.05), MEMBEEHFAATRG, WHEHE5H
Kere g e R DK pH A B E A CPE (P>
0.05) .
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Norank_f Methanobacteriaceae
Candidatus_Nitrososphaera

Methanobrevibacter
Methanosphaera
Unclassified f Methanobacteriaceae
Methanomicrobium

Norank_f Thermoplasmatales Incertac_Sedis
Candidatus_Methanomethylophlius 0:5

— Methanobacterium

[ Unclassified_p_Euryarchaeota

Propionic acid|
pH
CH,

[
Ratio_

TVFA

Acetic acid
Gas production

Butyric acid

Unclassified k norank

Methanimicrococcus

Norank_f_Methanobacteriaceae : & 4335 H 45 #T B #} ; Candidatus_ Nitrososphaera : ¥ & Fi ; Methanobrevibacter ; F J5¢ 58
T JE ; Methanosphaera . W ¥ BRI )& ; Unclassified_f_Methanobacteriaceae ; 4325 H Bt 4T B Bl ; Methanomicrobium ; B 5%
73 % J& ; Norank_f_Thermoplasmatales_Incertae_Sedis: & 43 2% ; Candidatus_ Methanomethylophlius : ¥} & Fll ; Methanobacteri-
um ;W BE 41T I8 ; Unclassified_p_Euryarchaeota: 44328 & '] ; Unclassified_k_norank : K 43 2% ; Methanimicrococcus ; H
T BR )& ; Butyric acid: ] 2 ; Ratio: Z fR/N I ; Propionic acid: P& ; Acetic acid: £ iR ; TVFA ; & 3% & 1 B8 i I ; Gas
production; J* < i ; CH, : I bt =R i

RAEAE B LIS TR B 8w, A A B2 R[] R B B X ] 5 P B /DT 0.05 W + S hR i, + :0.01<P<0.05,

#% .0.00l<P=<0.01, ***x ., P<0.001,

R-values were showed by different colors in the figure, and the right side of the legend was the color range of different R-

values. If P-values were less than 0.05, followed by * , and * : 0.01<P<<0.05, ** . 0.001<P=<0.01, =#=xx, P<<0.001.
3} EBEABSH BEFESEHEMBEXESNER

Fig.3 Correlation analyses of ruminal fermentation parameters, CH, production and microbial community structure
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AWIETE R, U5 04 0k AR T 3R e K B
ERA TP (9 7 Y ot B 2 5 A 0 AR 7 R X
TR3 Rl AT I B2 0 RT3 AR T e
T PR A S N b T 04 4k K AR
PR A B | Bk — AP il e 1 4 R AR T Sl
M A ) ) IX 2R % T R ok 9 4 TR e 2 A ML A
WG 2 g 25 207 BF 5 R B, A R DR AE T R DI
FRTHPREEIEME, X 5AMIRL R —
BN A LT RIS 0.3 g/kg WF, R

IR B AL, (B, ARWFSE b, B G A AT R AR
TR TS IF B A ) A AR
b, VEZEWEmS ™ e 5% 46 A o0 T X R Ah K B
SSRGS BT R TR R o A o R
il 4 P AN BB IE B, [R B RE AR TG S W G 4
G, B REREM, H O, A B A AR R
AT =5 T BT I A KRR ] T
ot BRI AR s HEUR RN R R AR R R T
77 H I B X H A A AR i TRt i AR e T PR Ot
KT &AKFm = PR i E R, TR %™
H1 Anantasook ' BF 5T & B, FV R 0 7 AR 2 7 H e
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PR LRV R 45 28 TR I 8 A0 ™ Y e 11 % HE
WCHFE AR LA, IR UL, A AR AR R
X A B SRR B AR

A 56 368 2ok v 3 = A b 4 SR SR W e
AT E R e, 5 R BT 4 R A —
el ik — U R o AT 1R AR 4 sh i
Jor R HE b e B AR Y i HL e K B
St S TR T T o 1) B ) e K, At 3 A T o L 4
M HE 2GR Yt Y e 3k JF T8 R | Candidatus _
Methanoplasma W B ¥ 1 J& . X 55 Tajima %5 *"
ST 45 R — 30, 728 F AR 4 v i = T e 1 Y 3
B A AE MR AT I e WP L3k s W e AT
bR J AT e /\ B Bk JE 38 4l 18, Candidatus _
Methanoplasma F % VL W 250 A Wy a5 H B R S
Yy A= R e, (E BB R FH — AR Bk, 2% 0 AT AE A
A B e e 0 E AR kel WL, e
P By ek 5 22 S e 1 W e TR Y A R AR
1k, file B T AN [ 0y Fogg P e 7 B 25 S i BIL L
AT RN, HOBE G s AR T2 ™ B e R
SAALERAE R IR, S Ry E 2 T bR R
WAL . |4 s W Ae 7 A W e i ik 7% v 23 TH A
HL -, W0 BN o T AR R 7 ST B AR
FAR =4 04 A 1, R LS A I fige DR
PRI, 1 i 7 H e T DX R X698 8 A e S ] 9 W o
ACEAEE S, AR, E P s X
520 TR A R ESER T R AR BUR /N Rl 2
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divided into 6 groups. Total mixed ration with the concentrate to forage ratio at 40:60 was used as the fer-
mentation substrate and added grape seed procyanidin at levels of 0 ( control), 0.1, 0.2, 0.3, 0.4 and
0.5 g/kg, respectively. Total DNA was extracted from fermentation liquor after 24 h fermentation, and se-
quenced by Illumina MiSeq PE300 high-throughput sequencing platform. The results showed as follows: 1)
compared with the control group, the supplementation of grape seed procyanidins at 0.1, 0.2 g/kg signifi-
cantly decreased the operational taxonomic units ( OTUs) , while the supplementation of grape seed procya-
nidins at 0.3, 0.4 and 0.5 g/kg increased the OTUs, but did not have significant difference ( P>0.05) ; the
supplementation of grape seed procyanidins did not significantly affect Chaol index and Shannon index ( P>
0.05) , namely did not significantly affect the diversity of Methanogens. 2) At phyla level, compared with
the control group, the supplementation of grape seed procyanidine at 0.3, 0.4 and 0.5 g/kg significantly de-
creased the abundance of Euryarchaeota ( P<0.05). At family level, compared with the control group, the
abundance of Methanobacteriaceae had a decreased trend with the supplementation of grape seed procyani-
dine increasing, and when the supplementation was at 0.4 g/kg, the abundance of it significantly decreased
(P<0.05) ; the abundance of Methanomassiliicoccaceae increased with the supplementation of grape seed
procyanidine increasing, and when the supplementation was 0.3 and 0.4 g/kg, the abundance of it signifi-
cantly increased ( P<0.05). At genus level, compared with the control group, the abundance of Methano-
brevibacter decreased with the supplementation of grape seed procyanidine increasing, and when the supple-
mentation was 0.4 g/kg, the abundance of it significantly decreased ( P<0.05) , when the supplementation
was 0.5 g/kg, the abundance of it had an increasing trend, but was lower than that in control group; the a-
bundance of Methanobacterium decreased with the supplementation of grape seed procyanidine increasing,
and when the supplementation was 0.4 and 0.5 g/kg, the abundance of it significantly decreased ( P<
0.05) ; the abundance of Candidatus_Methanoplasma had an increasing trend with the supplementation of
grape seed procyanidine increasing, and when supplementation was 0.3 and 0.4 g/kg, the abundance of it
significantly increased ( P<0.05) ; the abundance of Methanosphaera decreased with the supplementation of
grape seed procyanidine increasing, and when the supplementation was 0.3, 0.4 and 0.5 g/kg, the abun-
dance of it significantly decreased ( P<0.05). Therefore, the supplementation of grape seed procyanidine
has significant effects on Merhanogens at phyla, family and genus levels. [ Chinese Journal of Animal Nu-
trition, 2019, 31(1) .314-323]
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