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HO TR AL B B R g R B A B AN E Y X AR R

T, & O, BB, KR, SlokiR

! ) i

(FIRL AFFHBREFAARFE, %B/RE 150030 )

<

L

B OB, AEBREEMARRANETATLES AP B ELAH, BRRANR 20, X Ao Lag
% 600kg £ A& F LEARA B T EF HMEF, HRARNEHRAMBERSI N, 440 AAlTRa (X
AEAMR) B (AsER+I0gRMIEEFY) . CE (A AR+IgMAEEAY) . DA (LahH
B30g TIAEREAY ), KB AR 4«4 BT HFRBEF, 240848, F415d. #R. (1) 5 Az, B,
C.DEZHMREERETREE ¥ NHNRE (P<001) , CARDARTERE T B E R T LELHR (TVFA)
FoLEHIRE (P<001) , AFY DU IERZTHFRFTRANKRE (P<001), FR2FEIKTHHE pHAE
(P<0.05) . (2)DABETRRMNHFTILESZT AL (P<0.05) . XBANFEBARE. 9EBERA
G THRINE M BRI EE TAL(P<001), CARPDEMETAREREINEZSZT AL (P<0.01),
BASREHHRERIEE T AL (P<00]), 12RBEe FEMBRLRFEARTRIFEIL(P<0.01) . £t
WHAREEANTRER B LABTE, ERBERMABE, A—RTU 2B R THEGHEREWA, £EARX
BAHTUA30g (Kd) FimEhRE.

kE. HIMBEREFY: Y EBEXE: HEYRAR

bR AT B TR H R, R
AR A B RS ZMEM, 5 AR
W, BUAEERRINAIAS SEME A S, R
AR s T, BlRCWESE  HEEET R
ik e U, SCERAERE, RAREZSEY M S
ERRIMFAEE, BEEFAEZRE SRKI6,
HAEF S E AR R R TR, BETR,
MRTOREEA, e, BREEFWRNAER
AR ER, RN EhEs: REE T RRRE Y.
Elt, e zgyR e B R R R R e he
IR A REEEEEENE L.

& MBS EEAEREE LR E R HE EEIRE
BRB gk ETRERSRPENE 54D, BR
Basmprezyy —. BRCNENR PEERES
B BEORANERER. ERMENR. REENEY
BE 9, RS Sy e R SRR AN —F, &
BB mE R TR EE A SDAY, R AR
B3, sminsm ki i m REEE ) TREBSEE
MREYR IR, BE RS RN TR ER YA
Bl ik KRR AR TEE Y. EREFH
RSy, meBERBNREET IR, RS
WRUS W E, RENGEREENE Y. A

i, REAEREEARATNERT. FARM
TAEE RS mENNAE, ReElT-ER
DLERSE T . EAMRIERR, mEEZEEE
gy B R B, REAPSEAEE TER
PEFERTER (VFAD HIVRIE, F et eF g smogatanimfe ™,
17 o B B 44 B4R R B MR P AR RN AT
W ERHIELE ., (B X B SR R &)
SR RARR LD, IR BB I Y SR — AR
BRI EE B KBRS TUARRE §ETRM
LB 5 e A8 B R A B A X R IR
W, HERTAEERYNEERRSEENE, N
0 TR B SR FE I 2R M B B R B R A

1 MRS5S

1.1 X3z H A B ARLL R

WAL 7Y (Acremonium Terricola culture,
ATO) FHARENBAYITEBRAR, 2dE)E
R E AR TR E E 4 SDAY B EAH BT,
2% R SR R AR SR T R B T R B B RIS Y
MEREMF, SH 2684% MEH (CP) , 5.00%
HHET 4 (CF) , 3.06% FLAERT (EE) , 4.04% K45
(Ash) , F161.06% TERHY (NFE) (THHE
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M o HEZhagt S ESME: RER 8450y
kg HUEL % 44.60 g/kg FBLE 0.432 w/ke. HiEF 0.597
g/kg. SREM 2181 gkg.

RIS 4 Sk 600kg o, 2EHKOMEY
PR AR, R, FUAE 5 E R Bk
{FR—E, HAREBEATE. FERETE, R
sl ERsrmEE R, T8 H 6:00. 18:00 BAEHE,
VERRFRE S AR, FE B BmOK, SEREER A R
BIRAKFENE 1.

x1 BEMEAREHREEFKE (THUREM, %

B E157 &1 EFRRT 7]
B 241 WL MIkg) 213
S 27.21 ERCe 1531
H 20.47 TR NDF 52.96

FEE 11.16 Bk ADF 26.55
FH 4.68 TYIR g 12.4
EK 22.95
TH 9.15

BHRATS 0.24

RIRA 0.96

& 0.16

TRIEE” 032

& 100

. OSTETEEEHE: V,8000001U, V,7000031U0, Ve 100001U, Fe
1600mg, Cu 1500 mg, Zn 10000 mg, Mn 3500 mg. Se 80 mg, [120mg,
g N
1.2 RBRIT

RBRH x4 T HRAEER, 2H9A4. B
4. CHMDA. AHA: EMHR: B4l EMHR
+10g MR B EFRY); C 4. ERETIR +20g HIf
TR Y, D4l EEAEOAR +30g # MAERE T,
AR EMAN, BHIEEEFRY S 100 g ZAH]
HARETIRS, TEARDE, TEXEEHLE
rEnE AR IR FOR 1Y, RIS 4 BT, ST
15d, 1E3RHA 3ds
13 H&egREFIEARGRE
13.1 HERHRESRE

NAHTFERP=KAN, LEHERE 0. 2. 4. 6. 8.
10 #1 12h xHRB HTE 4 R EUE B SomL, PUE
SERE R, RIS W pHe HURE R AF T 10mL
BT, TN 25% HIREEER imL, BT -20CHIIK
Faeh, (BB BT VEA FI NH,-N TRE.
1.3.2 8 W pH EMIE

FREJE ST RIEET pH BRI E, X35 R A Starto-
rius Basic pH {& Meter PB-20 ZYFR R if .
133 5% NH,-N KI5E

BERTEMIA SRR

SR D 2 LB AT B M NH-N R 5 M
925 5 VFA W RN E
FH A B 3 (8 3 GC-2010, H A ) W5
VFA!,
1.3.5 E8 R BEEEHNE

EEREBEEH R TREMAEO 2. 4. 6,
8. 10 MIh R EHEBW, ATHEBATLENY
B, S P S DNASRELR B2 IRE - + 55
b = E B (CTAB) . BB W oy
BHE. ¥FRKE Prevoells) . HEEER
SRR =
(Ruminococcus albus ) < F=YE TR 22 R AT B (Fibrobacter
succinogenes) - ¥ BB (Streprococcus bovis)
YT BN (Butyrivibrio fibrisolvens) HlJR &
(Protozoal population) WA & BRMAE L ER
PCR, B|#)% % Khafipour™, £&FF151% LK 2.
T2 e B AT AL 2E o ABI 7500 B0 E & PCR AL,
Real-time PCR SYBR Green I RT-PCR &5 &1 B K&
% A M)/ ). Real-time PCR §7 3 R N: 95 CARH 7
min, 55°C 1 min, 72°C 3 min, 35 MEH; 72°CEM
7 min.

FRAE AR BEIEER (CO , THE ERE AR

B EEE (Relative population size, RPS) . RPS (%)
_o (CUEIE-CERD 3100,

1.3.4

i ) .
(Ruminococcus flavefaciens)

%1 ERAREAMREFAT (THRER »

BH Eikl
- 5'GAAGAGTTTGATCATGGCTCAG
by
3'CTGCTGCCTCCCGTAG
. 5'GCGAAAGTCGGATTAATGCTCTATG
EEREH
3CCCATCCTATAGCGGTAAACCTTTG
N S'CGAACGGAGATAATTTGAGTTTACTTAGG
HERERE
3CGGTCTCTGTATGTTATGAGGTATTACC
i 5CCCTAAAAGCAGTCTTAGTTCG
HEEBRE
3'CCTCCTTGCGGTTAGAACA
i SGTTCGGAATTACTGGGCGTAAAS
FEIRTRR LRI
3'CGCCTGCCCCTGAACTATC
o 5'CGATACATAGCCGACCTGAG
HHEERE
3TAGTTAGCCGTCCCTTTCTG
e 1 5GGAGCAAACAGGATTAGATACCC
BT RINE
3TGACGACAACCATGCACCAC
. 5GCTTTCGWTGGTAGTGTATT

3‘CTTGCCCTCYAATCGTWL/

1.4 ZIELIHH

R 4x4 B T RIS, HUERA SAS 912
- g PROC MIXED BE/FHET 4047 . HEBL0 T
nﬁuﬂﬂ?Q%WiﬁP\&%ﬁﬁiﬁzwm



g BPEBUAS R

%;}zﬂj{g, T, HAEEE (1=1-3); P, AiEe B (j = 1-3);
o HREF (k=1-3) : Ey WREE. P<0.05 K%
$REE, HRUTHHE £ RERMBRET.

) HREDM

2l RTRIEEZ I8 § RN Y
5AHAME, B. C. DZ4REEEETHE
i NH,-N HRE, T CAMD AR TABHRTE
#RB(TVFA M ZIREIRE H 2 5 B % (P<0.01),
e DAMREEIRSE T ER P RBRIKE (P<0.0D
#BERKTHEE pH (P<0.05) , M TMKERA
2ELEEWESR (P>0.05) .
K3 BMABEFYHDEEE AR
me AH B4 (oF ::] D4 SEM P-value
pH 6.82° 679"  681° 676° 001 <005
NH,-N (mg/dL> 12.63°  13.44°  13.66° 14.14* 0.15 <0.01
$% (mmol/L) 90.08°  90.56° 95.14° 9898 1.07 <0.0l
7% (mmol/L) 57.72° 5749  61.28° 6294 095 <0.01
7R (mmol/L) 2013%  21.19° 2175 23.05° 034 <001
TE (mmol/L) 8.87 939 961 1024 049 0.3

k ATEEARDNEFERREREE (P<005), HH AITHREFE
RTERREE (P>0.05) . TR,

22 WTRBBERZRY 4% B HA ¥k

mERA4RA, SAHML, DA BERSE
BYRRFHEE (P<0.05) , MEMEHESAEE
(P>0.05) . AIRAMNEARERE. DEREEKE
NBAETRIAEMHEREERTT AL (P<0.0D) ,
MEEREBEREMFTE T BRIE SR A ER
AEZE (P>005) . CAMDAM LT REEML
ERFEHEREEET AL (P<001) . H5A4
M, SR AP BB 2 AR B SR B B R
(P<0.01) .

3 it

SR SRS E S A & TLE A0

e R E—REAEE T pH . 55
RUPE. 0 Mg R RS I R AR P RN e B
ERNI iR 19, RIS T RE R,
BBt R, RS, FEE SRR,
Wit mmsins, Kb, BEBCEY HES KR
REEHEEMENEERES —, GEMEYY
HRP S o psmEi 5 E 80 e s 2 EEEM
NHON fik s 1. BBFSERS, RIS MUEYE R
MRERE MRt 2 00 VAT, T R R
RE pH B9 =,

i -109-

R4 HBMABEFYTESRENNEN

B A

B#H C#H DZ SEM P-value

g 0.03b 0.03b 0.03b 0.04a 001 0.02
HEFERE 5.03¢ 6.89b 7.36ab 7.93a 0.52 <00l
AEEEERE 378 6.08a 6.25a 637a 0.64 <0.0l

PR AR E 0.46a 0.37bc 0.37c 0.28¢c 0.08 <0.01

TEREHE 3.8lc 4.68bc 3522b 6.32a 047 <0.01

4 HEER TS 5.46c 7.31bc 9.38ab 9.8la 1.25 <0.01
BT TRINE 486b 6.85a 6.81a 6.48a 045 <0.01

O MXTERAIE: BARE SR 16SIRNA ERMWE 4 5.

7B HE pH H2 — UV B K BER S5 & 15 F5,
TEESHER. R4k, EEPEREIEFBRT
WHOKWEMHFEZRENEW. AR5, D AW
PHEEZEMTXHBA, £4XRRHMIFENTLE
Rat, DHNZBIKRELEZEE TXRA, FE
HMECEERE. ACHERENEERREES
THBAH, il pH BREMERNTEEEH FHIAE
BIROREt TR S SR R0, X LR
H A0 E R A E M R E SRR S, ik
BT LR~ KEELRR, MNE pH B,
HHERKERCERIES, EEWF VFA IRERNES
FUEE pH THRUEERE"™", Yeo ZAHNHAE
B, BH SRSy R TRt s (0 i h &
FL AL IE S I R ENERRT &, B(EE
B pH", XS5ARRW KSR —RERT, BE
pH {7 5.5~7.5 Z %51 P, KRB MEEE pH (&
BERBER

EAEEMEDEKEEEN T EREZ —,
J8 B W NH,-N R 24 R BT 8 B 4 s Y5
B R b R B A DA R A IR ST NHG-N
FMAEEZ MO TFEXRD, XRE%+F, RBAN
NH,-N FiREREE S T A, BEAREEM
SERHEN, RRAMEFERREMRSHENE T
A, T NH-N#ZESHRFATEEEH THIAEE
BEAEYRE T EERKENRBEE, 57K
PEROAMNEMRER. ARAERH, FEETERK
B A NERREERZEARME Y., mELDLLEE
BTN EESSE P, WHREERYSEE
BENEER. EEREERNT. RERDFMNEWD
MEME > EREE S, SORMEER. D-H
FEE. PEWAFURRDIAEYE Y. Wk, BRPRmA
& TR ol fedem T B P TR HE AT
WREL, MTAEHE £ 18 B U toh NHy-N, {EEE W
NH,-N K E{2 5.
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I LI A S Ak R R S b RE, Mo
VEA»LLLH;MJﬂw%J&ﬂ%rfwuj;ﬂﬁﬂm=‘%%
VFA I!J;”"ﬁ EMG F UE A ';’j'” TR KA P R
W B AU RE A o, SO “"%‘/JFU SR
1k uEr‘“” A AR B, Hﬂh”%ﬂ%i YT &
R D TVFAL LR W )E, IXATRE 5 B

o Ji R ST A S R R RS 4 S R R E RIS D
3, Agd, RGgRes SEREM O AR E K
TTJ TR E MR B E LD % ZE. U LEJLFE
NI L B E R g, MEEB AH
kbuuﬂJ%%ﬁ%7”$l ?%{ﬂfﬁﬁﬁ“”?f&§ﬁ$*ﬂéﬁ[zﬂ, AT
RENZE. NREELEEFER. §U50KH,
TVFA BIRER ZBRER 27 HEEE ™ VFA 1
WAEYRBREEREREEAE R, RETHRAKLE
PR, (8RB NIRER A AL T, Yeo HF ©
T AR BRI R R TR £ 58 BERSESN
PR BAERGT R, XS54 B4 S AR
32 WMAERFHEF B E AFN IR
HEANMAEYETEQREF RAEEBYHE. BF
%, WTRAYKR, BEHEDHNEENENS
ARG E S EENER. ARBER
FHE, RTINS YIRE T Mo q4E s
fREMAET S BB NEE, X ERREERAELL
EFFSE I A RATH MR E T TR, SHWAR
B, HERMMEEL SRy g RERE
MR 2 WA B A KRR B REHA
MR, {BiX—g BiFT T I B AT AT E R
BRI, A TIREERY RS N ENSE
BHTES IR . Yeo 28 L Ah R BRI IE B 4
B4 eI B A e, FHIRRAT S
Mﬁﬁ%ﬂﬁ%%éu CFHE . Eé*%ﬁ
B R IRE MRS BT s e B
uiﬁm,wummum¢ﬁﬁﬁﬁ@*w%%
SR AR E P T R R AT o AR Hﬁﬁi
F,ﬂikﬂﬂ$”%Mﬁmf% EEREHEE
R, (B8 XLH TR E S RYSHE B MAED
Ve ML S S A AR, B PR

(1) DR mih RS LRy BRE B R
pH. P& T T NH;-N. TVFA, 7 BHNBRIIRE,
NI ES AR

Q)Eﬁ$mmnMﬁ%E%%ﬂﬁmWEf
SRR BRACR, A R AT, BOERN

FrtEPENV AR s

B AELE K30 g.
RS
m R X L T R R e
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