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%) FH PCR-SSCP #i 5 INEliEH 5 B4R 4T 4 bb (5 R 4 3 8 B & EEFOTRAE $ B 221

FEZT FHR

FE# HE EBEEH

MR 2B IREE E AR BE, M, 225009)

1§ E: D= RO R B A, FARANERR TR R R8T R B I B A . Rk AT R AR
£F4E(NSC/SC): 100:0, 70:30, 50:50, 30:70, 0:100. £5HELHH: 7E NSC/SC [{ELBIYy 30:70 ZH iAW BN £F 4k 5 BRfift R B e »
REERSHRA: A SH BRG], Sk FERE NSC/SC R Rtk Bt a K rass, 75 NSCISC Ll 2 50:50 2H 1k B 55 iy e 5
AT 16STRNA ) V3 A 4Z[X PCR-SSCP 21 [l 1% s I T 41 TR 2 A 50 DRLES A0 () AR T 2 T AR o Jit i i Ao 25 45 SR AR W B
NSC/SC Tk, WERBSETBRFERILLE N, N ERES LB WARHFE R LB in, B IR dSE oy 5 R e o =2k
REAR . SRR WA FNEN 5 4T 4 LU KSR A R T 98 18 R 98 15 A AR I THE R R AE

KR TR EARETYE . B A SR E Y. PCR-SSCP

AR, W) T B SR G EY) fa Ay
(IR SR OIS E /RN A = s SNETR 7 K 7 G =t/ L e P ]
HE B A Y 3845 W) A E A IE 50 G SLIF 90 45 3
5 S &0 a5 . Hrh 1989 4F Orital™ 5 48 48 (1
PCR-SSCPigt L fralHi AR, HRHE W PCR™ H) L VE 1k
JyH4E (Single-strand DNA, ssDNA), T Hud ) = 4
LKA TN EAERUN ) (Lee et al., 1996) @, f¢
F1)H ] ANBE I 1) AR RS AR PR G, AN [RIFI B
0 5ESSDNA > 115 A A2 1 28 TR 94 I fie gt e b 1) % 5l ik
JEATA], MM ANt gl B %6 . M 2 v A TR
JRHN BRIy B, LA TR RIEE, g 2 T2
SEAFIRTIN , AT W) 0 F FERRAE 0 A7 bt A ek
B HIRE (Junca et al., 2004P1; wenderoth et al.,
2005%1; Cécile Callon, 2006")),

AR HAR S 5 R R R BRI s, HAS IR
FUROGHR B e X 2 A — e A FAEH, SEUE
B A X 2 PO 10 2028 K HRR IR B e i e ds, 13k
MSCEB NG LW+ s FR o e, B4
W4 32 62 K5 25 7= (Gerson et al., 1988°; Clark et al.,
199217, Fydtas, 10990, (H AR R R
YIS A Ao T HLEIFANTE A T, ARSEEG R FH 4l
B FURR AT ¥ PR e by 5 8 4R 41 4 11 AN [R] Le g 7K P S 4 18k
TSN TR, R i 72 000 1 AW % B RKPCR-SSCP
2D W B FR i R A 1 J A N AR A, 5 AEREST
ANTRIVE By 55 21 4 25 LA K1 S 0T 98 T A B S o A= )
I 5 M KR A S AL, AR BE A I 2 S A= 245 T
G AL — BB LA R K Ay A P S R AR AR — e A B iR 4
Fo

1 MRIERZ
1.1 X5
=R E AL (GEE: 234 + 2.2kg), &

Wi H#A: 2007-02-02

HEEWHE: HEXARFFEEES (No: 30571344)

&R TAZ, W50 A E 77 SR B ).
Email: mengzhiwang@126.com

*@TEE: Tk, #9%, Email: hrwang@yzu.edu.cn

AATR, BN HR, B BgoK, HT e S
o

1.2 RIEEM 5T

TSP GE K [(CeH1005)x,(162)4]; TR CGHTYLHT

) Bk Imm A ATHERE o AT TETER R ARAT 4 LU A N

(NSC/SC): A(100:0), B(70:30), C(50:50), D(30:70),
E (0:100). #%2#HK.

1.3 PR 5RIMEFRE

1.3.1 FE IR
Z%Menke (1979) PWHIRFRM, FOHAT =S FASb
R
1.3.2 PEAASEIG

X 200mg 4, 20mL K50 10mL J8F Bt S
IINES 88, 39C/KB RS I 2, 4, 6, 8, 10,
12, 14, 16, 18, 20, 24, 36, 48, 72H il &,
A TS B S S R A 5oml SRR k. — AN R
()25 6] B
1.3.3 1RHRTFE

I 1.2g J&Y), JRNERFEM, N 80mL 577
40mL RS . 7EREFE 0, 2, 4, 6, 8, 10, 12, 14,
18, 24, 36h %X 5SmL J& B W H AT, 36h Byl
JELRIIE pH A, FEIE LT R I BRRR, ek
W) K s SR

1.4 MEER. 2FMBSEETEZSR

1.4.1 WM B

sy 23 2 BONM s ey e (1) el BRGS0 5%
AR A B ER K 39°CHE & 60min, &K 125r/min, Ff4d LA
BikE; P4 4 ZAntug, JEHGE0 (150X g, 15min) ,
WCAR TTTE R TR R, AR B R /K VeI 9 U i ) A B K R
%, -20CH A, (2)anTs: WEEQ) O L, B
(22000 g, 15min) , WCHUTIE A AR, HAALER[F)(L).
1.4.2 FYEZR ()M EMREAR

WA 4R (Do)%={[EW+ C f(9)-F+if)n
C H(Q)VEY+ C H(g)}*100,
1.4.3 J8 B pH {H
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T4 FIH PCR-SSCP ¢ A [l ve Ky 55 R AT 4k Lb il S X8 8 o B AN A 2E M 1 5 i

19 %

H pHS-3C & pH v T 855 7% 5 3 B 5 o
1.4.4 980 H W= EIKE

KA 2 w2 v . 100mI AR BYR B BT S
NHs-N & 1 i & 2 X . NH;-N(mg/100ml)
=14 X (Vo-V1) XCX100/V3. HT, Vi: & ERE S E T
THFEIBRUE HCLAKRI(MI); Var ARIUFE i o BT FER)
FRUE HCL ARBI(mI); Vi BEATZE00 1A DURE 5 i A4
(ml); C: FrifE HCI HI¥KE (mol/L).
145 WA EARNE 5 IHE

KH =& BRI R A7k B B EMRE &
22000xg, EL210min, FF BIGHIIABMIL0%TCA,
AJJ5 B %I 30min, .0 (6000xg, 10min) , # L
I NBmMI 5%NaOH IR ) % fift J, 250 (6000Xg,
10min) , HL I35 W FH 756 B 4% Ak % 4 Ot B T E I oE
OD280nmA10D260nNmAi . T AEMIEE (& & (Pr) [
AR

Pr(mg/ml) =(1.45x0D280 -0.740 X OD260) X Fii ¥¢ fi
1.4.6 7E%) DNA [F3EH

%:2% Zhouetal. (1996) M, Fyuedt. HUsidt (P)
FMANE (B) FEM, B0 (22000%g, 10min) , 3 L,
N4 5mL (100mmol/LTris-Cl, 50mmol/L EDTA,
2%CTAB) J8%J; i 100ul 5mg/mL & ABFK, 1/10 44
TR 20%SDS, 5844 % ik G 55°C/K# 60min,
SRR 3 W . SRR R W A R R
(VIVIN=2524/ 1) Jchlide— X, £5.02(15000 X g, 10min),
B KAH, SRR & R (VIV=24]1) Hl
PERIBL OO AR LKA, BUKAR I 0.6 AR 1) 5=
NEE, UK EEEDE DNA 25302 L, 70% 408
VEUUUE 2-3 K, HARTEE, &8 TE %if. KA HTX
TSEFTHEEL DNA K EEANEEIE,  0.7%3 i b i i A )
DNA F WK/,
1.4.7 PCR

PLor BRI 41 DNA i, K40 V3 5]
Y F338: 5 CCT ACG GGA GGC AGC AG 3
(S-D-B-338-a-S-17) 5 R518: 5' ATT ACC GCG GCT
GCT GG 3' (S-D-B-518-b-A-17) (Muyzer etal., 1993)
BE47 PCR 4718 . PCR 2 A% (50uL) : PCR ]
R (Songon) ff) 25uLPCR Master, #i#i 5ul, Hijjo
5194 1uL, 18uLddH,0. &N Z4: 94°C iAE 14 5min;
94°CAg 1k 50s; 54°CiBk 40s; 72°CZEfH 45s; 33 MEH
JG, T2°C 4L 5min, B 34774 10uL, %3 Rk &t
JE FL VKA I DNA F WKy FA
1.4.8 SSCP il 5 SSCP J& 4 K143 #r

SSCP #4222 Schmalenberger et al. (2003) M4,
10uLPCR 7=, Jin 10uL = PE7] (95% & 27 H L%,
10mmol/L EDTA, 0.02%7RM%) ), 30uL A, <&
10min, HUHSZZEA VKA 10min, K AKAH A L AE,
10-15°C  12% N iERe i Hivk, 150V (30min) J&
80V (16h), HZL. M. ¥ SSCP K H+ 1k, 4
e RN BT AT EE AR IR 44 VSRS R Rk oE
(JE#) 2 0a] Jaccard FHALMEFREEL (Cj) DAL ILAALLL
FifE. Cj it AR Cjmjitatb-)), R j. mvkiEi

2

i 8G a, b: PRIKIES A AR AT AL
1.4.9 JRH R

J5 A I MFS YLy e tf, I 40 0 1 B0 e 420 S35k
(10x40 ) . & A X ImL R S W P R %
=A/4x16x10°xB=40000A-B(1"). 2 AR it%fpy4
TR IR, B RE SRR R AL

1.5 EiEAbTE
Excel #4453 54, SPSS11.5 At AT 48 07 -
2 ER59H

FRE

HER 1. B 1arsn, 72 /M REBERE A 40w,
E AEAL, ZHWEE (P<0.01). WM& R, &
MR ETHREaHE, A, B, C414E 2-12h WilE) =<
J# LT, AE 12-18h M) B THiE S #ALE, 7E 18-24h ] X
it T, AE 24-72h WA AR E I T2 D, E
M AE 2-12h BRSO EFHIEEE RN, £E 12-72h W] E
THiE A By n . 983 B ¢ pH 7£ 5.75-6.75 %)), HBA
NSC/SC bJtim FB, (& TEm K.

2.2 NH3-NRfE

IR R AR AR B [y 5.79-11.07mg/100ml,
FHE 1 a4, “FHME A dUEAR N 7.19mg/100ml, E 21 5
=4 8.40mg/100ml (P<0.01). A&l 2 w %, Fifi i )4
¥, BUAWAZRET 2h ik K, RE%E N, A,
B, D 4i7F 16h, C 417F 14h, E 41 18h INikf/ME, SR
Ja Tt BRI pH {iAE 5.65-6.90 2 [l 45 4k, [FAFEiE
HFmAeEwELK.

2.1

150
1= 100 ——A
i a3
.50 M c
0 L ™ D
SER=ER= © = o —* L
— — N <

=
=
i 1)

Bl 1 RRSELUNEE
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F 1 pHiE, EFF=SE, NH~NKE, BRALERE REVESEATE. XARRG
Table 1 The pH-value, the accumulative gas production, NH3-N concentration, the degradability of filter paper, the production of microbial

protein and the ratio of protozoa to bacteria (ml, mg/100ml, %, mg/ml)

T H ltems A (100:0) B(70:30) C(50:50) D(30:70) E(0:100) SEM P
ZBU{ & Gas production 101.5% 91.0° 88.5° 65.5” 55.5% 8367 .000
7528 pH . Gas pH value 5.75% 5.9%8 6.35¢ 6.155¢ 6.75° 1265 .003
NHa-N 14 NH-N concentration 7.19" 7.99F 7.60° 7.44% 8.40° 0892 000
1592529 pH { Culture pH value 5.654 6.155 6.408¢ 6.55¢ 6.90°P 1517 .003
VELAR LT Y it % = 23.73° 24.61° 26.15° 21.75" 00144 000
Filter cellulose degradability

Y75 Bacterial protein 0.3084° 0.2525°  02629°  0.3009° 0.2285%  go481 000
J&i i1t i Protozoal protein 0.2785" 0.2349°¢  02530°  0.2945° 0.2095" 00934 .00
JElU4H S Protozoa/Bacteria 90.30 93.05 95.23 95.03 91.68 49691 775

AT - BAR R ARV E 7 22 A B3 (P>0.05), AHARZES: B (P<0.05), HHKSZERMEZE (P<0.01).
The same superscript within the same row indicate that the means were not significantly different (P>0.05); neighbor letters indicate that the
means were significantly different (P<0.05); parted letters indicate that the means were extremely different (P<0.01).

0.35

03 —e— Bacteria
0.25

0.2

2.3 AUZRMIEWRE. HEVEESXF LA

e 1 nlan, JEACET 4k i B iR 10 A4k Je L A
21.75-26.15%, JBE NSC/SC (B e, 4 NSC/SC

Microbial prouduction(mg/ml)

—8—Protozoa
h 30:70 I3k 35 5 26.15%; (HAfyEACLT 4 E 254K, oolj
T H 5 HA A 2= 7+ B2 (P<0.05). -

M 1. B 3nsn, R QErE R gl £ R . ‘ ‘ ‘ ‘ ‘
E R (P<0.05, P<0.01); Bt NSC/SC i) K%, A B c D E Gop
& BT, £ NSCISC b5 4 30:70 ZH 40 & 5 5t it 3 235 36h FHYEYESTE
Z%@%iyiﬁﬁ Ef?g("(gogézgézg‘l;?ogégﬂ);/ WIE)E 2017 Fig.3 The protein production of microorganism
A 5 R B K . » 0. mg/ml), %

HiZe 1. B4 T, YIRS A1 o -
EL{E BN P/B): i NSC/SC ) %, PIB sk 5L LT+ %

Ja T BRI, 7E NSCISC I HL 1% 50:50 2H (95.23%) €
I8 B B ey U gw

= 91
2.4 PCR-SSCP 947 §90

SO TR 0.7%. 291 B N BIAEI 3k KTl 5 jjl
REY: P A DNA 1) OD260/0D280 1F - ‘ ‘ ‘ ‘
1.68-1.91 2 [a], JrK/hE 20kb DL | (Z504 30kb), A B c b E o
SRR PCR 414 B/ A 200bp H TR 45 o [ 4 $&3% 36h BIEMIX & LA

M SSCP &k b ] LAY M vl #4113 4% Fig.4 The ratio of protozoa to bacteria

(a-m) (K 5), &AFRASEH AN: my DA: j, H e
qj%éﬁ%ﬂt%%% AZy: m: B, C. DAIEN: f. Table2 Trf ia%ﬁ?:fﬁiﬁlﬁzs%rfjsﬁf bacteria

FRACUTE R ERE R 2R 2 mT A I 42 A0 A 458 e R AH :

LSS MATRRZLZ 8 AR E SO AR, dydknr g 4L Groups B c D E

YIAH ZE O WA E i A e A A O (HAHRRAL A A 0.50 0.46 0.54 0.56
5 E A2 WAHLERMAIGA AS B, DS E hFm, 7 B 0.91 0.83 0.90
REA2 T A 5 E AR BED, AR R E0) C 0.92 0.82
THELSZ A B I 2 BT 38 5 075
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AP 245 M) PCR-SSCP WFFUANRIEN) B DEARET 2 L1 IR xR 3 A e M L ) 52 0
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Fig.5 The results of SSCP test

2.5 FRHRSETE

K BRIE R R H SR B NSC/ISC T, A&
JE 5 BE RN, mXERE. TEE S kT
o s HCRR LA B T, AN [l JER A Dt ol g L A1) 22 A8 2
JATE

&3 RHESLEITELEIE

Table3 The profile of protozoa community (%)

i H Items A (100:0) B(70:30) C(50:50) D(30:70) E(0:100) SEM P

W EJ& Entodinium 65.93' 63.42° 61.15° 58.28° 56.58" 0.295 <0.0001
e Diplodinium 12.64% 14.10° 15.81F 15.94F 17.49° 0.156 <0. 0001
4%/ Isotricha 8.83" 8.12% 6.65° 6.33¢ 4.64* 0.267 <0. 0001
1 & J& Epidinium 1.95% 2.57° 3.54F 3.75" 435" 0.068 <0. 0001
k=& & Ophryoscolex 1517 2.14° 3.02¢ 2.91F 3.59° 0.078 <0. 0001
£l Total 90.8 90.3 90.3 87.3 86.6

[FAT T RAR IR A bR E & 22 A B3 (P>0.05), AH4RZESR R (P<0.05), HIBEZEFH R (P<0.01).
The same superscript within the same row indicate that the means were not significantly different (P>0.05); neighbor letters indicate that the
means were significantly different (P<0.05); parted letters indicate that the means were extremely different (P<0.01).

3 it it
3.1 BBEAE

IR S ORI A SR R AR R R B AR (R
COLMICH,), B A bt J 5 I8 T R 1) 7= A2 M FR A 3h 2%
T TR B AR (FEEICO,) . K& HSE. pHIE.
% PRI AT e TR i R 5 A S R AR AR % SRR A AR R
TRl B — S E LN 3R, BEf R R . AT
Bl A SR e R LU GO, PR R B, i)
RS2 R A e b — e o 1 DRk ] R FH e TR T
AR, U P T R B AR K s i, A
L A E I E 2, SR BN BT, fd4En
KIESTEMA L BRSO 2 mAHTE = A %
HIAAA, (AT A D8 AT 4R 2 1) 7= A I e s AR A
SRR IR AT PRI T R I R YRR A ) R B B A
I R

ZER P EERAEY A KAV (Bandle et al.,
1997) 51, NHg-NA 32t 2 5z It [ R0 20 98 gt J38 A 2
IR AR LA TRR . WIS 2 N H3-N B 35 {E
7£7.19-8.40mg/100mI2 [8] 25 5)), AbF- b A= 10 & A Kkt
R FE TR 52 G SLYe FEl N (6-30mg/ 100ml) (Preston et
al., 1987) MO, [ FREFR P BEA SMIINGR, - Z41NH3-N
WS IR0 G T R IG(E G, M/a A RReE#, nTb
KRS AR Z 8. R L NHa-NJ B =
AR AT DN B A= o0 2 A AE 7R GE . NHa-NIRFED
LU CRERNE i)« EZL e CRZEMDNG i)
ey = e A 4 B A AR 0 e 25 DA By . B4 B
REERYIE .

3.2 MR S A% RNERE

IR A I A K RO SR ) R B S R R
FABGIAAIC, TR AT B SRR IR pH B AR RAR,
] HE S 2T 4 B o R0 R R AR KB, b 5 [ AT A
(1) B 2 B AR o B SE rh BEE TR A T 1Y SC 5 =M &,
REFRMR IR pH (E3 K, 21 4k PR B R0 it v Pk 16
A (S RHD PR RIS, JEARLT 4
B A R A A N v, E I S0 AR AT 4 AL 1 A A 6 S T e
i, ATREAZ D AZALH die =z v DAPLIE R AE R, 1 Rkhg
5 R HE D8R, AT s i 8 B A A= i
AERKEEE, RS (AR R D PR AL R R i
ik, HEfisgm T IRAREF M BEfl . 256 bk Am K&
NH3-N 95 45 BTl 2l a8 42T 4 HARASF) T8 B
A A B IR I R S R . i NSCISC
30:70 (41L& HB A = 8 JRARET 4 PR F1 NH3-N
WREEEIRARIEE R, 256 RN T L &R A A4
K BT R 5 R

pHE i AR 1) 3= BRI A 25 . Hungate (1952)
Oxford (1955) FlReid (1957) “5i\ A BEpH K [ i i1
FEEIED, BRI R AW IR B
NSC/SCLLBI Y R, pHI BT, 2I_ETHAE At
Feak 5T N i 8

3.3 WAEYXRSXZRNARE TR

BE IR — 5 YO [l A9 () 2 4 3 AT R T R U AR
K GEAREE, 2004) M7, [ J50 sl A 77 AR T AR £F
YW ) FEARS AR o D HON £ 4 25 B 1R DTk 22 AL
. Demeyer (1981) FEVRAR:FET KPR AW 1L
B R YEZ AR )34%. Gijzen (1988) #RiE AT
IR R R O A TS A AR AT T Ak B 11 19-28% 0 AC
R I AE X ZR LA R U4 B DR B AN [R] T AN
[, HBINSC/ISCF k%5t EFH)E T F%, fENSC/SCHY LA
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A50:504H £ K, BITE M B 214 1 EE Bl AR A A 453 B R
J R A R LA AR AL, $R7 TR 8 IR (R R A1

SECT X R, RN IR Al ek 5 2T 4k
FREASA T I B

AW A E L PCR-SSCP ARG FEI AR E/R T
MG RREI 2R, 25 SRR WIANR] ) S HE L ok 1 i
WHIAE, HAMHRES A AR, JF HRIL T A E R
gt RABEAD DURRHIESS A CRAERF A . 3R
0 TR AR PSR T BE T SR AR A AR T IR e S 2 1R
A o AEICRAZIE I A AP EFR 2 2 — N UE B
fabr, ERTHRZ AT R HIZY, T HARANGE SN T
WIS (FrE) FRRE & CFRE) 1T O,
AT i a0 200 25 5 D0 35 45 it FVRE AT 2% A e 2 WL ) 32
PEE R ZAT T I B HERE AR AAE S, 00 2 3 2%t D
FPal BTN 8 e S5 .

RIS, ASHIETT AP ) R AOB S GO it 73 28 T 5 2
RN, AR A 5 1 i SN SR e Ll v, R
WX R BN A . B NSC/SC R, WEE
(Entodinium) 548 ClIsotricha) [ MK LB B4,
M EJ& (Diplodinium) 53k E £} (Ophryoscolecinae)
JR A Le I N, A (2002) HRE R SLER
BB Sk E R BB dE = ae I Bom, MmN EE
54 H 258 RO a KA G B AR 5 AR R
TR

3.4 BEMIR 7S (SSCP)

Frank Schwieger (1998) M8143 ot i A 21 2E W 14
AT B PCR-SSCP ] LMK L 1) 43 A B AR W ARV 1 81
A751Y,. Sabine Peters 25 (20000 P %E RS REE )
BOE R R 2 FEE, IR ARG 8 5 7 1L R
PCR-SSCP Jj ik o T AL R 3= 1M 2 i 9% ) LA R iR 72K
0 7/ AP Ll o 7 G 7/ 5 B 2 A S = S T3 o T
FBattaglia-Brunet %5 (2002) “5%H] T PCR-SSCP 1)
AT T Tl R B TR sk R R A R R 2 ()
IS R . ISk SSCP kil 22 11 FH 140 B e AR
TERFFT (James et al., 200124, Moletta et al., 2001%2;
Jenny etal., 2003#D) . A5 PCR-SSCP 1R 474
JEIL TR RGN R I 2 R, BRE T %0 VAR
AT R AT M

45 i

OANFIE R L5 D8 4% 2T 4 A5 e xR ' i L5 Tt 2B )
AR TR LA 30:70 LU IR ARET 4 1) P A 22

LA e, SRE RN T LS A TR A
KR ) A IS R

O RER 5 e ACET 4 LB R U E X R A58
FEBAER : X RAR SR bR (R U401 D LA 50:50
eI 20 dpe e, 2RIV RY 5 41 4 HORRERAN R T IR g A=
K

RN REH 5 e ACET 4 L M5 2B X 2 A 3
JEAT I FEAE ] . 41T 1) PCR-SSCP A 55 [ i 1w ¢
&8 T2 BH 40 w1 R 5 X AR P R S DR R A 1R AR A
AT NAR

@PCR-SSCP 1988 B VR A A M 1) S AR 1 I IE 9T
JEATHY
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Effects of Rations in Different Starch to Filter Paper Ratio on Rumen Fermentation
and Microbes by PCR-SSCP Technique

WANG Meng-zhi WANG Hong-rong~ LI Guo-xiang ZHANG Jie CAO Heng-chun
(College of Animal Science and Technology, Yangzhou University, Yangzhou, 225009, China)

Abstract: Three goats fisted with cannulas were used to investigate the effects of rations in different starch to filter paper ratio on rumen
fermentation and microbes in vitro. The dietary ratio starch to filter cellulose (NSC/SC)was designed as follows:100:0, 70:30, 50:50, 30:70,
0:100.The experimental results showed: Cellulose degradability and microbial biomass were highest when NSC/SC ratio in the culture was
set to 30:70; it was further observed that, The index in protozoa/bacteria (P/B) had a tendency of increase firstly, followed with decline when
NSC/SC ratio decreased, P/B was highest in the group whose NSC/SC ratio in the culture was 50:50; PCR-SSCP analysis of V3 in bacteria
16sRNA showed that the profile of bacteria was subjected to substrates. In additional, Cell-counting results showed: Entodinium and
Isotricha decreased, whereas Diplodinium and Ophryoscolecinae increased when NSC/SC ratio decreased, revealed that, the profile of
protozoa was subjected to substrates too. It was therefore concluded that composition of the diet influenced both fermentation and microbial
characteristics.

Key words: Rumen fermentation, Rumen microbes, PCR-SSCP, Cell-counting.
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	1.3.1 培养液配制
	参考Menke（1979）[9]配制培养液，及进行产气和体外培养实验。

