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ARl ke BRWRT ST BoRgR sk R OSKER?
(LS AR SRR ST 1A X BRS80S D RHRL 2 T A S0 PRI 010018,
2. BRI A 2 A TR EAT LA 7 BB 026000)

o OE. KX S EA AR R RS R AR T R R R RF 6y ZARR IR BB B
B BRI Hra, ATk D EIRRIKER FEAR T HETRAmE, KBLIR 6 258 holta
W4 B R AR A B R iR W B R R R B KRt R 1 AR 6 MR, B
6 AMNER, ARARAEBIERRS (AMAR), RBEAELBIZRED T 2R 0.05% .,
0.10% .0.15% .0.25% .0.35% #= 0.45% &9 s ZAKRIK . 4 %) THRIP A B 2.4 .8.12 #= 24 h 5,
3SRk e pH, R A R(NH,-N) (AR E& & (MCP) #5 % M5 Iy B2 (VEA) IR B AR T 4 Ji I g
£ OB S RIEIF LA IEE(MFAED) #4732, SR AWM. 1) K8 2 h #,0.25%204) pH &
FAK T T4 (P<0.05) 3 & B 12 = 24 h, & 0.05% 28 9F H 43X 3 20 pH 39 B Z K T *F B 40 ( P<
0.05), 2) A B 4 h,0.25% 4849 NH,-N R E 2 % & T B4 (P<0.05) ; L8 8 h,0.35% 4849
NH,-N & B % & T 2 B 28 ( P<0.05) ; X B 24 h,0.25% .0.35% #= 0.45% 284 NH,-N K % %
BT AR (P<0.05), 3) KB 2Nh,0.15% .0.25% = 0.45% 4045 MCP % & B % & T B4 (P<
0.05) ; A B 8 h, Z-iX I 2049 MCP iR Z ¥ 2% & T x4 ( P<0.05) ; A8 24 h,0.10% .0.15% #=
0.25% %869 MCP & E 2 % & T B0 ( P<0.05), 4) & 2 Fo 4 h, X406 LB An R BR R T 3)
BEMKT B (P<0.05); A8 812 4724 h, XRB A LB A ARRKEHN B EZH T MBAE(P<
0.05) ; X 8 h,0.25%F= 0.35% 41 T 7 tb 2 F A& T 2 B4 ( P<0.05) ; A B 24 h,0.45% 41 A bk
BEZ T4 (P<0.05), 5) X% 12 h,0.05% .0.10% = 0.15% 2064 T 4 R 5 i % 2 % & T x+
M40 ( P<0.05) ., 6)MFAEI &1 3 24K HE 5 4 0.25% 20>0.35% 28.>0.45% 20.>0.15% 28.>0.10% 41>
0.05%4, % LR | EARRIBRINIZ RS T, B P m s ZART AR VT A SR 3 P 1R 91 5
RA®E ARxERMEH 0.25%,
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BT PR P AR I P A IR R K T R
iR (TVEA) BYMIE | b Hs I7 1) Jot A 18 A MR
BRI K K AT B R O T R
(MCP) 7= 1, 3§ n S0 UL BR, ol 3% i i 28 5 1R °F
i1 AR AR TR VR T A KT R L R R
YIRS e, R 18 A A X B g M) P 2R
M T e A R RE Y L BT T
VR AW PE KA [ N 9T 2 4R T T 58 sh
T PR 96 T AR 0 35 e AR A Y R i 0
ARIE . P, A 50 18 0 5T A RS K 7 /9
INZEAR IR R P AR SR B A I S S, A
171 9 35 H R 3 RS 0, DU R /N 2 AR R IR E A
T rp gk — 2 N B B SR

1 #MR5FZE
1.1 R

INZZAR IR it R B bR e T AR M B
FRARIBEGE, /N2 ISR AR DL A Bo ot o b1 kL R
FHAHC L FH 2 i A7 TR J2 K i, VAR 1 o 7 =
KE 80% LI L, Horh i s & LW & AE 10% £ 47,
RS ERAE 70% 2 A
1.2 R Eh ¥ R IR 4R

e 6 HARI AR (1.5 %) MK E[ (68.00+
1.56) kg JAHIT B 7k A PRI B3 I fil Bl /N 2
FEENE N B WA S Y, RS A ROk, T8
H 08:00 A1 1700 4 M JE Al fa #
1.3 Rgit

R N R e LA s i, ek 7
ANZH X B SR A 35 35 I ) (A AR ) | e
ZHAE Al B SRR T 3 B N 0.05% ,0.10% |
0.15% .0.25% .0.35% A1 0.45% 1% /N 22 K R Ak, 55
Mo NEE, BANELZI ¢ FiFRIKWEKRI LT
o R, e SR 2 4.8 12 Fl 24 h, FEAE AR
FIRE AL EE A 30:70 , A B R SR K ELFE 1,

&1 ERARAMRERKE(THRERM)

Table 1 Composition and nutrient levels of the

basal diet ( DM basis) %

i H Items £ & Content

JE Bl Ingredients

B15 Alfalfa 27.78
E K Corn 19.25
2R EKFI Whole corn silage 15.52

2R 1

I H Items & Content
FHPEF . Gourd seed skin 12.15
TS B AT ) DDGS 4.33
R A7 Flax seed meal 4.62
5] H Z%{1f Sunflower seed meal 6.09
/NZE %k Wheat bran 4.29
Z1 % Red dates 1.68
£ %) Limestone 1.48
BEIR S 45 CaHPO, 0.69
BEh NaCl 0.72
iR ¥ Premix" 1.40
A1t Total 100.00
72K F Nutrient levels®

H1kAE DE/(MJ/kg) 16.83
ML F 5 CP 15.32
P M VU 7 4t ADF 29.69
H b VR £F 4 NDF 50.98
HLAR 7 EE 3.09
5 Ca 1.02
WP 0.55

1) R B A AT 78 A $E it The premix provided the
following per kg of the diet; Fe (as ferrous sulfate) 25 mg,
Zn (as zinc sulfate) 29 mg,Cu ( as copper sulfate) 8 mg,Mn
(as manganese sulfate) 30 mg, I (as potassium iodide )
0.04 mg,Co ( as cobaltous) 0.1 mg, VA 3 200 IU, VD,
1 200 IU, VE 20 IU,

2) THALRE i (E, A B FR /K P A SE B, DE was

a calculated value, while the others were measured values.

1.4 {KIMNEBRZELEFR

TFIRAETT 1 h W79 B WORE B R AEEIH
S EE A B T ZE 39 CIF IR 4E A — ALk
(CO,) LRI, VE W I Sz B 35 7™ 1, 3 Ay
BISCH 2, 28 4 2R A2 A i U8 I FR 22 vh A CO,
SM&5 min HESEMH, KA RESH
Menke%5: ' [ sk AT O, PR RS N TORE
FRWLLA 122 () LA B ) 1T B, B B R IR &
T3 o A 8% 35 W 40 mL AR H W 20 mL, i A
CO, HER =5 R, - H5 C A A B, 7 B %€, i F
39 CKIBHER EIF IR IRAE L 3% 24 h,
1.5 #HalESaE

1725 B (0] 5 G SR 45 SR )5, or BIVRE & 1 O T
PR EHEATVR A LA DR 4 & W [m) Bof 26 1k 2 8, O
Fie FEAN T EAEAR AT HORE . R % 2 4.8, 12 il
24 h i WSCAE A5 IF IR 5 A B R, 4 IR A ot
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U8 R TR W, 2 B g% B I8 TR R ST 8] A 50 mL
BLOAE AL BRI E pH G K 25048 T 4 000 r/min
20 15 min, HE WA W H 0.5 mL FiEWR, & T
PS4 4.5 mL 0.2 mol/L HCI 1) 10 mL 25004
B F RS A -20 Tk, 5 & 5 A
(NH,-N) W5 - 5 mL AR EL 4 mL
THW, B ATRCHEA 1 mL 25% (1) B B2 ( HPO,)
IR (CH,0,) IR AW (3:1) 19 10 mL & L&,
L TE — 20 T VK48, F ok 1 3% & v Re T R
(VEA) MR 42 (1) B0 W22 18 % A 20 mL #.0
B, 20 CHRAT, ORI E MCP W RAE I 2
PR B A R BRSSO i B ) A5 1 RO
FH,
1.6 MEIERKFE

9o W pH SR s B 45 =X pH 3t ( pHS -
3S)M5E . NH,-N Vi 2 B o 28 45 0 ek i) He
AT E , FHEE AR AAE 700 nm K T 3EFT I
by oal LI R RC RO L S R (R AW i ST E /N
= HERE P NH,-N R, MCP ik 3 19 &
e FH 2% 085 0 v R A 855 35 W v 1 A T E AT 4
B, TR S ASGH AT 40 A R 1 R 1 | PR T 25 S 3

SR R AT Y € R R AR AT H
I, AR I S ) W (B R A o il 42 1l 0 28 i
B MCP ¥, VFA lESHH K= %" 1R
FH TS L IEA T E
1.7 BESITE S

iR 58 B R R F Excel 2010 4 3 47 4 4 3%
iz SAS 9.2 By AT R R 22 SRR
WA, 37K Duncan [RykEiT 28 i, 24
P<0.05 B}, /R4 0] 25 57 . 3%

2 &% B
2.1 MEERRRKMAEFEMEELEES pH B
=AU

H % 2 AT, & 2 h iF,0.25%41 pH 2 E Ik
TXFRZH (P<0.05) ; &K 4 F18 h,0.25% 4 pH
FHEm TXHRAH (P<0.05) , HAh il 5 4 pH 5 Xt 1R
AL 2ZF AL EFE(P>0.05), LB 12 h i},
0.10% .0.15% ,0.35% F1 0.45% 41 pH . ik T %F
W4 (P<0.05) ; K& 8% 24 h i} ,0.10% ~0.45% 41 pH
P 5 F AR TR R 4L (P<0.05) , Hiff 0.25% 41 pH £
k. Bl A WERTTR] 1Y 14 pH 3B W FEA

F2 MEERBRRIAFEFIMEELZERF pH M
Table 2 Effects of wheat oligopeptides on pH in rumen fermentation fluid of mutton sheep in vitro
INEARZ ARSI Wheat oligopeptides addition amount/ % P {H P-value

A
Time/h OO 0.05 0.10 0.15 0.25 0.35 0.45 SEML Dpegbbe gt i

control ) ANOVA Linear Quadratic
2 6.75" 6.72" 6.70° 6.71*  6.58"  6.71*  6.70" 0.014 0.013  0.054 0.034

6.84" 6.85"  6.81° 6.85"  6.89° 6.87"  6.88"  0.007 0.009  0.002 0.707

6.62° 6.64"  6.65 6.64"  6.70° 6.60° 6.63" 0.008 0.087  0.974 0.093
12 6.51° 6.46"  6.37° 6.38° 6.44™  6.37° 6.41*  0.013 0.005  0.004 0.009
24 6.41° 6.34"  6.27™ 6.30"  6.24° 6.2  6.30™  0.014 0.021  0.008 0.007

FIATEIR B AR AR/ NG R R 2R B E (P<0.05)  MFE S T F R REFANLE(P>0.05), FEF,

In the same row, values with different small letter superscripts mean significant difference ( P<0.05) , while with the same or

no letter superscripts mean no significant difference ( P>0.05). The same as below.

2.2 INERBIRX A FEIMNEE X B R HPNH,-N
R BE B9 2 i

H1 2% 3 WL, &1 4 .8 F1 24 h &, /N AR AK
A R8Nk SE % NH,-N ¥ B 204 5 35 5 ( P<
0.05) , K4 hi},0.25% 20 NH,-N ¥ 5 i 3 5
TXRTREZH (P<0.05) , HoAth 3 55 41 [7] 39 AN 5 25 ( P>
0.05) ; K% 8 h i} ,0.35% 4 NH,-N ¥k JF & m T
XHHBZH (P<0.05) ; &% 24 h i},0.25% ~0.45% 41

NH,-N ¥ B & % m T X BU24H (P<0.05), Horp
0.25%%H NH,-N W e iy, KW 2 F1 12 h i), i
B4 NH,-N ¥ B 5% AL L 8 R B3 (P>
0.05) , NH,-N ¥ & B A& i iof (] i 384 i, 2 8L 5E T
15 e BT i i 3
23 NERBERXAFEINEE LEBERH MCP
R R # 0

M1 4 FIAL, &8 2.8 F 24 h I, /NE LR IR
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(AN RS 7K P X AR 1988 1 e W v MICP Ik 2
YIH S ER W (P<0.05), K82 h#},0.15% .
0.25% F1 0.45% 2H 1) MCP ¥ ¥ 5 3% & T % I 4

(P<0.05) ; K 8 h ii},0.05% ~ 0.45% #H MCP ¥k
JEH W T R4 (P<0.05) ; K B2 12 h B,

x3

0.45% 2 MCP ¥ B I 2 =5 T X 4 ( P<0.05) , H
AR HM AR % (P>0.05); &K 24 h i,
0.10% ~0.25% 41 MCP ¥ & & 3% = T X 4l ( P<
0.05) , Hf i 56 41 #4 K 2. % ( P>0.05) , MCP ¥
V£ it e st () g 398 i, S22 S PR AT S T o B R

INEARBRAXS I F A 5ME B A B il NH,-N iR BRI 0

Table 3 Effects of wheat oligopeptides on concentration of NH,-N in rumen fermentation

fluid of mutton sheep in vitro mg/dL
INE AR IKYS INE Wheat oligopeptides addition amount/ % P {H P-value
iy apiis SEM FEAET Gtk K
. 0 X8 2 -/
Time/h ( 0.05 0.10 015 025 035 045 7 s o
control ) ANOVA Linear Quadratic
2 14.03 13.10 13.73 13.39  13.86  13.72 13.72 0.109 0.341  0.770  0.350
14.68™ 14.23¢ 14.85"  16.42® 17.06° 15.79™ 16.10™ 0.285 0.044  0.009 0.192
8 13.44" 13.58™  17.06™ 12.89° 16.75" 17.43" 13.61™ 0.541 0.031  0.197 0.101
12 8.32 8.49 8.97 10.54  10.22 10.10  10.77 0.327 0.215  0.014 0.569
24 9.53¢ 10.88¢  13.17"¢  13.26™¢ 17.92°  16.96® 14.33" 0.733 0.002  0.000 0.029
Fd4 MERBRIAFEEIMNES ZBE R+ MCP iRER N
Table 4 Effects of wheat oligopeptides on concentration of MCP in rumen fermentation
fluid of mutton sheep in vitro mg/dL
INZZARZ BKUS INE Wheat oligopeptides addition amount/ % P {fi P-value
e o SEM  Jpe/vbr ik K
; (@ opi Z5 e
Time/h ( 0.05 0.10 0.15 0.25 0.35 0.45 7! , N
control ) ANOVA Linear Quadratic
2 6.75¢ 771" 8.00™ 9.95* 947"  7.26*  9.11* 0.333 0.047  0.059 0.065
5.94" 6.51° 5.71° 5.85®  7.96° 7.63®  5.88% 0.279 0.118  0.220 0.378
6.43° 13.52°  11.98° 16.12°  16.00°  13.70°  14.13° 0.806 0.003  0.002  0.003
12 21.24° 20.51°  25.92®  26.39® 20.77°  29.30® 29.96° 1.175 0.083  0.014 0.671
24 24.85° 25.96°  31.72° 32.57°  31.11°  29.45™ 29.77® 0.781 0.026  0.023  0.007
24 IINERBHRMAFEEIMNEBTLERD VFA  0.25%M 0.35% AN E B 5 T XA (P<

REMNZm

Hi e 5 Al &2 2 h 1F,0.35% F1 0.45% 21 1)
LR BT X IR 41 ( P<0.05) ; K8 4 h i,
0.05%2H L TR MR FE i £ R T X B4 ( P<0.05) 3 &
% 8 h I} ,0.25% F1 0.35% 4 £ B2 vk FE b & i T %
HE4L(P<0.05) , Hoft iR 56 41 @ 3% (K T X B 4 (P<
0.05) ; K12 h 1 ,0.45% 4 R E B E ST
YR (P<0.05) , HoAth i 30 41 W 2 Ik T X% R4l
(P<0.05) ; K 24 h 5 ,0.15% .0.25% i1 0.45%
2 TR B 3 R T R (P<0.05)

H 7% 6 A1, 7E K% 2 h B, 0.35% 20 7N TR vk i
BERT XA (P<0.05) ; KB 4 h BF,0.05% 40
PR P J 5 (K T X 82 ( P<0.05) ; &8 8 h A,

0.05),0.05% .0.10% F1 0.15% 4 TN & & i i 2%
TXFHRAL (P<0.05) 5 & 12 h 1, 0.45% 20 N RV
EREE T X MA (P<0.05),0.10% .0.25% F
0.35% PRV B 0 35 I8 T R 41 ( P<0.05) 3 %
1% 24 h I ,0.15% .0.25% .0.35% Fl 0.45% 2H N 2
W 2 = T R4 (P<0.05)

Hi 37 v, KBE8 h i ,0.25% M1 0.35% 41 T
iR e 5 I 25 5 T R H (P<0.05) ,0.05% F10.15%
4T MR W E AT XA (P<0.05) . KB 12 h
B ,0.45%20 T TR FE Wk 2 2 T0 BRA S A 50 20
(P<0.05) ,0.25% F1 0.35%2H T TR ik i i 354K T 1R
ZH(P<0.05), K 24 h i} B 0.45% 2051, HAl iR
2T R B A d v T X A (P<0.05)
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Table 5 Effects of wheat oligopeptides on concentration of acetic acid in rumen fermentation
fluid of mutton sheep in vitro mmol/L
INEZ AR BKUSINE Wheat oligopeptides addition amount/ % P {H P-value
sy [ SEM ) ) B
Time/h OO 0.05 0.10 0.15 0.25 0.35 0.45 Bl %Eﬁt ‘*M(,
control ) ANOVA Linear Quadratic
2 25.65% 25.14"  26.60°  24.63™ 25.82" 20.40° 23.57° 0.542 <0.001 <0.001 0.034
4 30.18% 26.92°  28.75™ 29.51° 32.23°  29.30° 30.82"  0.460 0.008  0.031 0.560
8 37.07° 17.46"  33.25%  27.25° 46.11°  42.21° 34.58°  2.448 <0.001 <0.001 0.107
12 56.28" 53.58°  51.02* 52.30° 50.52° 51.23% 62.77° 1.127 <0.001  0.001 <0.001
24 65.16% 64.13°  66.29% 67.84° 69.83"  66.40° 72.23*  0.736 <0.001 <0.001 0.044
F6 NERBRMAFEFIMNEBELZEBRDARIRENZN
Table 6 Effects of wheat oligopeptides on concentration of propionic acid in rumen fermentation
fluid of mutton sheep in vitro mmol/L
INFZARZR BRI Wheat oligopeptides addition amount/ % P {H P-value
A SEM ) i B
Time/h OO 0.05 0.10 0.15 0.25 0.35 0.45 TENH %Eﬁt ‘*zﬂ.
control ) ANOVA Linear Quadratic
10.33% 9.76" 11.21°  9.68° 10.91®°  8.05° 10.05°  0.286 0.012  0.044 0.357
14.36™  12.39¢ 13.47°  13.65™" 15.41*  14.00™ 14.96®  0.280 0.015  0.012 0.180
18.43° 7.95° 15.46° 13.15°  25.25° 25.46° 17.63" 1.621 <0.001 <0.001 0.168
12 37.82° 38.38" 34.96°  36.99"°  34.93° 35.16° 42.16° 0.682 <0.001  0.136 <0.001
24 44.20° 43.88° 44.23°  46.74"  46.93"  45.62°  46.15" = 0.342 0.001  0.006 0.150
F7 NEERBRMAFEFIMNEBTLZBERDTBRIRENZN
Table 7 Effects of wheat oligopeptides on concentration of butyric acid in rumen fermentation
fluid of mutton sheep in vitro mmol/L
INFEAR RIS INE Wheat oligopeptides addition amount/ % P {8 P-value
i 1] SEM —
Time/h  OOHH 0.05 0.10 0.15 0.25 0.35 0.45 TS %Eﬁt ‘*zk.
control ) ANOVA Linear Quadratic
2 3.95% 3.77° 4.07" 3.72°  4.08° 3.02"  3.82" 0.119 0.230  0.230 0.852
4 4.96® 4.29" 4.78"  4.69"  5.36° 4.74*  4.92® 0.101 0.138  0.332  0.907
6.44° 3.49° 5.53" 4.18° 8.68° 9.10°  6.26 0.546  <0.001 <0.001 0.109
12 11.95%® 10.95  11.60™ 11.14* 10.56*  9.58° 13.02° 0.295 0.004  0.719 0.010
24 12.44° 15.03°  15.24° 16.61" 15.71* 17.15* 12.33° 0.494  <0.001  0.015 <0.001

8 n[ i, B8 h B ,0.05% M 0.10%4 2 2.5
P 3 T B4 (P<0.05) ,0.25% 1 0.35%
H W B FE T X4 (P<0.05) ; & B 24 h
IF,0.45% 2 £ P9 b i3 v 10T REZH S H Al 1 56 21

NERERNAEEIINEELEBTYER
P FR 2R Y 22 M)

2o nl A, &% 12 h 1F,0.05% .0.10% F1
0.15%2H T W) BT B fif 2 & 25 = T X B4 (P<

(P<0.05), Kfi5 & EERT R B9 I8 K B &R 70k I8
S AR R PITR T R W

0.05) , A4 o 1] st P 16 4 1 i o ik 3 5 0 i
AR IR (P>0.05) . [Al—iAE 4 i &
PR TE] 4380, T4 e e R 2 S B L T
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Table 8 Effects of wheat oligopeptides on ratio of acetic acid to propionate in rumen
fermentation fluid of mutton sheep in vitro
INEZ AR BKUSINE Wheat oligopeptides addition amount/ % P {fi P-value
I 2] SEM 32/ : —w%
Time/h OO 0.05 0.10 0.15 025 035 045 mEN KE K
control ) ANOVA Linear Quadratic
2 2.49 2.58 2.38 2.54 2.37 2.54 2.35 0.039 0.585  0.401 0.838
4 2.10 2.17 2.14 2.16 2.09 2.10 2.06 0.014 0.344  0.139 0.150
8 2.01" 2.20° 2.15° 2.07° 1.83¢ 1.66° 1.96°  0.049  <0.001 <0.001 0.429
12 1.49 1.40 1.46 1.41 1.45 1.46 1.49 0.011 0.225  0.379 0.040
24 1.47% 146  1.50° 1.45¢ 149" 146  1.57°  0.039 0.001  0.385 0.428
x99 MEREBERINIAEFINEB LRGP TYRMERENZI
Table 9 Effects of wheat oligopeptides on ruminal dry matter degradability of mutton sheep in vitro %
INFEAR R IR N Wheat oligopeptides addition amount/ % P {f P-value
. (O 18 SEM - Jroear 4tk
Time/h  OCXIR = & —iK
0.05 0.10 0.15 0.25 0.35 0.45
control ) ANOVA Linear Quadratic
2 0.19 0.20 0.20 0.20 0.21 0.21 0.19 0.006 0.972 0.744  0.546
4 0.20 0.21 0.26 0.22 0.27 0.25 0.29 0.012 0.286 0.039  0.957
8 0.27 0.26 0.24 0.30 0.27 0.32 0.29 0.014 0.868 0.432 0.876
12 0.44¢ 0.52° 0.52* 0.52°  0.45™ 047" 0.46™  0.010 0.042  0.263 0.020
24, 0.54 0.54 0.58 0.61 0.55 0.57 0.56 0.009 0.377  0.410 0.129
32 MERBERNAFEEINES XER NH,-N
3 it i R E RS

3.1 NERBRXAFMEIMNEE REE pH K720

A4 N NH,-N 28 i f i &

A pH Ml g B R BRI AR bR 2
—, EE AR ML B MRV A3 W A LR BR B R
Wi, FFTFEIH 9% E W pH B2 LG I #E 6.0~ 7.0
B AT MCP B AW A R, 4 pH AR T 6.2
BF £ 24 2R A ik T P 0 P g 52 B0 A O e ATOREL )
BHE R 2 sl S N TE AR (B9 S N pH R
B, 2 bR B R 20 B R v B T TR 1) T A
BB, Age KW 2,12 Fl 24 h B RIS [R]
KT B /INZZ AR R T 8 2 B AR LA A1 97 1 & % 1)
pH , {H A Y 7E 8 B Sk AR 038 B L N, 156
AN [R) KT 1 /N 22 A1 23R K e 2 a2E 98 18 A 0 T ie
Wi T T B 0 TR B A R, X S B
WF5T &5 J—3, B 55 % BEZH AR HE |, 4% B 1] 250836 21
pH 4 58 FFEA, FL A T BB 2 & B e AR R
RN RE B B HE TS,

1T 2 R 4 B R o 179 It 2 i i = A 2
R E N AR E R~ HEE W
NH,,-N ¥ 3 110 55 1% -5 1 A= 4 6 ) e e 8 P 0 1) 2
fige AR AL A D62 . PR, @ 98 N NH,-N
YR ) Sh A 2 mT W) 2 T ff S 4 sh 9 '8 0 & 8%
RS, I NH,-N ¥ A& B o 5~
30 mg/dL">'  ZEARIR K o, NH,-N ¥ 7E 10.92 ~
12.74 mg/dL, ¥J4b F NH,-N ¥ J& 5 36 L, 40
S H S L U0 MH R NHL-NA Ak A AR
A, MRS IS, NH,-N #E — B
B A W R R A B MCP B e KRR, 243 1)
NH,,-N A2 i g AL AA A8 % 748 3 25 410 1
JoE B U R A B, R MO R RS A
AT E KB, ARE T, 0.45% 4 BR K BE 24 h
Ah, HiA 4 mf ) S ] NH,-N R E Y C R & 2% 5%,
Ji PR T R O 7E & T T, 9 R b R
P BT e AR 2R 1 AU R A, 4 v URI 232, AT o e
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G MCP 1Y 38, Bl 5 A e B ) |1 € G, 4% 4
NH,,-N ¥ i 3R A Je RS T i PR AR A a3,
33 MNERERMNAFEEKINEE X B K MCP
R E R0

MCP I [z 4 2 4 4 it o B 19 8 1 SR U
v B M fe 9 R WA AR bR Z — . MCP
SEIR E AR Y R AR B AR AT A B, R o AL
AR HE SR A R 0, A WE I R B, A T R
Hs I N IR AT 1S i 9EE 1 A WVt NH,-N il MCP
MY s Wang 28O K BN KT A B B 4 06
B HPRT G MCP (965 1, 5 R AT fig 2 2 A H
R IUE R I U Rl TR O N RS L N
W, KT 2.8 F1 24 h i AS TR K S 8 708 22 45 3R R
THCAE By %) 8 3 205 R 38 v, 0 Y /N 22 IG5 KT
TE3E 2 s 9E B L, $25 MCP 177 i,
34 MNERERNAFEEFIMNES LB R VFA
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T 5 ) VEA =52 R N B TR R i
kAL B A o R AR AT R 2 i
B VFA (5 TVFA /) 95% ">, VFA /£ 098 B i
YRR KGN AT 2 —, R4
FEMAER, AR H,0.25% 0.35% F1 0.45% 4H
) PR FE A & T 8 h Jo Wk 35 /= T 4 R 4
0.15% .0.25% .0.35% F1 0.45% £H () 75 FR ¢ J& 78 &
% 24 h J5 35 = TR BR A UL RS ) K f /N 2
SR BR ¥ W] 42 2E 9 18 T A= 0 X oK A6 & 0 1 &
Pz, AT B2 w5 968 1 65 SR T (R R R
3.5 NERBRMAEEINES TUREBREN
=41

AT Y e PR R R M B R
TR B SEL, E 5 AR R TR AR | s R R
fife 3 TR B R — 2 A DG A 4
R FERTE 12 h, U I /INZ2 IR SR R A 98
T SO A i R S e, LB A Kk T (R ) A
1, T W I3 ok i 3 S R T s R

4 &

O FEARLI SN TR AT, W /N 22 2R
J T i 2 IR R pHL, $2 5 NH,-N il VFA ¥
B A HEEE B N MCP 19 & B, BEAIR S R/ R, A
T2 =R R W TR RN AR

Q@ ZWEbRLE AR BRI, WA th i /N A
TRER AR AT A 02 i A F AR S B e, B

hnHh 0.25% .
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Effects of Wheat Oligopeptides on Rumen Fermentation Parameters of
Mutton Sheep in Vitro

LYU Kexin' AO Changjin'® ZHAO Yaxing' AN Yawen' DUAN Jiayu'
ZHANG Hao' ZHANG Xisheng®
(1. Key Laboratory of Animal Nutrition and Feed Science, School of Animal Science, Inner Mongolia Agricultural University ,
Hohhot 010018, China; 2.Xilinhot Dingan Biological Technology Co., Ltd., Xilinhot 026000, China)

Abstract; The purpose of this experiment was to study the effects of different levels of wheat oligopeptides
added in diets, on rumen fermentation parameters of mutton sheep by batch culture in vitro, and to screen the
appropriate amount of wheat oligopeptides added in meat sheep diet. The experiment selected 6 small-tailed
Han sheep of similar age and body condition as the donor of rumen liquor. A single factor experiment design
with 1 control group and 6 experimental groups with 6 replicates in each group was adopted. The control group
contained basic culture substrate ( basal diet) and the experimental groups were added 0.05%, 0.10%,
0.15%, 0.25%, 0.35% and 0.45% wheat oligopeptides on the basis of the basic culture substrate. After cultu-
ring in vitro for 2, 4, 8, 12 and 24 h, the pH, ammonia nitrogen ( NH,-N) , bacterial protein ( MCP) , vola-
tile fatty acid ( VFA) concentrations and dry matter degradation rate was evaluated using a comprehensive in-
dex of multiple indicators ( MFAEI).The results showed as follows: 1) when fermentation for 2 h, the pH of
the 0.25% group was significantly lower than that of the control group ( P<0.05) ; the pH of the experimental
groups was significantly lower than that of the control group except the 0.05% group for fermentation 12 and
24 h (P<0.05). 2) After 4 h of fermentation, the NH,-N concentration of 0.25% group was significantly
higher than that of the control group ( P<0.05) ; after 8 h of fermentation, the NH,-N concentration of 0.35%
group was significantly higher than that of the control group ( P<0.05) ; fermentation 24 h, the NH,-N con-
centration of 0.25%, 0.35% and 0.45% groups was significantly higher than that of the control group ( P<
0.05). 3) After 2 h of fermentation, the MCP concentration of 0.15% , 0.25% and 0.45% groups was signifi-
cantly higher than that of the control group ( P<0.05) ; after 8 h of fermentation, the MCP concentration of
each experimental group was significantly higher than that of the control group ( P<0.05) ; fermentation for
24 h, the MCP concentration of 0.10%, 0.15% and 0.25% groups was significantly higher than that of the
control group (P<0.05). 4) After fermentation for 2 and 4 h, the concentrations of acetic acid and propionic
acid of the experimental groups were significantly lower than those of the control group ( P<0.05) ; after fer-

mentation for 8, 12 and 24 h, the concentrations of acetic acid and propionic acid of the experimental groups
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were significantly higher than those of the control group ( P<0.05) ; after 8 h of fermentation, acetic acid/pro-
pionic acid of 0.25% and 0.35% groups was significantly lower than that of the control group ( P<0.05) ; after
24 h of fermentation, acetic acid/propionic acid of 0.45% group was significantly higher than that of the con-
trol group (P<0.05). 5) After 12 h of fermentation, the dry matter degradation rate of 0.05%, 0.10% and
0.15% groups was significantly higher than that of the control group ( P<0.05). 6) The order of MFAEI from
high to low was 0.25% group>0.35% group>0.45% group>0.15% group>0.10% group>0.05% group. In
conclusion, under in vitro culture conditions, dietary supplementation with wheat oligopeptides can effectively
promote rumen fermentation of meat sheep in vifro, and the optimal addition amount is 0.25%.[ Chinese Jour-
nal of Animal Nutrition, 2021, 33(6) :3400-3409 |

Key words: wheat oligopeptides; batch culture in vitro; rumen fermentation; mutton sheep
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