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AR5 [ P A A SR B ofE (NY/T 815—2004 )
R SRt B S S PR A WA BEOR R AT HORICE, L
SEREAE RN RUNA A HORLICTT , I A H R BC T &
BRI WA 2 T 3 MR L FOR T £ .

Fz2 A HHEEIAERK %
wiH YR g Il gm i Rl
oK 54 54.34 54.86 55.33
B pz 10 10. 34 10.51 10.73
T 25.00 22.82 20.63 18.44
Jiapeel 3.0 3.0 3.0 3.0
B3 3.0 3.0 3.0 3.0

B A& ik 0 1.5 3.0 4.5
T 0.4 0.4 0.4 0.4
R R 0.6 0.6 0.6 0.6
TR 4.0 4.0 4.0 4.0
a1t 100.0 100.0 100.0 100.0

®3 HBEFHEHERRS (THERAKF)

it [ AR K5 12 38 M40 U6 M40

HIET CP/%DM  19.16 19.16  19.16  19.16
1H1LHE DE/
(MJ - kg™")
MLZF4E CF/% DM 3.69  3.87 4.05 4.23
KIS EE/% DM 2.82  2.82 2.81 2.80
KE /% DM 0.13  0.15 0.17 0.19
/% DM 0.46  0.44 0.43 0.43

11.63 11.64 11.64 11.65

B 1 kg R TR AR S 4 R A 2 640 TU, 4%
D 340 1U,4E4: % E 26 mg, £ 60 mg, 4 12 mg, 4F 48
mg, %% 48 mg, 44 0. 12 mg, fit 0.3 mg, fifi 0. 36 mg,

1.3 {A%EE

TR AR SR B R ] IR R R A R 2 YR (6:30 Al
15:30) , PRIETROK 78 1 o ) M, R A e FDHDEHE
57, £ R IR AR R R R E 1Y 1. 5% 3, 4t
— M AR Sk R R R 5% ~ 10% BB it
UGG, XA HEA T I B, 0T A e AR R A T K
AbER RIS ], RS A ) T AR 5 W] B4 BR
G H IE IR, X AR T B o
1.4 JEBEZEHEXERNE
1.4.1 H&KE5pHE  R7EREWIH 15
~20 RORERF2 h EREER( LT A A5
Jr) , FEAIRAT e H pH,
1.4.2 RBARAELMMREW R (VFA) A2 %

NH, — N ¥ B R F V5 52 28 27 5 7 vk st 47
SE, VEA Y& B 1 HR W A ™ 1) 07 ae b AT
1.4.3 A& a(MCP) ZHEHLE" hrR
IR GRS I A o
1.5 BREBKBENE

TEHL 6 b pA A5 FROHLERDEE (B 8 T8 N A

B CEOKAEAT BRI A B R B, SR AE 5l
U3 BRI A, 65 C AR R LT 24 h SRR AR
JEEA N WERRREL S g BE RN JE 4% (FLR
38 ppm, {2 80 mm x 120 mm) v K Jg Je A A\ 4
A E PR, KIERTI 6,12,24,36,48 h 5 M
(] BE , A~ Ik [ ik 3 ] — a3 A il 3 MR AR, &
PRELE T PR U JE Te 4, T A Sk ok st 2= 38 1
1k,65 CHETRIERE, K5, e RRNIERRY
FriE,ad 1 mm FL0H, 55 o SRATH BLE SR M A
VR TR R AR SRR R R LR IR L T B
(DM) FHFEFI(CP) PR SEF 4 (NDF) 9 % 5,
CP & 1 19 5 R FHEIL TG U3, NDF &5 & 19 2
RAEREF Lo ik o AN [ B ) A B e 55 4

R (p) BN
p = (FESH IR & 8 - JEEha) sk A i 33
g i) /FEE SR AT B x 100% (1)

6 ikl DM, CP NDF (¥4 % % ff % (ED) iR
P SR 12 ] 115
p=a+b(l-e™") (2)
e p NI ] s AR IR 3 B AR R (%0 ) 50 PR
TRIEARS 53 (% ) 5b R A8 BE R (%0 ) s¢ A8k
WA B 03 O B 38 (% /) 50 SRR TE] ()
A (2) R a b E,RALK(3) R
it ED,
ED=a+bxc/(c+k) (3)
K ED AR (% ) 5k R kL A
HJE (% /h) , 208 Duinkerken B0 1, AR & (H
FizHR £ =0.00139 +0. 1775¢ i1,
1.6 HTESFKITHH
FH SPSS19. 0 # {4 #E 17 848 47 B1, F one-way
ANOVA #4775 22538, 3 H LSD 47 2 5 K .
PLP<0.05 2 5 o 2 R I WiAn o, 1050 45 51 L
P = bR RN

2 HRESH

2.1 AEREMNFIAFREENHIN
4 nrn, e A2 ) A4 R H R B
FHE T4 (P <0.05),
R4 PEBMENE)HNERABOEM ky/d

I HE X R W T W BH{Ema
B 20.14 = 20.98 + 21.72 + 21.09 +
Tk

0.65" 2.50" 0.92° 2.03%

2.2 ARBEXNFIAGEEREHERHZIT
HIZ% S nl A, B A MR A e 1380, 29
HW A pH JHis, Hakse 4 2 2 T HAL 3 4 (P



2 1] KRR, A AR RIS 1| A WLARDRHE 18 Rk 5 15

<0.05) ; NH, — N e B B A%, Hox M2 i 25 5 Tk
B0 T4 MCP & i3, HLias: I, 0 40 4 =5 5
TXF AL AN 1 20, 080 14 25 Tl ge M4
IR S i 1T M4 2 3 v X B4 (P <0.05)

WG MAHEES TR MA (P <0.05); LR 5N
Mz be ik 1 20 5 350K T Hofth 3 ZH(P <0.05) , ik 5
I 21 & 25 AR F X6 HRZH (P <0.05)

RS AEREMR)IASEEREEROME

A popiiekel W T4 ol | [N I 20
pH 6.33 +0.04" 6.45 £0. 14" 6.49 £0.05" 6.60 +0.12°
NH, -N %/ (mg - dL. ") 13.89 +0.37° 13.50 £0.22" 13.28 0. 15" 13.06 +0. 66"
MYy 1 MCP/ (mg - dL™") 1.598 +0.034° 1.616 £0.011° 1.701 0. 012" 1.666 +0.019"
2%/ (A, mmol - L") 62.80 +2.31 64.11 +1.59 63.69 +1.66 63.84 +2.58
2/ (P, mmol - L™") 9.30 £1.12° 10.24 +1.32™ 12.42 +1.03" 10.75 +1.03"
T/ (mmol - L") 7.86 £0.55 8.77 +0.81 7.53£1.26 8.36 £1.07
5N 6.75 £0.33" 6.26 +0.24" 5.13 £0.21° 5.94+0.11"

2.3 ARBREXE/I A4 ERARE B ERERL

el

2.3.1 BRBE AN AT AR DM % F %
fregtem AR 6 AL, A AR I v AN [ AR B

s 1 20 ED 28 T HAh 3 A (P <0.05), &
AKEFWREE [V M4 ED 3% & X4 (P <
0.05),iK5 I 41 ED W %@ TH b 3 4 (P <
0.05), AERE I M4 ED 255 T4 B4 Fiiat

B T IOKFI A5 AR ED, B A6 T H0K
% M4 ED B2 m THAL 3 41(P <0.05) . FKFS

5 124H(P<0.05), frfils I 41 ED 38 T
fir 3 41 (P <0.05)

®6 ARBEXNARMAER DM B EHERHIME

H o - IR —
Xof B 37.26 £0.14 47.82 +0.74 0.029 +0.001 62.80 £0.68"
FrE I 36.68 +0. 15 45.89+1.73 0.035 £0.004 63.32+1.78"
|| 39.06 +2.31 58.88 £1.09 0.021 £0.000 65.77 £0.76"
i} 37.54 +1.77 49.21 +2.46 0.029 +0.001 63.82 +0.54"
X IR 2 8.83+0.11 91.17 +0. 68 0.020 +0.010 49.08 +0.23
N A | 9.42 £0.07 90.58 +1.67 0.020 +0. 002 49.41 +0. 66
Il 10.27 £0.25 89.73 +1.35 0.020 +0.003 49.89 +0.38
i} 9.50 0. 16 90.50 +2.86 0.020 £0.001 49.46 £0.27
bogi el 8.09 +0.72 91.91 £1.67 0.016 +0.005 43.70 0. 60"
kR | 7.46 +0.69 92.54 +1.84 0.015 £0.003 41.90 =1.26"
II 8.57+1.12 91.43 +3.32 0.016 +0.002 43.99 £0.34"
i} 7.59 £0.91 92.41 +0.79 0.016 £0.010 43.39 0. 13"
pogi Kl 7.09 £0.27 92.91 £0.85 0.019 +0.010 46.94 £0.33°
e | 8.36 +0.30 91.65 £2.33 0.019 £0.000 47.67 £0.34"
II 9.68 +0.52 90.32 +1.64 0.019 £0.016 48.42 +0.25"
il| 8.96 £1.40 91.04 £0.09 0.019 £0.001 48.01 =0.41"
XJHEZH 20.35 +0.35 79.65 £0.27 0.014 +£0.003 48.72 +0.57"
- I 21.57 +1.37 78.43 £2.12 0.013 £0.015 48.19 +1.33"
I 22.20 +0.79 77.80 £1.70 0.014 £0.019 49.92 +1.48"
i} 21.33 +1.04 78.67 £0.52 0.014 £0.001 49.35 +£1.97°
XTHRZH 7.89 +0.72 66.00 +1.46 0.019 +0.002 36.20 0. 18"
—_ 8.42+1.85 70.18 £3.20 0.017 +0.008 36.62 +0.22"
|| 8.36 £0.92 66.88 £1.09 0.019 £0.002 37.04 £0.31°
I 8.17 £0.53 68.33 £1.37 0.018 £0.003 36.58 +0.70"
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2.3.2 BSRBEANKFFRAKCP B E %
freh®em AR T n]AL, A R R v AN R R AR
Hfg TR NEEZR BB AN ED, BT
FO 1120 ED &g 255 FHAh 3 41 (P <0.05), /)

F AR M4 ED & 355 T HAh 3 41(P <0.05)
FoRE WK 041 ED B 3% m FHAL 3 41 (P <
0.05), #FHAE 11 41 ED B & & FX 4 (P <
0.05) .

R BEBRENAEBRER CPEBRERHIIT

T H S
pickaik =2 4151
a b ¢ ED
X HE2H 37.77 +0.74 44.18 +1.00 0.069 +0.014 70.10 +1.22"
reran | 38.88 +0.63 43.66 +1.49 0.066 +0.005 70.44 £1.34"
|| 40.91 +0.28 43.61 +1.85 0.059 £0.012 71.43 £1.76°
i} 39.76 +1.34 43.65+1.63 0.062 +0.003 70.76 £0.51"
X} B 2H 28.77 +0.40 71.23 +1.77 0.005 =0. 002 40.52 +1.77"
SN S I 26.94 £2.35 41.29 +0.48 0.013 +0.001 40.95 =1.75"
I 27.80 £0.36 70.73 £1.72 0.006 £0.014 41.36 =1.15"
i} 29.50 +0.78 70.50 £0.43 0.006 +0.004 43.01 =0.78"
XTREZH 29.71 +0.61 70.29 +1.33 0.013 +0.005 53.57 £0.43
KRR | 29.59 +1.32 70.41 £0.65 0.013 +0.002 53.49 +0.47
|| 29.84 +1.06 70.16 +0. 64 0.013 +0.005 53.65 £0.62
i} 29.65 +2.05 70.35 £2.10 0.013 +0.008 53.53 +0.57
S B4 23.63 £0.94 76.37 £0.49 0.019 £0.013 56.38 £0.44"
TR I 23.72 +0.52 76.28 +0. 48 0.019 £0.013 56.44 £0.75"
I 25.55 +0.98 74.45 £0.76 0.019 +0.006 57.48 £2.04"
i} 24.35 +0.39 75.65 +1.28 0.019 £0.004 56.80 £1.57"
X HEZH 34.15 +0.46 38.13+1.60 0.026 +0.024 53.48 £2.58"
N I 34.68 +0. 81 37.09 =1.57 0.027 +0.005 53.83 £1.48"
|| 34.91 +0.78 35.78 +1.74 0.030 0. 004 54.32 £0.33"
i} 33.75 +0.52 36.95 +1.84 0.030 +0.018 53.80 £0.26"
bogiEiil 21.90 +0.78 78.10 £1.53 0.008 +0.018 40.66 +0.45
fE | 21.85+1.31 78.15 £0.35 0.008 +0.008 40.62 +0.89
I 22.02 +1.24 77.98 +1.22 0.008 +0.001 40.75 +1.24
i} 22.41 +1.79 58.38 +1.55 0.012 £0.005 41.19 +0.37

2.3.3 BRBE AN AT AAA NDF B § %
frern R 8 AN, A AR T AN R R B A
INFZ R EORFEFE ERE I R ED, /NEE
Fi I ITZH ED 123505 10 BRAEFnilys 1 41 (P
<0.05) . T AFEFFAL 041 ED 2 & T HAh 3
ZH(P<0.05),ik5 1 41 ED & & & F X B 4 Fi st
BIMA(P<0.05), FAREFNIXE T4 ED 825
THXHRA(P<0.05), FFAG [ VI . MM4H ED &
R T4 (P <0.05)

2.3.4 BRBEFN A F AR ADF 58 § %

fRegFem 9 A, A AR T R R 4
B TR NE RS ERFEAF BRI AR
ED, B T2 41 ED B2 FHAh 3 41(P
<0.05) ik T M4 ED B 25 FX B4 (P <
0.05), /NEFMRAK T .14 ED &3 & T Xt
M (P <0.05), FAKFEFA T 1.4 ED
e TNTRAL(P <0.05) . EXRFIARE 101010
20 ED W25 TX A (P <0.05) , A& I 4
ED g 35 FHA 3 41(P <0.05),



552 1 KL SRR R A A H W R B R 5 17
RS HRBEXMAREFEAN NDF 5 B FEERF 0
R W 5
LR 2H 5
a b c ED

X} AL 8.96 0. 62 40.62 £ 0. 66 0.049 +0. 004 35.75 £0. 67
I 8.44 +0. 14 40.65 +1.05 0.052 +0. 005 35.79 +0.39
ERE T | 9.50 +0. 15 40.48 +1.87 0.050 +0. 004 36.38 £ 0. 85
I 7.77 +1.15 40.70 +0.32 0.060 +0.013 36.40 0. 46
bapiizEel 8.81 +0.87 91.19£1.72 0.014 £0.014 41.29 +0.23"
| 9.34 +0.25 79.69 +1.95 0.017 +0. 008 41.37 +0.34"
INEEZERE I 9.18 +0.57 90.82 +1.03 0.015 £0.018 42.98 +1.05"
I 9.22 +0.18 90.00 0. 42 0.015 +0.005 42.72 +1.00°
S HRZL 4.75+0.24 81.26 = 1.41 0.014 +0.002 33.70 +1.22°
I 5.06 0.39 92.56 + 1.84 0.012 +0.014 34.84 +0.58"
KA || 5.56 +0.38 94.44 +1.65 0.012 +0.013 35.94 +0. 84"
I 4.93 £0.43 85.03 £0.42 0.013 +0.015 33.79 +1.57°
bopiisEel 2.76 £0.15 97.24 £0.70 0.016 £0.016 40.43 +1.00"
| 2.44 +0.21 97.56 +0. 69 0.017 +0.001 41.65 +1.15%
TR I 3.27 0. 11 96.73 +1.03 0.017 +0.008 42.14 +0.60°
I 2.19£0.15 97.81 +1.95 0.017 +0.002 41.50 +1.61°
B2 0.83 +0.05 99.18 +0.92 0.018 +0.012 42.06 +1.38
I 1.42 £0.06 98.58 +0.98 0.018 +0.001 42.40 +0.71
(s i 1.76 0. 10 98.24 +0.57 0.018 +0. 020 42.60 +2.25
I 1.08 0. 14 98.92 +2.45 0.018 +0.013 42.20 +1.94
bopiicEEl 1.37 0. 61 98.63 £3.06 0.010 £0.014 29.31 £0.99"
| 1.41 £0.13 98.58 +0.47 0.011 +0.013 31.28 +0.71°
e I 1.60 £0.08 98.40 0. 85 0.011 +0.002 31.42 +0.82°
I 1.46 £0.01 98.54 +0.79 0.011 £0. 005 31.32 +1.74°

RO BEBREXFREMER ADF & B FEERMN T

Ja B RS

A A A 21 51
a b c ED

Xt HAZ 10.30 1. 10 41.37 +0.55 0.041 +0.003 35.88 +0. 18"
I 10.93 +1.21 42.28 +1.45 0.039 +0. 024 36.57 +0. 68"
T I 12.07 £0. 96 42.10 +1.63 0.039 +0. 002 37.60 = 1.79"
i 10.65 +0. 66 40.96 +2.69 0.044 +0.014 36.66 = 0. 86"
X} AL 8.52 +0.87 91.48 +1.75 0.014 +0.009 41.11 £0.55"
| 8.04 +0.58 91.96 +0. 61 0.015 +0.014 42.27 +0.03*
INZEZER || 8.52 +0.97 91.48 +1.54 0.015 +0.002 42.57 +0. 88"
I 8.00 0. 30 92.00 +1.67 0.015 +0.013 42.24 +0.29°
ST HAZL 2.79 +0.26 97.21 +0.97 0.01 +0.013 30.33 +0.71"
I 2.80 +0. 15 97.20+1.72 0.011 +0.004 32.25 +1.48"
FORAEFE I 2.75 +0. 44 97.25 +3.31 0.011 +0.005 32.22 +0.27°
I 2.66 +0.43 97.34+1.73 0.011 +0.004 32.16 0. 35"
X HRL 1.47 £0.24 98.53 + 1.84 0.014 +0.015 36.57 £0.33"
| 1.21 £0.45 98.79 +2.05 0.015 +0. 005 37.98 +0. 29"
TAFR || 1.230.59 98.77 +1.96 0.015 0. 002 37.99 +0.41°
I 1.04 £0.79 98.96 +3. 85 0.015 +0. 005 37.87 +0.61°
ST AL 1.67 +0.57 98.33 +1.76 0.017 +0.002 41.19 +0. 18"
| 1.67 +0.73 98.33 +3.04 0.017 +0.001 41.19 +1.97"
(e I 0.98 £0.02 99.02 +1.15 0.018 £0.014 42.14 +0.57"
I 1.34£0.22 98.66 +0.93 0.017 +0.013 40.99 +0. 63"
X IR 2.67 £0.21 63.53 £2.30 0.023 +0. 024 32.92+1.21
I 2.65 0. 10 63.42 +3.21 0.023 +0.002 32.85+1.16
i it 2.44 +0.40 61.96 +1.67 0.026 +0.001 33.84 +1. 14
I 3.01+0.19 63.67 +0.69 0.023 +0.002 33.33 £0.52
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3.1 BRPEMAEBRENS)INEREEN
A

TRV A FREREE DR T8 1P P 4
R Amm ) ARG, s EmiE BT
FIG PR SR i B, W B 5 A AR 15 5 A
BB TR, 8 PRI 6, X ST [y 2
A —EL.

3.2 HERPHMASBEIE NS EBERN

AT

B WY pH R R AL TIE W R R
B EE S, B E LR RS A R, TR
A4S R HARFNE | HOBORRLLL R TR
R Ay A R R T LA R S R pHL
ARG 9 W pHL B2 A IR R ) 184
A FFE s, FLIASe T 4 8 e T 3 41,1
AL T 6.33 ~6.60 Z[H], J& T & LA (5.5 ~
6.8) , LHITE HBLH T 1.5% ~4. 5% & Rt 1%
SORTET L AR R B pHL, FLXHR B RO R
Wi, AR BB SERAR — B, SRR AT
B2 16 S R R [R) B G R T R 7 B 22 5

1R NH, - N 2 FORZE (1 5 R PR
FR BRI 115 60 7 ), AR 8 T
A BRI E BT A SR, JFGk B T LA MR A
T TR BAAR FIR 115 4 2 I3 B i R s
TEAR IS T, VRN S BRI S5 NH, — N Vi i i 2%
1%, FWATE BN AS & R e AR5 3 40 A T LA
698 B W NH, — N R JEE 0T 22 i iod 1 ke
T & mEAER™

MCP & i 2 Wi 18 P4 25 154 19 O 1) 95
PRV AR T, BRI SR A S K T T2 i
HEZR [ L T IR, X SR WP NH,
— N VR A BTG — 30, 8B R V8 i 48 L R
fEHE T 98 B R R R P Y NH, - N i
IR, H 3. 0% (VR I st R R 4T

R SR B e MR R L S R
L VEA(Z R IR . TS ) . il R IR 2R .
W T FRARDNS L ALK T8 B R B 40l 2 R R e e , TR R
TS TR T RIS T 3 FhSEL . TN AW & A
i SRR, R Y & I BE A LIRS LT 2 fe
WA P A ) 2 1, AR ML RE BV R . — T 2
TR 5 e VTR TR 5 b 1) L e 27500 1 i o =X g
As . EAIRIR T VI SRR A ARSI R A
LR, LRI R L R . BRI
R TR LU R B T R A o 8, %

TR B A AR— L
3.3 HRPARMAERBRENZ) AFESEFE
A

%t DM ,CP NDF \ADF ()4 3¢ %% 2R (ED) J2:
PR RDRH R A I L R AR 2 — . AR R
W, 7E HAR HR IR A & R A R T8 w0 28 )1 IR 4t
ZRpE IR (CE S TR R E A )
DM (1 ED, HE A T8 3. 0% 234 fia 185 (145 5 41 5%
ARl A R 45 R 28 1 PR A o 2 s LA RL
i THL N AR, BRI A5 CP Y ED; £
TR Z A4 XF 2R R (/N2 227 L TORREFF
FOREI FEE) NDF (1 ED; 5 R F 52 &5 2 Fh bkt
(ETE T NEERE TORFEF TR EF A5
ADF /5 ED,

XA RE S AR B TR AR B
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Effects of Glutamate Residue on Rumen Degradation Characteristics of

Common Feed of Qinchuan Beef Cattle
SONG Yu', XIA Zhi-jun', ZAN Lin-sen"*"

(1. College of Animal Science and Technology, Northwest A&F University, Yangling, Shaanxt 712100 ;

2. National Beef Cattle Improvement Center, Yangling, Shaanxi 712100)

Abstract ; [ Objective | To study the effect of glutamate residue on effective rumen degradation rate (ED) of
rumen fermentation index feed of Qinchuan beef cattle. [ Method | Five Qinchuan beef cattle were selected as ex-
perimental animals. The ED results of six kinds of rumen fermentation index DM CP NDF ADF were measured dur-
ing the 120 d period. [ Result] The ratio of acetic acid to propionic acid was reduced (P <0.05). [ Conclusion ]
In summary, glutamate residue can reduce the rumen NH, — N, increase the content of MCP, and reduce the ratio
of acetic acid to propionic acid. To enhance the activity of alkaline phosphatase; improve the ED of DM CP NDF
ADF in a variety of feeds.

Key words: Qinchuan beef cattle; glutamic acid residue; effective rumen degradation rate; rumen fermenta-

tion index



