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Study on the changes of amino acid profiles rumen degradation
for 2 forage grasses at different growth stages in Yellow River
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Abstract: [Objective) This research was to study the changes of amino acid profiles rumen degradation
for ryegrass and red fescue. [Method] Six sheep fitted with permanent ruminal cannulas were used to de-
termine the degradation characteristics of crude protein(CP) , tatal amino acid (TAA) and amino acid (AA)
ruminal incubation by nylon-bag technique for 2 forage grasses at different growth stages. [Result) 1) The
contents of CP/TAA of ryegrass were higher than that of fescue except at flowering period, 2 kinds of
grass were rich in proline,glutamic acid,aspartic acid,leucine,low sulfur amino acid;crude protein, total a-
mino acid content showed downtrend (It was the highest in tillering period and lowest in mature period)at
growth period. 2) The amino acids of 2 kinds of grass degradated in the tillering stage easily,but not in the
mature stage. 3) Two kinds of grass glycine, proline, tyrosine, arginine, threonine, lysine and phenylalanine
were more prone to degradation in the rumen (P<C0. 05) jaspartic acid,serine, glutamic acid, valine,isoleu-
cine and leucine were not prone to degradation in the rumen for ryegrass (P<C0. 05) ,serine,isoleucine,and

leucine were not prone to degradation in the rumen for red fescue (P<C0. 05). [Conclusion] 2 kinds of grass
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crude protein and amino acids were affected by the great variety and growth stage;amino acid degradability

in the rumen was related to the pasture growth periods.

Key words: growth stage;forage grass;amino acid content;rumen degradability

RABF B R 2 W 32 ZORL DR o H
FEHAT I E RA H A EENE L. ER4ash
B R F b LU/ AT I R 1 B A0 SR BT
TR E IR E . /N AT R F ORI T 3 3R
Ik a7k SSINGIE PN G S R RS S S PN 7
R BT R R R SR I A A 2 B E AR 4R
HEA /N B4 4 RE R A I ORI i B =
R IR TR I A R R L B R R o TR 1]
LR SR FE R A B P (0 R A 17 DU AR AT A6 25X
JEVFO AR RS R E R SE . PRI AT A RS
HORERLER AR R BRTE R P i R 15 DL AT E

BRI ¢ T Hse 8 97 B o3 7298 I A 1 Dl 19 AT
FEREPME AT Y E B, s R —Fh
POREAS [R] A 8 30 0 B 40 A6 R o R A
1713 9 AN ] A 75 0 AN ) il Jo 3 1) 8 R R A0 8 o
(3 TR YWD SR % SUUE 15 8

R AR LB R D UL R Ak TR TR AR
BB ARA B —— ZAF LR RO 50 5T
XF G b H AR e e e S A R R R i Sk
T2 2 B 14 28 A ML A R A 40 28 0 DAY O 0 A
P4 325 B AT S B P 5 O ) ) TR R AR Bl

1R

1.1 REHYWERFERE

EPEMAR O R G AR B AT (30£5) kg MY H
KA BB /NBIEE 6 KL 3 A (B 2
O HMRGRR 1L 3 g ZE M RK T, R
BER 400 g KikE#b 7B FT 500 ¢ T8, 4AEK 08:00
M 16:00 fRME 2 ¥, A H kK, KEF 2006-09-
01—2008-01-20 7En 1§ 44 = AL Bl W) 78 5% 5 1) ) T A
ARG iR AT
.2 HEHERRXESHE

FE TR X R AR AR R IR ESE 2 F R
ARBFPCE 43 0 AE 4> BE I BT 0T AR L R 4
A4 B WIEE LT 3 cm W] AEHERE P 120 CHE10~
15 min, 28 J5 70 CHE 9 h, FEE = IR A& 48 T 103 24
h 8BS JJ 8740 2 3 cm, BYREJ5 IR A FH R BEBL A B
LA 1 mm G B ARR @) HOf S SR .
1.3 REH*E

FREUAS 4 B WA R RE S 5 g A R B 2 1Y Je

A4S (LR 40 pm, FAE 8 em X 6 cm) 1 I3fbrid, HX
8 em KPR AIBLAE L AE L AT 4 AL ARG 4 e
TeASVE R FATRE . BN A R e AR i SRS T 5 R AR
M 2 h AR E B W 5 — v H e Je 2 [ i 7E 2%
BB RFEREE N 4 RIBEAE ., 55 TG
0,6 F1 16 h HUH 8 4% 7 3% [A) S0ORHE CEE H R K
S F bk 3~4 min. KA Ik ARIETE 70 CHER
M 48 b, B JE A TR AR Y% 2 30 min, FRH B

=

H o
L4 Wik$ERS A&
1.4.1 mEGCPAEHMNE IR E TN
Mo e A RS T i CP & B O LAy Bk
R
1.4.2 RAmAZeym e UER RO 5 T fL
£ 0. 36 mm i (YFE A 200~500 mg, B TR K 45
H,im 10 mL 6 mol/L £ R W (F IR R %1 0. 5%
B OO AT KR R VR IR E A B ARUA B
F R R A 110 CRBEAR oK 22~24 h, i34
JE i UEF] 50 mL ZE R IF IR 1K B 2 21
B L uE, MERMEL 10 pL AT 5 mm X 50 mm
N L BT A 20 pL AT AR . TR
H % EIRY 30 s A 20 pL A AR & 0 st kS
H.3E% 30 s, fEREFR 60 CHE 30 min, ¥ H1 50 A
160 mL P 2% il . IR G TR & 30 s, SRl & 3
% [ 840 H7 A CH 57 1L-8800, H A<) 46 I 4 25 v 17
P 2 R 1 & i CH R BOR ) .
1.5 HiEAIE

I O B8 AR 227 ROk . JH SPSS
10. O R A XF B Hs AT e i+ b 3,

2 ZER 55

2.1 AEALEEHEZEEREEMEFEF CPRA

M 1 L ZARERE FAE TP CP B
AR (TAA) & B A8 73 BEI] 455 301 I 48 301 Rl ik
P BB W AR R s BROT RIS . 2 4R A TR
RSN EFWN CP K TAA H#¥E T5F
o BHETR > M 4R KWL, 2 P CRRR & Pro,
Glu,Asp.Leu #l Val, i & #i 2 k02 & Ak, 2
S TR R BN R A AR AN R AR . 24



P AL AR MRB 3 222 4R (A SRR 2 B

539 %

82
A TR R Glu F1 Cys & 5 BEAE 3 WA IE 1< 5 -
G- e 4 B 78 Al L H A B TR fﬂ'Jaszu i
R e s 55 Glu Ml Pro & & B4 5 1Y

E I 58-I I A0 28 4k Arg Gly Leu, His

W 7 Al JHC At A 0 T R R Al 6 T R R
R BRI AR R S oh. 2 FCRE TAA 5

B AE CTAA/CP) # B A= 3 30] A S8 1 252 -
-5 7 BRI A

A Lys & 5 AR R AE 7 109 09 SE < 52 v - IR 19 XX
X1l TRA4EEYSELEZENMEXFHEARSERSENTK
Table 1 Contents of CP and AA of perennial ryegrass and red fescue at different growth stages %
Z 4 Az BA S BY Perennial ryegrass #6364 Red fescue
51 Zr T e A waw ograem BEPE gy A
Item Tillering em Flowering Mature Tillering tem Flowering Mature
enlonge enlonged

stage d stage stage stage stage stage stage stage

HER CP 19. 69 15.63 10. 65 8. 20 16. 45 14.53 12.92 7.91
MAE R TAA 18. 47 13. 15 9.58 7.62 15. 29 12.55 10. 60 7.02
K& R Asp 1.65 1.70 0.96 0.69 1.69 1. 60 1.15 0.59
KRR Glu 2.27 1. 82 1. 18 1. 66 1.91 1.70 1. 25 1. 34
22 5 iR Ser 0. 69 0.52 0. 40 0. 29 0. 69 0.52 0.43 0. 28
&R Arg 1. 00 0.61 0.61 0.41 0. 81 0.61 0.62 0. 33
H & W Gly 1.03 0. 54 0.51 0. 38 0. 84 0.53 0.62 0.37
Jha R Thr 0.87 0.63 0.50 0.33 0.72 0.63 0.47 0.28
it %2 Pro 2.27 1.77 0.67 0.58 1. 29 1.57 0. 65 0.77
N& R Ala 1.42 1.03 0. 87 0. 45 1. 20 1.03 1.02 0. 44
MER " Val 1.45 1.07 0. 84 0.68 1.35 1.07 0.93 0. 66
FERIR* Met 0.22 0.11 0.09 0. 06 0.17 0.11 0.09 0.05
M2 Cys 0.09 0. 05 0.05 0.07 0.09 0. 05 0. 04 0. 04
SRR e 0.95 0.57 0. 46 0.31 0. 65 0.57 0. 50 0. 25
SEHEMR " Leu 1.62 0. 86 0.81 0.54 1.27 0.73 0.88 0.48
KN " Phe 1. 06 0.63 0.43 0.42 0. 84 .63 0.58 0. 38
#H %2 * His 0.42 0. 31 0. 26 0.21 0.43 0. 31 0. 36 0. 24
MR Lys 0.99 0. 65 0. 64 0.39 0. 87 0.55 0.68 0.34
fig &M Tyr 0.51 0.34 0. 34 0.20 0.47 0.34 0.33 0.18
TAA/CP 93. 80 84.13 89.95 92.93 92.95 86. 37 82. 04 88.75

* RRNUTEER . TERM.
Note: * Denotes EAA. The same is as follow.
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Table 2 AA profiles of residues after 0 h,6 h and 16 h ruminal incubation for perennial ryegrass at different growth stages
SRR A 1] /b SYEEW T TF 1634 AR
AA category Incubation time Tillering stage Stem enlonged stage Flowering stage Mature stage
0 1.154+0.02 a 0.9740.02 a 0.82+0.01 a 0.5040.01a
KRR Asp 6 1.12£0.05 a 0.8340.04 a 0.80740.02 a 0.5440.01 b
16 0.87+0.02 b 0.85740.02 a 0.71£0.00 b 0.53740.02 ab
0 1.4840.02 a 1.2240.01 a 1.06£0.01 a 1.114+0.01 a
BHE MR Glu 6 1.414+0.06 a 1.0640.04 b 1.014+0.03 ab 0.9040.06 b
16 1.11+0.03 b 1.0440.02 b 0.94=+0.01 b 0.66+0.01 ¢
0 0.47+0.01 a 0.43740.01 a 0.35+0.03 a 0.22740.00 a
22 Z Wi Ser 6 0.494+0.03 a 0.37+0.01 a 0.34+0.01 a 0.23+0.01 a
16 0.40+0.03 a 0.37+0.01 a 0.34+0.03 a 0.23+0.02 a
0 0.74%+0.00 a 0.58+0.01 a 0.48+0.02 a 0.36%0.02 a
AR - Arg 6 0.71+0.03 a 0.55+0.02 a 0.45+0.02 a 0.3140.02 a
16 0.524+0.01 b 0.48+0.01 b 0.48+0.01 a 0.25+0.01 b
0 0.784+0.02 a 0.56+0.00 a 0.46+0.01 a 0.32+0.01 a
HE& R Gly 6 0.734+0.03 a 0.48+0.02 a 0.454+0.01 a 0.32+0.00 a
16 0.57%+0.01 b 0.48+0.02 a 0.43%+0.01 a 0.30£0.01 a
0.60%0.01 ab 0.55£0.01 a 0.45%+0.08 a 0.30£0.00 a
AR " Thr 6 0.59£0.03 a 0.5040.01 a 0.447+0.01 a 0.324+0.00 a
16 0.80%+0.06 b 0.50+0.01 a 0.42+0.01 a 0.30£0.01 a
0.71%+0.01 a 0.56+0.01 a 0.42%+0.01 a 0.47=£0.01 a
i 2 2 Pro 6 0.64%+0.02 a 0.46£0.01 b 0.40%0.02 a 0.38£0.02 b
16 0.50%+0.01 b 0.43+0.01 b 0.427+0.00 a 0.28%£0.01 ¢
0 0.93£0.02 a 0.7240.01 a 0.60+0.01 a 0.37£0.00 a
WA Ala 6 0.86+0.04 a 0.62+0.02 b 0.584+0.02 a 0.38£0.00 a
16 0.67%0.02 b 0.61£0.01 b 0.56+0.01 a 0.35£0.01 a
0 1.1240.02 a 0.95+0.02 a 0.86+0.01 a 0.66+0.00 a
2 & iz * Val 6 1.05+0.04 a 0.9940.04 a 0.82+0.01Db 0.6940.01 a
16 0.91£0.02 b 0.912£0.00 a 0.76+£0.01 ¢ 0.64£0.01 a
0 0.13£0.01 a 0.11£0.01 a 0.08£0.00 a 0.0440.00 a
FERAM " Met 6 0.13+0.01 a 0.10+0.01 a 0.08+0.00 a 0.05+0.00 b
16 0.11£0.00 b 0.1040.00 b 0.06+0.00 b 0.04=+0.00 a
0 0.05£0.00 a 0.04740.01 a 0.03£0.01 a 0.04=£0.01 a
M2 Cys 6 0.06+£0.00 b 0.037£0.01 a 0.02£0.00 a 0.0540.00 b
16 0.04£0.01 a 0.03740.01 a 0.027£0.00 a 0.0440.00 b
0 0.68+0.02 a 0.48+0.01 a 0.44+0.00 a 0.27+0.01 a
SrEEm > e 6 0.64%+0.03 a 0.44+0.02 a 0.43%+0.01 a 0.297£0.01 a
16 0.51£0.02 b 0.44740.01 a 0.38£0.01 a 0.2740.01 a
0 1.21+0.03 a 0.8940.01 a 0.78+0.02 a 0.4840.01 a
SRR Leu 6 1.104+0.05 a 0.82+0.03 a 0.74+0.03 a 0.4940.01 a
16 0.90+0.02 b 0.78+0.02 a 0.70+0.01 a 0.42+0.01 a
0 0.75+0.03 a 0.48+0.00 a 0.41%+0.02 a 0.35+0.00 a
RINAM * Phe 6 0.744+0.05 a 0.45+0.01 a 0.3940.02 a 0.3140.01 a
16 0.55+0.02 b 0.43+0.01 a 0.38+0.00 a 0.25+0.00 b
0 0.26+0.01 a 0.27+0.00 a 0.22+0.01 a 0.17£0.01 a
ZH 4R * His 6 0.29740.01 Aa 0.2040.01b 0.2040.01 a 0.174+0.01 a
16 0.21+0.01 b 0.21£0.01 b 0.18%+0.00 a 0.13£0.01 b
0 0.75%+0.01 a 0.56£0.00 a 0.53%+0.01 a 0.33£0.00 a
&R Lys 6 0.71%+0.03 a 0.50%£0.01 a 0.51£0.01 a 0.36£0.00 b
16 0.59+0.02 b 0.5040.01 a 0.49-+0.00 a 0.3540.01 b
0 0.36+0.01 a 0.35%40.01 ab 0.27+0.01 a 0.1740.01 a
s & % Tyr 6 0.3740.01 a 0.30=40.01 Aa 0.26%0.01 a 0.1740.01 a
16 0.28+0.01 b 0.2440.01 Bb 0.27%+0.03 a 0.14=£0.01 a
0 12.17+0. 24 a 9.724+0.12 a 8.26+0.12 a 6.16+0.09 a
BRI TAA 6 11.72+0.55 a 8.70+0.34 ab 7.9240.24 a 5.9640.16 a
16 9.54+0.27 b 8.404+0.19 b 7.54+0.09 a 5.18+0.11b

TE « [7) Ff 2 2 19 7 90 Bdfe I An AN [R/NE A RE 3 R 2253 35 (P<C0..05) . FR A,

Note:; The different small letters in the same column mean significant difference within each AA(P<C0. 05). The same as follows.
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Table 3 AA profiles of residues after 0 h,6 h and 16 h ruminal incubation for red fescue at different growth stages
R E B S ) /h SrEEM AT AL B
AA category Incubation time Tillering stage Stem enlonged stage Flowering stage Mature stage
0 1.66+0.01 a 0.9240.01 a 0.8640.03 a 0.40740.00 a
KA B TR Asp 6 1.05+0.01 a 0.7940.01 a 0.8340.02 ab 0.354+0.01b
16 0.6240.05 b 0.814+0.05 b 0.7140.03 b 0.3340.00 b
0 1.3940.01 a 1.16+0.02 a 1.0740.04 a 0.984+0.01 a
RE R Glu 6 1.25£0.01 a 1.01£0.01 a 1.034+0.04 a 0.7240.04 a
16 0.7340.06 b 0.9940.06 b 0.89740.05 a 0.584+0.04 b
0 0.5340.00 a 0.4140.00 a 0.3440.01 a 0.214+0.01 a
22 G R Ser 6 0.484+0.01 a 0.35+0.01 a 0.35+0.02 a 0.194+0.01 a
16 0.2940.02 b 0.3540.02 b 0.3240.04 a 0.1840.00 a
0 0.68=40.00 a 0.5540.01 a 0.4840.01 a 0.2540.00 a
W&~ Arg 6 0.61+0.01 a 0.5240.01 a 0.444+0.02 a 0.1940.01 b
16 0.30+0.04 b 0.46+0.03 b 0.43+0.01 a 0.16+0.00 ¢
0 0.7140.00 a 0.5340.00 a 0.5040.02 a 0.28740.00 a
H& & Gly 6 0.65%+0.00 a 0.46+0.00 a 0.494+0.02 a 0.2440.01b
16 0.3740.03 b 0.464+0.02 b 0.4440.02 a 0.214+0.01 ¢
0 0.5840.00 a 0.5240.00 a 0.4140.01 a 0.2140.01 a
s " Thr 6 0.5340.00 a 0.4840.00 a 0.3940.01b 0.184+0.01 b
16 0.3040.02 b 0.484+0.02 b 0.3440.02 b 0.1640.00 ¢
0 0.63+0.01 a 0.534+0.01 a 0.424+0.02 a 0.434+0.01 a
i & 2 Pro 6 0.56740.00 a 0.4440.00 a 0.4040.02 a 0.2840.02 b
16 0.3340.03 b 0.4140.03 b 0.3840.01 a 0.244+0.01b
0 0.86+0.01 a 0.684+0.01 a 0.6040.02 a 0.3040.00 a
N Ala 6 0.76+0.00 a 0.59+0.00 a 0.58+0.02 a 0.25+0.01 b
16 0.4440.03 b 0.5840.03 b 0.5340.02 a 0.2440.01b
0 1.09%+0.00 a 0.9040.01 a 0.8540.01 a 0.584+0.02 a
AR Val 6 1.09%+0.01 a 0.9440.01 a 0.8440.03 a 0.624+0.01b
16 0.8740.02 b 0.86+0.01b 0.7540.03 a 0.60+0.01 ab
0 0.1340.00 a 0.1040.00 a 0.0740.00 a 0.0340.00 a
A Met 6 0.14740.00 a 0.1040.00 a 0.0740.00 a 0.0340.00 a
16 0.0840.01 b 0.104+0.01 b 0.06=40.00 a 0.0240.00 a
0 0.0540.00 a 0.0440.00 a 0.0340.00 a 0.0340.00 a
& Cys 6 0.0540.00 a 0.0340.00 a 0.03740.00 a 0.0240.00 b
16 0.0240.00 b 0.0340.00 b 0.03740.00 a 0.0140.00 b
0 0.5540.00 a 0.4640.00 a 0.4440.01 a 0.1940.00 a
SE R e 6 0.534+0.01 a 0.4240.01 a 0.4240.01 a 0.184+0.01 a
16 0.3740.08 a 0.4240.07 a 0.1940.00 b 0.1740.00 a
0 1.09+0.01 a 0.8540.01 a 0.8040.03 a 0.3940.00 a
M Leu 6 1.03£0.01 a 0.7840.01 a 0.7540.03 a 0.3540.01 a
16 0.514+0.07 b 0.7440.06 a 0.67+0.02 a 0.3240.03 a
0 0.7440.03 a 0.4640.02 a 0.5440.02 a 0.3240.01 a
RN * Phe 6 0.684+0.01 a 0.4340.01 a 0.48+0.01 ab 0.26+0.01 a
16 0.3140.07 b 0.4040.07 b 0.4240.02 b 0.224+0.01b
0 0.3140.02 a 0.2640.01 a 0.2540.01 a 0.164+0.01 a
A& AR~ His 6 0.2740.00 a 0.1940.00 a 0.26+0.02 a 0.1340.01 ab
16 0.2140.08 a 0.2040.06 a 0.2440.00 a 0.114+0.01 b
0 0.7240.01 a 0.5340.01 a 0.4840.01 a 0.2540.00 a
IR Lys 6 0.67+0.01 a 0.48+0.01 a 0.46+0.01 a 0.22+0.01b
16 0.3840.06 b 0.484+0.05 b 0.3940.01b 0.2140.00 b
0 0.35+0.01 a 0.334+0.01 a 0.26+0.01 a 0.1340.00 a
fig @ Tyr 6 0.384+0.01 a 0.2940.01 a 0.2240.01 a 0.1240.00 b
16 0.1740.04 b 0.2340.03 b 0.2140.01 a 0.1140.00 b
0 12.074+0.05 a 9.2340.06 a 8.4040.34 a 5.14740.02 a
B TAA 6 10.7340.06 a 8.27+0.07 a 8.04+0.36 ab 4.33+0.16 b
16 6.304+0.39 b 7.9840.40 b 7.004+0.35 b 3.87+0.18 ¢




5 2 0

KUK T2 45 B IX 2 B R AR PR A [) A 5 300 2R R e i R T 85

3w

H AT, A7 A9 B X R 0 B 58 K 2 4 v 78 R
0 7= B L S R AR R L i S [ A
WeE CP AN 2 BE IR 7 i 2 A5 78 1k JLHE 09 i 9% 18 A
/>, Penkov % 5T T A [ Al =0k g CP AN
AEMR ORI TAA M CP & &5 HF A ¢, 42
S BB 4 ) A 20, 46 %6 ~ 22, 67 % 1 22. 92% ~
24.86 % JHAMFFT TAA Fl CP & & pliA & W1 3h
Bk, EREESME T8 B B
WIFEH R AE AR 25 S CP & &, R B E L F
W HEHE L CP 3 5 W T R AH R T s B R 1 4t .
Mayland 5" T 4 M@ F h &R T 2R
T WAL kLR ORI & F 5 Met &
0 TR I A R S B B A
AR HFSE T CP il TAA & &7 2 Fh R AR}
S3BEI HRCT I FEAE I R A 4 AR I B AR b
A KB 2 PR AFHCRE TAA & BEHCE £ F
M IE R LT 52 AT B X RS b i 3 5 H A KRy
TR C .

H I, 5¢ T DRk 2 1R U8 1 I i 3 A5 FL A 1Y)
5 F LR PAOR BRI R L E R AR A AR
HE . Huvelplund 21 (438 56 32 B, 7698 1 45 3%
16 h J& . fa] Rk 2 5L 1R 41 oK & A B 2 A% . Castro
VIR SE TR b BRI A SRR A 1Y) B A B
B R B 9% 16 h J5 . Lys. His FEff 355,
ifii Met Fl 3¢ 55 8 58 (Val Tle, Leu) B fift 22 5 A% L 136
WX 4 Fha B TEE B A BRI BT RE T . P
B R AR AT T KT I R AR A R A R R
i 24 h J5 B IHLIR & 8 R4k K Bk v i A LR
MG IFAEA LA T RS AT sk
Met,Phe,Lys & &t & T A, HAh 20 2R % 8T
A s P TR AR th A A R R A R R TR A, B
Met ., Phe 75 Ff e L v 32 30 T B 2 19 Bt B i R
PE. BT AR A: F I ARAR BT S RS &
BN 2 S RG> IR MR iF 5 T
TR ARA RO H SR o e 1L SRR R AR Y
B AR AR A R A3 BT 2 PR TR PN R i 1 AR
A,

14 ik

DEFRIFIEWIIN, 2R BE RSN LTI
CP I TAA SE¥YFE TEEF: 2 =8 E &
Pro.Glu,Asp.Leu fl Val, i & & 38 & B 8%

CP F1 TAA &b T E K 2T RES,
Sy BEM By R LA B AR, X R BIHR Y CP AN
FETR E B2 MR A: B IR AR K.

2)2 FhBCRT 2% 4 BE TR TE 43 BE 9] B B i i 7E
B A Ty B fite  3X 3R B B8k IR R0 F P Y I A
BE SR A A G

32 PP A Y Gly, Pro, Tyr, Arg, Thr, Lys
il Phe 7E90 8 8 5 Bt s 22 A B AEZ R iy Asp,
Ser.Glu,Val.lle fl Leu 78 B A S it , 2 F 5%
i) Ser Tle #1 Leu 7298 5 WS 5 B, 1% 26 & FL iR
TEI H AT B AR AR A

[ 5% k]

(1] SRR, BN R P, 5. FRE 5 e T 480 I AT

HLAYIFIE 1 0T % A 28 00 L 0 A 58 [T, AR db Aol R 2% 24 4z
2005,36 (6):750-755.
Zhang Y G, Wang Z B, Song P, et al. Comparative study on ny-
lon bag technique and feacal fluid method for determining or-
ganic matter and protein digestion [ J]. Journal of Northeast
Agricultural University,2005,36 (6):750-755. (in Chinese)

(2] #EIERE,MAH, £ F. IR RO TE 4 B 08 =9 0 S8

H R shAs L), 24 . 2007, 29(16) : 92-97.
Dong K H,Hao C Y,Wang K. Trends of nutrient components
and rumen degradability of perfoliate rosinweed (silphium per-
foliatum) at different growth stages [ ]J]. Chinese Journal of
Grassland,2007,29(16) :92-97. (in Chinese)

(3] # Mk meh o7 B de bk BT &G U B AR LML b a0 db st gl
K2 A . 1996,

Yang S. The technology of analysis and quality test of feed
[M]. Beijing ; Press of Agricultural University of Beijing,1996.
(in Chinese)

(4] AHE SRR B O BRE 208 H 535 D g R S 1 &

B AR [T, b ek . 2002,38(3) :5-7.
Diao Q Y, Feng Y L. The arnino acid profile of protein feed-
stuffs before and after ruminal incubation and subsequent deg-
radation by intestinal enzymes [J]. Chinese Journal of Animal
Science,2002,38(3) :5-7. (in Chinese)

[5] Crooker B A.Clark J] H,Shanks R D,et al. Effects of ruminal
exposure on the amino acid profile of feeds [J]. Can ] Anim
Sci,1987,67:1143.

[6] Gordon A J,James C L. Enzymes of carbohydrate and amino
acid metabolism in developing and mature nodules of white clo-
ver [J].] Exp Bot,1997,48:895-903.

[7] Penkov D,Pavlov D, Mihovsky T. Comparative study of the a-
mino acids true digestibility of different clover variefies in ex-
periments with ganders [J]. Journal of central European Agri-
cuture,2003,4:191-198.

[8] FRE.HEIIT .M B A T M J7 ¥ X B 15 8 95 o B Ho kg
AN (1. DI #2005, 112(3) 157
Pei C X,Dong K H,Fan H. Effect of drying methods on nutri-



86

Pl e MR K 0 AR

5 39 &

9]

(10]

[11]

tion and its the rumen degradability of alfalfa [J]. Journal of

Sichuan Grassland,2005,112(3) :5-7. (in Chinese)

Mayland H F,Martin S A, Lee J,et al. Malate, citrate,and ami-

no acids in tall fescue cultivars: relationship to animal prefer-

ence [J]. Agronomy,2000,92:206-210. (in Chinese)
Huvelplund T M, Welsberg R, Slinger S J, et al. Estimation of
the true digestibility dietary protein in the small intestine of
ruminants by the mobile bag technique [J]. ACTA Agricul-
ture Scandinavica: Section A, Animal Science,1992,42.34-38.
Castro S I,Phillip L. E, Lapierre H,et al. Ruminal degradabili-
ty and intestinal digestibility of protein and amino acids in

treated soybean meal products [J]. ] Dairy Sci,2007,90:810-

[12]

[13]

822.

INET W e, AR KA S5O IRD R S LR A9 18 PN I e A
WF5E [T, v E Pk}, 2003(15) 1 11-12.

Sun G J,Pan X L, Qi F H.,et al. Study on the degradation of
amino acid of roughage in the rumen []J]. China Feed, 2003
(15):11-12. (in Chinese)

XU B0 By, I ek L 5 GRS RARM A ILERE N
R Ry sh A # A [T, R R A g4, 2001,3(3):12-
15.

Liu D L,Zhao G Q,Sun L S,et al. The kinetic rules of rumen
degradability of leguminous plants and grass in goats [J]. Chi-

na Herbivores,2001,3(3) :12-15. (in Chinese)

(EBF 79 1)

[14]

[15]

[16]

(171

Boeckaert C, Vlaeminck B. Fievez V,et al. Accumulation of
trans C-15: 1 fatty acids in the rumen after dietary algal sup-
plementation is associated with changes in the butyrivibrio
community [ J]. Appl Environ Microbiol,2008,74(22) ;6923-
6930.

Kucuk O,Hess B W, Ludden P A. Effect offorage: concentrate
ratio on ruminal digestion and duodenal flow of fatty acids in
ewes [J]. ] Anim Sci.2001,79(8) :2233-2240.

Sackmann J R,Duckett S K, Gillis M H,et al. Effects of for-
age and sunflower oil levels on ruminal biohydrogenation of
fatty acids and conjugated linoleic acid formation in beef
steers fed finishing diets [J]. ] Anim Sci,2003,81(12):3174-
3181.

Troegeler M, Nicot M C,Bayourthe C,et al. Effects of pH and

concentrations of linoleic and linolenic acidson extent and in-

[18]

[19]

[20]

termediates of ruminal biohydrogenation in vitro [J]. ] Dairy
Sci,2003,86:4054-4063.

AbuGhazaleh A A.Jacobson B N. The effect of pH and poly-
unsaturated Cyg fatty acid source on the production of vacce-
nic acid and conjugated linoleic acids in ruminal cultures incu-
bated with docosahexaenoic acid [ J]. Anim Feed Sci Tech,
2007,136(1/2):11-22.

Fuentes M C, Calsamiglia S, Cardozo P W, et al. Effect of pH
and level of concentrate in the diet on the production of bio-
hydrogenation intermediates in a dual-flow continuous culture
[J]. ] Dairy Sci,2009,92(9) :4456-4466.

Van Q C D, Focant M, Deswysen D, et al. Influence of an in-
crease in diet structure on milk conjugated linoleic acid con-
tent of cows fed extruded linseed [ J]. Anima, 2008,2(10):
1538-1547.



