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Abstract: This experiment was conducted to study the effects of different roughage combinations in total mixed y F

ration (TMR) on microbial protein (MCP) concentration variation in rumen fluid in 24 hours and its flow in small
intestine of lactating cows by the purine derivative (PD) method. Five 4-year-old Holstein cows with an average
body weight of (543+45) kg, similar lactation period and average daily milk yield, fitted with permanent ruminal
fistulas, were used in a 5X5 Latin square design. Roughage combinations in five TMRs (concentrate:forage= 61:39)
were as follows: 100% corn stover (TMR1), 50% corn stover+50% ensiled corn stover (TMR2), 50% ensiled corn
stover+50% Chinese wildrye hay (TMR3), 50% Chinese wildrye hay+50% whole corn silage (TMR4), and 34%
Chinese wildrye hay+33% whole corn silage+33% alfalfa hay (TMR5). The results showed as follows: MCP
concentration in rumen fluid did not significantly differ among different time points (sampled every 2 hours)
(P>0.05), but significantly differ among different TMRs (P<0.05). The highest MCP concentration (1.217 mg/mL)
occurred in TMR3, and it was significantly higher than that of TMR1 and TMR5 (P<0.05), but was not significantly
different from that of TMR2 and TMR4 (P>0.05). Allantoin, uric acid and PD outputs in urine and microbial nitrogen
(MN) and MCP amount flowed into small intestine gradually increased from TMR1 to TMR5, and the difference finally
reached a significant level (P<0.05). Allantoin and uric acid outputs in PD output ranged from 83% to 92% and 8%
to 17%, respectively. Allantoin (y=50.44x+35.58, R2=0. 733), uric acid (y=27.22x-28.77, R2=0. 734) and PD outputs
(y=77.67x+6.811, R2=0. 734) were linearly correlated with NFC/NDF in the TMRs. Consequently, PD output in urine
and MCP amount flowed into small intestine in the TMR with a roughage combination of Chinese wildrye hay, whole
corn silage and alfalfa hay are higher than those in the other TMRs.

F RSS

» AR

Keywords: roughage combination, lactating cows, purine derivative, microbial protein



Wk H 31: 2013-03-02;

[ 5% S IERIBHERT 21 £1(2011CB100801) ; [H R ABHY S #11- R A (2012BAD12B02)
BRAES s, ml#d%, 4 i, E-mail:yang_hongjian@sina.com

I A
IKEE, ML, (SRS | AR R A A TR A FUROGH FL 05298 15 UM AR ) 2R 1 IR BE 240 AL RN AE M B (LR R[], Bhirs 373, 2013,Vv25(9):
2005-2011

ZHANG Zhihui, YANG Hongjian, REN Qingchang etc . Different Roughage Combinations in Total Mixed Rations: Effects on Microbial Protein
Concentration Variation in Rumen Fluid in 24 Hours and Its Flow in Small Intestine of Lactating Cows[J]. Chinese Journal of Animal Nutrition,
2013,V25(9): 2005-2011.

A

http://118.145.16.228/Jweb_dwyy/CN/10.3969/j.issn.1006-267x.2013.09.012 i http://118.145.16.228/Jweb_dwyy/CN/Y2013/V25/19/

[1] CARDOZO P W,CALSAMIGLIA S,FERRET A, et al.Effects of natural plant extracts on ruminal protein degradation and fermentation profiles |
continuous culture[J].Journal of Animal Science,2004,82(11):3230-3236.

[2] CHURCH D C.The ruminant animal digestive physiology and nutrition[M].Englewood Cliffs,N.J.:Waveland Press,1988:108-116.
[3] BRODERICK G A,MERCHEN N R.Markers for quantifying microbial protein synthesis in the rumen[J].Journal of Dairy Science,1992,75:2618-
2632, crosd™

[4] TITGEMEYER E C.Design and interpretation of nutrient digestion studies[J].Journal of Animal Science,1997,75:2235-2247.

[5] DEWHURST R J,DAVIES D R,MERRY R J.Microbial protein supply from the rumen[J].Animal Feed Science and Technology,2000,85:1-21. %=1

[6] TOPPS J H,ELLIOTT R C.Relationships between concentrations of ruminal nucleic acid and excretion of purine derivatives by sheep
[J].Nature,1965,205:498-499.

[7] CHEN X B,GOMES M J.Estimation of microbial protein supply to sheep and cattle based on urinary excretion of purine derivatives:an over
of the technical details[M].Bucksburn Aberdeen:Occasional Publication,1995:1-22.

[8] GONZALEZ-RONQUILLO M,BALCELLS J,BELENGUER A,et al.A comparison of purine derivatives excretion with conventional methods as indi
microbial yield in dairy cows[J].Journal of Dairy Science,2004,87(2):211-221.

[91 A&, FIRRSRIRN] v (R i 4H B /1= bR rh W n A7 AL et 0 5 [D]. L2 A2 18 30 bt s vh Rk K2, 2006:12-15.
[10] MAKKAR H P S,SHARMA O P,DAWRA R K,et al.Simple determination of microbial protein in rumen liquor[J].Journal of Dairy
Science,1982,65:2170-2173, cros™

[11] ANTONIEWICZ A M,HEINEMANN W W,HANKS E W.Effect of level of feed intake and body mass on allantoin excretion and the allantoin to
creatinine ratio in the urine of sheep[J].Roczniki Nauk Rolniczych:Zootechniczna,1981,8:49-65.

[12] CHEN X B,MAYUSZEWSKI W,KOWALCZYK J.Determination of allantoin in biological cosmetic and pharmaceutical samples[J].Journal of AO/
International,1996,79(3):628-635.

[13] EJ7 )i LEEAN R A B B o I 30 5 24 DR e i A7 A2 )kt i [ D] A 24 018 32 b 5T v R R %, 2008.

[14] JA7KHE. HARH SC/NSCR AR HE L ALK AL A A T RS2 0 [D] A 122 6238 30 494 44 K2, 2008.

[15] RAKERAERAFEE T PR & DTt [I]. kT 5,2006(2) : 12-13.

[16] STOKES S R,HOOVER W H,MILLER T K,et al.Impact of carbohydrates and protein levels on bacterial metabolism in continuous culture[J].J
of Dairy Science,1991,74:860-870."““"'

[17] HOOBER W H,STOKES S R.Balancing carbohydrates and protein for optimum rumen microbial yield[J].Journal of Dairy Science,1991,74:36!
3644, crosd™

[18] ALDDRICH J M,MULLER L D,VARGU G A, et al.Nonstructural carbohydrate and protein effects on rumen fermentation,nutrient flow,and
performance of dairy cows[J].Journal of Dairy Science,1993,76:1091—1105."‘"*‘"

[19] MCCARTHY R D,KLUSMEYER T H,VICINI J L,et al.Effects of source of protein and carbohydrate on ruminal fermentation and passage of
nutrients to the small intestine of lactating cows[J].Journal of Dairy Science,1989,72:2002—2016."‘"*’"

[20] Hhh . S 2 shH3 LR P8 15 A0 3 RE K g 3 (R i 0 [D]. At 2 018 S0 Akt - vh Al K%, 1992.

[21] 6242, Wz A4 AR KA AR RS [J]. 0 & e 243K, 1990,20(6) - 5.

[22] 62648, A, 4T TIN5 b ORI RE 288 B 1A 5980 S S BE P At B [ 7 i BB 447K, 1996, 26((3) 1 1-4.

[23] <. ANFINFC/NDF LA i) H R 44987 W AR A2 FUIR B0 A A i) 5 ma il [D] . 18 22 08 S0 b st v el R %, 2012,
SREERK, ST, RNDE, R, T2, RN, SRV, MBS R 4E A 3R B B TS R AR R IR DR R A T AR o R I S i [ BhE SRR,
2013,25(2): 326-333

AL, SRIFAS, EhnA, Wi, NS, S, ez, SR 2 B0 W ALY AR FL T R R TR AL B AR 1 TR A OGSk R SRR IR A [9]. BB SRR
2012.24(9): 1770-1777

[11

2]



Lk, AME, WYUK, LN, BE, a8, X0, B RA R KT A ZGUBURR e 47 2 W HE L A BE R (3], shs JRaan,
2012,24(7): 1229-1235

4 T, SRS, PN SR AEE & 5 ARRLEDEHR 41 & 20N K DF9T D1, 3B R4, 2012,24(7): 1246-1254

(31



