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(SBM) . (UP) CAU 3 1.1.2 ( )
CAU CAU CAU
. . 3 .
(25.00 £2.00) kg
1 o 3 x3
1.1 CAU .SBM UP
1.1.1 CAU ( )
UP  SBM CAU . 3
CAU ) 11 d 2 d 39 d.
) | 6 1 08: 00 10 mL
SBM Up CAU . 2 08:00(
SBM . 1 h) .10: 00 1 h) .11: 00 2 h) .
UP  CAU(200 £1.0) mg.(102.7 £1.0) mg 13:00( 4 h) \15:00( 6 h) .17:00(
(150.6 +1.0) mg 100 mL 8 h) .19:00( 10 h) .23:00( 14 h) 2
Up CAU (190.3 +1.0) myg 03: 00( 18 h) .09: 00( 24 h)
o Menke ¢ 100 mL
. 1.2.4.6.8.10.14. pH. NH;-N
18.24 h NH,N . (MCP) -
3 . (25.00 + 1.2
2.00) ke . CAU. CAU 1.
1 ( )
Table 1 The nutrients of carbonyl-amino urea ( air-dry basis) %
Items cp NDF ADF P
CAU 51.45 0.60 25.17 17.65 2.71
1.3 .
1.4.2 NH,N
(2004) . 3 SBM SBM 10 mL 4 000 r/min
UupP UP( 75.41%) 10 min 0.5 mL 1.5 mL
CAU CAU . EP -20%C .
2. 09: 00 s
1 ) . NH,N .
1.4 1.4.3 pH
1.4.1 Sartorius PB - 20
4 000 r/min 10 min pH pHo
EP -20 C pH pH (pH =
. 6.86) pH  4.00
(BUN) . (TP) . (ALB) . .
(GOT) ( GPT)
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2 ( )

Table 2 Composition and nutrient levels of experimental diets ( air-dry basis) %
ltems SBM diet UP diet CAU diet
Ingredients

Arrhenatherum elatius 60. 00 60. 00 60.00

Com 23.00 27.00 24.00

Wheat bran 6.05 3.50 5.35

SBM 10.00 7.05 7.50
UP 1.50

CAU 2.20

CaCoO, 0.15 0.15 0.15

NaCl 0.40 0.40 0.40

Premix " 0.40 0.40 0.40

Total 100. 00 100. 00 100. 00

Nutrient levels”

Cp 11.75 11.52 11.76

DE/( MJ/kg) 11.18 11.02 10. 88

NDF 30. 60 29.77 30.77

ADF 16.10 15.75 16.30

Ca 0.24 0.22 0.22

P 0.27 0.39 0.30

1 . .. .
) nicotinic acid

One kg of premix contains: VA 170 000 IU VD 50 000 IU VE 500 IU VB, 30 mg

340 mg Fe 1020 mg Cu250 mg Zn1020 mg Mn680 mg 11020 mg Se8.4mg Co3.2mg CalS6g P28 g,

2)

o Nutrient levels are calculated values.

1.4.4 MCP 44.08% ( P <0.01);8 h UPpP SBM
8 mL 4 C 20 000 r/min 24 h up SBM (P«
20 min o Zinn 0.01) . UupP 2 h
RNA (54.44 mg/dL) SBM 24 h
260 nm MCP o (45.28 mg/dL) o CAU NH,-N
1.5 2 ~24 h 33.91 ~
Excel SPSS 18.0 42.76 mg/dL 2
GLM o
Duncan o 2.2 CAU pH
4 24 h 3 pH
pH pH
2.1 CAU 6 h pH
3 1 ~24h CAU upP (P >0.05) . CAU .
NH,N SBM UupP .SBM pH 6.18 ~
. CAU 8 h 6.89.6.19 ~6.94.6.11 ~6.92,
NH,-N up SBM ;8 h 2.3 CAU NH,N
NH,-N (42.76 mg/dL) 5 24 h 3 NH,-
up 11. 27% ( P < 0. 01) SBM N “ - -7
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2 h o 2 h SBM 3 NH,-N
CAU NH,N UP (P« 10.84 ~ 16.60 mg/dL.10. 64 ~ 19. 26 mg/dL
0.01) SBM (P<0.05)., CAU .UP 10.92 ~14.56 mg/dL.
3 NH,-N
Table 3 The change of NH;-N concentration in each treatment with extension of time mg/dL
Time/h SBM UP CAU
0 11.58 £0.27 11.57 +0.21 11.60 0. 14
13.48 +0.31°% 41.40 £0. 60" 24.39 +0.71"
2 16.11 +0.75% 54.44 +0. 17" 33.91 0. 64"
4 17.21 £0.33°% 51.25 +0.56* 38.12 +0.73"
6 21.08 +0.37° 49.56 £0. 55" 40.93 £0. 44"
8 23.91 +0.63°% 47.58 £0.21* 42.76 +0.57""
10 27.21 £0.31° 41.84 £0.46" 42.55 £0.53"
14 29.52 +0.72°% 37.71 £0.37™ 41.58 £0. 62"
18 38.51 £0.18" 35.16 £0. 47 39.24 £0.36
24 45.28 +0.56™ 34.92 +0.52" 34.59 +0.17"
(P<0.01) (P<0.05)
(P>0.05) , .

In the same row values with different capital letter superscripts differ significantly ( P <0.01)

with different small letter su—

perscripts differ significantly ( P <0.05) with same or no letter superscripts mean no significant difference ( P >0.05) . The

same as below.

4 pH
Table 4 Effects of CAU on ruminal fluid pH in Tibetan sheep
Time /h SBM diet UP diet CAU diet
0 6.85 +0.05 6.94 +0.05 6.89 +0.06
1 6.61 £0.04" 6.75 £0.05" 6.71 £0.04"
2 6.39 +0.04 6.56 +0.05 6.51+0.10
4 6.14 +0.04" 6.33 +0.04" 6.33 +0.07"
6 6.11 £0.04 6.19 £0.05 6.18 £0.06
8 6.28 £0.31" 6.36 £0.26" 6.27 £0.36"
10 6.48 +0.31" 6.57 £0.92° 6.45 +0.27"
14 6.59 +0.04 6.69 =0.08 6.62+0.14
18 6.74 +0.13 6.82 +0.06 6.80 +0.03
24 6.92 +0.02 6.89 +0.08 6.84 +0.12
2.4 CAU MCP 17.25 mg/dL UP 3.01% SBM
6 1 ~2h CAU up 30.45%
MCP SBM (P<0.01); 2.5 CAU
10 h CAU MCP 7 ALB.
up SBM 4.39% TP.BUN GOT GPT
(P>0.05) 27.24%(P<0.01); 24h  (P>0.05) .

CAU MCP
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5 NH,-N
Table 5 Effects of CAU on ruminal fluid NH;-N concentration in Tibetan sheep mg/dL
Time /h SBM diet UP diet CAU diet
0 10.92 +0.41" 10.64 +0.37" 11.62 +0.23°
1 13.66 +0.25 14.63 £0.85 14.11 £0.35
2 14.56 £0.53" 19.26 +0.67* 16.60 =1.06""
4 13.25 £0. 68" 15.34 0. 71" 14.55 £0.39"
6 12.15 +0.28" 14.18 +0.77* 13.57 +0.43™
8 11.44 £0. 16" 12.99 +0. 13 12.91 0. 19™
10 11.65+0.15 13.14 £0. 12 11.66 £1.43
14 12.79 £0.42" 13.81 0. 18™ 11.60 +0. 10
18 13.38 0. 14™ 13.78 +0.48™ 12.01 0. 15"
24 10.92 +0.69" 12.77 +0.81° 10.84 +0.87"
6 MCP
Table 6 Effects of CAU on ruminal fluid MCP concentration in Tibetan sheep mg/dL
Time/h SBM diet UP diet CAU diet
0 9.34 +0.42 9.61 £0.25 9.58 +0.32
1 9.39 £0.47" 14.83 +0. 84" 14.09 0. 65
2 9.53 £0.21" 15.94 +0. 12* 15.75 £0.24™
4 10.40 +0.35"" 16.99 £0.36™ 17.26 £0.31*
6 13.08 +0.63"" 17.70 £0.33* 18.42 +0.38™*
8 15.54 £0.24" 19.75 £0.59* 19.85 +0. 17"
10 17.77 £0.66"" 21.66 +0.60" 22.61 +0. 44"
14 16.25 0. 14" 16.69 +0. 18" 17.95 +0.45™
18 14.30 0. 17" 14.59 +0.45" 16.51 £0.24"
24 9.14 £0.87" 9.36 +0. 84" 10.45 +0.52™
7
Table 7 Effects of CAU on serum biochemical indices in Tibetan sheep
Items SBM diet UP diet CAU diet
ALB/( g/L) 28.23 £0.35 28.53 £0.31 28.77 £0.31
TP/( g/L) 66.87 £0. 89 65.23 £1.21 66.60 =1.84
BUN/( mmol/L) 3.41 £0.27 3.71 £0.23 3.52+0.12
GPT/(1U/L) 38.63 +1.59 41.13 +1.66 39.40 +1.15
GOT/(IU/L) 138.86 +3.84 142.27 £3.16 138.93 +4.38
up SBM CAU
3 . 8
3.1 CAU
NH,-N 4 h NH,-N
- NH,N NH;-N
MCP [ 3 0.5~4h 20.91 ~91. 12 mg/dL
CAU 8 h NH, N 21.76 ~56.56 mg/dL
UupP SBM ;24 h UP CAU
SBM NH;-N 2~24h 4 h 11.60 ~38.12 mg/dL
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3.2 CAU pH
pH .
’ . pH N
( VFA) .
10
11 8
pH
6.57 ~6.91 3
pH
6 h . UP
CAU 2.4 6 h SBM CAU .
uP SBM pH 6.18 ~
6.89.6.19~6.94.6.11 ~6.92
pH (5.5~7.5)
3.3 CAU NH, N
Hart 12
NH,N 6.3 ~27.5 mg/dL
NH,N .
3 NH,-N
1o 24 h NH,-N
2 h uP SBM 8 h
CAU 14 h 2 ~14 h
CAU NH,N upP
SBM CAU upP
8
NH,N
2 NH,N
8.63 ~34.63 mg/dL  9.67 ~23.17 mg/dL
CAU NH,N
CAU
3.4 CAU MCP
40% ~
60% " .

10 h CAU MCP
2 3 10 h
10 h CAU
2 24 h CAU
MCP 17.25 mg/dL 2
NH, N MCP
CAU SBM MCP 2 h up
(P >0.05) upP
MCP; CAU
MCP o
CAU MCP up CAU
MCP
3.5 CAU
TP ALB
o, ALB
o TP
ALB (P >0.05)
CAU
BUN
BUN
17 . .
MCP
BUN o
BUN o
MCP
BUN .
BUN (P >0.05)
GOT GPT 2
o MCP
GPT
GOT
a—
2 . CAU GPT
GOT up . GOT
GPT

NH,N
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NH,-N .
CAU SBM
UP BUN. ALB. TP. GOT.
(P >0.05)
CAU .
@ CAU NH,-N .
@ CAU .
® CAU
MCP .
@ CAU

CHIZZOTTIF H M PEREIRA O G TEDESCHI L
O et al. Effects of dietary non-protein nitrogen on
performance digestibility ruminal characteristics and
microbial efficiency in crossbred steers J . Journal of

2008 86(5):1173 —1181.

Animal Science

1991.

HIGGNS ] F MCDONALD D R HANSON M A
et al. Agriculturally useful slow nitrogen—releasing
products J . Chemical Abstract 1973 78:509 —
551.

MENKE K H RAAB L SALEWSKI A et al. The
estimation of the digestibility and metabolizable ener—
gy content of ruminant feedstuffs from the gas produc—
tion when they are incubated with rumen liquor in
vitro J . Journal of Agricultural Science 1979 93:

217 -222.

I 1993( 4) : 40 -
41.
ZINN R A OWENS F N. A rapid procedure for pu—
rine measurement and its use for estimating net rumi-

nal protein synthesis J . Canadian Journal of Animal

10

12

14

15

17

Science 1986 66: 157 —166.

LENG R A NOLAN J V. Nitrogen metabolism in
the rumen J . Journal of Dairy Science 1984 67
(5):1072 -1089.

(2)
J. 2007 12:54 -57.
NFC/NDF
pH-
I 2010 22(3) :595 -601.

2007 40( 10) :2316 —2322.
NOCEK J E. Feeding sequence and strategy effects
on ruminal environment and production performance
in first lactation cows J . Journal of Dairy science
1992 73(5) :3100 -3108.
HART S P. Associative effects of sorghum silage and
sorghum gram diets J . Journal of Animal Science

1987 64(6) :1779 —1789.

. 2008
9:52 -53.

I 2007 12(3) :41 -45.
CHURCH D C. The ruminant animal digestive physi—
ology and nutrition M

Press 1988:108 —116.

Englewood: Waveland

2010 46(23) :44 -47.
KENNEDY PM MILLIGAN L P. The degradation
and utilization of endogenous urea in the gastrointesti—
nal tract of ruminants J . Canadian Journal of Ani-

mal Science 1980 60:205 -221.

I 2001 13(4) :50 - 53.



1246 23

Evaluation of the Nutritive Value of Carbonyl-amino Urea

LI Xingwei' XUE Bai'"  WANG Zhisheng' XU Shixiao> WANG Jiheng” LI Zhanfeng'
(1. Animal Nutrition Institute Sichuan Agricultural University Ya’ an 625014 China;
2. Northwest Institute of Plateau Biology Chinese Academy of Sciences Xining 810008 China)

Abstract: This experiment was conducted to evaluate the nutritive value of carbonyl-amino urea for ruminants.

The slow release characteristic of carbonyl-amino urea was evaluated in vitro with the change of ammonia N
concentration. After that an experiment with a 3 x3 Latin Square design was carried out to study the effect of
carbonyl-amino urea ( CAU) on ruminal fluid pH ammonia N concentration microbial protein production and
blood indices in Tibetan sheep. The results in viiro showed that: ammonia N concentration in CAU group was
significantly lower than that in urea phosphate ( UP) group and greater than that in soybean meal ( SBM)

group before 8 h and it reached the maximum value of 42. 76 mg/dL at the 8" h in artificial rumen fermenta—
tion which was 11.27% lower than that in UP group and 44. 08% higher than that in SBM group. The results
in vivo showed that: ruminal fluid pH in all groups increased firstly then decreased; it reached the minimum
value at the 6" h after feeding and there was no difference ( P >0.05) between SBM and CAU groups at the
6" h; after 14 h there were no significant differences among the three groups. The ammonia N concentration
in CAU group was lower than that in UP group and there was on difference between SBM and CAU groups at
the 2™ h after feeding( P >0.05) ; at the 8" h ammonia N concentrations in SBM and UP groups reached the
minimum values and there were on differences at other times. The average concentration of microbial crude
protein was 17.25 mg/dL which was 3.01% higher than that in UP group and 30.45% higher than that in
SBM group. Serum biochemical indices such as BUN TP ALB GOT and GPT were all in normal physio—
logical range and there were no significant differences among the three groups( P >0.05) . Collectively the
CAU supplementation could control the release speed of ammonia nitrogen and improve the fermentation in ru—
men and promote microbial protein production by improving the BUN availability for rumen microorganisms.

Chinese Journal of Animal Nutrition 2011 23(7) :12394246

Key words: Tibetan sheep; carbonyl-amino urea; nutritional value; ruminal fermentation; serum biochemical

indices
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